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Revision history of this document

Version | Date Description and reason of revision

Number

01 21 January Initial adoption

2003

02 8 July 2005 * The Board agreed to revise the CDM SSC PDD toctfle
guidance and clarifications provided by the Boandes version
01 of this document.

* As aconsequence, the guidelines for completing CES\{C

PDD have been revised accordingly to version 2. [@test
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December | ¢ The Board agreed to revise the CDM project desapuchent

2006

for small-scale activities (CDM-SSC-PDD), takingaraccount
CDM-PDD and CDM-NM.
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>>
Title — Optimization of steam consumption in the pocess by installation of free flow falling film
finisher evaporator and retrofit to the chemical recovery boiler in Cachar Paper Mill of Hindustan
Paper Corporation Limited

Version — 02

Date —21/07/2007

>>
The project activity involves replacement of cagcadaporator by free flow falling film finisher (FF)
evaporator in the mixed feed arrangement of thdipieleffect evaporator train of the EvaporatornPla
of the paper production facility of Cachar Papetl CPM) of Hindustan Paper Corporation Limited
(HPC) and also addition of three banks of econorsiz@ong with provision of two indirect liquor
heaters in the chemical recovery boiler.

Before the project activity direct contact cascagiaporator was operated as the finisher evaponator
the mixed feed multiple effect evaporator traineTdoncentration of black liquor solid was increased
the cascade evaporator by directly contactingitheot with hot flue gas from chemical recovery bail
Cascade evaporator was capable to achieve a hitagk Iconcentration of 62% with which the black
liquor was fired in the chemical recovery boiler.

The project activity, under consideration, primadims at efficiency improvement in steam utilipati
for the purpose of concentration of black liquodatso in partial replacement of fossil fuel geteda
steam through generation of higher quantity ofreté@m renewable resource black ligioFhe FFFF

evaporator, installed under the project activigsults in higher steam economy due to improved heat

! Black liquor is a mixture of cooking chemicals afigsolved wood material remaining after sulphatie gooking.
It is recovered during pulp washing, concentratg@vmporation and burned in the recovery boileegenerate the
cooking chemicals and generate energy.
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transfer characteristics, thereby leading to regmént of lesser quantity of low pressure (LP) sfefam
concentrating a specific amount of weak black ligimoough evaporation. Lower LP steam consumption
in the evaporator plant, will in turn reduce thgthpressure (HP) steam generation requirement thhem
coal fired boilers of the cogeneration plant of CPM

The retrofit measures taken in the chemical regovauiler result in higher black liquor solid
concentration of around 70%. Combustion of highercentration of black liquor solid in the chemical
recovery boiler in-turn increases its steam output.

However, due to the increase in the number of &ffetegrated with the mixed feed arrangement ef th
evaporator train, there has been an incremeneivabuuriirequired to be created for the flow of vapour
across the evaporator train. This has necessitatad increment in the medium pressure (MP) sfeam
consumption as motive fluid in the steam jet ejesistem meant for the evaporator plant. Incrententa
MP steam consumption under the project activityl lsé accounted for as project activity emissions.
Apart from the motive fluid MP steam used in theotpr system of the evaporator plant, there has als
been an increment in the number of soot blowersalles in the chemical recovery boiler and
consequently there has been an increment in thsuogption of (MP) steam used for the purpose of
soot-blowing, as a result of the project activity.

But, energy efficiency and partial fossil fuel sstiing achieved through the project activity, hasihed

in a net reduction in thermal energy contributioont fossil fuel coal combustion and also in foésdl
based electrical energy consumption. This hasdeaddconsequent reduction in the GHG emissions from

the cogeneration plant of CPM.

2 LP steam (at 4.33 kg/émpressure and 142C temperature) in the cogeneration plant of CRMinade available by
extraction from the turbines.

% In a multiple effect evaporator train like mixezbfl arrangement, steam is fed in one of the effextonnections
are so made that the vapour from one effect sexsdhe heating medium for the next. A condenseraasigam jet
ejector or a vacuum pump, establish a vacuum infitted effect in the evaporator train and withdraon-
condensables from the system. The first effechefrhultiple effect evaporator train is the effecthich raw steam
is fed and in which pressure in the vapour spatieeiighest. The last effect is that in which vapgpace pressure
is a minimum. The pressure in each effect is lothian in the effect from which it receives steam higher than
that of the effect to which it supplies vapour.

* MP steam is made available by letting down higspure (HP) steam (at 60 kgfcpressure and 400C) to 19
kg/cnt pressure and 300C
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Project’s contribution to sustainable development
The contribution of the project towards sustainat#®elopment can be described under the following

indicators:

Socio-economic benefitsindian economy is greatly driven by fossil fuelsimha coal. The project
activity results in conservation of non renewabéeunal resource like coal thereby making it avddab
for other important purposes. The project activias also created scope for business opportundres f

consultants, suppliers, erectors and contractors.

Environmental well-being: The project activity leads to steam optimizatiosuténg in reduced steam
generation from the coal fired boilers and consegjtexduction in combustion of non-renewable respurc
coal in the coal fired boilers of the cogenerajiemt of CPM. Consequently GHG emission mainly,CO
from the coal combustion in the cogeneration péaetalso reduced. The project also results in temuc
in emissions of SPand NQ associated with combustion of coal that would haseurred in absence of
the project activity. Thus, the project activigatls to direct reductions of GHG (g@missions by
reduced energy consumption thus contributing toaverall cause of mitigation of global warming and

natural resource conservation

Technological well-being:Due to improved heat transfer characteristics RREF evaporator results in
higher steam economy and a black liquor solid cotredon, ultimately leading to energy conservation
in the cogeneration plant of CPM. The technologindgpemployed under the project activity has a high

replication potential in other pulp and paper irtdas of India.

Implementing such clean technologies will lead ustainable economical and industrial growth in the

long run and further conservation of natural resesilike coal.
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) Private and/or public entity(ies)
Name of the Party involved ) o
o Project participants (as
((host) indicates a host party)

Kindly indicate if
the Party involved
wishes to be

considered as

applicable) project participant
(Yes/No)
Ministry of Environment and Hindustan Paper Corporation
Forests (MoEF), Government gf Limited, Unit - Cachar Paper Mill. No

India

A.4.  Technical description of the project activity

>>
A4.1.1. Host Party(ies):
India
A4.1.2. Region/State/Province etc.:
Assam
A.4.1.3. City/Town/Community etc:

Panchgram, Hailakandi district
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A4.1.4. Detail of physical location, includinginformation allowing the

The project activity is located in the premisesGaichar Paper Mill, situated by the side of the Bara
river in the Hailakandi district of Assam on thetidaal Highway No. 57 between Silchar and Guwabhati.
The mill is located at a distance of 25 km fromcBdr. There are regular bus services connecting the
Mill with both Silchar and Guwahati. Panchgram waiy station (North — East Frontier Railway) is

situated close to the Mill at a distance of aboliml There is also an airport at Silchar connecting

toother parts of India through regular flights.
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>>
The project falls under the UNFCCC small scale Cpidject activity under Type II.D, Version 09, EB
31, Sectoral Scope 04, with project activity invotyenergy efficiency measures.

Main Category — Type Il [Energy Efficiency Improvement Projects]

Sub Category — D [Energy efficiency and fuel switdhg measures for industrial facilities]

As per Appendix B of the UNFCCC defined simplifietbdalities and procedures for small scale CDM
project activities, the category “Il.D”cobmprises any energy efficiency and fuel switchimgasure
implemented at a single industrial or mining andnemal production facility. This category covers
project activities aimed primarily at energy eféiocy; a project activity that involves primarilyefu
switching falls into category Ill.B. Examples ind&u energy efficiency measures (such as efficient
motors), fuel switching measures (such as switclfiogn steam or compressed air to electricity) and
efficiency measures for specific industrial or mgniand mineral production processes (such as steel
furnaces, paper drying, tobacco curing, etc.). Theasures may replace, modify or retrofit existing

facilities or be installed in a new facility.

The project activity, under consideration, aimbath efficiency improvement in steam utilizatiom the
purpose of concentration of black liquor as welirapartial replacement of fossil fuel generateshsat

through generation of higher quantity of steam fremewable resource black liquor.The project agtivi

includes:-

0] Replacement of the cascade evaporator acting agirtisher evaporator in the existing
evaporator plant, with a free flow falling film fsher (FFFF) evaporator, placed downstream
to the multiple effect evaporator train of the Ewagior Plant and integrated with the mixed
feed arrangement of the multiple effect evaportaen.

(ii) Retrofitting of the chemical recovery boiler througddition of three banks of economizers

along with provision of two indirect liquor heaters
As a result of the project activity, energy constiopand generation in different areas of CPM, \wél
affected in the following ways:
* Lower LP steam consumption in the evaporator tchia to increased steam economy through

installation of a FFFF evaporator as the finisheaperator. Lower LP steam consumption in the
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evaporator plant, will in turn reduce the HP stegeneration requiremehtrom the coal fired
boilers of the cogeneration plant of CPM

* Increased HP steam generation from the chemical/egg boiler (utilizing black liquor as fuel),
in turn necessitating generation of lesser quantitiiP steam from the coal fired boilers. This
ultimately has resulted in indirect fossil fuel shing, leading to lower GHG emissions
associated with fossil fuel (coal) combustion.

« Increased MP steam requirement as motive fluithénsteam jet ejector system of the evaporator
plant, will in turn increase the HP steam generateqjuirement from the coal fired boilers of the
cogeneration plant of CPM

* Increased MP steam requirement for the purposeaiftdowing in the chemical recovery boiler.
Higher MP steam consumption in soot blowing, willturn increase the HP steam generation

requirement from the coal fired boilers of the aogmtion plant of CPM

“The aggregate energy savings of a single projeay mot exceed the equivalent of 60 G\Mr year. A

total saving of 60 GWitper year is equivalent to a maximal saving of GB®h, per year in fuel input.”

The maximum aggregate thermal energy savings exgéatresult from the project activity, is quargfi

as follows:
Reduction/increment
Impact of the project activity in energy
consumption
Lower LP steam consumption in the evaporator train 26.76
Increased HP steam generation from the chemical/ezg boiler 69.96
Increased MP steam requirement as motive fluithénsteam jet ejector
system of the evaporator plant 21
Increased MP steam requirement for the purposeatftdowing in the 1971

chemical recovery boiler

® HP steam is generated in the cogeneration pla@Pdd, in three coal fired boilers and a chemicabkery boiler.
Since chemical recovery boiler uses black liquofug and production of black liquor is intimatelglated to the
throughput of the plant, therefore in a situatidnlesser requirement of HP steam generation, tdeateon will
happen in the generation from the coal fired bsjl#tereby reducing the coal combustion in the ceg#ion plant.
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Total 74.24

Hence the quantum of reduction in coal based thezmergy consumption through the project actiuity i
CPM is 74.24 GW§/annum, which is less than the allowable limit 81GWHh, for Category 11.D

projects.

A brief on the technology employed

The free flow falling film finisher (FFFF) evapooatis placed downstream to the multiple effect
evaporator train of the Evaporator Plant and tHi&H evaporator is integrated with the mixed feed
arrangement of the multiple effect evaporator train

In FFFF evaporator black liquor is collected inump beneath the heat transfer surface and circutate
the top of the evaporator. A distributor systemndyaelistributes the black liquor across the plageet
heat transfer surface and evaporation takes plteediquor falls by gravity as a thin film ovéretheat
transfer surface.

Each FFFF evaporator body heating surface congfsi219mm x 7315 mm two-sheet elements. The
steam is condensed inside the elements and thle lidacr is distributed on the top of the elemeritise
black liquor flows freely under gravity on the adsto the bottom of the body and a circulation pum
on each of the bodies of the FFFF units circul#tediquor from the bottom to the top.

The FFFF evaporator consists of three separate and the black liquor cycle can be switched frova o
to another unit one or two times per shift andalitate uninterrupted operation.

Retrofit measures taken under the project activityin the evaporator plant

1. Addition of another surface condenser to take tlael lof additional evaporation
2. Removal of inter-effect circulation and transfens
3. Provision of higher capacity steam flashing arramget in evaporator section

Retrofit measures taken under the project activityin the chemical recovery boiler

1. Addition of three banks of economizers

2. Provision of two indirect liquor heaters
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Years Annual estimation of emission reductions
in tonnes of CQe
August 2007- July 2008 25664.22
August 2008- July 2009 25664.22
August 2009- July 2010 25664.22
August 2010- July 2011 25664.22
August 2011- July 2012 25664.22
August 2012- July 2013 25664.22
August 2013- July 2014 25664.22
August 2014- July 2015 25664.22
August 2015- July 2016 25664.22
August 2016- July 2017 25664.22
Total estimated reductions(tonnes of C@e)
256642.2
Total number of crediting years 10
Annual average over the crediting period of
estimated reductions (tonnes of Cge) 29004.22

large scale project activity:

>>
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As mentioned in the Appendix C of the Simplified dédities and Procedures for Small-Scale CDM
project activities defines Debundling as the fragtaBon of a large project activity into smallerisa A
small scale project activity that is a part of Engroject activity is not eligible to use the siifiptl
modalities and procedures for small-scale CDM miogetivities.
A proposed small-scale project activity shall berded to be a debundled component of a large project
activity if there is a registered small-scale CDNkbjpct activity or an application to register aresth
small-scale CDM project activity:

* With the same project participants

* In the same project category and technology/meaauck

* Registered within the previous 2 years; and

* Whose project boundary is within 1 km of the projgoundary of the proposed small-scale

activity at the closest point.

No similar project activity has been implementeddPM, which falls under the Category-Il.D of
“Appendix B of the simplified modalities and proceds for small scale CDM project activities” and
deals with the same technology/measure. No sucjeqgiractivity, proposed by CPM with the same
project category and technology/measure and whosadary is within 1 km of the project boundary of
the small-scale project activity under considerati its closest point, is registered or in theasmbed
stage of registration with the UNFCCC in the lagb years.
With the above explanation, it can be concluded tha small-scale project activity of CPM is not a
debundled component of a large project activityerEfore the project activity under consideration is
eligible to make use of “Appendix B of the simp#ifi modalities and procedures for small-scale CDM

project activities” for the determination of emmsireductions resulting from the project activity.
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>>
Title: Energy efficiency and fuel switching measures fwtustrial facilities.

Reference:Type Il (Energy Efficiency Improvement Projects)(Bnergy efficiency and fuel switching
measures for industrial facilities) - Appendix B tbe simplified modalities and procedures for small
scale CDM project activities of the UNFCCC CDM, ¢¥gien 09, EB 31, Sectoral Scope 04,).

B.2 Justification of the choice of the project ategory:

>>
As per the provisions of Paragraph 12 of Simplifiéodalities and Procedures for Small Scale CDM
Project Activities [FCCC/CP/2002/7/Add.3, Englistage 21], “to use simplified modalities and
procedures for small-scale CDM project activit@groposed project activity shil

1. Meet the eligibility criteria for small-scale CDM@ect activities set out in paragraph 28 of Repbrt
the Conference of the Parties serving as the nteefirthe Parties to the Kyoto Protocol on its selcon
session, held at Nairobi from 6 to 17 November 2{fld6CC/KP/CMP/2006/10/Add.1, English, Page
08]" ; Point ii. [Energy efficiency improvement projeattivities which reduce energy consumption, on
the supply and/or demand side, limited to thosén waitmaximum output of 60 GWh per year (or an

appropriate equivalent) ]

6 Extract of paragraph 12 of Simplified ModalitiescaRrocedures for Small Scale CDM Project Activities

" In accordance with decision 17/CP.7 (contained iocument FCCC/CP/2001/13/Add.2), paragraph 6 (c),
simplified modalities and procedures have beenldped for the following types of small-scale CDMjpct actives
the revised definitions of which is provided inggnaph 28 of decision -/CMP.2:

Type I: Renewable energy project activities witlnaximum output capacity equivalent to up to 15 medis (or an
appropriate equivalent);

Type I1: Energy efficiency improvement project activities which reduce energy consumption, on the supply and/or
demand side, limited to those with a maximum output of 60 GWh per year (or an appropriate equivalent);

Type IlI: Other project activities limited to tho#feat result in emission reductions of less thaequal to 60 kt CO2
equivalent annually;
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The project activity, under consideratigarimarily aims at efficiency improvement in steam utilization
for the purpose of concentration of black liq@rd alsan partial replacement of fossil fuel generated
steam through generation of higher quantity ofraté@mm renewable resource black liquor. The project
activity will therefore reduce carbon-dioxide emiss through reduced coal based thermal energy

consumption.

2. Conform to one of the project categories in Ame B to this annex;

The project activity conforms to “Category Il.D"qject category in Appendix B. The justificationtb®e

same has been provided in Section A.4.2

3. Not be a debundled component of a larger projectivity, as determined through

Appendix C to this annex.

The project activity is not a debundled componena darger project activity as determined through
Appendix C of Simplified Modalities and Procedurés Small Scale CDM Project Activities
[FCCC/CP/2002/7/Add.3, English, Page 21]. The ficstiion of the same has been provided in Section
A45

Therefore the project activity meets the ‘Smalll8&DM Project Activities’ applicability criteria.

Further in accordance with Paragraph 28 of the Idiegh modalities and procedures for small-scale
CDM project activities, a simplified baseline ancomitoring methodology listed in this appendix
(Appendix B) may be used for a small-scale CDM gebjactivity if project participants are able to
demonstrate to a designated operational entity that project activity would otherwise not be
implemented due to the existence of one or moradnés) listed in Attachment A of this Appendix (B)
The project activity faces investment barrierselistn Attachment A of Appendix B in order to reduce
CO, emissions as required by the Paragraph 28 ofithpelifed modalities and procedures for small-
scale CDM project activities. The details of thertess are enlisted in Section B3.

Hence, the use of simplified baseline methodolagythe project category ‘Category II.D (point 2)’

specified in Appendix B is justified for determiimat of the baseline emission of the project agtivit
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B.3. Description of the project boundary:

>>

As per paragraph 2 under “Type II.D: Energy efficdg and fuel switching measures for industrial
facilities” in Appendix B of the Simplified Modalgs and Procedures for small-scale CDM project
activities (Version 09, EB 31, Sectoral Scope 0fh)e project boundary is the physical, geographical

site of the industrial facility, processes or equignt that are affected by the project activity”.

The boundary, for the project activity under coesiédion, consists of the evaporator plant, the
cogeneration plant and the electricity grid of CPAh. avenue will also be kept to account for possibl
increases in electricity consumption as a resuthefproject activity and also to capture the inbpc
future retrofits and their impact on steam and, 8&vings. Therefore, if there is any additionateleal
load due to retrofitting to the project activity,will be accounted for as project activity emissiand

will be subtracted from baseline emissions.

CPM identified the following different potentialtatnative(s) to the project activity, available any

other pulp and paper industry in India..

Alternative 1 — Continuation of existing scenario

In absence of the CDM project activity, the evaparglant - chemical recovery boiler system may
continue operating with the status-quo of the exgstacility i.e. HP steam may continue to be getext
from the chemical recovery boilers using curremicpss and efficiencies (though steam production
efficiency may improve). There would be generatdrhigher amount of HP steam from the coal fired
boilers of the existing cogeneration plant and absquirement of higher amount of low pressure (LP)
steam in the evaporation plant of the chemicalvegoboiler system. This alternative is in comptian
with all applicable legal and regulatory requiremseherefore, this alternative may be a part ef th
baseline.

Therefore the Alternative 1 is considered furtherdrriving at the baseline scenario.
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Alternative 2 - The project activity not undertakeesia CDM project activity

The project activity involved the installation of falling film evaporator as a finisher evaporator

integrated with the evaporators of the evaporatantp— chemical recovery boiler system in order to
decrease the specific LP steam consumption achessuaporator plant and chemical recovery boiler
system. This alternative speaks of implementing pghgect but not as a CDM project activity. This

alternative is in compliance with all applicablegd¢ and regulatory requirements. However, this
alternative has associated barriers to its impleatiem which prevented CPM to implement the project
activity (Please refer to Step 3: Barrier AnalyisisSection B.3 below for details). The considenatid

the CDM benefits (GHG abatement and financial bigsjeplayed a key role in CPM’s decision to

proceed with the project activity. Therefore tHeemmative 2 would not be a credible and realistic
alternative option for CPM to implement and dam excluded from further consideration as a possibl

baseline scenario.

Considering the points mentioned above, “Alterratil: Continuation of existing scenario” can be
concluded to be the viable option available to GRMbsence of the project activity and therefoseper
the methodology, this alternative option is thedfiag scenario. This is further substantiated leyftct

that this scenario was the status quo of the exjgtcility before CDM project implementation.

It has already been established in Section B.2 tthatuse of simplified baseline methodology for the
project category ‘Category I1.D (point 2)’ spectién Appendix B is justified for determination diet
baseline emission of the project activity. As parggraphs 3, 4 and 5 under Category II.D in AppeBdi
of the Simplified M&P for small scale CDM projeattavities (Version 9, Sectoral Scope: 4, EB 311,

the case of replacement, modification or retroféasures, the baseline consists of the energy basefi
the existing facility or sub-system that is repthamodified or retrofitted. In the case of a neuwilfy the
energy baseline consists of the facility that wantlderwise be built. In the absence of the CDM gubj
activity, the existing facility would continue torsume energy (ECbaseline, in GWh/year) at hisbric
average levels (EChistorical, in GWh/year), urtiéttime at which the industrial or mining and mier
production facility would be likely to be replacedodified or retrofitted in the absence of the CDM
project activity (DATEBaselineRetrofit). From thpbint of time onwards, the baseline scenario is

assumed to correspond to the project activity, baseline energy consumption (ECbaseline) is assumed
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to equal project energy consumption (ECy, in GWAr)yeand no emission reductions are assumed to
occur

ECbaseline = EChistorical until DATEBaselineRettofi

ECbaseline = ECy on/after DATEBaselineRetrofit

In order to estimate the point in time when thestxg equipment would need to be replaced in the
absence of the project activity (DATEBaselineR#jroproject participants may take the following
approaches into account:

(a) The typical average technical lifetime of thguipment type may be determined and documented,
taking into account common practices in the seata country, e.g. based on industry surveys, $izg|s
technical literature, etc.

(b) The common practices of the responsible ingtusigarding replacement schedules may be evaluated
and documented, e.g. based on historical replacenmeeords for similar equipment.

The point in time when the existing equipment wagleld to be replaced in the absence of the project
activity should be chosen in a conservative manreerif a range is identified, the earliest datemsld be
chosen. Each energy form in the emission baseBnenultiplied by an emission coefficient (in kg
COe/lkWh). For the electricity displaced, the emissamefficient is calculated in accordance with
provisions under category 1.D. For fossil fuelse PCC default values for emission coefficients ey

used.”

The project activity at CPM consists of both replaent of existing finisher evaporator facility and
retrofitting to the chemical recovery boiler, whislould reduce the coal based thermal energy geoerat

in CPM. In absence of the project activity, theprator plant would have continued to operate with
cascade evaporator as the finisher evaporatorelifiertonsuming thermal energy at historical average
levels. The chemical recovery boiler would alsoéhawentinued to operate with the existing number of
economizers and higher amount of HP steam woul@ baen continued to be generated from the coal
fired boilers of CPM. It has been ascertained thatcascade evaporator would not be replaced before
the completion of its life time (as can be justifien the basis of the normal lifetime of cascade
evaporator in other integrated pulp and paper Jnillkis would not happen within the crediting perio
and hence the energy baseline would be the netesald thermal energy consumption corresponding to
steam consumption and generation in the cogenergtiant of CPM. Therefore the energy baseline

would be the coal based thermal energy generati@PM in absence of the project activity. In ortter
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estimate the baseline emissions, the energy baselihbe multiplied with the emission factor ofalan t

CO,/GWh.

Key data/ parameters used for baseline calculation:

SI No. | Data Variable Data Unit Description Data Source
Average amount of LP steam Records maintained
consumed (in MT) per MT by CPM

n (%Jb Dimensionless amount of weak black liqugr

processed

plant in the baseline scenario

in the evaporator

Ecoal _CFB
2. A—iP _cogen /p

Dimensionless

Thermal energy correspond
to coal (in MT) combusted i

the coal fired boilers per MT @

HP steam generation from the

cogeneration plant of CPM i

the baseline scenario

inRecords maintained
N by CPM
f

n

(AMP_SJE]
3. AneL b

Dimensionless

Average amount of MP ste
consumed as motive fluid i
the steam jet ejector system
the evaporator plant per MT
weak black liquor processed

the baseline scenario

arRRecords maintained
n by CPM

of

Df

n

)
4, A .

Dimensionless

Average amount of MP ste
generated (in MT) by lettin
down and de-superheating
HP steam in the PRDS syste

in the baseline scenario.

ariRecords maintained
) by CPM
of

m

AMP_SB
> (AHP_CRBJb

Dimensionless

Average amount of MP stea

consumed for the purpose

m Records maintained
of by CPM

UNECeE
A ’



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFGCC "
et

CDM - Executive Board

soot blowing in the chemical
recovery boiler per MT of HP
steam generated in the baseljne

scenario (MT)

B.5. Description of how the anthropogenic emissianof GHG by sources are reduced below those

>>

As per the decision 17/cp.7 para 43, a projectviégtis additional if anthropogenic emissions of

greenhouse gases by sources are reduced belowtttais&ould have occurred in the absence of the

project activity.

Barriers and Additionality

The simplified Modalities and Procedure for the Brseale CDM project activity, asks for an

explanation to show that the project activity wonlit have occurred due to at least one of thevidtig

barriers as discussed below:

Investment Barrier

1) HPC internally approved the proposal for NagaonePayill (NPM) and Cachar Paper Mill

(CPM) for installation of falling film finisher eymrator and extension of economizer area in
chemical recovery boiler as energy efficiency iny@ment measures. The project activities thus
initiated after the approval, had to be kept inyalmee due to the then existing depressed paper
market conditions and lower realization. HPC manag# then came across the Kyoto Protocol
— CDM system. The dual benefits associated with CBM&HG emission reductions and the
carbon credits, acted as a driving force to overctime investment barrier. Considering both the
savings that the project activity can accrue ane plossible CDM benefits, after much
deliberation, the scheme for installation of fajlifilm finisher evaporator and extension of
economizer area in chemical recovery boiler asggnefficiency improvement measures, was
revived for NPM with a budget outlay of INR 11.0be. The proposal was then approved for
the modifications in the evaporator — chemical vecy boiler system for NPM. The project has

since then been commissioned at NPM in Decembet.200
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Keeping in mind the implementation and operationtloé project activity at NPM, CPM
proposed to seek re-approval for the project aita tost of INR 15 crore. But at that point in
time, there were other projects lined up for CPMjall had to be prioritized since they affected
production and associated revenues directly. Tgkenicost for project activity implementation
at CPM than what it had been for NPM, made it fertimore important for HPC management to
keep their faith in CDM in going ahead with the ap@l of the proposal.

2) Locational disadvantage brings about several lmgistand infrastructure difficulties for
transportation of finished products from CPM. Asesult, CPM has been forced to operate
below the break-even capacity since commissionfrige paper mill. During the lifetime of the
paper mill, implementation of FFFF evaporator ahe tetrofit measures in the chemical
recovery boiler, has been one of the most capitensive projects. In such a scenario of
financial crunch, arranging funds for such a capiteensive project through internal accruals

was a difficult proposition for the project propoie

Technological Barriers

1) Non-wood fibrous raw materials, like bamboo nalign have a higher ash and silica content than
wood. Most of the silica gets dissolved during dogkand remains as an undesirable constituenteof th
black liquor. The silica causes many probl&ms washing is difficult owing to the poor drairépiof

the pulp and high viscosity of black liquor. Thetamame is scale-formation in evaporator tubes and
deposits on the furnace walls of recovery boilerd Bme sludge unsuitable for reburning. The presen
of silica is a major technical obstacle to theadfint chemical recovery of non-wood black liquoheT
raw material for pulp and therefrom paper manufactuin the paper mills of HPC, is bamboo that is
abundantly available in North-East India. Analysfshe bamboo that is procured as a raw matenal, o
an average shows that silica content of the bandbah. High silica content in the basic raw meter
bamboo implied high silica content in the blackubg, available as spent liquor from the digestion

process of pulp making. Falling film evaporatorstatled under the project activity, are plate tyyth

8 Sourcehttp://mww.p2pays.org/ref/10/09590.htm
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large number of lamella plates installed in segmentd with a distributor for the liquid at the top.
Before the implementation of the project activiye finisher evaporator was a cascade evaporabr th
was a direct contact evaporator in which evaponatias affected by bringing hot combustion gases int
direct contact with strong black liquor from theaporator plant. Problem due to scaling and consgque
shutdown for cleaning of the finisher evaporatoaswot required in the baseline scenario. The groje
proponent anticipated that after the implementatibthe project activity they would encounter segli

effect in the falling film finisher evaporator imgpeted with the mixed feed arrangement of the enatpo

plant, which may lead to shutdown of the entirepevator plant for de-scaling unlike the pre-project
scenario. Apart from the scaling problem, owinghe more concentrated black liquor being handied b
the chemical recovery boiler under the projectvéagti there is always a possibility for higher dsjie on

the furnace walls of recovery boilers and also uability of the lime sludge for re-burning.

2) Uniform distribution of the feed liquor from thiep is very important in case of FFFF evaporator,
order to maintain a thin film of liquor always flavg down the inner wall of the tube. Since the klac
liquor entering the evaporator train has substhstéids content, there is always a possibility foe
distributor holes in the FFFF evaporator gettingkdd. Choking of the distributor holes causes non-
uniform distribution of feed liquor from the top tife FFFF evaporator, leading to dry spot formation
the lamella plates. Dry spot formation can damégelamella plates, thereby requiring welding at the
damaged spots. In cases where the damaged spatistheeperiphery, spot welding can be done to mend
the plates and the black liquor under high pressutieen circulated through the evaporator. Duthéo
welding, there is always a chance for the conderisdbe contaminated, which may change the operatin
parameters of the evaporation system. In case dheage due to dry spot formation is almost at the
centre of the plates, then welding of the platesificult. The damaged plate needs to be replaced
thereby requiring dismantling of that particulagsesnt and in turn shut down of the FFFF evaporator.
Shut down of the FFFF evaporator would require slovtn of the entire evaporator plant since FFFF
evaporator installed under the project activity,ntegrated with the mixed feed arrangement of the

multiple effect evaporator train of the evaporaitamt. This would involve consequent financial Ess

Barrier due to prevailing practice




PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFGCC "

CDM - Executive Board

During the time of implementation the project aidjiwas not a common practice in the similar catggo
of industries. Moreover, apart from the Nagaon @adhar Paper Mills of Hindustan Paper Corporation
Limited, there are no other integrated pulp andepawill in India which is entirely based on bamlas
the raw material. In absence of precedence of thgg activity in bamboo based pulp and paper
industries of India, the project proponent lackdécuate knowhow about reliability of the technology
Similar project activity was implemented in the quany’s other plant in the region (NPM) which also
had come up with CDM in perspective. There was wbna risk of failure due to the quality of the
bamboo which subsequently affects the compositfatie black liquor, and in turn the project actyvit
that is primarily directed towards better concetidra of black liguor and increased steam economy.
Based only on the precedence at NPM and with CDMeinous consideration, the project proponent
went ahead with the investment on the project agtiv

Other Barrier(s):

In addition to all the barriers mentioned above MCIRas also faced certain other hindrances since the

initiation of the project activity.

« Locational disadvantages for the plant had ledeeesal logistical as well as infrastructure
problems during erection and commissioning of theget resulting in cost over-run for the

project implementation.

It has been clearly established from the aboveudson that the project activity faced hindrancegs
implementation and also faces certain risks irsitscessful operation. Some of these barriers Have t
potential to even disrupt the operation of the gebpctivity thereby damaging the commercial viapil

of the project activity.

Before implementation of the project activity CPlnsidered the barriers to the implementation of the
same. CPM’'s management discussed various aspectprapgct activity implementation. The
management finally took the decision of taking ithesstment risks and secure financing through maker
accruals so as to invest in the CDM project agtigiter computing approximately the expected reesnu
that can be generated through the CDM route. Thaocate decision to invest

* in overcoming the barriers encountered in the ptaetivity implementation

« inthe CDM project activity
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has been guided by the anthropogenic greenhousergasion reductions the project activity would
result in and the associated carbon financing tbggt activity would receive through sale of Cieetd
Emission Reductions under the Clean Developmenthii@em. Further with CDM project activity
registration many more paper mills in India wowdée up similar initiatives under CDM by overcoming
the barriers to project activity implementationuiéisg in higher quantum of anthropogenic greenleous

gas emissions reduction.

B.6. Emission Reductions:

B.6.1. Explanation of methodological choices:

>>
Project activity emissions are the emissions cpoerding to fossil fuel (coal) based thermal energy
consumption in concentration of weak black liquimrotigh evaporation using LP steam, in HP steam
generation from the cogeneration plant, in MP steammsumption for soot-blowing in the chemical
recovery boiler and in the jet ejector system @& #vaporator plant in the project activity scenario
Baseline emissions are the emissions correspontingossil fuel (coal) based thermal energy
consumption in concentration of weak black liquierotigh evaporation using LP steam, in HP steam
generation from the cogeneration plant and in Mfarst consumption for soot-blowing in the chemical

recovery boiler and in the jet ejector system efé¢laporator plant in the baseline scenario.

Description of formulae used to estimate project emsions

Fossil fuel (coal) based thermal energy consumptian the project scenario is given by:

Eth,y = ELP,y + EHP,y + EMP,y

Where,

Ein, y— Coal based thermal energy consumption in theegrboundary in the project scenaff@wh)

y is any year in the crediting period

E.r, - Coal based thermal energy consumption in conagoir of weak black liquor through evaporation

using LP steam in the project scenario (GWh)
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Evp, y- Coal based thermal energy consumption in HP stgamaration from the cogeneration plant in the
project scenario (GWh)

Ewp, y- Coal based thermal energy consumption througlotisdP steam as motive fluid in the steam jet
ejector system of the evaporator plant and alseh@rmpurpose of soot blowing in the chemical recpve

boiler in the project scenario (GWh)

Estimation of coal based thermal energy consumptiorin concentration of weak black liquor

through evaporation using LP steam in the project etivity scenario

LP steam used in CPM, is obtained mainly througinaetion of LP steam from the two turbines. HP
steam is generated in the cogeneration plant of GRMhree coal fired boilers and a chemical recpve
boiler. Since chemical recovery boiler uses blagkdr as fuel and production of black liquor is
intimately related to the throughput of the plathigrefore in a situation of lesser requirement & H
steam generation as has happened through reducsteam consumption in the evaporator plant, the
reduction will happen in the generation from thaldaed boilers, thereby reducing the coal comimunst

in the cogeneration plant. Therefore, any changiénconsumption pattern of LP steam in CPM, will
result in reduction in an equivalent quantity of Efeam generation from the coal fired boilers & th

cogeneration plant.

Ep, = __Avy po7g
A—IP_CFB
EcoalfCFB y
Where,

Apy — Amount of LP steam consumed in the evaporatartprathe project activity scenario (MT)

( A—IP_CFB

E J - Average amount of HP steam generated (in MT) ftioencoal fired boilers per TJ of coal
coal _CFB
- y

based thermal energy consumption correspondingdbfired in the coal fired boilers in a year ytive

project activity scenario

Estimation of coal based thermal energy consumptionn HP steam generation from the

cogeneration plant in the project activity scenario
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Installation of FFFF evaporator as the finisher pavator, has resulted in an increase in the solid
concentration of black liquor coming out of the mdxfeed arrangement of the evaporator plant.
Increased black liquor solids firing has resultadhigher quantity of HP steam generation from the
chemical recovery boilers. Since chemical recovmiler uses black liquor as fuel and production of
black liquor is intimately related to the throughmd the plant, therefore any change in the gerwrat
pattern of HP steam from the chemical recoveryeppilill result in reduction in an equivalent qugnt

of HP steam generation from the coal fired boitdrhe cogeneration plant.

EHF—’,y = EcoaI_CFB,y [0278

Where,

Ecoal_crs, y— Thermal energy consumption corresponding to coalbusted in the coal fired boilers of the
cogeneration plant of CPM in the project activitgsario (TJ)

Estimation of coal based thermal energy consumptiothrough use of MP steam as motive fluid for
creating vacuum in the evaporator plant using steanjet ejector system and also for the purpose of

soot blowing in the chemical recovery boiler in thgroject scenario

Eve, =E +E

MP_SJEy MP_SBy

Where,

Ewe_sie, y- Coal based thermal energy consumption througlotiséP steam as motive fluid in the steam
jet ejector system of the evaporator plant in a yea the project scenario (GWh)

Ewp ss, y- Coal based thermal energy consumption throughofiddP steam for the purpose of soot

blowing in the chemical recovery boiler in a yeanyhe project scenario (GWh)

MP steam used as motive fluid in the steam jettejexystem of the evaporator plant, is made availab
by letting down the pressure of HP steam and derbating it through injection of water in a pressu
reducing de-superheating (PRDS) system. Therefoyehange in the consumption pattern of MP steam
in steam jet ejector system of the evaporator phaiit result in reduction in a certain quantity BiP

steam generation from the coal fired boilers ofdbgeneration plant.
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_ AMP_SJEy B 1
MP_SJEy —
’ (A\APJ Ap_cre
A’”" y EcoaI_CFB v

Where,

E [0.278

Awmp_sie, y— Amount of MP steam consumed as motive fluid ia #team jet ejector system of the

evaporator plant in the project activity scenahtr]

(MJ - Average amount of MP steam generated (in MT) bynigtdown and de-superheating of HP
Py

steam in the PRDS system in a year y in the prejetitity scenario.

MP steam used for the purpose of soot-blowing & dhemical recovery boiler, is made available by
letting down the pressure of HP steam. Therefoyecaange in the consumption pattern of MP steam in
the soot-blowers of the chemical recovery boilell] vesult in reduction in a certain quantity of HP

steam generation from the coal fired boilers ofdbgeneration plant.

— A\/IP_SB,y D 1
MP_SBy —
’ [HSBJ A—IP_CFB
HHP EcoaI_CFB y

Where,

E [0.278

Awmp_ss, y— Amount of MP steam consumed for the purpose of bowing in the chemical recovery
boiler in the project activity scenario (MT)

Hsg — Specific enthalpy of steam used for the purpds®ot blowing in the chemical recovery boiler (in
kJd/kg)

Hup — Average specific enthalpy of HP steam generiaitélde coal fired boilers of CPM (in kJ/kg)

Therefore, project emissions (P are given by:

PEy = Eth,y X EFcoaI



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFGCC }

CDM - Executive Board

Where,

EF..a— Emission factor of coal consumed in the cogdimrglant of CPM, calculated as follows:

Ccoal Eéfg)
EF,y=———2

coal — NCV.

coal

Where,

Ceoa— Total carbon percentage of the coal used icdigeneration plant of CPM (in %)

NCV..a— Net calorific value of the coal used in the awgation plant of CPM (in GWh/MT)

Description of formulae used to estimate baselingr@ssions

Fossil fuel (coal) based thermal energy consumptian the baseline scenario is given by:

Einb = Eipp T Evpp T Eupp

Where,

Ew »— Coal based thermal energy consumption in thpgrboundary in the baseline scend@Ewh)

Ep. b - Coal based thermal energy consumption in conagoitr of weak black liquor through
evaporation using LP steam in the baseline scef@kiéh)

Enp, - Coal based thermal energy consumption in HP stgameration from the cogeneration plant in the
baseline scenario (GWh)

Ewp, b- Coal based thermal energy consumption throughotiséP steam as motive fluid in the steam jet
ejector system of the evaporator plant and alseh@rpurpose of soot blowing in the chemical recpve

boiler in the baseline scenario (GWh)

Estimation of coal based thermal energy consumptiorin concentration of weak black liquor

through evaporation using LP steam in the baselinecenario
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(Ap,bJ
ANBLb
Epp = ———2— Ay, [0.278
' A—|P_CFB,y m,v ’

E

coal _CFB,y

Where,

(—Ap’b J — Average amount of LP steam consumed (in MT) pédr &hount of weak black liquor

ANBLb

processed in the evaporator plant in the basetierasio

AwsLy— Amount of weak black liquor processed in the evafor plant in a year y in the project activity
scenario (MT)

Estimation of coal based thermal energy consumptionn HP steam generation from the

cogeneration plant in the baseline scenario

Ecoal _CFB,b

A—|P_CFB,b + A—iP_CRBb X(

Epp =

AveLy
ANBL,b

J DO\—iP_cogeny [0)278

Where,

Ecoal_cre5- Thermal energy consumption corresponding to @oalJ) combusted in the coal fired boilers
of the cogeneration plant of CPM in the baselirenacio

Awp crep - Amount of HP steam generated from the coal fiveifiers of the cogeneration plant of CPM
in the baseline scenario (in MT)

Arp crep - Amount of HP steam generated from the chemigedvery boiler of the cogeneration plant
of CPM in the baseline scenario (in MT)

Estimation of coal based thermal energy consumptiothrough use of MP steam as motive fluid for
creating vacuum in the evaporator plant using steanjet ejector system and also for the purpose of

soot blowing in the chemical recovery boiler in thdaseline scenario
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Evep = Evp sieo T Ewp_seb

Where,

Ewre_sse, - Coal based thermal energy consumption througrotiséP steam as motive fluid in the steam
jet ejector system of the evaporator plant in tageline scenario (GWh)

Ewvp_ss, b- Coal based thermal energy consumption throughofisdP steam for the purpose of soot

blowing in the chemical recovery boiler in the Hasescenario (GWh)

( A\AP_SJEJ
_ ANBL b D 1

EMP SJEb — |}/\/BL,y [0)278
- ( AMP j A—iP_CFB
A"P b EcoaI_CFB y
Where,
[A“P—SJEJ — Average amount of MP steam consumed as motine ifh the steam jet ejector system of
BL b

the evaporator plant per’rof weak black liquor processed in the baselineade (MT)

(MJ - Average amount of MP steam generated (in MT) bynigtdown and de-superheating of HP
P /b

steam in the PRDS system in the baseline scenario.

A SBb 1
Eve_sap = —-0 (Ap cray 0.278
- (HSB] AHP_CFB -
H HP EcoaI_CFB y
Where,

Awmp_ssp— Amount of MP steam consumed for the purpose of btowing in the chemical recovery

boiler in the baseline scenario (in MT)

Therefore, baseline emissions (Bfrare given by:

BEy = Eth,b X EI:coal
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Description of formulae used to estimate enerqy smgs

Thermal energy savings {f y due to the project activity is given by

Es, in, y=— En, y— En b
Leakage - Direct off-site emissions

As per paragraph 5 of Appendix B of Category INE(sion 09, EB 31, Sectoral Scope 04,) small scale
methodologies, if the energy efficiency technology is equipmeandferred from another activity or if
the existing equipment is transferred to anotheivéy, leakage is to be considefed~or the project
activity under consideration, the energy efficieethnology includes the replacement of the existing
finisher evaporator which was a cascade evaporaiti,a new FFFF evaporator and also addition of
new economizer banks in the chemical recovery hdaring the installation of the FFFF evaporator,
the cascade evaporator was completely scrappethandsold off. Therefore, there was no opportunity
for utilization of the cascade evaporator elsewladter removal from the evaporator plant.

So, leakage () = 0
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Description of formulae used to estimate emissioreductions

ER, =BE, - PE, - L,

= BE, - PE, -0= BE, - PE,

ER= Emission reductions arising out of the projecivity (tonnes of CQe)

B.6.2. Data and parameters that are available atalidation:

Data / Parameter: ( M J
ANBL,b
Data unit: Dimensionless
Description: Weighted average amount of LP steanswmed (in MT) per MT of weak black liquor

processed in the evaporator plant in the basetierasio

Source of data used:

Log books maintained by teenatal recovery boiler unit of CPM

Value applied:

0.18

Justification of the choice
of data or description of
measurement methods

and procedures actually

applied :

For emission reduction estimation, the baselina état the year from November 2003
October 2004 have been considered. Please refénriex 3: Baseline Information fg
details. Amount of weak black liquor concentratedhie evaporator plant was measu
on an hourly basis by a volumetric flow meter a thlet of the evaporator plant a
recorded in the log-book maintained by the chemiegdovery boiler. In base lin
scenario, figures are given in MT by multiplyinglwmetric flow with average WBL
density of 1.05 MT/rat 17% concentration as no mass flow meter wae tinethe pre-
project scenario.

The shift wise values are added up to yield théydailues which in turn are added up

generate the annual value of weak black liquor entrated in the evaporator plant in

baseline scenario. Similarly amount of LP steamsoored in the evaporator plant |i

measured on an hourly basis and recorded in thédo§ maintained by the chemic
recovery boiler. The shift wise values are addedouwyeld the daily values which in tu

are added up to generate the annual value of L&mstmnsumption in the evaporat

Ap

plant in the baseline scenari[yA"’BL]bis calculated as the ratio of the annual valuePf

to

ed
nd

to

L
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steam consumed (in MT) and that of weak blackdiqurocessed in the evaporator pl

(in MT) in the baseline scenario.

Any comment:

Data / Parameter: Acoal cra. b
Data unit: MT
Description: Amount of coal combusted in the ca@d boilers of the cogeneration plant of CPM in

the baseline scenario

Source of data used:

Log books maintained by titiyutepartment of CPM

Value applied:

183556

Justification of the choice
of data or description of
measurement methods
and procedures actually

applied :

For emission reduction estimation, the baselina €t the year from November 2003
October 2004 have been considered. Please refénriex 3: Baseline Information fq
details. Amount of coal fed into each of the theeal fired boilers was measured by Ig
cells installed on the coal bunkers and recordedaodaily basis in the log-bog
maintained by the utility department. The data wasified against the dip-stic
measurements taken at each of the coal feedersdaihe values for each coal fire|
boiler, were added up to yield the daily valuestofal coal consumption in th
cogeneration plant which in turn were added up ¢oegate the annual value of cqg

combusted in the coal fired boilers in the basedicenario.

Any comment:

UNECeE
A ’

ant

Data / Parameter: Ecoal_cra. b
Data unit: TJ
Description: Thermal energy consumption (in TJyesponding to coal combusted in the coal fired

boilers of the cogeneration plant of CPM in thedhiag scenario

Source of data used:

Log books maintained by titigyutepartment of CPM

Value applied:

3457.64

Justification of the choice

For emission reductstimation, the baseline data for the year fromeyaver 2003 td
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of data or description of
measurement methods
and procedures actually

applied :

October 2004 have been considered. Please refénniex 3: Baseline Information fg
details. The annual value of coal combusted inadbal fired boilers in the baselin

scenario, was multiplied with NCVcoal to yieldok crs

Any comment:

Data / Parameter: Avp cre, b
Data unit: MT
Description: Amount of HP steam generated fromdbal fired boilers of the cogeneration plant

CPM in the baseline scenario

Source of data used:

Log books maintained by titigyutepartment of CPM

Value applied:

1191466

Justification of the choice
of data or description of
measurement methods

and procedures actually

applied :

For emission reduction estimation, the baselina éat the year from November 2003
October 2004 have been considered. Please refénriex 3: Baseline Information fg
details. Amount of HP steam generated from eachetoal fired boilers was measur
on an hourly basis and recorded in the log-boolntaaied by the utility department. Tk
shift wise values were added up to yield the dedljues which in turn were added up
generate the annual value of HP steam generatiom éach of the coal fired boilers. Su

of the annual values of HP steam generation frétinalcoal boilers yielded s ces, b

Any comment:

Data / Parameter: Avp cre, b
Data unit: MT
Description: Amount of HP steam generated fromdiremical recovery boiler of CPM in the basel

scenario

Source of data used:

Log books maintained by titigyutepartment of CPM

UNECeE
-~

D

of

to

=

e
to

m

Value applied:

330047

Justification of the choice

of data or description of

For emission reduction estimation, the baselina €t the year from November 2003

October 2004 have been considered. Please refénniex 3: Baseline Information fg

to
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measurement methods | details. The amount of HP steam generated fromcti@mical recovery boiler wa

and procedures actually | measured on an hourly basis and recorded in thédof maintained by the chemica
applied : recovery boiler unit. The shift wise values wereled up to yield the daily values which
in turn were added up to generate the annual valudP steam generation from the

chemical recovery boiler.

Any comment:

Data / Parameter: [ Awp_smj
ANBL b
Data unit: Dimensionless
Description: Weighted average amount of MP steanswmed as motive fluid in the steam jet

ejector system of the evaporator plant per MT odikvelack liquor processed in the

baseline scenario

Source of data used: Log books maintained by tap@ator plant of CPM

Value applied: 0.0032

Justification of the choice For emission reduction estimation, the baselina @at the year from November 2003
of data or description of | to October 2004 have been considered. Pleaseteefennex 3: Baseline Informatiop
measurement methods | for details. Amount of weak black liquor concengicatin the evaporator plant was
and procedures actually | measured on an hourly basis by a volumetric flovtemat the inlet of the evaporator

applied : plant and recorded in the log-book maintained l&ydhemical recovery boiler. In base

D

line scenario, figures are given in MT by multiplgi volumetric flow with averag
WBL density of 1.05 MT/mat 17% concentration as no mass flow meter was fine
the pre-project scenario.

The shift wise values were added up to yield théy dalues which in turn were addegd
up to generate the annual value of weak black fiquamcentrated in the evaporator
plant in the baseline scenario. Similarly amodri¥i® steam consumed in the steam|jet
ejector system of the evaporator plant was measumezh hourly basis and recorded| in
the log-book maintained by the chemical recoverijeboThe shift wise values were

added up to yield the daily values which in turrrevadded up to generate the annual

value of MP steam consumption for vacuum creatiorthe evaporator plant in the
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SJE

. [ Awe_
baseline scenariq. ——————
Au

J was calculated as the ratio of the annual valubiBf
BL b

steam consumed for vacuum creation (in MT) and ¢ifiatveak black liquor processed

in the evaporator plant (in M)in the baseline scenario.

Any comment:

Data / Parameter:

A‘HP b
Data unit: Dimensionless
Description: Average amount of MP steam generated (in MT) kjnigdown and de-superheating pf

HP steam in the PRDS system in the baseline scenari

Source of data used:

Calculated as per the records maintained by CPM

Value applied:

1.1364

Justification of the
choice of data or

description of

measurement methods

and procedures

actually applied :

]

For emission reduction estimation, the baselina dat the year from November 2003

to October 2004 have been considered. Pleasetmefennex 3: Baseline Information

—

for details.[hj has been taken to be equal[teA'ﬂJ and will be kept constarn
P Jy P /b

for the entire crediting period.

Any comment:

Data / Parameter: Awp_sB, b
Data unit: MT
Description: Amount of MP steam consumed for theppse of soot blowing in the chemical

recovery boiler in the baseline scenario

Source of data used:

Log books maintained by thp@ator plant of CPM
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Value applied:

13792.06

Justification of the choice
of data or description of
measurement methods

and procedures actually

For emission reduction estimation, the baselina d@t the year from November 2003
to October 2004 have been considered. Pleaseteef@nnex 3: Baseline Information
for details. Amount of steam consumed for the psepaf steam blowing in the chemigal

recovery boiler was measured on an hourly basis mmdrded in the log-book

applied : maintained by the chemical recovery boiler. Thdtshise values were added up [to
yield the daily values which in turn were addedtogenerate the annual value of MP
steam consumption for soot blowing in the chemieaovery boiler in the baseline
scenario.

Any comment:

Data / Parameter: Hss

Data unit: kJ/kg

Description: Enthalpy of MP steam consumed forghepose of soot blowing in the chemical

recovery boiler in the baseline scenario

Source of data used:

The enthalpy was calculatetehasis of average temperature of 90Gnd pressurd
of 19 kg/cn? of steam used for the purpose of soot blowingénahemical recovery

boiler.

Value applied:

3026.8

Justification of the choice
of data or description of
measurement methods
and procedures actually

applied :

For emission reduction estimation, the baselina dat the year from November 2003
to October 2004 have been considered. Temperatarprassure of soot-blowing stegam
was measured on a regular basis in the baselimasoe Averages of the temperatyre
and pressure values have been used for the puopeséimating the enthalpy of the MP

steam used for the purpose of soot-blowing.

Any comment:

Hg has been calculated ex-ante and will be kept aah&br the entire crediting period

Data / Parameter: Hup
Data unit: kJ/kg
Description: Average enthalpy of HP steam generfited the coal fired boilers of CPM in the

baseline scenario

Source of data used:

The enthalpy was calculatetebasis of average temperature of 40Gnd pressure
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of 60 kg/cn? of HP steam generated from the coal fired boiéIGPM.

Value applied: 3179.8

Justification of the choice For emission reduction estimation, the baseline dat the year from November 2003
of data or description of | to October 2004 have been considered. Temperahgdepeessure of HP steam was
measurement methods | measured on an hourly basis in the baseline scerfaverages of the temperature and
and procedures actually | pressure values have been used for the purposstiofating the enthalpy of the HP

applied : steam generation from the coal fired boilers of CPM

Any comment: Hp has been calculated ex-ante and will be kept aoh&br the entire crediting period

B.6.3. Ex-ante calculation of emission reductions

>>
Emission Reductions from increased steam econom
Baseline LP steam consumption in evaporation plant 160427.77
LP steam consumption data in evaporation plant (ifMT) in project scenario 182173.00
Quantity
LP steam consumed in evaporation plant in the lmesstenario (MT) 160427.77
WABL processed in evaporator plant in baseline seemaMT 875658.85
Specific LP steam consumption in baseline scen{ib of LP steam used in 0.18
evaporator plant/MT of WBL processed) '
WBL processed in evaporator plant in project sdenarMT 1181126.00
HP steam corresponding to LP steam consumed ievdugorator plant (in MT) 216391.82
HP steam from the coal fired boilers to coal bakedmal energy consumption ratig 35551
in the project scenario (MT/TJ) ’
Coal based thermal energy consumption in the Hidrstgeneration from the coal 608.68
fired boilers in the baseline scenario (in TJ) ’
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Eipp (in GWh) 169.21
LP steam consumed in evaporation plant in the ptgjeenario (MT) 182173.00
HP steam from the coal fired boilers to coal babedmal energy consumption ratig
. : . 355.51
in the baseline scenario (MT/TJ)
Coal based thermal energy consumption in the Hiarstgeneration from the coal
X ; X . e 512.42
fired boilers in the baseline scenario (in TJ)
Eipy (in GWh) 142.45
Thermal energy savings due to reduced LP steam camaption in the evaporator
. 26.76
plant (in GWh)
Emission factor of coal used in the cogeneratiamipdf CPM (in t CQGWh) 345.68
CO, emission reductions due to reduction in coal-batedm consumption in
9249.84
evaporator plant (tonnes/annum)
Emission Reductions due to greater steam economytained after FFFE 9249.84
Emission Reductions from increased HP steam generah from chemical recovery boiler
Baseline Scenario Quantity
Average coal based thermal energy consumptionJjrp@&r MT of HP steam generation from
. ; ) . 0.002112638
the cogeneration plant in the baseline scenario
HP steam generation from the cogeneration plattitarproject scenario (in MT) 1737852.00
Coal based thermal energy consumption in the cogtar plant of CPM in the baseline
o 3671.45
scenario (in TJ)
Enpp (in GWh) 1020.66
Project Scenario Quantity
Coal based thermal energy consumption (in TJ)encthgeneration plant in the project scenar 3419.78
Enp,y (in GWh) 950.70
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Thermal energy savings due to increased HP steamrggation from the chemical recovery

o 69.96
boiler (in GWh)
Emission factor of coal used in the cogeneration @ht of CPM ( in t CO2/GWh) 345.68
Emission Reductions due to higher steam generatidnom the CRB 24185.58

Steam consumed for soot-blowing in the chemical regery

boiler in the period Nov 2003-Oct 2004 13666.497
Average soot-blowing steam to HP steam ratio in th 0.95
cogeneration plant of CPM (in MT/MT) '

HP steam corresponding to soot blowing steam used ithe 14357.32

chemical recovery boiler (in MT)

Average HP steam generation from the coal fired bters wrt
coal based thermal energy consumption in the same ithe 355.51
project scenario (in MT/TJ)

Coal based thermal energy consumption correspondingp soot

blowing steam used in the chemical recovery boildin TJ) 40.38

Ewe._se,» (in GWh) 11.23

Steam consumed for soot-blowing in the chemical regery 37662.04
boiler in the period Nov 2004-Oct 2005 )
Average soot-blowing steam to HP steam ratio in th 0.95
cogeneration plant of CPM (in MT/MT) ’
HP steam corresponding to soot blowing steam used ithe

. A 39565.80
chemical recovery boiler (in MT)
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Average HP steam generation from the coal fired btgrs wrt
coal based thermal energy consumption in the same ithe 355.51
project scenario (in MT/TJ)
Coal based thermal energy consumption correspondintp soot 111.29
blowing steam used in the chemical recovery boildin TJ) ’
Ewvp sgy (in GWh) 30.94
Thermal energy increment due to increased soot blang steam

X : 19.71
requirement (in GWh)
Emission factor of coal used in the cogeneration ght of CPM ( 345.68
in t CO,/GWh) '
Project activity emissions due to increased sootdwving steam 6814.22
requirement in the CRB (int CO; e) )

Project activity emissions due to increased consurtipn of MP steam in the ejector of the evaporator [ant

MP steam (in
MT) used in
ejector system of
evaporator plant

Weak black liquor (WBL)
processed in the
evaporator plant (in MT)

Period

Specific MP steam consumption in ejecto
system wrt WBL processed

Nov 2003-Oct

2004 2727.94 875658.85 0.0031
Average specific MP steam consumption in ejector syem of
: : . 0.0031
evaporator plant wrt WBL processed in the baselinescenario
WBL processed in the evaporator plant in the projetscenario 1181126.00
(in MT)
MP steam consumption in ejector system of evaporatglant in
. A, 3679.56
the baseline scenario (in MT)
Average MP steam to HP steam ratio (in MT/MT) 1.1364
HP steam corresponding to MP used in the ejector stem of the
. 3237.82
evaporator plant (in MT)
Average HP steam generation from the coal fired btérs wrt coal
based thermal energy consumption in the same in thgroject 355.51
scenario (in MT/TJ)
Coal based thermal energy consumption corresponding MP 911

steam used in the ejector of the evaporator planir{ TJ)
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EMP_SJE,b (|n GWh) 2.53
Specific MP steam consumption in ejector
system wrt WBL processed D5
Nov 2004-Oct 7702.81 1181126.00 0.0065
2005
Average MP steam consumption in ejector system of/aporator
X ) L 7702.81
plant in the project scenario (in MT)
Average MP steam to HP steam ratio (in MT/MT) 1.1364
HP steam corresponding to MP steam used in the efec system
? 6778.89
of the evaporator plant (in MT)
Average HP steam generation from the coal fired btgrs wrt coal
based thermal energy consumption in the same in thgroject 35551
scenario (in MT/TJ)
Coal based thermal energy consumption correspondingp MP 19.07
steam used in the ejector of the evaporator planir{ TJ) ’
Ewvp_ssey (in GWh) 5.30
Thermal energy increment due to increased MP steam
. Lo . 2.77
requirement for vacuum creation in evaporator plant(in GWh)
Emission factor of coal used in the cogeneration ght of CPM ( 345.68
int CO2/GWh) '
Project activity emissions due to increased MP stea
. o . 956.98
requirement for vacuum creation in evaporator plant(in t CO, e)
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CO, emission reductions due to reduction in coal-basedm consumption in
9249.84
evaporator plant (tonnes/annum)
CO; emission reductions due to reduction in coal-basedm generation from the 24185.58
cogeneration plant (tonnes/annum) ’
Baseline Emissions 33435.42
CO, emission increment due to higher MP steam consomfiir vacuum creation in 6814.22
evaporator plant (tonnes/annum) ’
CO, emission increment due to higher MP steam condomfiir soot blowing in the 956.98
chemical recovery boiler (tonnes/annum) ’
Project Emissions 7771.20
Net emission reductions from the steam optimizatiomeasure (tCQ/annum) 25664.22
Emission reductions in 10 years (int CQ) 256642.19
Net Thermal Energy Savings arising out of project ativity 74.24
B.6.4 Summary of the ex-ante estimation of emissiaeductions: |
L Estimation Annual
Estimation of : S
. of baseline o estimation of
project - Estimation of -
& emission emission
Years activity . leakage - .
L reductions reductions in
emissions (tonnes of CQ e)
(tonnes of CQ e) (tonnes of tonnes of CQe
CO2e)
August 2007- July 2008 7771.20 33435.42 0 25664.22
August 2008- July 2009 7771.20 33435.42 0 25664.22
August 2009- July 2010 7771.20 33435.42 0 25664.22
August 2010- July 2011 7771.20 33435.42 0 25664.22
August 2011- July 2012 7771.20 33435.42 0 25664.22
August 2012- July 2013 7771.20 33435.42 0 25664.22
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August 2013- July 2014 7771.20 33435.42 0 25664.22
August 2014- July 2015 7771.20 33435.42 0 25664.22
August 2015- July 2016 7771.20 33435.42 0 25664.22
August 2016- July 201} 7771.20 33435.42 0 25664.22
Total estimated
reductions (tonnes of 77712.0 33435.42 0 256642.2
COe)

B.7. Application of a monitoring methodology anddescription of the monitoring plan:

>>

Title: Monitoring Methodology for -Energy efficiency and fuel switching measuresfor industrial
facilities

Reference Paragraphs 6 and 7 of Category II.D as provige8gpendix B of the Indicative Simplified

Baseline and Monitoring Methodologies for seledatll-scale CDM project activity categories.

As per the provisions of Simplified Modalities aRdocedures for Small Scale CDM Project Activities
[FCCC/CP/2002/7/Add.3, English, Page 21] the “Rebjearticipants may use tlemplified baseline
and monitoring methodologies specified in appendiB for their project category” if they meet the
applicability criteria of Small scale CDM projecttavity. Since the project activity is a small-seal
project of a new energy efficient facility clasaifie under 11.D category the monitoring methodolagy
plan has been developed in line with the guidamoiged in Paragraphs 7 and 8 of Category 11.D,
Appendix B.

Description of Monitoring Methodoloqgy:

According to Appendix B of the simplified M&P formll-scale CDM project activities of the UNFCCC
CDM website, the project has been identified toobglto Category 11.D [Energy efficiency and fuel
switching measures for industrial facilities]. Rgnaph 7 and 8 under Category I.D of the same
document specify that for the said category of Cpidjects, ‘In the case of replacement, modification

and retrofit measures the monitoring shall corfist
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(a) Documenting the specifications of the equipnmeptaced;
(b) Metering the energy use of the industrial fagilprocesses or the equipment affected by thgepto
activity;

(c) Calculating the energy savings using the mdtereergy obtained from subparagraph (b).

In the case of a new facility, monitoring shall sist of:

(a) Metering the energy use of the equipment itestal

(b) Calculating the energy savings due to the eqaig installed.’

The project activity under consideration considtseplacement of the cascade evaporator with a FFFF
evaporator as the finisher evaporator and alsofiing of the chemical recovery boilers through
addition of economizers. As per paragraph 6 anddéuCategory 11.D of Appendix B of the simplified
M&P for small-scale CDM project activities, moniteg plan of the project activity should include the
coal based thermal energy consumption in the psocésevaporation of the weak black liquor for
concentration, coal based thermal energy consumpti¢tiP steam generation in the cogeneration plant
of CPM and fossil fuel based electrical energy comgtion corresponding to electricity consumption in

the evaporator plant-chemical recovery boiler syste

B.7.1. Data and parameters monitored:

>>

Technical specifications of the modifications madender the project activity

Additional economizersin the boiler

Type of economizer - three stage vertical paneheruser of axial flow type.
Area — 4900 i
Design - outlet flue gas temperature of 185 °Cl&t total dissolved solids (TDS) /day

Free flow falling film evaporator specifications

No.of bodies 3
Shell diameter 3 100 mm
Shell thickness 10 mm
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Shell material
Cylindrical height
Total height
Lamella area

No. of Lamella
Height of Lamella
Width of Lamella
Lamella material

Lamella plate thickness

External pre-heater specifications

No of preheaters
Height of shell
Diameter of shell

Shell thickness

Tubes sheet thickness
Tube length

Tube outside diameter
Tube thickness

No. of tubes per heater
Tube material

No. of passes on tube side

Heating Area

DESCRIPTION
WBL FEED

Flow
Concentration

Temperature

SS304
9000 mm
11000 mm
945 i body
54

7315 mm
1219 mm
SS 2333

1.5 mm

4
5010mm
890 mm
10mm

10 mm
5010 mm

42 mm

1.6 mm

108
SS304 L

6
80 Mpreheater

UNIT VALUE
T/HR 171.6

%T.S 12.5
°C 85
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PRODUCT LIQUOR

Flow
Concentration

Temperature

L.P. STEAM

Flow

Pressure

Temperature

Steam Economy

(with 6 effect operation)

Water evaporation

Surface condenser specifications

Length
Condenser cooling water flow
Inlet water temperature

Outlet water temperature

Primary Condensate
Flow

Temperature

Secondary Condensate
Flow

Temperature

T/HR
%T.S
°Cc

T/HR

kg/cttg)

°C

MTPH

mm
3fhr

°C

°C

T/HR
°Cc

T/HR
°C

30.6
70
107.8

27

3.0

142
5.22

141

4256
1572
35
45

24.17
82.8

114.9
71.5
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Data / Parameter: Apy

Data unit: MT

Description: Amount of LP steam consumed in thepevator plant in the project activity scenario
Source of data to be used: Log books maintainettidoghemical recovery boiler unit of CPM




PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFGCC }
et

CDM - Executive Board

Value of data applied for| For the estimation of emission reduction, the mignttata for the year from November

the purpose of calculating 2004 to October 2005 have been considered forribjeqi activity scenario:-

expected emission Months Nov04-Oct05
reductions in section B.5 Loy 15358
Dec 16348
Jan 16107
Feb 15813
Mar 16941
Apr 14021
May 18231
Jun 16019
Jul 15761
Aug 15091
Sept 14961
Oct 7522
Total LP steam consumption
in evaporator plant (in MT) -
Description of Amount of LP steam consumed in the evaporator péamieasured on an hourly basis and

measurement methods | recorded in the log-book maintained by the chemiealovery boiler. The shift wisg
and procedures to be values are added up to yield the daily values wimicturn are added up to generate the

applied: annual value of LP steam consumption in the evdpopant in a particular year.

QA/QC procedures to be Daily data from the log-books will be retrieved aretorded in electronic form from
applied: which the monthly and annual values will be gerestatManager In-charge of the

chemical recovery boiler unit would be responsiblechecking of the data on an annual

basis
Any comment:
Data / Parameter: Aup cray
Data unit: MT
Description: Amount of HP steam generated fromcite fired boilers of the cogeneration plant in &

year y in the project activity scenario

Source of data to be used: Log books maintainettiddghemical recovery boiler unit of CPM
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Value of data applied for
the purpose of calculatin
expected emission

reductions in section B.5

j 2004 to October 2005 have been considered forribjeqt activity scenario:-

For the estimation of emission reduction, the mignttata for the year from November

Period Quantity
NOVEMBER 96418.00
DECEMBER 99260.00
JANUARY 116381.00
FEBRUARY 106706.00
MARCH 115748.00
APRIL 98863.00
MAY 97722.00
JUNE 106155.00
JULY 104064.00
AUGUST 99392.00
SEPTEMBER 106559.00
OCTOBER 68505.00
Annual Figures 1215773.00

Description of
measurement methods
and procedures to be

applied:

Amount of HP steam generated from each of the ficed boilers is measured on an

hourly basis and recorded in the log-book mainthimg the utility department. The sh
wise values are added up to yield the daily vaiueish in turn are added up to gener
the annual value of HP steam generation from eaeah foed boiler. Sum of the annu
values of HP steam generation from all the coaHbfipoilers yield the annual value of H

steam generation from the cogeneration plant irptbgect activity scenario.

ft

ate

Al
1P

QA/QC procedures to be
applied:

Daily data from the log-books will be retrieved aretorded in electronic form fro
which the monthly and annual values will be geretaManager In-charge of the utili

would be responsible for checking of the data oarmmmual basis

Any comment:

Data / Parameter:

A:oaI_CFB,y

Data unit:

MT

Description:

Total amount of coal combusted in the coal fireddos of the cogeneration plant in a
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yeary in the project activity scenario

Source of data to be

used:

Log books maintained by the utility department &\C

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

For the estimation of emission reduction, the migntlata for the year from Novembg

2004 to October 2005 have been considered forrthjegi activity scenario:-

Period Quantity
NOVEMBER 13945.00
DECEMBER 14174.00
JANUARY 16400.00
FEBRUARY 15239.00
MARCH 16510.00
APRIL 14150.00
MAY 14077.00
JUNE 15453.00
JULY 16715.00
AUGUST 15583.00
SEPTEMBER 16764.00
OCTOBER 12536.00
Annual Figures 181546.00

Description of
measurement methods
and procedures to be

applied:

Amount of coal fed into each of the three coaldifgoilers is measured by load ce
s installed on the coal bunkers and recorded on It Hasis in the log-book maintained |
the utility department. The data is verified aghite dip-stick measurements taken
each of the coal feeders. The daily values for eacth fired boiler, are added up to yig
the daily values of total coal consumption in ttegeneration plant which in turn a
added up to generate the annual value of coal cstathun the coal fired boilers in th

project scenario.

|

Dy
at
Id

S

QA/QC procedures to
be applied:

Daily data from the log-books will be retrieved amdorded in electronic form from
which the monthly and annual values will be gereataManager In-charge of the utility

department would be responsible for checking oftidia on an annual basis

Any comment:
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Data / Parameter: NCVoal
Data unit: GWh/MT
Description: Average net calorific value of coal used in theerggration plant of CPM in the project

activity scenario

Source of data to be

used:

Coal sample analysis reports

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

For the purpose of calculating expected emissidog&ons in Section B.5, Table 1.2 of
Volume 2 of 2006 IPCC Guidelines for National Grieemse Gas Inventories has been
referred to and the default value of 4500 kCal/kg®.0052 GWh/MT has been used.

Description of
measurement methods
and procedures to be
applied:

D

Coal used in the cogeneration plant of CPM is preddrom the coalfields of Meghalay
and North Eastern Coalfields, which is of sub-binwuns type. Sample analysis of t
coal used in CPM, will be done on a bi-annual basierage of the net calorific value

obtained through sample analysis of coal, will besidered as NG\

hne

bS

QA/QC procedures to
be applied:

Manager In-charge of the utility department wouddrbsponsible for checking of the dg

on an annual basis

ta

Any comment:

Data / Parameter: Ceoal
Data unit: %
Description: Total carbon percentage of coal used in the cogéinerplant of CPM in the project

activity scenario

Source of data to be

used:

Coal sample analysis reports

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

For the purpose of calculating expected emissidnatons in Section B.5, Table 1.3
Volume 2 of 2006 IPCC Guidelines for National Greetnse Gas Inventories has be
referred to and the default value of 26.2 kg/GJtf@ carbon emission factor of su
bituminous type coal, has been used. The valueidenesl yields an emission factor
345.68 t CQGWh for the coal used in the cogeneration plai@RM.

Description of

Coal used in the cogeneration plant of CPM is preddrom the coalfields of Meghalay
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measurement methods and North Eastern Coalfields, which is of sub-bitwons type. Sample analysis of the
and procedures to be coal used in CPM, will be done on a bi-annual ba8ierage of the total carbon

applied: percentages obtained through sample analysis dfwibebe considered asa

QA/QC procedures to | Manager In-charge of the utility department wouddrbsponsible for checking of the dgta
be applied: on an annual basis

Any comment:

Data / Parameter: Ecoal_crBy
Data unit: TJ
Description: Thermal energy consumption corresponding to coaldbecsted in the coal fired boilers gf

the cogeneration plant in a year y in the projetiviy scenario

Source of data to be | Log books maintained by the utility department &N\

used:
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Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

For the estimation of emission reduction, the mignttata for the year from Novembg

2004 to October 2005 have been considered forrihjeqi activity scenario:-

Period Quantity
NOVEMBER 262.68
DECEMBER 267.00
JANUARY 308.93
FEBRUARY 287.06
MARCH 311.00
APRIL 266.54
MAY 265.17
JUNE 291.09
JULY 314.86
AUGUST 293.54
SEPTEMBER 315.78
OCTOBER 236.14
Annual Figures 3419.78

er

Description of
measurement methods
and procedures to be
applied:

Amount of coal fed into each of the three coaldifoilers is measured by load ce
s installed on the coal bunkers and recorded on I Hasis in the log-book maintained |
the utility department. The data is verified aghithe dip-stick measurements taken
each of the coal feeders. The daily values for eaecthfired boiler, are added up to yig
the daily values of total coal consumption in tlmgeneration plant which in turn a
added up to generate the annual value of coal cstathun the coal fired boilers in th
project scenario. The annual value of coal comloluist¢he coal fired boilers of CPM, a

multiplied with NCV,.4 in order to yield B crsy

|
Dy
at
Id

S

QA/QC procedures to
be applied:

Daily data from the log-books will be retrieved amdorded in electronic form from
which the monthly and annual values will be gerestaManager In-charge of the utility

department would be responsible for checking oftdia on an annual basis

Any comment:
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Data / Parameter: [ A_IP_CFB}
Ecoal_CFB y
Data unit: MT/TJ
Description: Weighted average amount of HP steam generated Tinfildm the coal fired boilers per

TJ of thermal energy corresponding to coal firethimmcoal fired boilers in a year y in th

project activity scenario

Source of data to be

used:

Log books maintained by the utility department &\

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

355.51

Description of
measurement methods
and procedures to be
applied:

Amount of coal fed into each of the three coaldifoilers is measured by load ce
s installed on the coal bunkers and recorded on I Hasis in the log-book maintained |
the utility department. The data is verified aghite dip-stick measurements taken
each of the coal feeders. The daily values for eaecth fired boiler, are added up to yig
the daily values of total coal consumption in tlfwgeneration plant which in turn a
added up to generate the annual value of coal cstathun the coal fired boilers in th
project scenario. The annual value of coal comloustethe coal fired boilers of CPM
will be multiplied by the average value of net c#io value of coal, found by bi-annug
sample analysis of coal. However for the purposestimation of emission reduction
IPCC default value for net calorific value of cdals been used. Amount of HP ste
generated from each of the coal fired boilers iasneed on an hourly basis and recor
in the log-book maintained by the utility departmerhe shift wise values are added
to yield the daily values which in turn are addedta generate the annual value of
steam generation from each coal fired boiler. Sdnthe annual values of HP steq

generation from all the coal fired boilers yield tannual value of HP steam generat]

A—|P7CFB
E(:tJaALCFB

as the ratio of the annual value of HP steam géneréin MT) from the coal fired boiler

from the cogeneration plant in the project actiwiqenario[ ] will be calculated
y

D

|
Dy
at
Id

S
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and the thermal energy corresponding to coal coeduin the cogeneration plant

MT) in the project scenario.

in

Manager In-charge of the utility department woutdrbsponsible for checking of the dg

on an annual basis

ta

Avp_siE,y

MT

project activity scenario

Amount of MP steam consumed in therstget ejector of the evaporator plant in the

Log books maintainetidoghemical recovery boiler unit of CPM

For the estimation of emission reduction, the migntlata for the year from Novembg
2004 to October 2005 have been considered forrhjeqt activity scenario:-

Amount of MP steam consumed in the steam jet gjesyistem of the evaporator plant
measured on an hourly basis and recorded in thédo§ maintained by the chemic

recovery boiler. The shift wise values are addedougeld the daily values which in tur

is

2ol
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are added up to generate the annual whlMP steam consumption for creating vacu
in the evaporator plant in a particular year.

um

basis

Daily data from the log-books will be retrieved aretorded in electronic form from
which the monthly and annual values will be geretatManager In-charge of the

chemical recovery boiler unit would be responsiblechecking of the data on an annual

o~

Dimensionless

passed through a PRDS system in a year y in tHeqtractivity scenario

Weighted average amount of MP steameigged (in MT) per MT amount of HP steam

{ A

crediting period.

j has been taken to be equa(teAﬂJ and will be kept constant for the entire
y b

1.1364

See Annex 3: Baseline Information for details.

Manager In-charge of the utility department woutdrbsponsible for checking of the dg

on an annual basis

ta

Avp_sB,y
MT
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boiler in a year y in the project activity scenario

Amount of MP steam consumed for theppse of soot blowing in the chemical recovery

Log books maintainetidoghemical recovery boiler unit of CPM

2004 to October 2005 have been considered forrjeqt activity scenario:-

Amount of MP steam consumed for the purpose of btmting in the chemical recover
boiler is measured on an hourly basis and recomdetie log-book maintained by th
chemical recovery boiler. The shift wise values adeled up to yield the daily valug
which in turn are added up to generate the anralakwf MP steam consumption for tl

purpose of soot blowing in the chemical recoverijeodn a particular year.

Daily data from the log-books will be retrieved aretorded in electronic form fron

which the monthly and annual values will be geretatManager In-charge of th

basis

For the estimation of emission reduction, the mignttata for the year from November

£S

hne

n

e

chemical recovery boiler unit would be responsiblechecking of the data on an annual




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

CDM - Executive Board

Data / Parameter: AnsLy
Data unit: MT
Description: Amount of weak black liquor processethe evaporator plant in a year y in the projeq

activity scenario

Source of data to be use

d:

Log books maintainetidoghemical recovery boiler unit of CPM

Value of data applied for
the purpose of calculatin
expected emission

reductions in section B.5

j 2004 to October 2005 have been considered forribjeqt activity scenario:-

For the estimation of emission reduction, the mignttata for the year from Novembg

Period WBL processed (MT)
NOVEMBER 89753
DECEMBER 107037
JANUARY 109276
FEBRUARY 103089
MARCH 110339
APRIL 90468
MAY 114121
JUNE 103680
JULY 105224
AUGUST 97315
SEPTEMBER 99122
OCTOBER 51702
Annuall Figures for project B
scenario

Description of
measurement methods
and procedures to be

applied:

Amount of weak black liquor concentrated in theprator plant will be measured on g
hourly basis by a mass flow meter at the inletefeévaporator plant and recorded in th
log-book maintained by the chemical recovery boildre shift wise values are added u
to yield the daily values which in turn are addeda generate the annual value of weal

black liquor concentrated in the evaporator plarthe project scenario.

QA/QC procedures to be
applied:

Daily data from the log-books will be retrieved amdorded in electronic form from
which the monthly and annual values will be gereataManager In-charge of the
chemical recovery boiler unit would be responsfblechecking of the data on an annug

basis

X O O 5

al

Any comment:
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Data / Parameter: Retrofit event

Data unit:

Description:

Source of data to be used:

Value of data applied for the
purpose of calculating
expected emission

reductions in section B.5

Description of measurement Technical specifications of the retrofit eventshia chemical recovery boiler and

methods and procedures to| the evaporator plant will be monitored and the iotjpa the coal based thermal

be applied: energy consumption in the cogeneration plant of CRI\ be evaluated
QA/QC procedures to be

applied:

Any comment: Retrofit monitoring is to be followed as given in tigproved monitoring

methodology AM0018: “Monitoring methodology for steam optimization

systems” (Version 01Sectoral Scope:, December 2004)

® Effect of future retrofitting on baseline and project emissions:

The following test should be applied while monitayithe effect of future retrofitting within the peat
boundary (change in output level, process changaipment changeetc. affecting specific steam
consumption) on baseline and project emissions.

The following question should be asked if retrafieasures reduce the steam consumption within the
project boundary.

Question:Does retrofitting reduce the steam consumptiorhef €DM project activity? (l.e. there is a
reduction in estimated project emissions, thoudgtcaased by the CDM project activity itself.)

Action: The enhanced steam saving due to the impact affitetn CDM project activity needs to be
estimated and deducted from claimed emission reshsct
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B.7.2. Description of the monitoring plan:

Refer to Annex 4: Monitoring Plan for details. Togerational and management structure that thegiroje
operator will implement in order to monitor emigsiteductions and any leakage effects, generated by

the project activity is as follows:

I AN PAPER CORPORA IMITED
NAGAON PAPER MILL

Subject:- Organization Chart of Recovery Process

Sr. Manager (R)

r

Evaporator Plant Recovery Boiler Causticizing| Plant

r
Sr. 8.8./5.8 (R) I

fr fr
ASS(R) Sr. Foreman

r
Jr. Asst.
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person(s)/entity(ies):

>>

Date of completing the final draft of this baselineselection:21/07/2007

Name of person/entity determining the baselineExperts and consultants of CPM.

>>

c.2.1.2. Length of the first_crediting period

>>
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c.2.2.1. Starting date:
01/02/2008 or the date of registration with UNFC@@ijchever is later
C.2.2.2. Length:

10 years

SECTION D.: Environmental impacts:

>>
The project activity is located inside the premiséshe pulp and paper manufacturing plant of CHMere
has not been any significant impact on the neaesstlential area or on the environment. Insteadutin
steam optimization and related energy conservatignproject activity leads to reduced fossil foeibustion
and associated GHG emissions. Therefore, the prajetivity directly contributes to the global causk
mitigation of GHG emission. As per Ministry of Enehment and Forests Notification, New Delhi, thd' 13

June, 2002, an Environment Impact Assessment (Etddy need not be done for a project activity & th

investment is less than INR 100 crore for new pmbjand less than INR 50 crore for expansion /

modernization projett For the project activity at CPM, the total inveent is INR 15.12 crore. Therefore,
EIA was not required for this project activity. Awdingly, no separate Environment Management PidfiA

had been developed for the project activity.

Not applicable

10 SourceEIA Notification Amendement dated June 13, 2002
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SECTION E. Stakeholders comments:

>>

Identification of the Stakeholders

The stakeholders identified for the project arerrzder:

State Pollution Control Board

The State Pollution Control Board was intimatedwitibe details of the project activity and its likémpact

on the local and global environment.

Employees of the paper mill:

The project activity has excellent local environtaémmpacts and the workers of the paper mill biriedsm
improved environmental surroundings due to emissaatluctions at the boiler end through implementatbd

energy efficient technology.

Furthermore proper managerial & technical traimimgre imparted to managerial and operational sfaffs
proper and effective functioning of the system. Seheraining programmes helped them to improve their
professional skills regarding operations and maeee of the project activity and address propimdyrisk

issues associated with the project activity.

Local stakeholders:

Local people were intimated about the project @gtiand its associated environmental benefits. Loca
community derives direct benefit from the reducddGsand other associated air emissions achievedighro

the project activity.

Consultants/ Equipment Suppliers:

Project consultants and equipment suppliers toe leacouraged the project and provided full co-dpmrdor

its success.

Other Stakeholders:
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Project proponent will seek public comments befegistration of the project with the UNFCCC.

E.2 Summary of the comments received:

>>

Workers’ Union

The officers’ association appreciated the initiatiof CPM towards registration of the project withited
Nations Framework Convention on Climate Change (ONE) for obtaining revenues under ‘Clean
Development Mechanism’ (CDM) and commended HPCilieir effort in direct reductions of GHG (GO
emissions by reduced energy consumption thus twoitng to the overall cause of mitigation of global

warming and natural resource conservation.

Local Club

A local club observed that in a developing courlikg India where the energy consumption scenario is
dominated by the rapid growth of industrializatiand urbanization, fossil fuel is expected to camino
dominate India’s energy sector. However, being a-memewable resource, conservation of fossil fuel
wherever possible or changing its consumption pati® essential. The project to be implemented BMC
will positively contribute towards reduction in ugé finite natural resource coal. They appreciated

initiative of CPM as a positive step towards enarggservation and cleaner, greener environment.

E.3. Report on how due account was taken of any wanents received:

>>

The relevant comments and important clauses mesdionthe project documents like project descriptiere
considered in the preparation of CDM project designument. Further, the CDM-PDD will be posted ba t

UNFCCC or validator's web site for public viewingdacomments.

Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT__ACTIVITY

Organization: Cachar Paper Mill (CPM), Hindustapé&taCorporation Limited
Street/P.O.Box: 75 C, Park Street
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Building:
City: Kolkata
State/Region: West Bengal
Postfix/ZIP: 700016
Country: India
Telephone: +91 33 2229-6901/02/06/07
FAX: +91 33 2249-7335/4996/4932
E-Mail:
URL: www.hindpaper.com

Represented by:

Title: DGM (Engg.)
Salutation: Mr.

Last Name: Ghosh

Middle Name: K.

First Name: N.

Department:

Mobile: +91 98315 51355
Direct FAX:

Direct tel:

Personal E-Mail:

nkghosh@hindpaper.in

Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding for this project.
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Annex 3

BASELINE INFORMATION

For the estimation of emission reduction, the miyndata for the year from November 2003 to Octdk@d4

have been considered for the baseline scenario:-

Period LP steam consumption in the ,
evaporator plant (in MT) B [aresEes e (0 W
NOVEMBER 17402 95153.35
DECEMBER 17341 93413
JANUARY 16411 88856.25
FEBRUARY 14750 77991
MARCH 15926 83276
APRIL 14062 81246.25
MAY 15823 79617.75
JUNE 11585 64650.75
JULY 6123 36615.25
AUGUST 10929 60227.25
SEPTEMBER 11052 62301
OCTOBER 9023.77 52311
Annual figures for
. : 160427.771 875658.85
baseline scenario
HP STEAM MT Energy
Coal consumption in
MONTH Total HP Steam generation . HP steam
: : consumption o F
RECOVERY from all the boilers (in MT) in MT generation in
CF BOILER BOILER {oLi) the coal fired
boilers (in TJ)
Nov 2003-Oct
2004
NOVEMBER 118311.00 31713.00 150024.00 18374.00 346.11
DECEMBER 124266.00 29893.00 154159.00 18764.00 353.46
JANUARY 132742.00 30656.00 163398.00 18695.00 352.16
FEBRUARY 118749.00 27326.00 146075.00 17154.00 323.13
MARCH 125800.00 30107.00 155907.00 18687.00 352.01
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APRIL 108330.00 30019.00 138349.00 18178.00 342.42
MAY 105221.00 32241.00 137462.00 17361.00 327.03
JUNE 74949.00 28196.00 103145.00 14487.00 272.89
JULY 50687.00 15826.00 66513.00 8015.00 150.98
AUGUST 91603.00 25847.00 117450.00 13368.00 251.81
SEPTEMBER 85341.00 26532.00 111873.00 12032.00 226.65
OCTOBER 55467.00 21691.00 77158.00 8441.00 159.00
Annual Figures 1191466 330047 1521513 183556.00 3457.64

Nov 2003-Oct

2004

NOVEMBER 276.80 95153.35 0.0029
DECEMBER 283.42 93413 0.0030
JANUARY 284.90 88856.25 0.0032
FEBRUARY 256.80 77991 0.0033

MARCH 257.60 83276 0.0031

APRIL 256.37 81246.25 0.0032
MAY 258.14 79617.75 0.0032

JUNE 177.11 64650.75 0.0027
JULY 114.16 36615.25 0.0031
AUGUST 199.75 60227.25 0.0033
SEPTEMBER 202.00 62301 0.0032
OCTOBER 160.90 52311 0.0031
Annual Figures 2727.94 875658.85 0.0031

NOVEMBER

1305.50

DECEMBER

1541.00
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JANUARY 1375.00
FEBRUARY 1321.18
MARCH 1373.82
APRIL 1162.00
MAY 1184.00
JUNE 974.00
JULY 581.00
AUGUST 861.00
SEPTEMBER 877.00
OCTOBER 1111.00
Annual Figures 13666.50

Estimation of amount of MP steam available by reduieig pressure and temperature of HP through

throttling and subsequent injection of water into ade-superheating section

Mass balance across the PRDS system yields:

Aupp = Aipp T At waterd e Equation (1)
Enthalpy balance across the PRDS system yields:

Avpr tHupn = Aupp [TH i + A watern [TH ds waterp  «oreeree oo oo Equation (2)
Where,

Awep— Amount of MP steam available by letting down atedsuperheating of HP steam in the baseline
scenario (MT)

Appy— Amount of HP steam which is pressure reduceddargliperheated in the baseline scenario (MT)
Ads_watery— Amount of water which is injected into the PRBStem for letting down and de-superheating HP
steam in the baseline scenario (MT)

Hwey — Enthalpy of MP steam available by letting dowrd ate-superheating of HP steam in the baseline
scenario (MT)

Huey— Enthalpy of HP steam which is pressure reduceddarsuperheated in the baseline scenario (MT)
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Has_watery— Enthalpy of water which is injected into the PR&Stem for letting down and de-superheating HP

steam in the baseline scenario (MT)

Solution of the Equations (1) and (2), yields:

Hypp — H
Aves —__HPb O Wl e, Equation (3)

AHP,b H MP,b - H ds_water,b

Where,
Enthalpy of water injected at 20 kg/Epressure and 148 deg C into the PRDS system 2 6a/kg
Enthalpy of MP steam at 10.5 kg/tpressure and 220 deg C - 2873 kJ/kg

Enthalpy of HP steam generated from the coal fir@iters of CPM, at 60.0 kg/chpressure and 400 deg C —
3179.8 kJ/kg

Ay, _ 31798-6242
Ap, 28736242

Therefore 1.136
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Annex 4

MONITORING INFORMATION

The Monitoring and Verification (M&V) procedures fiee a project-specific standard against which the
project's performance.¢. GHG reductions) and conformance with all releveriteria will be monitored and
verified. It includes developing suitable data eotlon methods and data interpretation techniques f
monitoring and verification of GHG emissions witpesific focus on technical / efficiency / perforncan
parameters. It also allows scope for review, soyudind benchmarking of all these information agaiegorts

pertaining to M & V protocols.

The M&V Protocol provides a range of data measurgmestimation and collection options/techniques in
each case indicating preferred options consisteitih \yood practices to allow project managers and
operational staff, auditors, and verifiers to apjly most practical and cost-effective measuremmpptoaches
to the project. The aim is to enable this projeavena clear, credible, and accurate set of mongori
evaluation and verification procedures. The purposéhese procedures would be to direct and support
continuous monitoring of project performance/keyoject indicators to determine project outcomes,

greenhouse gas (GHG) emission reductions.

Monitoring:
CDM stands on the quantification of emission retucénd keeping the track of the emissions redutkd.project
activity would reduce the carbon dioxide whereagppropriate monitoring system would ensure thilicgon is
quantified and helps maintaining the required level
Also a monitoring system brings about the flawshia system if any are identified and opens up figodunities
for improvement.
The general monitoring principles are based on:

e Frequency

* Reliability

e Registration and Reporting
Frequency of Monitoring
Since the emission reduction units from the progativity would be determined by the steam consionpand
generation along with the fossil fuel (coal) congtion in the project affected areas, it becomesoitgmt for the
project activity to monitor the LP steam consumptiio the evaporator plant, MP steam consumpticthénejector

system of the evaporator plant and for soot-blovitnthe chemical recovery boiler, the HP steam ggtian from
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the chemical recovery boiler and the coal fireddysialong with the coal consumption in the latter,a real time
basis. An on-line metering system will be in plé@enonitor and record the relevant parameters.

Reliability

As the reliability of the monitoring system is gowed by the accuracy of the measurement systenthanguality
of the equipment to produce the result:

[ All measuring instruments will be calibrated byrthiparty/ government agency once in a year for emgu
reliability of the system.

[0 The Standard Testing Laboratory (under Centra#S@overnment) will verify the reliability of the ries

readings; thereby ensuring the monitored resuéahly reliable.

Registration and Reporting:

Registration of data would be in the plant log-b@okonthly reports would be prepared stating tHevemnt
parameters.

The parameters to be monitored for the projecviggtivill be archived in the plant’s internal redimg system

(plant log books).

The project proponent will also maintain a GHG perfance procedure on a regular basis. All the rocett

parameters will be recorded for crediting periodsgwo years.



