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KEY PREREOUISITES FOR THE IMPLEMENTATION OF THE 2033 CONCEPT

The main part of the locomotive fleet was designed and manufactured in the 60s and 80s of the last century, has low efficiency in comparison
with modern locomotives, cannot provide a proper increase in the speed of freight and passenger trains, and others.

The presence of a multi-series inventory.

Part of the potentially active locomotive fleet is out of order and needs significant restoration.

The inventory of locomotives exceeds their actual needs by almost a third.

The presence in the active fleet of a significant proportion of locomotives whose average age exceeds 50 years.

Depreciation of the locomotive inventory is almost 100%.

There is a steady dynamics of increasing operating costs for the maintenance of the existing fleet of locomotives.

SOLUTIONS ————

Restoration due to capital repairs with modernization of individual units and extension of service life.
Update due to the purchase of new locomotives

Unification, definition of perspective series of locomotives by types of movement.

Reduction of operating costs for the maintenance of the park..

Specialization of the main production facilities and optimization of the park.

Transition to service of new locomotives.

.
O

{ FINANCIAL AND ECONOMICAL EFFECT ¢ SOCIAL EFFECT {
0

optlmlzmg the technology of the transportatlon Q Ensuring a sustainable transportatl_on ) )
process. process and, as a consequence, the receipt ‘0 Saving human resources of technical staff.
Unification .~ of locomotives series = and of funds from transportation. Q Improving the working conditions of

I Ry

Uoo0ooDOo

optimization of homenclature stocks of spare = Saving energy resources from the operation operating personnel.

parts __and materials for carrying out of new locomotives. Q Providing the needs of the population in
D Addltlonal proceeds from the Write-off Of passenger transportation by ra”_

maintenance and repair. )
excess inventory.

U Rational use of production and technological
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DYNAMICS OF UKRRAILWAY JSC LOCOMOTIVE FLEET DEMAND FOR
THE PERIOD 2021-2033

Calculation of forecast demand is based

w

o

on the operation parameters for 2020:

alculation of forecast locomotive
demand is made with the following

assumtions:
Rail traffic: 1. Increasing rail traffic to the pre-crisis
276 894 min ttkm brut. level:
Average daily number of passenger 2021-2025 2026-2033
trains: +2% annualy const.
100 pairs.
Average daily capacity: 714 K tons. 2. Electrification of sections:
Average schedule speed: O Dolynska — Mykolaiv — Kolosivka
36,3 km/h. 253 km
Average technical speed: O Kovel —Izov — State border
42,4 km/h. 94 km
Average daily mileage of electric loco:
480 km. 3. Optimization of freight traffic on
. Average daily mileage of diesel loco: regional branch sections electrified by
400 km. various power systems.

*Demand of locomotive fleet is calculated on the basis of the baseline scenario taking into
account the forecast of demand for freight transportation by rail until 2035 and may vary
depending on realization of main parameters of economic development of the state.
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SHUNTING DIESEL LOCOMOTIVES SERIES YUME3B/i

Dynamic of active fleet PROBLEMS: OPTIONS TO SOLVE THE ISSUE OF FLEET MAINTENANCE:
1200 OVERHAUL MODERNIZATION PURCHASE OF NEW
. . 4 With modernization of individual units Complex with remotorization . )
g 1100 | UME3T, QO Service wear of diesel locomotive § Relatively small capital % Improvement of technical 4y Compliance with modern
H LI 1000 HME3e fleetis 100% (aver.age 34 yearsold). = investments specification ;Fe;'lf'ca:'ops il
2 = . g i i i . i evel of technical
8 g e 00 gso O The inventory stock of mainline = :;l,g”rﬁgi;e;c%rrie:gg%se 4 Decrease of maintenance and & regdiness coefficient
8 I YME3T, L, LLLELLELL diesel locomotives exceeds actual § @) Absence of equipment and Eeéﬁ'é;soesff fuel and diesel 3  High level of environmental
o annnnnnnhasiVEIG oo *" AMEST, | 214 demand of locomotives by more than = facilities. +  Costs parameters )
700 YME3e 40% [ ] -) Restoration of passport . + Increase of locomotive
YME3T | 195 | 173 . . specification Service li . performance
600 : e = X . o ervice life extension for 10- ;
- Q T.he .?.umtt)er of IEcolm?tlv:s rigm;lng " @ Lowquality of repair 15 years. + CDgg{;e:?ceeof transportation
signiticant overhaul (restoration) IS = . n
el ) » & . » = Considerable costs of o, Absence of manufacturing 4+ Sservice life at least 40 years
400 YME3 YME3 YME3 more than 20% (269 units) of the _ current maintenance base, equipment and facilities
200 656 inventory fleet. - 2) Large amount of for maintenance Z Big chapital investments for
X . .. i i i urchase
umes | 1014 | 736 | 200 O Steady dynamics of increasing g unscheduled repair 2 ﬁili{‘féﬁf’f capital . F’)\‘ecessity of maintenance
100 operating costs for maintenance of ®
P . g L =) Overstated rate of return 2, Limited market of spare parts
B 0 : the existing fleet. .
CEO|| 8278 || E Inventory Active Active 870 ]
— fleet fleet Fleet 1
DEMAND 2021 2021 2033 0,32 MUSD net of VAT 1,176-1,732 MUSD net of VAT 1,8 MUSD net of VAT

PRIORITIZED PERSPECTIVE: || BASIC PROJECT MODEL: . RESULT BY 2033:

The chosen option to solve the issue — overhaul of Replacement of standard ) Installation of automatic
. . . B . Installat f electric contactors of Installation of Installation of energy fire extinguishing and . L. : A
locomotives series UME3s/ with modernization of voltage agjuster  auxiliary owvoltage  climate control saving lightning alarm systems Work description Quantity, | Cost, bil
protection machines plant systems unit UAH

individual units - BASIC PROJECT

Total scope of BASIC
PROJECT implementation 870 | 9,683

Argument 1.

In the short term, it is not possible to update
the required active fleet of shunting
locomotives.

Argument 2.

Developed repair base at all regional
branches, including afiliated plants
Argument 3.

Availability of qualified personnel.

Writing off overstated
inventory fleet (income)
Conditions for
implementation:

BASIC PROJECT

358 0,3

Internal contractor
(PrJsc)

Modernization of
Overhaul according to the traction engines
regulatory documents Modernization of load-bearing with insulation class
structures (frames of carts —
and bodies)
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WORK WITH SHUNTING diesel locomotive fleet SERIES UME3g/i UNTIL 2033

1300 1558 Dynamics of inventory fleet, un. Dynamics of active fleet, un. Dynamics of fleet demand, un.

. 1100

921
900 870

760 850
700 | — P —

Dynamics of
fleet, un

80 757 757 779 779 779 779 779 779 779 746
o A = Ml MUAH MUAH MUAH MUAH MUAH MUAH MUAH MUAH

MUAH
612 MUAH MUAH
60 muaH

50
40

30 55 61
20

61 68 638 70 70 70 70 70 70 70 67

Basic Project, un.

10
0

2021 2022 2023 2024 2025 2026 Year3027 2028 2029 2030 2031 2032 2033

50 0
-150
-250
-350

Writing off
fleet, un.

-328
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MAINLINE FREIGHT DIESEL LOCOMOTIVES

CHOICE OF BASIC MODEL IN CASE OF THE SAME FORECAST

. . n
8 Dynamics of active fleet PROBLEMS: .
3 R O Inventory availability of mainline freight : PROJECT AMOUNT:
2 g B 2TE108/i locomotives is almost 3 times higher than g Specific
<] = = . . i
E : . actual demand in locomotives. . . i consumpio oo Cost of bét‘s'c . R
(M62, 2M62, 2M62y, 2M62k, 2TE1OM, m tkm br. P ( MUSD)’ ' (sections), un.
2TE10m| 60 37 400 |M62/2M628/1 2TE10yT, 2TE10Y, 2TE116, TE33AC). : -
aTEf0yT| 35 | 30 O The number of locomotives requiring g Overhaul with
significant repair (restoration) is about half = o \ i 7
2TE10y| 6 4 \ i
= ” 2TE108/i of the inventory (280) units, including 106 & 2TE116 33,14 Tr?(fiiirgljzstﬁr;tgf 0,85 259 320 ]
2M62 | 98 | 23 | ,;; . .TE33AC locomotives of 2TE116 series). =
ome2yk| 115 | 49 | 200 PEmSsRRsS I.VI:i;/.ZRII-G;. "EEEERLESIAC T ] O Service wear of the locomotive inventory H Coml )
mez | 49 | STE116 — fleetis 100%. = | 2TEM08fi | 482 |modemisationwitn | 1,45/1,56 259 178/166 | i
E— o | 100 2TE116 | 1u0 Q There .IS a steady dynar.nlcs of increasing r fEmeEtEen &
2TE116 operating costs for maintenance of the _
2TE116| 229 | 107 existing fleet. n Complex Z
e | o7 || a5 ° " inventory Active Active 0 = | M62/2M62B/i| 48,83 | modernization with 1,79 259 144 il
fleet fleet Fleet " remotorization &
sss pE 2021 2021 2033 L]

MAND
EEEEEEEEEENEEEEEEEEEEEEEEEENESR

PRIORITIZED PERSPECTIVE:
The chosen option to solve the issue — overh

BASIC PROJECT MODEL:

Replacement of

RESULT BY 2033:

WOI’k description Quantity, | Cost, bil

Installation of a

L Lo . standard electric s Replacement of ’
ystem of
modernization of individual units - BASIC PROJE contactors of  wston of lectronic R of  movable joints of Lol S
auxiliary oW yequiation of  Installation of  Of standard  regulator of cranked ~diesel rubber water pipelines Modernization of i ;
Argument 1. Main series in the active fleet of mainline freight voltage protection gperating modes voltage adjuster ~ rectifier unit  shait rotation frequency ~_seals with with flexible traction engines Total scope of BASIC PROJECT implementation 160 6,904
machines typeYKBT-5 silicone ones elastic couplings

locomotives of Ukrrailway JSC is 2TE116.

Argument 2. Operated by structural and production units of the
locomotive facilities of all regional branches.

Argument 3. Design of the locomotive as a whole is determined by
high level of reliability, maintainability, efficiency of fuel and energy
consumption.

Argument 4. Traction and energy performance meet the established
requirements.

with insulation class
H

Total scope of current repair in MP-3 (restoration)
with replacement of cranked shaft of diesel 20 0,220
locomotives series TE116

Total scope of diesel locomotives series TE33AC

climate control
plant el NN
I:——: T > - -
Replacement of | |3 N A
regular & |
automatic fire.
extinguishing

LS \"

30 2,028

\Writing off overstated inventory fleet (income)

% . . . 733

Argument 5. Developed repair base at all regional branches, including and alarm : sections 0,62

PrJsc. — — -

Argument 6. Availability of qualified production staff. Unification of seriality of locomotives and

Argument 7. Main nomenclature of spare parts and equipment is 1) optimization of nomenclature of spare parts and 2TE116, TE33AC

already manufactured in Ukraine =" |materials for maintenance and repair

Argument 8. Ability to repair dieéel units. o Conditions for work: Internal contractor

Argument 9. The production of a certain range of spare parts and 8V9723U: W!tn mogern!zat!on 0; !ng!V!gua: units (PrisC)

consumables is familiar to production units and branches of Ukrrailway Installation of energy verhaul with modernization of individual units

Jsc. saving lightning Modernization of load-bearing Overhaul according to the (restoration) Tender procedure,
systems structures (frames of carts regulatory documents internal contractor

and bodies)

IIIIII.IIIIIII.IIIIII.II"
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WORK WITH FREIGHT DIESEL LOCOMOTIVE FLEET SERIES 2TE116 UNTIL 2033
180 180 180 180 180 180 180 180 180 180

169 77 1 : : i ? 1 : ’
154773 : : : : ; : : :
: 40) H - -
139 7] : 2] % | DYNAMICS OF ACTIVE FLEET [ #
10 o : : : : : : ' : : H
+ ] » » [ ] L] ] » [ ] ] »
B B B B ] ] i B A ]
T I : . . : v '
5 MUAH _ = . : : L]
25 - . . s . " ' - :
E 20 |: : : : : v . :
> 20 7 A 7 - ’ : - - ’ : ’
2 = MUAH » MUAH = ’ . . - n .
= . » 647 B 647 & . v .
@ 15 ' 3 12l 3 I mUuAH & MUAH . v : : : 2 2
& s l : - el g 45 5 MU R NIRRT
- "/ - . . . . » MUAH I - " =
: :| ! : 4 ; © MUAH : MUAH : MUAH : S MUAH PowoAH P MOAH D o b
10 3 : | H : : - . : : " : :
4, ! » [ s n n : n n
:"-,12 = A5 = 5% | 15 ; . : : : . : :
5 % : ' A ;) 11 2} 11 kY10 3 10 ;| 20 [} 20 5| 20 [:| 10
: :‘ »! : L : ] L] [ ] : [ ] ] ]
N . :‘ ] u n : n =
O ‘ 7777777 .‘ 777777 YL S LSS " n |
2021 2022 2023 2024 2025 2026Year32027 2028 2029 2030 2031 2032 2033
Current repair MP3 (restoration) with replacement of cranked shaft Basic Project (restoration) Basic Project
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MAINLINE PASSENGER LOCOMOTIVES

DYNAMICS OF ACTIVE FLEET PROBLEMS: y OPTIONS TO SOLVE THE ISSUE OF FLEET MAINTENANCE:
2 E oz s —— O Active fleet of diesel locomotives is less ‘l OVERHAUL RURCHASE Ol NEW ONES
2 = § | TEM150 TEMS0. | 4 | el R With modernization of indiviudal units Compliance with modern
E: § : . than half of their existing inventory fleet. 3 Relatively small capital + specifications
8 g g O A part of passenger transportations is : investments &) High level of technical readiness
= o made by freight locomotives. » Available engineering and coefficient
QO The number of locomotives requiring : man_ufacturing base e 4+ High level of environmental
S o significant repair (restoration) is more than = Available equipment and facilities ;lnarametersf | ) .
. n
TEN70 half of the inventory fleet (38 un. —~ TEN70, g« _ il "R JipCOMotive performance
o | TEM150 <en70 65 2un —TEI'I150) = - Restoration of passport specification D o ! ) )
; ' o ecrease of transportation cost price
O 96 %. Service wear of inventory locomotive = F P P
° TET fleetis + = Low quality of repair 4+ Service life at least 40 years
ol Il O Steady dynamics of increasing operating v Considerable costs of current ¥ Big capital investments for purchase
costs for maintenance of the existing fleet. g = maintenance
4 = ' Necessity of maintenance
Inventory Active /?:(ig(‘elle 69 : _ Larg_e amount of unscheduled
ggfi o1 2033 L] repair = Limited market of spare parts

PRIORITIZED PERSPECTIVE: ‘ BASIC PROJECT MODEL.: RESULT BY 2033:

The chosen option to solve the issue — overhaul with Replacement of

standard electric
contactors of

Installation of

Replacement of ‘

. L N . . lect lat inti Quantity, | Cost, bil
modernization of individual units of locomotives series 'y wousble Jolats of Replacement of ©of cranked shaft  nstalation of St Toetfer oz ow- Work description unit UAH
TEM70 - BASIC PROJECT, TEMN150 B Jstalation of flexible clastic diesel rubber seals @107 1eAUNCY voltage adjuster unit typeYKBT-S " oyzchines : Total scope of BASIC PROJECT
: satety Systems couplings with silicone ones — —/ ﬁ nstalttion of B implementation 65 1,975
. . e H climate control
Argument 1. The only series in the fle_et of mainline » X olant : Total scope of overhaul with
passenger diesel locomotives of Ukrrailway JSC - : - I \ ] = [modernization of individual units of 4 0,096
TEP70, TEP150. = IE Rl i ! i m |locomotives seriesTEMN150
Argument 3. Design of the locomotive as a whole is ] I ' i =] - :
determined by high level of reliability, maintainability, : | Z O F (‘ = [Conditions for work:
efficiency of fuel and energy consumption. n = = : == - = u [Overhaul with modernization of Internal
Argument 4. Traction and energy performance meet  ® NOROCO0 ' ma. H '(f)‘d'VLdUT U_Tr']ts dernization of contractor (PrJSC)
h 1 » | "
the established requirements. H 4 U, L L ; g |2 vernaul with mogernization o
Y oy . Ty - & 800 T %  [individual units (restoration) Tender procedure,
Argument 5. Availability of qualified production staff. ] ¥ v ' internal contractor
Argument 6. Main nomenclature of spare parts and : 1 E n
equipment is already manufactured in Ukraine. n E ~ =
Argument 8. Ability to repair diesel units. u I \ :
. . |

Argument 9. The produ_ctlon of a certain range of spare : s Y P —— —* g o Sa s o - [
parts and consumables is familiar to production units ®  Installation of ire  load-bearin system with replacement of axial- ~ OVerhnaul according to the

1 : energy saving Modernization of d al n of load-bearing piston motor pumps mn-250/100 regulatory documents [}
and affiliated branches of Ukrrailway JSC. : lightning systems _{raction engines \ o slarm systems structures diggf:lzf' carts with electric motor fans mv11 ma11 —

witl class

YKP3AAIBHUUA=




WORK WITH PASSENGER DIESEL LOCOMOTIVE FLEET UNTIL 2033
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FREIGHT AC ELECTRIC LOCOMOTIVES

PROBLEMS:

Main part of electric locomotive fleet was

DYNAMICS OF ACTIVE FLEET

500 1 o .
| 265, 23C5K 33 [ERE2REE ""I""Ar% designed and manufactured in the 60-80s of
g b v -37 last century, which operation requires
g 2 g increase of repair and maintenance cost by
a 400 .
= 5 d 40-60%, they have low efficiency compared
g g g 157 to modern locomotives, are not able to
S 300 ‘ o] rovide a proper increase in freight and
300 BN8oT,c ST _2EN5, 23C5K | i p p' P d g
205, | oo | o BR80T, T, passenger train speed, etc.
23C5k O The presence of electric locomotives VL80k
Bhngor,c| 311 | 297 series in the active fleet which average age
- w0 exceeds 50 years is about 27% of total active
Bn8or,c || 300 fleet of AC electric locomotives.
Total | 495 | 453 O Service wear of the inventory fleet of electric
sams EVAND 10 180 locomotives is 95.5%.
B8Ok HOBIAC
OPTIMISTIC SCENARIO B8Ok
— SUSTAINABLE SCENARIO
mm CRITICAL SCENARIO PSS
Ry Actygpfee RS AT A

SHORT-TERM: BASIC PROJECT MODEL:

The chosen option to solve the issue— overhaul with modernization o" Replacement of morally  poyiacement of

individual units of electric locomotives series BJ180T1,c — BASIC and physically obsolete Installation of

Installation of standard electric

OPTIONS TO SOLVE THE ISSUE OF FLEET MAINTENANCE:
OVERHAUL MODERNIZATION PURCHASE OF NEW ONES

with modernization of individual units complex with replacement of undercarriage

Service life at least 40 years

. K R s Compliance with modern
Relatively small capital P Impr(_)\_/em_ent of technical specifications
investments specificaton. 4 High level of technical
Av:llable tfangtln(laenng Decrease of locomotive power readiness coefficient
sgsemanu acturing consumption i High level of environmental
4 Available equipment N ! . | parameters )
and facilities - 0 exggrience of complex + Increase of locomotive
modernization performance
_ Restoration of -
passport specification = Considerable capital investments (+ Eﬁggease of transportation cost
4L

Low quality of repair Service life extension

Big capital investments for
purchase
Necessity of maintenance

Considerable costs of
current maintenance Long period of preparation for
Large amount of project implementation

unscheduled repair

0,46-0,74 MUSD net of VAT 0,9-1 MUSD net of VAT 5,25 MUSD net of VAT

- RESULT BY 2033:

Limited market of spare parts

Replacement of  Installation of a ‘ Quantity, | Cost, bil UAH

the standard set of electrical

Work description

of

of fire
auxiliary ow-voltage extinguishing and
protection machines ~ alarm systems

H6-455 phase breakers
PROJECT, 2EJ15, 23C5K. . i . and TPMLW charger
Argument’ 1. In the short term it is not possible to update the required

n

number of active fleet of electric locomotives, which is 453 units.
Argument 2. Developed repair base at all regional branches, including
PrJsc.

modern traffic
safety systems

¥ installation of
Mclimate control

energy saving
lightning systems

unit

rectifier

equipmen} for
Sy Total scope of BASIC PROJECT implementation 300 6,807
o Total scope of overhaul with modernization of
individual units of electric locomotives series 2EI5, 33 0,495
23C5k
O Total scope of purchase of new ones 180 26.489

\Writing off overstated inventory fleet (income)

324

Estimated annual power savings from operation of

new electric locomotives, MUAH 64

Conditions for work:
Overhaul with modernization of individual units

Internal contractor (PrJSC)

[ ] lant It
Argument 3. Availability of qualified production staff. [ ] : —
Argument 4. Main nomenclature of spare parts and equipment is ]
manufactured in Ukraine. L
. D P
n
LONG-TERM: : ] ~
The chosen option to solve the issue — purchase of new locomotives. :
Argument 1. Reduction of operating costs for repairs, due to L) -
increased maintenance periods and reduced energy costs. " -
Argument 2. Full compliance of the locomotive with modern : =
technical, ergonomic and environmental requirements. = S, T
Argument 3. Improvement of working conditions of locomotive crews. g
Argument 4. Modification of operation and maintenance process of ~ @ _'mstallation of TER \
- automatic ventilation Overhaul according to the
locomotives. M system and body electric: regulatory documents Modernization of load-bearing
Argument 5. Improvement of transportation process. : equipment suuczurae:d('g:xz)of carts

YKP3AAIBHUUA=

Modernization of
traction engines
with insulation class

Tender procedure, external
contractor

Installation of TER, Purchase of new ones
automatic ventilation
system and body electrical

equipment

H




WORK WITH FREIGHT AC ELECTRIC LOCOMOTIVE FLEET UNTIL 2033

60 3714
MUAH 3607
3639 3639 MUAH
MUAH MUAH
50 ;
|
‘ 4041
j 7 20 MUAH
40 20 120 1
794 794 794 794 | |
o MUAH MUAH MUAH  MUAH V] el 1 | 3845 3815
S | - R— 1 | MUAH = muaH
> 20 635 il /4
2 MUAH : | 3679
= | 14 ; MUAH
> J |
< |
20 | | 25 4
‘ 35 35 35 35 1 11 0r T
o8 30 30 30 6
\ 25
10 ‘ 20
12 — 2| E—
I 6 |
0 4 /S
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Years
BASIC PROJECT Overhaul with modernization of individual units 2EN5, 23C511 Purchase of new AC locomotives
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FREIGHT DOUBLE-CURRENT LOCOMOTIVES

DYNAMICS OF Active fleet

PROBLEMS:

OPTIONS TO SOLVE THE ISSUE OF FLEET MAINTENANCE:

__| | Q Main part of electric locomotive fleet was ‘ . ?VE‘RH'AdUL-‘ ‘ NI|0DNE|3N|Z€\-|;|ON PURCHASE OF NEW ONES
o 120 . . with modernization of individual units complex with replacement of undercarriage . .
£ 3 5 R PTTTPRIT ¢ designed and n'.lanufactur.ed in thg 69-805 of 7 @ Relaively smal capial Impravement of technical + Com_pf!uar:_ce with modern
o |2 110 last century, which operation requires increase = investments r specification . Sp_e‘;' l'Ca 'IO"fS hnical
Z & 2 of repair and maintenance cost by 40-60%, * Available engineering £ “ ) + :_ggd'nive goé?f‘?c_”'cf‘
g N hey have low efficiency compared to modern d facturi ecrgghse of locomotive power SOness ‘clen
S z < % 20 they Y P [ and manuracturing consumption + High level of environmental
| = 3 ] locomotives, are not able to provide a proper : + R?/saﬁable equipment ) parameters
80 '3 ACIDC increase in freight and passenger train speed, - and facilities - No experience of complex §  Increase of locomotive
70 etc. » Restoration of modernization performance
0 I3 The presence of electric locomotives B/1g2m = passport specification - Considerable capital investments (4 Decrease of transportation cost
s oz ) / series in the active fleet which average age 5 ps”ce_ lfe at least 40
OPTIMISTIC SCENARIO 50 FET | . N ervice life at leas ears
L Srmmenesemame T —— exceeds 45 years is about 100% of total active : = Low quality of repair Service life extension + Y
s CRITICAL SCENARIO 40 fleet of double-current locomotives. . -
. . . n . - Big capital investments for
30 B0 Service wear of the inventory fleet of electric = ~) Considerable costs of Plrchase
. | BN82m | BN82m || BN82m | Bn82m | 50 locomotivesis 100 %. : current maintenance Long period of preparation for Necessity of maintenance
- Large amount of project implementation
10 = = unscheduled repair = Limited market of spare parts
n
Invent Active fleet  Active fleet n
EEEEEEE N EEEEEEEEEEEEEEEEE N NN NN NN NN NN NN N NN EE NN NN NN NN NN NN NN NN EEEEEEEEEEEETR EEER EEER EEER EEERER EE RN RN NN EEEEEEEEEEEEEENDR |
The chosen option to solve the issue— overhaul with modernization of || Replacement of standard '"S‘ﬂl"ﬂ“m" 0'; set Work description Q“::i[t"y' C(Zi'\'Hb”
individual units of electric locomotives series BJI82m — BASIC PROJECT. . electric contactors of fon of of of electric =
auxiliary ow-voltage automatic fire the standard equipment for
n \nstdanaulonﬂc_)l oot e i ing and rectifier electricity metering ® |Total scope of BASIC PROJECT
modern traffic k .
Argument 1. The only series of double-current locomotives in the freight : safety systems alarm systems — : implementation
fleet : ) N B o of ! = |3aranbHuii 06cAr 3akynisni HOBUX 80 | 13584
Argument 2. Developed repair base at all regional branches, including B Glimate contr % ® |enekTpoBo3iB )
PrJsc. ] lant AN ~ [ ]
Argument 3. Availability of qualified production staff. ] SIS 4 : = .
Argument 4. Main nomenclature of spare parts and equipment is : H Estimated annual power savings from
manufactured in Ukraine. n ]m X = |operation of new electric locomotive 28
LONG-TERM: H plamms s i ® [fleet, MUAH
The chosen option to solve the issue — purchase of new locomotives. ] I I ﬂ = [Conditions for work:
. . . . n L n
Argument 1. Reduction of operating costs for repairs, due to increased s H BASIC PROJECT Internal contractor
. » T S (PrIsc)
maintenance periods and reduced energy costs. n ex I n
Argument 2. Full compliance of the locomotive with modern technical, ] - 7 5 ]

A ¢ = - &, - Tender procedure,
ergonomic and environmental requirements. i Purchase of new ones external contractor
Argument 3. Improvement of working conditions of locomotive crews. : :

ifi i i i Overhaul di to thi
Argume_nt 4. Modification of operation and maintenance process of m  Modernization of ree; uall;mar;!:s:)cl:ge:m et oad-bearing \nstallation of -
locomotives. B i msutarion class structures (frames of carts lightning systems =
Argument 5. Improvement of transportation process. [ ] and badies) ]

H
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WORK WITH FREIGHT DOUBLE-CURRENT LOCOMOTIVE FLEET UNTIL 2033
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BASIC PROJECT PURCHASE OF NEW DOUBLE-CURRENT LOCOMOTIVES
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FREIGHT DC ELECTRIC LOCOMOTIVES

PROBLEMS: - OPTIONS TO SOLVE THE ISSUE OF FLEET MAINTENANCE:

2 DYNAMICS OF ACTIVE FLEET = OVERHAUL PURCHASE OF NEW ONES
H 3 5 vith modemization of Indfidual, i, 4+ Compliance with modern specifications
3 2 3 ARl O Main part of electric locomotive fleet was designed 3 Relatively small capital g
2 g E 500 and manufactured in the 60-80s of last century, which ¥ investments 25 High level of technical readiness
g & 5 operation requires increase of repair and maintenance ™ . . . coefficient
8 g = cost by 40-60%, they have low efficiency compared to . Available engineering and
S . - . L manufacturing base 4+  High level of environmental parameters
400 | BN11eli modern locomotives, are not able to provide a proper
AE1 | 385 | 13 increase in freight and passenger train speed, etc. . T+ Available equipment and facilities ) Increase of locomotive performance
2Ena | 4 3 331 [ 38 E"Aéf" r' 352 QO Inventory availability of mainline freight DC electric ™
42 locomotives exceeds actual demand by 40%. L] . . : .
S | 4} — n = Decrease of transportation cost price
B1sfi| 213 | 152 | 300 BI10 BN11sli ger 1381 O The presence of electric locomotives B8 series in the Restoration of passport specification + P P
BM10 | 22 18 cizi EEE active fleet which average age exceeds 50 vears is w ) Service life atleast 40 years
Bn8 | 279 | 201 . 207 | BAMIS E?:,u:,oa\?: of total active fleet of DC electric : ) Low quality of repair
- - Big capital investments for purchase
BM1eli | 207 O  Service wear of the inventory fleet of electric L] . Bl o p
Jocomotivesis 92 % L] = Considerable costs of current
1288 DEMAND i L] maintenance -~ Necessity of maintenance
y
OPTIMISTIC SCENARIO 100 22 BN10 n :
e CRITICAL SCENARIO 55 | HOBIDC = : - Large amount of unscheduled repair - Limited market of spare parts
39 39 -
O Inventory fleet Active fleet Agtive fleet” Active fleet 2033 H net of VA 5 net of VA
Il.llIIIIIIIIIIIIII221IIIIIl.IEurﬁhalsel-p-uw-haie-lllllIIIIIII..IIIIIIIIIIIIIIIIIII [ ] EEEEEEEEEEEEREN}

The chosen option to solve the issue— overhaul with modernization of Installation of a set of of Work description Quantity, | Cost, bil
individual units of electric locomotives series BI111, JE1 — BASIC Installation of :f"o'ﬂ:“'l‘;"h?e' ;‘f;‘;‘fg‘"?‘*‘s‘:‘:ﬁg; Installation of a set aBTOHOMHOrO standard ?eun‘c Installation of a modern L] unit UAH
contactors of auxiliar
PROJECT 2EM14, B/10 " modemuaic  edingushing and oinghvoiage oAU RePeReReRR A ol i Drotection  comarot generatie = [Total scope of BASIC PROJECT implementation of
Argument 1. In the short term, it is not possible to update H safety systems alarm systems CAUPMENt cleciricity metering  onagHanHs & Kaiki machines braking = |electric locomotives series BII11
the required number of active fleet of freight electric ® Installation of —— = -/ Ll R 38 0,646
locomotives, which is 387 units. m climate control T m |electric locomotives series AE1 ’
i 0 plant /- <
.A'g“me”‘ 2. Developgd repairbase at-allggional branches, g = - " ITotal scope of overhaul with modernization of individual
including PrJsc. [ ] ; B Im T i ‘s 2EN4 1 0,014
- 2 ! R ~ — 4 » lunits of electric locomotives series

Argument 3. Availability of qualified production staff. n ~ - - T
Argument 4. Main nomenclature of spare parts and = i n To_tal scope of_ overhaul \_Nlth mogernlzauon of individual 2 0.044
e ﬁi ment is. anufctired inUKraine n = m lunits of electric locomotives series BI110 !

quip - [ ] T]E B | , ® |Total scope of purchase of new electric locomotives 55 7,783
LONG-TERM: : ~ooll = 4 (O =P o e
The chosen tzftion to solve the issue — purchase of new locomotives ] s = L ; L idtRY) @i et nvamiely (et (rem e 49[1 0,41
Argument 1. Reduction of operating costs for repairs, due to ] ﬂ ] cekuin
increased maintenance periods and reduced energy costs. ] ® |Estimated annual savings of electricity from operation of 20
Argument 2. Full compliance of the locomotive with modern = - ¥ |new electric locomotive fleet, MUAH
technical, ergonomic and environmental requirements. : o ~ N ] : Conditions _of work: o o ) Internal contractor
Argument 3. Improvement of working conditions of locomotive = 7 ' . _m [Overhaulwith modernization of individual units (PrJsc)
crews. - Overhaul according to the v .
Argument 4. Modification of operation and maintenance = regulatory documents 'e"nse‘z'ya‘;‘;cn:’; Modernization o load-bearing = |Purchase of new ones Tender procedure,
process of locomotives. ] lightning systems structures (frames of carts ] external contractor
Argument 5. Improvement of transportation process. L] and bodies) L]
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WORK WITH FREIGHT DC ELECTRIC LOCOMOTIVE FLEET UNTIL 2033
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BASIC PROJECT (RESTORATION) BASIC PROJECT EN11 BASIC PROJECT IE1 (RESTORATION)
OVERHAUL WITH MODERNIZATION OVERHAUL WITH MODERNIZATION
OF INDIVIDUAL UNITS 2EN4 OF INDIVIDUAL UNITS BI10 ‘ PURCHASE OF NEW DC LOCOMOTIVES
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PASSENGER ELECTRIC LOCOMOTIVES

. OPTIONS TO SOLVE THE ISSUE OF FLEET
DYNAMICS OF Active fleet PROBLEMS: “ MAINTENANCE:
OVERHAUL PURCHASE OF NEW ONES
O Main part of electric locomotive fleet was designed and with modernization of individual units ) Compliance with modem specifications

manufactured in the 60-80s of last century, which @ Relatively small capitalinvestments

operation requires increase of repair and maintenance

cost by 40-60%, they have low efficiency compared to

modern locomotives

ycr O Inventory availability of mainline passenger electric
locomotives exceeds actual demand by 35 %.

O The presence of electric locomotives series 4C2, YC4 in the
active fleet which average age exceeds 53 years is about
48 % of total active fleet of DC electric locomotives.

High level of technical readiness
coefficient
Highlevel of environmental parameters

=+ Available engineering and
manufacturing base

& Hamsna matepianuo-TexHiuna Gasa Increase of locomotive performance

Inventory fleet
Active fleet

Restoration of passport

e Decrease of transportation cost price
specification

(%]
2
=
[}
7}
o
=
=
o
£
<}
o
o
|

+ + + + =+

Service life at least 40 years
= Low quality of repair

. Big capital investments for purchase
Considerable costs of current = J ¢l P

O Service wear of the inventory fleet of electric locomotives B naintenance
. = Necessity of maintenance
Ycz | 95 | 72 is99,7 %. Large amount of unscheduled
300 Yyc2 repair = Limited market of spare parts
I-|c2 155 60 .IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII. 1
Yc7 '
ycz || % | 2 PRIORITIZED PERSPECTIVE: RESULT BY 2033:
------------ ® The chosen option to solve the issue— overhaul with — " "
f— A . . o N N o A A Quantity, Cost, bil
Bnaoy| 46 | a1 |200 | _ | | Ll » modernization of individual units of individual units of eleett Work decrlptlon : : il UAH
Bj'|40y 4ycz ® Jocomotives series YC4, UC7, UCS, [1C3 — BASIC . Total scope of B‘ASIC PROJECT implementation of electric 65 0.9
Bn4oy 46 L} B4 = locomotives series YC4
" PROJECTS: J1 Oy i} Y . » |Total scope of BASIC PROJECT implementation of electric 58 1515
Ac3 | 18 | 4 ‘ ® Argument 1. In the short term, it is not possible to = llocomotives series YC8 ]
‘ 4cs BI40y ‘ 18 | = update the required number of active fleet of passenger 2 lTotal scope of BAS'EIS_,ROJECT implementation of electric 73 1.265
- n : : : . B ocomotives series ’
- Acs - 4cs g electric locomotives, which is .290 jinits. . = |Total scope of BASIC PROJECT implementation of electric
HC8 | 38 | 32 | = : 38 | = Argument 2. Developed repair base at all regional % |locomotives series AC3 (restoration) 18 0,527
= — = branches, including PrJSC. " |Total scope of overhaul with modernization of individual units
’ - ; - 38 0,33
* Argument 3. Availability of qualified production staff. & %QT'ZT:':;:’TCM"“V% seties BIA0y
ycs = Argument 4. Main nomenclature of spare parts and L] — - - 2572 G
Yyca 112 81 yca 97 | m equipment is manufactured in Ukraine ®  |Writing off overstated inventory fleet (income) 170
. quip - sections| 21°
n ® |Conditions of work: Internal contractor
Total | 464 | 290 Invento Active ] : Overhaul with modernization of individual units (Prisc)
294
ry fleet fleet = H
1 n

2021
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WORK WITH PASSENGER ELECTRIC LOCOMOTIVE FLEET UNTIL 2033

690
40 MUAH 605 613
- MUAH ‘MUAH
Il
14 453 AT
30 518 12 MUAH 2
MUAH
25 401
9 '""z""‘ ————————————— 11 10 MUAH
Sa =2 4 L2 470
ER Al p L MUAH,
= T t 6 3
g 15 | % : 10 |
6 4 6
10 | 19 PR
18 104
: i i g 69 MUAH 69
| E {
5 9 10 9 9 9 SEN MUAH  MUAH MUAH 35
| E : U ’ 6 | I ‘ MUAH
O | —_— — i i 3 ,,,,,, ‘ AARRRRRRNNNY MAARRNNIRRNNEE | ,,,,,,,,,,,,, ‘ ,,,,, 2 ,,,,,,
2021 2022 2023 2024 2025 2026 5, 2027 2028 2029 2030 2031 2032 2033

BASIC PROJECT 4YC4
BASIC PROJECT AC3 (RESTORATION)

Overhaul with modernization of
individual units BI140y

BASIC PROJECT 4C8
BASIC PROJECT 4C7
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MODEL FOR OVERHAUL OF ELECTRIC LOCOMOTIVES SERIES [C3, OE1

1. In the PERIOD 2021-2027, overhaul with modernization of individual units of electric
locomotives series DS3, DE1 is planned - BASIC PROJECT.

2. The draft capital investment plan for the locomotive facilities for 2021 envisages the
production of a prototype model of the BASIC PROJECT of the electric locomotive series
DS3 and DE1 at a cost of 17 MUAH per unit.

3. BASIC PROJECT envisages to bring technical specifications of units, systems and
equipment of electric locomotive in line with passport specifications, and also includes a
number of modernizations.

4. A detailed list of modernizations and their scope will be determined after the production
of a prototype model of electric locomotive series DS3, DE1 in 2021.
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RESULT OF MAIN WORK ON MAINTENANCE OF LOCOMOTIVE FLEET UNTIL 2033:

- _ @) 026 O
R e O de ptio - b A bil bil bil bil bil bil bil
un- UAH un- UAH un- UAH un- UAH un- UAH un- UAH un- UAH
SHUNTING BASIC PROJECT diesel locos series UME3Bi/ 0,01113 55 0,612 61 0,679 61 0,679 68 0,757 68 0,757 70 0,779 70 0,779
BASIC PROJECT diesel locos series 2TE116 0,04315 12 0,518 18 0,777 18 0,777 15 0,647 15 0,647 11 0,475 11 0,475
O FREIGHT MP-3 (restoration) with replacement of cranked 0,011 20 |0,220| o 0,000 | © 0,000 | o© 0,000 | o© 0,000 o 0,000 | © 0,000
S shaft of diesel loccomotives series 2TE116
Repair of diesel locomotives series TE33AC - 0,156 - 0,156 - 0,156 - 0,156 - 0,156 - 0,156 - 0,156
© BASIC PROJECT oil locomotives series TEN70 0,03039 (o] 0,000 5 0,152 8 0,243 10 0,304 10 0,304 10 0,304 8 0,243
Overhaul with modernization of individual units
PASSENGER of diesel locomotives series TEMN150 (restoration) 0,028 0 © ° S 1 e 1 s ° SIS ° ST ° ST
= Ove[’haul with rno_dernlzat_lon of individual units 0,020 o o o 0,000 o 0,000 o 0,000 o 0,000 1 0,020 1 0,020
of diesel locomotives seriesTEIN150
B OCOMO ota 8 06 84 64 88 88 94 89 9 864 9 % 90 6
BASIC PROJECT of electric loco series BJ180T,Cc 0,0227 28 0,635 35 0,794 35 0,794 35 0,794 35 0,794 30 0,681 30 0,681
AC Overhaul with modernization of individual units
of electric loco series 2EJ15, 23C5k 0,015 o © o © o © o © o © 1 CECLS 1 CEOLS
3akyniBnsa HoBUXx 0,14716 o o [e] [e] [e] [e] [e] [e] [¢] o 20 2,943 20 2,943
DOUBLE- BASIC PROJECT of electric locoseries BJ182m 0,0258 3 0,077 6 0,155 7 0,181 8 0,206 7 0,181 6 0,155 6 0,155
CURRENT
Purchase of new ones 0,16980 o o 5 0,849 15 2,547 20 3,396 10 1,698 o o o o
0 BASIC PROJECT of electric loco series BJi11 0,0202 25 0,505 28 0,566 27 0,545 26 0,525 26 0,525 29 0,586 25 0,505
BASIC PROJECT of electric loco series OJE1 0,017 2 0,034 6 0,102 7 0,119 6 0,102 6 0,102 6 0,102 5 0,085
Overhaul with modernization of individual units
O DC of electric loco series 2EJ14 0.014 0 e 0 © 0 © 0 © 0 @ © ©
Overhau_l with mod_ernlzatlon of individual units 0,011 o o > 0,022 > 0,022 o o o o o o
O of electric loco series BJ110
Purchase of new ones 0,14150 o (o] o o o o o o o [e] o o o (o]
0 BASIC PROJECT of electric loco series4C4 0,01385 19 0,263 9 0,125 10 0,139 9 0,125 9 0,125 9 0,125 o o
BASIC PROJECT of electric loco series UC8 0,02612 4 0,104 6 0,157 6 0,157 4 0,104 o o 10 0,261 10 0,261
BASIC PROJECT of electric loco series [C3
O (restoration) EXPERIMENTAL @iy 1 O ity 0 @ 0 © 0 © o ® o © o ©
BASIC PROJECT of electric loco series [1C3
AC (restorations)SERIAL 0,030 o o 2 0,060 4 0,120 4 0,120 3 0,090 2 0,060 2 0,060
Overhau_l with rnod_ernlzatlon of individual units 0,008 o ) o o a 0,032 6 0,048 6 0,048 10 0,080 10 0,080
of electric loco series BJ140y
5 Overhaul with modernization of individual units
of electric loco series BJ140y and extension of 0,021 1 0,021 1 0,021 o o o o o o o o o o
service life
DC BASIC PROJECT of electric loco series YUC7 0,01733 3 0,052 9 0,156 14 0,243 12 0,208 11 0,191 5 0,087 o o
Oota ele O O O e 86 09 09 006 4,898 O 629 8 094 09 4 8
ota R 9 4,769 9 6,78 % 06 6 0 6,828 99 6,458
\including purchase of new TRS [o) 0,000 5 0,849 15 2,547 20 3,396 10 1,698 20 2,943 20 2,943
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RESULT OF MAIN WORK ON MAINTENANCE OF LOCOMOTIVE FLEET UNTIL 2033:

. e ORK D RIPTIO 0 0 026-20 ota
Quantity un. Cost bil UAH Quantity un. Cost bil UAH | Quantity un. | Cost bil UAH
O SHUNTING BASIC PROJECT of diesel locomotives series YUME3Bi/ 313 3,484 557 6,199 870 9,683
O BASIC PROJECT of diesel locomotives series 2TE116 78 3,366 82 3,538 160 6,904
FREIGHT MP-3 (restoration) with replacement of cranked shaft of diesel locomotives series 2TE116 20 0,220 0 0,000 20 0,220
Repair of diesel locomotives series TE33AC - 0,780 - 1,248 30 2,028
PASSENGER BASIC PROJECT of diesel locomotives series TEMN70 33 1,003 32 0,972 65 1,975
Overhaul with modernization of individual units of diesel locomotives series TEM150 2 0,056 2 0,040 4 0,096
otal diesel loco 446 8,908 6 098 19 0,906
BASIC PROJECT of electric locomotives series BJ180T,c 168 3,812 132 2,995 300 6,807
AC Overhaul with modernization of individual units of electric locomotives series 2EJ15, 0 0,000 33 0,495 33 0,495
23C5k
Purchase of new ones 0 0,000 180 26,489 | 180 | 26,489
O Double-current BASIC PROJECT of electric locomotives series BI182m 31 0,800 17 0,439 48 1,238
3akyniBns HOBUX 50 8,490 30 5,094 80 13,584
Ola BASIC PROJECT of electric locomotives series BJ111 132 2,666 75 1,515 207 4,181
BASIC PROJECT of electric locomotives series AE1 27 0,459 11 0,187 38 0,646
0 bC Overhaul with modernization of individual units of electric locomotives series 2EJ14 0 0,000 1 0,014 1 0,014
Overhaul with modernization of individual units of electric locomotives series BJ110 4 0,044 0 0,000 4 0,044
Purchase of new ones 0 0,000 55 7,783 55 7,783
0 BASIC PROJECT of electric locomotives series YC4 56 0,776 9 0,125 65 0,900
AC BASIC PROJECT of electric locomotives series UC8 20 0,522 38 0,993 58 1,515
BASIC PROJECT of electric locomotives series C3 (BigHOBNEeHHs) 14 0,407 4 0,120 18 0,527
J Overhaul with modernization of individual units of electric locomotives series BI140y 18 0,170 20 0,160 38 0,330
0 DC BASIC PROJECT of electric locomotives series YC7 49 0,849 24 0,416 73 1,265
otal ele 0CO 69 8,99 629 46,8 08 65,818
otal TR 0 904 0 8,8 4 86
Including purchase of new TRS 50 8,490 265 39,365 | 315 | 47,855

Note: The estimated cost of project implementation (BASIC, EXTENDED, COMPLEX, OPTIONS) is for information only in accordance with the expert assessment, the list of modernizations may be adjusted. Final cost will be forme

based on the results of development (upd

ating) of relevant modernization projects and their calculations.
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