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ITo mecTy TpeGoBaHus

AO «JloxomoTus», goueptee npenpuatue AO «HK «Kasakcran TeMip Kombl»,
SBJISICTCS. KPYIHEHLIMM BlaJe/ibleM U ONepaTopoM TArOBOI'O IOABH)KHOIO COCTaBa
Pecny6nuku Kazaxcran.

B pamkax mporpamMmsl 00HOBIIEHMS TSIOBOTO MOABMKHOIO COCTaBA, HAUYMHAS C
2013 ropa AO «JIokOMOTHBY» OCYIIECTBISET 3aKYNKY W OJKCIUIyaTallMio TPY30BBIX
MAarucTpajlbHbIX IBYXCEKLIHOHHBIX PY30BLIX 3/1eKTpoBo30B KZ8A npoussojcrea TOO
«DJeKTPOBO3 KYPAacThIpy 3ayGLIThly (DaexrpoBo3ocbopounsii 3asoja). Beero no 2020
roga 3annaHuposBano npuodperenne 200 exumuuy  noxkomotuBoB KZ8A. Ha
CerOAHAIINMA NEeHb B MHBEHTAPHOM NapKe mpeanpustus paboraer 31 eauHHMLa
a1eKTpoBo30B KZSA.

OKerutyarauus 2nekTposo3oB KZ8A cymectBeHHO noBeicHna 3(h(heKTHBHOCTH
UCIIOJIb30BAHHA MapKa JIOKOMOTHBOB. Ha mosnorom npodmie AaHHBIH 271€KTPOBO3
NO3BOJIACT BOANTH COcTaBbl necom 1o 9000 TOHH, YTO 38T BO3MOKHOCTL UCII0JIB30BATh
MEHBILEE KOIUYECTBO JIOKOMOTHBOB JUis NepeBo3kH Ooubiliero obbema rpysos. B
HacTosLICe BpeMsA HaMH NpimeHsaiores ase cexkuuu KZB8A s noesnos Maccoit 7 000
TOHH Ha TeX y4acTKax, [IJIC paHee HCIO0b30BAMCh TPEXCEKUHOHHBIC CIIJIOTKH
31eKTPoB030B cepun BJISO.

braronaps noseunennoit s5¢GGekTHEHOCTH TATOBOM CHCTEMBbl H HCIIO/H30BAHMIO
ABHTATE/ICH acCHMHXPOHHOIO Titna obmeil MomHocTeio 8800 KBT, NpyU DKCIIyaTauuu
KZ8A, ynenbHblit pacxos anexTposneprun chusucs Ha 17-20%, mpu 3tom na 10-12%
BBIPOC KOO (GHLHEHT rOTOBIOCTH JIOKOMOTHBHOTO MapKa.

SHAYMTENBHO CHIDKEHD! 3aTPATH HA TeXHUYECKOoe 06C/1y KHBaHHeE 3JIEKTPOBO30B,
TOrla Kak CPOKH MEKPEMOHTHBIX NPOOEroB yBeIHYHIUCH B 2-3 pasa.

Ha oanexktpoBose wmmeercs cucreMa KIHMAT-KOHTPOJIS, o0opy/oBaHHe st
XPaHCHHA M TIPUTOTOBICHMS UM, canyses, 3(QheKTHBHAsS KOMILIOTePH3IUPOBAHHAS
CHCTEMA yIIpaBIEHHSA, YTO CO3IaeT KOMQOPTHBIE YCAOBHs Tpy/a s JOKOMOTHBHOM
Opurans!.

B uenom, no pesyasraram sxcnnyaranuyu B Teuenue 2013-2015 rr. 3JIeKTPOBO3
KZ8A nponssoactsa TOO «D1eKTpoBo3 KypacThIpy 3aybIThi» 3apeKoMeHz0Ban cebs,
KaK 0Onajaromuii  BLICOKON  HAZeKHOCTBIO, MOIIHOCTHIO, IKOHOMHUYIOCTBIO M
OTIMYHBIMH TATOBBIMH 1 9KCIIIVATALHOHHLIMHA Xapa TePHCTHKAMH.

Ilpesnaent M.lUlakenos

014423
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BUREAU VERITAS

Certification

TOO «IOneKkTpoBO3 KypacTblpy 3aybIThI»

yn. A 184, n. 10, r. ActaHa, paoH AnmaTel, 010012, KazaxcraH

Bureau Veritas Certification Holding SAS — UK Branch Hacmosauwum
noomsepxdaem, ymo Cucmema MeHedxmeHma GaHHOU opaaHusayuu
nposepexHa u omeeyaem mpebosaHuaM cmaHGapmos Ha cucmemy
MEHEeOXMEeHMa, yKa3aHHbIX HUXEe

ISO 9001:2008

Obnacmb cepmuchukayuu

C6opka u cepBUCHOE 06CNYyXUBaHUE INEKTPOBO3OB NepeMeHHOro
TOKa.

Hata Hayana ceptucbukaumoHHoro uvkna: 16 oktabpa 2015

Mpu ycnosuu peaynsTaTMBHOMO yHKLMOHUPOBaHUs Cuctembl MeHemkmeHTa
OpraHusauun atoT ceptTudukar aencreuteneH fo: 15 centabpn 2018

Hata nepsuuroi ceptudukaumm: 16 okrsbps 2015

Ceprudmukar No. UA227968 Bepcun 0, [lata pesusuun: 16 oktabpsa 2015

S o

CH SAS UK Branch V

UKAS

MANAGEMENT
SYSTEMS

Adpec opzana no cepmucpurayuu: 66 Prescol Street, London, E1 8HG 008
PeauoHanthpill oguc: 5-0 amax, yn. Cumona Memmopsl, 28, 2 Kuea, 01032, Yxpaura

Vi opmayua OTHOCHTENBHO 0BNACTI CEPTUMDUKALIMYM U NPUMEHUMOCTH TpeGoBaHNA CHCTEMBI
MEHEAMMEHTE MOXET ObiTe NonyYeHa o1 cepTUNUMPOBaHHON CpraHn3auvm.
AOns nposepky cpoka pefcTeus atoro cepTudimkaTa ofipawiaitecs no Ten.: +380 44 354 16 00,

Crpanuua 1 13 1

31



Certification

LLP «Electrovoz kurastyru zauyty» |

Bureau Veritas Certification Holding SAS — UK Branch cettify that the

to be in accordance with the requirements of the management system
standards detailed below

h. 10, A 184 Str., Astana city, Almaty region, 010012, Kazakhstan

Management System of the above organisation has been audited and found

ISO 9001:2008

Scope of certification

Assembly and maintenance of AC electric locomotives.

Certification cycle start date: 16 October 2015

System, this certificate expires on: 15 September 2018

Original certification date: 16 October 2015

Certificate No. UA227968 Version 0, Revision date: 16 October 2015

Subject to the continued satlsfactory operation of the organisation's Management

Signed on behalf ofB'v‘C SAS UK Branch

Certification body address; 66 Prescot Street, London, E1 8HG
Local cffice: 5th floor, 28, Simon Petlyura St, Kyiv, 01032, UKRAINE

Further clarifications regarding the scope of this certificate and the applicability of the
management system requirements may be obtained by consulting the organisation.
To check this certificale validity please call. +380 44 354 16 00.

Page 1 of 1
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Georgia Railway Locomotive

BADOO03822591_AO

# qu nts Compli Level Tenderer's Ci
NAME AND APPLICATICN AREA ©
Mainline DC freight locamotive is designed to pravide traction for freight trains an 1520 mm gauge Georgian Our propasal fully comply with this requiremant,
raibways efectrified By 3 KWWOC. The locomative is designed for operation at the head end, in middie and at the end of Nevertheless, note that it da rot include any termate control
train on existing and reconstructed railways with maximum permitted speed of 120 kmfhr and on conventional rail . system. There shali have one driver per locomotive in remote
& 2 i A Full compliance < 7 g f =
lines with established moverment speed. raultiple units aperation. However, in case the lacomotiva are
ane next to the other, anly ane driver can drive this multiple
Development sheuld be quided by requirements of regulatery and techin'cal documentation as per Appendix. uriEs assembly,
2 TECHNICAL AND ECONOMIC REQUIREMENTS N
(We were not able to perform such analysis as thers was not
Apphication feasitility study should be perfarmed for the locomotive taking inta account apphication of new parts, complets input data, For instance, were missing | cost of ane
21 |units and equipment inchuding calculation of life cycle cost. Mon Compliance  |ton of dry sand for locomative, sand cansumpticn estimate,
Reduction ef the life eycle cast in comp with existing log by 20-30%. accurate track profile with slopes, speed [imitation and
turnargund stations, .
Our proposal s at the best state of ant of locomotive
The main econemic effect should be achieved by appling innavational technical solutions in the focamative design X hHSK_MS' e eriniees gl efhcmnty Iea&.img m'. B.S. bow g
= that ensure power saving, reduction of maintenanice and repair costs and improvement of environmental safety. Fulfcomplianics  |oossigle, Sy tansumietiun and high sefiabiliny cete
s : leading to low corrective maintenance costs. The whole
ensuring high cast efficiency.
3 BASIC TECHMICAL REQUIREMENTS Z
31 |General -
The locomative should be manufactured in accordance with technical documentation issued, agreed and approved Please note that required normative referential is now
311 |in accerdance with established procedure and ehould mest requirements of regulatory documents orovided in|  Full comphiance  freplaced by TR CU. Cpporunity to comply with TR €U will
Appendis. have to be discussed at later stage,
The facomative should be tw-sectional, eight axe, dual cabin, It should be provided with feur bagies with wheal s . . .
x4 arrangement 2x{20 - 20). All axles of the locomoative should be powered with axial suspension of tracticn motars Partial Compliance  [Requirement ta be clarified a: later stage.
and traction mator rofling bearings, It passible te uss 2nd class traction drive with @xial traction gearbax
313, [locamotive should he equipped with reg and rheostatic braking systems. Full comphiance
s ; . E i i Nated, However, we have sized the input inductors as if)
Iz is necessary to provide coupling, connection capahbility fram tws focomotive and synchronous control from any| 3 £
| R Y EMC requitemant would have to be apofied on &
cabin using contrel circuits. All technical parameters and characteristics in these requirements are specified for a 1 N
314 | i 5 =h 7 Full compliance (BoBo+BaBo)"2 assembly. Would this e a oo canservative)
wingle 8-axle locomative unless the operation of two B-axle locomotve or three 4-axie sections is specified for -
+ approach, we would be able 1o improve our budgstary|
multiple unit system (ML), ;
estimate.
| F o We provide wide central corridor ta ease perfarming pf|
315 [l necessary ta develop such layout in the hbady that ensure central passage between cabins, Full campliance R ———
3,16, |[The length of locomotive betwesn it coupling device axes shauld not be greater than 351 m. Full compliance  |The length of the locamotive s 35m:
Design spead of locomotive shauld be not less than 120 km/h. The design of the lacamative shauld prowide far
3.17. |possibifity of single travelling during tests on non-wom wheels at speed by 10% higher than design speed. Maximum|  Full compliance
| speed will not be greater than 120 km/h.
Service weight of the locometive with loaded with 0,67 of full sand capacity should net fess than 184 and not|
318 greater than 200 L Mominal static laad of wheel set awis an rails of the fully equipped locomative should not be less Full compliance
than 228 kM and not greater than 245 kh.
Locomative: and its equipment shauld have climatic category U (moderate chimate} and categary of focation 1, 2, 3
a5 per GOST 15150, The following congitions sheuld be met:
m bocomative and equipment installed outside the bocy should have climatic categary U1, the range of operating
ambeent air temperature should ze minus 40 oC - plas 50 o;
® squipment installed in the body shauld have climatic categary U2, the upper value of the operating ambient air
temperature should be plus 60 ol;
319 |wequipment installed in the cabin ¢ should have climatic categary U3, the upper value of the operating ambiest air]  Full compliance
tamperature should be plus 50 oC;
= the high value of the relative air hurnidity at 27 o should be so%,
® Maximum altitude above sea level s 1300 m
Locomative aad ite squipment can haue categany Uikhl
The equipment of categery U2, U2 should be designed to resist frasting and its subsequent melting.
i The equipment ef locamative should be designed far operation under the impact of meckanical exermal factar with pattial Compliante Basically used for traction motor, matar fan and few HV]
respect to-wbration and impact loads specified by groups M2s, M26, M27 a5 per GOST17.546.1 components, Otherwise ace, to |EC 51373
All metal parts of the locomative-except internal parts of closed welded structures and tanks, internal surfaces of
pipes, internal surfaces of preumatic apparatuses, friction surfaces, surfaces of resistar tapes, holders with fixed
3111 |eoenection with tapes and specified by GOST 8218, should be protected from corrosion by paint; pelymer ar metall  Full compliance
corrosion-pratection coatings. Internal surface of pipes of preumatic systams should be chemitally treated by|
etehing with subsequent passivation. All woaden parts should be trezted by wood preservatives and antigyrenes.
Accosding to Technical assignment. we made the following
change in requirement @ replace the words “Color design shall
- Lacamative shauld be paintzd in accordance with GOST 22856, Colar scheme should comply with GOST 12.2.058 Fill ot :T:.:y ::'Tulinin’:a';d':s:“:m:“_i;ul:d::rmn“n#r ‘h;
T |with supplement "Albumn of calored referance and enamels for extarior and irterir of locomatives” (1985, B, 5 : 3 i S
interior design of lecomatives (1985)° with the words “calor
design of electric focomctive shall be agreed with the
custome:”,
Ui The design of locomotue 35 requiced by the customer should provide'a capabifty of its maintenance without, Fullcirrotiirice
i ‘s assistant In accordance with requirements of GOST 12.2.055 and TshE-755.
Our propasal complies with this requirement, Nevertheless,
g G S ’ this certification referential has been replaced by Technical
3114 |Locomotive chauld meet Certification Requirernents MB ZhT TsT 04, Fult complance foiilabions Tor Cistar Linion. ChEite of tesbRéating
referentil will have to be discussed at later stage,
3.1.15. |Main technical 5 of Ja and sections of fus should meet Table 3.1, Full compliance
Table 3.1 |Main technical 5 of locomative + note Full compliance
— Locomative traction values specified in Table 3.1 shauld be implementad with wheel tread diameter from 1250 19

1210 mtwith nominal voltage on current coblector.

Full compliance

(%]



Georgla Railway Locomative

BADOODIB22591_AD

Maximum brake force of regenerative and rheostat braking of a single focomotive or two synchranously controlled

3147 2 5 4 i % Full compliance
locarmotives should nat excead Soo KN far extrusion cond as per NB ZH TsT o4,
Requirsd duration of the periad of the mavimum traction farce correspands to the time of heating of traction matars
3418 fto from completely cooled condition to mavimus allowable value of the rise -of winding temperature, Thermall  Full comphiance
properties af the other equi of the locorrotive should mieet this condition.
v The said power and speed of the locomative should be retained when voltage en current sallectar draps to 2.7 kY. Fullcompliznc The pewer can drop following the requirement given atl
T |When voltage en current collactar draps below said values the power of locomative draps. §5.5.4
Hn Mavimum operating speed should be maintained with fully wom cut wheelset treads with minimurm valtage on) T —
current collectar.
Continuous (ane hour) power of traction motors of the locomotve < is defined based on results of techaicel and
S, econlom'rc studies for specific a?neas of " of lac IFor i of the!r 2n.ergy eﬂ'ecmi:\:y. Itis .a.ls.a Full corrphiane
pessible to refine the gear ratic ef waction gearbox or locomatives desigred far operation in areas with prevailing
ar plain track profile
Locomative is designed for operation with lacometive crew censisting of operator and assistant ogerator, Possibility)
31.22 |far single operator to control the locormative should be provided. At the same time the respuctive requirements off  Full compliance
GOST 12.2.056 an TsRB-756 should be met.
3.2 |Availability and Life Cycle Cost -
- Lacomative sheuld have high level of refiability and technical svailabiity which determine the e cycle costs and ol Eampiisnce
" |impaict the refiability of operation of transport system of the Custamer.
Locomotive shauld maintain high technical and economic performance defined by these Technical Requirements at
the Customer operational sites. The following characteristics have high prictity far the Custamer:
- minimum costs during e cycle {maintenance, scheduled and urscheduled repairs, power, operational and repair
personnel);
- balanced application of simple, proven designs and new technologies:
3.2.2 |- High level of safety; Full compliance
- High level of reliabifity of equipment;
- Mini i & requi and high repairability;
- Suitability of equi far ion and mai & in winter conds
- minienUm enviranmental impact;
- gaed warking conditions e locomative crew, operational and repair persannel,
3.2.3  |Locometive should maintain its characteristics during service life. Full campliance
Manufacturer jointly with Developer should ensure delivery of technical availabifity and e cyele cost parameters. §
e For this reasan during the project implementation it is necessary ta apply the such strategy of work in all spheres Ul complisace
which 15 aimed at censistent advance of the design of the lacomotive far enisuring the defined parameters.
Techmical and econemic parameters of locomotive shauld be based an calculations. All activities far implementation .
325 e . Full compliance
of availzbility and life cycle cast 5 should be da ]
g Resules of caloulations she?.lid confirm defined s of technical availabiliy and efficienty of replacement of Fol ookt :r;;:ﬁrt:ﬁwp:ﬁ:;nlsamm::;f:;:I“?;in::’:;m;
currently operated locomatives of the Customer. 2
provide a proper
Selectien of the base locomative {replaced series) during technical and ecanamic calculations s aresd with the)
diat Full campliance
Custamer.
- The Jocomative should be p_mw'ded with & anboard diagnusr..écs. system that L.ngELhet Wi.".h stationary diagnostics| Full comliance
and set of apy | dar ition ensures required level of technical svailability.
3.3 [Main Calculatien Parameters N
E of traveliing on o welded rails of twa-section, four-section and six-section locomotives far with Ful arrpliatics
desian ascend of 29, 24. 18% 3nd design speed of 25, 55 kmv/h, .
323, [Traction caleulations are performed in accerdance with "Rules of Traction Calculations far Train Dperatian”, Full compaance
Faor calculstion the traction facter {ratia of traction farce or electrical braking farce to static axla lead) should nat
exceed design coefficient of friction, It is recommended 1o use the follawing equation far calculation of design
coefficient of friction for traction mode:
Y, = 0,316+ %Eg - 0,00061
For calculation of electrical braking the design friction coefficient is assumed as 0.8 of the design friction coefficent
333 lof yrartian mods, Full compliance
Develaper shauld pravide for a higher design friction coefficiant in the design of the locomative if it daes nat restdt in
the increase of the cost of locomative. Howsver, normative traction and braking parameters during tests should be
defined with the specified friction coefficients.
334 [Pesign valtage on current callectar of lacamative in tracticn made should be assumed 25 equal to 3000 V and Full cormpliarice
should be assumed as -3300 W in regenerative braking mode.
Calculations are made for average worn wheels with average tread diameter of 1220 M. R the design it is ¥
e necessary 1o take into account the average operational difference of diametars of wheslsats, Fublcampiarice
Developer should provide design characteristics of the lecamative {with nominal and minimum voltage en current
cellactar) reduced to the tread of both new and averagaly worn whesls:
s @ tractin characteristics with indication of points or continuaus design mades; Full cgmiphanice
w beaking characteristics for regenerative and rheostat braking;
w charactenstics of resistance to mevement on straight harizantsl track.
General Design Requiremants
Locarmative is subject ta mandatory certification of compliance with requirements of M8 ZHT TsT 04-1388 Safety,
s Morms in Rail Transport. Electric lat ives. Certification Regui “. Al accessacies subject to mandatany I
certification in accordance with Fst of railway products subject to mandatary certification agproved by the Beard of|
Railway Transport of Commanwealth Participant States, Latvia, Lithuania, Estonia and Georgia-should be certified in
System of Centification on the Federal Raitway Transpart.
& (OFERATIONAL REQUIREMENTS b
41 [Operaticn =
411 |Locomotive is designed for aperation in the Customer's raihamy, Full campliance
Locamative crew conslsts of oparstar and assistant opsrater or Gne operatar when lecomctive is operated by one|
412, |persan. Locemative trew cantrols the trains fram operatar's cabin when travelling along the route complying with|

rules and narms of traffic safety in accordance with apphcabile regulatary documents.

Full campliance

2



Georgia Ratlway Locomathve
BADOOCAA22591_A0

Locomotive should be design to operate with average daily run of up to 300 km with length of operatien area of|
2000-2500 km and length of lacomotive craw ion area of 400 km

Full compliance

Opecating Mados

O }and repair dog 1an should provide descrption of g8 functional conditions of Jocomative, possible
functional conditions of equipment and systems, procedures of transition fram one functional condition to the ather
conditien including descriptaon of required actions of the persannel (locamotive crew. repair. senvicing persarnnel,
locomative crew of auxiliary locomotive).

Full compliance

We will defiver operating manual which couers listed topics,

Al required actions of operatar and autamatic tests of functionality of equipment and devices ensuring safety of|

far one locomative snd for tira couplad locomatives should be perfarmed fram ane (any) operatar's
cahin. Required informatian about tests should be provided 1o operater. |J
As-an option during automatic testing of functionality of equipment and devices ensuring safety of operation ol
ot ives the inf ign about scheduled maintenance and routine repairs of locomative should be recarded

Full compliance

It is necessary to peovide: aptional capability for automatic control of the b t; In the

mode the locomative should move on the trajectory with optimum power. The operatar should be able ta switch to
manual train contral at any time.

Full compliance

The locamative cantral systems should e provided with shunting made that limits speed at 3 kmdh when lecomaotive
approaches trains for prevention of acoidents.

Full compliance

During maintanance and repair the repart personnel should be able to perform scheduled maintenance, inspecians,
and equipment adjustment concurrently. For accessing the archive of diagnostics miessages the lncomative should
be provided with capability to switch on the contral system, view archived data in the aperatar's cabin ar using

dditional process equip

Full compliance

Qur train control and manitoring system featuras a log
memary for that purpose

426

Prolonged parking in the operational condition is performed outdoars on specially designated depot tracks with o)
persannel staying inside the locomotive. In case of prolonged eutdesr parking In case of negative ambient air|
temperatuse it is possible to apply equipment service heating.

Full campliance

437

Service heating tircuits can be powered both from overhead lines and from three phasa 380 \V external pawer
solnce,

Full compliance

Locomative equipment should be arranged so that to pravide capability to partial switch with maintained general
functionality of the lacometive with pessible functional limitatinns. All switching of electric circuits whenever possible
chould be perfarmed from eperatar cabin without stopping the train,

Full compliance

Operator should be previded with information about fault with recammendatians for response actions and imposed]
| and functional I

Full comaliance

4:210.

Control system should perfarm continuous menitaring of functionality of equipment ef lecomative and should
pravent dang ituations (passible g of equi Incorrect switching, shutdown of safety devices,

etc.).

Full cempliance

4raL

When gverhead line power is shat off the equipment (powered from battery) ensuring safety of lacomative,
locomative crew life suppart equipment (internal lighting, sound signals, clearance <ignals, train radia, toilet, parking|
tbrake) should operate for at least 1 hour. After recovery of overhead line power supply the lecomotive should start|
and resume movement without help of auxikary locomative.

Full compliance

4,212

In case of derailing of wheelsets or in case of any flat spots on wheelsets with degth over 2 mm it 15 necessary to
providd capability for partial lifting of the locometive using cranes or jacks attached to special points and for|
transporting the locomative with partially stuck whestset using transporiation tralley,

Full compliance

Mecessary equipment to proceed to partial lifting are part of]
our supply. Mete that we did not plan to supply anyl
transportation tralley.

4213

Towing of non-operational lacamotive should be possible without any preparation wark (for examale, shut down of|
traction motars, tying the current coflectors, clasing of air intakes, tr.) 1o home depat aver the distance of at least
1000 km with maxi speed at least 30 kmy/h.

Full compliance

Nao preparation work 15 required for lscomative towing.

4214

The eperational documentation should provide requirements and lmitatans for storage and prolanged parking with
indizatien of requited additional applisnces, procedure of pr sation and deps of equipment of the
locomative,

Full compliance

OFERATIONAL INFRASTRUCTURE COMPATIBILITY REQUIREMENTS

51

General 5

511,

Techaical solutionis and design of lacametive should minimize the risk of dangerous situations, Lacamative should be|
safe in all described operating condition subject ta campliance with established maintenance ang repalr procedure,

Full complance

5132,

Failures in the locomative should nat result in the incompatibiliny with inf ture and d

Full compliance

52

Track Infrastructure

Locomative should be designed for operation on track superstructures with rails R65 (GOST B161-75) and crushed,
rick ballast {GOST 7382-85) with the follawing travelling speeds:

Full compliance

5. 211

Tangent sections - 120 km/h;

Full compliance

5.21.2

Curved tracks with radiuses where at speed 120 km/h the ron-dampened aceeleration of 0,7 m/s” - 120 km/ | not]
exceaded,

Full campliznce

5213

In curved sections with radiuses where the maximum speed is fimited by non-dampened acceleration with maximum

! of auter rail of 150 mm with speeds carreszanding to non-dampenad acceleration of 0.7 misec’

Full complance

5.2.1.4

On switches of type R&S grade 1/11 on side track -40 kmdh

Full complance

522

(On ather types of tracks and switches the acceptable speed of locomotives is established by calculations using
results of teses.

Full compliance

533,

Lifespan of tire is defined based on supenised operation depending on lecomative speration area.

Full compliance

53

Ralling Stock Dimensions

531,

Quter dimensions af the locomotive should mest requirements of size 1-T GOST 5238 with lower contaur as shawn
on drawing 11b.

Full compliance

5.4

5

For reductian of aerodynamic impact an the infrastructure facilities and rolkng stock located close to the passing
lacamaotive it is recommended ta design streamline aperator’s cabin without extending the length of the locamative.

Eull campliance

Compacted and even layer of crushed rock between ties that does not elevate abave the fie upper surface should not!
be Blown and raised by air stream produced by locomative travelling at the speed that exceed the design spaed by
104,

Full compliance

Power Supply System

Locometive is designed for operation in the direct current traction power supgly with 2.2-5.0 kW voitage in overhead
wire that uses rails as conducter of reverse traction current.

Full compliance

5.5.2

Regenerative braking is applied in the locomative ogeration areas, the received regeneration eneray is limited by|
i veltage or current collecter of 3850-4000 V.

Full compliance

553,

The locemative in all modes unless otherwise i expressly specified should be operated with one Ffted current)
collectar (if design of the locametive uses 4 current collector two current collectors should be lifted, ane on each

section)

Full compliance

In operatien, ane cutrent collectar will be Iifted per doube
section lecamotive.

e

N
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£5.4.  |Maximum input current af ene locomative (per one current callectar) in sinigle hour mode should net excesd 3200 A.|  Full compliance
£.5.5. |The lacomotive should be aperational in the forced power supply operating mades. Full compliance
Forced mode of traction power supply system 15 possitile in case of temporary (including sudden) shut down of same
companents of pawer supply system: one or several pawer transmission lnes powering traction substatian, traction
substation, line devices, sections of efectisc raction netwark,
In the farced made the size and speed of trains can be limited, main parameters characterising operation of the|  Full campfiance
traction power supply system (electric loads, power losses. voltage, etc.) can change, the respective values of the
rormal mode can be exceeded but not beyand the maximum aflowable values, Traction power can decrease when
locometive aperates in the forced made,
stk Stepwise incraase Ior dec_reasc_of.pnwer wvoltage en locomotive currernt collectar between masmum and mirsmum| Full compliance
conbnuows values is possible within 0.02 sec
g One-b'mzl s'rmi&h'mg uvervuha.pe.s up 1o 10 kV and durat.i.nn of up to B ms are possible determined by the i aamadianes
characteristics of avervoltage limiters in the power supply devices.
Qrie-time external fightning overvoltage with amplitude of up to 35 KV are possible determined by strength of
5.5.6. lation of everhead fine and one-time lightning evervoleage limited by characteristics of limiturs of overveltage at!  Full campliance
the level specified in item 5.5.7
554 The campanents and parts of locamotives should not be dastrayed in case of shart-circuit in the overbead systam or Eull caiiniance
7 |in respective high veltae eireuits of roliing stock with stabiised current of 30 k& and duration of up to 0.1 <ec.
When power supply from traction substation is shut the circuit breaker of locomative should should turn off within
5540 |, Full camplance
time net greater than 3 sec.
Enabling of circuit breaker of locomotive provided with input filiers in the narmal mode should not result in any|
5541 |nencontrollable transient processes and resulting shutoff of circuit braskers or electronic currens protection of]  Full campliance
traction substation,
Eiia Locomotive should net praduce any unacceptable dynamic impact on the standard owerhead catenary used on Full compliance
Customer’s radlways a1 the movement speed of up ta 120 km/h,
In narmal canditions (without precipitation and icing} when locometive travels at design speed and with maximum
55,13 |input current the duration of sparking in the paint of contact of current collecter elements and overhead line shauld Full compliance
not exceed 3% of the measurement time,
5.6  (Traffic Safety Systems
Locomative should ke pravided with Safe Locomatiue Integrated Complex (SLIC) that should include:
= Canti; ic cab signaling: " Wiie propose to Lse KLUUB-u system associated with TSKEM
561 < Full compliance iy g
m Automatic brake control system; for drver vigilance manitaring system.
w Telemechani dead-man's vigilance system.
Our storage system record travel parameters. The list of
£6.2 |Travelling parameters should be saved on the electronic information starage media. Full compliance those parameters shaeld be agreed during development
phase.
5.6,3. |GPS system should be used or locomotive Full compliance
& MECHANICAL REQUIREMENTS =
6.1  |General requirements -
Mechanical part of lncamative cansists of the Following parts: Qur lecomotive is fitted with SA3 type coupler.
m twa sections of body;
= four two-axis bocgies;
W Spring suspension;
611 |mconnections; Full compliance
W traction drive type;
m traction gear boy,
wdraw and buffing gear.
Mechanical part of locomotive should enzure op Both on nen-canti angd conti welded raifs with
the following charactenstics:
m rail typa. eviny G5
w ballast crushed stong;
w numibier of ties per 1 km of track EORARPBERI. 1 1 11 4
w minimum radius of curves passed by one section...... m1325,
g2 |WCondition of tracks nat below rating "satisfactory” according to norms of “Technical instructions for decoding of Full camghianca
records of track L cars, evaluation of deviations from norms of maintenance of tracks, train safety
measurss when they are reveated”,
it is possible to aperate the locomotive an the track with worse rating with appropriate limitation of speed, The
acceptahie speed of travelling on tracks with R50 rails should be at least 70 km/h, at keast 25 km/h an switches of
rails RS0 grade 1/11 to side track.
b I -y Al & I nmiadal Bos oo A £ bt 1) o F1 i
Locometive should not cause unacceptabe stresses in track companents with characteristics a5 per item 5.2 or|
interruption of its stability during movement with design speed on téngent track section and with maximum
E:1.3. lgoverned speed (with non-dampened acceleration 0.7 mfsec’) on curved sections with radius of 560 m and more Full compliance
and during travelling to side track on switches RES 1/11 with speed up to 40 kmv/h; on switches Rsa grade 1/11 at
teast 25 km/h. In mades the frame farte should not evceed 40% of axle foad.
The eampanents of mechanical part should meet canditions of sufficient fatigue and static strength and resistance Those load cases are subject 1o calewlation analysis which
under the mast adverse combination of acting farces: will be properly reported to the customer by writing.
w from static weight laad;
& loads praduce during movement an tangent and curved sections of different radivs with critical speed and under
wind pressure on the body sidewalls of 430 Pa {50 kafim);
- : EEInSI-iU" and compression with farce of 2500 kN applied alang the longitudinal awis of body ta coupkng Full complanee
evice;
m farces produced when bedy with full set of equipment is lifteg by four jacks or lifting crane;
m forces praduced during fowering of the wheelset:
w forced produced during Rfting of body at one end,.
w forces produced during lifting of a derailed hogey
615 [Traction and Braking force should be transferred fram bogeys to bady by inclined rods, Full comptance  [Qur solution features one rad per hogie,
The locemative should be equipped with ic coupling device standardized with it coupling device of]
freight cars with high energy capacity cushioning device located on the body frame. The suspension of the bady of]
616 Full complance

the autematic coupling device should be elastic: The dasign of the frame of the body should ensure replscoment of]

the autamatic coupling device and cushioning device without remaval of the bogey.

o
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6.1.7 [Automatic coupling device should be designed far compressian force of 2500 kN and axtension force of 1500 kN, Full campliance
i Disang&gem?nt of the autamatic m.nplmg devices shauld he perfarmed by single persan withaut ertering Full compliance
twi lncomatives or between locomative and car,
Sand should be supplied underneath each bogey. The sanding nozzles should be Iocated in the bady ar Gutside under|
the body of the locomative. The design of sanding nozzles should ensure adjustment of the nazzies within the range|
618 fof 0.8-1.2 kn/min and should keep water way and it is necessary to provide the possibility far emptying the Bins o] Full compliagnee  |Sand refilling by the top of the locomotive
the sanders. Sanc should be delvered through flevible hoses. Settling of sand In hoses and leakage of sard fram
sanders is not acceptable. Total capacity of sanders should be at least 10001 per locomative,
=in Critscal pa_rts and compenents shauld be subjected ta ner!destm:tme tew.ng by magnetic .nr ultrasanic defect Full Cagliaiics
inspection in accordance with GOST 14782 and GOST 21105 in the scope specified on the drawings,
g Parts which in case of any fault can drop on the tratk and affect the safety of traffic should have pratective devices| Foll casplignc
T |designed for masimum load but not less than taafold weight of the protected component,
£.1.12, |The locomative should be pravidad with places for storage of two re-raifng ramps and twenty four stop biocks, Full compliance
S Tha dev;n of mech.anlc.al part should ensure passage of two coupled locomotives of S-shaped curve with radius of} Full combliance
170 m without straight ingert,
Safety rargin with respect to yield peint fram static loads and single impacts an automatic eaupling device shauld
B.4.14  fbein its companents at least 1.1, in bogey and links of bagey with body it should be at least 1.2, The compenents off  Full compliance
structure should nat lose their stability and should not have permanent defarmations,
The detign of undercasriage and used matenisls should easure rated values of impact of the lacomative an the Track]
6115 | | Y i - 3 Fulf compliance
with wiear in entire range of speeds during operation between gvarhauls.
ci5e |The locamotive should be equigoed with wheel fange lubrication system The design of lubricatien system shauld Pl ol Our salution is hased on lubrication stick, awaiding greasing
o keep lubricant away from brake shaes, brake disks (if available) and from surface of wheels on the taping line. af non relevant area.
Lacomative Weight Distribution :
. - L Full compliance
b2 The whiel waight distrit of lacamotive sheuld meet requirements provided in Table 6.1 i
Table & 1, |Locomative weight distribution Full compliance
63 |Bogey -
- Bogeys should be two-axls, non-pedestal with radial installation of wheelsets when passing curved tracks. The Full comnBance
T Ibogey should have a welded frame, Ta remave weldisg stresses the bogey frames should be thermally treated. P
In teres of strength the frames of the bogies shauld meet "Norms of calculation and evaluation of the strengsh of]
632 (lead-bearing elements, dynamic prop and impacts on the track of undercarriage of locomatives of 1500 mm|  Full campliance
gauge rail roads of the Ministry of Railways of Russia®,
£33 |The finished frames of bogies before painting should be shat blasted, Full compliance
is re tas I bei laced
€34 [t shauld be ensured that wheels can be removed withaut lifang of the bedy. Full campliance zg_‘m::::_nii g‘:t;:u"cm A wheel Keing:fefla
Maximum mevement of bogie refative ta the bady frame in the vertical and transverse derections should be fimited .
635 Full complianica
by stops.
Spring suspension should be two-staged with overall static deflection at least 130 mm and separated damping
6.3.6  |system of each stage. The design of the spring suspension shauld provided for possibifty of adustment of the wheel]  Full complance
weight distributian.
6.3.7  |The eprings of spring susp: should meet reaui of GOST 1452, Full compliance
The hinge joints of spring suspensien and brake lever mechanism should ensure aperation without replacement 7
638 N : Full com,
k Toutine repairs in the scope of TR-3 of the kecomotive. Wi cemaance
The design of the bogey shauld ensure possibility of transpartation of the locomotive in case of sticking of one|
639 |wheclset using transport trofléy driven under the stuck wheelset with partial disassembly of the lever michanism, Full compliance
£.3.10 [Traction drive -
F - ] At maximur eperational speed of the locometive and
T drive =h, I i i -
T I'd(tnun rive should be {_ﬂes@‘l anth Sﬂ..l;lp(.l?t. and axle mounting o_r D‘acl:Fn miotors, traction metar suppart rafling FiillcyRice ; i wor - whesl, the: rakatanal Feasency of the
bearings and gearboy designed for application of traction matars with maximum rotar speed of 3000 rpm. - .
traction motar is 2628 rpm.
. The gears should have toath surface strengthensd by case-hardemng, The hardness ef teeth surface should be at Foll camphianc
least 60 HRC.
6.3.10.3 |The distance between the casing of the gear and rail head with new tires shauld be at least 120 mm, Full compliance
The lubrication ef the drive compenents (gear trains and bearinas of traction matar. anc gearbox) can be both
63104 |sep and integrated. In case of appli of the integrated lubricetion system the forced delivery of lubricant]  Full campliance
to bigarings wath filtration is rec A
; e - - - - -
s o | casel nr maralted lubrication the seafing of chambers with grease lubricant should prevent ite washing out by il St b
17 lubricant.
63105 |2 design of the seals of the bearings should prevent possibil ing and of the lubricant during ol it We propose to reuse our service praven sohutian, giving full
" |eperation The leakage of the lubricant is not scceptable. PUNCE satistaction to aur customers,
The flexible elements and connecting sleeves of the traction drives should emsure their operation without e
3107 " Full compliance
replacement 2nd damage between the routine repairs in the scope of TR-3.
6.4 fheek =
g4 |Mewheelsets should be compesed in accordance with agreed drawings, GOST 11018 with checking of the press ol
" |fieting of the axke against the agreed samples of press fitting chatts, ! pnes
The main parameters of the wheelsat: Gur wheelset design i fully compliant with GOST]
requirements and 13 already certified, according Georgian
Minimurn thickness of the Hre in operatisn 45 mim, Railways required referentizl, on 2ES5 and  KZaAl
m._....Nominal distance between internal edges of the tre.... 1640 mm. locomatives, Mota tha, for this wheel design, the thickness i
80 mm at nominal value and 35 mm as minisum valoe in
B2, These design are applied o our wheel

MNon Campliance

since years and have shewn full custamer satisfaction, that is|
why Wwe propose to offer them to you. Would this be an issue
e you, we would find relevant solution to face it and ersure
your complete satisfactian.

1y
W
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On new locomotive the diffarence of tape line dismerer of the wheels of the lccomotive should not exceed 0.5 mm.

643 |lnap g conditions the maxi acceptable difference of locomotive wheel diameter is 10 mm, the magmum|  Full camglance
difference of di of wheels of wheelsets of one bogey is 6.5 mm
R | | shauld have current collectors an the face end of the axle. Full campliance
The journal baxes with bearings should transfer fongitudinal and lateral farces on the bogey frame via non-wear
64,5 ifevble couglings. The design is di inad during their desigring The designed end of journal bax bearings|  Full compliance
shauld be at least 3 min, km
B.4.6. |0 removal channels should be provide far pressing out of the wheels, Full compiianice
6.4,7. |Wheelsess wich fixed gear wheel shauld bz dynamically balanced in accordance with GOST 11018, Full cemgliance
B.4.B.  [The axle of the wheelset should be subjected to uf it inspection and magnetic defect inspection, Full compliance
The surfaces of the necks of the wheelset axle. pre-awle, axde and middle parts and filiets of transition fram one parts .
B, Full compliance
of the axle to other parts should be strengthened.
£.4.10, |The wheelsets should meet technical requiraments NE ZHT T5T 0e3. Full compliance
©.4.11, |Design lifespan (endurance} of bearings should meet i of NB ZHT TST 04, Full compliance
e Tha design ?F the bogeys should include built-in testing systems and systems for measurement of temperature of] Fill coimiptarice
journal bearings.
Tempersture of the tested parts should be continususly recorded and information should be saved in the memary
— unit, I::furmaiicq i displayed automatically on the operator's pan_el when Ierl.lperature exceeds allowabls {pmﬁet} Full eomaliancs This it 5 e el SR boies.
values. Infarmation about excessive temperature should be saved in nsn-valstite memary and should be accessible
for repair and seracing persannal,
The design of the undercarriage of the locomative shauld provide for the possibility of travelling of the locomative
with the fallawsng size of the <lid flae on the wheel tape line:
Saad, [MUP 10.1 mm = without limitatans; Fill camilines
' from 1 ta 2 mm = with limitation of speed of 15 km/h;
w from 2 to & mm - with bmitation of speed of 10 km/h
6.5 |Body &
The body should have rail-car bearing structure and should aliow for its lifting with all equipment using four jacks or
e lifting crane and it also shauld allow for lifting the bedy fram are end in case of derailing of the locomative {in case Fil ikt
of positioning of desailed bogey on the rails), The bady should be lifted by special fittings, The frame of the body)
shauld not have permanent defarmatians.
I terms of the strength the bady should meet “Marms of calculation and evaluation of the strength of load-bearing|
elements, dynamic properties ard impacts on the track of undercarriage of locomotives of 1500 M gauge rail roads|
of the Ministry of Raihways of Russia®. The front part of the control panels below window apening shauld have
6.5.2. |reinfarcing hoom for protection of the service personnel in case of collision of the dacomotive with foreign objects. Full compliance
The front part of the body should be provided with cushioning device with energy capacity of at least 750 k|, The|
cahin in the zrea of this boom without dangerous deformations should resist impact of the load of up ta 230 kN
equally distributed alang the width of the frant part of the cahin.
£5.3. |The body should be linked in vertizal and lateral directions with bogies by elastic and dampening el Full compliance
6.5.4. |The battery should be installed under the body in its middle part and should ensure easy access for maimtenance. Full compliance
Track cleaners should installed on the front parts of the lacomative, The track cleaners should ha designed for
Lok farce of 156 kN with windows for free air flow. The caps of the track cleaners should have adjustable il vnplisnce
T [height relative to the rails depending on the wear of tires. The track clezanzrs shauld provide far possititty of]
installation of matal brushes for cleaning of the track in the zone of passane of boies of traction gearboxes.
fed [The roof of locometive should be pravided with remzvable couers of dodrs for installation and remeval of equipment Full niriphanés ;1:::;::1::;j::ﬁr:::ﬂiz"ﬁv:::; E?i:f;:::[f
in the body, self-closing docrs far sand filling and decks for walking on the roof. i st = J
One fiondlight on the longitudinal axis of symmetry of lacomative and twe two-calor buffer lamps should be installed
657, |on the front walls. The design of the foodlight should provide for the possibitity of replacement of lamps (LED|  Partial Comgpliance  |Our Floadiight is based an Xenin technalogy
ules) and adjustment af the direction of the light beam fram the cabin,
. |Leps and gutters should prowided ta run water off the root and keep it away from the air irtake grills, side windows B
56! * R Full compliance
of the cabin, entrance doors and their railing.
The design of the body should prevent ingress-of dust, snow and water through ventilatian devices, seals of doors
65.9. jand roof hatches and through other channels in the quantities that interrupt narmal operation of the lncametive,|  Full compliance
Recommendsd pasitive pressure of air in the body is within the range of 2-12 mm of water in all modes,
Locomative shauld be provided with & outer doars far entrance and exit. The outer doors should be provided on bath
6,510, fsides of the body and should have such design that ensures their cpening and uslocking from the platform or frem|  Full compliance
the first step of the entrance fadder. The doars should also have lacks halding them in the opered position.
6.511. |The locomative should be provided with tyfons and whistles. Full compliance
Antenngs should be installed on the roof of the locomative (decimeter, meter and hectameter band). Free pads with,
6512 |minimum sizz of 1m2 should be provided for installation of decimeter and meter band antennas. Na screenin Full complance Ou.r X Satuingial R
g B i
objects and equi should be located near the antennas. Weice/data transmession 15 achieved at highest quality level
6.6 |Dynamic properties, strength -
£.6.1.  |Dynamic properties of lacomotive should meet i provided in Table 6.2, Full compliance
E:6.2. |The strength parametess should mest requirements specified in Table 6.3, Full campliance
The dynamic and strength characteristics are measurad during acceptance testing in accardance with “Morms of|
663 |calculation and evsluation of the strength of load-bearing elements, dynamic properties and impacts on the track of]  Full compliance
undercarriage of locomotives of 1500 mm gauge rail raads of the Ministry of Railways of Russia®.
Table 6.2 Dynamic proparties of the lacomarive Full complianice
Tehles.3 g Full compliance
7 BRAKING EQUIPMENT REQUIREMENTS "
7.1 |General Requirements
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T

Lacomotive should be provided with the following type of hrakes
Arcording to the method of realzation of the braking force;

m Friction shoe brake;

m Electrodynamic brake.

According to coatrol type:

m Austomalic preurmatic braks:

w Auxibiery direct-acting lecomative brake;

w Parking brake,

Full compliance

Length of braking of single travelling locomotive on horizontal straight track frar the speed of 100 kmyh should nat
b greater than 8O0 m in case of gency braking by brake.

Full compliance

{The manual or autamatic parking brake of the kacomotive should held it en the slope with inclination of not lass than
30 0/a00 with handle force of 263 N and coefficent of friction hetween the wheel and raif at least 0.25.

Full camplance

|The braking system of the bogey shauld be designed with dusl appiication of braking shoes.

Man Compliance

Qur braking system feature one braking pad per whest
Mevertheless, it fully complies  with  performance
requi sat by Geargian Raih

115

| The design of the braking urit should ensuse facking of the braking shae and even wear of the braking shaes and it]
alsc should prevent possibility of shpping of the shoes fram the tire surface to the duter edge. |t shauld prevent any|
contact between brakang shoes and tires of the wheekets when brake is released, the design should provide for the
|pessibdicy of adjustment of the brake lever machanism and replacement of the brake shoes on the tracks without|
inspection pit

Full camplhance

7.1E,

7.1.7. |Pneumatic braking equi snould be-applied in aceordance with tecanical specifications:

Full compliance

Hraking should not cawse at | wear and damage of the tires of wheelset by braks shoes.

Full compliance

7.1.8.

Locomative should be provided with the following equipment;

w Air distrizutor of the freight type;

= Emergency braking system designed in accordance with GOST 12.2.056;

w Operator’s brake valve with remate contral;

w Walve of auiliary direct-acting brake;

m Brake locking device that gnsure correct actuation and dissbling of the braking system and farced braking of the
lacomative when control cabins changes and that also prevent any impact en the braking system from inactive
cabin;

w System for disabling traction made in case of preumatic braking;

m device for releasing locomotive brakes when automatic brakes of the train are actuated;

m brake release alarm system for each bagey:

® Two compressors with total capacity of 3t feast 5.0 m3 /min with maximum opsrating pressure of 0,92 MPa (5
kaffema);

m Auziliary compressor for raising the current collectar;

m At least 3 main senially connected air tanks for eack section with total capacity at least 1000 | per section;

m Spare tank with capacity of at least 150 | for raising the current collector;

w System of autematic braking for lecomotives eperating in multiple unit system in case of their
uncoupling or sections or breakage or it o g t of intes-lacamotive and inter-sectional air hases.

Full compliance

The leakage of compressed air from the preumatic system should nat exceed the limits set by instruction TsT-333,

Full complance

7110,

Thie lacomaotive should have stack (unit) by of

Full campliance

i B

The accuracy class of pressure gauges should be at least 1.5 with scale division valua not greater than 0,02 MPa
(9.2 kgffcmz), except pressure gauges of the tank of current callactar or tank of air circult breaker that can have
accuracy of 2.5,

Full compliance

7.2

Cornpressed Air Supply System

721

[The lacomative should be provided with twa campresser units.

Full compliance

7.2,

Each¢ unit includes compressed 2ir filtering and drying unit.

Full compliance

733

Each compressor unit should inclede system for controlling and diagnostics compatible with locomotive cantral
SysEen,

Full compliance

T4

It is necessary to provide for possibdity of short-time shut off of the air drying units for testing of the density of]
braking network of the train and for permanent shutoff in case of a falure.

Full compliance

Compressed air supplied to braking system after compressed zir filtering and drying wnit should correspond ta class,

4 of Cf sn of the comp alf a5 per GOST 17433,

Full sempliance

.26

Tha limit pressures in the main tarks in after automatic restarting of compressars and their shuteff by regulator
should be .75 - 0.9 (£0.02) MPa (7.5 - 9.0 {+0,2) kgf/cm').

Full compliance

T

The consumption of air for auxiliary nesds of the ax drying unit shoule be 13% of the amaunt of dried and filtered
anr.

Full complnce

{actuation of the campressor winit fram the cperatar's panet.

It i necessary to provide for pessibility of compressar shut off in case of Its failure and possibilty of manual

Full compliance

T.29.

Comp should start in winter time under minimum 2mbient air temp E.

Full compliance

T.rag,

Locomative shauld be provided with devices fer remate blowing of main tanks with electric heating and maisture
collectars on pressure main upstream of end valves fram both ends of the locometive.

Full compliance

7211,

Cabins should be sound and vibratien i i during 1an of ¢ s-and other

Full compliance

T2

Mechanical Brakisg System

734,

[The lncomative should employ wheel-by-wheel braking using cne brake cylingder per wheel,

Full compfiance

Braking eylinders should be provided with autamatic regulator of extension of rod ensuring automatic contrel of
clearance between wheels and brake shoes as they wear.

Full compliance

733

The design of the braking system should ensire locking of the braking shae and even wear of the braking shoes and
it also should prevent possitiility of shipping of the shoes from the tire surface ta the nuter edge, 1t should prevent
any contact hetween braking shoes and tires of the wheelsets when brake is released, the design shauld provide for
the passivility of adjustment of the brake lever mechanism and replacement of the brake shags on the tracks without
inspaction pit.

Full complianee

734,

Wear resistant bushings should be inserted in the hinge joints of braking lever system.

Full campliance

ELECTRIC EQUIPMENT REQUIREMENTS

2.1

General requi s

811,

Electric equipment of locomotives should eénsure reliable operation under the combined chmatic fctors and
mechanical impacts,

Full compliance

B12,

Electrical equipment ensuring safity of movement and starting of locomaotives shauld ensure normal functianing &t
mEnimum temperature of minus 45°C. AL temperature Below minus 25 *C starting of bocometive with preliminary|
heating i acceptable,

Full compEance

According to technical assignment, we consider a minimim|

temperature of minus 40°C
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All components of the electrical equiurmnF s.houl'ﬁi retain their characteristics afrer lnngve.e'rm storage at l‘ninima!'n : it 45 erhinizal sk s Fansidies

813, |temperature of minus 50 °C. Separate units, equip L can be remeved with subsagquent storage in Full compliance Leemperstiise cfmingeante

the premizes with temparature not below minus 25 *C
— Edectrical Eq‘l.l;prlt;l'lt of category U1, _uz shauld function with nominal valtage without breakdown or breakover m Rl chrmpliafie
case of frosting with subssquent melting.
Bowes {cabinets] electrical aquipment Jocated outside the locomative should be protected fram the ingress of foreign|
815 fobjects, dust, sain, snowand molsture and should have enclasure protection class at least IP6S as per GOST 14254 Full campliarice
(EN 60523)
S Boxes (cabinets) with electrical equipment mstalled in the bodies should have protection rating at feast P21 a5 S - R
GOST 14254 (EN 60529),
i Electrical equipment should have required thermal margin, During design and continuaus modes of cperation of the Fisll Btivinlnce
7 llocemative the acceptable heating tamperature of the companents should not be exceeded.
Mechanics! strength of the shells of the underframe equipment should be desigried to resist the impact of the foreign
§is absjects during movement at design speed. Power equi installed in the und space outside the boxes full conlce
" Jshould resist the impact of companents of the ballast layer during movement of the train atdesign spead or it should
be provided with protection elements,
&1.9. (The electrical equi should funcrion under the impact of external elictramagnetic fields, Full compliance
el Lacomative should be provided Mh‘noiw B ion devices, The interfi e fizld strength of the lecamotive) Pl ottt
shoutd net exceed the levels specified in GOST P 55176.3.1 . GOST 168237,
For protection of the power electrical equipment in the electrical braking made it is necessary ta provide quick-action
8111, fswilching device in the circuit of the traction matars or powsr corversion unit and electranic system that imaacts|  Full compliance
{the power canverter,
T Spectral components of the traction current in the nperating bands ef the locomitive signaling gy=tem and devices) £all campliarice Walues are nat (v _‘. even considering two boo
. of rafl signating circuits on DC lines should not evceed values sperified in Table 8.1 tfour sections} of our design working together,
8113, |With respect to elect gnetic ¢ ibility the | ives should meet requirements of GOST P 55176 3.1 Full compliance
Nermative values of parameters of traction current ensuring shect I ibility of electne ralling stock :
Tallesx with rail circuits and autematic lacomotive signaling system devices Fullxamplance

— ‘f possibility should be provided for driving the !ucslmct':\.-e in the depot uﬁ{\g traction moters and canverters whilg) Fillieamikance Passibility with 380Vac socket

the converters are powered by low valtage alternating current through special under frame cackets,

B.1.15. ics should be passitle when any traction moter is pewered from depot SYSLeMm. Full compliance

Devices shauld be provided that ensure discharging of the capacitars within the time of no: mere than 30 Sec after .
116 Full compliance

ramoval of voltage.

[Electric equipmen of the lacamotrve should have the fallowing aperating modes:

u Acceleration and movement at define speed;

m Change of movement directian; X

814 w Electrodynamit biraking using regenerative ar rheastat brake: Fakcompladie

= Adjustment of traction and braking force
Electrical equipment should consist of the fallowang main functional systems:
m Traction power eguipmant:
B118. |m Auxiliary power equipment: Full camplance
' Traction and ausifiary equipment contral and pratection Sistems.

B339 |Electric instalk qui s -
B.113.1, |Electric installation should be p in accardance with 057 16.0.801.065, GOST 12.2.056, Full campliarice
i :::zi;ss;:mf:!mﬁe;ﬂ 12.1,004, G::T 12.1.044, 1:Tr.|:. R i Partial Compliance . |Mainly. accarding ta European standard

The air insulation distance, insulation distancs on surface of insulation, surface of wiring, cables and buses shauld
£1.29.3. |be selected for maximum operating voltage in this circuits in accordance with Cperational Code for Electrical Full complance
The crags-section area of wires and buses should be chosen based an current loads taking inta accaunt modes
8.1.19.4. {{including gency mades) of of electrical acceptable drop of wvoltage method off  Full compliance
— Distarice fmrn. l:un.du:;m: parts 1o mesned protective enclosures inside the body should nat be less than the Full compliance
distances specified in GOST 12,2 056,
e Non-amfthed section of the wire should absars wibrations of the power equipment including power Hillicaingiaoss.
an shock:
8.1.18.7. |Extension of the wires and cables is not acceptable. Full compliance
B.119.8. [Wires should be conpected using inals; cantact clips and connectars Full compliance
Buzes, wires and their attachments should be designed for dynamic forced praduced in case of shost circuits in the) .
B.1.19.9, R Full campliance
elactric cireuits.
The eurrent—carnang cenductor of wires and cables should have Tleitzlity of at least eroup 5 as per GOST 23483, |t
8.1.13.10.4is possibie ta use hook-up wire with crass section of at least 2.5 mm’ with current-carrying carductar with flesbifity]  Full complance
of at least class 3.
In flexibie electric connections the sections of cords, wires and cables maving during dperation if it can cause
mechanical damage should be addi My protected by ¢ 1 hoses, heat-shri ar shrinkabie
81,1811 {insulation tubes, protective spirals or By other methods In certain cases it possible to use fabric hoses as & Full compliance
pratection. Cleat insutatars and brackets on meving eyes of the wires should be provided with holes. Each of such
hales should be designed for attachmient of at least 2 wires.
s Wires, cords, cables extending outside through the fioar or walls of the lncamative should 5e s=aled to keep dust, Eull compliance
snow and water away,
Batk up wire accaunting for 5t least 3% of the total number of cannected wires should be pravided in cantal Sircois) "
CEELEER R = Full compliance
terminal strips, urits, panels, plug connector, etc
e Protectian of electric circuits of lacometive should prevent damage of the ip in tase of emergency Full campliance
shart aircuits, overmltage, insulation breakdown,
Pawer equipment of the lacomative which is electrically linked with the carrent collector and which & not protected

8121 by quick-action circuit breaker should resist electradynzmic and thermal impact of 30 kA short-cireuit through Full comgpliance

current during 0.1 sec.
B2 |Traction Electrical E -
s Irr;iian electrical equipment includes high voltage dewces designed for caneralling the traction and braking of the Fulcariglianice
B.:.z.%ml parametass of tract:on ebectric -
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8121,

The lacomotives should be provided with the fallowsng traction modes of aperation of the electrical equipment:

u Shunting mode with speed limitation at 3 km/n;

m Semi-automatic starting maede with speed from 0 to 120 kv'h;

m Startup mode to defined movement speed with defined traction force and intensity imited by thermal capacity of]
traction motwrs and cohesion conditions and movement at permanent speed. Specific speed values are et by the
opedalor,

w Made of speed reduction with defined intensity (run down or electrical braking):

Full compliance

8.2.22

Tha lacamatives shauld be prowided with the fallowsng braking mades of aperation af the elactrical equipment:

m Electrical braking with intensity limited by the tharmal capacity of tractien motors and cohesion conditiens from
maximum speed to critical speed value defined by braking calculations and results of tests;

m Automatic switching of traction electric drive to electrod; ic braking (reg e and rheastat) mode;

w Maintaining of the defined braking force untit defired speed is reached with sub ic maintaining of|
the speed;

m Adjustment of the defined braking and speed force;

» Comhined braking by electradynamic brake on the locamative ard preumatic brake on rail cars;

w Automatic repiacement of the electrodynamic breke by friction brake in case of the failure or low efficiency of the
electrodynamic brake;

It Is necessary to pravide for automatic replacement of the electradynamic regenerative braking by rhaostat
braking if the valtage in the DC overhead system esceeds 3.85-4.0 kV cue ta absence of pewer loads an this ssction
and autamatic repeated actuation of the regenerative mode when voltage in the overhead system drops below 3 85-
4.0 KV,

Full comgliance

In case of the fzilure of the part of the electric equipment the locomative shauld function in the emergency mode
with pessibility of actuation of the backup scheme from the operator's cabin. The power loss in the traction and
braking meces shauld be 1

Full compiance

8.2.4,

Special dences should be provided far protection from the following facters:

® Shart circuits in any part ef the electric dizgram (including fine-ta-line short circait and short circuit to frame):
m External share circuits in the regenerative breking mode,

w OQverload currents in the traction drive circuits;

w Impact of the external vervoltage;

m Unacceptable high heating of electrical equipment components;

m Short-time increase of the voliage in the averhead system above the established lovel:

® Spinning {in case of excessive shppage of wheels of over 4%) and whestset slip,

Full complance

825,

Fractran electrical equipment shauld consist of the following main functisnal units;

u Eleetrical equipment connected to everhead system and reverse rail dircuit {current coflectors, switching and
protection equipment, noise filters, cable and busduct mes, etc);

m Converters powering traction mators;

= Traction mators;

m Pratection of high voltage equipment.

Full compliance

B.2.6.

Energy parameters

8.2.61.

Effitiency ratio of the locomotive in the continuois made should be 2t least 884 taking into account the auriliary
Inads with nominal voltage on the current collector, switched off campressars, air conditioners and other devices

[ wintking conditions far the locamative crew,

Full camphante

B.2.7

Current should be returned to rails via special grounding devices on the aule of the wheelset for prevention of the
damage of the journal bearings.

Full camplance

B2.8

Current coliectors

E21H1,

Locamotive should be provided with at least twe current callectors. Their design shauld meet requiremants of]
Instruction TsT-TsE-B44 and current load requirements.

Current collectars should be designed for the following soeed and current:

= Speed of 120 kmih;

m Maximum current of 3200 A;

Full campliance

8282

Cellector companents should be made fram metal caramics, graphite or topper and graphite campasition.

Full compliance

B.2.8.3

The lifespan of current collector materials should be at leact 40,000 km,

Full compiiarce

B84

Current collectars should be functional in the iting canditions.

Full compiiarce

8285

Current collector should be functional undas the impact of 30 kA short circuit current duning 0.1 sac.

Full complance

8.1.9.6.

Current collectors should be made from corrasion resistant material and should presenve corrosion resistance under
the impact of detergents (fresh water up ta 60 °C, caustic soda, synthetic 2nd other detergents).

Full compliance

BB

Detachment of the current collector from everhead wire is not acceptable after the first contact when it is raised,
The maving garts of the current collectar shiould niat hit the fived parts when current collector is lawered when tsain]
moves at designed speed.

Full campliance

B1E8

(Currant collector should resist acceleration of $0 m/s* with retained functionality of all parts of current colizctor,

Full compliance

B8.2.8.9.

Lateral stiffness of the current collector should be at feast 17 N/mm,

Full compliance

B2E 10

Suppert insulators of the current collector should be made from polymer or from parcelain,

Full compliarce

B.2811

In case of the movement at the speed exceading the design speed by 10% the lowered current callector should nat be
raised by airc £

Full compéiance

B.28.12

of static characteristic of current callector should meet table 8.2,

Full complance

Table 8.2

Static characteristic of current callactar

Fuli compliance

8.2.9.

Protective and switching

8291,

[Switching high woltage equipment conductively coupled with overhead wire or traction converters should meet|
requirements of GOST 9219,

Full compliance

8252

Lotometive should be provided with quick-action circuit breakers for protection from shart-circuit cureents and
overinads.

Full campliance

B.293.

Minimum switchirg capacity of circult breakers should be 30 KA with inductance of the short circuit fns 5,15

mHenry.

Full compliance

™I
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(Quick — action circuit breaker should be non-palarized and should be sufficiently quick for selective (withaut|

8.2.9.4. |actuation of the protective Circuil breakers of the traction substation) shutting down of the short cireult cureent]  Full compliance

when locomative is at the end of inter-substation power supply zone of the nverhead system
" o i 1 + - -| hi

_ Puwer. supgly circuit breakers should be actuated when locomotive circuit breaker is switched on in the normal Rl siiviniance
nparation mode

- Ovarvaltage limiters should be previded For pi of the power equip of the lacomative from hghtring and Full compliance
external switching svervoltage.

82.8.7. |The level of remaining voltage in the davices of overvaitage limits should be 8.0.,.9.0 KV, Full compliance

82.0.8 |Ouervaitage Limiters far 360 DC system should repeatedly resist up te 2500 A current pulses with energy of 150 %), Full compliance

e ﬂverwltag.e limiters should ll!ﬂl[ l.he. level of switching overvoltage generated by the locomotive and supplied to Full camilidrice
ovethead line at the level specified in tem 5.5.8.

£:2.10, |Trackion converter -

e Tm{t!an canverters shnul.d meet tonditions of GOST 9218, GOST 24807, e ——
Traction ¢ meeting EN 62287 can be used.
Liguid cooling system can be used for cooling of power elements of the traction converter. Components of the,
cooling system, coaling fluid and filters should nat be chemically gg and should be Ihy safa.

8.2.10.2. |Applied fuid and materials should be agreed with the Customer., Replacemerit of semiconductor devices should nat Full compliance
require dramage of cooling fluid and dissssembly of the cooling eystem. Cooling fluid should nat freeze at the
temperature minus 40°C

82163 Replacement of semiconductor devices should not require drainage of cooling fluid and disassembly of the cosking Full campiante
Systerm.

. Al components of :or.vwﬂer':s should ensure functionality of the systems af the Incomative under the ambiént air] Full arinlnee
temperatere specified in seetion 3

83 |Auxibary system <
sl Asynchronous three-phase electric matars with square-cage rotar with nomanal voltage of 380 W and frequency 50 Full comiplisiice

Hz should be used to drive auxdhary mechanisms (fzns, braking compressers and convertor cooling system),

|Eletiric mators af ausifiary mechanisms and ather awriliary loads should be powered from auxiliary stabc convertars
of valtage, frequency and number of phases, The operation of static auxiliary converters in any operating modes of|
traction electric drive should not viclate the regui for harmanic ition {pulsing) of traction current of]
|lacarmotive proveded in Section 8,

Full compliance

Static auviliary converters should ensure the fallawing values of the outaut nominal valtage:

m 380V AC three phase with fraquency 50 Hz

w220V AC single phase with frequency 50 Hz;

w110 VDL,

(The tolerance for variztion of the cutput veltage and frequency of each channel of auxiliary converter should be
aligned with respactive talerances for power supply voltage of the equipment canmected 1o respective channels. The|
following should be taken inta account

Full caompliance

B34,

Maters of cooling liquid pumps of power converters, mosars of brake comaressars should be powered from auxiliary|
converters with ilized frequency and voltage.

Full compliance

835

Power, quantity and scheme of connections of auxiliary converters should be selected s that to preserve
functianality of all traction motors of focomotive in case of the fzilure of single auxikary converter

Full compliance

8.3.6.

Contrel circvits should be powered by stabilized DC voitage 110 W & 5% from special static converter with pulzing of|
supply voltage nat greater than 13 of the amplitude, If supply veltage disappears including the passage of neutral
inserts the contral circuits and protection device power supply shauld be automatically switched from static

to battery. Gaps of supply voltage are not acceptable in this case.

Full campliance

B3T.

| The bantery should be recharged by stabilized direct corrent with desiation of £5%

Full camplianca

B.3.8.

A separate powsr supply unit should be provided for microprocessor systems.

Full compliance

It should be possitle ta power the ausiliary system of the locomative fram depor 3-phase power supply using special
sockets by ing aukiliary convert:

Full complangs

8.4

Electrical Machines

B4l

Traction electric maters should meet requirements of GOST 2582. Mators can be produced in scecrdance with
ENB0349-2. Class of insulation of winding of pewer electric machines should be not less than N.

Full compliance

842

AL brushless electric motars can be used as traction motors. Traction eleciric machines should be brushless ang
shauld not reguire scheduled maintenance in the intervals between routine repairs of locometives. K is

rec e apply asynchronous traction motors with sguare cage rator.

Full compliance

Schedule maintenance of electric machine will be performed
during eouting repeirs of locomotives:

843,

Thermal properties of traction mators should ensure realization of the traction force and eleceric braking wuﬁ‘ thel
mast adverse combination of the differerce of dismeters of tires of the wheelsets (3 of lsats have

di . 1 wheelset has minimum diameter in the range ‘specified in these Technical Reguirements) withgut]
violation of mator winding temperature incrsase limits specified in GOST 2582,

Full campliance

Traction matars should be provided wath forced air ventilation. Air caming in the cooling system should be filtared.
The lotemative: should be pravided with multicyclane filkers or centrifugal mechanical separatars with cantinuous
remaual of diist. moisture and snow. The dust filtering coafficient with: nominal flow rate of air with specific dust
surface 2800 cm’/g should be nat less than 75 %, The systam of filtering of the air should keep snow and maisture
away from electne machines.

Full camaliance

Bearings of traction mators should run witheut replacerment at least 500,000 km of the Jocomative travelling]
distance. The design of the bearings and their seals sheuld ensure preservation of the lubricants n the bearing
thambers, should prevent its contamination, The timing of filling and replacement of lubricants should be defined
based an results of pilot ian of the locomative.

Full compliance

It is necessary to prevent ingress of lubiricant inside the traction matars and elecinc matars of auniliary mechanisrms
threugh labyrinth seals of the hearings and from gearbox inta TED beasings.

Full comphance

quip Diagnostics

The design of the main parts of the electrical equipment should provide = possuhdn‘.y for svaluation of the current
condition and correctness of funictioning using built-in ar external di i

Full compliance

852,

The diagnostics of the devices of the electrical equipment should provide the fallowing functions:

 ldentification of excessive paramiters of eperation of electrical equipment;

w Recording of unacceptable and dangeraus events and saving of electrical processes In non-yalatile memary far
b analysts of emergancy situstions by repair persannel and identification of their causes:

u Transmission of infarmatian to lacomative cantral systam,

Full complance
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353

' Traction and auxiliary converters:
® Quick action switch;

w Switching devices;

m Batteries and charging dewices

Full complance

LOCOMOTIVE CONTROL SYSTEM REQUIREMENTS

94

General requirements

g9.1.1.

Al functions of locomotive control system raquiring legical sequence such. as controlling current callectors, guick,
action orouit breaker, cantactars of ausliary drive, traction and susdliary converters and ather devices should be
perfarmed by an integrated microprocessor computing and control system (hereinafter - intagrated system) wsing|
commands received from the panel and from speratar’s contraller taking inta accsunt signals received from sensars
{provided for by the locomative circuit

Full compliance

Integrated systam should comtrof all systems of the locomative (traction and ausliary drives, control circuit devices,
protection, traffic safety, autamatic train operation, diagrostics of main equi and sell-diagnastics). Possibili

should be provided for testing of the locomative system, its parts and control gystem in the parking area before
departure of the train. In case of any faults the lifting of the current collectors, actuation of the guick action eircuit

breakers should be forbidden,

Full compliance

The locomative shauld be provided with the capability of actuztion of the quick-actian circuit breaker, Iifting of the
current collector after prolonged parking at ambient air temperature Below -25°C,

Full compliance

Integrated contral and safety system should consist of multicontaur hierarchically structured subsysterns, Functinns
implemented by the system shoald be integrated and should be performed in the single process of train operaticn.

Full tompliance

W will instal KLUB-U as safsty systam

Locomative control and traffic safety system should be based on micropracessors. All subsystems should interact
with eath ather without conflicts exchanging information required far performance of these functions.

Full compliance

316,

Integrated traffic safery and control system should consist of the fallowing subsystems ensuring main train contral
and manitaring functions listed in the higrarchy lowering arder:

w Safety subsystem of lecomotive receiving infarmation about train situation and cantralling the speed of the tram
{hereinafter - safety and speed cantral system);

w Subisystem of safe automatic speed cantral in the target braking mode (hereinafter - braking contral system)
opetating based on safety principles!

w Operation and tractian drive control subsysterm:

= Auxiliary equipment contrél subsystem.

Full compliance

s B

The following sub: provide inf ian suppart, monitor and recard results of operation of the abawe
subsystems and equipment:

m Suhsystem of diagnostics snd menitaring of technical condition of equipment of rolfing stack and maintenance nfl
rail track di ics sul )

m Operatar's infarmation support subsystem;

w Locemative subsystem for receiving infarmation from refevant senices sbout train situation and change of train

A hiraznaft

(< after - recening ;
= Subsystem for nformation support of operation of all systems and equipment of single bocamotive or tws|
lac ives, {communication netwark);
u Subsystem far recording information about characteristics of train, performance of equipment in the electronic
memary and transmission of information ty radio channels ta relevant services {recording subsystem):
w Comman astranarmscal time subsystem.

Full compliance

518

listed in iterms 8.1.6 tan be functionally and structurally linked with each other and integrated intg thel
bisystams listed in items 9.1.5.

Full complance

s

All subsystams should be synchronized with astrenomical time set using sateliite navigation systern. In case of the
absence of satellite navigation signals it is necessary to define master clack processar unit.

Full compliance

9.1.10.

Coneeol and trefic safety system sheuld be open for expansion of functions. It should provide possibilty of|
intagration with separate new devices, parts and

Full compliance

111

Backup and redundancy system should be provided taking inta atcount minimum set of functions fta free the
section hetwesn stations in case of majarity of failures) and economic efficiency aver entire Iife oycle.

Full campliance

9112

Integrated cantrel system should ensure autamatic enargy optimum driving of the train between stations and a: the|
stations (hereinafter - automatic operation) taking inte account all speed limitations definition of trajectory with
accuracy up to 3 km/h and fulfilment of the movement schedule with accuracy of up to +60 sec and in case of|
schedule sfippage identification of track sections for regaining the speed and bringing the train in confarmance with
schedule taking inta account minimizatien of pewer ¢ ption, required accuracy of driving at permitted spesd
taking inta account limitations and train fength.

Partial Compliance

Minimization of power consumption is not dare by the
Autamatic driving system {nat used energy counter)

9113

When the fine is provided with operational schedule setting devices the system ensures its fulfifment. it is necessany
to ensure minimization of the lasses of kinetic energy thraugh timely selection of traction shutoff moment and
required stage of service braking ensuring realization of adaptive program of movement trajectory.

Full compliance

9.1.14

The functions of automated opsration of the train and traffic safety sssurance should be mutually integrated and
! 1 in mutual i ion of the apti and safe ion of the train in the real tme as part of the

comman micsopracessor cantral complex:

Full comaliance

:F g A

Braking control sulbs {in case of availability of track g s) should prevent any everspeeding bath in the
automatic and manual train oparation modes which can disturh the safety of traffic by using electradynamic,

[selection of the stages of service braking,

ele and ic braking with i allowance for perding ef 2 km/h, Entire range of|
defined movement trajectaries is adapted to the track profile, train weight and real braking forces realizad. byl

Full campliance

i the station is provided with specialized equipment the intagrated system should allow departure from the station
anly when the locomative receives command by digital radia channel or by rail circuits fram station operatar,
confirming permizsion for departure of the train.

Mon Compliance

\We need to betzer understand your requirement and the way
you would like ta achieve it in arder to be ahis to propese a
sohutian fitting to your needs: At the moment we are missing

same input data;

vl

Y
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Braking ronerol subsystert should contral the spesd of the train defined by the autematic operation subsystem|

9117 : : i Fuill compliance
|preventing overspeeding by service braking, ol
Safety and speed control subsystem meeting the safaty requicements should receive information abeut vacancy of
—_— Llock sections shead and station tracks frem fionr mounted devices of automatic cab signalling system, digital radio Ell caritiance
5 channel and to use the data of electronic data bases of the section. In accardance with the received signals it should
define the maximum alowakle speed and 1o control the braking system,
s Satety and speed contrel subsystem should ensure transeission of speed controf function to brakina contral FU compliarice
4138 In case of the failure of the braking contrel subsystem the safety arnd speed cantrol subsystem: should stop the traie) Fall tifiarich
T |before restrictive signal or by emergency braking with accuracy not warse than 50 m.
Interaction of automatic train cperation subsystem, braking control subsystem, safety and speed contrel subsystem
should be ensured via dedicated specialized system bus ensuning that these subsystems use comemon input|
9121 [inf including inf ian for definition of the precise coordinate of target stopping of the train when|  Full compliance
entering the station and definition of the fength and profile of black stations, allawable spead on ahead section wher|
leaving the station, #ic.
9122 |The design of units of control system should ensure safety of service personnel in accordance with GOST 12,2.056. Full complance
= - : — T
Sy Cllmtrnl and traffic slafety system of the locamative should ensure reliable operation under the combined impact ol Full compliance
climata and mechanical factors.
9.1.24. [The protection of enclosures of units from water and foreign objects should be roz below [P0 as per GOST 14254 Full compliance
Contral eystem: units should be- designed for eperation in the ambient temperature range fram minus 50 C to olus] " Accarding ta technical assignment, we consider a minimem
9.1.25. Full compliance . 5
50°C of mins 40°C
! - ; - o - -
i Certain elements can ke heated ag low fempeiaturesIMen lncm.mriw ss-started, |tis necessary ta provide for safety] Full compliaics
. fire safety mea of of the discharge of battery.
The equipmient of control and safety system chould be immune to electramagnetic interferance m accordance with
S.1.27. (applicable standards. It shauld have apprapriate protection from external sources of electromagnetic radiation end it|  Full compliance
should meet the limits of elec it exp of peagle.
’ ; . Self testing is parfarmed by alt functions which are critical for
9,1.28. |All units should perform continuous self-testing. Part:al Complance i : 9 a ¥ L
Iocomative performance in operation:
Under additinnal sgreement a service partable testing and statiorary equipment should be develaped and sepplied
— to the depat to perform testing and diagnastics of separate madules, units and parts of locamative with capability to Ful R This would be provided under separate and  additionall
5 o Fu 3, i . ' ul
save infarmation an external electronic media, to perfarm re-configuring of control system of entire Jocamotive, ta R agrasment
perfarm testing of the systam software taking into account change of pragram data.
8130 |Control system should enable operatar to turn off remately faulty traction motars of the lacemative fram the panel, Full compliance
9.7 |5afety and speed control subsystem =
The subsystem shauld provide the fellewing capabiities: Our sglution js KLUB-U with TSKEM and Autapiot fram
m Receinng fram track information devices of signals of continusus automatic cab signaking and integrated UsAvP
continuous automatic cab signaling, infarmation about vacancy of atead section:
m Defining of acceptable speed depending on the colored light signals and train situation, electronic data base of}
section, continuous comparison of these data with actual situation and apphication of braking i case of}
overspeeding:
@ Measurement of actual speed and current time, i train posits including iening using satelliee)
navigation equipment;
921 |m Prevention of unauthorized non-stop passing of colored lights with restrictive signals in the track sections] Partial Compliance
with conti i cab signaling,
m Monitoring of actuation and deactivation of safety dewces;
m Assurance of unambiguity of light and sound information received by the operatar:
w Recording of data about cperating modes of the rolling stock, Tnfarmation. from track devices and digital radio
channel, actions of the aperator during at lesst 16 hours and saving these data in pratected informatian storage
cevice with possibility of subsequent decading p ing the locomotive crews from sny carrection of the said data.
ITo ensure functioning of the system the locometive should be provided with the fallowing equipment:
W Receiver coilds of cantinuous automatic cab signalng;
= Electropneumatic autostap vabve;
w Uit for controlling unauthorized deactivation of the autastop;
223 |m Compressed air pressure sensors and speed sensors; Full camplianice
w Satellte navigation antennas and digital radio channel aritennas:
w Transcelver of digitz| radio channaf;
m Duiplex filzer,
i Safety system should be based on the application of the unified interface, it should be open for expansion of} Fullcaiml
T |functions through addition ef new units without modification of the structure of the system in general, eaTmpance
3.2.4, |Imerface gateway units should be used =5 interfaces of the safaty subsystem with other subsystems, Full compliance
9.3 |Braking Control Sub E
Braking eantrel subsystem is designed to control the operating speed to ensure trafic safety through autamatic :
831 Xy
(A o —— Full complance
The subsystem shauld provide the fallowing capabilitios:
m Automatic contral of train ic brakes for ion of horized passing of restrictive sigrals and
9.3.2. |overspeeding; Full compliance

= Prevention of unacceptable excessive longitudinal forces and accelerations in the train,

$s
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Subsystem should perfarm the fallawing functions:

m Autematic evzluation of ef’hrienry of brakes and diameter of tires tased en nan-sligping wheeket for accurate
measurement of the speede and travefled distance ta engurs precise stopping at the station £5 m and £15 m at the
section between stations;

m Train braking taking inta account profite of tack sectian, real efficiency of brakes in the traln and realization of
muttiple braking curves with different Graking coeffigents depending on the real conditians;

m Receiving of infarmation abeut the incoming route and station itinerary, speed along the route and raute fengeh,
coardinates of target stopping, applicable spead limitatians and vacancy of the section between stabians:

Qur sobutsan 15 KLUB-U with TSKBM and Autopilor from
LSAVE,

833, e g Partial Complance
m Measurement of actual speed and autamatic train positioning,
' Evaluation of allowable speed depending on the signals and train situation;
w Generatinn of control respense for application of emergency braking if actual speed exceeds allowable speed:
® Prevention of unauthorized non-stop passing of colored lights with restrictive signals in the track sactions|
equipped with cantinuous automatic cab sranaling dewices;
g It is necessary L? pravide for a possibility of testing and recording of functionality of braking system when train is Fullenmmpliatice
parked (befare trip)
G4 ic train op e
it train operat b should pravide the folldwing czpabilities:
w Automatic contrel of aperation of single locomative or twa lacomotives based an multiple unit system:
8.£1. | Delivery to operator of 2l raquired information for train operation; Full compliance
L should suppart ion in the i mode, aperstor edvise giver mode, manual control made. |n
043, the manusl cantrol made 2rd operator advise giver mads the train is cantralied by 2n aperatar, in automatic train Fulkcoipliaiice
T loperation mode the train is contrelled automatically and operater is previded with full infarmation about aperating
mades of the equipment of locamative(s)
In ic train operation mede the sub should provide the fallowing capabilities:
® Caleulation and autematic handling of the train along defined trajsctary with accuracy of up to 3 km/h allowing
ifor fulfillmant of a schedule with accuracy of up to 260 sez with minimization of the traction power consumption;
® Contral of acceleration, maintaining of the defined speed and electrical {elec ic and electrod ic)
braking when train maves n the calculated trajectary
» Making up delays taking into account real traffic condition and characteristics. of the saction and train;
w Sefection of sections ta make the time with minimization of the power ¢ i
w Notification of the cperator about operation in the automatic mode:
943, |m Manitaring of technical condition and eperating rmades of the traction, braking and auxiliary equigment and Full compliance
transmission of alarm messages for aperztor about dang Tault and ap modes of the equip (fist 1o
be sgreed with the customer);
m Detection and notification of the cperator about unacceptable langitudinal, lateral and vertical aceeleration retatad
1o viclations in the maintenance of the rolling stock and track,
In autematic operation and aperator adwisary mede the subsystem should ensure lowering of the speed without
invabeement of the aperatar,
In eperator advisary mode the subsystem should provide the follawing capabilities; Qur solution is KLUB-U with TSKEM and Autopilor fram
w Calculation and displaying for the aperator of the trajectary of movemeant with accuracy of up o 3 kenvh allowsing WISAVP,
far fulfullment of the schedule with accuracy of £60 sec with minimum pawer consumption;
u Notification of the driver about operatien in the operator advisory mode:
» Manitaring of technical condition and aperating mades of the tractian, braking and auxiiary equipmient znd
transmission of alarm messages for operator abaut dang fault and inn mades of the egquip g -
. m Detection and netification of the opzratar about uracceptable Inngrr.nd:nal lateral ard vertical acceletauun related FattalCumplanes
t vielatisns in the mantenance of the tracks;
m Continuaus recording of informaticn from all sub 1o single cartridge of ic tramn
subsystem,
Calculation of the speed in the track function shauld be performed assurming the candition of fulfillment of the traffic
schadule taking into acceunt signals of automatic lacking, infarmatien from track devices upon arrival to the station,
characteristics of the track sectian contained in the data base of integrated systam including profile and aBowed
$.4.5. [speed and temporary speed limitation data promptly transmitted ta the locomative. The information agreed with the]  Full comoliance
technology of receiving and pracessing of infarmation acrepted in autamatic eperation systems should used as input]
f ian far ic train g fon system characterizing the properties of the train, characteristics of the
movement section and schedule:
The response tme of the systems and equipment of lncomitive to the contral commands of the aperatar or|
9.4.6 |automatic operation subsystemn should be not mare than 0.5 sec for commands related to traffic safaty and not Full campliance
mare.than 1 sec for other ¢
In automatic train operation mode the operator shauld b able to promptly eorrect train
9.4.7.  |automatically selected by the system, namaty, to select the mode of fulfiliment of the schedule in case of delay, teset]  Fult compliance
acceleration in case of starting up and braking, to immediately limit the speed or to turn on braking made
45  |Operation and Traction Drive Subsystem
The subsystem in control mode should generate cantrol cammands for the following functions:
w Interfocking of movement cantral cammands from inactive operator cabins:
m Change of direction;
w Adjustment of the traction and braking force by handing the traction drive;
n Elactradynamic braking using regenerative or rheagiat brake including:
@51, |m Braking to defined speed with defined value of the hraking farce; Full campliance
mh ic replacement of electrod ic brake by electrop ic brake {pn ic) brake in case of the
faiture ar low efficiency of electrodynarmic brake:
@ Ini the mode of goint electrodynamic braking of lozomative with electropneumatic {pneumatic) braking of train
CAFS.
g b shizuld ensure pratection from averloads in the operation of the equipment as well as fram the stipping|

and spinning.

Full compliance

I_,Té'



Georgia Ratlway Locomative

BADDOOIBLZ591_AQ

The respanse tire of the systems and equipment of lacomative ta the control commands of the operator or
automatic operation subsystem should be rat mare than 0.5 sec far cammands related to traffic safety and nat
mave than 1 sec for sther commands.

Full comgliance

Control system should perform the fallawing functions far contralling the traction equipment:
u Callection of information about condition of this equipment, receiving of cammands fram contral panel transmitted
using contrel equipment;
u Generan'un of awmpriate commands far equigment contrd| units using commumication netwark:

i of i abaut of the system and candition of the lecametive ta cantral panel,
- Chcckmg of acceptability of train control actions of the operator (i.e. unacceptable conditions of the system should
be contralled or locked by the contraol system), etc.

Full comptiance

855

Cantrals shauld be designed taking inta account the impact of control signals from control equipment an the
aperation safety taking into account the frequency of application, canvenience of usage, algarithms of werk of the
s BEE;

Full complance

[The commands fram the controls after processing are sutput in the farm of contral inputs to communication bus,
The contral algarithms are realized directly in the control units of the respective equipment.

Full compliance

3.6

Auniliary Equi Cantral Sut

should perfarm the following functions for controlling auxiliary equipment:

u Collection of infarmation about condition of this equipment, receiving of auxiliary machine and auxiliary circunt
centrol commands from contrad panel transmitted using contral equipment

=G of apprapriate ¢ ds far equi control units using communication netwark;

L] i af infe jon about ion of the contral system and condition of the locomotive to control
panel;

Full compliance

962,

System shauld receive and process infarmatian about conformance of the operating medes of the ausifiary
lequinment defined by traction or other auxikary equipment in accardance with operation protocols.

Full compliance

363,

G ds fram control equip are smitted to central pracessar for subsequent pracessing and output of
cantrol inputs to cammunication bus. The cantral algorithms are realized directly in the contrel units af the
respective equipment,

Full complance

R

i i L

9.7.1.

it ics should ba impl 1 in three modes: Befare departure, in transit and in depat conditions.

Full compliance

|m Made of recording and storage of main monitored parameters for sub analysis.

373

Diagrnstics in transit shauld support the following capabilities:

® Manitaring of the condition and paramaters of the train equipment (mechanical, slectrical, preumatic) inchuding
self-testing of control system;

= Timely notification of the eperatar about accidents and near miss incidents:

= Datermination of the cause of deviation of contralled conditions and with defivery of recommendations
far maintainieg the functionality of the train and its safe aperatien;

w Identification of incarrect actians of the operator with g ion of appropriste

Full campliance

Locomative should be provided with integrated nan-walatile memary it which showld save the parameters limiting
the aperation of the lacomative. These shauld be conti ly taking inka account during operation. The
data should be accessible for repair personnel far evaluation of the scope of repair when locomative enters the
depot.

Full compliance

List of menitared conditions (respective cades) should be developed for each type of equipment, These canditions are
identified in case of failures and faults of the equipment, The following infarmation should be specified for them;

w Signature of failure, fault, 1.e. the readings of the instruments and equipment based or which tha conclusion s
made that certain failure occurred;

m Systerm resparise in case of this event, reccmmend atians for aperator in case of this event;

m Rec ions for repair p

Full compliance

9.7.5,

A certain event priority shauld correspand to each error code. The infarmation is provided to the operatar and
rmeasures are taken in accordance with these prisritics,

9.7.6:

Full compliance

In case of the failure of locomotive equipment it is necessary to provide program measures for operation of the
Incamntive systams in emergency meda with autamatic actuation af the backup systems,

Full complance

977

liability of 95 % of di 5 i innshould e ensured.

Full compliance

gt N

It Is necessary to provide ihility for ission of the results of d iEs L3 fespective Services.

Full compliance

If i ics i= performed in depat conditions, during scheduled inspection and repair the upits and parts as well as|
all units of conteol system (including backup ssts) should be tested using sat of tests and service programs hath
before repair and after repair and it should be passible to work jointly with depot's stationary diagnostics equipment.

Full campliance

g.740.

Far recording ef tha infarmation it shauld be possible to record the data on the removasle cartridge of the automatic
train operation subsystem, Additionally, the data should be recarded in non-valatile memary modules of safety ang
spaad control ang braking controf suk

Full complance

9.711.

Diagnostics equipment of the Iu:umnxlve should detect unacceptable longitudingl, vertical and herizanial
accelerations in transit, their recording with correlation ta location an the electranic meda

MNon Compliance

This functien is nat inchuded ir our proposal. Would this be
unaceetable for Geargian Raihways, we would discuss 1o
uncerstand Georgian Raibway's need and propese the best

|rechnical solution,

98

Operator Information Suppornt Subsyst

981,

Information fer the eperatar shauld be provided in the wisuzl and sound farm, Infarmation should ba visualized Ey|

2pplication of graphic cofored information panels {displays). Sound information should be pravided in the farm of]

voice messages (voice synthesizers) and sound signals. In certain cases it is possinle to use point fight indjcators
lled Both in the aperator's cabin and in high voltage chamber

Partial Compliance

Gur reference solutian do not include Veice synthetizer but
anly sound generator,

9.82,

Graphic multicalor displays used as information panels should be provide with funcban of adjustment of the
brightniess depending an the ambient hght level which will ensure visibility of displayed information buth at night 2nid
at day time under solar ilk

Full campliance

883

Infarmiation relaned to safety should be duplicated by application ¢f indication wnits that meet hegh safety snd

liakility reg . The keyhoard for inputting critical ¢ i5 also should be designed taking into account

high safety and re!lahlhty Tequiremerts,

Full cormpliance

e
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9.8.4,

Information should be provide in three forms:
m Main st of parameters charactarizing the current condition of the train (standard mode),
w Infarmation provided upon demand of the operatar;

w Additional inf ically dispiayed in case of non-standard and emergency situations,

Full compliance

Infarmation suppart should provids the operatar with requsred data about fulfiliment of all main functines by eantral
system. The subsystem should be able to provide the following infarmation,

m Estimated and actual trajectory, spead - track function;

m Maximum allawable spead;

m Signals of eontinuous automatic cab signaling:

m Condition of equipment and train systams;

w Hazardous faults ¢r limit modes of eperation of equipment of the locamaotive,

Full compliance

For infgrmation support of the repalr services of depot it is possible to use displays of the operator cabin with on-
Itis

Full campfia

demand display of infarmation from diagnestic systems and it is also pessible ta use portahle tasting
possible te provids local contral systems with service display squiprsent,

987,

Only such display equipment and controls are installed on the contral panel which are required far direct cantral
during

Full compliance

988,

Cantrols should be instzlled on the panel taking into account stardard contral alaarithm in the easy and maamum
reach capability zones depanding on their i significance and frequency of usage.

Full compfiance

The information equipment and cantrols should be integrated inta the functional graups on the control panels, Main
infarmation devices should be pravided an the control panels. They should be arranged taking into account their
functional and operationat significance, canveniance of use, accessibility and wisibility.

Full campliance

9.8.10

Infarmation panel thould srranged perpendicularly ta the dirzction of the glance of speratar o the signal devices (it
shiould be provided with protective cap) ta prevent paratlax and mirror reflection in the frant windaws.

Full complance

2.811

Operational control information panel provided in the operatar's cptimum visihbility 2one should incude madule of
visualization af infarmation for operatar, Visuzhzation madule should consist of single graphic display and biack of
critical tion safety i with keyhoard fer entering critical commands.

Full comipliance

9612

Controls should be installed an the panel taking inta acceunt standard control algorithm in the easy and maximurm
reach capability zones d dirsg on their | significance and frequency of usage.

Full compliance

Communication Netwark

TCMS Backbone protacal is on CIF

931

Communscation netwark should fink epazate components of the lacomative and traim, 1t should transmit

farmation and control signals far imph 1on of adj conteal 2nd disgnastics processes.

Full comphiance

9932,

e r—

Communication network sheuld pravide the following capabilies.
w |nteraction between eguipment of the locamative:
= Exchange of information with train.

Full compliance

Communication netwark should have commen hierarchic strocture that allows for debugging, startup, servicing,

Full earpliance

conf 5 itoring and contral of the netwark.

It 15 necessary to pravide far self-diagnostics of the ication netwark hefare and during the trip, the system
shoutd recognize and igoore error data in case of any failure at all levels of transmission of informatian, operating
pratecols of buses in case of faults in all elements of the netwark, pratoacsls of transmission of information with
different safety status should be agreed. Mo failure should not result in hazardous irecoverable canseguehices. In
case of any safactory results of self.d ics refated to both main and backup sets and unit messages should
be generated for locomative crew, 3 record should be mads in the diagrestics memory and then submitzed to the
depot.

Partial Complance

This requirement shall be detailed and discuss tagether to
fully understand it. However, Alstars cammitment is to
design technical solution leading to required availability level
of the latamotive, This is achived eombining sub-system
reliability znd reduncancy.

9.9.5.

1T any error or failure is found in the system the communicatien netwark shoutd be capable t2 continue fu nctioning
with specified possible set of functions and safety imitatians but subject to shutting off of tha redundant element or
entire part of the system that causes the errar,

Full compliance

It is qur design develgpment approach. Modilar architecture
in order to be able to shut off sub system indivuadally and
witnut affzicting the remaining all sub systems

9.9.8.

The design of inter-car electsical 2nd preumiatic connections, hardware and software of the system should be urified
and shoutd previde far linking the locomotives based on multiple unit system.

Full campliance

310

Recording Sub

2,101

Information recerding system should be provided with the liowing infarmatian recording contours:

m frecarding of safety system infarmatian;

w Recording of diagnastics informatian;

w Recording of parameters of contral system and intrasystern backup.

Parameters of the operation of the train an the traffic route shauld be recorded in the non-valatile memory

Full complance

Recording of safety system iformiation is achieved by RV
system which is preposed with Radio {Voice recorder),
Parameters to recerd shall beagread at early stage of
development of the locomative.

1 is necassary ta ensure storage and accessivility of recorded data in non-volatile memary during at least 1€ hours.
The data should be available for analysis from the contrsl panel for copying on the diagnastics portable computer,

Full compliance

9.10.3.

Systern should provide reg ded actions for l'and repair persennel for each diagnestics message;

Full compliance

511

Tt

rg of | | System

9113,

s {SW) should impl all control and safety tasks

Full camplance

912

Diagnostics system shauld record all cases of interruption of functionality of the system for subsequent analysss of
the causes of freezing for sub s

Full complance

8.11.3.

Sofrware sheuld use & meodular approach and clear reps ion of functional ¢ ition, infarmatien streams,
Interfaces for exchanging infarmation between modules, structure of data, sequence of execution of commands and
Bmitations ard sssumptions refated ta information and designing. Each software module should easily readable,
dlear and testable. Interfaces wsed during development of the software and separate modules should be standard|
and should be agresd with the Custamer. Uniquely identified prog ing | should be used for thel
software.

Full corsphiance

5114,

Syseem software should inclisde the following pragrams:
m For disgnastics of systent equipment failures,
» For identification of errors in communication channgls!

w Far testing with running system of applied soft modules.

Full compliance
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In £ase of the detection of the error or failure the locomutive conticl and salety system should continue to operate
subjecs ta shut down of number of compenents. The specific technical specifications far devalopmant of the software

In case of failure of sub system of the locomative, the
remainning subsystem continue to aperate and the

SILH should provide possible funttions in tass of degradation of the system, Rl compliancs lecamative can encaunzer perfarmance limitation depending
af the type and depth of the failure.
5116 (Software is delivered 10 the costamer with installation and ion instructions, Full compliance  |Executabie file is provided
9.11.7. |Software testing is performed during aceeptance of lacomative cantrel and safety systems, Full comaliance
il COMMUNICATION EQUIPMENT REQL 5 -
10.1  |locomotive shoutd he equipped with 2, 160, MHz radios. Full ¢
Radio comniuricatson control panels for operator ard assistant should be installed 1 each locomotve cabin, Radios N
102 2 : : : Full compliance
should be instailed in both sectians of two-section locomatives,
sid A ; for each of the aperating bands of radio communication 2, 160 MHz should be installed en the roof of the Full compliance Radio RVS-01 foresseen
locomiate
The locemative should be equipped with radio ¢ icati i in accordance with requirements of
104 Jrequlatory dacument "Rules and Norms of Equipping Mainline and Shunting Lacomatives, Electrical and Diesel Ful compliance
Trains by Radie Communitation and Naise Suppression Equi " TsSh/a783,
The antennas should be instatled on the roof of locomaotive so that to ensure intrasystem electromagnetic|
05 jeompatiility (EMC) of radio communication equipment; EMC of radio communication equipment and radio|  Full compliance
g of raitway ion systern data ission channel,
165 The antensizs of radio equipment should function under operating temperature fram minus 45°C ta plus 50°C. Fill Eemlierice
PR The acceptable actual value of psophornetric curvent in the range of 300-3500 Hz from single locomative shoubd not| Full compliarice
be greater than 2 A,
Al locomative control and monitering devices that transmit datz frem locomative should be integrated =t the it
108 : s Full compliance
hardware and software level for sharing the radie channel.
10.9  |Radio stations installed an the lecomative should be pawered from battery with voltage rating 110 V. Full compliance
iEis Data transmission radio stations should be powered fram speciafized powsr sources of contral and monitaring Full compliance
systems
Radio stations can be powered by onboard systems of mohile facilities with neminal voltage of 110V instability of}
seas =20 %, pulsation factar not greater than 3 %, valtace surge Nt greater than 725 W with duration up to 40 ms and Fulliariianie
veltage loss time not greater than 10 ms. If pulsstion in the enboard systems exceeds the said values the smaothing]
filters are installed in the mobile facility,
The power supply units of radic statisns are connected 1o 110 \ onbioard systems using twao-wire system directly at
1032 jthe terminals of the battery (or switchboard) to prevent any supply wire leakage of current consumed by the cantrol Fulf compliance
i in ing and switching mades.
All fire and security alsrm equipment installed on the locomative and diagnestics equipment of the locomative| Intefacing with radie is not included in cur platform solution.
Shad _s.‘auLHd ensure interfacing with radio p far tr issicn of ion via radie channel, When locomative) Parcil Compliarice Thus, we have to investigate further ts define 3 solution
. i staged it is necessary to easure transmission of information fiam fire (security and fire) alarm by radio channel to fulfilling your needs. At the moment, this feature i nat part
the depot operatar, af our technical proposal.
In terms of climate and mechanical requiraments the radic station {including control panel) snochd meet group Vs of
the second category of severity as per GOST 16018-2001 with the fallawing values of the mechanical and climatic
factors: -
2L ' Relative humidity 93% at tempearature 25°C; Full complince
m Sinusoidal vibration at frequency range of 10-100 Mz {with acceleration amplitude 4g):
» Low operating minus 40°C
11 VENTILATION SYSTEM REQUIREMENTS
Natural and forced ventilation sheuld be pravided, In summer mads= with naminal eapacity of fans the temperature
181 fin the gangways of the body should not exceed the temperature outside the hady by more than 15°C. Pastve]  Full compliance
pressure in the body should be 2.12 mm of water column at all modes of rotation of fans.
Effective cheaning of air from dust, rain water and snow withaut appiication of contact acticn seasanal ftars should
112 [be used in ventilation systeme of traction motars and other elactnical equipment whose winding and electrical]l  Full camplisnce
directly contact with coaling 2ir.
Intake shutters shauld be lacated in the upper part of the body. The air stream exhausted from ventilation systems| ]
13 Full campfiance

12 |INTERNAL AND EXTERNAL EQUIPMENT REGUIREMENTS

should be nat directed to the elements of the track superstructure,

121  |General reguirements -
Operatar's abin shauld meet requirements of GOST 12.2.055 {with respect ta labar safety requirements) and
1214 ; R 2y : Full campliance
|should provide gprimum warking ¢ for the locomative crew.
The observzbility from the aperator cabin should meet requirements of GOST 12.2,056, The upper edge of the
= e . 3 Full camphance
glass sheuld be at the height of at least 1835 mm froem the cabin floor fevel.
The cabin should be aanged so that to ensure masimum ehservability of the track, Aoor signals, overhead syster,
e Optimum wisibility of esternzl train stuation and emergency signals during operatian of the eperatar in the sitting Full comphance
and standing position should be ensured without degradation of the visitility conditions.
Front windows of tha aperator cebin shauld be made fram high-stre electrically heated glass meeting the X
1214 ragquirements of GO5T 12.2.056 o i > Full camplisnce
12.1.5. |The observalrlity fram the side windows of operator cabin shauld meet requirerents of GOST 12 2,056, Fuil compliance
12,16 |Impact resistance of windshield should meet requi aof GOST 12.2.056, UIC 651 Full compliance
121.7. |Sanitary and household support should take into aceaunt i of standard GOST 12.2.058, Full esmplianice
The microclimate system of the cabin should inclede the foflowng equipment:
1238 (m fr conditioning system that pedforms the functions of caoling, heating and ventilation; Full compliance
= Warm air supply device for heating the feet of the aperatar and assistant aperator.
Design of the exteriar lighting of the locomative should meet the requirements of GOST 12.2.058, GOST 26179 =
12,158, Full camplance
S5TE6: Signs and labels should be provided on the locomative in accordance with Radroad Qperating Rules as agreed with Fill gl
the customer,
13.2  |Operatar Cabin
iThe design of operator caben should ensure safety of locomative crews, safe and efficient contral of mavement,
o shunting an the tracks maintaining the visibility conditians, preparation of functionzl systems for operaton, Ful compliance
canvenient and safe access te all instruments anc devices during train contral, maistensnce and repair, free)
mavement i the cabin, warking in the most comfartable working posteres.
12.2.2. At the night time the exit area sheuld be provided with external lighting at least 2 lux t the ground level. Full complance
The cabin shauld be sef | from ather ises by fire dant partition wall wath fire endurance at least 0.5 b,
12.2.3. |The design of the door and door frame in the fire retarding partition wall shauld have the same fire endurdnce as the|  Full compliance

|partition rsatf,
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The dimensions of the cabin are set 85 per GOST 12.2,056. Internal dimensisns f the tabin, window apening, mam
dimensions of the height of the panel and chair chould be set for ceeation of aptmumm conditions far cantral in the
sitting and standing position Far persons wha are 165-190 cm tall, The cahin should be provided with seats for
operator and assistant operatar and folding weat for instructor operator,

1224

Full compliance

The felding seat for instructor operator should be positioned so that not hinder the work of the operata- and
1225 |sssistant operator. The size of the seat and place of installation should ensure passibility of observation of the wark|
of the aperator in the comfortable seated position.

Full compliance

Ouerall design of the inzernal space of the cabin and its equip shoutd create number of protruding :
1228, 2 3 i ; Full compliance
corners and edges which can thréaten the safety of operator or assistant.
- - e o -
T I,". narow areas _for prmn.uan of the possible impact. all edges should be rounded and fined by soft materia Fil cormplinde
of passive protection)
! i il averi § the cabi d str .
228, h:'la{erlak that can be destroyed by fragments should not be used far cavering the walls of the catin and structural Pl A
(The floars of the cabin and service platform should be arranged at the same level and should be flat over entire are| .
1228 Full compliance

ta ensure save mavement,

12.2.10 |internal space of the cabin should be easdy cleanable,

Full compliance

The locamative should be contrelled by operatar in the free seated or standing posture, The aperatar seat shauid be|
located to the right fram the longitudinal axis of the cabiin and seat of assistant operatar shauld be provided on the|
left farm the langitudinal axis of the cabin, The seat of the assistant cperator should be arranged st the same level
with the operatar seat,

12214

Full compliance

The operatar cabin shauld be provided with emergency exit using side window openings in accordance with
12242 |requirements of TsT-6, To exit the emergency daar the latter one should be provided with rope fadder or by lanyard.

Full compliance

12.2.13: {Organization of the warkplsces for cantralling the lacamative.

Full compliance

Control panel and seat sheuld be functionally linkesd with each other with respect ta assurance of ratianal seating of|

2131, Full complianice
HERARL the operatars who are from 165 1o 150 om tall. )
Main eontsals and infi i tsuak Quip should be ged in the most © jent zane. for)
manipulation and ebservation. Multifunctional instrements are recemmended for reduction of the number of .
122132} = ) S % Full compliance
fi = 1= and cantrals, Helder for storage of the forms of operational and serdiée infarmatisn should be
provided in the center of the cantrol panal,
Functianal link of the panel and seat implies necessity of ereation of large and wide bay for legs The time for z
122133 Full compliance
emergenty escape from the aperator’s warkplace should not exceed 3'sec.
The seats should nat enhance the vibration and amplitude of shaocks at the ends of the rails to the seat, The seat
12.2.13.4, 7 A 2y Full compliance
should be nigidly attached with mechanism on the flaor.
122135 [The seat should have saft uphalstery from resistant, air - prodf, easy ta clean material Full complance
12,2.13.6.|The seat during ign should not damage the panel. 12.2.14. Lighting equipment. Full compliance

12.2.14:1.|The level of artificial light in the aperatar cahbin should meet 05T 32.120.

Full compliance

The foliowing types of lighting should be provided in the operatar cabin:

W Working lighting providing luminatien at the level of panet from 20 lux to 60 hux with possibility of adjustment of
the light up to 10% of the maximurn light designed for 110 V valtage;

m Emergency lighting providing 2-a 1 il ion at the level of the panel

122142,

Full compliance

Local lighting systems shauld be provided in the eperatar eabin:

= for illumination of the train schedule at the cperatar warkplace, panels with operational controls. desk of operater
12.2.14.3 lassistant ensuring illumination of at least 10 ke with smoath adjustment tz 1 by

a for fllumination of the scales of instrumentation of the panel ensuring brightness of the scales with white field
fram 2 ed/m2 to 5 cd/m2 with smaoth ad ta not greater than 0.5 cd/m2.

Full compliance

Operational and emergency lighting of the cabin should comprise light saurces powered by 110 VOO current Thel

122344 ; f
1 cabin should be provided with sackets for portable lamps,

Full compliance

12,3 |Machine Compartmant {inside area)

The internzl structures and their dimensions, dimessions of neminal passages should be designed in accordance

i with GOST 12.2.056,

Full compliance

The fioors of the cakin and service platform should be arranged =t the same level and should be flat over entire are
Ensure save

pibr e

Full compliance

124  |Evternal Equipmernt

Signaling lamps on the frant walls of the head car should Bave white and red calar and should be aranged bath on|
the right and the left side at the height of 1500..1700 mm from the rail head fevel with distance between them nat]

1241
less than 1300 mm. Two-colared (red and white light) single casing tail lamg can be designed.

Full compliance

1242 |The passibiity should be pravided for separated switching or of the signali lamps:

Full comaliance

Signaling lamps should be pratected fram such climate factars as freezing and internal candensation of moistre

1243 Full cempliance
Fleadiight shauld be inszalled on the frant part of the cabin for illumenation of the track and overhead wire, The awial
lighting farca of the floadlight shauld be within the range of (5.429.6) 10° od, angle of disparsion from the axis

e within the range of 0.1 of axial lighting farce in vertical and harizontal planes nat less than 3°. The switching scheme

of the floadlight should ensure possibility of switching the mode "bright Trght™ with axial force wathin the range of|
(5.449.6)'10% ed and “dim light” miade that produces lioht with farce within the range of (0.7+1.2)10° cd over the
distance of 20 m from the floadlight,

Full complance

12,45 |Glass that resists collision with birds should be used in the finadlia

Full compliance

The floodiight sheuld provide easy access far adjustment in the vertical and harzantal planes and for lamgp (LED

12486, dishe) Pepiatiriett Fny (e Sabe: Partial Complianze | Xenan technalogie
Locomaotives shauld be pravided with preumatic sound signal devices (whistle and tyfan) using campressed air vath|
1747, |Cheractenstics complying with GOST 28488 and GOST 12.2.056. The tyfon and whistle should be cantrolled by) Rl cikiana
buttons installed en the contral parel at the warkplace of the operator and assistant nperator and pedal linked with
direct action ic vahae.
125 |T¥ons under the pressure of supplied air of 0.8 MPa should produce sound signal with main tane frequency of Full eampliince
360...380 Hz and sound level of 120 2 5 dB over the distanca of 5 m from the lacomative,
B Whistles. under the pressure of supplied air of 0.8 MPa shauld praduce sound signal with main tone frequency of| ol el

£00...700 Hz and seund level of 105 dB over the distance of 5'm from the locometive.

12.4.10. [Track cleaner

The frantal part of the cabin should be provided with track cheaner with minirsm force of 150 kN {appiication of]

1410, 5 ;
A0 i diéerited load), Full campliance
T -

—— It sh_nuld b passible to install metal brushes on the track cleaner for cleaning the frack m the zone of passage of Foll comphiance

traction gear boxes,
. in Wi T :

12441, RH'_ orange flugrescent paint strip with total area of at least 1.2 m* should be provided on the frant gar of the Full compliance

cabin,
125 |Windows and daars =

1251, |Specific electric heating power should be at laast 0.1 W/em®,

Full compliance
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Additionally, the. windscreen windows can be additionally heated by warm air from fans of heating or conditianing

1252, Full compliance
System
A ic temperature regul should be used for protection from possible ouerhizating of the windows, The|
12.53. |design of the windows and chimate control equipment should ensure absence of condensate on the windshiek! and Full compliance
side windaows.
Ore side windaw of the aperatar cabiin should epen on each side, the windaws should have multilayer ar reinfarced .
13.5.4. i Fuill compliance
The glass in the side windows of the aperatar ¢abin should have electrically heated ares required 1o ensirs visitility|
12.55. |through the rear wision mermors. Automatic temperature regulators should be used for protection from possinle]  Full compliance
heating of the glass.
el The closing davice of the side window sheuld tightly keep it in the closed posinan at all speeds of the locomative and Full campliance
in case of incesfarence of ather trams.
12.5.7, |Windshields should be provided with wipers and washers. Full compliance
i, Sun srrvleens_{sl.mm!s) with DGQS‘hiFIDf of securing their position at any level relative to height of the windaw shauld Full comglance
be provided inside the operator cabin,
i3, Frm_-ar. &nd side v.ilnc.h:lws should keep moisture, snow and dust away from the operatar cabin, Testing should be Full compliance
periarmed by sprinkling.
The glass of the windaws of the cabin of the locomotive should not distort the perceptian of the color of the sianals
adopted for calar signaling in the rail read transport as per GOST 24178,
12.5.20. [The transmission coefficient of the glass in visible spectrum should be at least 70 % Full compliance
Trangparent light-—pratective blue strip (melding) is passible in the upper part of the windshield and side windows
with insignificant decreaze of fight ion coeficient.
Quter doors sheuld open inside. They should be provided with lecks for manual locking from the outside, open
12.5.11. [position locks. The design of the outer daors should ensure their apening from the platform or from the firss step of|  Full compliance
the entrance ladder.
R TFIE designbnl"d\e lecemative should provide for possibility of enitry of the locomatrue crew through cuter doors from Full compfiasice
high, low and fram earthwark.
12.5.13. |Adevice should be provided to prevent unauthorized ogening of the doors, Full carmpti
12,514, |Impact resistance of windshield should mest requi of GOST 12.2.0586, Full campliance
126 [Microchmate Control Systems =
ATEAL The coglant of air conditioners should be ozone safe and shauld have fire and sanitary and hygienic certificates, Bl orinings
12.6.2. |Cabin micraclimate systom should be controlied from aperator’s pansl, Full c i
2o Operatar cabin temperature sensors should be ged 5o that ensure i intaining of the microclimate Pl g
7 |parameters within defined fimits
12.6.4. |Temperature of heated surfaces (arm rests, panels) in the cabins should nat be greater than 45°C, Full compfiarice
Sl It i necessary to provide protection from overheating and shor circuits to the frame of slectrizal beating elements il cairaliande
7 fof the air heater of heating system,
e Heat transmission coefficient of enclosures (average) the cabin should not be greater than 1.5 - 1.7 Wim K, Full complisnce | We ensiire 1.7 W/mK
. Tightssess coefficiant | ) of the cabin should rat be greater than 0,055 17°Ch. :
12,7 |Sanitary and househald canditi
Emarenmentally safe wash sink and toilet should be installed in the Body. B We instal one cabinet wih toilet and wash sink per
1235 Full compliance :
lacamotive
The locamotive should be provided with the following facilities:
w Cabinet for gutwear (minimum height 1200 mm, width 450-500 mm, depth 250-400 mm) and for hand luggage
of the locomative crew with minimum size of 500x400x300;
m Claset fior first aid kit with medicines;
u Refrigerater for food and drinks;
u Microwave gven i
12.7.2 Full compliance
w Twe ash trays
® Section or place for storage of the set of electrical pratection equipment;
' Section or place for sterage of locomative crew PEE,
m Section or place for storage of twa fire extinguishers - ane & fiter powder fire extinguisher and ana CO2 fire
guisher for electrical equi with o fules;
w Place for storage of brake shoss (manufactured as per TU-32-08124323-72-94),
12.8  |Signs and Marlang of Equipment -
i E::c:quinmenl of the locomotve should be provided with nameplates or marking and stamps specified in Full compliance
Equipment should be provided with designation carrespanding to its position designation in the wiring diag and
1282 \paeumatic schemes. Fuses in addition to diagram designation should have marking indicating type and rating

current of tha fuse,

Full compliance

Indications. technical marks aad signs should be previdsd on the sides of the locomative.

Full compliance

Marking of glectrical itams should meet GOST 185240,

HEALTH, SAFETY AND EVIRONMENT REQUIREMENTS

Full campliance

General

1341

Safety of lacomotive erew should be ensured in all madss of aperation of lecomotive:

w by all systems (parts, devices, ete.) of lacomative in accordance with their fonction including:

m by onboard contral systerms;

w Conkrol, diagnostics and recarding systems controlling condition and operatian of the equipment and opeErator;
w Reliable design of the locamative, its systems and parts ensuring rated safety margin;

w Injury-safe desion of the operator cabin and service roams:

s Application of enironmentally safe and fireproof materials and chemical substances in the design of the
locamative and its systams;

m Special safety devices of the locomative:

m Impact energy absorbing devices;

m Fire detection and fighting equigment;

m Devices for evacuation of the locomotive craw, service | | and by other appropri izational and
technical measures.

Full comaliance

13120

The locomative should be prowided with measures for protection from unauthorized actions and errars of the
locomoative crew, service personned that can resalt in an accident.

Full complance

13.2

Fire Protection
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Fire safety should he ensured by fire prevention systems, alarm and fire fighting system, Required level of safety]
should be maintained in accordance with GOST 12.1.004,

Full camplnce

High wvoltage cubicle and high veltage area mside the
lecomotive are. fitted with fire detection and extinction
systemn. Fire detection system is based on signal sent by tag
electrical wires enabling elecinical contact together after thesr
ingulation protection has melted, Extincbon system 1= based
on asrosal epraid. This epraid aerosal contains, weakens and
finally stops the fire,

Non-flammatle and not easily combust ials with specified in GOST 12.1.044 should be used in
the desinn of the locomotive, They shinld have fire safety centificate and sanitary and epidemiclagical canclusion,

Partial Compliance

Fire protection is at the heart of our concerns, We propose
GOST agreed materials or material defived  according
Eurgpean standards materal, In both cases, personal
protection is ensured at best level

[The operator cabin should be separated fram maching compartment by fire partition with fire endurance not less|
than 0.5 hour, The design of the deor and door frame in the fire retarding partition wall should have the same fire
endurance as the partstean itself,

Full compliance

The eperatar cabin shauld be provided with emergency ewit using side windaw operings. Ta exit the emergency door
the latter one should be pravided with rope ladder ar by lanyard.

Full compliance

13.2.2. |Electrical equi i
13.2.2.1. |Electrical equi it shiould be designed fer possible ical, electrical and thermal lnads,

Full cempliance

Low voltage {up t2 1000 V) DC equipment in the normal mode shauld have twe-wire system, it should be isalated
from the frame of the locomative and should bie provided with insulation resistance reduction alarm:

Full compliance

The temperature on the surface of covers of electric heaters (heat supaly) should not exceed + B0'C. Temperature
on the surface of all elements of the electrical equipment and pratective surfaces should have such values that
prevent ihility of ignition of adjacent elements and structures.

Full campliance

Traction mators should be provided with sensors controlling the temperature of heating of wiring and cables Their
temperature should not exceed 200°C

Man Complance

Mon-compliant : we did not have temperaturs sensor | thel
temperaturs is estimated by cakeulation )

Fire alarm

Fire alarm systam should énsure guaranteed detection of the averheating and fire, alarming (aptical and acoustic),
display of informaticn on the operater panel or contral panel of the fire fighting system. Acoustic and aptical alarm
should be provided in both cabins, Fire alarm should consist of the following Fire detectors di
to heat/smoke and fire control and indicating device

Full compliance

In ease of actuation of the fire slarm the signal is supplied ta the operator pane! (*Fiee”, "Fault™) and for shutting
the air conditioning system,

Full cempliance

Operatar of the lecomative i notified after actuation of the fire detector using Fight and saund signal duplicated o)
the display of operator panel with indication of the fire location. In case of the failure of fire alarm syster the
detailed message about location of the fault is displayed in the opsrator cabin. Informatian about fire ezn be
transmitted from emergency communication stations. If locamotive is staged the signal should be transmitted to)
depot aperater by radio channel

Full campliance

fighting in the autamatic mode,

13.2.3.4. [Fire fighting should-be i gas should be used as fire extinguishing agent, Full compliance
13.2.3.5. [Fire fighting system should suppart remate and TC-actuation. Full complance
13.2.3.6, |Fire extinguishing agent should be sugplied ta all firs hazardous sections of the locomative. Full complianice
S I tass of detection of fire in the second locomotive (after actuation of the fire alarm) the system sheuld perfarm fire RN

13238,

Locomatives are provided with manual fire estinguishers in aceordance with Norms of equipping of the facilities and
railing stock of the Federal rail raad transpart by primary fire fighting equipment

Full comaliance

13,3 {Sanitary and hygienic x
The design of focomative should ensure protection of locamative crew and servica persannel fram harmiul and i
13.3.1 3 Full compliance
hazardous operational factors as per GOST 12.0.003,
13.3.2. [Control cabin microclimate +
The microclimate system of the eabin should include the following equipment:
13.3.2:1..|m Air conditioning system that performs the functions of cooling, heating snd vertilation; Full compliance
m Warm air supply device for heating the feet of the aperatar and assistant speratar,
R A:r_ temperature in _E!e cabinshould be maintained automatically with accuracy of £2°C with pessibility of manual Full carrplianice
adjustment by £2°C,
13.3.2.3. |Cabin microcli 3 shauld meet requirements Fisted in Table 131, Full compliance
Table 13.1{Cabin microclimate Full compliarce
13.3.3. |Naise and vidratian protection -
— Sound Ieue.l and ECI_I.II'id prla.ssure in.uperamr cabin during movement o'fr..he !nltumudw at any speed up te maximum) Full comphiance
one and with rurning ausiliary should not exceed values specified in tabla.
13.3.3.2 [Madimum allowable level of sound and sound pressure in cabin of lncomative is provided in table 13.2, Full compliance
[Fable 13.2|Man sound pressure Full cormgli

13333,

Infrasonic sound levels in the operatar cabin during mavement of the locomative at up ta maxmum speed shauld
not exceed values specified intable 13.3,

Full compliance

Table 13.3

ic sound levels in operator cabin

Full campliance

13.3.3.4,

Vibration acceleration in cabin at the warkplaces of the locomotive crew (seats) during movement of the locomative
at up 1o maximum speed should not excesd valees of SP 2.5 1336,

Full compliance

13.3.5.1. |praducts of destruction of the polymer materials in the narmal canditions (with air temperature in the cabin fram
plus 20 1o plus 407C)
The euter and recirculation air should be filtered using filters with deares of purification at least 954

13.3.4. [Electramagnetic radiatinn levels in the cabin should meet requi of 5P 2.5,1336. Fult compliance
13.3.5. |Air environment condizion :

Maxi Howalle conc: ians of ¢ inating substances in the cahin 2ir should not axcesd concentrations

5 per GN 2,1,6.1338, The condition of the ait is evaluated based on the canc san of carbon diowde {(C'02) and

Full campliance

13.3.6. |The bevel of artifical light in the operator cabin should meet 05T 32,120 Full campliance
134 |Health and Safety -
1341 [Safety marks in accordance with i of GOST 12.2.056 should be applied. on the ncomative. Full complance

13.4.2.

Jocomotive should be pravided in the locomative,

Dewices far locking the control buttors on the aperator panel and swatch of direction of the favement of the

Full compliance

The apparatuses, devices and equipment of the locometive shauld be dessgned in azcordance with reguirements of]
13.4.3  |the health and safety standards system for pratection of the locometive crew, service persenniel from the impact of}

harmiful and hazardaus factors.

Full campliance

1344,

Technical and
of locamotive accident.

and equi should be previded for emergency and recavery work in the|

Full campliange

(o
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13.4.5

Energy absorbing devices.

Energy absorbing of the tar in case of emargancy callision should be ensured by the follswing design elements:
w Cushioning deviee of the autamatic cougling device;

w Sacrificial ares whose deformation does not affect the living space of the cabin.

Full compliance

1385,

| The design of the locomative should ensure convenient and safe access of the service persannel to serviced Units and
devices.

Fuli complrnce

1387

Doors, cuvers and dampers closing the access to ssparate structural slements or devices sheuld be pruvided with
simple nd reliable quick-action lecks,

Full campliance

13.4.5,

To pravent exposure of service personnel to electsic shack the doors of high vultaqe chambers should be provided
with locks that ensura safe servicing of the single | e and twa foe perating as multiple unit system.

Full compliance

13.4.9.

High voltage grounding conductar with manual actuator enabled when high valtags chambers are unlecked shaule
be used for grounding of the roaf equipment. Grounding conductar with manual actuator shauld be used for
grounding af pawer capacitars. Without grounding of the roof equipment and pawer capacitars the entrance into
thie high voltage chamber should be locked. One grounding conductor can be used if it combined the functions of
grounding conductor of the rouf equipment and grodnding conductar of the pawer capacitors.

Full comgliance

13.4.20

_ {should be pravided for supplying power ta the coil of the contactor of the depat mains,

To prevent expusure of the service personnel to voltage when locomotive 1= powered fram depot mains 2 secket]

Full comphiance

13.4,11,

To ensure correct actuation of the braking system when tontral tower changes a braking lock device should bl

Full complianca

13.4.42.

Locamative shauld be started when the fallowing conditions are met:
1) brake locking device of this contral tower is an;

2) switches of the cperator pane] are unlocked;

3] reverse handle of the aperator eantrolier is set in one of the warking

Full compliance

13,415

The lacomative shauld be provided wizh train emergency stapping devices ensuring actuation of emergency braking
with simultanecus actuation of the typheen and supply of sand under the ndd wheelsets in tha travel direction and
of sanding when speed is less than 10 kmi/h,

Full comgliance

13.4.14.

The lecomotive should be equipsed with:
m Ore ding rod far g fing of the L wire;
m Diefectric mats and gloves

Full cempiance

Emvironment Safety and Dispasal

Full compliance

[The level of external nnise when lacamative travels at speed equal to 2/3 of the design speed should not exceed B4
dBA - oa continugus welded rails and B7 dBA on jointed tracks

Full compliance

External noise at a speed of 80 kph is bower than B& 284 on
a cantinuous welded rail and 87 dBA on & jented track at|
the 25 m distance from the center line of a track and at the
height of 1,6 m above top of rail

135.2.

Facing, decoration and cther materials should used in locomative should prevent accumulation of dirt and allow for]
easy ceaning and hygienic

Full camaliance

14

RELEABILITY AND AVAILABILITY REQUIREMENTS

141

General r

1411

The technical condition of the equipment ef lacomative that is related 1o cperation safety and current maintenance
of this equipment shauld be erganized and pecformed in such manner 5o that the lacomiotive is operated in standard|
mode and under such conditions which are specified in the operation reguirements.

Full compliance

143.2

[The design of the critical equipment of the locomathe including undercarriage, efectrical equipment, braking system
and control system should be realized 5o that in case of partial failera or fault the train will be able to continge to
mave without damage of the equip which sheuld ratain camalets functionakty.

Fult compliance

1413

Al faults which can be repaired during scheduled entry of the locometive in the depat or maintenance centers are
considered as failures of the third type and are not statistically recorded, Any downtime of the ralling stock for repair
af faults with maximum duration of up to 60 minutes in addition ta mai 3 tive time lished: by the
rail road is considered as the scheduled entry of the focomative ity the depot or maintenance centers,

Full compliance

141.4

When the locomotive is operated by the Customer the faylts and repair Gme is not recorded in the following cases!
- Cantingent faults caused by the ather faults: - faults caused by the extarnal factars;

- Faults caused by vialation of the operational manual, maintenance and resair manual requirements by service
persanpel; - single faults the cause of which is nat identified:

- Faults caused by factors sliminated during retrafitting.

Full compliance

141.5

In tzse of the signatures of the faults of the second and third type at the same time the fault i gualified only based
jan ane type of faults, Specific type of failure is determined based on results of i igation

Full campliance -

1416

The signature of the fault of the secand type is failure of the locomative that resulted in the delay of the train|
between the statiens at feast an one of the tracks or stations abave the tima defined by the bliched

Full compl

schedule by one hour and mare,

T

The signature of the fault of the third type is fault of the locamative resulting in the downtime of the lacomative in
the depat or in the bay of the maintenance canter for repai of the fault of aver 60 min fram the estatlishied time
limit for scheduled maintenance.

Full compliance

141.8

The reliabifity of lacamotive in case of full maintenance (service) servicing by Manufacturer o arganization
autharized by the Manufacturer should be characterized by the fallowing parameters:
- Mean time between failures of the second type - makimum 3.0 everts per 1 min, ki

» Mean time betwsen failures of the third type - maxi 16 events per 1 min. km,

Full camplance
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Coefficient uf availability {internal availabiity) is defined as the probability of the fact the locomative will be
operational at any time except scheduled period during which it 15 not used in accardance with designed purpese -
scheduled maintenance and repairs, reserve, standby, warting far operation or repair, transfer, ete (08T 32.46-55).
Operational time of the lacomotie i determined by eguation

TPC=T - TOT

Where:

Tpe - total operational time of the lacomative in the cansidered period of operation;

T - bocomative warking timie fund:

Tor - totz| time during which the locomotive is not aperational due to unscheduled repairs caused by Failures of]

- Documantation for equipment and applisnces for maintenance and repair.
- Acceptance and operational testing methodoloay agreed with the customer

1418 |defined types through the Manufacturer's fault in the cansiderad period of operatisn without taking inta account the|  Full complance
time of transfer of the lacamative, downtime waiting for repaic and companents of maintenance and repair|
Jownti ibutable to org innal delays not depending on the Manufacturer,
Inzernal availability coefficiant is calculated using the fallowing equation:
Kar = Tpe/iTpes Tor)
In case of the comglance with requirements specified in locamotive tional manual the availability coefficient
(i | availabifity} of | should be not less than .96
Awailability coefficient m accordance with 05T 32.46 is defined 25 the ratio of expected value of total tme: of|
locemative in the nperational condition within certain perind of aperation to expected value of total time of
lacamative in the aperation condition and dawntime caused by maintenance and repair within the same perlod.
Operational time of the locormotive is determined by equation:
TPC=Tdr - TOL
Whers:
TP -~ total operational time of the locomative in the considered period of gperation;
Tib - locamative warking time fund:
14.1.10 |TIL - total time during which the locometive is nat aperational due to scheduled and preventive maintenance and Full campliznce
repairs in the considered periad of aperation without taking inta account time of transfer of the lacamative;
dewntime waiting for repalr and comp of mai e and repair d ime attributable to drganizational]
delays not depending an the Manufacturer.
(Auailability coefficient is cakulated using the follawing equation:
Frr=Tpe / Tpe+Tun
In case of the compliance with requirements specified in locomative ienal manual the availability coefficient of]
lacomative should be nat less than 0,95,
1462 [Maintainability,
General design layout and arrangerment of equipment of locamaotive shauld ensute quick localzation of faults and
their repair, The design of all structural elements should ensure easy access, suftabiity far replacement withaut
P mwa! of nei .“ {:.id;acem] C an_d I ignce of 4 ion of equi that mqu:'mf_- repair and it i
delivery of repaired equipment. Cempenents subject ta frequent e should be replaceakle withaut remaval
of entise part. Replacement of components with low failure probability should be perfarmed withaut prefiminary
All structural elarrents (mechanical, electrical, pneumatic and other systerns) should be designed with maximum,
|anplication of the modular principle, The arrangement of these maodules on the locomative, the dasign of thair|
i actachment and connection with electrical cable and air ducts should ensure possibility of maximum Fast speed of] Follpaiiilities
" |replacement of all modules. Modules with weight exceeding 20 kg should be provided with fittings for strapping
using lifting mechanisms. Devices embedded into the module that required repair or mainienance should be sasily]
accessible and raplaceable,
- All low voltage protection devices {for example, fuses, circuit breakers) and infarmation and testing errar memary Full comliance
cannecters shauld be arranged in the low voltage cabinets above the floar fevel with easy access.
14.2.4 |The canvenience of the ingpection of the undercarriage of locomative and its equipment should be ensured. Full campliance
T The DDSISIbIFI‘t)I chauld be provided for connection of the supply line of the depat with compressed air to locomative, Full mpRa e
connection of external power supphy,
Doars, covers and dampers closing the access to separate structural elemants or devices shauld be provided with
2426 Jsimple and reliable quick-action locks. The access to high valtage elements should be fimited by special lacks, Full compliance
The lists of scheduled wark ( o be perf: i during mai e and repair of each type, lists of}
g structural members exposed to wear with indication of discarding parameters of structural mesbers and number of] Full camiliance
lubrication paints as. well as the fraguency of lubrication and consumption rate should be provided i Operational)
Manual,
15: MAINTENANCE AND ROUTINE REPAIR -
151 |General i s -
ot Frequency of repairs of locomotive and its assembly units should carrespand o the ravelled distance specified in Fill bgranee
Table 15.1:
Table 15,1 Frequency of e and regairs Full campliance
Based on results of test cperstion the frequency and scope ef mai ¢ and repairs ded by the
1512 |Developer should be updated (by Developer jointly with Customer) depending en actwsl operating condition, Full complance
itaring of cendition and repair of bac
In case of compliance with the system of regular maintenance and routing TEpairs in accordance with Table 151,
1553 the locnmut.iue should retain its characteristics during entire service [fe until it is written down, Service fife off Full egitintiaiic
lacemative is at least 40 years from the date of commigsioning (without profonged staging in preserved condition) ar
8,000,000 km or run depending on what is earfier.
TECHNICAL DOCUMENTATION REQUIREMENTS :
16 |Requi for Technical Doci tion defr with lacemative are to be agreed at the stage of signing of the -
Supply Contract (Agreement).
161 |Genzral requirements
Operational documentation should provide lists of | for ement and ing p of| Full éorptiines
locamative and its systems and respective metrelogical support sections,
When locamotives are deltiversd it is necessary to provide equipment and methodologies for calibration of] Eull coimphiance
provided by the design and additianal electronic and dia ics equi
168.2  [Supply Package -
Developer provides the fallowing technical and validation documentation:
- Software documentation - 2 recorded copies;
w31 | Operational documentation (GOST 2,601) - 2 st for each locamotive; Fll catsplice
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1622

Develaper in case of designing and develapment of 2 new locomutive additionally should provide the fallawing
technical documentation and validation decuments;

~ Calculation confirming selected technical cancapts = in twa copies;

- Reports of bench and preliminary factory tests of Incomative and its companants = 2 copies;

- Reports of standard tesis;

« Design decumentation (GOST 2.004) — 2 recarded copias;
- Chi logy map {with breakd of chemical . it

Full campliance

Forms of documents

1631

All documentation sheuld be provided in paper farm in the specified number of copies and in the electronic farm for
application in the automated computer systems for documentation storage. Paper farmat - for text documents Ad,
far drawings - A0-Ad. Electronic farmat far tent documents and schematic design - Microsaft Word (version 10 ar
later) or Adcbe Acrobat (version 5 of later), for drawings - Autocad (version 12 or fater) and Adobe Acrabat

Full compliance

16.3.2

Al documents sheuld have a unique digital identdier, Appropriate indices should be provided enable search for
raquired information in the documents.

Full comgliance

16.2:4

All supplied electronic doc ion shauld nat have protection from copying,

Full campliance

STAGES AND PHASES OF DEVELOPMENT ACCEPTANCE PROCEDURE {pertains ta newly designed locomative]

vl

Development of facomative should Be perfarmed in accordance with GOST R 15,201, 05T 32,181 {apphcation of EN
50126 is 2lse recommendad) and should comprise the fallowing stages:

- development of terms of reference;

- Development of schematic design (technical offer),

- Development of technical design;

- Develop of sample ¢ and their type and acceptance testing;

- Devstoped of detailad desinn (design documentation):

- Fabrication of pilat locometive;

- Training of repair and nperational personnel at the stage of installation of equipment;
- Preliminary testing including supenised test run of 5000 km;

- Development of draft technical specifications; repair and operatianal docurmentation;
« Acceptance and certification testing;

- Oparational testing.

Panial Compliance

|Bevelopment process is basid on Alstam internal procedures

(IRIS “Inernational Ratway Industry Standard ™ certified)

17.2

Perfarmance and acceptance of the stages of designing work should meet requirements of GOST 15,201, 05T)
32.181.

Full complance

173

Developer should provide the Custamer upan its request the calculation, repars, protocols. of tests and other|
documentatian canfirming fulfiliment of defined requirements at all stages of designing and development of the|
locamative. Customer and its authorized representative are entitled ta participate in ail types of tests and to manitar
the justification ef the accepted technical concepts.

Full compliance

Locometive should have Certificate of Conformity and Sanitary and Epidemiological Conclusion. Certificats of]

C ity of the form: i by single safety norms shauld be issued by an autharity hsted in the Register of
arganizations recognized by the Railroad Transpert Board of the participants of the Commanwealth certified for
of the confarmance of the railraad products.

Full compliance.

175

Locomotive should meet all requirements of N8 ZhT TsT 0s-38. Certification testing is perfarmed m accordance with
standard methods,

Full compliance

17.6

Full scape of certification testing is determinad by the list of parts and equipment subject to mandatary certificanon,
Developer and Manufacturer of the lecomative and its accessories shauld ensure that Custamer or its autharized
represantative can check the progress of wark, central the quality of the product and comipliance with
manufactiring technology at all stages of production, testing or companents and entire focomative,

Full compliance
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CIS Locomotives program

BoBo -BoBo

KZ8A

" Commercial service: about mid 2017

= Customer: KTZ (Kazakh Railways) . Customer: KTZ (Kazakh Railways)

o Quantity: 200 locomotives - Quantity: 95 locomotives

u Assembly : 25in France /175 in Kazakhstan (EKZ) " Assembly : 20 in France /75 in Kazakhstan (EKZ)
- in operation . in operation

AZ&A

. PPORTUNITY:
" Customer: ADY (Azerbaijan Railways) OPPORTUNITY: - — ;
. ; " Customer: ADY (Azerbaijan Railways)
= Quantity: 40 locomotives < st ) Eocorantivas
= Assembly: in Kazakhstan (EK2) L :




I'amma 3ekTpono3os CHI'

rPY30BOU MACCAXWUPCKNA

BoBo — BoBo (8-OCHbIW) BoBo (4-OCHbIN )

KZ&AT

- 3aKazumnK; KTH (KazaxcTaHckue wenesrsie noporn) L 3aKkazymu: KTH (KasaxcraHckue senesHsie Aopord)
" Konuyecrso: 200 anekTpoBO30B » KonuuecTso: 95 31eKTPOBO30ER

= Cbopka: 25 o ®pakumm / 175 B Kazaxcrare (IK3) = Chopra: 20 Bo ®panuun / 75 B KasaxcraHe (3K3)
- B 3KCn/yaTaumm L] B IKCNAyaTaum

" EJH613‘-IHK: AR (Azepbaiinmarckue HenesHbie NOTEHUMANBHAA BOSMOMHOCTb:

Hoporu) " 3aKazymK: A (Asepbaiipadckue Heneidbie
& Konuuectro: 50 anekTpoeozos Hoporu)
i Cbopra: 8 KasaxcraHe (IK3) u Konuuecrso: 10 3nexTpoBO30B

= Kommepyeckan skcniyatauua: npubanauTt. cepeaia 2017
Fa
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Locomotive presentation

— Overadll

Architecture

2x{BoBo)

Steel made carbody with flat shaped side walls

Inductance tank fitted under carbody

Automatic coupler

Air intake on the roof sides

Bogie

Min. curve radius

125 m (up to 10 km/h)

250 m (on line)

Bogie wheel base
New wheel diameter
Worn wheel diameter

Traction motor

Technical characteristics

Rail gauge

Catenary

Loading gauge

Total length

Distance between pivot
Overall height

Weight

Temperature range

2600 mm
1250 mm
1150 mm

Nose suspended

1520 mm

3 kv

GOST 9238-83 1-T
2 x 17 500 mm

8 500 mm

5290 mm
2

-40°C / + 40°C

ALSTOM



[Mpe3eHTaUus NOKOMOTUBA

OcHOBHbIe TEeXHUYECKME XapaKTepUCTUKHU
Ocesaq chopmyna  2x(BoBo)
- ————— CransHol Ky20B ¢ NNockUMu BOKDBLIMMI
CTEHKamu,
Brnok gpoccenei yeTaHOBNEH MNof KY30B.
ABTOCLENKA.

BoszoyxosabopHuk no Gokam Kpbilliuv,

Tenexka
MuH paguyc kpuBo# 125 m [go 10 km/4)
250 M (Ha rnvHKK)
KonecHas Basa Tenemku 2600 mm
Hoeblih gumeTp koneca 1250 mm
HuameTtn WaHoca koneca 1150 mm
Taroeblit gBMraTens HOCOBaA NoaBecka

TexHuueckue xa PaKTEepPUCTUKK

Wupura konew 1520 mm
KoHTakTHas ceTh 3 kBT
Mabaput rMoCT 9238-83 1-T
MonHan anvHa 2x 17 500 mm
Paccroanue Mexay ocamu 8 500 mm
MonHana BelicoTa 52920 mm
Bec 2% Y003

[uanasoH paboynx TemnepaTyp

-40°C / + 40°C

ALSTOM




