LLC POLTAVA LOCOMOTIVE REPAIR PLANT

150 years of operation )




LLC POLTAVA LOCOMOTIVE REPAIR PLANT

C The enterprise was founded in 1871 as the "Main Steam Locomotive Workshops" of "Poltava" station of the KharkeNikolaev
railway.

C From 1871 to November 1963, 16,561 locomotives were repaifedltava.

C In 1963, the first TE3 locomotive was repaired

C In 1967, the repair of the locomotives of the TEP60 seriesweatered

C Since 1973, the enterprise has been repairing mainline universal locomotives of the M62 series

C Since 1997, the repair stichseries of locomotives has been mastered: passenger TEP70, freight 2TE116, shunting TEGM&nd

C Comprehensive modernization includes, but is not limited to the replacement of power plants, such as ChME3, 2TE10M, 8Z&d40, 2M
TEMY locomotives. The whehotor units are also being modernized

C The car retarders are being repaired for hump yards

C For all the years of the enterprise's existence, about 57 thousand locomotives have begpaired.
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Workshops:

Locomotive building
Diesel engine overhaul
Hardware

Carriage, foundry

mechanical and tool
workshops

Workshopfor the restoration of
spare parts

LLC POLTAVA LOCOMOTIVE REPAIR PLANT

Total useful area 85,115m2
Overhaul of up to 600 locomotive sections per year

Dieselworkshopcapacity: overhaul of up to
800 diesel generators pgrar

The production of casting and processing of
parts of the cylindepiston group of diesels
has been established

Machiningof metal products with the use of modefn
technologies
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LLC POLTAVA LOCOMOTIVE REPAIR PLANT

LLC POLTAVA LOCOMOTIVE REPAIRPLANT today is

A Famous brand

A Qualification, knowledge and experience of sheff

A Developed technology and knevow of repair and procurememanufacturing

A Certificate of conformity of repair production to industry quality standards for Ukraiaiavays

A The jobproved system of supply with quality materials and components;aniétested connections with
suppliers and subcontractors, including from the USA and the European dduioinies

A Advanced technical solutions for modernization of the outdated locomotives have been developed and put |
serial production, as evidenced bpatents

A Referenceof completed projects in Russia, Ukraine, the Baltic Stated/amgjolia

A Execution of orders for national railways and induseiaterprises

A Strategic partnership with global manufacturers of railway equipment: General Electric Transportation (USA),-Zepglitta (Germany),
CZLoco ( Czech ®elgn(BlJvakia, CummiGs@EA), ABC (Belgium), Woodward (Hungary
A Experience of foreign technical solutions and their certification for compligiteehelocal norms and standards.
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LLC POLTAVA LOCOMOTIVE REPAIR PLANT

Major modernization projects
Ourcompany, t og edvder(Slovakia) Has dével§ed and implemented a project to modernize
ChME3 series locomotives with the installation of CATERPILLAR 3508B diesel engine and a new modern
equipmentby leading Ukrainian and foreign manufacturers
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The project was based on a deep modular modernization of the locomotive

cooling unit pneumatic
cabin equipment block
bottom cowlings

electrical unit

compressor

cart

diesel generator
fuel tank

main frame



LLC POLTAVA LOCOMOTIVE REPAIR PLANT

During the modernization of the ChME3 locomotive, the following innovations were
introduced

A BIS-R fuel consumption contrelystem

A Webastmrestartindheater

A ALSN-MU complex, including safety devices and electrageedometer
A Replacement of all mechanical drives with eleatries

A TELSIS fire controbystem

The result is a locomotive with improved and modern characteristics

Extension of locomotive operation to ¢&ars

Reduce fuel and oil consumption

=
_=
>

Improving the operational readiness of the locomotive

Reduction of operatingosts

o Do Io Io o

No downtime for engine repair and maintenance provided
at least oncevery three years for ChME3, and eatlier
than 1015 yeardeforethefirst overhaul folChME3M

Improving security andeliability

o o

Improving the working conditions for locomotizeews
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The main modernization projects

The locomotives of the 2TE10 series were modernized by our enterprise according to
the GE Transportation project with the Super Skid power unit
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This project was based on a deep modular modernization as well

Super Skid Module

Nt

a =
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pip ”"‘r _;: it




LLC POLTAVA LOCOMOTIVE REPAIR PLANT

The main components of th&uper Skid Module

Control cabinets with
the BrightStar™ 7FDL
control system Rectifiers Diesel engine

3

Refrigerator fan Radiator

Diagnostics
display

Equipment AC Generator and Oil filter Oil cooler Compressor
cooling fan auxiliary machines



LLC POLTAVA LOCOMOTIVE REPAIR PLANT

Advantages of the modernized locomotive

Extension of the locomotive operation to\&€ars
Reduction of diesdlel and oil consumption
Increase of locomotive productivity %
Improving the operational readiness of theomotive
Reduction of operatingosts

Improving security andeliability

Reduction of harmfuémissions

Automatic diesel engine overloadotection

O 0 0 0 0 0 0 0 0

Tightness of the diesel engine system, which excludes leakage of water, oil and
fuel

Improving the working conditions for locomotizeews

0



LLC POLTAVA LOCOMOTIVE REPAIR PLANT

The main modernization projects

The locomotive of the ChME3 series was modernized by our enterprise according to #6& Loko project using
Caterpil | adeselbeoghé 1 2 )
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Block-modular modernization

Replacemenof the power plant with the ¢ 85121 Caterpillar
Electronic microprocessor contrgystem

Electric transmission of the alternatidgectcurrent

More powerful diesel engine in comparison with the standasd
Reduction of control circuits voltage to ¥4

Application of antifreeze as a coolant for a diesgjine

Electric drives of the locomotive auxiliapystems

Advanced brakingystem

Rotary type compressor for pneumadistem

To Do o o o Io Io I Ix

Pneumatic system block

Electrical

equipment unit Cooling

unit

Cabin Additional
Power unit drive

unit
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The result is a locomotive with moderncharacteristics:

Extension of the service life for the locomotive up to/2ars
Reduced diesel fuel and @ibnsumption

Increasing the operational readiness of the locomotive
Reducedperatingcosts

No downtime for engine repair anthintenance

Increasedsafetyandreliability

O 0 0 0 0O 0O 0

Improving working conditions for locomotive crews
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The main modernization projects

The projects on modernization of the locomotives of the M62 seriasith installation of DGU of 526 DGtype were
developed and implemented by our enterprise
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Key issues off 62 modernization

Overhaul of an increased volume with the extension of the locomotive's service life by 25 years
At the request of the customer, modernization with the replacement of the power planR6R2IG5

can be provided

Modernization with minimal interference in the design of the locomotive and the adaptation of the
standard electrical circuit for the installation of a new diesel genesgtor

Installation of an automatic oil purification filter with backwash, manufactured bylgolth

Reduced consumption of diesel fuel amld

Increasing the operational readiness ofitltemotive

Reduced operatingpsts

Increased safety amdliability

OO0000 O OO0
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PDG-1M diesel generatorset was installed during the modernization of the TEM-1M (serial number 1826
locomotive Theratedenginepowerincreasedy 20% to 880 kW (1200hp), which in turn hasa positive effecton the
tractioncharacteristicef thelocomotivedueto theincreasedractionforce Thetractionelectricmotorsof the EDT200
B type werereplacedwith more modernonesof the ED-118A type Also, the electricalcircuit of the locomotivewas
changedwith a completereplacemenbf the wiring, taking into accountthe new installed equipment ALSN was
installed and the supportingstructuresof the frame of the locomotive and bogieswere restoredwith extension of
servicelife to five years.
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CHARACTERISTICS OF THE u [ {-1 [ LOCOMOTIVE
AFTER MODERNIZATION AT LLAPOLTAVA LOCOMOTIVE REPAIR PLANT

Diesel engine type PDG1 [
Engine power, kW (hp) 880(1200)
Rated generator power kW 780
Generator type GP-300B
T etk | 204
Fuel consumption g/kWh 220

Typeof traction electric motors | ED1 1 8 ¢

Power kW 192
Continuous currentA 595
Constant voltagev/ 356

Maximum rotation speed
rpm

2290

Cust omer -Dnipm Interbrankhy i v
Enterprise of the I ndustri al Rail Trans


https://www.multitran.com/m.exe?l1=1&l2=2&s=g/kWh&split=1

LLC POLTAVA LOCOMOTIVE REPAIR PLANT

In 2019current repair of two TEM -7 export locomotiveswas made with modernization of illumination systemwith LED

spotlights and lighting fixtures for FERREXPO POLTAVA MINING . The Mattei rotor-plate compresso(ltaly), the "Vector"
electronicspeedmetersand the new ergonomicantivibrationchairsfor driver wereinstalled The locomotivesare madein the
corporatecolor of the Customerwith the logo applied Supportingmetal structuresof the locomotive (body and bogiesframes)

wererenewedwvith extensiorof servicelife to 5 years




According to the requirements of the technical t&§EM-2 Shunting Locomotive with a Capacity of 895 kW", approved by the management '6f JSC
Nikopol FerroalloyPlant ", the project for TEM2.00.00.000MP modernization, developed by LLC "Poltava Locomotive Repair Plant" provides for the
replacement ofhe outdatedliesel generator on the modern CUMMINS QST3@ one with the new A735U2 tracti
Electrotyazhmash

The project also provides for the following works:

* Modernization of théocomotive electric transmission ystalling a traction rectifier and converters using a modern eleaset

* Locomotive equipment with electronic microprocessor diagnostic and control systemaviitor

* Installation of theMattei M111J rotaryplate compressor (Italy) with the drive from the eleatniator

* Modernization of the refrigerator shaft with the installation of an electrically dfesven

* Installation of TED cooling fans with electridrive

* Installation of air conditioning, refrigerator, microwave and ergonamnitvibration chairs

* Extension of the service liffor the locomotiveto 10years in accordance with the technical solution developed&By'Ukrainian RailwaysBranch
"Scientific Research and Design Technological Institute of Railway Trafispittt issuance of an appropriadecument
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Cummins QST36L2 DieselEngine

Quantum _System programmable functions optimize engine
performance to meet certain requirements for duty cycles and
workloads. Constantly monitors the condition of the engine and
automatically adjusts to achievepeak performance. Highly reliable
aluminum channelfor wire provides convenientservice

Cylinder head with channel swirl: optimizes air flow to reduce emissions
and increase twisting moment at lowevolutions.

High power oil pump and oil pan provide first-class lubrication to extend
service life of the components and increase servicgervals.

FCD working cylinder: solid cast iron pistons for maximum reliability

Powerrange 760- 1200hp/ 567- 895kW and durability. Individual, 7 -bolt cross cylinder heads provide high
Maximumtwisting moment 1800- 2100Nm efficiency and withstand high pressure

Nominalrevolutions 1800rpm Camshaft and driving gear. camshaft large diameter with

Idle speed600rpm microstructuring and high strength driving gear with a high overlap
Displacement30.5liters. Dry weight 3375kg coefficient provide high power anddurability.

OveralldimensionsL x W x H: 1933 x 1506 x 170@m Pre-lubrication system: prevents starting without oil pressure. Engine

Designatioraccordingo GOST @Il -Union StateStandard) 10150
88: 12ChN14 16,5

Operating cycle: foustroke. Cylinder arrangement:

shaped

Method to supply fuel to the cylinders: combined Htjéction
Number of cylinders: 1pcs

Diesel starting method: electric starters (2 Esll-featured fuel
injection system: High injection pressure improves performance, sav
fuel and transient characteristics

service life extends due to dry startingprevention.

500,000 gallons before overhauproven working cylinder, all-cast iron

block, high-strength crankshaft and connecting rods provide a service life
till 500,000 gallons (1,892,706 liters) of fuel are being combusted without
overhaul A

C ENTI NE ton%ntly monitors the engine duty cycle and load
gfflClents by removing small amounts of waste oil as needed and adding
ew one. The removed oil enters the fuel system for combustion. Increases
the oil change interval to 4,500 hours.
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$.-735U2 Traction Unit
(manufactured by SE "Plant"’ Electrovazhmashn,

=

Kharkiv

Nominal revolution speed: 1800 rpm e —-— )
Type of synchronous generator: traction one =TS =N -
Operating mode: S1 (continuous)

Power at the connecting terminals: 800 kW
Linearvoltage: 660/230 V

Phase current: 2 x 385/2 x 1115 A
Frequency: 150 Hz

Efficiency: 94.0 / 94.5%

Rectified voltage: 870/295 V

Rectified current: 920/2700 A
Excitationcurrent, no more than: 145 A
Note - The unit can be used in a continuous operation with 850 kW terminajs
in the |l ine voltage range (230¢é 6
due to auxiliary generator using the excitation control unit

Type of synchronous generator: auxiliary

Operating mode: S1 (continuous)

Power at the connecting terminals: 160 kW

Linear voltage: 400 V

Phase current: 257 A

Frequency: 90 Hz. at

Power index: 0.9.

Efficiency (excluding mechanical and ventilation losses): 92.0%
Excitation current, no more than: 130 A

Unit ventilation- selfventilation from the buitin fan

Unit weight: 4300 kg.

he tract



