CONTENTS

A.

FIFTH PERIODIC JI MONITORING REPORT

Version 1.0
22 July 2010

General project activity and monitoring infation
Key monitoring activities
Quiality assurance and quality control measures

Calculation of GHG emission reductions



JI MONITORING REPORT
“Improvement of the Energy efficiency at Energonggsisstal (EMSS), Kramatorsk, Ukraine” page 2

SECTION A. General Project activity information

Al Title of the project activity:

“Improvement of the Energy efficiency at Energonsgmdisstal (EMSS), Kramatorsk, Ukraine”.
A.2.  Jlregistration number:

JI 0104

A.3.  Short description of the project activity:

The project activity consists of the energy effiltig measures at the premises of EMSS through theementation
of four subprojects:

Subproject 1. Reconstruction of thermal and heatingurnaces — there are 35 thermal and heating furnaces in
operation in different shops at the premises of EMEhe main goal of this subproject is the reductibthe natural
gas (NG) consumption for 26 of these furnaces bygroissioning of new automated NG burners (which Esathe
required temperature inside of the furnace to bimtaiaed) and by the implementation of new therimalilation for

the walls, front doors and roofs of the furnaces.

Subproject 2. Installation of a new vacuum systersr The installation of a new vacuum system forvwheuumed
steel production. The old vacuum system used hehebectricity, the new reconstructed vacuum syateas only
electricity.

Subproject 3. Installation of an arc ladle furnace— The installation of a new arc ladle furnace tloe steel
production. This means that the part of the procddhe steel preparation will be undertaken in lddle, from
which the steel will be cast into the forms. Asgault there is reduction of the electricity constiom

Subproject 4. Modernization of press equipment The replacement of an old pump system, serviad 5,000 ton
press, with a new more effective pump system. Thexe24 old pumps (with 500 kW installed capacighg, which
will be replaced by 11 new pumps (with 800 kW ifiethcapacity each).

A.4.  Monitoring period:
e Monitoring period starting date: 01.04.2010 at 00:0
« Monitoring period closing date: 30.06.2010 at 24:00

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

A.5.1. Baseline methodologyThe “Guidance on criteria for baseline setting amwhitoring”, issued by the Joint
Implementation Supervisory Committee allows usipgraved methodologies of the CDM. The PDD, deteetiby
an AIE, used a JI project specific approach tobdistabaseline scenario.

A.5.2. Monitoring methodology: A JI-specific monitoring approach was developedlids project in line with the
“Guidance on criteria for baseline setting and rtwimg”. The resulting Monitoring Plan was deteretnas part of
the determination process.

A.6.  Status of implementation including time tabl€or major project parts:

Sub Project 1 implementation is behind scheduletdug lack of financing, detailed forecast and aktiates are
shown in the table below:

Activity Date of start up|Date of start up
according to PDD |actual

Subproject 1.Reconstruction of thermal and heating furnaces
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Activity Date of start up|Date of start up
according to PDD |actual

Thermal #1, Thermal workshop 2006 2006

Thermal #2, Thermal workshop 2006 2006

Thermal #9, Thermal workshop 2006 2006

Thermal #10, Thermal workshop 2006 2006

Thermal #30, Forge Press workshop April 2008 May20
Thermal #18, Forge Press workshop July 2008 Decefiifi3
Heating #7, Forge Press Workshop July 2008 Octabes
Heating #8, Forge Press Workshop 2007 2007

Heating #9, Forge Press Workshop 2007 2007

Heating #10, Forge Press Workshop 2007 Februarg 200
Thermal #19, Forge Press workshop September 2008 February 2009
Thermal #20, Forge Press workshop October 2008 March 2009
Thermal #21, Forge Press workshop October 2008 August 2009
Thermal #32, Forge Press workshop October 2008 July 2009
Heating #33, Forge Press workshop October 2008 September 2009
Thermal #37, Forge Press workshop August 2009 September 2009
Thermal #4, Thermal workshop December 200§ 11 JsuReH0
Heating #34, Forge Press workshop December 2008 anuady 2010
Heating #35, Forge Press workshop May 2009 19 Jp204 0
Heating #36, Forge Press workshop August 2009 riviap10
Thermal #38, Forge Press workshop August 2009 12040
Subproject 2. Installation of a new vacuum system May 2007 Fatyr2008
Subproject 3.Installation of an arc ladle furnace April 2007 rij2007
Subproject 4. Modernization of press equipment December 200y  uAug008

Table 1: Satus of implementation (according to PDD)

The numbers of furnaces are correlated to the ntsnbehe original MSExcel sheet “ER calculatiord &ash Flow
Analysis English®.

A.7. Intended deviations or revisions to the deterined PDD:

There are few deviations to the monitoring plarnuded in the determined PDD. Detailed descriptiointhe
deviations are given in the Monitoring Report OB2tthas been finally verified (see
http://ji.unfccc.int/JI_Projects/DeterAndVerif/VéifrinVerif.html). A revised monitoring plan has been submitted to
the AIE during verification, which received a pogitdetermination.

A.8. Intended deviations or revisions to the determinednonitoring plan:

Ihttp:/lji.unfecc.int/JI Projects/DB/VY889VYDTR7YGFRIY9TXLB4AWBLUR/Determination/Bureau%20Veritas%20rie
ication1246891334.73/viewDeterminationReport.html
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There are no deviations to the determined monigopian.

A.9. Changes since last verification:

There is one furnace commissioned and put int@peeation during second quarter of 2010. The nuntbpe and
location of the furnace are the following:
1. Thermal #38, Forge Press workshop;

In order to introduce automatic energy resourcés aequisition system the following furnace haverbequipped
by certified logger-evaluators “Ergomera-126":
1. Heating #35, Forge Press workshop.

A.10. Person(s) responsible for the preparation andubmission of the monitoring report:

0JSC “Energomashspetsstal”
* Alexander Masyuk, Deputy Chief Engineer

Global Carbon B.V.

* Lennard de Klerk, Director

¢ Oleg Bulany, Senior JI Consultant
« Anna Vilde, JI Consultant



JI MONITORING REPORT

“Improvement of the Energy efficiency at Energonggsisstal (EMSS), Kramatorsk, Ukraine” page 5

SECTION B. Key monitoring activities according to the monitoring plan for the monitoring period statedin
A4,

Key monitoring activities for each subproject cobkldescribed as follows.

Subproject 1. Reconstruction of thermal and heatindurnaces.Each reconstructed furnace has a natural gas flow
meter with pressure and temperature sensors im twdmlculate normal cubic meters of natural gaséd in the
furnace. Information from flow meters, pressure dethperature sensors are transmitting to the comtnd
monitoring computer system where recalculatiorh®riormal cubic meters taking place according éoagproved
standard.

All information about technological process is saeentinuously. The archiving period for the lokpdiis at least
one year. Information that corresponds to the ahigss consumption in second quarter 2010 has lbeered on
CDs. These CDs are stored till the end of the tregperiod plus two years.

Every half-finished product that processes thraihghfurnaces has own unique certificate. This foeate reflects all
operations performed on the product and the weaghthe exit of every workshop. So, the weight df-finished
products that proceed through each furnace coulgialsgy monitored. Information from the certificais saved in
the log books in order to simplify the monitoringppess.

A report including natural gas consumption and Weigf half finished products is generating on a thbnbasis.
The report is signing by Head of Energy Saving Depent, Head of corresponding workshop and apprdued
Chief Engineer.

The natural gas meters (flow, pressure, tempefatare used in furnaces’ control process. That iy why
deviation/failure of the meters would be recognizachediately by disturbance of the heating pro@ess reported
to the workshop’s head. As a result of disturbdnoeace should be shut down fore the checking phoee

The flowcharts of the natural gas supplying systéth the metering points are presented in the valhg figures.
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Figure 1. Natural gas metering system at the thermal workshop (TS)
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Figure 2. Natural gas metering system at Forge Press workshop (FPS)

Subproject 2. Installation of a new vacuum system.

Electricity that is consumedluring the vacuum process is metered using dedicateters for this system.
Information from meters is passed to the contral aronitoring computer system of the vacuumator.ofputer
system records information about every vacuumimasession, including melt passport, time and etgigtr
consumption. The archiving period for the log filest least one year. Information that correspdadke electricity
consumption in the second quarter 2010 has bearethion CDs. These CDs are stored till the endetthditing
period plus two years.
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Correctness of the meters’ work is checking byfétlewing formulae:
> (meter5 + meter6) ) (meterl + meter2 + meter3 + meter4 + other conssinérs5%

In the case of a difference of more than 1.5%,rdie&tion of meters is performed, if found defeeti the meter is
substituted within one day.

The steel to the vacuum degasser (VD) coming eftber ladle furnace (LF) or from the electric acrface (EAF)
in special ladle. Each ladle with liquid steel hasque certificate of melt. The following figure gzents the
electricity supplying system to the VD with meterinoints.

CELL Ne 10  Distribution Substation —11 CELLNe 19

To Automatic To Automatic
Energy Resources Energy Resources
Control Systen

Conlrol Systemnr
P @2 =

Transformer 1 Transformer 2

@ 0,4 kV
N :k\INh | <——Izk\/IVh W ———p
#4470: #44705 @ #44701 #4470t @
RESERVE
RESERVE SWTCHING ”
DEVICE @ SWTCHING DEVICE &
S E
oR=
@]
O
Pumps 1,2 Pumps 3,4,¢

Figure 3. Electricity metering system at VD

Subproject 3. Installation of an arc ladle furnace.
LF is a comprehensive solution for high qualityestmelting has been installed in the Steel Makingrk8hop
(SMW). The main electricity consumers of the SMW powered by the following scheme.
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Close Distribution Unit (CDU) #1, 2 are electricpppwering points for the EAFs (EAF50 #1, EAF100 E3F100
#5 and EAF12) and LF. CDUs are powered by Transtos (T1, and T2) and Autotransformers (AT1 and AT2
EAFs and LF could be powered from any of the Tramsérs or Autotransformers. Commercial electricitgters
are installed on each of the Transformers and Aansformer. Cross-checking of the meters is perariny the
following formulae:

Y(AT1+ AT2 +T1 + T2) -Y(EAF50 #1 + EAF100 #3 + EAF100 #5+ EAF12+kF).5%
In the case of a difference of more than 1.5%,rdie&tion of meters is performed, if found defeetj the meter is
substituted within one day.

The data from electricity meters concerning eleitjriconsumption is transmitted to the control andnitoring

computer system continuously. The computer systsuords information about each melt process, inolydnelt

certificate. This certificate includes informatiaout the number of EAF where steel was melte@l stentent,

amount of electricity consumed during melting argighit of steel. The archiving period for the lolgdiis at least
one year. All melt certificates for the second tgraof the year 2010 have been burned to CDs. TGBseare stored
until the end of the crediting period plus two year

The following figure presents electricity supplyisgstem with metering points.
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kwh kwh kwh kwh
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«— ] «— ] «—
KWh KWh

Jow o oW W

EAF 50 EAF 12 EAF 100#3 EAF 100#5 LF

P> m—
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Figure 4. Electricity metering system at EAFs and LF

Subproject 4. Modernization of press equipment.

Serving motors of the press pump station are pawioen the 6kV line. Substation 110/6 kV has twangformers.
Each transformer has a commercial electricity melbere are some addition consumers on the 6kV lifbe
performance of the meters is checked using theviatlg formulae:

2(Tpl+Tp2) - 2 (Consumers+Pump Statiof)1.5%

If the difference is more than 1.5%, verificatiohnoeters is performed. Defective meters being stuibst within
one day.

All data concerning electricity consumption is gamtted to the control and monitoring computer eystThe press
has a special registry log book, where working tiofigoress is logged, among other data. The follgwiigure
presents electricity supplying system of the pre#is metering points.
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Figure5. Electricity metering system at press

The control and monitoring system can be divideéd an electrical part, a gas part, and steel weagltt

Electrical measurements
For the purpose of monitoring the emission redustithe following parameters are measured:
* Electricity consumption at EAFs;
* Electricity consumption at LF;
» Electricity consumption at VD;
* Electricity consumption at press’ pump station.

Natural gas measurements
For the purpose of monitoring the emission redustithe following parameters are measured:
< Natural gas consumption, temperature and press@rere@constructed heating and thermal furnaces.

Steel weight measurement
For the purpose of monitoring the emission redustithe following parameters are measured:
«  Weight of steel proceeded through the LF;
« Weight of steel proceeded through the VD;
«  Weight of half-finished products proceeded througgtonstructed heating and thermal furnaces.

B.1. Monitoring equipment types

1. Electricity meters “Energia -9”

2. Electricity meters “SA ZU-1670M”

3. Electricity meters “EuroAlfha”

4. Natural gas flow meters “IRVIS - K - 300"

5. Natural gas flow meter “Kromeschroder”

6. Natural gas flow meter “ABB”

7. Natural gas flow meter “Ergomera-126"

8. Natural gas flow meter “Metran 100DD”

9. Natural gas temperature meters “TSMU 274-05"

10. Natural gas temperature meters “TSPU - 205"
11. Natural gas temperature meters “TSMT -103 ”
12. Natural gas pressure meters “Metran 100 DI”
13. Natural gas pressure meter “Metran 55Ex Da”
14. Natural gas pressure meters “Metran 100 DA”
15. Logger-evaluators “Ergomera-126"

16. Weighing machine “ErMack-Vk1rk-10"
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17. Weighing machine “ErMack-Vk1rk-20"
18. Weighing machine “ErMack-Vk1rk-50"
19. Weighing machine “ErMack-Vk1rk-80"
20. Weighing machine “02VPT-200MC”
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B.1.2. Table providing information on the equipmentused (incl. manufacturer, type, serial number, da of installation, date of last calibration, information to
specific uncertainty, need for changes and replacesnts):

The control and monitoring system can be dividéd &n electrical part, a natural gas part andel steight part.
Electrical measurements

For the purpose of monitoring the emission redustithe following parameters are measured:

Electricity consumption at EAFs;
Electricity consumption at LF;
Electricity consumption at VD;

Electricity consumption at press’ pump station.
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EL1 | Electricity consumption at EAF50 MWh  Energia 9 8686 0.2% 2009 231.274| 01.07.2007| 01.07.20138
EL2 | Electricity consumption at EAF100 #3 kWh | SA ZU-1670M 798599 2% 2003 94.023| 14.01.2008| 14.01.201p
EL3 | Electricity consumption at EAF100 #5 kWh  Energia 9 43898 0.2% | 10.08.2008 182.074 31.01.2008| 30.01.2014
EL4 | Electricity consumption at L'F kWh | EuroAlfha 1132201 0.5% 2007 0 25.09.2006 22092
EL5 | Electricity consumption at VD kWh| Energia 9 44701 0.2% 2008 269.811 28.02.2008 28.02.2014
EL6 | Electricity consumption at VD kWh| Energia 9 44702 0.2% 2008 0.032 28.02.2008 28.02.2014
EL7 | Electricity consumption at VD kwh| Energia 9 44705 0.2% 2008 195.189 28.02.2008 28.02.2014
EL8 | Electricity consumption at VD kwh| Energia 9 44706 0.2% 2008 0.079 28.02.2008 28.02.2014
EL9 | Electricity consumption at press kWh  Energia 9 4068 0.2% | 26.08.2004 34.621 09.2006 09.2012

2 For more details see Section B.4 “Special Evenf’Lo

% For more details see Section B.4 “Special Evenf’Lo
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Table 2: List of electric meters

Electric current provided to the EAFs and LF hawehigh parameters (more then 5A), that they cabeanheasured directly. The current parameters destlghrough the

transformers and measured. The following tablegmisdslist of transformers using in the electriccent measuring.

ID of

Transforming

Work

Type Serial Level of Transformation | Date of Date of
transformer parameter parameter number accuracy factor last next
calibration calibration
TR1 Current at EAF50 A TPOL-35 11 0.5% 600/5 13.05200 | 13.05.2013
TR2 Current at EAF50 A TPOL-35 37 0.5% 600/5 13.05200 | 13.05.2013
TR3 Voltage at EAF50 \Y ZNOM-35 1138121 0.5% 35000/100| 13.05.2009 13.05.2013
TR4 Voltage at EAF50 \Y ZNOM-35 1138211 0.5% 35000/100| 13.05.2009 13.05.2013
TR5 Voltage at EAF50 \Y ZNOM-35 1120877 0.5% 35000/100| 13.05.2009 13.05.2013
TR6 Current at EAF100 #3 A TPOL-35 113 0.5% 600/5 532009 13.05.2013
TR7 Current at EAF100 #3 A TPOL-35 13 0.5% 600/5 12069 13.05.2013
TRS8 Voltage at EAF100 #3 \Y ZNOM-35 854859 0.5% 35000/1 13.05.2009 13.05.2013
TR9 Voltage at EAF100 #3 \Y ZNOM-35 854965 0.5% 35000/1 13.05.2009 13.05.2013
TR10 Voltage at EAF100 #3 \Y ZNOM-35 849517 0.5% 35000/1 13.05.2009 13.05.2013
TR11 Current at EAF100 #5 A TPOL-35 351 0.5% 1000/5 0%322009 13.05.2013
TR12 Current at EAF100 #5 A TPOL-35 458 0.5% 1000/5 0%2009 13.05.2013
TR13 Voltage at EAF100 #5 \Y ZNOM-35 1284276 0.5% 35000/ 13.05.2009 13.05.2013
TR14 Voltage at EAF100 #5 \Y ZNOM-35 1355405 0.5% 35000/ 13.05.2009 13.05.2013
TR15 Voltage at EAF100 #5 \Y ZNOM-35 1213200 0.5% 35000/ 13.05.2009 13.05.2013
TR16 Current at LF A TPU 7051 5105040894 0.5% 500/5 04.2009 13.05.2013
TR17 Current at LF A TPU 7051 510504089b6 0.5% 500/5 04.2009 13.05.2013
TR18 Current at LF A TPU 7051 5105040896 0.5% 500/5 03.2009 13.05.2013
TR19 Voltage at LF V ZNOM-35 1168572 0.5% 35000/100 0532009 13.05.2013




JI MONITORING REPORT

“Improvement of the Energy efficiency at Energonsgsisstal (EMSS), Kramatorsk, Ukraine”

ID of Transforming Work Type Serial Level of Transformation | Date of Date of
transformer parameter parameter number accuracy factor last next
calibration calibration
TR20 Voltage at LF V ZNOM-35 1427592 0.5% 35000/100 0532009 13.05.2013
TR21 Voltage at LF V ZNOM-35 1279988 0.5% 35000/100 0532009 13.05.2013
TR22 Current at VD A T-0.66-1 21387 0.5% 600/5 13.0820 13.05.2013
TR23 Current at VD A T-0.66-1 19132 0.5% 600/5 13.0820 13.05.2013
TR24 Current at VD A T-0.66-1 21526 0.5% 600/5 13.0820 13.05.2013
TR25 Current at VD A T-0.66-1 83614 0.5% 600/5 13.0820 13.05.2013
TR26 Current at VD A T-0.66-1 21837 0.5% 600/5 13.0820 13.05.2013
TR27 Current at VD A T-0.66-1 19100 0.5% 600/5 13.0820 13.05.2013
TR28 Current at VD A T-0.66-1 19687 0.5% 600/5 13.0820 13.05.2013
TR29 Current at VD A T-0.66-1 21888 0.5% 600/5 13.0820 13.05.2013
TR30 Current at press A TLK-10 3051 0.5% 1500/5 13.062 13.05.2013
TR31 Current at press A TLK-10 3102 0.5% 6000/100 12069 13.05.2013

Table 3: List of transformers

page 14
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Natural gas measurements
For the purpose of monitoring the emission redustithe following parameters are measured:
* Natural gas consumption at 16 reconstructed heatidghermal furnace.

5 |23 . - = s | 249
- [} Q —_ o Q =
o =T Xx0| g 83 |gf | g8 |38% 5 5
S » € o € % 5 € > 3 < © c Ny — = — B
5 © © =8| F Q= o 3 el Odo o o o ®
o0 |28 ] P2 |-s S 5S4 |g48 |gxs

o o — ™ = =
Q 5 p 888 82%g
NG1 Consumption of the NG at thermal furnace #1, TS > m IRVIS -K - 300 5274 1% 01.2007 249932| 02.03.2010| 02.03.2012
NG2 | Consumption of the NG at thermal furnace #2, TS ® m IRVIS-K-300 5275 1% 01.2007| 180366| 03.03.2010| 03.03.2012
NG3 Consumption of the NG at thermal furnace #9, TS > m IRVIS -K - 300 5182 1% 01.2006 114682| 04.03.2010| 04.03.2012
NG4 | Consumption of the NG at thermal furnace #10, TS ® I IRVIS-K-300 5183 1% 01.2006| 114925| 02.03.2010| 02.03.2012
NG5 | Consumption of the NG at heating furnace #7, FPS ® |m IRVIS - K - 300 5740 1% 10.2008| 614289 03.02.2010| 03.02.2012
NG6 | Consumption of the NG at heating furnace #8, FPS 3 Im IRVIS - K - 300 5480 1% 12.2007| 370705| 20.02.2009| 20.02.2011
NG7 | Consumption of the NG at heating furnace #9, FPS 3 |m IRVIS - K - 300 5482 1% 12.2007| 388105| 20.02.2009| 20.02.2011
NG8 | Consumption of the NG at heating furnace #10, FPS 3 ImIRVIS -K - 300 5483 1% 12.2007| 421741 20.02.2009| 20.02.2011
NG9 Consumption of the NG at thermal furnace #30, FPS 3 |m IRVIS - K - 300 5711 1% 05.2007 280458| 16.10.2009| 16.10.2010
NG10 | Consumption of the NG at thermal furnace #18, FPS rrKrog;S%sgllgogiBDM 98107 1.5% | 03.2008 155910 2303.2010| 23.03.201
NG11 | Consumption of the NG at thermal furnace #19, FPS nKrogsé)sgfllrSO(;i_iBDM 69191748| 1.5% 05.2009 201774 08.05.2009| 08.05.2011
NG12 | Consumption of the NG at thermal furnace #20, FPS rrKrog;S%sgllgogiBDM 69193831 1.5% | 05.2009] 246609 08.05.2009| 08.05.2011
NG13 | Consumption of the NG at thermal furnace #21, FPS nKrogsé)sgfllrSO(;i_iBDM 69193830 1% 09.2009 161621 15.07.2009| 15.07.2011
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NG14 | Consumption of the NG at thermal furnace #32, FPS nKrOéT;S%sgllgogiBDM 69191749 1% 09.2009, 173370 15.07.2009| 15.07.2011
. . 3 _ 0

NG15 | Consumption of the NG at heating furnace #33, FPS| m” N ABB FMT500-IG | 28751947 1% 08.2009| 100578 12.08.2009| 12.08.2011

NG16 | Consumption of the NG at thermal furnace #37, FPS m DKh;og%sgg;ooq% 69196330 1% 09.2009 51862 20.04.2010| 29.04.2012

NG17 | Consumption of the NG at thermal furnace #4, TS m DKl\;IOg;%SE?.rSOO({ZB 10512270 1% 11.2009] 174061 04.09 2008!| 04.09.2010
. - 3 _ 0,

NG18 | Consumption of the NG at heating furnace #34, FPS| m” N ABB FMT500-IG | 28751945 1% 01.2009| 158048 21.08.2009| 21.08.2011
. . 3 _ 0

NG19 | Consumption of the NG at heating furnace #35, FPS| m” N ABB FMT500-IG | 28751948 1% 01.2009| 201247 21.08.2009| 21.08.2011
. . 3 0

NG20 | Consumption of the NG at heating furnace #36, FPS m Metran 100DD 462213 0.5% | 01.2010, 165680 12.10.2009| 12.10.2010
i 3 hroder DM| 69199960 0

NG21 | Consumption of the NG at thermal furnace #38, FPS nKrog%sglrSOO_il(r) 1% 06.2010 30968 04.09 2008|  04.09.2010

Table 4: List of natural gas meters

Natural gas meters measuring gas flow in tieTa convert measuring value to Ritemperature and pressure meters are used. Towifu tables present temperature and
pressure meters.

. - c 5
g | 2% g 5 58 2 g c
£ |58 28 =2 TS g2 |_E |_ &
5 | §¢ Sg|F 2 58 °e |38 © g5
£ |== S s |23 g5

© [ QOco
TP1 Temperature of the NG at thermal furnace #1, TS C°TSMU 274-05 655358 0.5% 09.2008 16.09.2009 16.092
TP2 | Temperature of the NG at thermal furnace #2, TS C°TSMU 274-05 655355 0.5% 09.2008 16.09.2009 16.09.2(
TP3 | Temperature of the NG at thermal furnace #9, TS C°TSMU 274-05 655359 0.5% 09.2008 14.07.2009 14.07.2(

0
10
10
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TP4 | Temperature of the NG at thermal furnace #10, (TS CTSMU 274-05 655363 0.5% 09.2008 14.07.2009 14.07.2(
TP5 | Temperature of the NG at heating furnace #7, HPS CTSMU 274-05 655354 0.5% 09.2008 14.07.2009 14.07.2(
TP6 | Temperature of the NG at heating furnace #8, HPS CTSMU 274-05 655362 0.5% 09.2008 14.07.2009 14.07.2010
TP7 | Temperature of the NG at heating furnace #9, FPS C°TSPU - 205 8360 0.008t 09.2008 23.09.2009 23.09.2(
TP8 | Temperature of the NG at heating furnace #10, FPS® |C TSPU - 205 8362 0.008t 09.2008 23.09.2009 23.09.2(
TP9 | Temperature of the NG at thermal furnace #30, FPS® |C TSPU - 205 8365 0.008t 09.2008 22.09.2009 22.09.2(
TP10| Temperature of the NG at thermal furnace #18, FPS°® |0 CMU —274-05| 655360 0.008t 07.2008 14.07.2009 14.07.2
TP11| Temperature of the NG at thermal furnace #19, FPS® |C TCMU — 205 6000 0.008t 05.2009 12.05.20092.05.2010
TP12| Temperature of the NG at thermal furnace #20, FPS® |C TCMU — 205 6011 0.008t 05.2009 12.05.20092.05.2010
TP13| Temperature of the NG at thermal furnace #21, FPS® |C TSPU - 205 655361 0.008t 09.2009 17.09.2009.09.2010
TP14| Temperature of the NG at thermal furnace #32, FPS® |C TCMU — 274 655356 0.008t 09.2009 09.07.20099.07.2010
TP15| Temperature of the NG at thermal furnace #37, FPS°® |C TCMU — 274 750917 0.008t 09.2009 21.07.2009 22@O
TP16| Temperature of the NG at thermal furnace #4, TS CPCMU — 274-05| 750977 0.25% 11.2009 21.07.20021.07.2010
TP17| Temperature of the NG at heating furnace #36, FPS® |C TCMT — 103 195.447 0.25% 02.2010 16.02.20116.02.2011
TP18| Temperature of the NG at thermal furnace #38, FPS°® |C TCMT — 103 195.435 0.25% 06.2010 16.02.2010 1802

10
10

10
10
10
D10

Table5: List of temperature meters
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PR1 | Pressure of the NG at thermal furnace #1, TS kPa tradd 00 DI 274538 0.5% 01.20Q7 30.11.20p9 30.1M20
PR2 | Pressure of the NG at thermal furnace #2, TS kPaMetran 100 DI 275890 0.5% | 01.2007| 3.12.2009 3.12.2010
PR3 | Pressure of the NG at thermal furnace #9, TS kPavietran 100 DI 241764 0.5% | 01.2006| 17.05.2010 17.05.2011
PR4 | Pressure of the NG at thermal furnace #10, TS Pavietran 100 DI 241763 0.5% | 01.2006| 01.09.2009 01.09.2010
PR5 | Pressure of the NG at heating furnace #7, FPS kP&etran 100 DI 422353 0.5% | 10.2008| 31.08.2009 31.08.2010
PR6 | Pressure of the NG at heating furnace #8, FPS kPdetran 100 DI 376707 0.5% | 12.2007| 04.03.2010 04.03.2011
PR7 | Pressure of the NG at heating furnace #9, FPS kPetran 100 DI 000088 0.5% | 12.2007| 23.03.2010 23.03.2011
PR8 | Pressure of the NG at heating furnace #10, FPS kP& etran 100 DI 000087 0.5% | 12.2007| 04.02.2010 04.02.2011
PR9 | Pressure of the NG at thermal furnace #30, FPS kP&etran 100 DI 387352 0.5% | 05.2007| 16.02.2010 16.02.2011
PR10| Pressure of the NG at thermal furnace #18, FPS kiRéetran 55 Ex DA| 461211 0.25%| 05.2008| 13.05.2010 13.05.2011
PR11| Pressure of the NG at thermal furnace #19, FPS kiRéetran 55 Ex DA| 486509 0.25%| 05.2009 13.05.20103.05.2011
PR12| Pressure of the NG at thermal furnace #20, FPS kiRéetran 55 Ex DA| 486786 0.25%| 05.2009 14.05.20104.05.2011
PR13| Pressure of the NG at thermal furnace #21, FPS kP&etran 55 DA 458976 0.5% 09.2009 14.05.201014.05.2011
PR14| Pressure of the NG at thermal furnace #32, FPS kP&#etran 55 DA 486510 0.5% 09.2009 14.05.201014.05.2011
PR15| Pressure of the NG at thermal furnace #37, FPS kiRéetran 55 Ex DA| 461217 0.25% 09.2009 24.07.2009 022010
PR16| Pressure of the NG at thermal furnace #4, TS kP#etran 100 DA 340571 0.5% 11.2009 22.01.2010 22am
PR17| Pressure of the NG at heating furnace #36, FPS kPeletran 100 DA 442214 0.5%| 01.2010 13.10.20083.10.2010
PR18| Pressure of the NG at thermal furnace #38, FPS kP&etran 55 DA 458977 0.5% 06.2010, 26.10.200p 26.10.20{10

Table 6: List of pressure meters

Steel weight measurement
For the purpose of monitoring the emission redustithe following parameters are measured:
*  Weight of steel proceeded in the Electro Steel ixigNVorkshop;
«  Weight of half-finished products proceeded througgonstructed heating and thermal furnaces.
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WM1 Weight of half-finished products of FPS | t ErMack-Vk1rk-10 | 0115047 6kg 2005/ 01.07.2010 01.07.2011
WM2 Weight of half-finished products of TS t ErMack-Vk1rk-20 | 205122 15kg 2005/ 19.03.2010 19.03.2011
WM3 Weight of half-finished products of TS t ErMack-Vk1rk-50 | 506149 60kg 2006/ 03.06.2009 03.06.2010
WM4|  Weight of half-finished products of FPS | t ErMack-Vk1rk-80 | 806148 150kg 2006/ 03.06.2010 03.06.2011
WM5 Weight of steel melted at LF t 01VKT-200M 222 2kg 2007 | 16.11.2009 16.11.20010
Table 7: List of weighting machines
The following table presents list of logger-evabrat >
g c c
g | E2 2 s |3 z 3
E |zt 58| & S o - 2T S S
5 | 8¢S =8|~ & 5 S 0 |57 5 B
D g ®© c o < o © U~ O
@) = a o > - =5 =X =
4 ° 0 s 028
LE1 | Logging of NG consumption at thermal furnace] Nm® Ergomera-126 838 0.1% 01.2010 13.08.2009 13.08.2011
#4, TS
LE2 | Logging of NG consumption at heating furnace] Nm® Ergomera-126 836 0.1% 01.2010 13.08.2009 13.08.2011
#35, 36, FPS
LE3 | Logging of NG consumption at thermal furnace] Nm® Ergomera-126 800 0.1%| 01.2010 13.08.2009 13.08.2011
#37, FPS
LE4 | Logging of NG consumption at thermal furnace] Nm® Ergomera-126 834 0.1% 06.2010 13.08.2009 13.08.201
#38, FPS
B.1.3. Calibration procedures

For Electricity Meters:

QA/QC procedures

Body responsible for calibration and certification

page 19
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Calibration interval of such meters is 4 yearstlfi@er meters produced before 01.01.1988 andkrainian Centre for Standardization and Metrology
6 years for the meters produced after 01.01.1988.

For Natural Gas Meters

QA/QC procedures

Body responsible for calibration and certification

Calibration interval of such meters is 2 years.

Ukrainian Centre for Standardization and Metrology

For temperature meters

QA/QC procedures

Body responsible for calibration and certification

Calibration interval of such meters is 1 year.

Ukrainian Centre for Standardization and Metrology

For pressure meters

QA/QC procedures

Body responsible for calibration and certification

Calibration interval of such meters is 1 year.

Ukrainian Centre for Standardization and Metrology

For weighting machines:

QA/QC procedures

Body responsible for calibration and certification

Calibration interval of such meters is 1 year.

Ukrainian Centre for Standardization and Metrology

For transformers:

QA/QC procedures

Body responsible for calibration and certification

Calibration interval of such meters is 4 years.

Ukrainian Centre for Standardization and Metrology

For loggers-evaluators:

QA/QC procedures

Body responsible for calibration and certification

page 20
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Calibration interval of such meters is 2 years. Ukrainian Centre for Standardization and Metrology

B.1.4. Involvement of Third Parties:
Ukrainian Centre for Standardization and Metrology.
B.2.  Data collection (accumulated data for the wHe monitoring period):

The operational and management structure of tHeqirsee PDD Flowchart D.3.1: Responsibilities within the monitoring team.

page 21
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/STEEL MAKING WORKSHOP )

Head of workshop - A. Gorkusha
Process engineer — V. Bashkov
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Figure 6. The operational and management structure
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Head of workshop — N. Bondar

Process engineer — Y. Timofeeva
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B.2.1. List of fixed default values and ex-ante Isline factors:

Data variable Source of data Data unit Comment
EF e, IPCC 2006 tCO2/MWh IPCC 2006 default value
emission factor of the NG 0.0561 tCQ/GJ.

burning process

EFay, See Annex 4 of PDD tCO2/MWh = 0.896 tgMWh
emission factor of the
Ukrainian grid for reducing
project

Table 8: Project fixed default values

Data variable Source of data Data unit Comment

EFcoa, IPCC 2006 tCO2/MWh | IPCC 2006 default value 35
emission factor for local 0.0983 tCQGJ
(anthracite) coal burning

EFay, See Annex 4 tCO2/MWh | =0.896 tCQ/MWh

emission factor of the
Ukrainian grid for reducing
project

Table 9: Baseline fixed default values

Data variable Source of data Data unit Comment
PNGy;, Baseline information 1000ritf See PDDTable A2.1 for
the baseline ex-ante specific steel more detailed information

NG consumption of the 26
reconstructed furnaces

SPH\p, Baseline three years MWht See PDDTable A2.2 for
the baseline ex ante specificinformation more detailed information
heat consumption of the old

VD

SPEL\p, Baseline information MWh/t =0.000028 MWhtt steel
baseline ex ante specific

electrical consumption of the

old VD

SPEL s, Baseline three years MWh/t See PDDTable A2.3 for
baseline ex ante specific | information more detailed informatiorn

consumption of electricity
per tone of electro steel

ELwvort, installed capacity of| Project design MW It was 24 motors, 500kW
the press’ serving motors | documentation each. SoELyor=12MW
before reconstruction

Table 10: Basdline ex-ante factors
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B.2.2. List of variables:
The list of variables was defined in the PDD (SetD) in order to calculate ERs in a proper wayn8f variables could not be monitored directlydata from the
meters should be adjusted by appointed correcéictofs. The following table establishes the linkasen data from the meters and corresponding Vasab

Data variable Data unit Method of calculation Meters used for calculation
EL\p, MWh _ELxK EL= (EL5+EL6+EL7+ELS) (se¢
electricity consumed by the ELyp = 100 Table 3)

new vacuum system (VD)

Where:
EL = electricity consumption, monitored at VD, kWh;
KTR = 600/5 transformation factor, (see Table 42ZR.., TR29).

EL.F, MWh EL X K current X Krrvoltage EL=EL4 (see Table 3)
Electricity consumed by thel EL = 100¢ ’

ladle furnace

Where:

EL = electricity consumption, monitored at LF, kwWh;

Ktr current= 500/5, transformation factor of current transfer, (see Table 4, TR16,
TR17, TR18);

Krvoitage= 35000/100, transformation factor of voltage sfarmer, (see Table 4,
TR19, TR20, TR21);

ELEAF:_ _ MWh ELEAF = ELEAF50 + ELEAFlOO#S + ELEAFlOO#S’ ElLearso= EL1 (See Table 3)
Electricity consumed by the
EAFs With ELear100#3= EL2 (See Table 3)
EL = EL3 (see Table 3
_ ELlOO#B X KTR100#3,current X KTR100#3,voItage EAFL0045 ( )
ELEAF100#3 - 100( !
_ ELlOO#S X KTRlOO#S,current X KTRlOO#S,voItage
ELEAFlOO#S - 100( !
Where:

ELearso = €electricity consumption, monitored at EAF50, MWh
ELear10043= €lectricity consumption, monitored at EAF100K\38/h;
Ktr1oo#3.curer = 600/5, transformation factor of current transfer, (see Table 4, TR6,
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TRY);

TRS8, TR9, TR10);

TR12);

TR13, TR14, TR15);

Ktr1o0#3,voltage= 35000/100, transformation factor of voltage sfanmer, (see Table 4,

ELear10045= €lectricity consumption, monitored at EAF100K3/h;
Ktr1o0#5,curen= 600/5, transformation factor of current transfer, (see Table 4, TR11

Kr10045,voltage= 35000/100, transformation factor of voltage sfanmer, (see Table 4,

ELpr,

electricity consumed by the
new pumps of the 15,000
tonnes press

MWh

_EL xK

TR,current

x K

TR,voltage

ELPR -

Where:

100c

EL = electricity consumption, monitored at press, kWh;
K1r current= 1500/5, transformation factor of current tramsfer, (see Table 4, TR30);
Ktrvoitage= 6000/100, transformation factor of voltage tfanser, (see Table 4, TR31).

EL = EL9 (see Table 3)

Table 11: Project variables

Baseline emissions variables to be measured:

Data variable Source of data Data unit | Method of calculation Meters used for
calculation

PRSTy, Measuring devices of the | Tonnes PRST;; is a result of direct measurement (weighing) efehhalf- | WM1-WM4

the production level of each of the 26 thermal shop and forge and finished products proceeded through each furnace

reconstructed thermal and heating furnacegress shop

PRVSp, Measuring devices of the | Tonnes PRVS,; is a result of direct measurement (weighing) efsteel | WM5

the production volume of vacuumed steel| VD proceeded through VD

PRES, Measuring devices of the | Tonnes PRESis a result of direct measurement (weighing) ofstes| WM5

the production volume of electro steel electro steel shop proceeded through LF

Top Working hours of press Server at energy saving hours Tpp is the sum from registry log book records Registry log-book

department

on press

Table 12: Baseline measurable variables
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B.2.3. Data concerning GHG emissions by sourcestbe project activity:

Variable Description Unit Value

NGiry.1 Natural gas consumption at thermal furnace #9,TS | 000Mn? 115.979
NGy Natural gas consumption at thermal furnace #10,T§ 1000NnT 116.580
NGiy3 Natural gas consumption at thermal furnace #1,TS | 000Nn? 256.941
NGity4 Natural gas consumption at thermal furnace #2,TS | 000Nn? 185.477
NGiys Natural gas consumption at heating furnace #10,FPSI000NNT 443.578
NGiy6 Natural gas consumption at heating furnace #9,FPS 1000NnT 409.415
NGy 7 Natural gas consumption at heating furnace #8,FPS 1000NnT 408.681
NGiys Natural gas consumption at heating furnace #7,FPS 1000NnT 662.352
NGiy.0 Natural gas consumption at thermal furnace #30,FFSL000NNT 285.001
NGity.10 Natural gas consumption at thermal furnace #18,FPSLOOONNT 171.125
NGity.11 Natural gas consumption at thermal furnace #19,FPSLO00NNT 215.983
NGity.12 Natural gas consumption at thermal furnace #20,FPSLO0ONNT 268.282
NGity.13 Natural gas consumption at thermal furnace #21,FPSLOOONNT 170.631
NGyt y,14 Natural gas consumption at thermal furnace #32,FPSLOOONNT 189.569
NGity.15 Natural gas consumption at heating furnace #33,FPSL000NNT 100.578
NGity.16 Natural gas consumption at thermal furnace #37,FPSLOOONNT 53.229
NGiy,17 Natural gas consumption at thermal furnace #4,TS oomer 186.376
NGiy,18 Natural gas consumption at heating furnace #34,FPSLO00NNT 158.048
NGy .10 Natural gas consumption at heating furnace #35,FPSLO00NNT 187.775
NGy 20 Natural gas consumption at heating furnace #36,FPSLO00NNT 165.680
NGty 21 Natural gas consumption at thermal furnace #38,FPSLOOONNT 23.917
EL\p Electricity consumption by new VD MWh 55.469
EL, r Electricity consumption by LF MWh 39811
ELear Electricity consumption by EAFs MWh 21606
ELpr Electricity consumption by the new pumps of thessr| MWh 623
Table 13: Data collected in the project scenario

B.2.4.Data concerning GHG emissions by sources diet baseline:

Variable Description Unit Value

PRST,1 Half finish products production at thermal furn#TS Tonnes 775.36
PRST}.» Half finish products production at thermal furnadd®, TS Tonnes 631.18
PRSTy,3 Half finish products production at thermal furnatdeTS Tonnes 1552.78
PRST},4 Half finish products production at thermal furn#&TS Tonnes 2258.4p
PRSTy,5 Half finish products production at heating furn&d®,FPS | Tonnes 5972.77
PRSTy,s Half finish products production at heating furn&&FPS Tonnes 62473
PRSTy,, Half finish products production at heating furn&&FPS Tonnes 3818/2
PRSTy,s Half finish products production at heating furn&eFPS Tonnes 5905,6
PRSTi,9 Half finish products production at thermal furn#89,FPS | Tonnes 1167|9
PRSTi,10 Half finish products production at thermal furnade8,FPS | Tonnes 1399.25
PRSTi,11 Half finish products production at thermal furnad®,FPS | Tonnes 1322.19
PRSTy,12 Half finish products production at thermal furn#@0,FPS | Tonnes 1129
PRSTy,13 Half finish products production at thermal furn#&1,FPS | Tonnes 1258.84
PRST},14 Half finish products production at thermal furn#$2,FPS | Tonnes 1356/4
PRSTy,15 Half finish products production at heating furn&33,FPS | Tonnes 1222.25
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Variable Description Unit Value

PRSTi,16 Half finish products production at thermal furn#3¥,FPS | Tonnes 436.15
PRST},17 Half finish products production at thermal furnaeeTS Tonnes 1287.96
PRSTy,18 Half finish products production at heating furn&32,FPS | Tonnes 2219.65
PRSTy,19 Half finish products production at heating furn&35,FPS | Tonnes 2145
PRSTy,20 Half finish products production at heating furn&36,FPS | Tonnes 1650.37
PRST,21 Half finish products production at thermal furn##38,FPS | Tonnes 318.715
PRVS,p Vacuumed steel production at VD Tonnes 26859.07
EBDHC efficiency of the steam boilers at the DHC % 8[.6
PRES Steel production at LF Tonnes 29049
Tep Working time of the motors on press Hours 1305.6

Table 14: Data collected in the baseline scenario
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B.2.5.Data concerning leakage:
PDD did not identify any leakages therefore thigise is not applicable.
B.2.6.Data concerning environmental impacts:

The project improved efficiency of use of naturasgelectricity and heat at the enterprise andldaded to
decrease of harmful emissions.

B.3.Data processing and archiving (incl. software sed):

Subproject 1. Reconstruction of thermal and heatindurnaces.Information from flow meters, pressure and
temperature sensors are transmitting to the coatrdl monitoring computer system. All informationoab
technological process is saved continuously. Thahiging period for the log files is at least oneage
Information that corresponds to the natural gasemption in second quarter 2010 has been burné@Dan
These CDs are stored till the end of the credpiegod plus two years.

Every half-finished product that process through filwrnaces has its own unique certificate. Thigifezate
reflects all operations performed on the product #re weight on the exit of every workshop. So,wesght
of half-finished products that proceed through efachace could be easily monitored. Informatiomirthe
certificates is saved in the log books in ordesitoplify the monitoring process.

A report including natural gas consumption and Weif half finished products is generating on a thiyn
basis. The report is signed by the Head of Eneagying Department, Head of corresponding workshap an
approved by Chief Engineer.

Subproject 2. Installation of a new vacuum systemninformation from the meters is passed to the coaind
monitoring computer system of vacuumator. A compsystem records information about every vacuumatio
session, including melt passport, time and elattrabnsumption. The archiving period for the lolgs is at
least one year. Information that corresponds toethetricity consumption in second quarter 2010 thesn
burned on CDs. These CDs are stored till the enldeo€rediting period plus two years.

Subproject 3. Installation of an arc ladle furnace.The data from electricity meters concerning eleityr
consumption is transmitted to the control and naririy computer system continuously. The computstesy
records information about each melt process, imetudhelt certificate. This certificate includesaniation
about the number of the EAF where steel was me#tieskl content, amount of electricity consumed rdpri
melting and weight of steel. The archiving periodthe log files is at least one year. All melttifmates for
the second quarter 2010 has been burned to CDseT@IBs are stored till the end of the creditingqaeplus
two years.

Subproject 4. Modernization of press equipment.

All data concerning electricity consumption is samtted to the control and monitoring computer eystThe
press has a special registry log book, where wgrkime of press is logged, among other data. Thewing
figure presents electricity supplying system of piness with metering points.
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The overall data processing presents on the fatigigure

NG consumption ~] Computersat26 | Archives
at 26 furnaces [V furnaces v
Weight of semi iL .
finished products [ > Log books
at 26 furnace
Electricity N Computers of Archives
consumption and [ EAFs and LF
weight of steel
produced at EAFs v
and LF Log books
> MS Excel Model
Monitoring report
Electricity —— Computer of VD Archives
consumption and
weight of steel
proceed through Log books /\
VD
Working time of | ~N| Archives
press v
—— Log books

Figure 7: Data Processing Chart
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B.4. Special event log:

Since 04 of February 2010, due to the Ladle Fureattansformator failure, feeding of the LF as wead
metering of the electricity consumption was switth® the EAF100#3 transformator. All supporting
documents have been submitted to the AIE duringptheious site visit.

SECTION C. Quality assurance and quality control masures
C.1. Documented procedures and management plan:
C.1.1. Roles and responsibilities:

The general management of the monitoring team jdeimented by the Deputy Chief Engineer of the EMSS
through supervising and coordinating activities hi§ subordinates, such as the head of Energy Saving
Department, the head of Steel Making Shop, Presgikp Shop and Thermal Shop. On-site day-to-day
(operational) management is implemented by the shi@hdorresponding shops. The technological process
data is logged into the PCs continuously. The RGkeareconstructed furnaces, LF, VD, etc., havieomly
monitoring but control functions. Keeping the P@siworking condition is a responsibility of the daetment

of the automated control systems.

All data necessary for the G@mission reductions calculation is collected ia Energy Saving Department.
The head of the Energy Saving Department is makialgulations on a monthly basis. The general
supervision of the monitoring system is executethieyDeputy Chief Engineer.

For this monitoring period the names of the pergsbmvolved is as follows:
» Deputy Chief Engineer: A. Masyuk
* Head of Energy Saving Department: V. Timoshenko
* Head of the Steel Making Shop: A. Gorkusha
* Head of the Press-Forging Shop: N. Bondar
* Head of the Thermal Shop: V. Stankov

C.1.2. Trainings:

All contracts for the equipment supplying includepter describing personnel training. Trainingrisvjing
by equipment producers.

C.2.  Involvement of Third Parties:

The Ukrainian Centre for Standardization and Meyglis a Third Party involved.

C.3. Internal audits and control measures:

CO, emission reductions calculations are performinghenmonthly basis by the head of the Energy Saving
Department. All energy sources flows (such as etgtyt and natural gas) are logged on the servethen
Energy Saving Department. Hence the head of Depattithecks the correctness of measurements by the
indirect calculations.

C.4. Troubleshooting procedures:

Every day the Energy Saving Department reportfi¢oQhief Engineer about energy resources consumptio
by EMSS. That report is the result of analyzinghef data logging on a dedicated server. In cas@pimeter

failure, data discrepancy will be found within oday. The meter will be substituted by working o6&,
emissions reduction will be calculated by crossckivegy method for the period of malfunctioning.
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SECTION D. Calculation of GHG emission reductions
D.3.1. Project emissions:

The project emissions are calculated by the equatio

PEy = Ii |:)Espi : (Equation 1)

Where:

PEy - are the project emissions for the monitoringquertCGO;);

|:)Espi - are the project emissions from each subprojemt) 6P1 to SP4;

The project emissions [tCO2/y] from SP1 are:

= 26
PE.=X (5 NG *LCV."EF.)- (Euation 2)
1= tf i

Where:

PEspl - is the sum of project emissions of subproject infelach month of the monitoring period , [0
Nth ; - is the volume of NG, used by the 26 reconstruatedsices in the month i, [1000 nm3];

L CV ,, - is the lower calorific value of the NG for the mbrig [MWh/1000nm3];
EF .. - s the emission factor of the NG burning procesSOR/MWh].

The project emissions [tCO2/y] from SP2 are:

PEspZZ_gl (EI— “EFJ; (Equation 3)
i= 4

VD,i

Where:

PEspz - is the sum of project emissions of subproject tnfelach month of the monitoring period, [t§0
EL,., - s the electrical consumption of the new VDlie tnonth i, [MWh];

EF . - is the calculated emission factor of the Ukrairgaid, tCO2/MWh].

The project emissions [tCO2/y] from SP3 are:

PEs: =

Where:

((ELLF,i + EI—EAF,i) * EF e|) ; (Equation 4)

n
i=1

PESpg - is the sum of project emissions of subproject &feach month of the monitoring period, [tO
E|_LF .- is the electrical consumption of the new ladieéce in the month i, [MWh];

E|_EAFi - is the electrical consumption of the electric fmmmace in the month i, [MWh];
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The project emissions [tCO2/y] from SP4 are:
n .
PE..= 2 (ELpR i "EF.) (Equation 5)
=1 '

Where:

PESp4 - is the sum of project emissions of subproject 4nfemch month of the monitoring period, [t§O
E|_PRi - is the electrical consumption of the new pumpsef15,000 tonnes press in the month i, [MWh].

2Q 2010
Project emissions [tCO.e]
Subproject 1. Reconstruction of thermal and hedtingaces 9 066
Subproject 2. Installation of a new vacuum system 50
Subproject 3. Installation of an arc ladle furnace 22 926
Subproject 4. Modernization of press equipment 558
Total for second quarter of 2010 32 599
Table 15: Project emissions
D.3.2. Baseline emissions:
i=4
BE, = > BE.: (Equation 6)

Where:
BEy- are the baseline emissions for the monitoringooe ftCGOy;

BEspi - are the baseline emissions from each subprojech, $P1 to SP4.

The baseline emissions for SP1 [tCO2/y] are:

BE..- 2%6(,51 (SPNG;; *PRST,*LCV \* EF o)’ (Equation7)
1=

Where:

BE 1 - is the sum of baseline emissions of subprojechfeach month of the monitoring period, [t;0O
p
SPNG; - is the baseline ex-ante specific NG consumptiathef26 reconstructed furnaces, [1000nm3/t

steel];
PRST s - I1s the production steel level of each of the@nstructed thermal and heating furnaces in the

month i, [tonnes].
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The baseline emissions for SP2 [tCO2/y] are:

BE..- i% (SPH *PRVS,,* EBuic” EF s * SPEL," PRVS,, *EF ) (Eauation®)
Where:

BEspz - is the sum of baseline emissions of subprojdodr@d each month of the monitoring period, [t§,0
SDH vo~ IS @ baseline ex ante specific heat consumptidheobld VD, [MWh/t];
PRVS/D. - is the monthlyproduction volume of vacuumed steel, [t];

EBDHc - is the efficiency of the steam boilers at the DHC
EF o - 1S the emission factor for local (anthracite) ldmarning, [tCO2/MWHh];

SPEL, - is a baseline ex ante specific electrical consionif the old VD, [MWh/t];
EF. , - Is the calculated emission factor of the Ukrairgaid, [tCO2/MWHh].

The baseline emissions for SP3 [tCO2/y] are:

BE..-> (SPEles’PRES'EF.) (Eaion)

Where:

BEspg> - is the sum of baseline emissions of subprojdodr® each month of the monitoring period, [t§,0

S:) ELES - is the baseline ex ante specific consumptiosl@dtricity per tone of electro steel, [MWh/t
steel];

PRES — is the monthly production volume of electro stél,

The annual baseline emissions for SP4 [tCO2/y] are:

BE...- i T, ELvwor" EF4.): (Equation 10)
Where: )

BE... - is the sum of baseline emissions of subprojdob#h each month of the monitoring period, [t4:0
sp4
Tpp - is a working hours of the press in the month; [

E|_MOT - is the press’ serving motors before reconstruc{idiy].

2Q 2010
Baseline emissions [tCO €]
Subproject 1. Reconstruction of thermal and hedtingaces 59 629
Subproject 2. Installation of a new vacuum system 13513
Subproject 3. Installation of an arc ladle furnace 26 774
Subproject 4. Modernization of press equipment 14 038
Total for second quarter of 2010 113 953

Table 16: Basdline emissions
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D.3.3. Leakage:
Not Applicable

D.3.4. Summary of the emissions reductions durindie monitoring period:

2Q 2010
Emission Reductions [tCO €]
Subproject 1. Reconstruction of thermal and hedtingaces 50 563
Subproject 2. Installation of a new vacuum system 13 463
Subproject 3. Installation of an arc ladle furnace 3 848
Subproject 4. Modernization of press equipment 13 480
Total for second quarter of 2010 81 354

Table 17: Emission Reductions



