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SECTION A. General project activity and monitoring infor mation
A.1 Titleof theproject activity:

Slag usage and switch from wet to dry process gc¥ment, Ukraine.
Sectoral scope 4: Manufacturing industries

A.2.  Jl registration number:

The project is registered with the number of JI0188
ITL ID of the Project is UA2000027

A.3.  Short description of the project activity:

Cement production is an energy intensive proceatsdbnerates significant volume of greenhouse gas
emissions, in particular, GOThere are three main sources of @&missions in the cement production
process: the first source is fossil fuel combustittre second source is chemical decomposition of
limestone into calcium oxide and carbon dioxides third source, being smaller as to compare wih th
first two, is the grid emissions due to electrioitynsumption of plant motor drives (e.g. kiln raag
pumping, fans) and other power consumers.

Before the project start, slag has not been addedhe raw meal for the kilns.

The project aims to significantly decrease emissifom the first two sources (from fossil fuel
combustion and calcination) at Yugcement factoiye Pproject foresees introduction of alternative raw
materials, namely blast furnace slag (BFS), ascarbenized raw material in the raw meal suppliethéo
kilns. Addition of slag reduces emissions due ttzination and emissions due to fuel consumption.
According to the plan, BFS will be added from 1ulkamy 2009.

It is foreseen that slag addition process willloplemented in two steps. Under the first step aBéubf
unground BFS will be added. The second step wilb¥o when all technical issues related to slag
adoption are solved. It provides for introductiohstag milling facility and gradual increase of gla
proportion to about 15%.

A.4. Monitoring period:

* Monitoring period starting date: 01.01.2009 at 00:0
« Monitoring period closing date: 31.03.2011 at 24:00

A.5. Methodology applied to the project activity (incl. version number):

JI specific approach regarding baseline setting mnditoring has been developed in accordance with
Appendix B of the JI Guidelines and with the JISGidance. This specific approach is based on selecte
elements of the ACM00f%nd JI Guidance on Criteria for Baseline Setting Blonitoring, Version 02

! Both days included
2 http://cdm.unfccc.int/EB/036/eb36_repanl5.pdf
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A.5.1. Basdline methodology:

The “Guidance on criteria for baseline setting andnitoring, Version 02", issued by the Joint
Implementation Supervisory Committee (JISC) allousing approved methodologies of the Clear
Development Mechanism (CDRK)The project design document (PDD), determinedabyaccredited
independent entity (AIE), uses a Jl project specifiproach to establish the baseline scenario.

Baseline scenario provides for producing of clinkéthout addition alternative raw material. Baselin
emission sources are:

e GHG emissions from fuel combustion — emissions froombustion of fuel in the Kkiln,
combustion of fuel for coal drying;

» GHG emissions from calcination process — limestGa€Q at high temperature decomposes
into calcium oxide CaO used for clinker and carbdioxide CQ which emits into the
atmosphere;

» Power is used for operation of kilns and devicesntaming clinker production process thus
causing indirect GHG emissions from grid electyicibnsumption.

A.5.2. Monitoring methodology:

A JI specific monitoring approach was developedttids project in line with the JI Guidance on Qiicie
for Baseline Setting and Monitoring, Version 02eTsulting Monitoring Plan was determined as pfrt
the determination process.

Monitoring activities include personnel trainingeasurement activities, checking of all meters used
within project frames, monitoring of environmenitapact and calculation of GHG emission reduction.

The parameters involved in the Project frames ameitored in a following manner:

* The amount of clinker produced is determined takimg account load of kilns and properties of
raw meal supplied into them;

* Fuel consumption for clinker production (kiln retieg, slag and coal drying) is being metered
by gas meters and coal weight feeders;

» Electricity consumption is monitored by a group péwer meters located in the central
distributing substation of the plant and transfergnéubstation #11;

* Weight feeder of slag and flow meters of slurryrgaout measurement of raw material
consumption for raw meal;

* The plant laboratory is responsible for issuingorégpon content of CaO and MgO in clinker, raw
materials and slag.

A.6. Statusof implementation including timetable for major project parts:

The Letters of Approval for the Project were obegifrom parties involved:

The LoA from National Environmental Investment Aggrof Ukraine #1399/23/7 from 16 September
2010

The LoA from Federal Environment Agency; German &Sitin Trading Authority from 22 July 2010
The LoA from Ministry of Economic Affairs, Netherds #2009J114 from 7 January 2010

The mentioned documents can be found at:

3 http://ji.unfcce.int/Ref/Documents/Baseline settingd monitoring.pdf

4 http:/fji.unfcce.int/Ref/Documents/Baseline _settingd monitoring.pdf
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http://ji.unfccc.int/Jl_Projects/DB/PZ7ENGT0G2M88NWWUCPU4B5J1NUBA/Determination/Bureau
%20Veritas%20Certification1285667148.21/viewDet@ationReport.html

The project implementation started on tfeof.January 2009. The actual achieved share ofasldiion
in the raw meal is presented in a table below:

Y ear Slag addition percentage
achieved, %

2009 0,74

2010 0,1

2011 0,52

Table 1: Status of project implementation during 2009 -2011

Please refer to the explanations on the actuakptage of slag addition achieved provided in theti&e
A.7. of this report.

A.7. Intended deviationsor revisionsto theregistered PDD:

The JI project was made publicly available on tiMFGCC website. The full text of PDD could be found
at
http://ji.unfccc.int/Jl_Projects/DB/PZ7ENGT0G2M88MWUCPU4B5J1NUBA/Determination/Bureau
%20Veritas%20Certification1285667148.21/viewDetemtionReport.html

Monitored amount of emission reduction differs frima one expected in PDD for the respective period
stated in A.4. as shown in a table 2 below:

Y ear 2009 2010 2011°
ERs in MR0OO1 in tons of CCequiv. 15316 786 2020
ERs in determined PDD in tons of €€quiv. 12778 17953 67324

Table 2: Monitored and estimated amounts of ERU for 2010 year

In order to master slag addition technology spesialy feeding facility has been installed and
commissioned. As one may know, slag addition cause®ase of saturation coefficient in the kiln
making clinker production more complicated. Thugem@iproject start in 2009 the facility has been
working in a test mode varying volume of slag additfor adjusting the technology of clinker
production. In 2010 there were difficulties witraglprocurement therefore share of slag addition was
0,1%.

For 2011, owner of the plant, Dyckerhoff AG hasnpled that Yugcement plant must achieve 2% slag
addition level by the end of the year. In futuresiforeseen to install slag grinding facility thvatl allow
increasing of slag addition up to 15%, but thisvétgtis postponed due to the lack of financing sza by
financial crisis in Ukraine.

Thereby during the Project implementation the $lag been added in lesser volume than that of femese
in PDD, which, in its turn, caused lesser amounewiission reductions achieved in the monitoring
period.

® From 01.01.2011 to 31.03.2011
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There are no other deviations to the determined.PDD

A.8. Intended deviationsor revisionsto theregistered monitoring plan

Slag addition has very minor effect on electrioitgnsumption for kiln operation and raw material
preparation and handling. According to the seleetggroach, it is assumed that substituting some raw
materials with slag will result in emission redoacis due to lesser amount of required raw mateaiads
consequently, lower electricity consumption. Baseklectricity consumption for kiln operation aravr
material preparation has been fixed ex-ante innto@itoring plan contained in the registered PDD.
However, in practice this parameter is influencetanly by the project activity but also by a numbgé
different factors: conditions at the raw materedsavation site, production level etc. Therefarean be
hard to isolate project activity impact on this graeter from other influences. In order to provitkac
calculation of greenhouse gas emissions and decnaacertainty level it was decided to use actual
monitoring data for baseline electricity consumptior kiln operation and raw material preparatibhus
BEg. = PE,. making emission reduction due to electricity congtiom for kiln operation and raw
material preparation equal to 0. Proposed apprisatherefore, conservative.

Proposed monitoring plan: Previous monitoring plan:
Varia | Unit Method of monitoring Varia | Uni Method of monitoring
ble S ble ts
BE. , 1CG; BEg ,|tC
Calculated by formula: O, | Calculated by formula:
BEy, = EFy, xEL, xCLNK , BEg , = EF4, X ELgg XCLNK |
Where: Where:

BEg.,, - Baseline emission due to
electricity consumption for

preparation of raw meal and kilns eIr(thzrieralL%/ozogfsruaTvpr?”n%r;Ifzrnd kilns
electricity consumption in year y prep

(tCOY): electricity consumption in year y
' EF4,- CO2 emission factor for
electricity consumed from the
grid by the project activity;
ElLgg - Specific electricity
consumption of equipment for
raw meal preparation and wet
kilns operation in the Baseline
scenario (fixed ex-ante);
CLNK, - Volume of annual clinkef
production in yeay

BEg.,, - Baseline emission due tp

EFg4,- CO2 emission factor for
electricity consumed from the grig
by the project activity;

EL, - Specific electricity
consumption of equipment for raw
meal preparation and wet kilns
operation in yeay,

CLNK, - Volume of annual clinker
production in yeay

Table 3: Deviations to the previous monitoring plan

There are no other deviations to the determinedtoramg plan (MP).
A.10. Person(s) responsiblefor the preparation and submission of the monitoring report:

Public Joint Stock Company “Yugcement”.
» Julia Golovchuk, Chief ecologist.
Global Carbon Ukraine
e Denis Prusakov, Senior Jl consultant;
e lurii Petruk, Junior JI consultant.
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SECTION B. Key monitoring activities
The emission sources of greenhouse gases in telrigaand in the project are:
» Emissions due to fuel combustion (combustion for Reating and combustion for slag and coal drying)
» Emissions from calcination of raw materials at higimperatures in the kilns;

* Indirect emissions due to consumption of electrifiom the grid.

The following parameters are monitored in ordezalzulate greenhouse gas emission reductions:

1. Kiln fuel consumption

Cement plant has 2 rotary kilns. Each kiln has ciypaf 72 t clinker/hour and can operate up to 8ags per year. Originally only natural gas (NG)
was used as fuel for rotary kilns but due to teoglef constant price increase, rotary kilns havenlb®witched to coal as main fuel. Since then nhtura
gas has been used for initial reheating and ignitifccoal in the furnaces and as backup fuel fimskiConsumption of natural gas of both kilns is
constantly monitored by a gas metering facilityei®ens PLC s7-416” which obtains and analyzes daa fressure, flow and temperature sensors
located within gas supply system of the kilns.

Coal consumption for kiln heating is constantly swead by 2 weight feeders Schenck MULTICOR K50 teddetween coal dust silo and each kiln

2. Fud consumption for pre-drying of coal and alternative raw materials

Alternative raw materials (ARM) are added into kila in dry state separately from the slurry. Thaying is being conducted in a drying drum whic
is reheated by NG. Electronic device OE-DM I1Z meteatural gas consumption of the drum in normalizétly use of processing values that are bding
obtained from pressure diaphragm, temperature ctanand pressure converter installed on the gaglgpipe.

Coal supplied to the plant has high content of tnogs prior to be used it has to be dried and mhittedust. Coal drying is being carried out in athe
generator using NG as fuel. Turbine type meter #efa-76161 meters amount of natural gas consuryebiebheat generator.

—

3. Net calorific values of fuelsused

The fuels used for clinker production are natueed gnd coal. The net calorific value (NCV) of natwas is monitored using fuel certificates issigd
Kharkivtransgas monthly.
The NCV of coal is monitored by use of reportspdaal accredited SGS laboratory that performs etedranalysis of coal per each shipment.

4. Electricity consumption

Electricity consumption for kiln operation and ravaterial preparation and handling is measured &gtbup of electrical meters. Meters of electricity
consumed for kiln operation and coal drying areated in the central distributing substation (CDShe plant. Meters involved in monitoring of
electricity consumed for raw meal preparation aaddting are located in Transforming substation @13#11).
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5. CaO and MgO content in the clinker produced

Plant laboratory is responsible for constant mainitpof CaO and MgO content in clinker produced araderials used for clinker manufacturing. The
chemical analysis of clinker on MgO and CaO conigobnducted once per twenty four hours.

\1°4

6. Non-carbonated CaO and MgO content in raw meal

Monitoring of non-carbonated content of CaO and Mg@he raw meal is calculated by use of next data:

. Quantity of slurry supplied to the kilns. CaO daidO content in the slurry, quantity of dry matérrathe slurry.

. Quantity of dry ARM supplied to the kilns. CaOdagO content in the slag.

The chemical analysis on MgO and CaO content irsliney is conducted once per twelve hours. Thenita analysis on MgO and CaO content in
slag is conducted for each shipment.

7. Quantity of raw meal (RM) consumed by thekilns

The monitoring is based on constant measuremearhofint of slurry and BFS consumed by each rotany kitakes into account composition,
moisture content of slurry in order to define antoofrdry material in the raw meal. These properntieslurry are tested every 12 hours by the
laboratory of Yugcement.

Amount of slurry supplied to the kilns is metergdflow meters Yokogawa AXF150 installed before ekith. Quantity of slag added to the slurry is
measured by one weight feeder Schenck Multidos MIEDIsupplying slag to both kilns.

8. Quantity of clinker produced by thekilns

Clinker production is calculated based on congtatering of raw meal volume, chemical compositibRM (moisture and chemical composition
monitored by plant laboratory) and operational twhé¢he kilns.

Table 4: General information on data monitoring

B.1. Monitoring equipment:

The monitoring equipment can be divided into foroups: gas flow meters, power meters, weight metedsslurry flow meters.
Gasflow meters

Natural gas consumption of the kilns:

Microprocessor device “Siemens PLC s7-416” conbtanfitains and analyzes data from pressure, flosvtamperature sensors located within gas supply

system of the kilns.

The orifice pressure drop method is used for méagkiln fuel consumption (natural gas): orificeistalled together with the pressure sensor;usea
increase of the gas flow rate in the narrow arebdmtrease of absolute pressure there; thus gassfimetered by measuring the difference of pressur
the device and in a pipe area after it. Pressuldemperature sensors measure corresponding gararoéthe gas. In order to obtain normalized eslof
natural gas consumption, flow, temperature andspres are used for calculations.



JI MONITORING REPORT

Slag usage and switch from wet to dry process ac¥ment, Ukraine page 8

Natural gas consumption of the heat generatordal drying:
The meter Actaris D-76161 with a turbine mechaniseasures consumption of natural gas for coal drytagrinciple of operation is: turbine wheel tist
located in the gas channel propels under gas tigwise of reducer and a magnetic clutch the r@atiotion is being transferred to the counting mewra.

Natural gas consumption of the slag drying drum:

Natural gas consumption is monitored by calculategprding device OE-DM IZ which obtains valuesnfrdlow meter, pressure meter and temperature
sensor and displays normalized consumption. It this case gas flow is calculatedige of monitoring and processing of differenissure in the pipeline.

Three gas meters are used for measurement of arnbwatural gas consumed for clinker productiorstaswn in Figure 1 below. One of them monitors
natural gas consumption of kilns, one — NG consiongbr coal drying and the other one measures bidamption for slag drying.

;s - - - -""=-"--"-"--""-""""""-""-""-""""""-""-"""=""=-"-"-"=-"—"=-—"="—"="—"=-"—"=-—"=-——-= ~N
Project boundaries

Rotary kiln #2 | [ Slag drying drum |@— GM3 |
Rotary kiln #1 | | Heat generator GM?2

[

I

I

I

I

| GM1
LN

—p| Gas substation | \at“ra'gas I

—_— e —— — — ——

Natural gas pipeline

Gas meters

(- T ) Boundaries of the Project

Other consumers

| Rotary kiln #1 | Consumers of natural gas

Figure 1. Gas supply and metering diagram

Data on natural gas consumption are collected dailg transferred to automatic control system (A@Bgre processed and transferred to financial
department of the plant.
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Coal weight meters
The weight of coal combusted in the kilns is meaduy 2 weight feeders Schenck MULTICOR K50 thatiastalled at the line of coal dosing and supply
of each kiln.

Power meters

Power meters measure electricity consumed forat@afing activities:
* Rotary kiln operation;
» Preparation and transfer of slurry;
* Preparation and transfer of slag;
» Preparation and conveying of coal;
e Operations of compressors and pumps involved itketi production.

Measurement of electricity within project boundang carried out by 27 electricity meters. 18 @nthare located in the central distributing subsiatf the
plant and 9 are situated in transforming substatiidh

Daily report is issued based on data collected floenelectricity meters. The data are transfercefinancial department where processed using sodtwa
“1C-Electricity” and stored.

Slurry flow meters
Two flow meters “Yokogava” measure amount of sldag into the kilns. The devices are located astiEply line of the kilns.

Slag weight meters
The weight of slag supplied into the kilns is meadby weight feeder Schenck Multidos MTD1020 ikanstalled before the supply line of kilns.
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B.1.2. Tableproviding information on the equipment used (incl. manufacturer, type, serial number, date of installation, date of

last calibration)

Gas meters
Equipment Variable | Unit Producer/type Serial number Installation Last Next Accuracy Comments
date calibration | calibration
Gas meter #1 normal | Siemens PLC | 6ES7416-3ER051 07/2010 n/a n/a +0.91%| Rotary kiln fuel
(GM1) FCy ized m¥ s7-416 0ABO consumption
Gas meter #2 | FCiea ge| NOrmal Actaris D- 05/2010 n/a n/a n/a NG consumption
(GM3) ny | ized n? 76161 3138611001/c heat generator
Gas meter #3 normal 03/2010 03/2011 03/2012 +3 % NG consumptic
(GM3) FGaoy | jzed ni | OF22DM 12 0550 slag drying drum
Table 4: Gas flow meters
Coal weight feeders
Equipment Variable | Unit Producer/type Serial number Installation Calibration frequency Accuracy Comments
date
Coal weight Schenck V040091A01 05/2010 + 0,5 %| Coal supply of the
feeder #1 (WF1) MULTICOR kiln #1
FC, ‘ K50 On manufacture
Coal weight oaly Schenck V040092A01 05/2010 necessity +0,5% | Coal supply of the
feeder #2 (WF2) MULTICOR kiln #2
K50

Table 5: Coal weight feeders

n
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Power meters
L ocation/ M anufact
Equipment meter urer/ Serial Unit Installatio Accurac Last Next Comments
quip abbreviat number n date Y| calibration | calibration
. type
ion
Power consumption for coal drying
085149080279
Electricity meter #1 CDS, CECE680 7405 kwh n/a +1% n/a n/a
EM1 5B
Electricity meter #2 DS, CECE680 9561821 kWh n/a +1% n/a n/a
EM2 5B
085149080279
- CDS, CECEG680 o
Electricity meter #3 EM3 5B 7195 kwh n/a +1% n/a n/a
Electricity meter #4 CDS, CECE680 95261813 | kWh n/a +2% n/a n/a
EM4 5B
Power consumption for raw meal preparation
- TS#11,
Electricity meter #5 EMS CE6811 1101815 | kWh n/a +1% n/a n/a
Electricity meter #6 Tgﬁlﬁl’ CEG6805 42063759 kWh n/a +1% n/a n/a
- TS#11,
Electricity meter #7 EM7 CE6811 1101835 | kWh n/a +1% n/a n/a
- TS#11, CA3U-
Electricity meter #8 EMS 1670M 036179 kwh n/a +2% n/a n/a




JI MONITORING REPORT

Slag usage and switch from wet to dry process gc¥ment, Ukraine page 12
- TS#11, CA3U-
Electricity meter #9 EMO 1670M 036398 kWh n/a +2% n/a n/a
Electricity meter #10 TESNf ié CE681l 1100997 kwh n/a +1% n/a n/a
TS#11 CECEG680
Electricity meter #11 EM 11’ 5B 139101 kwh n/a +1% n/a n/a
Electricity meter #12 TESJ g CE6805 42063935 kWh n/a +1% n/a n/a
Electricity meter #13 TESNf E CEe81l 1101889 kwh n/a +1% n/a n/a
Kiln power consumption
- CDS, CA3U-
Electricity meter #14 EM14 1670M 067590 kwh n/a +2% n/a n/a
- CDS, CA3U-
Electricity meter #15 EM15 1670M 985999 kWh n/a +2% n/a n/a
- CDS, CA3U-
Electricity meter #16 EM16 1670M 653903 kwh n/a +2% n/a n/a
- CDS, CA3U-
Electricity meter #17 EM17 1670M 887602 kWh n/a +2% n/a n/a
- CDS, CA3U-
Electricity meter #18 EM18 1670M 946051 kwh n/a +2% n/a n/a
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Electricity meter #19 é:'\? fg (I:G'??)llﬂ/l 881423 kWh n/a +2% n/a n/a
Electricity meter #20 é:'\? go (I:G'??)llﬂ/l 890941 kWh n/a +2% n/a n/a
Electricity meter #21 é:'\? gl ?GA7:(3)LI</I 891248 kwh n/a +2% n/a n/a
Electricity meter #22 EMD §2 (I:Géi)llf/l 176118 kWh n/a +2% n/a n/a
Electricity meter #23 é:'\? 53 (I:G'??)llﬂ/l 259271 kWh n/a +2% n/a n/a
Electricity meter #24 é:'\? 54 (I:G'??)llﬂ/l 322890 kWh n/a +2% n/a n/a
Electricity meter #25 |§|\/|D §5 %A%L'\JA 618297 kwh n/a +2% n/a n/a
Electricity meter #26 é:'\? 56 (I:G'??)llﬂ/l 132743 kWh n/a +2% n/a n/a
Electricity meter #27 |§|\/|D ; %A%L'\JA 074823 kwh n/a +2% n/a n/a

Table 6;: Power meters



JI MONITORING REPORT

Slag usage and switch from wet to dry process gc¥ment, Ukraine page 14
Slag weight feeder
Equipment Variable | Unit Producer/type Serial number Installation Calibration frequency Accuracy Comments
date
Slag weigh feede Schenck V038534.B01 2004 +0,5% | Slag supply of kiln
#1 t Multidos On manufacture necessity #1 and kiln #2
MTD1020
Table 7: Sag weight feeder
Flow metersof slurry
Equipment Unit Producer/type Serial number Installation Last Next Accuracy Comments
date calibration | calibration
Flow meter #1 Yokogawa, | SSE607296 526 n/a 08/11/2010 08/11/2012 +* 0.04 %Rotary kiln #1
5 AXF150
m/h
Flow meter #2 Yokogawa, | S5GB01610 743 n/a 08/11/2010 08/11/2012 +0.26/% Rotary kiln #2
AXF150

Table 8: Flow meters of durry supplied to the kilns

B.1.3. Calibration procedures:

For natural gas flow meters

QA/QC procedures

Body responsible for calibration and certification

Calibration interval is determined by business ssitg. Regular cross-checks with

commercial metered data are performed.

Plant internal service

For power meters

QA/QC procedures

Body responsible for calibration and certification

Calibration interval is determined by business ssite. Regular cross-checks with

Plant

internaliser
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commercial metering data are performed.

For weigh feeders

QA/QC procedures Body responsible for calibration and certification
Calibration interval of such equipment is not spediand is performed on technical demand. Plaetmal service
For slurry flow meters

QA/QC procedures Body responsible for calibration and certification
Calibration interval of such meters is 2 years. Plant internal service

B.1.4. Involvement of Third Parties:

Ukrainian Centre for Standardization and Metrology
Gas distribution company “Gaspromzbut Ukraine”;
Coal distribution company “Kremenchukpropangaz”;
Coal distribution company “Ukrenergy Coal Itd”
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B.2. Data collection (accumulated data for the whole monitoring period):

B.2.1. List of fixed default values:

page 16

Datavariable Sour ce of data Data unit Value Comment
EFnG IPCC 2008 tCO2/GJ 0.0561 tC0O2/GJ IPCC 2006 default value for
emission factor of the NG natural gas combustion
combustion process Volume 2 “Energy”
Chapter 2 “Stationery
combustion” Table 2.3
EFcoa IPCC 2006 tCO2/GJ 0.0983 tC0O2/GJ IPCC 2006 default value for
emission factor of the coa anthracite combustion
combustion process Volume 2 “Energy”
Chapter 2 “Stationery
combustion” Table 2.3
EF4 According to the tCO2/MWh | 0.896 tCO2/MWh
CO2 emission factor for «Standardized emission
electricity consumed from| factors for the Ukrainian
the grid during the project| electricity grid". See
activity Annex 2 to PDD ver5.0
from 20 September
2010
Table 9: Baseline and Project fixed default values
Datavariable Sourceof data | Data unit Value Comment
CaOrv_ps Baseline Tons non- 0 See PDD ver.5.0, Section B.1
baseline ex ante contents of npirformation carbonated
carbonated CaO in the raw meal CaO in ton off
raw meal

® http://www.ipcc-nggip.iges.or.jp/public/2006gl/pAfVolume2/V2_2_Ch2_Stationary Combustion.pdf
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MgOrm_ps Baseline Tons non- 0 See PDDrer.5.0, Section B.1
baseline ex ante contents of npmformation carbonated
carbonated MgO in the raw MgO in ton
meal of raw meal
CaOcini_ps Baseline Tons of CaO| 0.6524 See PDWber.5.0, Annex 2.
baseline ex ante contents of Caldformation in ton of
in the clinker clinker
MgOcink_gs Baseline Tons of MgO| 0.0181 See PDWer.5.0, Annex 2.
baseline ex ante contents of | information in ton of
MgO in the clinker clinker
KEgg Baseline GJ/ton of 6.08 See PDDer.5.0, Annex 2.
Baseline kiln efficiency information clinker
ELSPeoaimiily Baseline MWh/ton of | 0,017 MWh/ton of coal See PDir.5.0, Annex 2.
Specific electricity consumptioninformation coal
for coal milling and coal
conveying in yeay

Table 10: Basdline ex-ante factors

B.2.2. List of variables:

Datavariable Data unit Method of monitoring Metersused for calculation

CLNK, Tons Sum of daily kiln production reports Slag vweiteeders, slurry flow meters

Volume of annual clinker

production in yeay

RM, Tons Calculated by use of data from slurry | Slag weight feeders, slurry flow meters

Annual RM consumption in yegr flow meters and slag weigh feeder.

CaQinky Tons CaO in | Weighted average made on monthly | Chemical analysis made at plant chemical lab acugitd

Average annual contents of CaO
the clinker in yeay

rton of clinker

basis laboratory measurements

DSTU B V.2.7-202:2009

MgOcink, y

Tons MgO in

Weighted average made on monthly

Chalnaicalysis made at plant chemical lab accordin

g to
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Annual average contents of MgO
the clinker in yeay

inon of clinker

basis laboratory measurements

DSTWUB7-202:2009

CaOgu,y Tons CaO in | Calculated using weighted average of| Chemical analysis made at plant chemical lab acugitd
Annual average contents of CaO |rion of RM CaO content in slurry and slag made orDSTU B V.2.7-202:2009

the raw meal in year monthly basis laboratory measurements

MQOgrw, y Tons MgO in | Calculated using weighted average of| Chemical analysis made at plant chemical lab acugitd
Annual average contents of MgO|inon of RM MgO content in slurry and slag made ofdSTU B V.2.7-202:2009

the raw meal in year monthly basis laboratory measurements

FCeoal,y Tons Measured by coal weigh feeders FCeoa,y = WF1+WF2 (see Table 5)

Kiln coal consumption in year

FCua,y Thousands Measured by gas flow meters FCns,y = GML1 (see Table 4)

Kiln NG consumption in yeay normalized m

FCreat_geny Thousands Measured by gas flow meters FCheat_gen,y =GM2 (see Table 4)

Fuel consumption for drying of
coal in yeawy

normalized m

NCVoa,y GJ/ton. Coal laboratory certificates SGS laborafpovides NCV certificate on each
Net calorific values of coal used in shipment of coal.

yeary (annual averagé)

NCVne,y GJ/1000 Gas laboratory certificates Gas laboratory provid€¥ certificate on monthly

Net calorific values of natural gas
used in yeay (annual average)

normalized m

basis;

ELgag y MWh Calculated based on specific power | Slag weight feeder

Grid electricity consumption for consumption for slag drying

slag drying and conveying in yegr

EL, MWh/ton of Calculated using amount of electricity | EL,= > (EMS5........ EM27)/CLNK, (see Table 6)
Specific electricity consumption of clinker consumed for clinker production and

equipment for raw meal volume of annual clinker production

preparation and wet kilns operation

in yeary

FCqag,y GJ Calculated using amount of natural gasFCgyag y =GM3*NCV g, y(see Table 4)

Fuel consumption of slag dryer in
yeary

combusted for slag drying
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Table 11: Project monitored variables
B.2.3. Data concerning GHG emissions by sour ces of the project activity:

Variable Description Unit 2009 2010 2011’
CLNK, Clinker production in the year y Ton 471025 491620 108830
RM, Consumption of raw meal in y Ton 763492 797630 173127
CaOc nk.y Average annual contents of CaO in the clinkehenytear y Tons CaO in ton of clinker 0.6551 0.6516 0.64923
MgOcink.y Average annual contents of MgO in the clinkeriayeary | Tons MgO in ton of clinker 0.0153 0.0176 0.01856¢
CaOgruy Annual average contents of hon-carbonated Cafdeinaw | Tons CaO in ton of RM 0.0034 0.00045 0.00244

meal in the year y
MgOgrumy Annual average contents of non-carbonated Mg@amaw | Tons MgO in ton of RM 0.00036 0.000054| 0.000266

meal in the year y
FCha.y Kiln NG consumption in the year y Thousands norzeal n? 77238,36 | 36684,39R593,522
FCeoal,y Kiln coal consumption in y Ton - 65524,68 23184,56
FCqagy Consumption of NG for slag drying in the year y olikands normalizedm 88547 12266 16309
FCheat geny Consumption of NG for coal drying in the year y otisands normalized‘m - 861846 341207
EL, Power consumption for clinker production inchuglraw GCal/1000 normalized ™ 0,08303 | 0,08873 | 0,1077

meal preparation and fuel preparation in the year y
NCVney Average net calorific value of natural gas in tlearyy MWh/t 8.1547 8.127 8.1083
NCVcoaly Average net calorific value of coal in the year y GCalfit - 6.5081 6,5768
Elgag y Grid electricity consumption for slag drying irethiear y MWh 53,1 53,1 8,4
EL coaimill, y Grid electricity consumption for coal milling inghyear y MWh N/A 1114 394
Table 12: Project monitored variables

B.2.4. Data concerning GHG emissions by sour ces of the baseline:

Variable Description Unit Value

" From 01.01.2011 to 31.03.2011

8 During 2009 only natural gas was used as a fuel
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CaOcinkpst Average annual contents of CaO in the clinker Toa® in ton of clinker 0.6524
MdgOcinkest  Average annual contents of MgO in the clinker ThIgO in ton of clinker 0.0181
KEgg Baseline kiln efficiency GJ/ton of clinker 6.08
ELSPeamin,y  Specific electricity consumption for coal millinga coal MWh/ton of coal 0,017
conveying in year y

FSPheat gen,i,  Specific fuel consumption of coal mill heat generdor coal  GJ/ton of coal 0,447
2010 drying in 2010

FSPreat gen,i,  Specific fuel consumption of coal mill heat generdor coal GJ/ton of coal 0,499
2011 drylng in 201i

Table 13: Data used in the baseline scenario

B.2.5. Data concerning leakage:

No leakage has been identified in PDD; therefoieglction is not applicable.
B.2.6. Data concerning environmental impacts:

Cement production has certain impact on the loggirenment. In Ukraine emission levels in indusarg regulated by operating licenses issued by magio
offices of the Ministry for Environmental Proteation the individual basis for every enterprise thed significant impact on the environment. Theenir
levels of the emissions of the main pollutants (dssiphur oxides and nitrogen oxides), are in danpe with the requirements of the plant's opereti
license. The environmental impacts of the progeetpositive as the project expects to reducentipact of the existing facility.

The allowance #15.10/11 from 06 April 2011 limititfge volume of wastes to be produced by PJSC Yuegeemas issued by the State Administration of
Environmental Protection of Mykolayiv oblast. Thastes resulted from plant activities should be tmamy displaced within the plant’s area with furthe
utilization or storage at landfills. Only entitiggat are licensed for operations with wastes shpettbrm waste utilization.

The allowance #01-04/3372-06 from 11.06.2011 limgitthe emissions into the atmosphere was issuethdstate Administration of Environmental
Protection of Mykolayiv oblast. This document ragsithat:

* The amount of emissions into the atmosphere musxuzed the designated level,

* The report on the monitoring of emissions shoulisbeed on the quarter basis;

* The manufacturing works should be carried out atingrto the ecological requirements and restriston

* Maintenance, monitoring and troubleshooting of poquent used in manufacturing should be carried nuhe constant basis;

e Gas-dust flow should be filtered;

° From 01.01.2011 to 31.03.2011
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» Analysis of emissions should be carried out accgytlh the designated schedule;
» Exploitation of the plant should be carried out@ding to all safety requirements.

The plant has obtained allowance #UKR 2820 A/NIgir24 December 2008 issued by the State Administraf Environmental Protection of Mykolayiv
oblast for special water utilization valid until Z2cember 2011. It is stated that the plant is@i#éd for surface water intake from Yuzhniy Buger and
for water intake from one subsurface well. Resgltiraste water is to be passed to municipal entgtansky vodokanal” where the water is to be esfin

B.3. Data processing and archiving (incl. softwar e used):

Fuel consumption

Fuel consumption is measured by gas meters andaaight feeders as shown in Table 4 and Table Sp&wsible person collects data from meters on a
daily basis. Afterwards the data are transferrethéoenergy department where they are processedramgferred to the financial department. Financial
department is responsible for data storage inreleictand paper form.

Power consumption

Metering of power consumed for raw meal preparatiod handling, operation of the kiln, including @exiliaries and fuel handling is organized by 27
power meters (See table 6). All the data meteredransferred to the automatic control system efgndepartment where data are processed. From the
energy department the data are transferred todiabtiepartment where they areprocessed using aadtiL C-Electricity” and stored in electronic arappr
form.

CaO and MgO contents
CaO and MgO content in clinker and slurry is bepegiodically monitored by the use of chemical temtghe plant laboratory. The obtained data is
transferred to the technology department wheresttdag are stored and archived.

Raw meal consumption
RM consumption is constantly measured by weightlée® of slag and flow meters of slurry. The dalyn data are collected and transferred to the
technology department and financial department evtfegse data are stored and archived.

Clinker production

Clinker production is calculated based on congtagtiering of raw meal volume and chemical compasiibRM (moisture and chemical composition are
measured). Daily totals of clinker produced voluraesincluded in technology department daily repdrhe data are transferred to the financial depant
where these are stored in electronic and paper.form

B.4. Special event log:
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All special and exceptional events (critical equigmh failures, reconstruction works, emergencies) ette documented by the special notes to the
management of the company. The nature of the grajgd underlying operations does not foresee acipif@that can cause unintended emissions due to
emergencies. Possible emergencies can have impdiee @ontinuation of operations (shutdowns) whidhlead to a decreased number of ERUs which is,

In turn, conservative.
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SECTION C. Quality assurance and quality control measures
C.1. Documented procedures and management plan:
C.1.1. Rolesand responsibilities:

Three departments of Yugcement will be responddsleollecting the information for monitoring purges:

Thelaboratory of Yugcement
The laboratory of Yugcement is responsible for yaontrol of cement, clinker and raw componemd gerforming their chemical analysis determining
CaO and MgO content.

Ener gy department

The energy department is responsible for controfuef and electricity consumption at Yugcement.sTHepartment is responsible for collecting and
analyzing data from fuel meters. Also it collectgadfrom the individual electricity meters instdllat the production units that consume electrictyd the
data of the commercial electricity meter that bgkoto the regional power distribution company arehsures the overall electricity consumption at the
plant. The data from individual electricity metesscross-checked with the data of the commercidlemd-or the purposes of monitoring, the energy
department will report electricity consumption legéthe kiln system and the raw milling systemd amovide it to the financial department.

Financial department

The financial department of the plant is respomesibt accounting, controlling and planning. It wilbld the overall responsibility for implementatiohthe
monitoring plan, organizing and storing the datd providing necessary inputs for the calculatiothef emission reductions. The financial departmetht
also prepare the annual Monitoring Protocols, tptesented to a Verifier of the emission reducti@ther departments of Yugcement will submit refgva
data to the financial department for the monitopuogposes. In addition to the preparation of theuad Monitoring Protocols, the laboratory will carad an
internal audit annually to assess project perfowaand if necessary make corrective actions.

The general management of the monitoring team emented by the chief ecologist through coordiatactivities. On-site day-to-day (operational)
management is implemented by heads of correspomniits)

The data on fuel consumption as well as electrioiigsumption are collected in the department offolnergy officer and then transferred to the fanan
department.

The data of contents of CaO and MgO in clinker, ARK collected in the plant laboratory that is iiedt for making analysis and supplied to the
department of chief technologist. The data on raalnconsumption, clinker production, are colledtethe department of chief technologist and togethe
with the data from plant laboratory are suppliethefinancial department.
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Reporting procedures in place are approved by piatructions which include, among others, dailjfeztion and reporting of RM consumption, clinkerda
cement production, slag usage as raw materials uad power usage, chemical composition of RMkelirand cement.

All data necessary for the G@mission reductions calculation is collected ia #tology department by the chief ecologist. THeutation of emission
reduction is made on a regular basis by Global-@arb
For this monitoring period the names of the persbmvolved is as follows:

» Director of the plant;

* Production manager;

» Chief ecologist;

» Chief Process engineer;

* Chief energy officer;

* Head of laboratory;

« Head of maintenance;

« Head of mechanics;

* Financial department manager.

Director of the plant

v v v
Financial manager Production manager Chief ecologist
\4 \4 A 4 Y \4
Head of laboratory Chief Process engineer Chief energy officer Head of mechanics Head of maintenance

Figure 2: Positions and subordination



JI MONITORING REPORT

Slag usage and switch from wet to dry process gc¥ment, Ukraine page 25
C.1.2. Trainings:

The personnel involved in maintenance and operaifoaquipment used has gone through safety anchitmadhtrainings necessary for correct operation.
Special instruction was developed for ensuring gssibnal development of plant workers. It is stated workers can obtain internal (with experienced
colleagues) or external (in educational centeespitngs. In case of external trainings the cesdicis being issued after completion of the courgernal
trainings are carried out according to the scheditle resulting examination test.

C.2. Involvement of Third Parties:

The following third parties were involved in quglitontrol and quality assurance during the momupperiod stated in the Section A.4:

The Ukrainian state body - Centre for Standardireéind Metrology;
Coal SGS laboratory;
Natural gas laboratory of Kharkivtransgas.

C.3. Internal audits and control measur es;

The internal quality system at Yugcement is fumitig in accordance with the national standardsragdlations in force. The quality of cement, clinked
all raw components is continuously controlled bg taboratory of the plant. The laboratory is cetifby the Mykolayiv Regional State Metrology,
Standardization and Accreditation Agency of UkraicestificateNePH-0032 /2010 from 08 April 2010.

The flows of materials (raw meal consumption, aiingroduction, cement production, slag consumpsiuch other) are additionally audited by conductihg o
monthly inventory reports. This would allow for téagr cross checking of values. All energy flowse@ticity, coal and NG) are monitored by energy
department.

C.4.  Troubleshooting procedures:
Operational service is responsible for constantitadng of device validity. In case of a of meterldre, it is being replaced by a similar metereTh

consumption during meter failure period will beatated using cross checking method. Operatingh@apacity, working load of equipment, data from
other meters will be analyzed and used for estomati
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SECTION D. Calculation of GHG emission reductions

D.1. Tableproviding theformulae used:

Formula

number Formula Formula description
from PDD
Equation 1 BE, = BEcygny + BEfc, + BEg , + BEqy Baseline emissions calculation (tCO2)
Equation 2 0785x% (CaOCLNK e XCLNK , =CaOpg, 54 X RM y)+ Baseling CQ@emissions from calcinations of calcium carbonaie &

BEcaciny = - . magnesium carbonate (tCO2)
+1092% (MgOg i sg XCLNK , ~MgOp, oy XRM, )
Equation 3 Z(Fcfud_i )X NCV y ;% EFfud_i) Baseline emissions due to kiln fuel combustion @O
BE,., = KEgq x- ’ x CLNK
e o Z(Fcfuel _iy X NCVfuel_i,y) g
Equation 4 | BE ey = EFg, XEL, xCLNK | Baseline emissions due to electricity consumpta@rpfeparation of
' ' raw meal and kilns electricity consumption in yggtCQO,)
Equation 5 BEway = BEwa ey * BEwa rc.y Baseline emissions due to coal preparation (tCO2)
Equation 6 BE a oy = ELSP i , % FCuwu & , XEFgy, Baseline emissions due to electricity consumptarcoal milling
- ’ - ’ and conveying (tCO2)
Equation 7 | BE =N ESP  xXFC <xEF. . Baseline emissions due to fuel consumption by eaérator used
coal FCy = D heat _ gen,,y coal _BL.y fuel _i for drying the coal in year y (tGD
Equation8 | FC wa gLy = KEgg X CLNK y Baseline consumption of coal by kilns in year ynp
Table 14: Formulae used for calculation in the Baseline scenario

Formula

number Formula Formula description
from PDD
Equation 9 PEy = PE oy T PE ny F PE gyt PE ., vt PE dag .y Project emission in year y (tGD
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Equation 10 PE.., = 0785CLNK , xCaOq \ , ~ RM, xCaOgy, ,) + Project emission due to calcinations in year y @CO
+ 1092(CLNK |, X MgO¢ \ , — RM , xMgOgy, ,)
Equation 11 PE., = Z FCra 1y XEFpa i XNCVy 1 Project emission from combustion of kiln fuels gay y (tCQ)
Equation 12| pg = EF x EL x CLNK Project emission due to fuel and electricity congtiom for raw
By a.y y y meal preparation (drying, milling, handling) anthkelectricity
consumption (tCg)

Equation 13| pg 0y = PEcoa e y ¥ PEcoar tuel grr)c/)ijﬁé:t Sgr]:\?;l/?r?g?lijr?;g;r”; I;Jé‘;p(coal) prepanatfgrinding,
Equation 14| pE conl _dlectr y = E|:el y x EL Coalnil y (I::’cr)(r)]j\;aé:)t/i(re]rgni(?éig)rls due to electricity consumptiarcfzal milling and
Equation 15| pg conl fudy = EF e x FC heat _gen.y fF(’)rrogﬁ;itn(;n:ihsesiggasl (ij:ietgrfiezlté;)nsumption by heaerator used
Equation 16| PE gagy = Elgagy XEFy, + FC gag.y X EF e | Project emission due to slag preparation in yga€g,)
Table 15: Formulae used for calculation in the Project scenario

Formula

number Formula Formula description

from PDD

Equation 25 ERy = BE , PE , Emission reduction of the JI project in year y (€0
Table 16: Formulae used for calculation of emission reductions

D.2.

Description and consideration of measur ement uncertaintiesand error propagation:

The uncertainties related to project activity d@@& consumption, clinker production, consumptioneokergy and fuel, and the chemical composition of
materials) can be considered low as described@CIFolume 3, Chapter 2 (mineral industry emissip8s).2 Uncertainty assessmént

10 http://ww.ipcc-nggip.iges.or.jp/public/2006gl/p8fAolume3/V3 2 Ch2 Mineral Industry.pdf
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D.3. GHG emission reductions (referring to B.2. of this document):

D.3.1. Project emissions:

Amount of GHG emissions of the Project scenariorgduthe monitoring period is shown in a table below

Project emissions PE , 2009 2010 2011*
From calcination P&, 247719 260636 57287
From kiln fuel combustion Rk, 147947 243899 63239
From slag preparation BE,, 217 30 39
From coal preparation REy 0 2644 1002
From electricity consumption RE 35042 38095 10149
Total for the year 430925 545304 131716
Total for the monitoring period 1107945

Table 17: Project emissions

D.3.2. Basdline emissions:

Amount of GHG emissions of the Baseline scenarrindithe monitoring period is shown in a table belo

Baseline emissions BE , 2009 2010 2011
From calcination BE, 250538 261545 57887
From kiln fuel combustion Bk, 160661 242697 64674
From coal preparation BE,, 0 3753 1026
From electricity consumption BE, 35042 38095 10149
Total for the year 446241 546090 133736
Total for the monitoring period 1126067

Table 18: Basdline emissions

1 From 01.01.2011 to 31.03.2011
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D.3.3. Leakage:

No leakage occurs. Not applicable.

D.3.4. Summary for the emission reductions during the monitoring period:

Emission reduction 2009 2010 2011%
ER Yy, tCO2 15316 786 2020
Total for the monitoring period 18122

Table 19: Emission reductions

12 From 01.01.2011 to 31.03.2011
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Annex 1
Definitions and acronyms
Acronyms:
ACS Automatic control system
ARM Alternative raw materials
BFS Blast furnace slag
CDM Clear Development Mechanism
CoO, Carbon Dioxide
ERU Emission Reduction Units
GHG Greenhouse Gases
GJ Gigajoule
IPCC Intergovermental Panel on Climate Change
JISC Joint Implementation Supervisory Committee
MWH Megawatt Hour
NCV Net calorific value
NG Natural gas
PDD Project Design Document
RM Raw meal
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Baseline

The scenario that reasonably represents what wad
happened to greenhouse gases in the absencembpused
project, and covers emissions from all gases, seata source
categories listed in Annex A of the Protocol anthespogenic
Removals by sinks, within the project boundary.

Emissions reductions
(ER)

Emissions reductions generated by a JI projectiinad not
undergone a verification or determination processpecified
under the JI guidelines, but are contracted foclpase.

Greenhouse gas (GHG)

A gas that contributes to climate change. The dreese gases
included in the Kyoto Protocol are: carbon dioxj@©?2),
Methane (CH4), Nitrous Oxide (N20), Hydrofluorcanso
(HFCs), Perfluorcarbons (PFCs) and Sulphurhexatiaor
(SF6).

Joint Implementation

(n

Mechanism established under Article 6 of the Ky@totocol.
JI provides Annex | countries or their companiesdbility to
jointly implement greenhouse gas emissions reduio
sequestration projects that generate Emissionsd®edJnits.

Monitoring plan (MP)

Plan describing how monitoring of emission reduddiavill be
undertaken. The monitoring plan forms a part ofRhgject
Design Document (PDD).
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