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Validation opinion

Request for revision of monitoring plan for projectactivity 0806 entitled “Demand side
energy efficiency programmes for specific technologs at ITC Bhadrachalam pulp and
paper making facility in India”

We refer to the procedure for revising monitoririgns adopted at EB 26 (Annex-34) which
allows for the project participants to revise thenitoring plans in order to improve accuracy
and/or completeness of information.

We herewith request a revision of the monitoringnplor project activity 0806 entitled “Demand
side energy efficiency programmes for specific tedbgies at ITC Bhadrachalam pulp and paper
manufacturing facility in India”.

The project activity involved the implementationdamaintaining of energy conservative
measures which lead to emission reduction due tuct®n in fossil fuel combusted for
generating captive electricity. The project comgsi29 energy conservation measures. A few of
the measures (such as replacement of pumps ard)ligte operated based on a fixed load and
hence energy consumed by these measures doed affegeed much by changes in the mill load.
However, some measures like the installation ofacapr banks, electronic governor, and
harmonic filters, operate under variable load cbods, i.e. the input (or the current drawn)
changes depending on the load on the line whesetinstallations have been incorporated.

The monitoring plan in the registered PDD assunmeetifbaseline energy consumption for each
of these measures (including capacitor banks,relgctgovernor, and harmonic filters). The fixed
baseline energy consumption was the average d3Qh#ays measured value prior to the project
implementation. While the fixed baseline concepbgical for measures which operate on fixed
load (and do not get affected by the mill loadsg $ame does not hold good for measures which
operate under variable load conditions (which ddpmmthe mill load). The fixing of the baseline
values was done at a period when the mill load Weisig stabilized and hence cannot be
construed to be the representative baseline Iddelsce, in order to improve the accuracy of the
baseline data, the revised monitoring plan adoptiyrmamic baseline for the installation of
capacitor banks, and harmonic filters, and a redvisemula for electronic governor,

The dynamic baseline was desired for capacitor ©ankSFT (secondary fiber treatment),
NFL(new fiber line) and harmonic filter of PM2 (p@apmachine 2). The SFT plant produces
secondary fiber from waste paper whereas the NRhtgbroduces bleached virgin pulp from
wood. Both the plants produces single product astmutput. Thus, during operation of the plant,
load remains constant over the period of timehagptants are continuous process plant. The PM2
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unit produces only writing and printing paper fremmgin wood fiber. The machine is operated on
continuous basis to meet the market requirements.

Three days of continuous operation (which cong#Ut0% of the monthly operating hours) were
considered as sample to arrive as the baselinerpoymsumption by switching off the capacitor

banks at SFT, NFL and harmonic filter of PM2, sintcés normal in the process industry to

consider 72 hours (3 days relates to 10% of a masgtthe stabilization period. Since the plant
operates at a constant and steady load, it is Ddpuson that the baseline figure thus obtained is
correct and reasonable.

As per the proposed monitoring plan, the followrguations are proposed to be used for the
capacitor banks, harmonic filters and the electrgaverner.

For the measures that involves installation of powecorrection equipments operated at variable
connected load

EB-y =i (Pbase,i‘ I:)project,i) * O'hrsactual (4)

Where: -

Prase,i = power used byhe devices/ equipment of the group of “i” devicesofitted (pumps, fans, et@t
the baseline)(kW) and calculated g&nergypasd O-hrscoresponding,d (4a)

Energy.se -Total electricity consumed during the three conseewlays of continuous operation in a month
without the harmonic filter/ capacitor bank (in tahied off mode) (kWh).

O-hrsorespondings Corresponding operating hours for the 3 conseeutiays of continuous operation for
baseline establishment

O-hrswal “Actual operating hours in the given month.

Pproject = (Energyproject /O'hrscorresponding) (4,b)

Where:

Poroiect = Energy consumed at project (Engrgy, kWh) and is the monthly recording of the metered
energy consumed by the equipment with harmonierfiltapacitor bank (less 3 days of the month for
baseline energy measurement) and recording thespmmding operating hours of the equipment during
the month (kW).

O-hrsoresponding= Corresponding operating hours for the month [8ssonsecutive days of baseline
monitoring

Only for Electronic Governor

Pbase= I:)project * (Fbase/ Fproject)3 (410)
Where

Poase= POwer generated at baseline (kwh)

Porojecs = (KWh) is the recorded monthly generation by Tiwith electronic governor at a frequency of
Foroiect (HZ) (recorded monthly average).

Foase= (Hz) is recorded before installation of electocogovernor based on monitoring for a period of thon
(49.89). Note - Power is proportional to cube efjirency.
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It is DNVs opinion that the above calculations aoenplete to calculate the emission reduction
during the crediting period.

The details of the proposed revision are also ptesleas annex 1 of this request.

(a) the proposed revision of the monitoring plan ensutbat the level of accuracy or
completeness in the monitoring and verificationgass is not reduced as a result of the
revisions

The following parameter (with the IDs) will be meormed to ensure the completeness of the monitoring.

ID number Data type Data Data Measured | Recording Comment
variable unit (m), frequency
calculated
(c) or
estimated
(e)
For the measures that involves installation of posegrection equipments operated at variable cdeddoad
Energ)Sase Power Actual energy| kWh M, C Measured for | Equipment ‘i’ —
consumed by any 3 Capacitor bank,
the load consecutive harmonic filter.
connected to daysin a
the common month
line without
equipment i’
(in switched
off mode) for
any 3
consecutive
days of
continuous
operation in a
month
O- Time Corresponding| hours M Measured for | Equipment ‘i’ —
hr ] operating any 3 Capacitor bank,
Sorresponding,3 hours for the 3 consecutive harmonic filter.
consecutive daysin a
days for month
baseline corresponding
monitoring to
when the measurement
equipment i’ of
IS not Energ%ase
connected to
the load
Foase Frequency Frequency at | Hz M Once for a Only for electronic
which the TG2 month before | governor.
was being installation of | Fixed at 49.89Hz
operated in the electronic
absence of the governor
electronic
governor
Energ)Sroject Power Actual energy| kWh M Monthly (less 3| Equipment ‘i’ —
consumed by days) Capacitor bank,
the load then electronic (for
connected to extrapolated governor all days in
the common for the total month) harmonic
line with hours of filter.
equipment ‘i’ operation in
month
Fproject Frequency Frequency at | Hz M Monthly Only for electronic
which the TG2 average governor
is operated
inline with the
electronic
governor
O-hrsictual Operating Operating/ hrs M, C Monthly
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ID number

Data type

Data
variable

Data
unit

Measured
(m),
calculated
(c) or
estimated

(€)

Recording
frequency

Comment

hours

running hours
of the
equipments
based on
operating
hours of the
parent
machine such
as Capacitor
banks
connected to
NFL & SFT
fibre lines,
harmonic filter
connected to
paper machine
and electronic
governor
connected to
the generator)

O-
hrs:orresponding,

Time

Corresponding
operating
hours for the
month when
the equipment
‘I" is switched
on

hours

Measured for
daysin a
month
corresponding
to
measurement
of

Energyroject

Equipment ‘i’ —
Capacitor bank,
harmonic filter.

Others

Egrid &

Einhouse

Electricity
quantity

Electricity
imported from
the grid and
generated in-
house

GWh

Annual

Based on actual
electricity bills paid
and internal
management reports

PN

Plant Name/
Installed
Capacity and
commissioning
dates

Plant
identification
with installed
capacity and
commissioning
dates of the
power plants at
the grid

Text

Once during
PDD

Data has been
collected from
regional load despatch
centre for the year
2004-2005 either
through hard copy
publication or from the
website.

Y« GENK,y

Electricity
quantity

Total
electricity
generation by
the grid

GWH

Once during
PDD

-do-

NHRk

Heat rate of
the power
plant

Net heat rate
of the plants
identified at
the grid

Kcal/lkWh

Once during
PDD

-do-

COEFi

Emission co-
efficient

CO, emission
co-efficient of
each fuel (i)
type

tCO,/TJ

Once during
PDD

-do-

EFy

Emission
factor

CO, emission
factor of
current
generation mix
of the grid

tCO,/

Once during
PDD

Project has calculated
emission factor of the
grid according to the
given formulae
described in Section g
in transparent manner

FF,

Mass/Weight

Annual

MT

Monthly

The coal procured

Page 4



DET NORSKEVERITAS

ID number Data type Data Data Measured | Recording Comment
variable unit (m), frequency
calculated
(c) or
estimated
(e)
quantity of will be measured
coal utilized after procurement at
by the project time of storage, plus

during feed charge
for boiler input.

NCVeE; Energy Average Kcallkg | Estimated| Monthly The NCV will be
gross determined based
calorific the following
value of coal formula —

NCV = GCV —

10.2*Moisture %

It is DNVs opinion that the monitoring of the aboweentioned parameters are adequate to
calculate the emission reduction during the crediperiod from the capacitor banks, harmonic
filters and the electronic governer.

As seen from the analysis of the estimated emiggidactions (given below), as per the registered
PDD, emission reduction calculated as per the madng plan of the registered PDD for the first
monitoring period (01/01/2006 to 31/12/2006) and #mission reductions calculated as per the
proposed revision of the monitoring plan (with dyna baseline for some components), the last
option results in lesser emission reductions amdmservative.

For the period 1/1/06 to 31/12/06 CERs Deviati@mfrex-ante
estimation at registered
PDD

Ex-ante estimation in the registered PDD 21505 0

Actual CERs as per monitoring planin | 23136 +1631

PDD for the period

Actual CERs as per proposed monitoring 20833 -672
plan in Deviation

(b) the proposed revision of the monitoring plannisaccordance with the approved monitoring
methodology applicable to the project activity

The proposed revision of the monitoring plan is@cordance with the approved monitoring
methodology of AMS 11.D version 8, which statesttha

“In the case of replacement, modification or rettoheasures, the baseline consists of the energy
baseline of the existing facility or sub-systent thaieplaced, modified or retrofitted.”

And monitoring for replacement, modification anttoéit measures as:
“(a) Documenting the specifications of the equiptrreplaced,;

(b) Metering the energy use of the industrial onimgy and mineral production facility, processes
or the equipment affected by the project activity;
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(c) Calculating the energy savings using the meterergy obtained from subparagraph (b)”

Thus, the approved monitoring methodology is openath dynamic as well as fixed baseline
(c) the findings of previous verification reporifsany, have been taken into account

DNV’s verification activities for the project in @stion reveal that fixing the baseline for
measures involving capacitor banks, electronic guws and harmonic filters is technically not
correct and the actual measuring without the systerfine constitutes a more accurate and
conservative approach.

Validation Opinion.

Hence it is DNVs opinion that the revised monitgriplan as proposed is accurate and
conservative and that the parameters proposed tmdretored are adequate to estimate the
emission reduction during the rest of the credifpegiod. DNV hence request the acceptance of
the proposed revision to the monitoring plan of thgistered project activity 0806 entitled
“Demand side energy efficiency programmes for dpetg@chnologies at ITC Bhadrachalam pulp
and paper making facility in India”

Yours faithfully
for DET NORSKEVERITAS CERTIFICATION AS

/‘z///%ae/ (the- -

Michael Lehmann
TechnicalDirector
International Climate Change Services
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Annex 1

Measures Monitoring Plan as per registered PDD d¢z@eg Monitoring Plan

Installation | For baseline — For baseline —

of capacitor

banks at SET Poase= Power consumed at baseline (kW) | Pyase= Power consumed at baseline (kW)
A&B Pbase Energ)fase/ Ohr%ase Pbase Energ)fase/ Ohr%ase

Installation

of capacitor

Total energy consumed by load for a per

of month once before the installation of thdays of a month without the capacitor bank

Ofibtal energy consumption on three consecu

tive
(in

lk\)l?:nl_ks at capacitor bank and dividing by the operat|ngwitched off mode) from the installed energy
hours of the corresponding month. meter and then extrapolating the same |for
equivalent number of days as in the project in
that particular month (kWh).
For Project — For Project —
Poroject = Energy consumed at project (kWh)| Ppoject = Energy consumed at project (kWh)
Monthly recording of the metered energMonthly recording of the metered energy
consumed by the equipment with onlineonsumed by the equipment with online
capacitor bank and recording theapacitor bank (less 3 days of the month) and
corresponding operating hours of theecording the corresponding operating hours of
equipment during the month. the equipment during the month.
Installation | For baseline — For baseline —
of harmonic
filters at | Poase= Power consumed at baseline (kW) | Ppase= Power consumed at baseline (kW)
PM2 Pbase= Energ}fase/ Ohrsbase Pbase= Energ}fase/ Ohrsbase
Total energy consumed by load for a perjotbtal energy consumption on three consecutive
of month once before the installation of thdays of a month by the drives of PM2 without
capacitor bank and dividing by the operatjntpe harmonic filter (in switched off mode) from
hours of the corresponding month the installed energy meter and then
extrapolating the same for equivalent numper
of days as in the project in that particular
month (kWh).
For Project — For Project —
Poroject = Energy consumed at project (kWh)| Ppoject = Energy consumed at project (kwWh)
Monthly recording of the metered energMonthly recording of the metered energy
consumed by the equipment with onlineonsumed by the equipment with online
capacitor bank and recording theapacitor bank (less 3 days of the month) and
corresponding operating hours of theecording the corresponding operating hours of
equipment during the month. the equipment during the month.
Installation | For baseline — For baseline —
of electronic
governor for| Pease= POwer consumed at baseline (kW) | Poase= Power generated at baseline (kW)
7'5.MW TG Poase= EN€rgyase/ Ohrgase Power is proportional to cube of speed
unit to (frequency)
reduce_ Total energy consumed by load for a perjod
bandwidth of| of month once before the installation of $hByase= PorojectX { Foase/ Foroject} >
frequency Electronic governor and dividing by the
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variation. operating hours of the corresponding timon , _
Porojecs IS the recorded monthly generation

of Forject (recorded monthly average)p.k is

governor based on monitoring for a period
For Project — month.

Poroiect = Energy consumed at project (kWh)| For Project —

Monthly recording of the metered energ®.qe.c= Energy consumed at project (kwWh)
consumed by the equipment with online

equipment during the month.

Why is a revision of the monitoring plan necessary

Capacitor banks are used to eliminate the voltage drop in theesystaused by inductive reactive
loads. Thus they work based on the connected Idachwaries according to the mills operational
requirements and accordingly the reduced voltage @nd thereby improves efficiency at the
consumption line. Therefore, electricity consumadtie connected load/ process equipments
(connected to the line to which the capacitor 0 alonnected) without a capacitor bank is likely
to consume more due to additional reactive loadhensupply line (baseline) than compared to
consumption with capacitor bank with same loadgpat{project). Hence, a dynamic baseline is
required to be determined which allows for changethe load pattern which in turn depends on
the operation of the mill.

The installecharmonic filter filters the 8' and 7' harmonics that is predominant due to usage of
VSD (Variable speed drives) and thereby reduceddsses at the supply line. The quantity of
harmonic depends on the connected load. Theredteetricity consumed by the connected load/
process equipment (connected to the line to whieHitter is also connected) without the filter is
likely to consume more due to additional reactovad on the supply line (baseline) than compared
to consumption with filter with same load pattepnoject). Hence, a dynamic baseline is required
to be determined which allows for changes in loatigon which in turn depends on the operation
of the mill.

Purpose of thelectronic governoris to operate the generator in narrow bandwidtfrezfuency
and optimize the generation frequency which in wepends on the consumption pattern of the
connected load. Thus the amount of bandwidth cbore@nd reduction in generation frequency
depends on the variability in bands of operationtra connected load. Therefore, electricity
drawn by the connected load/ process equipmeningmed to the line to which the electronic
governor is also connected) without the electrayogernor is likely to consume more due to
higher frequency of generation (baseline) than ameghto consumption with electronic governor
with same load pattern (project). Hence, a dyndmageline is required to be determined which
allows for changes in load pattern which in turpeted on the operation of the mill.

recorded before installation of electron

Electronic governor and recording thdonthly recording of the metered energy
corresponding  operating hours of thgonsumed by the equipment with onlipe
equipment during the month. Electronic governor and recording the

corresponding operating hours of the

by

the TG with electronic governor at a frequency

c
of
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Annex 2
Revised Monitoring Plan (section D and E of thased PDD)



