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Locomotive presentation

Electrical Traction/braking Efforts vs Speed curves - At wheel rim

2x(BoBo) configuration !

Nominal power
Catenary 3 kV-AC 8 400 kW

Traction performances ; ;
-~ Electrical Traction Effort

Starting force 750 kN (kN]
Contfnuous rcﬁfng force 550 kN | —— Electrical Regenerative
Continuous rating speed 50 km/h | Braking Effort [kN]
Maximum speed 120 km/h ;

|

Elecirical brake performances
Regenerative brake 7 600 kW ‘ ' ' ' ' '
5760 kW 0 20 40 60 80 100 120
| Speed [kph]

Rheostatic Broking
Maximum force 500 kN
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lpe3eHTauusa NOKOMOTUBA

Kondurypauma 2x(BoBo)

HoMuHansHasg MOLIHOCTL
KoHtaktHasa cetb 3 kV-AC 8 400 kBT

MokazaTenu TaAru

Cuna Tarv Npia TPOraxHum 750 kH

Cuna npu anutensHoM pexme paboTs! 550 kH

CxopocTh Npy AnuTensHoM pexiume patotsl  50km/y
fakcUmManbHaa CKOPOCTh 120 kn/u

MokasaTenu 3MekTpo TOPMOXEHUA

PekynepaTveHOe TOpPMOXEHUE 7 600 kBT
PeocTtaTHOE TOpMOXKEHWE 5 760 «kBt
MakcumansHaa cuna 500 kH

Electrical Traction/braking Efforts vs Speed curves - At wheel rim

= Cuaa 21 1ru
=3 = Electrical Traction Effort
E [kN]
su ———Electrical Regenerative
= Braking Effort [kN]
= Cuiia /1. TOpMOIKeHHS
e
5 100
0

0 20 40 60 80 100 120
speed [kph]  Cropocts, km/
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Locomotive presentation

Power versus catenary voltage curve - at wheel rim

Nominal voltage 3 Ky
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Maximum operating
voltage

R

4 kN '
MommocTs 371, TSTH

= POwer allowed for traction
(wheel rim) [kw]
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Minimal operating voltage 2,2 kV

r
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~ Power allowed for braking
(wheel rim) [kw]
MoutHoCTE 31. TOPMOKEHHN

W
8
o

Locomotive efficiency 86%
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2000 2500 3000 3500 4000 4500

Catenary voltage (V) Hanpsukenne na kourakrnom nposote [kB]

Mowmocers, kKBr Power (kW)

ALSTOM




N pe3eHTauuAa JIOKOMOTUBa

lMokazaTenb 3Ha4yeHue

HomuHansHoe

_ 3 kBT
HanpsKeHue

Makc paboyee
HanpspKkeHue

(B MCKMIOUUTENBHBIX
cny4asx)

4 kBt

Mun pabouee HanpspkeHue
(B MCKMIOUUTENBHBIX 2,2KBr
criy4asix)

QhtheKTUBHOCTL
NOKOMOTMBA

86%

9000
8000
7000

$888

Mowmnocts, kBr Power (kW)
o i

2000

Power versus catenary voltage curve - at wheelrim

P

A

2500

MomnpocTs dJ1. TATH
e POWeT allowed for traction
(wheel rim) [kw]

—-—— Power allowed for braking
(wheel rim}) [kw]
MoiHoceTs 1. TOpMOKEHUS

3000 3500 4000 4500

Catenary voltage (V) Hanpsiskenue na xowraxtnom nporojie [kB]
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Locomotive presentation

Traction drive

Type AC
Inverters 4 per section
Cooling Water
IGBT 6.5kV/750A
DC bus voltage 3000V DC
Motor Asynchronous type

Forced air cooled

E-Block

Traction Motor

ALSTOM



lNpe3eHTauus NOKOMOTUBA

Taroeblii NnpuBOA

Tun AC
MHeepTophi 4 Ha cexumio
OxnayneHue Bona
IGBT 6.5 keB1/ 750 A
DC HanpseHue Ha WuHe 3000V DC
[ewratens ACHMHXPOHHBIM OBUraTenb

MpURYAVTENBHOS OXNaXaeHe BO3OYXOM

Tarossiii

npeoOpazopaTesib

TaroBeIi

IBUTATECIL

ALSTOM
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Locomotive presentation

Auxiliaries
Output voliage 400V - 50 Hz
Inverters 2 per section
Battery charger 2 per locomotive

380 Vac workshop plug allowing
- Movement of the locomotive in depot

- Supply of auxiliary loads for maintenance purposes

Battery
Type Nickel-Cadmium
Voltage 110V
Capacity 110 Ah Battery box (including drawer)
fitted underframe
& aESTO! i 1Bst dtrmnde (s
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I pes3eHTauusA JIOKOMOTUBaA

BcnomorarensHoe obopynoBaHue
BuixogHoe HanpshkeHwe 400V - 50 Hz
MHeepTOpbI 2 Ha cexumio
BapsgHoe ycrpolicTeo batapen 2 Ha cekuunio
380 Vac nogknioueHve B Lexy No3BosiuT:
- MNepemelleHe NOKOMOTUBA B Jeno
- Mopgaya BenomoraTenbHbIX HarpysoK B Lensix
TeXHWUecKoro obecnyxusanus

Bartapen
Tun Hukenb-kagmui
Hanpsikenve 110B AKKYMYZISITOPHBIN SIIHK
EmxocTe 110 Ah

(BK. BRIIBHIKHOM SIITHK)

YCTAHORBJICH TT0J1 paMOH

prEsent dotnniay ité i i = 1 garantis T donibe quant & IRraraktinde ]
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Locomotive presentation

Pneumatic equipment

Air Brake Compliant with Russian regulation
Main Compressor Screw
Air flow 3500 NI/min per section

Main Reservoir capacity 1050 | per section

Workshop pneumatic supply plug

Air
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lNpe3eHTauua NOKOMOTUBA

MHeBmaTuyeckoe obopyaoBaHue
[THeBMOTOPMOS CooTeeTcTRYET POCCUIACKMM HOPMaM W
TpebosaHuaM
[(mapHBI KOMNpeccop (BUHTORON)
BoaaywiHeii notox 3500 NI/min Ha cexuuio
BmectumocTs rnasHoro peaepeyapa 1050 Ha cekumio

Lrencens nHeBMaTrdeckoro cHabxkenma (ans uexa)

Bozayxocuabxenne

ALSTOM
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Locomotive presentation

Pantograph

Surge arrestor

High speed
circuit breaker

Input filter

]

25Hz filter

Traction
inverter

S

EPF{C ]

. I

R
T

H

-

v}

Our traction drive solution features
one dedicated inverter per traction
motor, ensure fully independant

control of traction motor speed and

torque.

» Section 2

Input filter

Traction
inverter

v}

Auxiliary
inverter

TFP-AUX

=18

25Hz filter

Traction
inverter

B
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Traction
inverter

filter
380V/
= [— 50Hz
T network
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lNMpe3eHTauunsa rIOKOMOTUBA

Pantograph

Surge arrestor

High speed
circuit breaker

Input filter

25Hz filter

Traction
inverter

>

aPF{Ci
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LAY,

Hame peluenye aas TAroBOTo MpHBoAa
BKJITOYACT B celst CrelHanu3supoBaHHbIi
HHBEPTOP /LIS KAJKAOTO TATOBOTO
ABUTATENA, YTO obecreunraer
ABTOHOMHBIH KOHTPOJIE CKOPOCTH H
BPANIAIOLICIO MOMEHTA JBUTaTCIIA.

Input filter

25Hz filter

Traction
inverter

20

Auxiliary
inverter

TFP-AUX

filter

Traction
inverter

e
T

380V/
—— SbHz
network
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Traction
inverter
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Locomotive presentation

- The locomotive is compliant with Russian regulatien and Russian certification
requirements

- The locomotive is derived from a platform design foreseen to be operated on
"1 520" railways electrified with 25 kV / 50 Hz and 3 kV catendries

- « 1520 » mm countries

ALSTOM
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[Mpe3eHTaLus NOKOMOTUBA

- JlokoMOTUB COOTBETCTBYET Poccuitckum HopMam 1 TpeboBaHusaM a Tak xe
Poccuiickum TpeboBaHuaM no cepTtnduxkaumm

- [lokomoTuB paspabotaH Ha ©Gase nnatdopmbl AnNa  ganbHenwen
akcnnyataumn Ha konee 1520 c anekTpudukayumen 25 kB \50IMy n 3 kB

- Crpanbl ¢ xoneei « 1520 » mm

ALSTOM



Locomotive presentation

The locomotive is designed to withstand extremly cold climatic conditions.
- Minimal operating temperature in normal mode - 40°C (can be customized at -50°C)
- Maximal operating temperature in normal mode +40°C (can be customized at -50°C)

The locomotive is designed to withstand snowy and polluted environment
- Adapted ventilation scheme with air inlet located on roof sides
- Cyclonic filtration ensuring efficient and maintenance-free ventilation for machine room

Cyclonic filtration

ALSTOM



lMpe3eHTauusa NOKOMOTUBA
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JlokoMOTUE cnpoeKTUpoBaH ANns paboThl B S3KCTPEMaNbHO XOMOAHbLIX KITUMaTUYeCKUX YCNOBUSAX.
- MuHrmanbsHaa pabouas Temnepatypa B LWTATHOM pexume - 40°C (ecth BosmorkHoCTh MOTHduKamu s -50°C)
- MakcumanbHas pabouasa Temnepartypa B wratHoMm pexume +40°C (ects Bo3MOkHOCTH MonmGuKamu s -50°C)

NoxomoTUB cnpoekTUPOBaH ANA paboThbl NPU CUMbLHbLIX CHEronaaax v YCnoBUsA 3arpA3HEeHHON OKpYKatoLen
cpefnbl
- AganTupoBaHHasa cxeMa BEeHTUNAUMM ¢ 3a60poM BO34yxa Ha Kpbllwe ¢ 06ovx CTOpoH

- Bozgyx ona oxnaxaeHus MawnHHOMo oTaeneHue punbTpyeTcs «He Tpebyiowmum 06CnyKuBaHUA»  LIMKNOHWYECKAM
hunbTpoMm

LiuknoHuyeckuin ounstp

ALSTOM



Locomotive presentation

The locomotive is equipped with
following equipment allowing fully
operation in CIS countries :

- Safety / Signaling KLUB-U system
- RVYS-01 Radio

- TSKBM vigilance system

- USAVP automatic driving system

Cuerema
Aaserom /
Rlstom
ATSA

System

! Paamo 130 M Pazizo 2 My
e Radio 150Mhz fadio 2Mhz
¥
Hittkoe SanpaeHe
Lois Vst | Paano PBC-01
Radio RVS-01 [*
CANGpen 2.04

Hmxoe vanprsenss
_ Low Voltage
-

-

RIVE-Y
KLUB-U

CAN2S

I

AptoBesenne
YCABIIL

CLERK

TCKBM
TSKBM

Autopilot
USAVP

ALSTOM




n pe3eHTauusda nNoKoMoTuBa

NokomoTie obopyaosaH crnegyoLmu Paae 16T Pano \Tn
npvopamy, KOTOPbLIE NOAHOCTLID Radiz 150Mbz Radie 2Mhz
ofecrieuMBaT BOZMOXHOCTb S S ¥
TP AE i
akcnnvartauum B cTpaHax CHI: Lo Violtans Pazno PBC-01
Cuerema Radio RVS-01 *
- BeaonacHocTk/ Cuctema : i
curHanvnaaumm KNyB-Y SALETOM
4 Alstom ‘ CANOpen 204
- PBC-01 Pagwo ATSA | l
2 System
- TCKBM Cucrema 5auTensHOCTH KIVE-Y Sl
MaLHHUCTa : KLUB-U A SeaRn
Hingoe uamprsenme 2 25 R %y
- YCABI cucrtema aBTo BEAeHWUA | tow Voltage < Autopilat
W i USAVP
CLEPK
TCKBM
TSKBM

ALSTOM
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Locomotive presentation

— DoU1Y RIOM / RIOMBRIO || netbor _ poUz1 “;‘:xjﬂ RIOM smcj
—i] CRS W2 W]—EE CRS V2 )j,

RION ERID RION: BRIO|
Touzl

TCU1Y ‘

DDU : Driver Display unit

RIOM : Remote Input Output Module
MPU : Main processor Unit

Netbox : Maintenance communication box
TCU: Train Control Unit

BCU: Brake Control Unit

CRS: Consist Ring Switch

TRS: Train Router Switch

SIG: Signaling Equipment

ALSTOM




lNMpe3eHTaLuus NOKOMOTUBA

Cucrema CKJ1Y (TCMS) nonsocThio 0CHOBaHA HA KOMMYHHKaMOHHOM nipotokosne Ethernet

RIOM A
MPL

RIOM BRIO

- pouL1 “mﬂ-’ RIOMBRIO || Netbox ——‘ -
| — ﬁ _{_L — |
MAr

TRS
CRS V2 CRS VR il CRS V2
| [
|
RlEAs } ‘ TaUY ‘ TCLI12 ‘ i Al ‘ TCLR1 ‘ ‘ TCuz2

DDU: bBrok mHanKain MauiHeTa
RIOM : yaaneHHbiit 010K BXOJa\BLIXO/1a
MPU: bBiox riaasHoTO Mporeccopa
Netbox: Ceteroil KoMnbloTep
TCU: Bilok ynpasieHns taroi
BCU: Buox ynpasieHisa TopMO3aMu
CRS: Konbleroil BRIKIOUATE! L
TRS: Bricirouarens poyrepa
51G: curHansaoe ofopynoBanue

ALSTOM
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Locomotive presentation

The locomotive is designed to reduce and facillitate its maintenance.
- Availability of 96%
- Special attention to the accessibility of equipment concerned by maintenance operations

> Wide corridor (~700 mm and even wider on one part of the corridor) to facilitate maintenance

> Direct access to machine room from outside to facilitate removal of LRUs

> Driver’s desk panels openable to enable quick and easy access to parts fitted under the driver’s desk
- Example of systematic improvements :

> Battery fitted on drawer

> Electrical connectors on every LRU

> Electronic racks easily removable

> Quick fastening system for bellows enabling to make quicker their removal as well as the removal of roof
and bogie

The locomotive is designed to facillitate the fault diagnostics.
- Computerized user friendly driver assistance system to quickly restart the operation in case of main failure on
line
- Computerized user friendly troubleshooting guide for maintenance operators
- Remote maintenance option enabling:
> to optimize fault diagnostics from ground while locomotive is in operation
> to enable remote assistance to drivers

> to optimize fleet availability

ALSTOM
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lMpe3eHTauusa NOKOMoTUBaA

JlokoMOTUB CNPOEeKTUPOBaH Tak, YTOOb! YMEHbWWTL U YNPOCTUTL ero TeXHUYeCcKoe o6cnyxuBaHue.
- FToToBHOCTL 96%
- Ocoboe BHIMaHKe yaeneHo AoCTYNHOCTU 060pyAOBaHUS NOANEKALWEMY TeXHUYeckoMy obcnyxusaHuio
> Wwnpoxuin kopupop (~700 mm — Gonee WUpOKWUA ¢ 0AHOIA CTOPOHLI kKopuaopa) Ang ynobeTea obenyxueaHus > [pamoin
JOCTYMN B MaluMHHOe OTAeneHue ansa yaobcTea CHATUA NerkocbemMHbix 6rnokos

> CheMHble naHeny Ha nynsTe MalmHucTa Ana GuICTporo Aoctyna k 06opyaoBaHnio, YCTaHOBNEHHOMY NOA MyNbTOM MatlMHUCTA
- MprMEPBI CUCTEMHbIX YCOBEPLIEHCTBOBaHMIA:

> baTapesi MOMELLEeHa B BbIABMKHOMN ALLMK

> SnexkTpu4eckne pasbembl Ha KaXOoM NerkockLeMHoM brioke

> EnerkocheMHble CTOMKN C 3NEeKTPOHHON annapaTypon

> CucTema BbICTPOro KpenneHust Ansa NErkoro AeMoHTaxa, a Tak e NErkoro CHATUSA KpbILLK 1 TENEXKN

JlokoMOTUE CNPOEKTUPOBAH C Lenkio obneryeHns QMarHoCTUKU HEUCNIPABHOCTEMN,

- KoMmnsioTepusmposaHHas, yaobHas ang nonb3osartena cucTema nomMoLLm MalvHUeTy Ans bbicTporo nepesanyck a paboTsi
NIOKOMOTHEZ B Cny4vae OTKada Ha nuHnn

- KomneloTepuanposasHoe, ynobHoe Ons nonk3opatens pyKoBOACTBO NO YCTPAHEHUIO HEMCMNPABHOCTEN ANA CneuuManmicToB no
TexXHWUecKoMy oBCnyXueaHuo

- Onuua oMCcTaHUMOHHOTO TEXHUYECKOTO 0BCMYKUBAHVSA, MO3BONAIOWANA:

> ONTUMKU3NPOBaTEL OAWarHoCTUKY HBMCHDGBHOCTEFI W3 LeHTpa Tex. OGCJ'ly}I{MBaHMﬂ NoKa NoKoMOTUB ellle HaXoOuTCA B KOMMePYeCKon
arcnnyarauum

> yoaneHHo noMoraTtbh MalluHUCTY

= ONTUMKU3INPOBAaTL NTOBHOCTL NOABWMXHOTO Napka

ALSTOM
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Locomotive presentation

- mnarldiaee sams avis pré
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Locomotive presentation

—

An energy meter may be installed to measure the locomotive elecirical consumption

| ALETOM INTRANET

I

[, Traue i
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< TRAMTRECER CER

FTR 4EFVEF

TRAINTRACER CF

AEBIITER RCE

A remote maintenance system can be proposed (on locomotive as well as on
ground) fo optimize maintenance by remotely download ed events, status data
and localization
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IIpe3eHTanuga JIOKOMOTHBA
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CueTUYUK 3MEeKTPOIHEPruM MOXET BbiTh YCTAHOBNEH ANA U3MEPEeHUs NoTpebnsaemMon NoKOMOTUBOM
3MEeKTPOIHEPrum

BLETOM TR HET |
| Cuctema yOaneHHoro TexHnu4yeckoro Osc.ny)I(HBaHHﬂ MOXeT ObITh
: YCTaHOB.HEHa (Kal{ Ha JOKOMOTHBE, TAK H BHE (‘.‘I‘O) JUIE ONITHMH3AUHK
INTP 2 HET &0CES
""‘"flf':‘-EFf-.Hl:- | TEXHHYECKOTO oﬁcny}h‘HBalmﬂ nmyrTem y)la.fiel-moro CRavYMpBanus CDGbITHﬁ,
FethcTen | ypenraces R -5 STEN
BTEFIETA0IESS | AEBINTEFRRCE FE -'ll"}g' CTaTyca ¥ ero MeCTOonoJI0OMKCHAH
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