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PA3/[ O
D OB PEEOBAHUSA D RAL REQUIR

1-1 TPEBOBAHWA N YCITIOBUA 1-1 REQUIREMENTS AND CONDITIONS

1-1.1 [aHHas TexHuyeckas cneumdmkaums gospkHa 6blTb B cooTBeTCcTBUMM ¢ [JloroBopom AO 1-1.1 This technical specification should be in accordance with the Contract of JSC O'zbekiston Temir
«Y36ekncToH Temup itynnapm» (AO «YTM») (3akasunkom) Ha 3aKy MKy pervoHansHbIX Yullari (JSC OTY) (the Customer) for the procurement of regional electric trains (electric train).
AMEKTPUYECKUX NOE3A0B (3NEKTPONOE3a0B).

1-1.2 Bes yuiepba k TpeboBaHMsiM 6e30NacHOCTM, OTMEYEHHOTrO AeTarnbHO B JaHHOW TexHU4YecKomn 1-1.2 Without prejudice to the safety requirements noted in detail in this Technical Specification, the
cneumdukaumm, NMocTaBLUMK JOMMKEH NPOAEMOHCTPUPOBATL 3akasuumKy, YTO 3rekTponoesaa Supplier shall demonstrate to the Customer that the Electric trains comply with all safety
COOTBETCTBYIOT BCEM NpaBuiamM u 3akoHogaTenbCcTBy No 6e3onacHocTH. dnekTponoesa u ero regulations and legislation. The Electric train and its components shall not in any way pose a
y3nbl He AOMKHbI HUKaKUM 06pa3oM NpeacTaBnAaTb ONacHOCTb Naccaxupam, YneHam danger to passengers, members of the locomotive crew, maintenance personnel and any
JIOKOMOTUBHOW Bpurazpl, 06cnyxuBarLeMy nepcoHany v Nobomy YenoBeky, UMerLLemMy person who has a legitimate reason to be near the Electric train.
3aKOHHY0 MPUYKUHY HaXoaUTbCs NobnM3ocTun anekTponoesaa.

1-2 OBLLUEE OMNMNCAHUE 3JEKTPOMOE3JA — BASOBAA KOMIMNEKTALINA 1-2 GENERAL DESCRIPTION OF THE EIECTRIC TRAIN - STANDARD CONFIGURATION

1-2.1 OnekTponoesaa AOMKHbI ObiTb NACCaXUPCKUMM AN NPUropoaHOro CoooLLEeHMs, 1-2.1 Electric trains shall be passenger ones for suburban service intended for the transportation of
npeaHa3HayYeHHbIMY Orist NepeBO3KM NacCaXMPOB Ha ANEKTPUMPULMPOBAHHbBIX y4acTKax passengers on electrified sections of railway lines of JSC OTY with a gauge of 1520 mm.
KENEe3HOAOPOXHBIX MuHUI AO «YTW» ¢ lmpuHoi koneun 1520 Mm. MocTaBLLmK HeceT It is responsability of the Supplier to identify the railway lines interfaces and properly integrate the
OTBETCTBEHHOCTb 3a onpeaerneHne NHTEPENnCcoB Xene3HOAOPOXKHbIX NIMHWIA U Hagnexally o electric train in the lines. JSC OTY will support the Supplier in providing the interface parameters
MHTerpauuio 3MeKTponoe3aos B 3T1 muHmnn. AO «YTW» okaxeT noaaepxky MocTasLumky B requested.
npegocTaBreHMN 3anpalimBaeMblx NapaMeTpoB MHTepderica.

1-2.2 OnekTponoe3aa A0mKHbI OblTb MEPEMEHHOIO TOKa C NMUTAaHWEM OT KOHTaKTHOW CETU 1-2.2 Electric trains shall be AC powered by an AC contact network with a rated voltage of 25.0 kV,
nepemMeHHOro Toka HoMuHanbHbIM HanpshkeHnem 25,0 kB, ogHodasHoro ¢ yactoTom 50 Iy, single-phase with a frequency of 50 Hz, capable of operating at the highest voltage of 29 kV and
cnocobHoro paboTaTb npu HambonbLweM HanpsxeHun 29 kB 1 HanmeHbLeM HanpsixeHun 19 kB the lowest voltage of 19 kV according to GOST(all-Union State Standard) 6962-75.
no FOCT 6962-75.

1-2.3 CocTaBbl arekTpornoesaa AomkHbl BbiTe ¢ pacnpeaenéHHon Taron unm tuna «Push-Pull» ( 1-2.3 Electric trains shall be with distributed traction or of the "Push-Pull" type.
npuHuMn «TsHK-Tonkam»).

1-24 B kpuBoOW MakcMmarnsHas CKOpPOCTb 3MeKTponoesaa B IKCnnyartaumm AomkHa beite 80-120 1-2.4 The maximum speed of an electric train in operation should be 120 km/h with a maximum normal
KM/4ac npy MakCMmarnbHOM BO3BbLILLIEHUN HAPYXXHOTO penbca elevation of the outer rail in a curve of 150 mm and a minimum radius of the curve of 1200 m and
150 MM 1 MUHUMansHOM paguyce kpusow B 1200 M 1 npu BO3BbIweHUn 0 MM 1 pagnyce KpuBoW with an elevation of 0 mm, the radius of the curve is 2900 m.

2900 m. (MpaBuna TeXHNYECKOM acnsyaTaumn xxenesHblx gopor Pecny6nukun Y3bekucTtaH,
Paspen 2., BeegeHsl B aencteue ¢ 1 gekabps 2001 roga
npvikasom ' «Y3rocxengopHaasop» ot 13 asrycta 2001 roga Ne 36)

1-2.5 OnekTponoesaa A0MKHbI COCTOSITb U3 FONOBHBLIX BAaroHOB, 060pYA0BaHHbLIX kKabuHamu 1-2.5 Electric trains must consist of head cars equipped with driver's cabs and middle cars. Head and
MaLUMHUCTA, ¥ MPOMEXKY TOYHbBIX BaroHOB. OMOBHbIE M NPOMEXYTOYHbIE BaroHbl MOryT 6bITb middle cars may be motor or non-motor.

MOTOPHbIMU UM HEMOTOPHBIMMU.

1-2.6 Tpebyemblin anekTponoesa AOMmkeH ObiTb CNPOEKTUPOBAH Kak (OMKCUPOBAHHBIN (MOCTOSAHHBIN) | 1-2.6 The required electric train shall de designed as fixed formation that can only be reconfigured
COCTaB, KOTOPbIV MOXET OblTb U3MEHEH TOMbKO B 3aBOACKMX W/MUIM AENOBCKUX YCIOBUSIX. within a workshop environment.

1-3 NMEPEXOA MEXXOY BATOHAMU 1-3 INTERCAR WALKWAY

1-3.1 BaroHbl anekTponoe3aa AormkHbl BbiTe 060pyA0BaHbI FrEPMETUYHBIMU MEXBaroHHbIMU 1-3.1 Cars of the electric train shall be equipped with sealed intercar walkways. An intercar walkway
nepexogamu. MexxsaroHHbI nepexon A0IKeH obecneynBaTh TEMMO- U 3BYKOU30MSALMIO, should provide heat and sound insulation, prevent atmospheric moisture and dust from entering
npegoTBpaLleHre nonagaHus BHy TPb nepexoda aTMocdepHON Briaru, Nbifv U UCKItoYeHe the walkway and exclude the possibility of sudden changes in temperature and air pressure. The
BO3MOXHOCTW pe3kunx nepenagos TemnepaTypbl 1 AaBneHus Bo3ayxa. MocTMKM nepexoaHomn bridges of the crossing platform should be at the vestibule floor level and not form steps when
NMOLaaKN Npy 3TOM AOIDKHbI OblTb PacrnofioxeHbl Ha YpoBHe nona Tambypa u He 06pa3oBbiBaTh the electric train is in motion. The bridge of the vestibule platform should be located at the level of
CTyneHeK Npy NepeaBwKeHnn No anekTponoesay. B mexearoHHoM nepexode gonyckaeTcs the vestibule floor and not form steps while walking along the electring train. Electric train move.
nepenag BbICOT NepexoaHon nrowaaku He 6onee 30 MM. In an intercar walkway, a height difference of no more than 30 mm is allowed for the vestibule

platform.
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB
NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 21382
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1-3.2 B BaroHax AosmkHbl ObITb CO34aHbl yCroBus Ans obecneveHns AoCTyNMHOCTN U 6e3onacHoOCTU 1-3.2 Conditions shall be provided in the carriages to ensure accessibility and safety of travel for
npoesza NaccaxupoB C OrpaHUYEHHbIMM BO3MOXHOCTSIMU, B TOM YUCHIE Ha Kpecnax-Kossickax disabled passengers, including in wheelchairs (with or without accompanying persons). A
(c conpoBoxgatoLLymMu nuuamMm nnn 6e3 Hux). BaroH Ans naccaxupoB C OrpaHN4eHHbIMMU carriage for passengers with disabilities shall have: a mechanism for lifting and lowering a
BO3MOXHOCTAMM JOIMKEH UMETb: MEXaHM3M AN nogbemMa 1 Cnycka Kpecna-Konsacku, MecTo ans wheelchair, a place for travel, a universal toilet. Interior lay out shall be submitted to JSC OTY for
nepeaBMxeHUsi, yHMBepcarnbHbI TyaneT. BHy TpeHHss nnaHnpoBka AomkHa ObITb NpeacTaBneHa final approaval.

B AO «YTW» Ans okoHYaTenbHOro yTBepXaeHNs.

1-3.3 OnekTponoesaa AomkHbI OblTb 060pYyA0BaHbI AN paboTbl B cUCTEME MHOMMX eanHuL, nogobHoro | 1-3.3 Electric trains shall be equipped to operate in a system of many units of this type.
™na.

1-3.4 HapexHocTb, yaobHoe obcnyxkmBaHue, NOAroToBKa K akcnnyartaumm u 6esonacHocTb aensatcs |1-3.4 Reliability, convenient maintenance, preparation for operation and safety are key factors for the
KrtoveBbIMU hakTopamm Anst ycnewHon paboTbl 9NeKTponoe3aos 1 0coboe BHUMaHue JOKHO successful operation of electric trains and special attention should be paid to these points when
BbITb YAENEHO yKa3aHHbIM MOMEHTaM Npu hOpMyNIMPOBKE NPEASIOKEHUIA MO AAHHOM formulating proposals for this specification. The electric train should be designed so that JSC
cneumdmrkaumn. dnekTponoess AomkeH bbiTb paspaboTaH Tak, 4Tobkl AO «YTW» morno OTY can provide its maintenance using its existing depots, equipment and maintenance
obecneyvBaTh ero obcnyxvBaHue, NCNONb3ys CBOW CyLLECTBYOLWMe aeno, obopyaoBaHue un personnel.
o6CnyXnBaLWmi nepcoHann.

1-3.5 AO «YTW» TpebyeT, 4ToBbl psa 0COBEHHOCTEN 3MeKTPonoe3aa Gbin COBMECTUMbI C 1-3.5 JSC OTY requires that a number of features of the electric train be compatible with the
MHGPaACTPYKTY POV U NOABWMXHBIM COCTaBOM enesHbix gopor konen 1520 mm. MNocTaBLumk infrastructure and rolling stock of railways of 1520 mm gauge. The Supplier can offer proven
MOXET NPeaoXnTb NPOBEPEHHOE NaTEHTOBaHHOE 060pyAOBaHME. patent equipment.

1-3.6 B cootBeTCcTBUM C TpeboBaHusaMu Pasgena 1-3.5, MocTaBLWK AOMKEH YCTAHOBUTL Ha 1-3.6 In accordance with the requirements of Section 1-3.5, the Supplier shall install the main
3N1eKTPONoe3 OCHOBHOE 060pyAOBaHNE, NEPEYNCIIEHHOE HUXE, OT NPOBEPEHHBIX HA NPaKTUKe equipment listed below on the electric train from proven manufacturers and have also
npou3BoanTENen, KOTopble CNPOEKTUPOBaNN, a Takxke yCneLHO NOCTaBMsAM OCHOBHOE successfully supplied major equipment to this system, and have a reliable supply chain and
obopyaoBaHue B JaHHYI0 CUCTEMY, U UMEIOLLMX HAOEXHYI0 CUCTEMY MOCTaBOK M MULEH3UN C licence with the Supplier in respect of this major equipment:

[MocTaBLMKOM B OTHOLLEHWW AAaHHOTO OCHOBHOTO 060PYAOBaHWS: *Traction transformer;

*TarosbIi TpaHcopmaTop; *Traction electric motors with transmission;
*TaroBble aneKkTpoaBMraTenu ¢ TpaHCMUCCUEN; *Main and auxiliary converters;
*[NpeobpasoBaTenn OCHOBHbIE U BCOMOraTenbHble; *Battery and Battery Charger;
*AKKyMynsTopHasi 6aTtapes 1 3apsgHoe YCTPOWCTBO; *TCMS

*CycTema KOHTpOrsi, AMarHoCTUKM U yNpaBneHus ABWKEHNEM anekTponoesaa (MOHUTOP

MalumHucTa (amucnnen)) (CKOY).

1-3.7 OnekTponoesaa A0MKHbI OblTb paspaboTaHbl C y4eTOM HOPMbI AOMYCTUMOrO BO3AENCTBUS HA 1-3.7 Electric trains should be designed considering the standards of admissible impact on the railway
XKENe3HOOOPOXHbIN Ny Thb. track.

1-4 OVN3ANH, OTNNYUTENBHLIE 3HAKA M BHYTPEHHEE PACMONIOXXEHME KAB/HbI 1-4 DESIGN, DISTINCTIVE SIGNS AND INTERIOR LAYOUT OF THE CAB

1-4.1 OnekTponoesa AomKeH OblTb a3poANHAMUYECKN CKOHCTPYMPOBaH TaknuMm obpa3oM, 4Tobbl He 1-4.1 An electric train shall be aerodynamically designed so that shall not cause an exceedance of the
Bbl3blBaTb NPEBbLILIEHNS BO3AYLLUHOW CKOPOCTUN U20 Y Xene3HOAOPOXHOro NornoTHa Ha BbiCOTe air speed u20 at the trackside as at a height of 0,2 m above the top of rail and at a distance of
0,2 M Hag BepXOM pernbca 1 Ha paccTosHum 3,0 M OT LeHTpa Ny Ty BO BPEMS ABUXEHUS BCErO 3,0 m from the track centre, during the passage of the whole electric train. Trackside maximum
anekTponoesga. MakcumanbHoO AonyCcTuMble NpeaerbHble 3HaYeHUsi BO3AyLLHOW CKOPOCTM U20 permissible air speed limit values u2o shall be lower than 20 (m/s). in accordance with TSI
Y Kerne3HO4O0POXKHOro NosioTHa A0SMKHbI ObITb Hke 20 (M/c) B cooTBETCTBMM C TpeboBaHnaMMU requirements or equivalent international standards.

TSI nnm skBMBaneHTa MexayHapoaHoro ctaHaapTa.

1-4.2 BHeLlHWe BbICTynatoLme YacTv ¥ BbIEMKU Masioro paanyca AOMKHbI ObiTb UCKITIOYEHBI. 1-4.2 External protruding parts and grooves of small radius should be excluded. The external design of
BHeLLHAst KOHCTPYKUMSA 3nekTponoesfa AOMMKHA CBOAUTL K MUHUMYMY adpoanHamMuYecKui the electric train should minimize the aerodynamic effect in the operation of pantographs,
3ddekT B paboTe naHTorpadoB, CTEKII00YNCTUTENEN N APYrOro HapyXHoro 06opyA0BaHUS. windscreen wipers and other outdoor equipment.

1-4.3 Okpacka anekTponoesaa AoshkHa bblTb cornacoBaHa ¢ 3akasynkom. 1-4.3 The tint of the electric train shall be agreed with the Customer.

1-4.4 MocTaBLUWK AOIDKEH NPEeACTaBUTL BapyaHTbl OKPACKu 1 BHELLHENn MapKkMpoBkn 3akasunky ana | 1-4.4 The Supplier must submit the colouring and exterior labelling options to the Customer for
YTBEPXKAEHMS Ha 9Tane AeTanlbHOro NPOEKTUPOBaHMS approval during the detailed design phase

1-4.5 Tabnuykun n HaaNUCKU C Hapy>KHOWM YacTu 3neKkTponoesaa AOoMkHbI OblTe Ha y36ekckom a3bike (B | 1-4.5 The signs and inscriptions from the outside of the electric train shall be in Uzbek (Latin graphics)
JNIaTUHCKOW rpadhvke) U Ha PyCCKOM SI3bIKE. and in Russian.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB
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1-4.6 Tabnunyku, ¢ HUXKenpuBeaeHHOW nHopMaumer 0 Npon3BoauTene, AOSKHbl ObiTb yCTaHOBMEHbI B|1-4.6 The plates with the information about the manufacturer below shall be installed in places in

MecTax Ha PyCcCKOM, y36eKCKOM (B NaTUHCKON rpaduke) 1 aHrMACKOM A3blKax : Russian, Uzbek (Latin graphics) and English:

» CTpaHa npousBoauTens; *Country of origin;

* HasBaHue npoussognTens (3aBoa-usrotToBUTENb); *Manufacturer's name (manufacturing plant);

* 'og nocTponkm (rog N3roToBneHus); *Year of construction (year of manufacture);

* BMecTMOCTb naccaxvpoB BaroHax (4MCIo Cuasyumnx Mecr); *Passenger capacity in carriages (number of seats);
* Macca, T; *Weight, t;

* KOHCTPYKLUMOHHas CKOPOCTb, KM/Y; *Design speed, km/h;

* HomuHanbHoe HanpsixeHwve, B; *Rated voltage, V;

» CepuiiHbIi HOMep 3MeKTponoesaa; *Serial number of an electric train;

» CepuitHbI HOMEP 3MEeKTpOoNoe3aa yCTaHaBMMBaETCst cnepeau rofioBHOroO 1 ¢ 06enx CTOpoH +Install the serial number of an electric train in front of the head and on both sides in the centre of
nocepeaviHe NPOMEeXyTOYHbIX BaroHOB. middle cars.

1-4.7 Bce 0CHOBHbIE KOMMOHEHTbI AOMKHBI UMETb CEpUHBIN HOMep. Pama Tenexku n gpyrue 1-4.7 All major components shall have a serial number. The bogie frame and other main components
OCHOBHbI€ KOMMOHEHTbI AOMKHbI ObITb MPOHYMepoBaHbl. Homepa BaroHOB AOMkHbI ObITb shall be numbered. The numbers of the cars should be marked on the carbody from the outside.
0603Ha4YeHbl Ha Ky30Be C BHELLUHEN CTOPOHbI. Ha No6oBOI YacTu roNoBHOrO BaroHa AOSDKHbI Flat plates with number and series of the Electric train indication in large font, safety signs and
ObITb NPUKPENNeHbl NIOCKUE TabnmMuky Ans yKkasaHusi HoMepa U cepum anekTponoesaa KpynHbIM inscriptions in accordance with the requirements of GOST 12.4.026 should be attached to the
wpudpToM, 3HaKM 6e30nMacHOCTU 1 HagnucK B cooTBeTCcTBUK ¢ TpeboBaHusamu TOCT 12.4.026 frontal part of the head car.

UM 3KBMBAneHTa MexayHapogHoro ctaHgapTa. MNpuv aTom MocTaBLwmK AOMKeH NpeaBapuTensHO
coryacoBaTh 3T0 Ha 3Tane NpoeKTMPOBaHUS 3nekTponoesaa.

1-4.8 O6opynoBaHuWe, yCTaHOBMEHHOE Ha 3rekTponoesae, AOMKHO MMETb YETKO pasnmummMyto 1-4.8 The equipment installed on an electric train shall have a clearly distinguishable plate with the
Tabnuuky c KnemMom npoussoguTens B cooTeeTcTaun ¢ TpeboBaHnammu FOCT 12.4.026 vnn manufacturer's stamp in accordance with the requirements of GOST 12.4.026.
3KBMBarneHTa MexayHapoaHoro ctaHaapTa.

1-4.9 MocTaBLMK JOMKEH NOCTaBUTL 5 MakeToB anekTponoesaa B maclitabe 1:20, 1-4.9 The Supplier shall provide 5 mockups of an electric train on a scale of 1:20, demonstrating the
[OEMOHCTPUPYHOLLIErO COOTBETCTBME AM3aiHa N BHELLHUX OTIIMYUTENbHbIX 3HAKOB. conformity of the design and external distinctive signs.

1-5 CPOK CJTY>XXbbl OCHOBHbIX KOMIMOHEHTOB 1-5 SERVICE LIFE OF THE MAIN COMPONENTS

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB
NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 41382
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1-5.1 MpumeHsieTcs cnepytolee onpeaenenHve - HopmansHas pabota: anekTponoess pabotaet 6e3  [1-5.1 The following definition shall apply - Normal operation: the electric train is running without any

cboes. fault.

B apxuTekType anekTpornoesaa AOIKHbI OblTb YUYTEHbI, N0 KpaiHel Mepe, criedyoLime pesepsbl: At least the following redundancies shall be considered in the electric train architecture:

- OnekTponoesn AOMKEH UMETb PE3EPBHYH0 KOHCTPYKLMIO Arst BCEX CUCTEM, BbipabaTbiBatoLLMx - The train shall have a redundant design for all of the systems which produce electricity at low
3MEKTPOIHEPIUIO HA3KOTO U CPEAHEro HanNpsKeHNs Ans NUTaHus Bcex cuctem, byab 1o and medium voltage to power all of the services, be they functional or for comfort. The aim of this
PyHKLUMOHamNbHbIE CUCTEMBI UNK cucTembl Ansa yaobcetea (komdopTa). Lienbto Takon pesepsHoi redundant design is to ensure the maximum availability of the train's auxiliary services, even in
KOHCTPYKLMK AiBNsieTcst obecneyeHre MakcumarnbHOM JOCTYMHOCTM BCMOMOraTenbHbIX CUCTEM the event of one of the systems which produces medium and low voltage electricity failing.
3NeKTponoe3aa Aaxe B Cryyae Bbixoaa U3 CTPOosi OOHOMN U3 CUCTEM, BbipabaTbiBatoLLmX - Pantographs and Main Circuit Breaker shall be designed with 100% of redundancy. The electric
3MEKTPOIHEPINI0 CPEAHErO Y HA3KOTO HaNPSHKEHUSI. train can be driven without any degradation in case of failure of one of these two major

- MaHTorpadb! 1 rmaBHbI aBTOMATUYECKUIA BbIKIOYaTENb AOIMKHbI ObITb CNPOEKTUPOBaHbI CO components.

100% pe3epBupoBaHMeM. B cnyyae oTkasa 04HOro U3 3TX ABYX OCHOBHbIX KOMMOHEHTOB - A failure in one of the traction converters shall not affect the total traction powerby more than
3M1EeKTPONoe3a MOXeT ABuUraTbcsl 6e3 kakux-nmbo yxyaLeHuii. 35%.

- OTKa3 ogHOro 13 TAroBbIX Npeobpa3oBaTenen He AOMKEH BMNATL Ha OOLLYIO TArOBYIO - In case of failure of two traction converters at least 30% of the total installed traction power
MOLLHOCTb He Bonee Yyem Ha 35%. shall be ensured.

- B cnyyae oTkasa AByx TAroebix npeobpasoBaTenen AOmkHO bbiTb 0becneyeHo He meHee 30% - In case of failure of the transformer at least 50% of the total installed traction power shall be
o6LLeln yCTaHOBNEHHOW TArOBON MOLLHOCTH. ensured.

- B cnyyae oTkasa TpaHcdopmaTopa AomKHO ObiTb 06ecnedeHo He MeHee 50% obLen - Immunity to the first failure shall be ensured: single failure should not cause a stop of the
yCTaHOBEHHOWN TArOBON MOLLHOCTH. service;

- JorkHa 6bITb 0b6ecneyeHa yCTOMYMBOCTD K NEPBOMY OTKa3y: €AMHUYHBIA OTKa3 He JOIDKEH - In case of TCMS major failure, a mean to operate the train wired at discrete speed/brake
NPVBOANTL K OCTAHOBKE ABWDKEHUS; intervals shall be provided. Details shall be provided in the offer.

- B cnyyae cepbesHoro otkasa CKLY, [omkHO ObiTb NpeayCcMOTPEeHO CpeaCcTBO Ans YNpaBrieHust - Unless safety relevant, failure on the diagnostic system shall not prevent electric train to
3MEeKTPONOe3AoM Mo NPOBOAAM C AUCKPETHLIMM MHTEPBanamMuy CKOPOCTW/TOPMOXKEHUS. continue the service.

MopgpobHast nHdopmaumsa AomkHa BbITe NpeacTaBneHa B NPeanoXeHun.

- Ecnun oTka3 gmarHocTnieckoi cucTeMbl He CBs3aH ¢ 6e30MacHOCTbLIO, OH He JOMMKEH

npenaTcTBOBaTb NPOAOIDKEHUIO SKCMNyaTaumm anekTpornoeszaa.

1-5.2 [ormkHa 6bITe 06ecneveHa 90% AOCTYNHOCTL Napka. 1-5.2 90% fleet availability shall be ensured.

[ocTynHOCTb paccynTbiBaETCA Kak: (BpeMsi paboTbl Napka - Bpemsi NpocTost U3-3a Availability shall be calculated as: (Fleet Operational Time - Downtime due to the failures)/(Fleet
oTka30B)/(BpeMs paboTbl napka). Operational Time ).

Bpemsi npocTosi n3-3a 0Tka3oB AOIMKHO ObITb paccymTaHo [ocTaBLLMKOM 3NEeKTPOnoe3aoB Ha Downtime due to the failures shall be calculated by the Supplier based on the proposed technical
OCHOBE MpearioXeHHOro TEXHUYECKOrO PeLLEHNS. solution.

B npeanoxeHun gospkHa GbITb OnMcaHa TUNOMOrUs OTKa30B, YYUTbIBAEMbIX NpU pacyeTe The offer shall describe the typology of failures considered for the availability calculation and how
rOTOBHOCTM, U TO, KaK OHM OblfiM BKMKOYEHbI B pac4eT rOTOBHOCTU. the have been included in the availability calculation.

1-5.3 OnekTponoesa AomKeH ObITb CNPOEKTUPOBAH C y4eToM rogosoro npobera 2651073 km. 1-5.3 The electric train shall be designed considering yearly mileage of 265103 km. Mean overhaul
CpefHuid KanuTasbHbIA PEMOHT JOSMKEH NPOBOAUTLCS Kaxable 6 neT unm nocne 1,6*10%6 kv shall be every 6 years or after 1.6*10%6 km service or after 6+1 year in the event that 1.6*10"6
npo6era unm Yyepes 6+1 roa B criyvae, ecnm 1,6*10°6 km npobera He AOCTUTHYTO U COCTOSIHWE km service is not reached and electric train condition allow the one year extension intervention.
3/1EKTPONoe3aa No3BONsET NPOANMUTL CPOK CIyxObl HA OAWH rof.

1-5.4 HasHayeHHbI CpoK Cryxbbl 31eKTponoesaa AOIKEH COCTaBnsiTb He MeHee 30 nert. 1-5.4 The designated service life of the electric train shall be at least 30 years.

1-6 OBECMNEYEHVE BESOIMACHOCTW MACCAXXNPOB W NMEPCOHAINA YEPE3 1-6 PASSENGERS AND PERSONNEL SAFETY AND SECURITY ARRANGEMENTS BY THE
KOHCTPYKLINKO BHYTPEHHEIO OE0PYOOBAHUA BATOHOB. DESIGN OF THE CARS’ INTERNAL EQUIPMENT

1-6.1 B BaroHe 1 B 30He BO3MOXHOIO NepeMeLLeHns nogen JOMKHbI OTCYTCTBOBATL NEMEHTbI 1-6.1 There shall be no structural elements and equipment that can injure passengers (sharp edges or
KOHCTPYKUMU 1 060pyA0BaHWs, KOTOPble MOy T TPaBMUPOBATh NacCcaxvupoB (OCTpble Kpasi, any other edges, burrs, non-rounded corners, protruding parts of the structure, etc.) in the car
KPOMKM, 3ayCeHLbl, HECKPYTNEHHBIE YITbl, BEICTYNAKOLIME YaCTU KOHCTPYKLUMU U T.N.). and in the area of possible movement of people.
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1-6.2 [orkHa 6biTb NpegycmoTpeHa 6rokMpoBKka HapyXHbIX ABepen BaroHoB U3 kabuHbl ynpasneHust, | 1-6.2 The locking of the exterior doors of the cars from the control cab shall be provided, which does
He NO3BONsALLLAasA Naccaxupam OTKpPbIBaTb Hapy»kHble ABEPY Npu OBWXEHUN 3neKkTponoesaa. not allow passengers to open the exterior doors when the train is moving.

[orkHa 6bITb NpedyCcMOTpeHa CUrHanu3aums Ha nyfibTe MallMHUCTa O 3aKPbITOM/OTKPBLITOM An alarm system on the closed/open position of all external doors of the train and their blocking
MONOXEHUN BCEX HApY>KHbIX ABEPEN 3rekTpornoesaa u nx GIIoKMpoBKe. shall be provided on the driver's console.

ABapuiiHoe OTKpPbITUE BXOAHbIX ABEpel JOMMKHO ObiTb OCYLLIECTBIIEHO C hMKCaLMEN B OTKPbITOM Emergency opening of the entrance doors should be carried out with locking in the open position.
MOJIOXKEHUN.

1-7 MPOTVBOIOXAPHAA SALUNTA 1-7 FIRE PROTECTION

1-71 MoxapHasn 6e30nNacHOCTb BAaroHOB 3J1EKTPONOE3aa AOIKHA COOTBETCTBOBATL TpeboBaHusAM 1-7.1 Fire protection on the electric trains shall comply with the Technical Regulations on Fire
noxapHou 6esonacHocTM 1 obecnevmBaTbCs CUCTEMaMU NPeAoTBpaLLEeHMs noxapa v Protection Requirements and be provided with fire prevention and fire protection systems,
NPOTUBOMNOXaPHOW 3aLLUTbI, B TOM YMCIe OpraHn3aLMOHHO-TEXHUYECKUMM MEPONPUSTUSIMU Ha including organizational and technical measures based on the fulfilment of the requirements
OCHOBE BbINOJIHEHUS NPUBEAEHHbIX Hke TpeboBaHuii. MpumMeHsiloTcs criedytolme cTaHaapTbl U listed below. The follow standards and norms are applicable
HOPMBbl. 1. "Standard norms of fire safety" Approved by the Council of Railway Transport of the
1. "TunoBble HOpPMbI NOXxapHon B6ezonacHocTn", YTBepxaeHo COBETOM g TpaHcnopTa Commonwealth of Independent States on 26-27 October 2016
rocyaapcTs - CogpysxecTtBa OT 26-27 okTa6psa 2016 roga 2. Instruction on Fire Safety in Cars of Passenger Trains of International Traffic between CIS
2. NHcTpyKums no obecneveHmnto noxapHo 6e30nacHOCTU B BaroHax NacCaXupcknx noesaos Member States dated 18-19 May 2017.

MeXay HapoaHOro coobLLEHNs Mexay rocyaapcTeamu yyactHukamum CHI ot 18-19 mas 2017 3. GOST 34394-2018
roga.
3. TOCT 34394-2018

1-7.2 Ha HemeTannuueckne matepuansl, NpUMeHsieMble BO BHYTPeHHeM 060opyJoBaHWy BaroHoB 1-7.2 Non-metallic materials used in the internal equipment of cars shall have fire safety certificates
3NeKTponoe3aa, AOKHbI OblTb cepTUdUKaThl NoXapHON Ge3onacHOCTW, NOATBEPXKAAOLLME confirming the following fire hazard characteristics:
crieqyowme XxapakTepUCTUKM NOXapHOW ONacHOCTU: flammability group;
rpynny roproyecTu; flame propagation velocity (index);

CKOPOCTb (MHOEKC) pacnpoCTPaHEHVs MameHu; smoke-forming ability;
ObiMoobpasytoLas cnocoGHOCTb; toxicity of gaseous combustion products.
TOKCUYHOCTb ra3o06pa3sHbix NPOAYKTOB rOPEHWsI.

1-7.3 B 3aBUCMMOCTM OT nokasaTtenemn NoxapHoM ONacHOCTM MaTepuanos Ux cneayert NnpuMeHsTb ans | 1-7.3 Depending on the fire hazard indicators of materials , they should be used for the manufacture of
M3roTOBMEHWA CrieAyoLWmnx AeTanen n KOHCTPYKLWIA: the following parts and structures: ceilings, ventilation grilles, diffusers and air ducts of ventilation
NOTOSKWN, BEHTUMSALMOHHBIE peLleTkn, Auddy30pbl 1 BO3OYXOBOAbI BEHTUMALMOHHBLIX installations, seat frames and seat backs, battery boxes, diffusers of passenger compartment
yCTaHOBOK, Kapkacbl CUOEHWUI 1 CIMHOK CUAEHUN, ALLMKM akKyMYynATOPHbIX BaTapen, lamps shall be made of non-flammable materials. Fire-blocking partitions between the hardware
pacceunBaTenn CBETUNbHUKOB NACCaXNPCKOro carnoHa AOSPKHbI U3roTaBNMBaTLCS U3 HErOPHUNX compartment, the control cab and the passenger compartment (fire barriers) shall be made of
MaTepuarnoB. OrHenperpaxagatoLime Neperopoaky Mexay annapaTHbIM OTCEKOM, KabuHow non-flammable materials.
yNpaBreHns 1 NacCaXxupCcKUM CarioHoM (NPOTUBONOXapHbIe Nperpagbl) AOMKHbI ObITh
BbINOMHEHbI U3 HETOPKOYMX MaTepuasos.

1-7.4 HacTtunbl nonos, ynnoTHeHUst ABepen N OKOH A0SKHbI ObiTb M3roTOBMNEHbI U3 1-7.4 Floorings, door and window seals shall be made of non-combustible (hard-to-burn) materials.
TpyaHoroptoymx (TpyAHOCTOPaeMbix) MaTepuasnos.

1-7.5 O6nuuoBKa CTEH, NOKPbITUS MONOB, 0BUBKM CUAEHWUIA AOMKHbI BbITh BbINOSHEHLI U3 MaTepuanos, | 1-7.5 Wall coverings, floor coverings, seat coverings shall be made of materials that do not spread or
He pacnpoCTPaHSIIOLLMX UM MEANIEHHO PacnpOCTPaHSIIOLLMNX Namsl. slowly spread flames.

1-7.6 3aknagHble AepeBsHHble AeTany JOMKHbI noasepratbcs riybokon nponuTke 1-7.6 Embedded wooden parts shall be subjected to deep impregnation with flame retardants or other
aHTUNMpPEHaMu 1Ny ApyrMmu MeToaamm orHesaLluTbl, obecnevmBatoLMMmn nx fire protection methods that ensure their incombustibility (the first group of fire-retardant
TPYOHOropoYecTb (NepBasi rpynna orHe3almnTHon 3EKTUBHOCTH). effectiveness).

1-7.7 KoHCTpyKUMsa cuaeHnin He JoSmkHa cnocobcTBOBaTh pacnpoCTPaHEHUIO 1-7.7 The design of the seats should not contribute to the spread of fire when tested in accordance
OrHS1 MPU UCNbITAHUN B COOTBETCTBUM C MeToamkon no HIMB 109-96. with the procedure according to NPB 109-96.

1-7.8 [oBEPXHOCTUN CTEH 1 MOJIOB B 30HE YCTAHOBKW dNeKTpOHarpeBaTenbHbIX NPUBGOPOB AOIMKHbI 1-7.8 The surfaces of walls and floors in the installation area of electric heaters shall be shielded with a
BbITb 3KPaHMPOBaHbI METANNUYECKUM NIMCTOM, YIIOKEHHBIM Ha HErOPOYMIA TEPMOUN3OSISILIMOHHBIN metal sheet laid on a non-flammable thermal insulation material with a thickness of at least 2 mm.
MaTtepuan TonwuHor He MeHee 2 mm o HIMB 109-96. according to NPB 109-96.
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1-7.9 OnekTpuyeckoe obopyaoBaHUe 1 BCe 3NeKTpUYeckne Lenm JOMKHbl UMEeTb 3allmTy OT KOpoTkux |1-7.9 Electrical equipment and all electrical circuits shall be protected against short circuits and
3aMblKaHWi 1 neperpysok. 3alumta AormkHa ObITb CEeneKTUBHOM 1 aBToMaTnyeckon. B overloads. Protection should be selective and automatic. There should be no unprotected areas
3MEKTPUYECKON CXEME He JOMMKHO ObITh HE3aLLMLLEHHbIX YHaCTKOB. YCTPONCTBA 3aLLMThLl Nocne in the electrical circuit. Protection devices after their operation should exclude the possibility of
nx cpabaTblBaHUsi JOIKHBI UCKMOYaTb BO3MOXHOCTb NMOAMUTKM 3NEKTPUYECKUX LIENEN TOKOM B inflowing electric circuits with current in places where a short circuit occurs. Blowing-out of the
MecTax BO3HUKHOBEHMSI KOPOTKOro 3amblkaHus. [eperopaHune nnaBKov BCTaBKM HE OOIMKHO fuse insert should not lead to the destruction of the fuse body.

NpYBOAUTHL K paspyLLEHUIO Kopryca npefoxpaHnuTenst.

1-7.10 PyTNAPLI 9NIEMEHTOB aKKyMyNATOPHbIX BaTtapei n NoAAOHb! AOIDKHbBI M3roTaBNMBaTLES U3 1-7.10 Battery cell cases and drips should be made of non-combustible or low-combustible material,
HeroproYvero unm TpyaHOroprovero Matepuana, ux KOHCTPYKUMSA JOIMKHa UCKtoYaTb their design should exclude the possibility of a short circuit as a result of electrolyte leaks. Cable
BO3MOXHOCTb BO3HUKHOBEHUSI KOPOTKOrO 3aMblKaHWs B pe3ynbTaTe NpoTevek anekTponmTa. ducts, gutter covers, junction boxes, undercarriage equipment boxes shall have fasteners and
KabenbHble kaHarbl, KpbILLKKW ernoboB, pacnpeaenutenbHbiX KOPoboK, SLLUKOB NOABAroHHOro seals against dust and moisture ingress into them. Connections in electrical circuits shall be
060opyaoBaHUs AOMKHBI UMETb KPEMNMEHNS U YNNOTHEHWS OT MoNafaHns B HUX MbInv U BRaru. made by cables and wires with insulation that does not spread combustion, laid in metal boxes
CoeayHeHVs B 3MIEKTPUYECKMX LIENsiX AOJDKHBI OCYLLECTBNATLCS Kabensamu n nposogamu ¢ and conduits (metal pipes, metal sleeves), with separate laying of cables and wires of circuits
n3onsumen, HepacnpoCTpaHSIOLLEN ropeHne, NPOOXEHHbIMU B MeTanIMyeckux kopobax u powered by the on-board power supply system. The separate laying of these circuits should
KOHAOyuTax (MeTannuueckux Tpybax, meTanmnopykasax), C pa3aenbHon Npoknaakon kabenew n also be carried out when entering the devices. Harnesses input into the apparatus cabinet and
NpPOBO/OB Liener ¢ NUTaHneM OT cucTeMbl 6OPTOBOro anekTponuTaHus. PasgenbHasi npoknagka the cab shall be carried out in metal pipes or boxes. The filing of the section of the box and metal
yKasaHHbIX Lienen JofmkHa OCYLLEeCTBNATLCSA Takxke 1 Npu BBOAE B annapatbl. BBoa xryTos B pipes with cables and wires should not exceed 90%. The places where the wires pass through
annapaTHbI OTCeK U kabWHy OOIMKEeH OCYLLECTBNATLCS B MeTanmyeckmx Tpybax nnm kopobax. the metal parts of the car shall be reinforced with electrical insulation material.
3anonHeHue ceyveHns kopoba n metTannmyeckux Tpyo kabensmu 1 npoBogamu He JOSDKHO
npesbiwaTb 90 %. MecTa npoxoda NPOBOAOB Yepe3 MeTanNM4eckne YacTu BaroHa JOSDKHbI
6bITb apMUPOBaHbI ANEKTPOU3ONALMOHHBIM MaTEPUATIOM.

1-7.11 BaroHb!l fomkHBI 060pyAoBaTLCS YCTPOMCTBaMM ABYXCTOPOHHEN FPOMKOroBopsiLLen akcTpeHHowm | 1-7.11 Cars shall be equipped with two-way loud-speaking emergency communication devices
CBS13U «NacCaxvp — MaLLNHUCT». "passenger - driver". Electric train cars should be equipped with automatic fire alarm systems
BaroHbl anekTponoesaa AormkHb 060pyA0BaTLCSH aBTOMATUHECKMMUN YCTaHOBKaMM NOXaPHOWN capable of detecting signs of fire and notifying the driver about them. The installations shall
curHanuaaumm, cnocobHeiMy obHapynMBaTh NPU3HaKK NoXapa 1 onoBeLlaTb 0 HAX MallnHUCTa. provide information to the driver about the number of the car on which the detector was triggered
YcTaHoBKM AOMKHBI 06ecneynBaTh Bblgayy MHopMaumm MalMHUCTY O HOMepe BaroHa, Ha and the location of the latter on the car.

KOTOpOM cpaboTan usseLlatenb, U MecTe pacnonoXeHust MOCAeAHEro Ha BaroHe.

1-7.12 MoxapHble U3BeLLaTENN AOMKHLI pearmpoBaTh Ha TenmnoBble U (UnK) AbIMOBbIE NPU3HAKK 1-7.12 Fire detectors shall respond to thermal and (or) smoke signs of a fire.
noxapa.

1-7.13 KabvHa ynpaBneHusi JormkHa OCHaLLaTbCS KpenneHMsMm Ans orHeTyLwmnTenen, canoHsl BaroHos |1-7.13 The control cab shall be equipped with mounts for fire extinguishers, the interiors of the cars
[OIDKHbI ObITb 060pYAOBaHbI OTHETYLUNUTENSMMU. shall be equipped with mounts for fire extinguishers.

1-8 OXPAHA TPY[JA 1-8 LABOR PROTECTION

1-8.1 KoHcTpykumsa anekTponoesaa AoibkHa obecneynBatb 6e3onacHocTb paboTHMKOB anekTponoesaal1-8.1 The design of the Electric train shall ensure the safety of train personnel and passengers,

1 NacCcaxupoB, 3alUMTy OT BO3AENCTBMSA BO3HUKAIOLWMX HA 3NeKTponoesaax BpeaHbIX U OnacHbIX protection from the effects of harmful and hazardous production factors arising on Electric trains
npousBoACTBeHHbIX akTopos Mo NOCT 12.0.003-2015 nnu akBMBaneHTa MexayHapogHoro according to GOST 12.0.003-2015.
cTaHfapTa.

1-8.2 [ns obecneveHns anekTpuyeckon 6eaonacHoOcT paboTHMKOB 3NeKTponoesaa U naccaxupos 1-8.2 To ensure the electrical safety of train personnel and passengers, the design of an electric train
KOHCTPYKUMSA 3anekTponoesaa JosmkHa cooTBeTcTBoBaTh TpebosaHmnam MOCT 12.1.019-2017 vnn shall comply with the requirements of GOST 12.1.019-2017.
3KBMBarneHTa MexayHapoaHoro ctaHaapTa.
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1-8.3 Kamepsbl, Wkadbl, AWMKA, NaHenu nynbTa ynpaBneHus ¢ pacnosioXeHHbIM B HUX 1-8.3 Cameras, cabinets, boxes, control panel with electrical equipment located in them, under voltage
aneKkTpuyecknm obopyaoBaHNEM, HAXOAALLMMCS NOA HanpsixeHuem Bbiwe 42 B nepemeHHoro above 42 V AC and above 110 V DC, shall have warning signs and inscriptions, shall be
Toka 1 Bbiwe 110 B NOCTOSHHOrO TOKa, JOSTKHBI UMETh Npeay npexaatoLLme 3Haku U Hagnueu, equipped with blocking devices that exclude access to power equipment when the current
0OJSDKHBI ObITb 060PYA0BaHbI BIOKMPYOLLMMUN YCTPOWCTBaMM, KOTOPLIE UCKMIOYAKT AOCTYN K collector is raised, and also exclude the possibility of lifting the current collector with open doors
cunosoMy o6opyaoBaHUIO NPU NOAHATOM TOKOMPUEMHMKE, a Takke UCKMIYaloT BO3MOXHOCTb and covers of cameras, cabinets, drawers, control panel panels, not folded stairs for climbing to
noagbemMa TOKOMPUEMHUKa NPU OTKPbITbIX ABEPSIX U KpbILLKaxX kamep, WKadoB, SLIMKOB, NaHenemn the roof. The unavailability of live parts connected to electrical equipment capable of retaining
nyfibTa ynpaBreHus, He CIOXeHHbIX NMEeCTHUL, ANA NogbeMa Ha Kpbiwy. [lormkHa 6biTb electricity after disconnection shall be ensured.
obecrneyeHa HeJOCTYNMHOCTb TOKOBEAYLLUMX YacTew, NOAKIMIOYEHHbIX K 3NeKTpPoobopyAoBaHMIo,
CMOCOGHOMY yAepXMBaTb 3NEKTPOIHEPIUIO MOCTE OTKIOHYEHMSI.

1-8.4 MeTannuyeckue koprnyca u KoXyxu anekTpoobopyaoBaHus, a Takxke Bce orpaxaeHus (Bknovas |1-8.4 Metal bodies and housings of electrical equipment, as well as all fences (including pipes),
TPyObl), KOHCTPYKLUMM ANst KPENNEHNA TOKOBEAY LLMX YacTel 1 apyroe obopyaoBaHue, KOTopoe B structures for fixing current-carrying parts and other equipment that, in the event of a
Cly4Yae HeMCnNpaBHOCTU MOXET OKa3aTbCsl NoA HanpsikeHnem Bbiwe 42 B nepemeHHoro Toka u malfunction, may be energized above 42 VV AC and above 110 V DC, shall be grounded.
Bblle 110 B NOCTOSIHHOrO TOKa, AOMKHbI OblTb 3a3€MIIEHbI.
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2-1 TArOBbIE XAPAKTEPUCTUKA 2-1 TRACTION CHARACTERISTICS
Tabnuua 1 Table 1
Ne n.n. HanmeHoBaHus nokasarenen Srasenva o No. Indicators names Indicators values
nokasartenen
1 KaTteropus cepsuca (Pog cepsuca) Maccaxuvpcknit 1 Service category (Type of service) Passenger
1-T, Tnero . . 1-T, T and his silhoutte
2 [abaput (FOCT 9238-2013) ouepTatme 1-Ta 2 Dimention (GOST 9238-2013) 1-Ta
?:mngnwoe HAMPKEANE A KoHTaKTHON 25 Rated voltage on the contact network, kV 25
3 s
Haunbonbluee HanpsbkeHune, kB 29 3 Maximum voltage, kV 29
HaumeHbluee HanpsixxeHue, KB 19 Lowest voltage, kV 19
4 YacToTa, 'u. 50 4 Frequency, Hz 50
5 Pop Toka KoHTakTHOM ceTu O'quq)asHb"f" 5 Type of contact network current Slngle-ph'a e,
nepemMeHHbIN alternating
6 LLnpuHa koneun, Mm. 1520 6 Gauge, mm. 1520
7 KorcTpyKumoHHas CKOpOCTL, kM/4, He 120 -160 7 Design speed, km/h, not less. 120 - 160
MeHee.
MaccaxvpoBMecTUMOCTb aneKkTponoesaa Passenger capacity of main train (sum of
OCHOBHOW COCTaBHOCTU (CyMMa CUAAYMX U seating and standing seats) at the rate of
8 880 8 . 880
CTOAYMX MeCT) 13 pacyeTa 4 yenoseka Ha 4 persons per m2 of available space, at
M2 cBo6oaHoM nrowaan, He MeHee least
9 KonnyecTtBo cmasaymx mecT B 420 9 Total number of seating spaces in an 420
3neKkTponoesae BCero, He MeHee electric train, at least
10 Konuuectso mect Ans ursammanbix 1 10 Number of wheelchair spaces, at least 1
KOMSICOK, HE MeHee
11 ma"""'“"a“"”a" BbICOTa Hal ypoBHEM MOps, 1200 11 |Max height above sea level, m. 1200
BHewHWiA TemnepatypHbIn pexxum °C, npu N
12 OTHOCUTENBHOWM BNaXHOCTH -40 + 50 12 Exte.rnal tem.p.erature range °C, ata -40 + 50
o relative humidity of 90 %
90 %
Beicora ocn BTOCLIETIKM OT yPOBHA TOMOBKM The height of the auto-coupling axis from
penbca npu HOBbIX KONécax ) .
the level of the rail head with new wheels .
C nepexodHbIMM aBTOCLIENKamMu (aganTtep) u Ha aBTOCLENKE . . ) On the automatic
with transitional auto-couplings (adapter) .
13 He Hxe 980 MM npu CA-3 13 dnot | than 980 mm with the most coupling SA-3
MaKCMMarbHO U3HOLLEHHbIX KOMECHbIX 1040-1080 and notless than 960 m 1040-1080
MANAY A MAAEOR T P SELLLI worn-out wheel pairs with fully loaded
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHMA NEPETOBOPOB
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HAPAA U 11U INUL 1D1V | vy MSAnDIviv

naccaxvpamu, MM.

14 TAroBble anekTpoasuraTenu

BbicoTa OT ypOBHS1 rOfloBKM pernbca Ao paboyeii NoBepXHOCTH

nonosa
TOKONPUEMHWMKA, MM
15 npw OnyLWEeHHOM MOSIoXeHNUN 5122
TOKOMNPUEMHWKa,
npy paboyem NonoXeHUn TOKONpUEeMHMKA 5750-7022
16 MuHMManbHbIN pagnyc NPOXoaNMbIX 125
KpMBbIX, Npun ckopocTn 10 km/4ac, m
MHeBmaTuyeckoe,
17 Bug TopmoxkeHus JreKTpuyeckoe,
CTOSIHOYHOE

BbicoTa nona BaroHa gorkHa 6biTe
cornacoBaHa ¢ 3akasyukom. MNpu aTom

18 MNocTaBLmMK AormKkeH yyecTb Huskyto (FTOCT
9238-2013) BbICOTY NnaTtdopmbl
MHppacTpyKTypbl 3akasdnka.

Mnatdopma «Huskaa»

200 MM OT rofnoBKu
YPOBHS penbca

YcKopeHwve npy TporaHnm ¢ mecTa

19 (0-60 KM/4) AOMMKHO BbITb HE MEHee

0,7 m/c2

"MocTaBka anekTponoesaos (AMM),

3anacHbIx Yactel n 060pyaoBaHUs, HEO6XOAUMOTC

ON19 X TexXHMYeckoro obcnyxxmBaHus, obyyeHne nepcoHana
M UCTOYHUK 3aEMHOro puHaHCcMpoBaHus"

passengers, mm.

Must be designed to
operate under
temperature conditions
ranging from -40 +50 °C,
steering gradient
16°/00 and tight descents,
must be able to operate
at an altitude of 1200m
above sea level.

14 Traction motor

Height from the level of the rail head to the working surface of the
pantograph slide, mm:

15 at the lowered position of the current
5122
collector,
at the operating position of the current 5750-7022
collector
16 Minimum radius of passable curves, at a 125

speed of 10 km/h, m

17 Type of braking Pneumatic, electric,

parking
The type of passenger platform and the "Low"
18 height of the floor of the car shall be 200 mm from the rail
agreed with the Customer level head
19 Starting Acceleration (0-60 km/h)shall be 0.7 mis2

at least achieved

2-1.1 [Ins NOBbILLEHWA CLENNEHNS KOMEeC 3MekTpornoesaa ¢ pefibcamm Ha CROoXHbIX yyacTkax 2-1.1 To increase the adhesion of the wheels of the electric train to the rails on difficult sections of the
npoduns NyT, a Takke Npu Hayarne ABWKEHWUS 3NeKTPonoesaa, anekTponoess AosmkeH 6biTb track profile, as well as when taking off the electric train, the electric train shall be equipped with
obopyoBaH cMCTEMOM Nodayn necka. sanding system.

2-1.2 CucTema nogayum necka OormkHa: 2-1.2 The sanding system shall be:

- aBTOMaTU4eCcKM BKIYaTbCSA B Cryvae 06HapyKeHUsi CKOSbXeHUs/NpoBOKCOBKY; U - automatically activated in case of detection of slide/skid; and
- C MOMOLLbIO KHOMOK/BbIKMoYaTenen n/vnu neganen n3 kabuHbl BoguTens. - by means of buttons/switches and/or pedals from the driver's cab.

2-1.3 Mpouecc nogayun necka AOMKEH OCYLLECTBNATLCA B COOTBETCTBUM C HanpaBfeHUem ABwxeHus |2-1.3 Sanding process shall be performed according to the travel direction of the electric train.
anekTponoesaa. The method of sanding shall be described in detail in the bid and the requests of the Customer
MeTop nogaym necka AormkeH ObiTb NOAPOGHO onMcaH B TEXHUHYECKOM MPeanoXeHun, a shall be taken into consideration during design phases. Final design solution is subject to the
noxenaHust 3akasyvka OSKHbI ObITb YUTEHbl HA 3Tanax nNpoekTnposaHus. OKoHYaTensHoe Customer’s approval.

KOHCTPYKTOPCKOE peLleHUe NOANEXMUT yTBEepXAeHU0 3aKa3ynKkoMm.
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB
NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 103 82
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2-1.4 B pexume TexHuyeckoro obcnyxmBaHna cuctema nogadv necka JofmkHa aBToMaTuyeckn 2-14 In maintence mode the sanding system shall be automatically deactivated by the electric train
OTKNYaTbCA CUCTEMOIN KOHTPOMNS, AMArHOCTVKM 1 yNpaBreHns ABUXEHNEM aneKkTponoesaa TCMS (Train Control and Monitoring System)

(CKOY)

2-1.5 Koneca kaxgow Tenexku B KpaHWX TO4YKax MOTOPHOrO BaroHa 3yeKkTponoesaa A0SbkHbI ObiTb 2-15 The wheels of each bogie at the extremity of the motor car of the electric train shall be equipped
OCHaLLeHbl CUCTEMOW nofdaym necka. with sanding equipment.

KpbILLKK 3arpy304HbIX rOPIOBUH NECOYHOrO ByHKepa AOMKHbI ObiTh 3aluuLLeHbl OT BblinageHust n The covers of the filler necks of the loading pocket shall be secured against falling out and
obecneyvBaTb UX repMETUHHOCTb. ensure it tightness.

Conna ans BbinpbiCKa Nnecka A0kHbI OblThb 3aLUMLLEHbI OT NonadaHust cHera u nbaa. Cuctema Sand injecting-nozzles must be protected from snow and ice ingress. The sanding system must
nogayu necka gosrwkHa 6b1Tb 06opyaoBaHa oborpeBoM, Hegomnyckarwmm obpaszoBaHuin be equipped with a heating system to prevent pooling. The details of this system must be agreed
obbeamHeHun. [leTanbHoOe UCNONMHEHME AaHHOW CUCTEMbI OOIMKHO ObITh COMlacoBaHo C with the Customer during the project implementation phase

3aka34ymkoM Ha dase peanusaumm nNpoekTa

2-1.6 [nst o6ecneyeHns 6e3onacHOCT HEOBXOANMO NPeayCMOTPETb, YTOBL! He BblNo U3NULHE 2-1.6 For reasons of safety, it is necessary to ensure no excessive supply of sand under any
nogayun necka npw nodbix onepaunoHHbIX ycrnoBusax. Heobxoanm nerkuii 4OCTYN K NeCOYHOMY operating conditions. Easy access to the sand storage is required.
BYyHKepy.

2-2 OKCMNYATALIMOHHBLIE CBOVICTBA SMEKTPOMOE3IA 2-1.2 PERFORMANCE PROPERTIES OF ELECTRIC TRAIN

2-21 OnekTponoesn AormkeH ObiTb 060pyA0BaH 3aWMTON OT CKoNMbxeHus/to3a. MoapobHasn 2-2.1 The electric train shall be equipped with slip/skid protection. Details shall be submitted in the offer
MHdOpMaumsa JormkHa OblTe NpeacTaBneHa B NPeANoXeHNM U paccMoTpeHa ¢ 3aka3vumkoM Ha and review with the Customer during design phases.
3Tanax NPOeKTUPOBaHMWS.

2-2.2 B npouecce NpoekTMpoBaHUst 3NEKTPOMNOE3N0B A0SKHbI ObITb YUTEHbI CrieaytoLme 2-2.2 In the process of designing electric trains, the following operating modes shall be taken into
3KCNMyaTaunOHHbIE PEXUMbI: account:

- OBWXKEHWE B 3KUMMPOBAHHOM COCTOSIHWM; - movement in the equipped state;

- ABWKEHVE COEANHEHHbIX 3MEKTPOMNOe3aoB B 3KMMUPOBAHHOM COCTOSIHUM C BO3MOXHOCTbIO - movement of connected electric trains in equipped condition with the possibility of control from
ynpaBfeHusi U3 0QHON KabuHbl MaLIUHUCTA; one driver's cab;

- COCTOsIHME cUCTEM 1 0bopyaOBaHUSI ANEKTPONOe3aa, XapakTepmaylolweecs OTKITOHEHEM OT - condition of the systems and equipment of a electric train, characterized by a

COCTOSIHWS LUTATHOTO (DY HKLUMOHUPOBAHWS, BbI3BaHHOE OTKa3oM cucTeM 1 obopyaoBaHus unm deviation from the state of normal operation caused by the failure of systems and equipment or
HEeAoMyCTUMbIM BHELLHVM BO3AENCTBUEM; unacceptable external influence;

- ABWKEHME B aBapUMHOM COCTOSIHUM; - traffic in an emergency state;

- CMeHa KabuHbl yrpaBreHuss; - change of the control cab;

- OCTaHOBKa B paboyeM COCTOsIHUM — NocajKka-Bbicaka NacCaXnpoB, 3KUMUPOBKA; - stop in working condition - boarding-disembarking of passengers, equipment;

- ONUTENbHBIA OTCTON B paboyeM COCTOSIHWY; - long-term standstill in working condition;

- ONUTENbHBIN OTCTONM B HepaboyeM COCTOSHWK; - long-term standstill in non-working condition;

- OyKcMpoBKa BcnomoraTesnbHbIM JIOKOMOTUBOM. - towing by an auxiliary locomotive.

2-2.3 OnekTponoess AomkeH ObiTb 060pyaOBaH BCeMu HeobXxoaMMbIMK yCTPOMCTBaMU, MHBEHTapeM |2-2.3 The electric train must be equipped with all necessary devices, furniture and systems to ensure
1 cuctemamu anst obecneyveHns 6esonacHocTy paboT nNpu TpaHCNOPTUPOBKE, ByKCUMPOBKE 1 the safety of work during transportation, towing and maneuvering of the train or individual
NPOBEAEHNN MAHEBPOB C 3M1EKTPONOE3A0M UM OTAENbHLIMY BaroHamu. wagons.

2-24 KoHCcTpyKumsa anekTponoesaa AoibkHa npedycMaTpyBaTh BO3MOXHOCTb pacLenku BaroHos. Mpu (2-2.4 The design of the electric train shall provide the possibility of uncoupling the cars.
cxo[e KONeCHbIX nap ¢ penbcoB AoSrkHa ObiTb NpegyCcMoTpeHa BO3MOXHOCTb YaCTUYHOIO When the wheelsets come off the rails, it shall be possible to partially lift the cars with the help of
nogbemMa BaroHOB C MOMOLLbIO JOMKPATOB 3a OHY U3 Tenexexk. jacks by one of the bogies.

CnepnyeT npegycMoTpeTb [ABE TOYKM Nogbema Ha 6opTax Ky3oBa. OkoHYaTENbHbIA NPOEKT Two lifting points for carbody side should be foreseen. Final design is subject to the Customer
noanexvT yTeepxaeHuo 3akasynkom, kotopoe byaeT npegocTaBneHo Ha aTane approval to be provided during design phases.
NPOEKTUPOBaHWS.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK

M NPOBEAEHWA NEPETOBOPOB

NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 111382
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2-2.5 KoHCTpyKUma BaroHOB AorkHa npegycmatpuBaTth 3allMTy BHYTPEeHHero obopyaoBaHus ot 2-25 The design of the cars shall provide the protection of the internal equipment from atmospheric
aTMOCEPHbIX M KNMMaTUYECKUX BO3AEUCTBUIA HA BPEMS ANUTENIbHOIO OTCTOS. and climatic influences during a long standstill.

KoHcTpyKums y3noB 1 o60opyAoBaHNs He AOIDKHA AonycKaTb Npu oTpulaTenbHon TeMnepartype The design of components and equipment shall not allow condensation to form in plug
OKpY>XaloLLero Bo3fyxa obpasoBaHne KoHAeHcaTa B LUTEKEPHBIX COEAUHEHUSIX U TAroBbIX connections and traction motors at negative ambient temperature when electric train enters
AsuraTtensx Npu Bbesfae anekTpornoesaa B MOMELLEHNE C NONOXUTENBHOW TemnepaTtypom space with a positive air temperature.

BO3ayXxa.

2-2.6 HorkHa 6bITb NpedycMOTpeHa 3almTta kabenen TAroBbix 3neKTpoasuraTenei, peauHo- 2-2.6 Protection of cables of traction electric motors, rubber-chord hoses of pneumatic highways,
KOPAOBBIX LUMAHIOB MHEBMOMarncTpanen, 3aWmUTHbIX 9KPaHOB BEHTUNALMOHHBIX OTBEPCTUA U protective screens of ventilation openings and other car equipment from the possible impact of
npo4ero noaBaroHHOro 060pyAoBaHMsA OT BO3MOXHOIO BO3AENCTBUSA WebHs, rpaBus, B 3MMHee crushed stone, gravel, pieces of ice breaking off from the body and bogie in winter shall be
BPEMS OTKasbIBaloLLMXCS OT Ky30Ba 1 TENEXKN KyCKOB NbAa. provided.

[MocTaBLUMK AOMKEH NPOAEMOHCTPUPOBATL B XOA4€ BbIMOSIHEHUS NPOEKTA, YTO BCE ONacHOCTU The Supplier shall demonstrate during project execution that all the hazards have been identified
6bInv NAEHTMOULMPOBaHBI U HaanexawmMm o6pa3omM yMeHbLUEHbI C MOMOLLbI MPUHATBLIX and properly mitigated with the design solutions adopted.
NPOEKTHbIX PELLEHNA.

2-2.7 [Mpu NpoeKkTUpoBaHMM BaroHOB, MOMUMO HU3KOM TemMnepaTypbl, CrieayeT Takke yuYnTblBaTbh When designing cars, in addition to low temperature, the influence of the following factors shall be
BIMSIHWE CreyoWwmX hakTopos: considered:

- CKOMmeHne CHera 1 fnbaa B pasnuyHbIX YacTsaX 3MeKkTpornoesaa MOXeT 3aTpyAHUTb OBMKEHVEe - the accumulation of snow and ice in different parts of the electric train can obstruct the
KOMTMOHEHTOB MOABWXHOIO CocTaBa, NePEKpbITb CUCTEMbI BO3ayx03abopa, yBenMunTb BeC movement of components of the rolling stock, cover the air intake system to increase the weight
KOMTMOHEHTOB, YTO NpMBEAET k pasbanaHcMpoBKe BpaLlaloLLmMxcsa aeTanen n 1. n.; of the components that lead to unbalance of rotating parts, etc.;

- MPOHNKHOBEHME MEeJIKOro NopOoLLKOOBPa3HOro CHera MOXeET Bbl3BaTb NOBPEXAEHUS Camo No - the penetration of small powdery snow can cause damage in itself, but also due to the formation
cebe, a Takke B pesdynbTaTe 06pasoBaHus BOAbI, NbAa Unn napa; of ice, water, or steam;

- KOHOEeHcaums Bodbl MOXET HAHOCUTb Bpea cama no cebe, nnbo npu 3amep3aHnn KOHAeHcaTa; - condensation of water can cause harm by itself, or when the condensate freezes;

- NPOHVKHOBEHWE BOAbl B OTCEKM 060PYA0BaHUS 1 B APYTrMe KOMMOHEHTbI, pacnosioXeHHbIe Noa - penetration of water into the equipment compartments and into other components located under
BaroHamu, Korga BaroHbl MPOXOAsT MOWMKY B MOMbIBOYHOM OTCEKe, NMnbo Npu TasiHum CHera unm the cars when the cars are being washed in a washing machinery, or when snow or ice

nbJa, CKOMUBLLUXCA BOKPYT Kopryca 3reMeHTa o6opyaoBaHus. accumulated around the body of the equipment element melts.

[MocTaBLMK AOMKEH NPOAEMOHCTPUPOBATL B XOA4€ BbIMOSIHEHUSI NPOEKTA, YTO BCE ONAcHOCTU The Supplier shall demonstrate during project execution that all the hazards have been identified
ObInv naeHTMULMPOBaHbI U Haanexalwm obpa3omM yMeHbLUEHbI C NOMOLLbIO MPUHATBLIX and properly mitigated with the design solutions adopted.

MPOEKTHbIX PELLEHN.

2-3 ABAPUWHBIN PEXXM 2-1.3 EMERGENCY MODE

2-31 OnekTponoesa JomkeH 6e3 NoBpexaeHNn TAroBoro 0bopyAoBaHNs TporaTbCcst C MecTa npu 2-31 Electric train without faults on the traction equipment shall be able to start moving from zero
MOJSHOV OCTaHOBKE M NPOJOITKaTh ABWXEHWE C NMOMHOM 3arpy>KeHHOCTbIO C ool TOYKM C speed and continue moving with passengers fully loaded from any point with uphill of 16 %o with a
noabEMOM Ha pykoBoasieM nogbéme 16 %o NpoTsEeHHOCTbIO bonee 7 kM, 6e3 BO3HMKHOBEHUS length of more than 7 km, without causing damage to a electric train.
yuepboB B aIEKTpONnoesae.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB
NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 121382
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2-3.2 B cnyyae noTepu 0CHOBHOIo NUTaHWs JosmkHa ObiTe obecneyveHa BO3MOXHOCTb noaaepxanusa B (2-3.2 In case main power is lost, it shall be possible to maintain in working condition (from the battery)
paboyem cocTosHUM (OT akKymynsaTopa) cpeacTs 6e3onacHOCTH xu3HeobecneveHus the safety equipment of the passengers life support and train personnel:
naccaxvpoB 1 paboTHVKOB aneKkTponoeszaa: - train protection system,
- CUcTeMa 3almThbl AneKkTponoesaa, - propulsion and brake control,
- ynpaBrieHne ABUXKEeHMEM 1 TOPMO3aMu, - emergency and exterior lighting,
- aBapumnHoe 1 Hapy>XHoe ocBeLLeHue, - horn,
- TYAOK, - parking signals,
- CTOSIHOYHbIE CUrHanbl, - doors (including Passenger Entry Area) and interior doors (for at least 10 cycles),
- OBepu (BKNoYas 30Hy BXoJda NaccaxupoB) U BHyTpeHHue asepu (He meHee 10 umknos), - train radio,
- noe3gHas paavocBsa3b, - toilets (for at least 10 cycles),
- TyaneTbl (He MeHee 10 LMKIIOB), - emergency ventilation of passenger cabins,
- aBapuiHasi BEHTUNALMS NacCaXupCKmx KabuH, - communication systems including Public Address, Emergency Alarm, Voice communication
- CUCTEMbI CBSI3M, BKMNOYas 06LWEeCTBEHHOE OMNOBELLEHNE, aBAPUHY O CUTHaNM3aumio, between Passengers, Train Captain, Train Crew and the Wayside
ronocoBy0 CBA3b MeXay naccaxvpamu, MalMHUCTOM 3NeKTponoesaa, SNeKTPonoe3Howm for at least one hour. When voltage is restored in the contact network, it must be possible to
6puragoi u nyTeBbIM 06XOA4YMKOM B TEHEHME He MeHee OJHOro Yaca. [locne BocCTaHOBMNEHUS start the electric train and continue driving without the help of an auxiliary locomotive. A mean to
HanpsiXeHWs B KOHTaKTHOWM CEeTW J0MKHa ObITb BO3MOXHOCTbL 3arycka anekTponoesaa u manually raise the pantograph shall be provided.
NpoAoMKeHUs ABWKeHWe 6e3 NoMOLLM BCNOMOraTernbHOro flokomotumaa. [JormkHo 6biTb
npeayCcMoTPeHO CpeacTBO AN PyYHOro nogbema naHtorpada.

2-3.3 B cnyyae BO3HMKHOBEHUS1 HEUCNPABHOCTU 3MEKTPONOE3 ] AoMKEH BbITb CNOcobeH, Hackonbko  |2-3.3 In case of failure the electric train shall be able as much as possible to configure automatically in
3TO BO3MOXHO, aBTOMAaTU4ECKN NePexoanTb B PEXUM OrpaHUYeHHON dyHKLUMoHansHocTn. B degraded mode. In case of manual intervantion for the configuration in degraded mode,
crnyyae py4Horo BMeLLaTenbcTBa Af1g HAaCTPOEK pexuMa orpaHN4eHHON (OKHKLMOHANbHOCTH, indications on how to configure the degraded mode shall beprovided to the driver on the HMI and
yKasaHusi 0 TOM, Kak HaCTPOUTb PEXUM OrpaHNYEHHOW PyHKLIMOHANBbHOCTU, AOMKHbI ObITh all the needed operation must be performed in the cab.
npegocTaeneHbl MalwmnHUCTY Ha ocHoBe UMW (YenoBeko-MallmHHBIN MHTEepdENC), a Bce
HeobXxoanMble onepauuy JOMKHbI BbIMOMHATLCSA B KabuHe.

2-4 BYKCUPOBKA 3JIEKTPOMNOE3OA 2-4 ELECTRIC TRAIN TOWING

2-4.1 OnekTponoesay npu 06eCTO4EHHOM COCTOSIHUM AoITkHaA OblTb 06ecneyeHa BO3MOXHOCTb 2-4.1 When the electric train is de-energized, it shall provide transportation over a distance of 600 km
TPaHCNOPTUPOBKU Ha AucTaHumio 600 km 6e3 ywepba ans obopyaosaHus noboro without damage to the equipment of any electric train. After such towing, it should be possible to
anekTponoesaa. Mocne Takoi 6yKCUPOBKM AOMKHA ObITb BO3MOXHA NoAa4a 3MeKTPOSHEPTUN Ha supply electricity to the electric train without any maintenance or special inspection.
anekTponoes 6e3 kakoro-nmbo 06CnyX1BaHNUA MM CneumnansHOM NPOBEPKM

2-5 KOHCTPYKLIMA KY3OBA 2-5 CARBODY STRUCTURE

2-5.1 MPOYHOCTb N BESOIMACHOCTb 2-51 SERVICEABILITY AND SAFETY

2-5.1.1 Ky3oBa BaroHOB J0KHbI ObITb LiENbHOHECY LLEN KOHCTPYKLUMEN, YCTOMYMBOW K KOPPO3uK, umeTb |2-5.1.1 The car bodies shall be of solid-bearing construction, resistant to corrosion, have a service life
cpok cnyx06bl He meHee 30 neT 1 obecneynBaTb BbINONHEHWE TPeBOBaHWN, OeCTBY HOLLMX of at least 30 years and ensure compliance with the requirements of applicable standards, rules
CTaHOapToB, NPaBWI, HOPM U cepTudmKaLmm. and certification.
MocTaBLMK JOMKEH NPOAEMOHCTPUPOBATL Ha 3Tanax NPOEKTUPOBAHMS, YTO ObIIN YUTEHbI The Supplier shall demonstrate during design phases that the specific operational and
cneumduyeckme aKCnyaTaumMoHHbIE Y SKOMOrMYeckue ycrnosust Yabekuctana. MoctaBLmk enviromental conditions of Uzbekistan have been considered. It is responsability of the Supplier
HeceT OTBETCTBEHHOCTb 3a onpeaeneHne COOTBETCTBYIOLLMX IKCMNIyaTaLMOHHbIX U to identify the appropriate operational and enviromental requirements and incorporate them into
9KOMOrM4eckmx TpeboBaHU U BKITOYEHNE UX B MPOEKT. the design.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK

M NPOBEAEHWA NEPETOBOPOB

NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 131382
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2-5.1.2 [VHaMnKo-NPOYHOCTHbIE MOKa3aTenu BaroHOB afiekTponoesaa, rabapuTHble o4epTaHus, 2-51.2 Dynamic strength indicators of electric train cars, dimensional outlines, indicators of impact on
nokasaTenu Bo34encTBNSA Ha NyTW AOMMKHbI ObITb 06ecneyveHbl ¢ y4eToOM MakcMmarnsHON the track shall be provided considering the maximum load of the car by passengers, determined
3arpy3ku BaroHa naccaxvpamu, onpeaenseMon ncxoas n3 MakcmmarnsHOW BMECTUMOCTU U based on the maximum capacity and estimated passenger weight equal to 70 kg. The free space
pacyeTHoW macchl naccaxupa, pasHoi 70 kr. CBo6oaHas nrowaab Ans CTOALWMX NacCcaxnpos, for standing passengers required to calculate the maximum capacity is determined taking into
Heobxoavmas anst pacveTa MakcMmarnbHOW BMECTUMOCTHW, ONpeaensieTcs ¢ y4eToM nnowagen account the areas for wheelchair seating and the areas under the lifting seats.

AN pa3MeLleHust UHBanMaHbIX KOsSICOK U nowiaaei nof NoAHUMAaLWMMKUCS CUOEHUSIMU.

2-5.1.3 [MpoekTnpoBaHne KOHCTPYKLMIA Ky30Ba, TENEXeEK, Y3rOB KPenneHnsi BHYy TPUBaroHHOTO U 2-51.3 The design of carbody structures, bogies, attachment points for intra-car and sub-car
noABaroHHOro 06opyAoBaHMsl, KPENeXHbIX 3N1EMEHTOB AOIMKHO OCHOBBIBATLCS Ha pacyeTax C equipment, fasteners shall be based on calculations considering the requirements for indicators:
y4yeTom TpeboBaHuWi No nokasaTensam: - serviceability and dynamics;

- MPOYHOCTU U AMHAMUKM, - hangings;

- pa3Beckuy; - dimensional outline;

- rabapuTHOro oyepTaHus; - impacts on a track.

- BO3AENCTBUA Ha NyTb. The requirements of the relevant certifications shall be taken into account when developing the
Mpwn pa3paboTke KOHCTPYKLWIA Ky30BOB, TEMEXEK M APYroro MexaHn4yeckoro obopyoBaHust structures of carbodies, bogies and other mechanical equipment.

OOJSDKHBI YYUTBIBATLCS TPEGOBaHWS COOTBETCTBYHOLLMX CepTUdUKaLmnA. according to GOST 30631-99, GOST 53076-2008, EN 12663 or equivalent international
DorkHbl cootBeTcTBoBaTh FTOCT 30631-99, TOCT 53076-2008, EN 12663 nnu akBuBaneHTa standard. Railway applications - Structural requirements of railway vehicle bodies shall be
MexayHapoaHoro craHgapTa. KOHCTPYKTUBHbIE TpebGoBaHWS K Ky30BaM >Kene3HOA0POXKHbIX considered as reference standards. In the specific case of some specific requirements indicated
TPaHCMOPTHbIX CPEeACTB AOMKHbI pacCMaTpUBaTbCA Kak 3TarnioHHble cTaHaapTbl. B KOHKpeTHOM in this specification, priority is given to the specification.

cryyae HeKoTopbIX crneumdunyeckmx TpeboBaHuiA, ykasaHHbIX B AaHHON cneumduKaumm,

npuopuTeT OTAAETCS AaHHOW creumndukaumu.

2-5.2 HOPMATUBHAA HAIPY3KA (CTPYKTYPA KY30OBA) 2-5.2 STANDARD LOAD (CARBODY STRUCTURE)

2-5.2.1 Ky30B gomkeH BblaepxvBaTb 6€3 NocTosAHHOM AedopMaummn NpoAosibHOE yCunne He meHee 2-5.2.1 The carbody shall stand, without constant deformation, a longitudinal force of at least 1500 kN,
1500 kH, B coeanHeHunsx. Ky3oB Takke AOMmKeH NPOTUBOCTOATL BCEM CUMaM PacTsKeHUs in connections. The carbody shall also stand all tensile forces applicable to traction work.
NPUMEHNMBIM K TAroBon paboTe.

2-52.2 HopmaTtmeHas cuna coypaperus coctasnset 2000 kH. HopmaTtusHyto cuny coyaapeHuns 2-52.2 The normative mutual collision force is 2000 kN. The normative mutual collision force is
yBenuyusatoT Ha 500 kKH Ansi ronoBHbIX KOHCOMbHbLIX YacTeln Ky30Ba rofloBHOrO BaroHa B crnyyvae increased by 500 kN for the head cantilever parts of the carbody of the head car in the case of
MCMNONb30BaHUS NPy NOCTPOWKE Ky30Ba HEKOPPO3MOHHOCTOMKUX cTanei. Mo KOHCONbLHOWM non-corrosion resistant steels used in the construction of the body. The cantilever part of the
4acTblo Ky30Ba NOHMMAETCSH KOHLEBas YacTb Ky30Ba, BKOYAIOLLAsA BCE 3M1EMEHTbI ONMpaHns carbody is understood as the end part of the body, which includes all the elements of the support
Ky30Ba Ha Tenexky. KOHCTpyKUMsi Ky30Ba [OMKHa BblAepxuBaTth 6e3 gechopmaumm of carbody on the bogie. The body structure shall stand, without deformation, extreme loads that
3KCTpeMarnbHble Harpy3ku, KOTOpble MOryT BO3HUKHY Tb B TEHYEHWE BCEr0 CPoKa CIlyXObl may occur during the entire service life of the electric train.
anekTponoesaa.

2-52.3 [onoBHble BaroHa anekTponoesaa AoikHbl ObiTb 060pyA0BaHbI aBapUMHON KpaLl-cucTemoi ans |2-5.2.3 The head cars of the electric train shall be equipped with an emergency crash system to protect
3aLMThl JIOKOMOTUBHOW Bpuragbl 1 NaccaXxvpoB BO BPEMS CTONKHOBEHMWI COrMacHo cTaHdapTa the locomotive crew and passengers during collisions according to the EN 15227 standard
EN 15227 «>Kene3HoOopoxHbI TpaHcnopT. TpeboBaHus K yaapHbIM Harpy3kam Ky30BOB "Railway transport. Requirements for buffing loading of carbodies" or GOST 32410-2013 "Crash-
BaroHoB» nrm FOCT 32410-2013 «KpaLu-cuctembl aBapuiiHble Xene3HoA0POXHOIo NoABWKHOMO emergency systems of railway rolling stock for passenger transportation.
cocTaBa [iJ1 NacCaX1PCKNUX NepeBo30oK.

2-5.3 YCTANIOCTHAA HAIPY3KA 2-5.3 FATIGUE LOAD
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2-5.3.1 Ky30B 1 HecyLime aneMeHTbl Tenexek AOKHbl BbliaepnBaTb 6e3 yCTanocTHbIX noBpexaeHun  (2-5.3.1 Carbody and load-bearing elements of the bogies shall stand the dynamic loads that occur
OMHaMUYeCcKne Harpy3ku, BO3HUKaloLwme Npu ABmxeHun anektponoesaa. KoadbduumeHTsl during the movement of the electric train without fatigue damage. The coefficients of the fatigue
3anaca COonpoTVBIEHNS yCTanoCcT KOHCTPYKLMIN BaroHa, 3a UCKIOYEeHWeM KOnecHbIX nap, resistance reserve of the carriage structures, with the exception of wheel pairs, traction drive
BarioB TAroBOro NpuBoaa, 3y6b4aTbix Komec, JIMCTOBbLIX PECCOP M NPYXMH PECCOPHOro shafts, gears, leaf springs and spring suspension springs, must be at least:
noaseLlunBaHns, AOMKHbI ObITb HE MeHee: - 2.0 - for steel structures;
- 2,0 - Ans cTanbHbIX KOHCTPYKLWIA; - 2,2 - for aluminum alloy structures according to GOST R 55434-2013
- 2,2 - Ansi KOHCTPYKUMIA 13 antoMuHreBoro cnnasa cornacHo FOCT P 55434-2013
MpoaonbHble cunbi B 6ydepax u/unm soHe cuennenma Longitudinal forces in buffers and/or coupling area
Tabauua 2 — Ckumatolee ycunue 8 6ydepax u/uam cuenHom yc Cuna B KUNOHbIOTOHAX Table 2 — Compressive force at buffers and/or coupler attachment Forcein kilonewtons
JlokomoTuBbl |[accaxKMpPCKUA NOABUMKHOW COCTaB [py30Bble BaroHbl Locomotiy Passenger rolling stock Freight wagons
Katerop | Katerop | Katerop | Katerop | Katerop | Katerop
Kateropua na na na na na vAa Kateropua Category | Category | Category | Category | Category | Category | Category | Category
L P-1 P-11 P-111 P-1V P-v F-1 F-11 L P-l P-ll P-1lI P-IV P-V F-l E-l
2000 2000 1500 800 400 200 2000* 1200* 2000 2000 1500 800 400 200 2000* 1200*
*- CRUMaloLLLEe YCUAKe, NPUNOKEHHOE K yNopy TAroBo nepegaumn "¢, ecam *-Compressive force applied to the draw gear stops "c’, if this draw gear stop is used (see
UCNONb3YyeTca 3TOT ynop TArosow nepegaum (cm. EN 12663-2). EN 12663-2).
2-53.2 OnekTponoess AOMKEH BblAEPXKMBATb BCE Harpy3ku, KOTopble OH ByAeT UCMbITbIBaTb B TeYeHne |2-5.3.2 The electric train shall withstand all loadings it will experience during its design life including:
pacyeTHOro cpoka crny»x6bl, BKMoYas: - External pressure variations due to the passage through tunnels on Network (tunnel cross
- VIaMeHeHus1 BHeLLHero JaBneHust B pesynbTate NPOXOoXaeHns Yepes TYHHeNM Ha ceTu (aeTtanm section will be detailed as part of the ICD -Interface Control Document which will be shared in
nonepeYvHoro cevyeHns TyHHenen ykasaxbl B ICD - [JokyMeHTe KOHTpons uHtepdeiica); Tender Phase and/or Project Phase);
- Harpy3ku BHeLLHero faBneHnst npu NPOXoXaeHnn Apyroro noesaa Kak no oTkpbITOM CeTH, Tak u - External pressure loads due to passing another electric train both in open network and in
B TYHHene; tunnel,
- VIaMeHeHne nonesHomn Harpy3ku; - Variation of payloads;
- MyTeBble Harpy3ku, KoTopble By ayT BO3HWUKATL NpY OBMXEHWUN NO CeTu; - Track inputs that will be experienced traversing the network;
- CUMbl TAMN Y TOPMOXEHWS, BKIOYas CUMbl, BO3HMKAIOLLME B HOPMarbHbIX YCMOBUSAX - Traction and braking forces, including forces experienced in normal operating conditions and
aKCnnyaTaumm 1 BO Bpems 3Bakyauuv gpyrum noesgom Mnv fTIoKOMOTUBOM; U during rescue by another electric train or by locomotive; and
- Cunbl, BO3HMKalOLWME Npu cLuenke. - Forces encountered during coupling.
MocTaBLUMK OOMKEH B3siTb Ha cebsl OTBETCTBEHHOCTL 3a onpeaerieHne Bcex nHrepdencos, The Supplier shall take the responsibility to identify all the interfaces that may impact the
KOTOpPblE MOTYT NMOBMUATL Ha Ky30B, U CMPOEKTUPOBAaTb €ro COOTBETCTBYOLLMM 06pa3oMm. carbody and design it accordingly.
2-54 KOHCTPYKLINA KABMHbI MALLMHUCTA 2-54 CONSTRUCTION OF THE DRIVER'S CAB
2-5.41 KoHCTpyKums kKabuHbl fomkHa ObiTe B cootBeTcTBUM ¢ UIC 651-2002 nim FTOCT 30631-99. 2-541 The cab design shall be in accordance with UIC 651-2002 or GOST 30631-99. The front part of
MepenHsia YacTb kabuHbl NOA KAaBUHOW HUXE YPOBHS OKOH AOIDKHA UMETH YCUMMBAIOLLMIA NOSIC the cab under the cab below the level of the windows should have a reinforcing belt to protect the
Ons 3aLLMThl TOKOMOTUBHOWM Gpurasibl OT BO3MOXHbLIX CTONKHOBEHWI C APYTMMUW BaroHaMu unu locomotive crew from possible collisions with other cars or objects.
obbekTamu.
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TEXHUYECKAA CNELNOUKALNA

2-54.2 KoHuenuus Y (YenoBeyeckuit hakTop) AOrmMKHA NPOAEMOHCTPUPOBaTh BO3MOXHOCTb 2-54.2 HF (Human Factor) concept must demonstrate the possibility to proper access the cab control
Haanexallero AoCTyna K ynpasreHuio KabHOM CO CTOPOHbI MalunHucTa. Bo Bpems from the driver. During the execution of Phase 2 System Definition and Operational Concept and
BbINosnHeHus ®asbl 2 "OnpegeneHne cucTemMbl U 3KCMITyaTaLMOHHON KOHLUeNumn'" 1 nog, CBo under its responsability, the Supplier shall collect the HF requirements from the diffent
OTBETCTBEHHOCTb [ocTaBLMK JoImKeH cobpaTh TpeboBaHus k Y oT pasnnyHbIxX stakeholders (internal and external).
3anHTEpPEeCOBaHHbIX CTOPOH (BHYTPEHHWUX U BHELLHUX). During the design review foreseen for Phase 2, the Supplier shall demonstrate that all the HF
Bo Bpems paccMOTpeHus npoekTa, npegycMoTpeHHoro ana ®asbl 2, MNocTaBLUMK JODKEH requirements have been included in the requirements register and shall present a HF concept
NpPOAEMOHCTPUPOBaATh, YTO BCe TpeboBaHus YD Obinm BKIOYEHBI B peecTp TpeboBaHuii, 1 which satisfy the identified requirements.
npeacTaBuUTb KoHUeNuuio Y, koTopasi yaoBNETBOPAET MOEHTUMDNLMPOBAHHLIM TPEGOBAHMSIM. Cab should be design considering that three persons (Driver, Assistant Driver, Instructor Driver)
KabuHa pgormkHa ObiTb CPOEKTUPOBaHa C y4eTOM TOro, YTO B HEW OAHOBPEMEHHO MOryT may be present at the same time in the cab.

HaxoaWUTbCs TpK YenoBeka (MaLUMHUCT, MOMOLLHUK MaLlUMHUCTa, MaLLMHUCT-UHCTPYKTOP).

2-55 YCTAHOBKA OB0OPYOOBAHUA 2-5.5 INSTALLATION OF EQUIPMENT

2-55.1 Bce obopynoBaHve, nogbeM KOTOPOro HEBO3MOXEH BPYUHYH0, AOIHKHO GblTb 060pya0BaHO 2-55.1 All equipment that cannot be lifted manually shall be equipped with lifting grasp points, loaders or
TOYKaMU Ansi 3axBaTta NoAbEMHbIMU MeXaHU3MaMu, Norpy3ymkaMu U apyrummn cpeactsamu. other means.

Touykm 3axBaTa AOMKHbI COOTBETCTBOBATL MeXayHapoAHbIM npaBunaM. MecTa pacnonoxeHus Grasp points shall comply with international regulations. The locations of the grasp points shall
TOYeK 3axBara JOMKHbI ObITb YCTAHOBMEHbI TakMM 06pa3om, 4Tobbl Npu Nogbeme be installed in such a way that the equipment remains at a horizontal level when lifting.
obopygoBaHve 0CcTaBanioCb Ha FOPU3OHTaNbHOM YPOBHE.

2-55.2 Bce obopyaoBaHue nog pamor, KOTopoe NoTeHUManbHO MOXET ynacTb Ha NyTu B cnyvae 2-55.2 All equipment under the frame, which can potentially fall on the tracks in case of breakage of
NONIOMKW KPENJEHN U Bbl3BaTb CXOM C PENbCOB, A0/HKHO MMETb CTPAXOBOYHbLIE KPENEHMS. fasteners and cause derailment, shall have safety fasteners.

2-5.5.3 He ponyckaeTcs pasmeLleHre akkyMynsaTopHbIX 6aTapen nog kabvHom MalunHucTa. 2-55.3 It is not allowed to place batteries under the driver's cab.

2-5.5.4 FOCT 14254-2015, IEC 60529:2013, EN 60529 CrTenenu 3alumThl, obecrnevynBaemble 2-55.4 GOST 14254-2015, IEC 60529:2013, EN60529 Degrees of protection provided by enclosures
kopnycamu (kog IP), AOMmKHbI NCNONb30BaTbCS B KAYECTBE 3TANIOHHbLIX CTaHAAPTOB (IP Code) shall be used as reference design standards unless differently specified in this
NPOEKTUPOBAHUS, ECIIN MHOE HE YKa3aHO B HACTOSILLEM [JOKYMEHTE. document.

2-5.6 YACTOTA COBCTBEHHbLIX KONIEBAHW/ KY30BA 2-5.6 FREQUENCY OF FREE OSCILLATIONS OF THE CARBODY

2-5.6.1 YacToTa cobCTBEHHBIX KonebaHuii Ky30Ba, NMOSIHOCTbIO YCTAHOBIEHHOTO U 060pYAOBAHHOIO, 2-5.6.1 The natural vibration frequency of the carbody, fully installed and equipped, shall be sufficiently
[orkHa BbITb 4OCTATOMHO pa3obLueHa OT YacToTbl kKonebaHuin noaBecky Ans Toro, YTobbl disconnected from the frequency of suspension vibrations in order to avoid undesirable
n3bexatb HexenaTenbHbIX NOCNeACTBUIA NPK OO0 CKOPOCTH, Harpy3Kke U yCrnoBusax consequences at any speed, load and suspension conditions. In addition, the suspension shall
BO3JENCTBMSA Ha noaBecky. B fononHeHve nogBecka He AOIMKHA Tak BNUATL Ha Ky30B, YTOObI not affect the body in such a way that it negatively affects the required driving characteristics.
37O OTpULATESIbHO OTPAa3nIoCh Ha TpebyeMmblX XOOOBbIX KayecTBax.

2-5.6.2 MepBas cobcTBEHHasA YacToTa M3rMbHbIX konebaHuin Ky3oBa B BEPTUKaNbHOW NIIOCKOCTN Npn 2-5.6.2 The first natural frequency of bending vibrations of the carbody in the vertical plane at maximum
MaKc/MarnbHOW 3arpy3ke BaroHa gormkHa 6biTb He meHee 8 'L, load of the car must be at least 8 Hz.

2-5.6.3 CucTtema BMBpoaemMndrpoBaHns He JOIMKHA PE30HMPOBaTL ¢ konebGaHnaMu Ky3oBa kabuHbl 2-5.6.3 The vibration damping system shall not resonate with the vibrations of the carbody control cab.
ynpaBneHus.

2-5.7 YACTOTA COBCTBEHHbLIX KONEBAHWIN YCTAHOBJIEHHOIO OE0PYOBAHUSA 2-5.7 FREQUENCY OF FREE OSCILLATIONS OF THE INSTALLED EQUIPMENT

2-5.71 CobcTBeHHast yacToTa konebaHuii KoMnoHeHToB 06opyAoBaHMs (B NMOObIX 3KCNMyaTauMoHHbIX  |2-5.7.1 Free oscillation frequency of the equipment components (under any operating conditions) shall
YCNOBWSX) AOMKHA BbITb 4OCTATOYHO pa3obLueHa ¢ BUbpaLuuen Ky3oBa 1 NOABECKU C LIEMNbHO be sufficiently disconnected from the vibration of the carbody and suspension in order to avoid
n3bexaHve HexenaTernbHbIX NOCNeACTBUIA, U HE NPEeBbILIAaTh MIMMUTOB LWyMa 1 BUbpauum. undesirable consequences, and not exceed the limits of noise and vibration.

2-5.8 NMOOBbEM KY30BA 2-5.8 LIFT OF CARBODY
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2-5.8.1 Ha BaroHax anektponoesaa JomkHbl ObiTb NpegyCcMOoTpeHbl MecTa Ans nogbema Ky3osa 2-5.8.1 Places for lifting the carbody with four jacks during repair work shall be provided at the electric
YeTblpbMsi JOMKpaTamMu Npu NPOBEAEHUM PEMOHTHbIX paboT. Takke AOMmMKHbI OblTb train cars. The places for strapping carbodies for lifting wagons with a crane, as well as places
npegycmMoTpeHbl MecTa CTPOMNOBKM Ky30BOB /151 NObeMa BaroHOB KpaHOM, a Takxe MecTa for installing jacks and other restorative means for liting wagons with boiges without damaging
yCTaHOBKM JOMKPAaTOB U APYTrMX BOCCTAHOBUTENbHbIX CPEeACTB AN nogbeMa BaroHoB C them when derailing shall pe projected.
Tenexxkamu 6e3 x NoBpexaeHUsi Npu cxoge C pesbCe.

2-6 YCINOBUA SKCITYATALIMN 2-6 OPERATING CONDITIONS

2-6.1 BHELUHWNE ®AKTOPbI 2-6.1 EXTERNAL FACTORS

2-6.1.1 OnekTponoesn AormkeH ObITb NpucnocobneH ana akcnnyatauuy 6e3 Bpeaa o6opyaoBaHuio B 2-6.1.1 The electric train shall be adapted for operation without harm to the equipment in any
NoObIX YCNOBUSIX OKPYXatoLLen cpefpl, KoTopble MoryT ObiTb B Y36ekuctaHe. [JaHHble ycrnoBus environmental conditions that may exist in Uzbekistan. These conditions include: dust, rocks,
BKIOYaIOT: Mblfb, KAMHW, NeTAWMIN cBOBOAHBIM BannacT, Necok, TyMaH, AoXAb, CHer, nes, flying free ballast, sand, fog, rain, snow, ice, storm wind, dust from brake pads, rail grease and
LITOPMOBOW BETEP, MNblflb OT TOPMO3HbIX KOSOAOK, PENMbCOBYI0 CMa3Ky M MUHeparnbHble macna, mineral oils found on railways. The carbody structure shall exclude the ingress of dirt through
BCTpeYvalLLmecs Ha xenesHbix goporax. KoHCTpyKums Ky3oBa 4OrkHa UCKNoYaTh nonagaHve ventilation openings, door seals, roof hatches and others.
BHYTPb rpsi3n Yepes3 BEHTUMSILMOHHbIE OTBEPCTHS], YNIOTHEHUSI ABEPEN, KPbILLEBbIE NHOKU U
apyrue.

2-6.1.2 BHeLHWIiA TemnepaTypHbI pexum anst anekTponoesaa konebnercs ot — 40 °C go + 50 °C. 2-6.1.2 The external temperature regime for an electric train ranges from -40 °C to + 50 °C. The main
OcHoBHOe 06opyaoBaHWe AOMKHO NPoAoSTkaTh OYHKLUMOHUMPOBATL C TeMnepaTypamm equipment shall continue to function with the surface temperatures of the electric train
NOBEPXHOCTM 3MEKTponoesaa 3Ha4YnTENbHO BhILLE, YeM TeMnepaTypa OKpyKatLleln cpedbl, C significantly higher than the ambient temperature, taking into account the heating of the carbody
Y4Y€TOM HarpeBa NOBEPXHOCTW Ky30Ba OT COSHLA. surface from the sun.

2-6.2 MOWKA SNEKTPOMOE3IA 2-6.2 ELECTRIC TRAIN WASHING

2-6.2.1 OnekTponoe3n AoMKEH UMETL BO3MOXHOCTb ABUraTbCs Yepe3 MOEYHbIE Liexa caMoCcToATeNbHO |2-6.2.1 The electric train shall be able to move through the washing shops independently or towed
unm BykcupoBatbes 6e3 npuumHeHus ywepba obopyaosaHuto. Boga He gomkHa nonagatb without causing damage to the equipment. Water should not get inside or onto the equipment. For
BOBHYTPb 1nu Ha obopyaosaHue. C 3Tou Lenbio ABepu, BEHTUNALUMOHHbIE OTBEPCTUS U OKHa this purpose, doors, vents and windows shall be closed.
[OJDKHBI 3aKpbIBaThCS.

2-6.2.2 B MoeyHbIX Liexax yCTaHOBMEHbl ABYXCTOPOHHNE BEPTUKanbHbIe WEeTKU, UCNOMb3yoLmne 2-6.2.2 The washing shops have two side vertical brushes using pressurized water sprinklers.
pa3bpbl3rvBaTeny BoAbl No4 AaBNEHUEM.

2-6.2.3 B cnyyaun posnuBax vaKocTew Ha Non canoHa BaroHoB, AOMKHbI ObITb NpeayCMOTPEHbI 2-6.2.3 In cases of spills of liquids on the floor of the passenger compartment of cars, special collectors
cneumanbHble KONMeKTopsbl, Ans npedoTBpaLleHns NpoTekaHn X1MOKoCTen Ha NoaKy 30BHOe shall be provided to prevent the leakage of liquids on the undercarriage electrical equipment of
3/1eKTpoo6opyJOBaHNE BaroHOB. cars.

2-6.2.4 [MocTaBLMK OOMKEH onpeaenvTb BCe BMAbl MOVKW Anst 35iekTponoesaa. ATo AOMKHO BKMoyaTh  [2-6.2.4 The Supplier shall define all cleaning for the electric train. This shall include tools, materials and
MHCTPYMEHTbI, MaTepuansl 1 npoueccbl. OgHako ABe 6oKOBble BepTuKarnbHble LETKN C processes. However, two side vertical brushes using pressurized water sprinklers shall be
ncnonb3oBaHMeM pasbpbi3rBaTenei Boabl NOA AaBNEHWEM AOIMKHbI CHUTATbCSA considered mandatory for the Supplier.
obs3aTensHbIMK Ans MNocTaBLuyuKa.

2-6.2.5 [NocTaBLUMK NpeaoCcTaBnsaeT KOHLENUMIO MOVKU. 2-6.2.5 Supplier shall provide washing concept/

2-6.2.6 MpenaputensHas KOHUENUMS MONKK, KoTopas ByaeT 0OHOBNATLCS Ha pasnMyHbIX aTanax 2-6.2.6 A preliminary cleaning concept, to be updated during the different design phases, must be
NPOEKTUPOBaHWS, JOIMKHA OblTb NpeAcTaBneHa Kak 4acTb TeHAEPHOW JOKYMEHTauumu. submitted as part of the bid documents.

2-6.2.7 Mpeanaraemble MotoLLMe cpeacTBa U NPOLECCHI AOMKHbI BbiTb TaKUMU, YTOBbLI 1X 2-6.2.7 The cleaning products and processes proposed shall be such that their use is not a risk to the
Mcnosnb30BaHNe He NPeacTaBAo pyUCKa AN HaceneHus Uny nepcoHarna, a octaTku He public or staff and residues are not left such as to cause harm to these people or to the
NPUYMHSNM Bpeaa 3TUM JofsiM UIv OKpy>KatoLLen cpefe. environment.

2-6.2.8 Mpoueccbl MOWKM JOIMKHBI MUHUMU3NPOBATL O6bEM MCNOMNb3yEeMON BOAb! U PACXOAHbBIX 2-6.2.8 The cleaning processes shall minimise the volume of water and cleaning consumables used
MaTepuarnoB Ans Takon MOWKK

2-6.3 MOBPEXXOEHWE U AKTbl BAHOATIM3SMA 2-6.3 DAMAGE AND VANDALISM

2-6.3.1 OneTkponoesa A0MKeH ObITb YCTONYMB K NOBPEXAEHUAM, KOTOPbIE MOryT ObiTb BbI3BaHbI 2-6.3.1 The electric train shall be resistant to damage that can be caused by vandalism. Examples of
BaHZanmamom. Mpumepsbl rpadpdrTh JOMKHbBI BbITh, HO HE OrPaHUYMBAaTLCS, NOBPEXAEHUAMMU, graffiti shall include, but not be limited to, damage caused using spray paint, marker pens.
HaHECEHHbIMM C MOMOLLIbI0 a3P030JIbHOM KPAacKu, MapKEPHbIX py4Yek.

2-7 TOPMO3HOE OBOPYJOBAHVE 2-7 BRAKE EQUIPMENT

2-71 OBLLEE OMNCAHUE 2-71 GENERAL DESCRIPTION
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2-7.1.1 OnekTponoesaa AOMKHbI BbiTb 060pyAOBaHbI CrieayoWMMmM TUNaMmm TOpMO30B: 2-7.1.1 Electric trains shall be equipped with the following types of brakes:
- aBTOMaTUYECKMNIA aBapuinHbI TOPMO3 ( UCKIHOYUTENBHO MHEBMAaTUYECKWIA); - automatic emergency brake (pure pneumatic);
- 9NeKTPONHEBMaTUYECKUN TOPMO3 NPSMOro AeNCTBUS; - electropneumatic brake of direct acting type;
- 9NEeKTPUYECKNIA TOPMO3; - electric brake;
- CTOSIHOYHbIV TOPMO3. - parking brake.
aBapuiiHoe TOPMOXeHWEe AOMKHO OCYLLECTBAATLCSA C MOMOLLbIO NPeAOXPaHNTENBHON NeTNu; emergency brake shall be executed by means of a safety loop;
3NEeKTPOAMHAMUYECKUIA TOPMO3 AOMKEH ObITb MakCUMarnbHbIM. Electrodynamic brake shall be maximized.
[MHEBMATUYECKMIA, 3MEKTPONHEBMATUYECKUIA UMN CTOSIHOYHBIN ((PPUKLMOHHEI) TOPMO3 MOXET A pneumatic, electropneumatic or parking (friction) brake
ObITb MO0 KONMOAOYHbBIM, MO0 ANCKOBBLIM TOPMO30M. Konoaku (puKLMOHHOTO TOPMO3a OO MKHbI can be either a pad brake or a disc brake. The friction brake pads shall comply with GOST
cooTBeTcTBOBaTh [OCT 28186-89 mnu akBMBaneHTa MeXayHapoAHOro craHpapTa. 28186-89 or equivalent international standard

2-71.2 [pun NckNoYeHn aBapunHOro TOpMo3a 3aMeArneHne JOSKHO NOAAePKUBATLCS NOCTOAHHBIM U [2-7.1.2 With the exclusion of the emergency brake, deceleration shall be kept constant and equal to 1.1
paBHbIM g0 1,1 m/c”2 m/s*2

2-71.3 CkopocTb pblBKa AormkHa ObITb < 0,7 M/c*3. OTKa3 CUCTEMbl OrpaHNYeHUs pbiBKa He AOMKEH 2-71.3 Jerk rate shall be < 0.7m/s”3. Failure of the jerk limiting system shall not limit braking effort.
orpaHny1BaTh TOPMO3HOE yCUIMe.

2-71.4 [ncTaHUmMs 3KCTPEHHOTO TOPMOXEHUS (YUCTO NHEBMATUYECKas) JOSpkHA cocTaBnaTb < 1500 M [2-7.1.4 Emergency Braking Distance (pure pneumatic) shall be < 1500m

2-71.5 ABapuiHbIN TOPMO3 He AOMKEH ObITb OrpaHUYeH No PbiBKY 2-71.5 Emergency brake shall not be jerk limited

2-7.1.6 LDonxHbl cooTBeTcTBOBaTh NOCT 33597-2015, ctaHaapta EN 14531 unu akBuBaneHTa 2-71.6 Shall be applied to GOST 33597-2015, EN 14531 or equivalent international standard
MeXAyHapo4HOro craHgapTa.

2-71.7 HorkHa 6biTb 0obecnevyeHa 3awmTa oT ckonbxeHusi. KoHuenuust gorkHa 6biTe NpeacTaeneHa Ha |2-7.1.7 Protection from slide/skid shall be ensured. Concept must be submitted during design phases
3Tane NPOeKTMPOBaHNSA 1 NOANEXUT YTBEPXKAEHUIO 3aKasvmKoM. and subject to the Customer approval.

2-7.1.8 OT4eT 0 pacyeTe TOPMO30B JOSPKEH ObITb NpeACTaBreH Kak YacTb AOKYMeHTaUun TeHagepHoro  |2-7.1.8 Brake calculation report must be submitted as part of the bid document deliverables.
NpeanoXeHus.

2-7.1.9 Ha BeHTMnaTopax OomkHbI ObiTh YKa3aHUs HOMEPOB BbIXOAOB /UMW HanpaBrieHns NoToka 2-7.1.9 The fans shall indicate the exit numbers and/or the direction of air flow, where applicable.
BO34yXa, rae 370 NPUMEHUMO.

2-7.1.10 |TopMO3HOM NYTb AOIMKEH COOTBETCTBOBATL 3HAYEHUIO, yKa3aHHOMY B Tabnuuax ans 2-7.1.10 Braking distance shall respect the value indicated in THE BRAKING DISTANCE Tables reported
onpepeneHns TOpMO3HOro NyTm, npuBeaeHHbIx B Mpunoxenun 6 MpaBun in the Annex 6 of Rules for the maintenance of braking equipment and brake control of railway
TEXHUYECKOro o6CnyXmBaHuA 1 ynpasrneHUs TOpMo3amMm NOABUXHOro coctaBa” rolling stock" (Protocol of May 6-7, 2014 No. 60, used in the CIS countries, approved by the
(MpoTokon ot 6-7 mas 2014 ropa Ne 60), ncnonb3yemoro B CtpaHax CHI" yTBepxxaéHHoro Council for Railway Transport of the Commonwealth Member States.).
CoBeTOM MO Xere3HOAO0POXKHOMY TPAHCNOPTY rocyAapCcTB-y4aCTHMKOB COApPYXeCcTBa.

2-71.11 Bo Bcex BaroHax anekTponoesaa AOMKHO BblTb MPeayCMOTPEHO HanMume He MeHee Tpex 2-7.1.11 In all cars of the electric train, at least three emergency braking cranes (stop cranes) shall be
KpaHOB 3KCTPEHHOrO TOPMOXEHUSI (CTOM-KPaHOB) C NpeaoTBpaLleHNEM HeCaHKLMOHUPOBAHHOMO provided to prevent unauthorized activation (the possibility of installing seals, protective glass).
BKIMIOYEHUSI (BO3MOXHOCTb YCTaHOBKM NnomM6, 3awuTtHoro ctekna). B kabuHe mawmHncta There shall be an emergency button or a direct-acting stopcock in the driver's cab that directly
[OIMKHA HaXoaUTbCSt aBapunHas KHOMKa Ui CTOM-KpaH NPSIMOro AeNCTBUS, HENOCPEACTBEHHO discharges the brake line.
pa3pskatoLLmii TOPMO3HY 10 MarncTparsb.

2-7.1.12  [AKTBauUMS 3KCTPEHHOro TOPMO3a J0ShKHA KOHTPONMPOBaTLCA CUCTEMA KOHTPONS, AnarHocTukn |2-7.1.12 Emergency brake activation shall be monitored by TCMS.
1 ynpaBneHus asmxkeHnem anektponoesaa (CKAOY). Activation message with location information shall be displayed on the HMI
CoobLueHne 06 akTuBaUMm ¢ MHpopMaLMen 0 MECTOMONOXEHUN AOIMKHO oTobpaxaTbes Ha UMW
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2-7.1.13 |CTOsIHOYHbI TOPMO3 JOSMKEH obecneunBaTh yaepxaHne anekTponoesaa B nobon coctaBHocTn |2-7.1.13 The parking brake shall ensure the retention of the electric train in any composition with a
C MaKkcuMmarnbHOM 3arpy3kou Ha ykrnoHe He meHee 30 0/00. MpuBog Topmo3a MOXeT ObITb, Kak maximum load on a slope of at least 30 0/00. The brake drive can be either manual or automatic.
PY4HON, TaK U aBTOMaTUYECKUI. It is allowed to hold the parking brake:
[onyckaeTcs yaepxaHvue CTOAHOYHbIM TOPMO30M: - empty head car on a slope of at least 30 0/00;
- NMOPOXXHEro rofloBHOrO BaroHa Ha ykrnoHe He mexee 30 0/00; - empty section on a slope of at least 30 0/00;
- NOPOXHEN cekuum Ha ykrnoHe He meHee 30 0/00; - empty middle car on a slope of at least 15 0/00.
- MPOMEXYTOYHOIO NMOPOXHEro BaroHa Ha ykroHe He mexee 15 0/00.

2-7.1.14  [DnekTpuyeckme n pprKLUMOHHBIE TOPMO3a OOITKHbI 3PMEKTUBHO B3aMMoaeNcTBOBaTb BO BceM |2-7.1.14 Electric and friction brakes shall interact effectively over the entire speed range (replacement
[avanasoHe CKOpocTen (pexuMbl 3aMeLLEHUsI U AOTOPMaXUBaHWS - 3aMeHa 3N1IeKTPUYeCcKoro and deceleration modes - replacing electric braking with friction and their joint action without
TOPMOXEHUSA Ha PPUKLIMOHHOE N COBMECTHOE UX AercTBMe 6e3 NpeBblLLeHns A0MY CTUMbIX exceeding the permissible coupling coefficients).
KO3 PULMEHTOB CLENMeHNs). Blending concept shall be submitted during design phases and subject to the Customer approval.
KoHuenuus B3avmopaeicTams fomkHa ObiTe NpeAcTaBrieHa Ha aTane NpoeKTUpPOBaHWS U
NOANEXUT yTBEPXKAEHMIO 3aKas3ynKkoMm. The time of increase of the braking force from the moment of giving the emergency (emergency)

braking signal to 90 % of the maximum value should be no more than 7 seconds.

Bpemsi HapacTaHVs TOPMO3HOW CUIbl OT MOMEHTAa NOAAYM CUrHana SKCTPEHHOTO (aBapuIiHOrO)
TopMoxeHust 4o 90 % MakcuMarbHOro 3HayeHust JOMMkHO BbITb He Gonee 7 c.

2-7.2 TOPMOS3HbIE XAPAKTEPUCTWKA 2-7.2 BRAKING CHARACTERISTICS

2-7.21 OnekTponoesaa AOMKHbI BbiTb 060PYAOBaHbI Crieay oWMMM TOPMO3HBIMKU NpubopaMu n 2-7.21 Electric trains shall be equipped with the following braking devices:
yCTpOCTBaMm: - a single Master control for pneumatic, electropneumatic and electric brakes, it is allowed to
- €VHbIM OpraHoM ynpaBrieHUsi MTHEBMAaTUYECKUM, 3NEKTPONHEBMATUYECKUM U 3NIEKTPUYECKUM have a separate (backup) Master control only for the pneumatic brake;
TOPMO3aMW, 0Ny CKaeTCs UMETb OTAENbHbIN (Pe3epBHbIN) OpraH ynpaBneHNs TONbKO - the Supplier shall provide a service proven method to properly distribute the air along all the
NHEBMaTU4ECKMM TOPMO30M; electric train
- MocTaBLWK AOMKEH NPefoCTaBUTb HaOEXHbI MeToa 0BCny>KMBaHUS NS Hagnexaluero - a device that excludes the possibility of affecting the control devices in the driver's non-working
pacnpefeneHuns BO3ayxa rno Bcemy a11eKTponoesay; cabin, except for the emergency braking system;
- YCTPOMUCTBOM, UCKITHOHAIOLWMM BO3MOXHOCTb BO3AENCTBUSI HA Npubopbl yNpaBneHus B - a device that excludes the possibility of driving an electric train in the absence of air in the
Hepaboyeln kabuHe MalLMHMUCTa, KPOME CUCTEMbI aBapUNHOTO U 9KCTPEHHOTO TOPMOXEHWS; braking system;
- YCTPONCTBOM, UCKIHOYAIOLWMM BO3MOXHOCTb MPUBEAEHNS 3NMeKTponoesaa B ABWXEHWE Npu - a brake control switching device between the driver's head and tail cabins;
OTCYTCTBMM BO3lyXa B TOPMO3HOW CUCTEME; - a device for synchronous traction removal during emergency braking from the driver's cab, as
- YCTPONCTBOM NEPEKMIOYEHNs yNpaBneHuss TopMo3aMu Mexay rofloBHON U XBOCTOBOW well as during train-stop and braking with emergency break valve in an electric train;
KabuHamun MallnHUCTa; - a device that regulates the braking force depending on the number of passengers in the car.
- YCTPONCTBOM CUHXPOHHOIO CHATUS TAMM NPY 9KCTPEHHbIX TOPMOXEHMSAX U3 paboyen KabuHbI
MaLLUHUCTA, a TaKKe NPV aBTOCTOMHOM TOPMOXEHUN U TOPMOXEHWUMN CTOM-KPaHOM
B 3/1EKTPONOe3ae;
- YCTPONCTBOM, PerynvpyoLmMmM TOPMO3HYO CUMy B 3aBUCMMOCTM OT YMCNa Naccaxupos B
BaroHe.

2-7.2.2 OnekTponoesaa A0oMmkHbI GbiTb 060PYA0BaHbI KOHTPOIbHO-M3MEPUTENBbHLIMU NpuGopamu ans 2-7.2.2 Electric trains shall be equipped with control and measuring devices for an automatic brake
aBTOMaTUYECKOM AMarHOCTUKN TOPMO30B. TOPMO3a A0SMKHbI aBTOMAaTUYECKN NPOBEPSATLCS diagnostics. Brake must be automatically tested before the electric train enter in the service (as
nepen BbIXOAOM 3rieKTponoesaa B aKcnnyataumio (B paMmkax noaroToBKM afniekTponoesaa) v BO part of the train preparation) and during train service. The results of the brake test shall be
BpeMS ABWKEHNS anekTponoesda. PesynbTaTbl NPOBEPKM TOPMO3OB [AOIMKHBI OTOBpaxaTbCs Ha displayed on the information display device and stored in the diagnostic system.
YyCTpONCTBE OTOGPaxeHUs1 MHPOPMaLMK U COXPaHATLCS B AMArHOCTUYECKON CUCTEME.
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2-7.2.3 B kabvHe malumHucTa gormkHa ObiTh BU3yanbHasi CUrHanu3aums cnegyowmnx napameTpos 2-7.2.3 In the driver's cab there should be a visual alarm of the following parameters of the brakes:
paboTbl TOPMO30B: - release of pneumatic brakes of all cars;
- OTNYCK NHEBMATUYECKNX TOPMO30B BCEX BAroHOB; - release of pneumatic brakes of the tail car;
- OTNYCK MHEBMATUYECKNX TOPMO30B XBOCTOBOrO BaroHa; - actuation of parking brakes on all cars;
- NpuBeAeHNe B AENCTBNE CTOSTHOYHBIX TOPMO30B Ha BCEX BaroHax; - actuation of stop cranes in an electric train;
- NpuBeAeHNe B AENCTBUE CTOM-KPaHOB B 3M1EKTPOMNOE3ae; - KOHTPOSb FOTOBHOCTU - monitoring the readiness of electrical circuits for brake control;
3NIEKTPUYECKMX Lienen yrnpasrneHns TopMosamu; - monitoring the performance of the anti-skid device;
- KOHTPOSb PaboTOCNOCOBHOCTM NPOTUBOK3HOMO YCTPOWCTBA; - turning on compressor units.
- BKIMIOYEHWNE KOMMPECCOPHBIX YCTaHOBOK.

2-7.3 NABHbIN BO3YLLUHbLIN KOMNPECCOP 2-7.3 MAIN AIR COMPRESSOR

2-7.31 Ha anekTponoesge AOMKHO ObiTb NpeayCcMOTPEHO He MeHee ABYX KOMMPECCOPHbIX YCTaHOBOK. |2-7.3.1 At least two compressor units shall be provided at the electric train. In case of failure of one of
[Npun oTKa3e ogHOW U3 KOMMPECCOPHBLIX YCTAaHOBOK CyMMapHas Npon3BoaMTeNbHOCTb the compressor units, the total performance of the remaining compressor units of a electric train
OCTaBLUUXCS KOMMPECCOPHbIX YCTaHOBOK dneKkTponoesaa fnoboi CoCTaBHOCTM A0SMkHA ObiTh of any composition shall be calculated from the conditions for ensuring the operation of the brake
paccyuTaHa 13 ycrnosui obecneveHusi paboTbl TOPMO3HOWM CUCTEMBI U APYrux noTpebutenen system and other compressed air consumers as part of the entire electric train.
CXaToro Bo3gyxa B COCTaBe BCEro anekTponoesaa.

2-7.3.2 Komnpeccopbl AOMKHbI KOHTPONMPOBATLCS CUCTEMOW KOHTPOIS, AMarHOCTUKU U ynpaBneHns 2-7.3.2 Compressors shall be monitored by the electric train TCMS
nBwxeHvem anektponoesaa (COKY)

2-7.3.3 KomnpeccopHble ycTaHoBKM AomkHbI cooTBeTcTBoBaTh [OCT 10393-2014 unu akBuBaneHta |2-7.3.3 Compressor units shall comply with GOST 10393-2014 or equivalent international standard,
MeXAyHapoAHOro CTaHA4apTa, a Takxke JoSkHbI ObiTb 060pyJoBaHbI and shall also be equipped with noise-absorbing devices, compressed air emergency relief
LY MOBMBPONOrMoLLaoLLMMK YCTPOUCTBAMU, CUCTEMaMM aBapUIMHOTO cOpoca cxxaToro Bo3ayxa systems (safety valves) and compressed air drying with condensate collection tanks, as well as
(NpegoxpaHuTenbHbIE KranaHbl) 1 OCYLLKWU CXXaToro Bo3ayxa C eMKOCTAMM ans cbopa its removal devices that exclude the formation of condensate and icing-ups in the braking
KOHAEHcaTa, a TakKe yCTPOMCTBaMM ero yaaneHus, UckniovanLmmm obpasoBaHve KoHaeHcaTa system and air-powered drives of electrical equipment in the entire range of outdoor
1 nefsiHbIX NPoboK B TOPMO3HOW CUCTEME M MHEBMONPUBOAAX 3MeKTpoobopyAoBaHMs BO BCEM temperatures at maximum humidity in all modes of operation of the electric train. The purity of the
QvanasoHe TeMnepaTyp Hapy>HOro Bo3gyxa npu MakCUMarbHON BNaXXHOCTU BO3[yXa BO BCEX compressed air must comply with the requirements of ISO 8573-1-2005.
pexumMax aKcnnyaTaumm anekTponoesga. Yuctorta cxatoro Bosgdyxa AomkHa COOTBETCTBOBATh
TpeboBaHusm 1ISO 8573-1-2005.

2-7.3.4 KomnpeccopHble yCTaHOBKM JOSMKHbI UMETb BO3MOXHOCTb 3amnycka B 3UMHee BpeMs npu 2-7.3.4 Compressor units shall be able to be started in winter at a minimum outdoor temperature
MUWHUManbHOM TeMnepaTtype Hapy>XHOro BO3flyxa, COOTBETCTBYOLLE KMMMaTU4ecKoMy corresponding to the climatic design of the electric train.
MCMOMHEHMIO 3N1EKTPONoe3aa.

2-7.3.5 [nst obecneyeHns cxaTbiM BO3QyXOM BCEX NOTpebUTENel 3neKTponoe3nos AOMKHbI ObiTb 2-7.3.5 In order to provide compressed air to all electric train consumers, main air tanks shall be
yCTaHOBIEHbI rMaBHble BO34yLLHbIe pe3epByapbl Ha BaroHax C KOMMPECCOPHbIMUW yCTaHOBKaMu, installed on cars with compressor units connected to each other through electric train cars by a
coeanHeHHble Mexay cobol Yepes BaroHbl 3NeKTponoesaa nuraTesisHoM MarucTpanbto. main reservoir pipe.

Details shall be submitted in the offer along with air consumption calculation details.

2-7.3.6 MoHTax Tpy6onpoBOA0B MHEBMATUYECKUX CUCTEM 3MEKTPONOE3aa AOSDKEH OblTh BbINONHEH ¢ |2-7.3.6 Installation of pipelines of pneumatic systems of an electric train shall be carried out taking into
y4yeTom obecneyeHuss 4OCTyna K MecTam BO3MOXHbIX yTeYeK Bo3ayxa ANns UX yCTpaHeHus!. account access to places of possible air leaks in order to eliminate them. The connecting brake
CoeapHnTenbHble TOPMO3HbIE LUMAHTM MeXdy Ky30BOM BaroHa v Tenexkamm OMmKHb! ObiTb hoses between the car body and the boiges shall be protected from mechanical failure. It is not
3allyLLEeHbl OT MEeXaHNYeCcKoro paspyLueHuns. He JonyckaeTca ycTaHoBKa rMaBHbIX BO3AYLLUHbIX allowed to install the main air tanks both under the driver's cab and above it.
pe3epByapoB Kak nof kabuHOW MaLIMHWUCTA, TaK U Had He.

2-7.3.7 YnpaBneHne KoMNpeccopoM Npu 3anycke AOIMKHO BbiTb ONTUMMU3MPOBAHO ANt MUHUMU3ALMN 2-7.3.7 Compressor control at start up shall be optimized to minimaze current pick
MMKOBbIX TOKOB.

2-7.3.8 Bce Tpy6bl B MecTax coeMHEHUs1 C KOMMNPECCOPOM JOMMKHbI ObITb 0becneveHsl noaxoaawmmm |2-7.3.8 All pipes at the connection points with the compressor shall be provided with suitable flexible
MMBKUMU CEKLIMSIMU, KOTOPbIE AOSDKHBI ObITb TEMNOYCTONYMBEIMK, Tam, rae TpebyeTtcs. sections, which shall be heat-resistant, where required.
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2-7.3.9 VHavBuayanbHbIv BbiKNtoYaTenb BK./BbIKM. KOMNpeccopa A0KeH pacnonaratbcsa Ha nynbte  [2-7.3.9 The individual on/off switch of the compressor shall be located on the operator's console and the
MaLUUHUCTa U U30NMPYIOLLME BbIKMOYaTeNM AOMKHbI HAXOAUTECS B 3NEKTPUYECKOM LiKady. isolation switches shall be located in the electrical cabinet.

2-74 YMPABJIEHYE TOPMO3HOW CUCTEMOW 2-74 BRAKE SYSTEM CONTROL

2-74.1 MawmHUCT nnn KTo-nmbo, KTO MOXET UMETb AOCTYN K fobbiM cucTema ynpaBeHusi 2-7.4.1 The driver or any other stakeholder that may have access to any brake commands is not
TOPMOXEHNEM, He HeceT OTBETCTBEHHOCTU 3a pacnpeaerneHe TOPMO3HOro ycunus. TopmosHoe responsible for the distribution of the braking effort. Braking effort in any kind of brake method
ycunve npv nobom cnocobe TOPMOXEHNSI paCCUUTBIBAETCS MOTVKOW ynpaBrieHus shall be calculated by the electric train logic.
3N1EKTPONOE3a0M.

2-74.2 [orkHa 6bITb NpegycMoTpeHa aBToMaTnyeckas 3aMeHa 3/1eKTponHeBMaTUYeCcKoro Topmo3sa Ha |2-7.4.2 Automatic replacement of the electropneumatic brake with a pneumatic one shall be provided in
NHEBMAaTMYECKWI B CIlyYae OTKasa 3M1eKTPMYeCcKoro TopMo3a. SNeKkTponoess AomKeH ObiTb B case of failure of the electric brake. The train should be able to reach at least the next station,
COCTOSIHUM AOCTUYb, MO KparHeN Mepe, criegyoLlen cTaHumm 6e3 yxyaweHns TopMO3HbIX without braking performances degradation in case of complete faiulure of the electrical
XapaKTEPUCTVK B CNy4ae NOSHOro 0TKa3a 3MeKTPUYECKOro KOMNOHEHTA. component.

2-74.3 Bo Bpems MaHeBpOB 1 Npu aBapuiHbIX CUTyauusX, U BO BpeMsi ByKCMPOBKM anekTponoesgay [2-7.4.3 During maneuvers and in emergency situations, and during the towing of an electric train, the
TOPMO3HOWN CUCTEMBI J0IPKHA BblTb BO3MOXHOCTb YNPaBnsTe OT OyKCHPYIOLLEro NOKOMOTHBA. braking system shall be able to control from the towing driver’s cab.

2-7.5 PESEPBYAPbI 2-7.5 RESERVOIRS

2-7.5.1 O6wwin obbem rnaBHOro pe3epByapa, He Bktovas TpybonpoBoA 1 TOPMO3HbIE pe3epByapbl 2-7.5.1 The total volume of the main reservoir, excluding piping and brake reservoirs, shall be of
[OIPKeH ObITb 4OCTATOMHOrO o6beMa Ans 6e3onacHo aKCnyaTaumm anekTponoe3aos. sufficient volume to ensure the safe operation of electric trains.

2-75.2 Ha rmaBHOM pesepByape [0/PKeH OblTb YCTAHOBMEH NPeAoXPaHNTENbHBIN KrianaH. 2-75.2 A safety valve must be fitted on the main reservoir.

2-75.3 Bce Bo3ayLHble pe3epByapbl AomkHbI cooTBeTcTBoBaTL FOCT 1561-75 unu akBuBaneHTa 2-75.3 All air tanks must comply with GOST 1561-75 or equivalent international standard. Tanks
MeXxayHapogHoro ctaHgapTa. PesepByapbl, coobliaemble ¢ NMTaTENbHOW U TOPMO3HOMN communicating with the feed and brake line must have condensate drain valves.
MarvucTparnbio, JOMKHbI UMETb KpaHbl ANs BbiNycka KoHAeHcaTa.

2-7.5.4 VipeHTudukaumoHHas Tabnnyka JomkHa ObiTb YETKO BUAHA Ha pe3epByape. 2-754 The identification plate must be clearly visible on the tank.

2-7.6 CWUCTEMA MOAAYY BO3YXA B MMABHbIV PESEPBYAP Y BCIOMOTATENBHOE 2-7.6 MAIN MAGAZINE AIR SUPPLY SYSTEM AND AUXILIARY EQUIPMENT
OBOPYOOBAHUE

2-7.6.1 Py4Hol pasobLuyatolwmin kpaH AOKeH OTAENSATb TUGPOH, CBUCTKM U UX KOHTPOSbHbIE KranaHbl B |2-7.6.1 A manual disconnecting switch shall separate the typhon, whistles and their control valves in the
kabuHe oT Tpy6bl rMaBHOro BO3A4yLLHOIO pe3epByapa. cab from the pipe of the main air reservoir.

2-7.6.2 Pyu4Hol pasobLuyatolmii KpaH AOIKEH OTAENATL CUCTEMY NOAAYM Necka OT Nodaymn Bosgyxa B 2-7.6.2 A manual disconnecting switch shall separate the sanding system from the air supply in both
000X HaNpaBNEHUSIX OBVXKEHUS. directions of movement.

2-7.6.3 Py4Hol pasobLuyatoLlmin kpaH AOmKeH ObiTb Ha KaxaoM KOHLE anekTpornoesaa ans u3onvposaxus |2-7.6.3 A manual disconnecting valve shall be at each end of the electric train to isolate the air supply
rnojayv Bo3gyxa OT CTEKIOOYNCTUTENEN N aBTOMATUYECKON MOVIKW CTEKOI, MOXET BbiTb from the windscreen wipers and automatic glass washing, can be isolated from the air supply (if
M30/IMPOBaH OT Nodayn Bo3gyxa (ecnv Bo3ayLUHbIN). air).

2-76.4 Kaxxgas rpynna obxodHbIX BblkntoyaTenen aomkHa ObiTe onfiombupoBaHa n KoHTponuposaTbes  |2-7.6.4 Each group of bypass switches shall be sealed and monitored by the TCMS.
cKay

2-7.6.5 OnekTponoesa AoimkeH BbiTb 060pyAoBaH NUTaKLWMMCs OT 6aTapen BCnomoratenbHbIM 2-7.6.5 The electric train shall be equipped with an auxiliary compressor powered by a battery, for lifting
KOMMNPECcCopoM Ans NOAHATUA NaHTorpacoB U A4S paboThl FAaBHOMO BbIKMKOYaTENs (ecnm pantographs and for the operation of the main switch (if the main switch is air). The system shall
rnaBHbIN BbIKMOYaTenNb BO3ayLWHbIA). CucTema AosmkHa noaasaTb BO3ayX B naHTorpad vyepes supply air to the pantograph through an auxiliary magazine of the appropriate volume, also
BCromoraTtesbHbl pe3epByap COOTBETCTBEHHOTO 06beMa, TakKe CBA3aHHbIN C rnaBHbIM connected to the main magazine through a check valve and a disconnecting valve.
pesepByapoM Yepes 0bpaTHbIN KnanaH U pa3obLUaoLLmin KpaH.

2-7.7 CTOAHOYHbLIN TOPMO3 2-7.7 PARKING BRAKE

2-7.7.1 KoHTponbHoe obopyaoBaHWe Ans CTOSHOYHOro TOPMO3a AOSMKHO HaXoaUTLCA B Kaxaon kabuHe |2-7.7.1 The parking brake control equipment shall be located in each driver's cab.
MaLLMHUCTAa.

2-7.7.2 KoHTponbHoe o6opyaoBaHve JosmkHO umeTb Asa nonoxerust «CTOAHKA» n «OTMNYCK». 2-7.7.2 The control equipment shall have two positions "PARKING" and "RELEASE".
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2-7.7.3 Mpu BbIXxOOe U3 CTPOSi MTHEBMATUYECKOW MU rmapaBnnyecKon CMCTeM OOrmkeH ObiTb obecneveH (2-7.7.3 In case of failure of the pneumatic or hydraulic systems parking brake shall be ensured.
CTOSIHOYHbBIN TOPMO3. The parking brake must be applied on the head cars of the electric train.
CTOSIHOYHBI TOPMO3 JOMMKEH ObITb YCTAaHOBMEH Ha rOMOBHbIX BaroHax 3/iekTponoesaa.

2-7.7.4 CTOSIHOYHBIN TOPMO3 JOMKEH ObITb CONOKMPOBAH C CUIOBLIMU LIENAMU Af1s NpeAoTBpaLLeHUs 2-7.7.4 The parking brake shall be interlocked with the power circuits to prevent the unintentional use of
HenpeaHaMepeHHOro NCNoSb30BaHNA CTOSTHOYHOIO TopMo3a. pu BKIIOYEHHOM CTOSIHOYHOM the parking brake. Auxiliary loads can be supplied with socket depot if the parking brake is
TOPMO3€ BCNOMOraTesnbHble NoTPebuUTen MoryT NMTaTbCs OT PO3ETOK. applied.

2-7.8 ONEKTPUYECKMN TOPMO3 2-7.8 ELECTRIC BRAKE

2-7.8.1 HopMarnbHbIii nepexod OT 3M1EKTPUYECKOro Ha MHEBMAaTUYECKUI (3NEKTPONHEBMATUYECKNI) 2-7.8.1 A normal transition from an electric to a pneumatic (electropneumatic) brake shall optimize the
TOPMO3 AOSMKEH ONTUMU3MPOBATL UCMOMNb30BaHWE CMOCOBHOCTEN IIEKTPUYECKOro TOpMO3a B use of the electric brake's abilities in full braking considering any loads and speed.
MOSIHOM TOPMOXEHWU C Y4EeTOM foBblX Harpy30K Y CKOPOCTH.

2-78.2 OneKkTpnyeckuin TOpMOo3 3NEeKTPornoesaa AoMmkeH ObiTb N301IMPOBaH pas3obLLatoLLym 2-78.2 The electric brake of the electric train shall be isolated by a disconnecting switch.
BbIKIIOYaTENEM.

2-8 TEJIEXXK/ Y NOOBECKA 2-8 BOGIES AND SUSPENSION

2-8.1 OBLUME TPEBOBAHUA OJ1A TEJIEXXEK SNIEKTPOMOE3OA 2-8.1 GENERAL REQUIREMENTS FOR ELECTRIC TRAIN BOGIES

2-8.1.1 Cpok cny>6bl pam Tenexek JoMmKeH cocTarnsATb He meHee 30 neT. 2-8.1.1 The service life of bogie frames shall be at least 30 years.

2-8.1.2 KomMnoHoBka Tenexku gormkHa obecneynBaTb BO3MOXHOCTb OCMOTpa U obcryxunBaHus eé yanos |2-8.1.2 The layout of the bogie shall provide the possibility of inspection and maintenance of its
1 KOMMOHEHTOB. components.

2-8.1.3 MpenaputenbHas KOHLENUMs peMOHTONPUroAHOCTN A0mkHa ObiTe NpeacTaBneHa B AoKyMeHTe |2-8.1.3 Preliminary Maintainability Concept shall be submitted in the offer document. Preferred wheelsets
npeanoxenus. NpegnovTUTenbHbIN NPOLECC 3aMeHbl KONECHbIX Nap: 3ameHa AormkHa exchange process : exchange to be realized without having to remove the bogie.
OCYLUECTBNATLCSA 6€3 CHATUSI TEMEXKW.

2-8.1.4 TpeboBaHus cneundmKauum OTHOCATCS K TENEXKam B KOMMNIEKTE, C YyCTAHOBIEHHbIMU Ha Hel  (2-8.1.4 The requirements of the Specification apply to a complete bogie, including braking equipment,
TOPMO3HbIM, HAaBECHBLIM 060pYyA0BaHNEM U TATOBLIM TPAHCMUCCUOHHBIM 060pYyAOBaHUEM. accessories and traction transmission equipment mounted on the bogie.

2-8.1.5 Tenexkn AomKHbI UMETb OCU C MHAUBMAYarnbHbIM NPMBOAOM U C NEPBUYHON U BTOPUYHOM 2-8.1.5 Bogies shall have axles with individual drive and with primary and secondary spring suspension.
PECCOpPHON NOABECKON.

2-8.1.6 [orkHa ObITb NPeayCcMOTPeHa KOMMNEHcaUMs Harpy 3ku 2-8.1.6 Load compensation shall be foreseen

2-8.1.7 CocTosiHMe BTOPUYHOM NOABECKU AOIKHO KOHTPONMPOBaTLCS 2-8.1.7 Status of the secondary suspension shall be monitored

2-8.1.8 OrpaHn4eHnsi CKOPOCTM B CBSI3W C HEUCMPABHOCTbLIO MOABECKU AOIMKHbI OblTb NPeacTaBneHb! 2-8.1.8 Speed limitations due to suspension faiulure shall be submitted as part of the bid offer
KaK YacTb TEHAEPHOro NPeANioKeHUs!

2-8.1.9 MocTaBLMK JOMKEH NPOAEMOHCTPUPOBATh, YTO peanM3oBaHHas KOHCTPYKUMS obecneynBaet 2-8.1.9 The Supplier shall demonstrate that the design implemented achieves sufficient acoustic isolation
[OCTaTOYHYH0 aKyCTUYECKY0 U30MSILMI0 NePBUYHONM NOABECKN NS YAOBNETBOpeHus TpeboBaHuin of the primary suspension to satisfy the noise requirements included in this specification
0 LWYMY, BKIOYEHHbIX B JaHHYI0 cneumduKaumio.

2-8.1.10 |Tenexka gosmkHa OblTb CKOHCTPYUpOBaHa C paboyei oceBon Harpy3komn He Gonee 19,5 1. n 2-8.1.10 The bogie must be designed with a working axial load of no more than 19.5 tons and a structural
KOHCTPYKLMOHHOW CKOPOCTN He MeHee 120 km/ Yac. speed of at least 120 km/h.

2-8.1.11 Pama Tenexkun gomkHa 6biTb 3awmweHa ot Bnarv. NoBepxHOCTb JormkHa ObiTh okpaweHa anst |2-8.1.11 The bogie frame shall be protected from moisture. The surface shall be painted to protect against
3aLUMTBl OT KOPPO3UN. corrosion.

2-8.1.12  |MNMogwwunHmKoBble ByKCOBbIE Y3rbl AOMKHbI ObITb MarnioodcnyxmBaemble Unnm HeobenyxuBaemble. |2-8.1.12 Bearing box unit shall be low-maintenance or maintenance-free.

2-8.1.13 [CucTema OMarHoOCTVKM TeNEXKM JOMMKHa BKIYaTb CUCTEMBbI At KOMMEKCHOrO MOHUTOPUHra n |2-8.1.13 The bogie diagnostic system shall include systems for integrated monitoring and diagnostics of
ONarHoCTUKK: the:
- TeMnepaTypbl NOALUNMHMKA. - temperature of the bearing.
- U3HOCa NOAWMNMNHUKA - bearing deterioration
Crpatervsi AMarHoCTVKM 1 CUTHanNM3aLumm JOmkHa ObiTb OKOHYaTenbHO pa3paboTaHa Ha aTane Diagnostic and alarm strategy shall be finalized during design phases and subject to the
NPOEKTUPOBAHUSA 1 NOANEXUT YTBEPXKAESHUIO 3aKa34yMKOM. Customer’s approval.
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2-8.1.14 |TqaroBas nepepaya gomkHa ObITb ManoobcnyxvBaemasi ¢ UCKMIOYEHMEM KannenageHns 2-5.1.14 The traction gear shall be low-maintenance with the exception of dropping lubes. The repair of
CMa304HbIX MaTepuarnoB. PEMOHT TAroBon nepeaayn JormkeH obecneumBaTbCsl B 4ENOBCKUX the traction transmission shall be provided in depot conditions.
YCOBUSIX.

2-8.2 TPEEHECMASbBIBATE/b 2-8.2 WHEEL FLANGE LUBRICATOR

2-8.2.1 OnekTponoesn fomkeH ObiTb 060pyA0BaH YCTPOWCTBOM Af1s CMa3ku rpebHel KonecHbix nap 2-8.2.1 The electric train shall be equipped with a device for lubricating the wheel flange, an individual
(KOHCUCTEHTHOM CMa3Komn), MHAMBUAY anbHbIA rpebHecMasbiBaTeNb KONECHbIX Nap AOrkeH ObiTh wheelset wheel flange lubricator shall be equipped with at least two sets on the head cars.
060pygoBaH Ha HE MeHee YeM ABYMS KOMMIIEKTaMU Ha rOSIOBHbIX BaroHax.

2-8.3 KOJNECHBbIE MAPbI 2-8.3 WHEEL PAIRS

2-8.3.1 Mpodunb koneca AoMkHbI BbiTb B COOTBETCTBUM C pucyHKoM Ne 5 TOCT 11018-2011 (ISO 2-8.3.1 The profile of the wheel shall be in accordance with Figure No. 5 GOST 11018-2011 (ISO 1005-
1005-7:1982). 7:1982).

2-8.3.2 KonecHble napbl gormkHbl cooTBeTcTBoBaTh FOCT 31373-2008, FOCT 10791-2011, TOCT 4835-|2-8.3.2 Wheelsets shall comply with GOST 31373-2008, GOST 10791-2011, GOST 4835-2013, GOST
2013, TOCT 11018-2011 ocwu konecHbix nap - FOCT 31334-2007 unu akBMBaneHTa 11018-2011 wheelset axles with GOST 31334-2007 or equivalent international standard
MeXAyHapo4HOoro craHgapTa.

2-8.3.3 LLinpuHa koneca fosvkHa 6biTe 130 MM +3, -2, Ana BaroHoB 1 JOMmKHA oTBeYaTh TpeboBaHUsM 2-8.3.3 The wheel width shall be 130 mm +3, -2, for wagons and shall meet the requirements of GOST
FOCT 398-2010, FOCT 11018-87 unu 3kBMBaneHTa MexgayHapogHoro craHgapTa. 398-2010, GOST 11018-87 or the equivalent of an international standard.

2-8.34 Ocb gorkHa oTBeyatb TpebosaHuam MOCT 33200-2014 n FTOCT 4728-2010 unu akBuBaneHTa|2-8.3.4 The axial pin shall meet the requirements of GOST 33200-2014 and GOST 4728-2010 or the
MeXAYHapoO4HOro ctaHaapTa. equivalent of an international standard.

2-8.3.5 KonecHasi napa goimkHa MMEeTb Ha OCSIX 3a3eMIISIoLLEE YCTPONCTBO AN CHATUSI TOKA. 2-8.3.5 The wheelset shall have a grounding device on the axial pins to remove the current.

2-8.3.6 Ecnm He yka3aHO MHOE, KOMMOHEHTbI KOMECHbIX Map 1 TENEeXKW JOIKHbI ObITb Npon3BedeHsl - |2-8.3.6 Unless differently specified, the components of the wheelsets and bogie shall be manufactured
MCMbITaHbl B COOTBETCTBUU C TpeBOBaHNEM MEXOYHAPOAHOrO CTaHaapTa. and tested in accordance with the requirements of the international standard:
EN 13262, TOCT 10791-2011 - MNpumeHeHne Ha >xene3Hblx goporax. KonecHble napbl n EN 13262 GOST 10791-2011 - Railway application. Wheelsets and bogies. Wheels. Product
Tenexku. Koneca. TpeGoBaHusi kK npoayKuumn requirements
EN 13749 - lNprumeHeHne Ha xenesHbix goporax - KonecHble napbl u Tenexkun - Metog EN 13749 - Railway applications - Wheelsets and bogies - Method of specifying the structural
onpegerneHnst KOHCTPYKTUBHbIX TpeboBaHUI K pamMmam Ternexek. requirements of bogie frames
EN 13103 - NprmeHeHne Ha xenesHbix goporax - KonecHsle napbl 1 Tenexku - HenprueoaHsie EN 13103 - Railway applications - Wheelsets and bogies - Non powered axles - Design method
ocu - MeTog npoekTMpoBaHus EN 13104 - Railway applications - Wheelsets and bogies - Powered axles - Design method
EN 13104 - MNprmeHeHWe Ha xene3Hblx goporax - KonecHble napbl 1 Tenexkun - Ocu ¢ EN 13175 - Railway applications - Wheelsets and bogies - Wheels - Tread profile
MexaHu4eckum npmeogom - Metog npoekTmpoBaHus EN 13260 - Railway applications. Wheelsets and bogies. Wheelsets. Product requirements
EN 13175 - TMpumeHeHne Ha xeneaHbix goporax - KonecHble napbl 1 Tenexku - Koneca - GOST 33200-2014 EN 13261 - Railway applications. Wheelsets and bogies. Axles. Product
Mpodpunb koneca requirements
EN 13260 - NprmeHeHne Ha xenesHbix goporax. KonecHble napbl 1 Tenexku. KonecHsle napebil.
TpeboBaHus K NpoayKuum In case of contradiction among GOST standards mentioned in section 2.5. and EN standards
FOCT 33200-2014, EN 13261 - TNpuMeHeHWe Ha ene3Hblx goporax. KonecHole napbl 1 mentioned in the same section, the most stringent requirement shall be used.
Tenexkn. Ocu. TpeboBaHWs k MPoAy KLmK
B cnyyae npotuBopeuusi mexxgy FTOCTamu, ykazaHHbIMK B pasgene 2.5. u EN, ykasaHHbiMu B
TOM e pa3sgere, crielyeT ucrnonb3oBaTb Hanbornee cTporoe TpeboBaHue.

2-8.3.7 MocTaBLMK JOMKeH NPeaCcTaBUTL CepTUdMKaT COOTBETCTBUSA Ha KONECHY0 napy u eé 2-8.3.7 The Supplier shall submit a certificate of conformity for the wheelset and its components. Axial
cocTaBnsowpme. CepTudukatbl UCNbITaHWUSA OCEN AOMKHbI ObITb NPeACTaBNEHbl A0 Havana pins test certificates shall be submitted before the start of operation of electric trains on the roads
aKcnnyaTauum anekTponoeaaos Ha goporax AQ «YTW». of JSC OTY.

2-8.4 YCTPOWCTBO A5 TPAHCMOPTUPOBKM 3AKINMHEHHOIO KOJIECA 2-8.4 DEVICE FOR TRANSPORTING A CAULKED WHEEL
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2-8.4.1 [MocTaBLMK AOMKEH NOCTaBUTL YCTPOWCTBO At TPaHCMOPTUPOBKM 3aKNIMHEHHOrO Koreca, 2-8.4.1 The Supplier shall supply a device for transporting the blocked wheel to allow the electric train to
4TOObI NO3BOMUTL 3MEKTPONOe3ay A0bpaTbCs A0 AenO C 3aKNMHEHHbIM KornecoM. MocTaBLmk reach the depot with the blocked wheel. The Supplier shall to test the transportation of a blocked
[OIDKEH OJMH pa3 NMPOM3BECTU UCTIbITAHNE TPAHCNOPTUPOBKM 3aKIMHEHHON KONECHOW napbl. wheelset once.

Mpoueaypa ncnonb3oBaHNa MHCTPYMEHTa JosbkHa OblTb paspaboTaHa MNocTaBLUMKOM U Procedure for using the toll shall be developed by the Supplier and approved by the Customer.
yTBEpXAeHa 3akas4ymKkom

2-9 OJIEKTPOOBOPYOOBAHWE — OBLUNE TPEEOBAHNA 2-9 ELECTRICAL EQUIPMENT - GENERAL REQUIREMENTS

2-9.1 OBLUME TPEBOBAHUA 2-9.1 GENERAL REQUIREMENTS

2-9.1.1 CxeMa anekTpocHabXeHust JoIMKHa UMETb pe3epBUPOBaHME, KOHLEMNLNS pE3EPBMPOBAHUS 2-91.1 The electrical power supply circuit must have redundancy, redundancy concept shall be
[orkHa BbITb NpeacTaBrieHa B NPeanoXeHun. presented in the offer.

Bo3MOXHOCTb NPUMEHEHUSI pe3epBUPOBaHMS AOMKHA ObITb 0becrneyeHa B pexvme Tsrv u Possibility to apply the redundancy shall be ensured in traction and braking mode.
TOPMOXEHUS.

2-9.1.2 OnekTponoe3sn AormkeH ObiTb 060pyA0BaH 3aLMTON CUMOBLIX, BCMOMOraTenbHbIX, MuTaTenbHbiX |2-9.1.2 The electric train shall be equipped with protection of power, auxiliary, supply and control circuits
M KOHTPOMbHbIX Lener oT neperpy3ku, 3ambikaHus 1 3a3eMneHns. MHankaumsa Bcex nogobHbIX from overload, short circuit and grounding. The indication of all such failures shall be transmitted
cb0oeB AomKHa NepeaaBaTbCs MaLLUVHUCTY. to the driver.

2-91.3 OnekTponoesn AomkeH ObiTb 060pyJ0BaH COOTBETCTBYIOLLEN 3aLLMUTON OT NEPEHaNpPKEHNS, 2-9.1.3 The electric train shall be equipped with appropriate protection against overvoltage caused by
BbI3BAHHOIO NepekrioYeHneM, nepenagom HanpsikeHnsi, aTMocepHbIMU ABMEHUSIMU, @ TaKxe switching, voltage drop, atmospheric phenomena, as well as wheel sliding and slipping.
103a 1 ByKcoBaHus.

2-9.1.4 OnekTponoess AomkeH bbiTb 060pyaoBaH TpexdasHbiM NpeobpasoBaTtenem And NUTaHWUs 2-91.4 The electric train shall be equipped with a three-phase converter to power the electric motors of
aneKkTpoaBuUraTenen OCHOBHOrO BCMOMOraTefisHOro 1 Apyroro o6opyaosaHmsi. MoLHOCTb, the main auxiliary and other equipment. The power, quantity and layout of the converter circuit
KONMMYECTBO U PacronoXeHne CXeMbl NpeobpasoBaTens JOSKHbI ObITb paccynTaHbl Ha shall be designed for emergency mode to ensure full redundancy in case of one of the auxiliary
aBapuiiHbIN pexxum Ans obecneyeHns NonHoro Ay 6nmposaHnsa B criyvae, ecnm oanH ns converters does not work.

BCNOMoratesbHbIX NpeobpasoBaTenen He paboTaeT.

2-91.5 Liexa u neno AO «YTW» umetoT cTaHaapTHoe TpexdasHoe nutanme 380 B nnioc HelttpanbHas  |2-9.1.5 Workshops and depots of JSC OTY have a standard three-phase power supply of 380 V plus a
JNMHUst yacToTon 50 My, DnekTponoess Ha KaXaoM KOHLE AOMMKEH UMETb FHe30 Afs COeaANHEHNS neutral line with a frequency of 50 Hz. The electric train at each end shall have a socket for
C uensiMu anekTponoesaa, YTo NO3BOMUT NPOBOAUTL TECTUPOBaHMWE, a Takxke paboTy connection to the electric train circuits, which will allow testing, as well as the operation of
BCMOMOraTenbHbIX U KOHTPOSbHbIX Lenei. [lJaHHoe NuTaHue NOo3BOoNUT Takke obecneyunTb 3axon auxiliary and control circuits. This power supply will also allow the entry and exit of the electric
1 BbIXO[ 3MEKTPOonoesaa us Jerno, a Takke BHyTPeHHee nepeasuxeHve no uexy B train from the depot, as well as internal movement around the workshop in a controlled low-
KOHTPONMPYEMOM pexnme Marsioi ckopocTu. [ins AaHHON onepaumum 3nekTponoess AoSKeH speed mode.
ynpaBnaTbCcsi U3 Niobor kabyHbl ¢ UCMONb30BAHMEM HOPMarnbHOrO TOPMO3HOrO KOHTPONS Anst For this operation, the electric train shall be controlled from any cab using normal brake control
OCTaHOBKMW. He A0MKHO ObiTb BO3MOXHBLIM NPUMEHEHNE TArOBOro YCUIUS A0 Tex Nnop, noka He to stop. It shall not be possible to apply traction until there is sufficient air pressure to stop the
OyAeT JOCTAaTOYHOroO JAaBneHWst BO3dyxa Arns OCTaHOBKM anekTponoesga. He omkHO ObiTb electric train. It shall not be possible to use parallel electrical supply from inside the train by lifting
BO3MOXHbIM MCMOMb30BaHWE NapasmenbHOro 3MeKTPUYECKOro CHabXeHUst N3Hy Tpu the pantographs and supplying the depot at the same time, and the sockets shall be safe for any
aneKkTponoesaa nyTeM NOAHATUA NaHTorpad)oB M NUTaAHNEM Aeno OAHOBPEMEHHO, a Takxe working conditions.
rHesfa JormkHbl ObiTb 6e3onacHbl Ans nobbix ycnosuii paboTol. The Supplier shall be responsible to finalize socket position according to the existing depot
[MocTaBLMK HECET OTBETCTBEHHOCTb 3a OKOHYaTeSIbHOE onpeeneHne NornoxXeHus po3eTok B interfaces. Final design shall be approved by the Customer.

COOTBETCTBUM C CYLLECTBYIOLWMMU HTEpdericamu Aeno. OKoHYaTenbHbI NPOEKT AOIDKeH BbiTb
yTBEpXAeH 3aKa3ynkoMm.

2-9.1.6 [ocTyn B OTAENEeHVe C BbICOKMM HanpsbkeHWeM AOormkeH ObiTb BO3MOXEH Npu yCroBun, ecru 2-9.1.6 Access to the high voltage compartment shall be possible provided that the main circuit breaker
rMaBHbIN BbIKNOYaTENb LMW B OTKIIIOYEHHOM MOMOXEHWN, TOKOMPUEMHUKM ONYyLLEHbI, N is in the disconnected position, the current collectors are lowered, and the primary winding of the
nepBuYyHasi obMoTKa TpaHcdopmaTopa 3a3emreHa. transformer is grounded.

KoHuenuus gorpkHa ObiTh BKINOYEHA B AOKYMEHTALMI0 NPeanoXeHus. Concept shall be included in the offer document.

2-91.7 Cunctema G6rokMpoBKM JorkHA NpeaoTBpaLlatb NOAbLEM TOKONPUEMHUKOB UMW 3aMblkaHue 2-91.7 The interlock system shall prevent the current collectors from lifting or the main circuit breaker
rNaBHOrO aBTOMAaTUYECKOrO BbIKIOYATENS, €CIIN NaHerb BbICOKOBOMbTHOrO OTCEKa OTKPbITa Uin from closing if the high voltage compartment panel is open or the high voltage components are in
BbICOKOBOSIbTHbIE KOMMNOHEHTLI HAX0AATCS B JOCATaEMOCTH the reach of persons
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2-9.1.8 B anekTponoesae AomkHbI ObITb 060pyAoBaHbI Npnbopamm n3mepeHns 1 onpeaeneHust pacxoga (2-9.1.8 The electric train shall be equipped with devices for measuring and determining the consumption
3NeKTPO3HEePrum, NoJaBaemMon Ha 3NeKTPONoe3s Ans TArM U pekynepaummn 3NeKTpoIHepruu, of electricity supplied to the train for traction and recovery of electricity returned to the source.
BO3BpaLLaeMol K ICTOYHUKY. NokasaHusa JoSmkHbl ObiTb B KBT/Y. The measure shall be in kWh.
2-9.1.9 MpuBop yyeTa aHeprum JomkeH BbiTb CNOCOBEH perMcTpupoBaTh: 2-91.9 The Energy Metering shall be able to record:
-OHepruio, NormoLLeHHY0 BO BpeMS TAMW; -Energy absorbed during traction;
-pereHeprpoBaHHY0 IHEPTUIO; U -Regenerated energy; and
-OHepruio, NOrMOLLEHHY 0 BCOMOraTernbHbIMM NoTpeburenamu. -Energy absorbed by the auxiliary loads.
KoHuenuvst gormkHa 6biTb JopaboTaHa Ha 3Tane NpPoeKTUPOBaHWS. Concept must be finalized during design phases.
2-10 TACOBOE 3JIEKTPOOEOPYJOBAHUE 2-10 TRACTION ELECTRICAL EQUIPMENT
2-10.1 OBLUME TPEBOBAHUA 2-10.1 GENERAL REQUIREMENTS
2-10.1.1 B npeanoxeHun 0ormkHO BbITb NpeAcTaBneHo MMUTaUMOHHOe MoaenpoBanue. Mogenvposanue |2-10.1.1 Running simulation shall be submitted in the offer. The simulations shall be performed
[OJDKHO ObITb BbINOMHEHO C YYETOM aKTUBHBIX BCMOMOraTenbHbIX NoTpebutenei. considering the auxiliary loads active.
2-10.1.2 Y4yacTHUKM TeHaepa A0SKHbI MPOBECTU MMUTALMOHHBbIE UCCIefoBaHUst, YTODbI 2-10.1.2 Bidders shall conduct the simulation studies to demonstrate that the required time-scheduled are
NPOAEMOHCTPUPOBATb, YTO BblAepXaH BpeMeHHoN rpaduk. MHdopmaumsi o BpeMeHHOM achieved. Time-schedule information shall be required to OTY
rpadvike formkHa BbiTb NpegocTaBneHa B AO "YTN"
2-10.1.3 MMuTaumoHHoe nccnegoBaHne JOMmKHO ObiTb NPOBEAEHO B COOTBETCTBUM C TpeboBaHUSIMMU, 2-10.1.3 Simulation study shall be conducted as per requirements indicated in Annex 3 and Evaluation
yKkasaHHbIMu B MNpunoxeHun 3 n Gopmynspe oLeHKV AN AeMOHCTPaLMK BbINONHEHNS Formular appendix to demonstrate the achievement of the clauses above.
BblLLIEYKa3aHHbIX NMYHKTOB.
2-10.1.4 [Oxwvpaemoe onepaTMBHOE BPEMSI OCTAHOBKM yka3aHo B lMpunoxeHun 3, B Te4eHune kotoporo ot |2-10.1.4 The expected operational dwell time is reported in Annex 3, during which it is expected from
anekTponoesga oXxvaaeTcs: electric train:
BesonacHas 1 HagexHas nocagka/Bbicaka NacCaxXnpoB B 3NIEKTPONOE3A U U3 311eKTponoe3aa; Safe and reliable boarding/deboarding of passengers to and from the electric train;
6e3onacHas n HagexHas nocagka/Bbicagka TeNexeK C MUTaHNeM; 1 Safe and reliable boarding/deboarding of catering trolleys; and
BesonacHasi 1 HagexHasi nocagka/Bblcaka Noaen ¢ orpaHUYeHHbIMU BO3MOXHOCTSIMMU. Safe and reliable boarding/deboarding of people with reduced mobility
2-10.1.5 |OomkHo GbITb 0BecneyeHo 6e3ocTaHOBOYHOE NPOCTiefoBaHNE 3rieKTponoesaa Yepes 2-10.1.5 The non-stop passage of the electric train through neutral inserts shall be ensured without
HenTpanbHble BCTaBky 6e3 oTkmo4eHns cuctem, obecnevmBatoLmx 6€30nacHOCTb ABUXEHNS 1 disconnecting the systems that ensure the safety of movement and the vital activity of
XU3HEeOesATENbHOCTb NAaCCaXMPOB M pabOTHUKOB 3MeKTponoesaa (Topmosa, OCBELLEHME, passengers and train personnel (brakes, lighting, searchlight, loudspeakers, sound signals, tail
NPOXeKTOP, (POMKOrOBOPUTEN, 3BYKOBbIE CUrHarbl, XBOCTOBbIE rabapuTHble CUrHanbl, ABepw, marker signals, doors, train radio station, toilets, air conditioning systems).
rnoesaHas paguocTaHuusi, TyaneTbl, CUCTEMbl KOHAMLMOHUPOBaHMS BO3ayXa).
2-10.1.6  [OnekTpoobopyaoBaHMe 3NEKTPONOE3A0B AOMKHO obecneyunBaTb cneayowme pexvmsl paboTsl: |2-10.1.6 Electrical equipment of electric trains shall provide the following operating modes:
- UBMEHEHMe HanpaBneHns ABKEHNS; - change of direction of movement;
- YCKOpEHMWe 3NeKTponoesaa u ero ABMKeHNe ¢ 3agaHHOW CKOPOCTbIO; - acceleration of the electric train and its movement at a given speed;
- nogaepaHve 3aJaHHOro 3HaYeHUs CKOpPOCTH; - maintaining the set speed value;
- MUTaHNE 3MEKTPUYECKUX Harpy30K B COOTBETCTBUM C UX COBCTBEHHBIMU NOTPEBHOCTAMM. - power supply of electrical loads according their own needs.
BcnomoraTtesnbHbIN UCTOMHUK MUTaHUSI JOIDKEH UMETL Kak MUHUMYM 10% AONONHUTENBHON The Auxiliary Power Supply shall have a minimum of 10% additional capacity above the level
MOLLIHOCTV CBEpX YPOBHS1, HEO6X0AMMOTO Aifisi BO3MOXHOIO pacLUMPEHNUs CUCTEMBI. necessary to cope with possible system expansion.
PacuyeT BcnomoraTenbHbIX Harpy 30K JoMmkeH ObiTb NpeacTaBreH B COCTaBe TeHAEPHOW Aucxiliary Loads Calculation must be submitted as part of the bid documents to demonstrate the
OOKYMEHTauuu Anst AeMOHCTPaLMK BbIMNONHEHUSI TpeGOBaHMN. requirement achievement.
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB
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2-10.1.7  |AwWwmKn C 3NeKTpMYEeCKon annapaTypor A0SKHbI ObITb 3alUMLLEHbl OT NonagaHust BHYTPb 2-10.1.7 Boxes with electrical equipment shall be protected from ingress of foreign objects, dust, rain,
NOCTOPOHHUX NPEAMETOB, MbISW, AOXAS, CHEra 1 Bnarv u UMeTb CTeneHb 3aluTbl 06onodek snow and moisture and have a degree of protection of the shells of electrical equipment not lower
anekTpoannapatypbl He Huxe IP65 no FOCT 14254-2015 unu akBMBaneHTa than IP65 according to GOST 14254-2015 or equivalent international standard

MeXAyHapo4HOoro craHgapTa.
2-10.1.8 |Wkadbl c anekTpuyeckon annapartypoin, yctaHaBnmBaemMble B TaMOypHbIX U BHYTpMBaroHHblx  |2-10.1.8 Cabinets with electrical equipment installed in vestibule and in-car rooms shall have a degree of

NOMeELLEHMSX, AOMKHbI UMETb CTENEHb 3alUmTbl obonoyek He Hke P43 no FTOCT 14254-2015 protection of the shells not lower than IP43 according to GOST 14254-2015 or equivalent
WU 3KBUBarneHTa MeXAyHapoaHoro craHgapTa. international standard.

2-10.1.9  |Kawabli KOHCTPYKLMOHHBIN y3en 3NeKTpUYeCcKon annapaTypbl U NoABoAsLLMe NpoBoAa ACMMKHbI |2-10.1.9 Each structural unit of electrical equipment and supply wires shall have a clear, durable and
MMETb YeTKY10, AONTOBEYHYO U HECMbIBaeMyto mapkupoBky no FOCT 18620-86 nnu indelible marking according to GOST 18620-86 or equivalent international standard in
3KBUBarneHTa MeXAayHapoA4HOro ctaHAapTa B COOTBETCTBUN C INIEKTPUHECKON U MOHTaXHOW accordance with the electrical and wiring diagram of electrical connections of the train.
CXEMOW 3NEKTPUYECKMX COeQNHEHNI NeKkTponoesaa.

2-10.2 TOKOIMPUEMHUK 2-10.2 CURRENT COLLECTOR

2-10.2.1 Ha anektponoe3age OomkHO GbiTb HE MeHee ABYX TOKOMNPUEMHUKOB KOTOpble MOryT paboTaTtb 2-10.2.1 The electric train shall have at least two current collectors that can work separately or
OTAeNbHO UM OAHOBPEMEHHO. simultaneously. The Supplier shall demonstrate that sufficient separation between two
[MocTaBLUMK AOMMKEH NPOAEMOHCTPUPOBAThL, YTO Mexay ABYMS naHTorpadamun peannsoBaHo pantographs is realized to execute the electric train safely.
pasgeneHve, JocTtaTtoqHoe Ansi 6e30nacHOro BbINOMHEHUS ABWXEHUS 31eKTponoe3aa

2-10.2.2  |MocTaBLymKk ByaeT HECTU OTBETCTBEHHOCTL 3a BbINOSIHEHNE UHTErpaLmm KOHTaKTHOM CETUN 1 2-10.2.2 The Supplier will be responsible to perform Catenary/Electric train integration to allow proper
)Kene3HO4OoPOXHOro cocTaBa Ansi obecneyeHnss Haanexallero A0CTYXXEHUS KOHTaKTHOW CUMbl C achievement of the contact force, considering aerodynamic effects due to the electric train and
y4eToM a3apoanHamMmmuyecknx 3pdeKToB, BbI3BaHHbIX XXeNe3HOAOPOXHbBIM COCTAaBOM U the position of the pantograph.

nosiokeHMem naHtorpada.
2-10.2.3 |OcHOBHble NapaMeTpbl TOKONPUEMHUKOB OOMKHbI YAOBNETBOPSATL TpeboBaHusaM no Tabmvue 3. [2-10.2.3 The main parameters of current collectors shall meet the requirements of Table 3.

Tabnuua 3 Table 3
Basosble napameTpbl 3HaueHune Basic parameters Value
Hanbonblwan BbicoTa NoAbema Hag ypoBHEM The highest lifting height from the rail 7000
ronosku pensca (YIP), mm, He MeHee 7000 elevation (UGR), mm, not less
Haubonblian paboyas BbicoTa nogbema Ha YIP, The highest working lifting height from the 6900
MM 6900 UGR, mm
HavmeHbluas paboyas BbicoTa nogbema Hag YIP, The lowest working lifting height from the
MM 5750 UGR, mm 5750
PaccToAaHMe OT HUMKHEW 4acTn Nosio3a Thedistance from the lower part of the slide
onyLeHHoro naHTorpada Ao Kpas naatdbopmsl, horn of the lowered pantograph to the edge 3500
He MeHee, MM 3500 of the platform, not lessthan, mm
Bpema nogHATUA, C oT6 o 10 Liftingtime, s oT6 8010
Bpemsa onyckaHus, ¢ oT4 no 6 Lowering time, s oT4 no6
2-10.2.4 | ToKONpUEMHMKN, JOIMKHbI ObiTb 060PYAOBaHbI YCTPOWCTBOM aBapUMHOIO OMNyCKaHus. 2-10.24 Current collectors shall be equipped with an emergency lowering device. The device shall
YCTPOWCTBO AOMKHO 06ecneyumnTb onyckaHue TOKONpUeMHvKa nNpy Haesae Ha NpensTcTeue, ensure that the current collector is lowered when hitting an obstacle located below the friction
PacnonoXeHHOEe HMXe NOBEPXHOCTM TPEHUSI KOHTAKTHOro NpoBoAa. surface of the contact wire.
2-10.3 TNABHbIN BEIKNKOYATEND 2-10.3 MAIN SWITCH
2-10.3.1 [MaBHbIV BbIKNOYaTeNb AOMKEH HOPManbHO paboTaTh B Anana3oHe TemnepaTyp ot — 30 go + 70(2-10.3.1 The main switch shall operate normally in the temperature range from -30 to + 70 °C with the
°C € KONMYeCTBOM LMKIIOB BKItOYEHMEe-0TKMo4eHne He meHee 100 000 pas. MNMpu HopmansHOM number of on-off cycles of at least 100,000 times. Under normal operating conditions, all parts of
paboyem ycnosum Bce aetanm ['B kpome pacxogHbix MaTepuanoB AOMKHbI ObiTb BbIMOMHEHbI U3 the MS, except consumables, shall be made of high-strength metal and ensure normal operation
BbICOKOMPOYHOro MeTansa u obecneunsaioLLme HopMmarnbHyio paboTy A0 CpeHEero peMoHTa. until the average repair.
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2-10.3.2 |naBHbIM BbIKIO4MaTENEM OOMMKHO ObiTb 06ecneveHo nepooyepaHoe (Mo OTHOLLEHMIO K 2-10.3.2 The main switch shall be provided with priority (in relation to the traction network protection
annapaTtam 3aluMTbl TATOBOW CETW) OTKIMIOYEHUN 3MEKTPonoesaa B Criydae KOpoTKOro devices) disconnection of the electric train in case of a short circuit in its power electrical circuit.
3aMblKaHVS B €r0 CUJI0BON 3NIEKTPUHECKON Lienu.
2-10.4 3A3SEMIIEHVE BbICOKOIO HAMPAXEHUA 2-104 HIGH VOLTAGE GROUNDING
2-10.4.1 3azemnsoWwmn BblkntodaTeslb 060pyA0BaHMS BbICOKOTO HaNpPsiKeHUs ycTaHaBnMBaeTcs B 2-10.4.1 The grounding switch of high voltage equipment is installed in two positions "ON" and "OFF".
aByx nonoxeHusax «BKITKOYEHO» n « OTKIMKOYEHO». - If the grounding switch of the high voltage equipment is in the "OFF" position: - High voltage
- Ecrnn 3a3emnsowmin BeiknoyaTens 060pyA0BaHNS BbICOKOrO HaNPSXKEHUS B MOSIOXKEHUN equipment shall be in a state of normal operation. It shall be possible to operate a pneumatic
«OTKITKOYEHO»: - O6opyaoBaHWe BbICOKOrO HaMPsKEeHUsI JOSDKHO OblTb B COCTOSIHUM insulator. There shall be no access to the high-voltage compartment.
HopMarnbHou paboTbl. [JomkHa 6biTb BO3MOXHOCTL paboTbl NTHEBMATU4YECKOro nsonatopa. He If the grounding switch of the high voltage equipment is in the "ON" position: - All high voltage
OOIDKHO BbITh AOCTYNa B BbICOKOBOMNbTHOE OTAENEHUe. equipment shall be fully grounded. The pneumatic system of current collectors shall be fully
Ecnu 3azemnstowmii Bbiknoyatens 06opy0BaHMs BbICOKOTO HANPSXKEHUSI B MOSIOXKEHUN ventilated and the switch in the off position. Access to the high-voltage compartment is
«BKINNKOYEHO»: - Bce 06opyaoBaH/e BbICOKOTO HAMNPSKEHUSI AOIDKHO ObITb NOMHOCTHI0 possible.
3a3emrieHo. lNNHeBMaTn4eckas cuctemMa TOKONPUEMHMKOB JOSHKHA NMOMHOCTbIO It shall not be possible to change the position of the grounding switch from "OFF" to "ON": -
BEHTUMPOBATLCS W BbIKMOYaTeNlb HAXOAWUTCS B BbIKIHOYEHHOW No3numn. BoamoxeH goctyn B Without a fully ventilated pneumatics system of the pantograph, and the pressure in the
BbICOKOBOSIbTHOE OTAENeHve. pneumatic system of the pantographs drops to the level when the pantograph does not touch the
He nomkHO 6biTb BO3MOXHBIM NMOMEHSATb MONOXKEHUE 3a3eMMAOLLEro BbIKMoYaTens ¢ contact line or in a completely lowered state.
«OTKINKOYEHO» Ha «BKIMFOYEHO»: - Be3 NonHOCTbI0 BEHTUNMPYEMOIN CUCTEMbI MHEBMATUKN
TOKONPUEMHUKA, U AaBNEHNe B NHEBMAaTUYECKON CUCTEME TOKONPUEMHUKOB NafaeT [0 YPOBHS, Status of the grounding switch shall be acquired by the TCMS and monitored on the HMI.
KOorga TOKONPUEMHUK HE KaCaeTCsl KOHTAaKTHON NMHWUM UIW B NOMHOCTHH OMYLLEHHOM COCTOSIHUW.
CocTosHMe BbIKNoYaTens 3aseMneHns AomkHO BbiTb nonyyvero Yyepes CKAOY n
KOHTponupoBatbcsa Ha UM,
2-10.5 TACOBbIE SNEKTPOABUTATENN 2-10.5 TRACTION ELECTRIC MOTORS
2-10.5.1 TsAroBble anekTpoaBUraTeny AOMKHbI ObiTb CNPOEKTUPOBaHbI Anst paboTbl B yCIOBUAX 2-10.5.1 Traction motors must be designed to operate under temperature conditions ranging from -40 +50
TemnepaTtypHbIX pexumoB oT -40 +50 °C, pyKOBOASLLEM YKIIOHE °C, steering gradient 16°/00 and tight descents
16°/00 1 3aTSHKHBIMU CMyCKaAMMU.
2-10.5.2 Kopnyc pegyktopa AomkeH ObiTb 3alUMLLEH OT NPOTEKaHUs Macra Ha Ny Tb. 2-10.5.2 The gear box shall be protected from oil leaking onto the track.
2-10.5.3 | TAroBbIN anekTpoaBuraTenb AOMmMKeH obecnevnBaTtb paboTacnocobHOCTL Npy BbICOTE HaA 2-10.5.3
yposHeM mopsi 1200m The traction motor must be able to operate at an altitude of 1200m above sea level
2-10.54 TAroBble anekTpoaBUraTeny AOMKHbI MMETb 3aLUUTHbIE CETKM Ha rOprioBUHE B MecTe nogayu 2-10.5.4 Traction motors shall have protective nets on the constriction at the place where the cooled air is
OXxJlakdaemoro Bosayxa. supplied.
2-10.6 TACOBbIE TPEOBPA3OBATENN 2-10.6 CONVERTERS
2-10.6.1 OnekTponoesa JomkeH 6biTb 060pyAOBaH: 2-10.6.1 Electric train shall be equipped with
- TAroBbIM NpeobpasoBatenem Ans NUTaHUa ABuraTens - traction converter to supply the motor
- BCnomMoraTternbHbIM NpeobpasoBaTtenem Ans NuTaHus BCnomoraTerbHbIX noTpebutenen - Auxiliary converter to supply the auxiliary loads with three-phase and single-phase current with
TpexdasHbiM 1 ogHodasHbIM Tokom YacTtoTton (50 + 0,5) My ¢ HoMUHanNbHBIM HanpskeHnem 220 a frequency of (50 + 0.5) Hz with a nominal voltage of 220 V single phase or 380 V three phases.
B ogHodbasHoro unm 380 B TpexdhasHoro Toka. - Low Voltage power supply to supply DC loads, 110 V.
- HU3KOBOJbTHLIM MCTOYHUKOM MUTAHWUA ANS NMUTAHUA Harpy 30K NOCTOsAHHLIM TokoM, 110 B.
2-10.6.2 |EavHuyHasn HencnpaBHOCTb TAroBOro o6opyaoBaHUsi He AOMMKHA NPUBOAUTL K obesasmkuBaHuio |2-10.6.2 A single failure on the traction equipment must not cause electric train immobilization
anekTponoesaa
2-10.6.3 [EAvHWYHBIN OTKa3 cMoBoro 06opyA0BaHNS, BIUSIIOLLMIA HAa TArOBYH CNOCOBHOCTL, He fomkeH  |2-10.6.3 A single failure of power equipment affecting the traction capability shall not deprive the electric
nMwaTbh anekTponoesa 6onee 50% ero TAroBoro ycunusi. train of more than 50 % of its traction force.
2-10.6.4 |MoTtepsi ogHOro BcnomoraTenbHOro npeobpasoBartens He JoShkHa NuwaTe anekTponoesg 6onee |2-10.6.4 Loss of one Aucxiliary converter shall not deprive the electric train of more than 50 % of its supply
yeM Ha 50 % MOLLHOCTM ero NuTaHus. capability.
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
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2-10.6.5 |MoTepsi oAHOro HU3KOBOSMLTHOrO Npeobpa3oBaTens NMTaHUa He JoShkHa NuwaTh cocTas bonee |2-10.6.5 Loss of one Low voltage power supply converter shall not deprive the electric train of more than
yem Ha 50% MOLLHOCTU NUTaHus. 50 % of its supply capability.

2-10.6.6  [KoHuenuusi oy6nvpoBaHWs U pacyeT Harpy3oK AOMmMKHbI ObiTb NpeacTaBneHbl B NPEANOXEHUN 2-10.6.6 Redundancy concept and loads calcolation shall be submitted in the offer

2-10.6.7 |Ecnu B paHHOM cneumndukaummn He yKasaHo MHOe, AOMMKHbI MPUMEHATLCA creaytolme 2-10.6.7 Unless differently specified in this specification, the following standards shall be applied: GOST
ctangaptbl: FTOCT 33323-2015 wnm IEC 61287-1:2005 NprMeHeHUe Ha enesHbix goporax - 33323-2015 and IEC 61287-1:2005 Railway applications — Power converters installed on board
Mpeobpa3oBaTenu nUTaHus, ycTaHaBnnBaemMble Ha 6OPTy NOABWKHOIO cocTaBa rolling stock

2-10.7 TPEBOBAHWA MO 3NIEKTPOMArTHUTHOW COBMECTVMOCTW 2-10.7 ELECTROMAGNETIC COMPATIBILITY REQUIREMENTS

2-10.7.1 Bce anekTpuyeckoe obopyaoBaHue JOMmKHO BblTb paspaboTaHo Takum obpa3om, 4Tobbl morno  |2-10.7.1 All electrical equipment shall be designed in such a way that it can stand external interference
NPOTUBOCTOSATb BHELLIHUM NOMEXam 1 CBECTU K MUHUMYMY reHepupoBaHve NpoBoUMbIX 1 and minimize the generation of conducted and radiated electromagnetic interference.
M31y4aeMbIX 3JIEKTPOMArHUTHbLIX NOMEX.

2-10.7.2 |Ons obecnevyeHns TpeboBaHUIM NO 3NEKTPOMArHUTHON COBMECTUMOCTM AOMKHA ObITb 2-10.7.2 To meet the requirements for electromagnetic compatibility, the converters shall be shielded;
BbINOSIHEHA 3KpaHMPOBKa NpeobpasoBaTeneit; Ans CUSOoBbIX Lienen AOMKHbI MCMOoSb30BaTbCs shielded cables shall be used for power circuits.
9KpaHMpPOBaHHbIe kabenu.

2-10.7.3  [3nekTpuyeckoe o6opyaoBaHue, ycTaHaBNIMBAEMOE B BaroHax, JOS/PKHO COOTBETCTBOBATb 2-10.7.3 Electrical equipment installed in wagons shall comply with the requirements of GOST 30429-96
TpeboBaHusam TOCT 30372-2017, IEC 60050-161:1990 unu akBrBaneHTa MexayHapoaHOro IEC 60050-161:1990 or equivalent international standard as well as the Resolution of the Cabinet
cTaHgapTa, a Takke NocTaHoBMeHWs kabmHeTa MuHncTpos Pecny6nmku Y3bekuctaH ot of Ministers of the Republic of Uzbekistan dated November 21, 2016 No. 389 “On approval of the
21.11.2016.r Ne 389 «O6 yTBepxaeHuM obLLero TeXHNYECKoro pernameHTa oo general technical regulation on the electromagnetic compatibility of technical means” Industrial
3N1EKTPOMAarHUTHOM COBMECTUMOCTUN TEXHUYECKNX CPeAcTB» . Paguonomexun niaycrtpuanbHble radio interference from equipment and equipment installed in conjunction with civil service radio
oT 06opyAoBaHWA 1 annapartypbl, yCTaHaBIMBaEMbIX COBMECTHO CO CIyXeOHbIMUN receivers, group 2.1.1.
pasuonpueMHbIMUK YCTPOMCTBaMM FPaXaaHCKOro HasHa4YeHus!.

2-10.7.4  [OnekTponoess AomkeH BbiTb 060pPyAOBaH 3aLUMTON OT paanonomex. JormkHbl 6biTe 2-10.7.4 The electric train shall be equipped with protection against radio interference. Appropriate
npeayCcMOTPEHbl COOTBETCTBYHOLLIME YCTPOMCTBA NOMEXONOAABIEHNS. interference suppression devices shall be provided.

2-10.7.5 [lMMocTaBLuK HECET OTBETCTBEHHOCTb 3a ONpeeNieHne Ha pasfnnuHbIX 3Tanax npoekTa 2-10.7.5 It is the responsibility of the Supplier to identify, during the different project phases, the
3AMEeKTPOMarHMTHOrO YPOBHS, KOTOPbIV MOXET U3Ny4aTbCs OT anekTponoesaa: electromagnetic level which can be emitted from a train:
- He co3gaBasi onacHocTY Anst 6e3onacHon paboTbl MHPACTPYKTYPbI U OKPY>KakoLLen cpeap; - without create hazard to the safe operation of infrastructure and outside world;
- cucteM n obopyaoBaHus; n - systems and equipment; and
- APYroro CyLlecTBYOLWEero noaBuXHOro coctaBsa. - other existing rolling stock.

2-10.7.6 MocTaBLuK JOMKEH NPOBECTU UCTIbITaHWS, YTOObI NPOAEMOHCTPUMPOBATL, YTO 2-10.7.6 The Supplier shall carry out tests to demonstrate that the Electromagnetic emissions from an
3M1EKTPOMArHUTHbIE M3MyYeHWsi OT SieKTponoesaa HaxoasTcsi B 6e3onacHOM gvanasoHe. electric train are within a safety range.

2-10.7.7  [MnaH ynpaBneHus anekTpomMarH1THOW COBMECTUMOCTbLIO AOMKeH ObITb NpeacTaeneH B coctase |2-10.7.7 Electromagnetic Compatibility Management Plan must be submitted as part of the bid technical
TEXHWYECKON AOKYMEHTaLMN TEHOAEPHOIO NPEAIOKEHUS. document deliverables.

2-10.8 TNABHbLIN KOHTPONEP 2-10.8 MAIN CONTROLLER

2-10.8.1 Kaxxgas kabuHa gospkHa 6biTb 060pyaoBaHa rMaBHbIM KOHTPOSIIEPOM C BO3MOXHOCTLIO paboTbl |2-10.8.1 Each cab shall be equipped with a master controller with "FORWARD", "NEUTRAL",
B pexume "BIMEPEL", "HEMTPANBHO", "HA3AL". % ycunuii, npunaraembix B COOTBETCTBUM C "BACKWARD" operational option. % of effort to be applied in corrispondence of each position of
KaKabIM NMOMNOXEeHWEM KOHTponnepa, AoMKeH ObiTb npeacTaBneH 3aka3yunky Ans yTBepXOeHUs. the controller shall be submitted to the Customer for approval.

2-10.8.1 KoHTponnep aomkeH 6biTb OCHaLLeH "nepekntoyateneM Mepteeua” (PykosiTka 6aMTensHOCTM 2-10.8.1 Controller must be equipped with a Dead Man functionality
PB80)
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2-10.8.1 B anekTponoesgax AomkHbl ObiTe NpegyCMOTPEHbI MepbI NO 3aluTe OT HeCaHKUMOHMPOBaHHbIX (2-10.8.1 Electric trains shall provide measures to protect against unauthorized and erroneous actions of
M OLIMBOYHBIX AEACTBUA PabOTHUKOB 311IEKTPONoe3aa 1 NaccaxmnpoB, CMOCOBHbIX MPUBECTU K train personnel and passengers that can lead to emergency situations. The possibility of
aBapuiHbIM cuUTyaumsam. [JorpkHa BbiTb MCKMIOYEeHa BO3MOXHOCTb BKITOYEHMS paboyeii mosuumm switching on the working position of the driver's controller when the direction change device is in
KOHTpOInnepa MallnHUCTa NPY HAXOXAEHUW YyCTPONCTBA N3MEHEHNS HanpaBneHns ABWKEHNS B the neutral position, as well as transferring the direction change device to the working position
HelTpanbHOM MOSIOXKEHWM, a Takxke NepeBoaa YCTPONCTBA UBMEHEHUSI HAaNPaBeHWs! ABKEHUS! when the driver's controller is in any position other than zero, shall be excluded.
B paboyee NonoXxeHe Npu HaXoXAeHUM KOHTpOsNepa MalmH1UCTa Ha ntobor No3unumm,
OT/IMYHOW OT HYTEBOW.

2-10.9 PABOTA 3JIEKTPONOE3OB B CUCTEME MHOI'MX EAVUHWLL 2-10.9 OPERATION OF ELECTRIC TRAINS IN A SYSTEM OF MANY UNITS

2-10.9.1 [orkHa 6bITb NpegycMoTpeHa cucTema, No3eonsowas pabortate ABYM COeOMHEHHbIM 2-10.9.1 A system that allows two connected electric trains to operate in a system of many units (CME)
3M1eKTponoe3nom B cucteme mHornx eanHuy (CME). shall be provided.

2-10.9.1 MaLmMHUCT JOMmMKeH UMeTb BO3MOXHOCTb YNpaBnsATe ABYMS eAMHULAMK NMOABWXHOro coctasa u3 |2-10.9.1 Driver shall be able to operate the two car consist from the master cab without any limitation on
rnaBHON KabuHbl 6e3 kakMx-nMbo orpaHNYeHnn yHKLMOHAMNbHBLIX BO3MOXHOCTEN the electric train functionalities.
aneKkTponoesaa.

2-10.9.1 3a ucknioyeHeM yHKLMN aBapuinHOro Topmosa, B Be4oMOoW kabuHe He MoxeT ObITb 2-10.9.1 With the exclusion of the emergency brake functionality, no functionalities can be executed in a
BbINOMHEHO HUKAKMX DY HKLIMIA. slave cab.

2-10.9.1 HormxkHa 6bITb peanmaoBaHa GIOKMPOBKa, YTODObI M3GexaTb OQHOBPEMEHHOTO BKITKOYEHNs AByx  |2-10.9.1 An interlock must be implemented to avoid simultaneous activation of two booths.
KabuH

2-10.10 103 / CKOJIBXXEHWE KOJIEC 2-10.10 WHEEL SLIDING

2-10.10.1 |CwucTema KOHTPONS, Kak TAru, Tak 1 3NeKTpU4ecKoro TopMoxeHusi, TpebyeT Boicokon cTenenn  (2-10.10.1 [ The control system, both traction and electric braking, requires a high degree of use of the
MCMNOMb30BaHNSA CLENSIEHMS MPU BCEX YCITOBMSAX JOPOru. adhesion under all road conditions.

2-10.10.2 |3T0 MOXET ObITb 4OCTUIHYTO YyBCTBUTENBHOW CUCTEMOI AATYMKOB Ha OCSX U MMHMManbHbIM - |2-10.10.2 [ This can be achieved by a sensitive sensor system on the axial pins and a minimal reduction in
COKpaLLEeHNeM TAroBOro yCUINMS BO BPEMS KOHTPOISi CKOMbXeHWs. NoporoBoe obHapysxeHve traction during slip control. The threshold detection shall be proportional to the control bordering
[OMKHO BbITb COPa3MepPHO KOHTPOTO, FpaHNYaLLemMy C MMKOM t03a-CKOMbXKEHNUs 1 n3bexaHne on the peak of the slide and damage avoidance to the rails.
NOBPEXAEHUS PENbCOB.

2-10.10.3 |3OnekTponoesga AOMKHbI ObiTb 060PYyA0OBaHbI ASNCTBYIOWMMN HA KagoM BaroHe cuctemamm 2-10.10.3 |Electric trains shall be equipped with wheelset protection systems (anti-skid devices) operating
3aLUWTbl KOMECHBIX Nap OT t03a (NPOTUBO3HLIMMW yCTpocTBaMm). OmKHO ObITb on each car. Automatic shutdown of the anti-skid device shall be provided in case of a single
npegycmMoTpeHo aBTOMaTnYeCcKoe OTKIIOYEeHNE NPOTUBOIO3HOMO YCTPONCTBA NPU EANHUYHOM failure of its control circuits.
oTkase ero uenen ynpaeneHusi. OTHOCUTESIbHOE CKOMbXXEHWE KONECHbIX Nap Npu TOPMOXEHUN The relative slip of the wheel pairs during braking shall not exceed 90%.
He AosrrkHO npesbiwatb 90%. B pexxvume KOMBUHNPOBAHHOIO TOPMOXEHNSA NPOTUBOK3HOE In the combined braking mode, the anti-skid device shall control both the pneumatic and electric
YCTPOWCTBO AOSMKHO YNPaBnsATh Kak MHEBMATUYECKUM, TaK U AMEeKTPUYECKUM TOPMO3OM, brakes, lowering the braking force of both braking systems simultaneously or one of them, if this
NOHWKas TOPMO3HOE yCUNMe OAHOBPEMEHHO 06ENX TOPMO3HbIX CUCTEM NIMBO OOHON U3 HUX, is sufficient to exclude unacceptable sliding of wheel pairs.
€CIMN 3TO AOCTATOYHO AN UCKIMIOYEHUS HeJOMYyCTUMOrO CKOSIbXEHUS KONECHbIX nap.

2-11 SJIEKTPUYECKOE BCITOMOTIATENIbHOE OBOPYAOBAHWE U OBOPYAOOBAHUE CBA3N  |2-11 ELECTRICAL AUXILIARY AND COMMUNICATION EQUIPMENT

2-111 BCIMOMOI'ATENIbHOE OB0PYAOBAHNE 2-111 AUXILIARY EQUIPMENT

2-11.1.1 Bce BcnomorartensHoe 060pyaoBaHve A0MKHO ObITb JOCTYMHO Npy paboTe C KOHTaKTHOM 2-11.1.1 All auxiliary equipment shall be available when working with the contact line, regardless of the
TNIMHWEN He3aBMUCMMO OT COCTOAHMS BaTapen. OHM AOMKHBI aBTOMAaTUYECKN BOCCTaHaBNMBaTb battery condition. They shall automatically restore operation after passing the neutral section.
paboTy Bcrieq 3a NPOXOoXaeHNemM HeWTpanbHON CEeKLMN.

2-11.1.2  [BcnomoraTternbHoe 060pyaoBaHNE AOMKHO ObiTb 3IEKTPUHECKM OrpaXaeHHbIM U 2-11.1.2 Auxiliary equipment shall be electrically shielded and isolated from power sources and traction
N30IMPOBAHHbLIM OT MCTOYHWUKOB MUTAHWA U TArOBbIX LieNen. circuits.

2-11.1.3  [Mobble uenu, coeanHeHHbIe C 3eMIei, AOMKHbI MMETb NErkoaoCcTyNHbIe TOYKM pasbeanHeHuin  |2-11.1.3 Any circuits connected to the ground shall have easily accessible disconnection points in order
Onst TOro, 4To6bl Bblna BO3MOXHOCTb Pa3rpaHUYeHns UX C Lerbio NPOBEPKN U UCTIbITAHUNA. to be able to differentiate them for the purpose of verification and testing.
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2-11.14 PoseTku fomkHbl ObITb 06ecnedeHbl Ha KaaoM KOHLE 3M1eKTponoesaa, Ha ypoBHe Hke pambl  (2-11.1.4 Sockets shall be provided at each end of the electric train, at a level below the frame for depot
Ons BcnomoratenbHoro obopyAoBaHus Aeno, BHELHero 3apsaHoro yCcTponcTea, auxiliary equipment, external charger, external lighting devices. The electric train shall be
OCBETUTENbHBIX BHELLHUX MPUOOPOB. DNeKTponoesa AoSKeH ObiTb YKOMMNIIEKTOBAH PO3eTKaMu 1 equipped with sockets and plugs.

BUJIKAMMU.

2-11.1.5 |B kaxxgom BaroHe A0mKHO ObITb NpegyCcMOTPEHO He MeHee ABYX po3eTok Ha 220 B 2-11.1.5 In each coach at least two sockets at 220 Vac shall be provided.
nepemMeHHoro Toka. [JocTyn K 3TuM po3eTkam JoSPKeH OblTb TOMNbKO Y nepcoHana. [JomkHo ObiTb These sockets shall be accessible just by personnel. A mean to prevent access for the
npeayCcMOTPEHO CPeAcTBO ANs HeAOoNYLWEeHUst 4OCTyNa NacCaxupos. passengers shall be provided.

2-11.1.6  [MocTaBLuK JOMKEH yKasaTb Tabnuuy, ykasblBatoLLyo (yHKLUMM U NOTPEONSEMY0 3HEPIuio B 2-11.1.6 The Supplier shall provide a table indicating the functions and energy consumption in kW and kA
KBT 1 KA Kaxgoro BCnomoraTenbHOro anekTpuieckoro obopyaoBaHus, a Takxke obLyto of each auxiliary electrical equipment, as well as the total maximum load during operation of the
MaKkcuMarnbHyto Harpy3ky npu pabote anektponoesaa. [laHHas Tabnvua JormkHa BKNoYaTh train. This table shall include the nominal output power of the auxiliary feeding system, and shall
HOMMHASbHY0 BbIXOAHY0 MOLLHOCTb BCMOMOraTesibHoW nNuTaTesisHOM CUCTEMbI, U AOSDKHA demonstrate that the feeding system has the appropriate output power under all operating
[EeMOHCTPUPOBaTh, YTO CUCTEMA NUTAHNSA UMEET COOTBETCTBYIOLLY 0 BbIXOAHYO MOLLYHOCTb Npu conditions.

BCEX ONEepPaLMOHHbIX YCIIOBUSIX.

2-11.2 BCIMNOMOI'ATE/IbHbIE SNEKTPUYECKUE MALLVHbBI 2-11.2 AUXILIARY ELECTRIC MACHINES

2-11.21 Ha anektponoesge Anst NPMBOAOB, KOMNPECCOPa, LIEHTPOOEXHbIX BEHTUIIATOPOB, MaCsHbIX 2-11.21 Three-phase asynchronous motors shall be used on electric trains for drives, compressors,
HacoCcoB C HOMUWHaSbHBbIM paboynm HanpsbkeHeM anekTpoasuratens 380 - 440 B fOmkHbI centrifugal fans, oil pumps with a rated operating voltage of 380 - 440 V of the electric motor.
NpUMEHSITbCS TpexdasHble aCUHXPOHHbIE ABUraTenu.

2-11.2.2  [Knacc nsonauum no HarpeBy CTOWKOCTM He Huxe knacca F, T.e. cnocobHbIN BblaepxaTb 2-11.2.2 Insulation class for heating resistance is not lower than Class F, i.e. capable of withstanding a
Temnepatypy 155 °C. temperature of 155° C.

2-11.3 AKKYMYTIATOPHAA BATAPEA W BHELIHAA 3APALOKA 2-11.3 RECHARGEABLE BATTERY AND EXTERNAL CHARGING

2-11.31 AkKyMynsiTOpHble 6aTapen JOMmkHbI OblTb NpegyCcMOTPEHbI C Lienblo obecneveHns Harpy3ku 2-11.3.1 Rechargeable batteries shall be provided in order to supply the DC loads when auxiliary power is
nNpsMOro Toka, Koraa BCnomoraTtensHoe NUTaHne oTCyTCTBYET. not available.

AKKYMYNATOp JOIMKEH COOTBETCTBOBATb COBPEMEHHOMY YPOBHIO Pa3BUTUS TEXHUKM. Battery shall be as per current state of art technology.

2-11.3.2  [MMpeanoyTuTENbHBLIM SBMSIETCSH UCMOSb30BAHUE HEOBCTYXMBAEMbIX akKyMynsiTOpHbIX 6atapen. |2-11.3.2 Itis preferable to use maintenance-free batteries.

Llenun ynpaBneHusi ¢ HanpshkeHWeM NOCTOSIHHOTO ToKa AOMMKHbI OblTb ABYXNPOBOAHBIMU U Control circuits with DC voltage shall be two-wire and isolated from the body of the wagons and
N30MMPOBaHHBLIMW OT KOpyca BaroHOB U A0KHbI ObiTb 060pYA0BaHbI YCTPONCTBAMYU KOHTPONS shall be equipped with insulation monitoring devices.
n30naumm.

2-11.3.3 BaTtapest forkHa ObITb 3aLUyLLEHa OT NOSIHON pa3psakyM NyTeM OTCOeaAVMHEHUsI BCEX Harpy3ok Ha [2-11.3.3 The battery shall be protected from full discharge by disconnecting all loads at a predetermined
npegonpeneneHHoM ypoBHe HanpsixeHusl, obecnevmBas JOCTATOMHYO CNOCOBHOCTL Ans voltage level, providing sufficient capacity to raise the current collectors.
NMOAHATUS TOKOMPUEMHVKOB.

2-11.3.4 [Onsa obecneyeHusi B3pbIBO3ALLUMLLEHHOCTU aKKyMYIATOPHbIX OTCEKOB (SILLIMKOB) AOMKHbI BbITh  |2-11.3.4 To ensure explosion protection of battery compartments (boxes), measures shall be taken to
NPUHSATBHI MEPbI MO OTBOAY ra3oB WUIM CHKEHUIO U3BbITOYHOrO AaBMEHUsI NPY B3pbIBE NyTEM remove gases or reduce excess pressure during an explosion by organizing ventilation during
opraHu3aunmM BEHTUNSLUM BO BPEMS CTOSIHKM 3ieKTponoesaa Unm CHUXKeHUs 3bbITOYHOro the parking of the train or reducing excess pressure during an explosion by installing pilot valves.
[OaBrieHns Npu B3pbiBe NyTEM YCTaHOBKU Pa3rpy304HbIX knanaHoB. KoHueHTpaums Bogopoaa B The concentration of hydrogen in the volume of battery boxes should be no more than 0.7%.
obGbeme akKyMYSTOPHbIX SLWMKOB AormkHA ObiTb He 6onee 0,7%.

2-11.3.5 [lMoTeps 3apsiga 6atapen JormkHa coobLaTbCs MaLUIMHUCTY CBETOBLIM CUrHAsIoM v 2-11.35 The loss of battery charge shall be reported to the driver by a light signal and displayed on the
oTobpaxaTbCcs Ha ancnee. display.

2-11.3.6 BaTapes gomkHa 6biTb 3alyuLEHa NPOTUB HeNpeaHaMmepeHHOro pesepca nonsipHoctn 6atapen. |2-11.3.6 The battery shall be protected against unintentional reverse polarity.

2-11.3.7  [OnekTponoesp gomkeH 6biTb 06opyaoBaH "ABapuitHbiM" coeguHeHneM Mexay wuHon 110 B ansi |2-11.3.7 The electric train shall be equipped with an "Emergency" connection among the 110 V bus to
BO3MOXHOCTUN MUTaHWSA OT akKyMynsiTopa BTOPOro afekTponoesaa B criyvyae oTkasa allow the battery of second electric train in case of failure of the battery or its partial discharge to
aKKyMYnsiTopa Uin ero YacTUYHOWN paspsiakiu. be supplied.
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2-11.3.8  |OomkHbl ObITb NPpeayCMOTPEHbI YCTPONCTBA, ObecneynBatoLLme nuTaHne BCnoMoraTenbHoro 2-11.3.8 Devices providing power to the auxiliary equipment of the cars from the external network
060opyoBaHUs BaroHOB OT BHELLHel ceTu (Aeno). Po3eTkun Ana nogknioYeHns BHELLHero (depot)shall be presented.
3NEeKTPOCHABXEHNS JOMKHbI BbITb PACNONOXEHbI NOA BaroHaMu U 3aKpbIBaTbCSt repMETUYHBIMU Sockets for connecting external power supply shall be located under the cars and closed with
KpblLWKaMW. B KOHCTPYKLMM OIMKHO BbITb NpeayCMOTPEHO YCTPOUCTBO, UCKIoYatoLLee sealed covers. A device that excludes the possibility of simultaneous supply of voltage from the
BO3MOXHOCTb OAHOBPEMEHHOM NOAAYN HaMPSHKEHUSI OT KOHTAKTHOWM CETU U OT BHELUHEN CeTn contact network and from the external network of the depot shall be in the design.
aeno. INioboe obopyaoBaHue anekTponoesaa Ans BHeLLHen noasapsaakm barapei JOmKHO BbiTb Any electric train equipment for external battery recharging shall be capable of fully recharging a
CcnocobHo K NOHOW nepesapsiake NoNHOCTLI0 paspsikeHHou GaTapew. fully discharged battery.

2-11.4 CcKay 2-114 TCMS

2-11.4.1 OrnekTponoess A0MKEH UMETb COBPEMEHHYO CUCTEMY ANArHOCTUKW, OXBaTbIBatOLLYO CUnoBble, |2-11.4.1 The electric train shall have a modern diagnostic system that covers power, auxiliary, control
BCMoMoraTesibHble, KOHTPOrbHbIE U MHEBMATUYECKMUE CUCTEMbI C MHCDOPMALIMEN Ha Py CCKOM and pneumatic systems with information in Russian. When working in a coupling,
asbike. [py paboTe B cLenke oLnBKM AOIDKHBI NepefaBaTbCs B KabyHYy OCHOBHOIO errors shall be transmitted to the cab of the main electric train. A recording device shall be
anekTponoesga. [na 3anMcy 0CHOBHbIX NapameTpoB BO BpeMs paccriefoBaHus Nnocre asapum installed to record the main parameters during the investigation after the accident. Recording
[OIMKHO BbITh YCTaAHOBIMEHO 3anvcbiBatoLLee YCTPONCTBO. Pernctpupytowme ycTponcTea devices shall store information about the malfunction in memory for 30 days.
OOIDKHBI XPaHUTb MHAPOPMAaLIMIO O HEUCNPaBHOCTU B NaMaTh B TeveHune 30 CyTok.

2-11.4.2 [CobbITME OOIMKHO PErncTpMpoBaTbCS BCAKUIA pas, koraa: 2-11.4.2 Event shall be recorded whenever:
- NPOUCXOANT OTKa3 NBON CUCTEMbI UNK PYHKLMK, KOTOPbIN MOXeET BbiTb 060CHOBaHHO - there is a failure of any system or function that can reasonably be recorded; and/or
3aperncTpupoBaH; n/mmm - specific conditions or actions occur on the electric train.
- B 9MEKTponoesae BO3HWUKAIT onpefeneHHble YCoBUs Unv AeNCTBUS.

2-114.3 Cnucok cobbiTuin, Noanexalinx perucTpaumnm, x NpuopuTeT U COOTBETCTBYOLWME MeTaaaHHble, |2-11.4.3 The list of Events to be recorded, their priority, and relevant metadata associated to the Event
CB$i3aHHble C COBbITUEM, AOMKHbI ObiTb pa3paboTaHbl Ha 3Tanax NPOEKTUPOBaHUS U must be developed during design phases and agreed with Customer.
cornacoBaHbl ¢ 3aKa34yukoM.

2-11.4.4  |CobbITUsA JOIDKHBI PErMCTPUPOBATLCA Kak Ha 2-11.4.4 Events shall be recorded on both
- Brioke ynpaBrneHnsi NoacUCTEMbI, B KOTOPOW MPOM3OLLSIO COBLITUE; Tak U B - the Control Unit of the Subsystem on which the Event occurs; and
- CKAOy. - TCMS.

2-11.4.5 |JomkeH 6blTb 06ecneYeH MOHUTOPUHT B PEXMME pearibHOro BpEMEHU. 2-11.4.5 Real time monitoring shall be ensured.

2-11.4.6  |[domkHbl ObITb NPeAcTaBneHbl MOMe3Hble 1 CBOEBPEMEHHbIE Npedy NpexaeHnst 1 2-11.4.6 Useful and timely warnings and diagnostic information
avarHocTtnyeckast ntHdopmaums -to assist in operating the electric train in the manner, which is most safe, efficient and reliable;
-ANsi NTOMOLLM B 3KCNyaTaumu anekTponoesaa Takum obpasom, KOTOpbIl SiBRsieTcs Hanbonee - to inform of faults and failures which require withdrawal of the electric train from service;
B6e3onacHbIM, 3(EKTUBHBIM Y HAAEXKHBIM; - to minimize the impact of disruptions on the service; and
- Ans MHPOPMMPOBAHMSI O HEMCMPABHOCTAX W OTKa3ax, KoTopble TpebyioT BbiBOAA - to support the effective maintenance of the fleet.
anekTponoesga 13 aKcnayaraumu; shall be provided.
- Ans MUHUMU3aUMK BRnsiHWSE c6oeB Ha o6cnyxuBaHue; u
- ANs noaaepkm 3peKTUBHOr0 TEXHNYECKOro 0bCyXMBaHWsA napka.

2-11.4.7 |Apxutektypa CKOY pgormkHa ObiTe NpeacTaBneHa Ha aTane npoeKkTUPOBaHWS U NOANEXUT 2-11.4.7 TCMS architecture shall be submitted during design phases and subject to the approval of the
YTBEPXKAEHMIO 3aKa34YMKOM, YTO MOXET NOTpeboBaTh BHECEHWS U3MeHeHUI MNocTalukom, Customer, which may require modification to the Supplier to be implemented without additional
KoTOpble By OyT peanv3oBaHbl 6e3 JONONHWUTESbHbIX 3aTpar. cost.

2-11.4.8 [®PyHKumK, BbINOnHAeMble ¢ nomollbio CKAY, gomkHel umeTb YLIB (YpoBeHb LienocTHOCTH 2-11.4.8 Functions executed with TCMS contribution shall have a SIL (Safety Integrity Level ) lower or
6e30MacHOCTM) HUXE U paBHbIN YPOBHIO, obecneynBaemomy CKIIY. equal to the one provided by the TCMS.

2-11.4.9 [Kaxpgas dyHkums, BbinonHsaemas CKOY munm npu yuyactum CKOY, gomkHa 6biTe onncaHa B 2-11.4.9 Each functionality executed by the TCMS or with the contribution of the TCMS shall be described
NPOEKTHON AOKYMEHTaLMKN Takke C MOMOLLIbIO AvarpamMmMbl NoCiegoBaTeNnbHOCTU C YKka3aHuem in the design documents also by means of Sequence Diagram with timing indication (indication of
BpEMEHW (yKa3aHue BpeMeHu, HeobxoaMmoro ans obMeHa pasnuyHbIMU CUrHanamum, the time needed to exchange the different signals associated to the execution of the
CBsI3aHHbIMM C BbINOMHEHNEM (PYHKLIMM). functionality).
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2-11.4.10 |Cuctema ynpaBneHusi 4OMmKHa ObITb BbIMNONHEHA HA COBPEMEHHOM MUKponpoLleccope, 2-11.4.10 [The control system shall be made on a modern microprocessor allow the train to be controlled
Nno3BonsALWEM YNPaBnATb 3NEKTPONOEe30M TOMbKO 13 0QHON kKabuHbl, o6ecnednBaTb paboyyto from only one cab, provide the working cab with all information about the work of other trains
kabuHy Bcew nHdopmaumen o paboTte Apyrux 3NeKTPONoe3aoB nNpu paboTe Ha cucTeme u3 when working on a system of many units. TCMS architecture shall be based on the state of art
MHoOrUx egunuu. Apxutektypa CKOY pomkHa 6biTb OCHOBaHa Ha COBPEMEHHOM YPOBHE of railway technology.
Pa3BUTUSI XKENE3HOOOPOXKHON TEXHUKM.

2-11.4.11 [domxHbl 6bITb pacCMOTPEHbI CReayoLwme CTaHAapThbI: 2-11.4.11  |IEC 61375 Electronic railway equipment - Train communication network (TCN)
IEC 61375 3nekTpoHHOE Xene3HoaopoxHoe obopyaoBaHue - CeTb noesgHon cesasu (CIC) EN 50128 Railway applications - Communication, signalling and processing systems - Software
EN 50128 NpumeHeHWe Ha xenesHbix goporax - CUCTEMbI CBSI3WU, CUrHanM3auum n obpaboTku for railway control and protection systems
MHdopMaumm - NporpammMmHoe obecneveHne ans CUCTEM yNpaBreHus U 3aLUmTbl Kene3HbiX EN 50129 Railway applications - Communication, signalling and processing systems - Safety
nopor related electronic systems for signalling
EN 50129 >Xene3sHogopoxHoe obopyaoBaHue - Cuctembl CBA3M, curHanusaumm 1 obpaboTku Standards shall be considered
MHDOPMaLmK - DNEKTPOHHbIE CUCTEMbBI CUrHaNIM3aLmm, CBsi3aHHble ¢ 6e30MacHOCTLIO.

2-11.5 CBETOBAA NHONKALMA MYJIbTA MALWWNMHWUCTA U CUTHAJTTIMUSATOPHI 2-11.5 DRIVER'S CONSOLE ALARMS AND PASSENGER INFORMATION SYSTEM

2-11.51 KomnnekcHoe ycTponcTBO 6e30MacHOCTU, CEPTUDULMPOBAHHOE AS1A SKCMyaTauum B 2-11.51 In concept phase the Supplier shall consolidate the requirements to be used for the signallins
COOTBETCTBUM C TpeboBaHusimu CoBeTa No XXene3HoAOPOXHOMY TPaHCMOPTY rocyaapcTB - system. Comprehensive safety device certified for operation in accordance with the
y4acTHukoB CogpyxecTsa. [ocTaBLMK AOMKEH AeCTBOBaTb Kak MeHemKkep NHTepdeincos 1 requirements of the Rail Transport Council of the Commonwealth of Independent States. The
onpeaenvTb BCe MHTepdEenChl Anst Haanexallen yCTaHOBKM CUCTEMbI/CUCTEM CUrHanM3auum Ha train builder shall act as interfaces manager and identify all the interfaces to properly install the
aneKkTponoess. signalling system/s on the electric train.

2-11.5.2  |MawwuHUCTY JoSmKHbI ObITb NpeacTaBfeHbl HeoOXoANMble AaHHbIE O XOA4e BbIMOSIHEHUS 2-11.5.2 The driver shall be provided with the necessary data on the progress of the control system
CUCTEMOW ynpaBreHnst BCeX OCHOBHbIX dyHKLUMIA. [Mpy 3TOM AormkHa ObITe NpeaycmoTpeHa performing all the main functions. At the same time, it shall be possible to obtain information
BO3MOXHOCTb MOSyYeHNs MHopMaLmm o: about:
- paboTe 1 cocTosiHUM 0BOPYAOBaAHNS, CUCTEM JJIEKTPONOE3aa; - operation and condition of the equipment, systems of the electric train;
- NpegoTKasHbIX (NpeawecTBYOLWMX 0TKa3dy) CUTyaumsax 1 oTkasax; - pre-failure (pre-failure) situations and failures;
- NPUBIVXKEHNN UNN HACTYNNEHUN NpeaenbHbIX PEXMMOB paboThl; - the nearing or reaching of extreme operating conditions;
- obmMeHe uHpopmaumen ¢ 06bEKTaMM KeNe3HOAOPOXKHON MHAPACTPYKTYpPbI, HA 3Tanax - exchange of information with railway infrastructure facilities, during design phases the exchane
NPOEKTUPOBaHMSA Ny TN 0BMeHa MeXay HAMU OOMKHbI BbiTb KOHCONMAMPOBaHLI 6e3 path shall be consolidated with no additional cost for JSC OTY.
nononHuTenbHbIX 3atpat anst AO "YTI". - and others.
- 1 gpyrue. The presentation of information shall be implemented:
MNpencTasneHve nHopmaLmm AOMMKHO peann3oBbiBaTh: - the main set of parameters characterizing the current state of the electric train;
- OCHOBHOW Habop NapameTpoB, XapakTePU3YOLLMX TEKYLLLEe COCTOSIHWE 3MeKTpornoesaa; - information called at the request of the driver;
- MHbOpMaUMIo, Bbi3biBaeMyto MO 3anpocy MallUHUCTa; - additional information automatically displayed in case of emergency situations.
- OOMOMNHUTENbHY0 MHAOPMaLMIO, aBTOMAaTUYECKW MHAULMPYEMYIO NPU HELUTaTHbIX U Details shall be agreed with JSC OTY during design phases.
aBapUiAHbIX CUTYyaLusX.
[eTtanu fomkHbl BbiTb cornacoBaHbl ¢ AQ "YTW" Ha aTane npoeKTMpPOBaHWI.
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M NPOBEAEHWA NEPETOBOPOB

NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 321382



TEXHUYECKAA CNELNOUKALNA

"MocTaBka anekTponoesgos (M),

3anacHbIx Yactel n 060pyaoBaHUs, HEO6XOAUMOTC

ON19 X TexXHMYeckoro obcnyxxmeaHus, obyyeHne nepcoHana
M UCTOYHUK 3aeMHOro dnHaHcupoBaHus"

2-11.5.3 |HOomkHa obecneuymBaTbCs AMarHOCTUKa nepeq oTnpaBreHneM (NOAroToBka afekTponoesaa), 2-11.5.3 Diagnosing before departure (train preparation), testing of all components of the train and the
TECTMPOBaHME BCEX Y3MOB 3M1IeKTponoe3aa N CUCTEMbI YNpaBrieHus. control system shall be provided.
[unarHocTvKa B NyTW crefoBaHust JOMMKHA Kak MUHUMYM obecneynBaTh:
- KOHTPOJSIb COCTOSIHWS M NapaMeTpoB 060pyA0BaHUS 3nekTpornoesaa (MexaHU4YecKoro, Diagnosing during service shall be provided at least:
3MEKTPUYECKOro, MHEBMATUYECKOro), BKMOYasi CaMOANarHOCTUKY CUCTEMbI YNpaBreHus:; - monitoring of the condition and parameters of the train equipment (mechanical, electric,
- CBOEBpeMeHHoe MHOPMMPOBaHUE MaLUMHUCTa 00 aBapuiHbIX U NpedaBapuUiHbIX CUTYauUusX; pneumatic), including self-diagnosis of the control system;
- onpegeneHne NpuU4nHbI OTKIIOHEHNS KOHTPONMMPYEMbIX COCTOSIHWIM 1 NapaMeTpos, C Bblaavein - timely informing the driver about emergency and pre-emergency situations;
pekomMeHaaumin no obecneyeHnto paboTocnocoBHOCTH anekTporoesaa u ero 6esonacHoro - determination of the reason for the deviation of controlled conditions and parameters, with the
[BWKEHUST; issuance of recommendations to ensure the operability of the train and its safe movement;
- BbISIBNEHNE HEKOPPEKTHBIX AEWCTBUIA MaLUMHUCTa C BblAayen COOTBETCTBYOLLMX COOBLLEHWI; - identification of incorrect actions of the driver with the issuance of appropriate messages;
- PEXUM 3aMnMUCK U XPaHEHUs] OCHOBHbIX ANArHOCTUPYEeMbIX NapameTpoB A NoCreayoLero - the mode of recording and storing the main diagnostic parameters for subsequent analysis.
aHanusa. Diagnosing in depot conditions, during routine inspection and repair, a check of components and
[Npun gnarHoCcTuKKN B yCNOBUAX AENO NPY NSIAHOBOM OCMOTPE M PEMOHTE J0ShKHa ObiTh assemblies, as well as all control system units, shall be carried out using a set of tests and
peanv3oBaHa NpoBepkKa y3roB U arperaTos, a Takke BCcex BIIOKOB CUCTEMbl yNpaBreHus ¢ service programs.
NoMoLL0 Habopa TECTOB M CEPBUCHBIX NMPOrpammM.

Diagnostic concept shall be presented in the ffer and finalized in design phases.

KoHuenuust anarHocTukKM JoimkHa 6biTb NpeacTaBnieHa B NpearnoxeHun n gopabotaHa Ha aTanax
NPOEKTUPOBaHUS.

2-11.54 WHankaums "O6wmn cbon” gomkHa noctynatb Ha obe kabuHbl 1 BO BCe kabuHbl Npu paboTe B 2-11.54 The General Failure indication shall be sent to both cabs and to all ones when working in a multi-
cucteme MHorux eanHu. Mugmkaums "O6wmin Coon" gormkHa NosBnaTbCs NpU BO3HUKHOBEHWN unit system. The General Failure indication shall appear when any general breakdowns occur.
ToObIX OBLLMX MOMIOMOK.

2-11.5.5 |Oucnnen mawuHMcTa JOMmKeH ObiTb B Kaxaon kabuHe. OH gormkeH nepefgasatb MHopmauuto no |2-11.5.5 The driver's display shall be in every cab. It shall transmit information on failures and
c605M 1 pekoMeHayemble AeNCTBUS N0 UX UCMPaBIeHMIo, KoTopble ByayT ucnonb3oBaTbCs recommended actions to correct them, which will be used by the team in the work of preparing /
Bpuragoi B paboTe No NOAroToBKe / HAXOXKAEHWNIO HEUCTIPABHOCTEN. finding faults.
[ucnneit MalwmHUCTa JOSmKeH OblTb akTMBEH BO BCex kabuHax. Komanabl ¢ gucnnes mawmHncTa Driver’s display shall be active in all the cabs. Commands from Driver’s display (if any) shall be
(ecnu TakoBble UMEKTCST) A0SHKHbI OblTb BO3MOXHbI TOMbKO U3 raBHOM KabuHbI. possible only in the master cab.

2-11.5.6  [WHdopmaums gormkHa nokasbiBaTbCs O4€Hb AOCTYMHO U B BUAE KOMMbIOTEPHOTO «MeHo». 2-11.5.6 The information shall be displayed very easily and in the form of a computer "Menu". The display
[vicnnei gomkeH GbiTb HA Pycckom si3bIKe. shall be in Russian.

2-11.5.7 Ecnu curHanel c60eB oTpaxatoT OLWMOKM Ha rMaBHOM 1 BEAOMOM 3MekTponoesaax, Aucnnemn 2-11.5.7 If the fault signals reflect errors on the main and led electric trains, the display shall indicate the
[OOJIDKEH yKasaTb B KAKOM MEeCTOMOMOXEHUN U B KAKOM 3NeKTponoesae npousoLuen c6oin. location and the train on which the failure occurred. Driver’s display shall be designed to properly
[ucnneit MalwmHUCTa JOImKeH BblTb CNPOEKTUPOBaH TakuM 06pa3oM, YToGb! Haanexalm displayed the status of two consist configuration. The Supplier shall demonstrate that the
o6pa3omM oTobpakaTb COCTOSIHME ABYX KOH(UIypaumii. NMocTaBLLUMK OOITKEH considered design satisfy the Human Factor requirements.
NpPOAEMOHCTPMPOBATb, YTO paccMaTpuBaeMasi KOHCTPYKLUWS YAOBReTBOpsieT TpeboBaHmsm
YernoBevyeckoro pakropa.

2-11.5.8 |lNpemycMOTpeH pexvum TEXHUYECKOro obCyXuBaHus Ans TeXHMKOB Aeno. Pexvim TexHuyeckoro (2-11.5.8
obcnyxuBaHua JomkeH obecneynBaTh AanbHENLLWA YPOBEHb ANArHOCTUYECKUX AaHHBLIX ONs Maintanance mode for depot technicians shall be foreseen. Maintenance mode shall allow a
NoAnepXKN TEXHNUYECKOro nepcoHasna npu NpoBeAEHUN TEXHUYECKOTo 06CyXNBaHWS. further level of diagnostic details to support the technicians in the maintenance activities.

2-11.5.9 |Bce nsobpaxeHus ¢ kamep BUAEOHAOMIOASHUS AOIDKHBI XPAHUTLCS B NAMSATKW, 9KBUBAnNeHTHon  [2-11.5.9 All CCTV images shall be stored for equivalent of 10 days of normal service memory.
10 gHAM HopMasibHOW paboThl.
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2-11.5.10 |Kaxabli BaroH gormkeH 6biTb 060pyaoBaH BHY TPEHHUMU ancnnesmun. KonnyecTtso u 2-11.5.10 [Each car shall be equipped with interior displays. Number and location of displays shall allow all
pacnonoxeHue aucnnees AOSHKHO NO3BOSSITE BCEM Naccaxupam npaBuiibHO BUAETb passengers to properly see the displayed information. The Supplier shall demonstrate how this
oTobpaxaemyto nHgopmaumio. MocTaBLLMK JOIDKEH NPOAEMOHCTPUPOBATD, Kak ObIo requirement has been achieved.
BbINOMHEHO 3TO TpeboBaHue.

2-11.5.11 |KaxabIi BaroH gormkeH 6biTb 060pyaoBaH BHeLWHUMK aucnnesmu. KonnyecTtBo 1 pacnonoxenue |2-11.5.11  |Each car shall be equipped with exterior displays. Number and location of displays shall allow to
aucnnees AOIMKHO NO3BONATL NPaBUbHO BUAETb OTobpaxaemyto MHopMaumio ¢ Nnatgopmbl. properly see the displayed information from the platform. The Supplier shall demonstrate how this
MocTaBLUMK JOMKEH NPOAEMOHCTPUPOBATh, Kak BbINo BbIMOMHEHO 3TO TpeboBaHue. requirement has been achieved.

2-11.5.12 |CopgepxaHue oTobpaxkaemon nHopMaummn JomkHO ObiTb COrnacoBaHo Ha aTanax 2-11.5.12 [Content of the displayed information shall be agreed during design phases.
NPOEKTUPOBAHUS.

2-11.5.13 [MawuHNCT JOIMKEH MMETb AOCTYN K 3TOM MHOPMaLWMK U3 KabWHbl MaLLUMHUCTA. 2-11.5.13 | Driver shall have access to this information from the driver’s cab.

2-11.5.14 [OomxHa BbITb 0GecneyeHa ayaMocBsa3b MeXay: 2-11.5.14 |Audio communication between:
- MaLWVHUCTOM 1 OpYyrMMm YneHom Gpuragbi; - Driver & another member of the crew;
- Mexgy kabuHomn 1 kabuHom; n - Cab to Cab; and
- Maccaxvpom ¥ noesgHomn bpuragoi - Passenger and train crew
KoHcTpykumst pormkHa 6biTb JopaboTaHa Ha cTagmm NPoeKTa U NOANIEXUT Y TBEPXKAEHNIO Shall be ensured. Design shall be finalized during project phases and subject to the Customer
3akaz4ymKom. approval.

2-11.5.15 [CWIN (Cuctema NHdopmunpoBaHus MaccaxvpoB) AomkHa ObiTb CNOcobHa aBToMaTnyecku 2-11.5.15 |The PIS shall be able to present automatically information to the passengers. Information content
npepocTaBnATb MHOpPMaLmio naccaxupam. NHopMaLmoHHOe HanosiHeHne BO BCEX in all the possible configurations (e.g. Normal service, Emergency, Evacuation and so on) shall
BO3MOXHbIX KOHGpUrypaumsix (Hanpumep, HopmarsibHoe o6cnyXmBaHue, aBapuiiHoe, 3Bakyauus u be finalized during project phases and subjected to the Customer's approval.
T.4.) AOMKHO BbITb AopaboTaHo Ha Tanax NPoeKTa U NOANEXUT YTBEPXKAEHWIO 3aKa34ynKOM.

2-11.5.16 [OomxeH BbITb 06ecneyeH nHTepderic mexay cuctemon CUIM n cuctemon asepen ans 2-11.5.16 |An interface between PIS system and Doors system shall be ensured in order to automatically
aBTOMaTUYECKOro NpefocTaBneHNs naccaxmpam 3ByKOBOW UMW BU3yarbHOW MHdOpMaLmm o provide audio or visual information to Passengers related to the door inhibited or out of service.
3abnoKMpPOBaHHONM NN HepaboTaroLLen ABepu.

2-11.5.17 [CucTtema cBsi3n formkHa ObiTb CNPOEKTUPOBaHa Takum obpasoM, 4Tobbl B cryyae oTkasa ogHoro |2-11.5.17 | The communication system shall be designed in such a manner that it continues to operate at
13 ee nepeaarnLLyx 3NeMEHTOB Npoaorkana pabotatb He MeHee NONoBUHbI (pacnpeaeneHHbIX least half (dis-tributed throughout the train) of its loudspeakers in the event of a failure in one of
Nno BCEMY 3NEKTPOMNoe3ay) rpPOMKOroBOpuTENen, Unu Anst MHPOPMUPOBAHKUS NAaCCaXNpPoB its transmission elements,or another mean shall be available to inform the passengers.
OOIMKHO BbITb NpedyCMOTPEHO Apyroe CpeacTBo.

2-11.5.18 [CanoH BaroHa fomxkeH bbiTb 060pyAoBaH LndpPoBON MHOPMALMOHHOW CUCTEMO, 2-11.5.18 |The interior of the car shall be equipped with a digital information system, including:
BKIIOYatoLLen: visual information devices ("running lines", overhead displays with a monitor and loudspeakers)
- yCcTponcTBa Bu3yarnbHol nHdopmaumm ("6eryme cTpokn", NoaBECHbIE AUCTNNIEN C MOHUTOPOM (passenger notification: outdoor air temperature and passenger compartment, approach station,
1 FPOMKOroBOpUTENSIMK) (ONOBELLEHME NACCAXUPOB: TeMnepaTypa HapyXHOro Bo3gyxa 1 B train speed, current time, arrival time at the approach station, etc.), route display;
caroHe, CTaHUMsi N0AX0Aa, CKOPOCTb ABWXEHUS 3MEKTponoesaa, TeKyLlee BpeMsi, BpeMms - speakerphone;
npubbITUA Ha CTaHUMIO NOAXoAa U T.4.), OTobpaxeHWe mapLupyTa; - digital informant;
- FPOMKY0 CBS3b; - passenger-driver intercom with registration, which ensures the storage of information for at
- UM poBON MHbopMATOp; least 240 hours;
- NeperoBopHoOe YCTPOMNCTBO Naccaxnp-BoauTens C pernctpaumen, obecneyvsaiollee xpaHeHvne - 2 LCD monitors in each car.
MHOpPMaLmmn B Te4eHne He MeHee - equipment for providing passengers with access to the Intranet network (server, WI-FI
He MeHee 240 Yacos; equipment)
- 2 XXK-MoHuTOpa B KaXXgom BaroHe. - there shall be one or two vandal-proof USB connector for charging mobile devices for each
- obopyaoBaHue ans obecneveHust JocTyna naccaxupos k ceTu NHTpaHeT (cepsep, WI-FI- three seats, the USB connector must be visible in the darkness.
obopypoBaHue)
- Ha Kaxkable TP NOCaA0YHbIX MecTa AorKeH ObiTb OQVH UM ABa aHTuBaHAanbHbIx USB-
pasbeMa ansa 3apsiakm MobunbHbix ycTponcTs, USB-pasbem gomkeH ObiTb BUOEH B TEMHOTE.
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2-11.5.19 |TpaHcnaums 06bABNEHUIA NS NACCaXMPOB AOSMKHA OCYLLECTBNATLCSA Yepes BHY TPEHHWE 2-11.5.19 [The broadcast of announcements to passengers shall be made through internal carriage
BaroHHbIE MPOMKOrOBOPUTENN. loudspeakers.

2-11.5.20 |MNpu coegmHeHUN aNeKTPONoe3aoB AOIMKHA ObiTb NPeayCcMOTPpeHa BO3MOXHOCTL 06beanHeHns  [2-11.5.20  |When connecting electric trains, it shall be possible to combine passenger information systems.
cUcTEM MHOPMUPOBAHWS NaCCaXNPOB.

2-11.6 OCBELWEHUE 2-11.6 LIGHTING

2-11.6.1 VcKkyccTBeHHOe ocBeLleHre KabyHbl MalluMHMCTa AOIMKHO ObITh BbINOMHEHO B cooTBeTCTBUM € |2-11.6.1 Artificial lighting of the driver's cab shall be carried out in accordance with the requirements.
TpeboBaHuaMU. CBETUIBbHVKM paboyero 1 aBapuinHOro OCBEeLLEHWs, NOACBETKM NPUGOPOB 1 Working and emergency lighting fixtures, instrument lights and alarms shall be positioned in such
CUrHanuaaTopbl crefyeT pacnonarate Takum 06pa3om, YToObl X NPSIMON U OTPaXXEHHbLIN OT a way that their direct and reflected light from the windows of the cab and instruments does not
CTeKkon KabuHbl M NpBOPOB CBETOBOW NOTOK HE NoNagan B rnasa MalvHUCTa U ero NOMOoLLHMKa get into the eyes of the driver and his assistant when driving a train from the workplace in the
npu ynpaeneHnn anekTponoe3aom ¢ pabounx Mect B nonoxeHun "cuas” n "ctos". "sitting" and "standing" position.

2-11.6.2 [B canoHax BaroHoB AOMKHO BbiTb NpesyCcMOTpeHo paboyee, aBapuiHOE 1 OeXypHoe 2-11.6.2 Working, emergency and duty lighting shall be provided in the interiors of the cars. The working
ocBelleHre. Paboyee 1 aBapuiiHoe OCBeLLEHNE NOMELLEHNIA BaroHOB AOSMKHO ObiTb BbINOMHEHO and emergency lighting of the premises of the cars shall be carried out in accordance with the
B COOTBETCTBUM C TpeBOBaAHUAMW. requirements.

2-11.6.3  |lNpu NpoekTMpoBaHUM 1 YCTPOICTBE OCBELLIEHNS CarloHOB BaroHOB drieKTponoesga Heobxoaumo (2-11.6.3 When designing and installing lighting for the interiors of electric train cars, it is necessary to
npegycmaTpuBaTb Mepbl MO UCKIIOYEHMIO CrensLwero AeCTBUS OCBETUTENbHbBIX YCTaHOBOK. provide measures to exclude the blinding effect of lighting installations.

2-11.6.4 [BHyTpeHHee OoCBelLeHWe arekTpornoesaa AOMKHO KOHTPOIMPOBATLCS NPY NMOMOLLM 2-11.6.4 The internal lighting of the electric train shall be controlled by means of two-way switches
[BYXCTOPOHHMX BbIK/IKOYATENEN, YCTAaHOBMEHHbIX B KaXaoh KabuHe. installed in each cab.

2-11.6.5 [docTaToyHble poO3eTKM ANt NEPEHOCHBIX Nlamn AOMKHbI OblTb NpeayCcMOTpeHbl Ans npoeaeHust |2-11.6.5 Sufficient sockets for portable lamps shall be provided for maintenance work. A portable lamp
paboT no obcnyxmnBaHuto. MNMepeHocHasi namna AomkHa ObiTb B KaXaoW KabuHe. shall be in each cabin.

2-11.6.6  [Onsa BHewHero ocBelueHns FTOCT 34784-2021, TSI HS § 4.2.7.4. [lomkHbI UICNOMb30BaTLCH 2-11.6.6 For external lights: GOST 34784-2021 TSI HS §4.2.7.4 External lights and horn indication shall
BHELLIHWE OrHW 1 3ByKOBas CUrHanusaums be used
[na BHyTpeHHero oceelleHns: EN 13272 - For internal lights: EN 13272
OpHako, fJaxe HeCMOTPS Ha YKa3aHus, MpyBeAeHHbIe B BbllLeYNOMSHY TbIX CTaHAapTax, - However, despite the indications provided in the above mentioned standards, head light should
N1060BOV MPOXKEKTOP AOMKEH ObITb 4OCTATOYHO CUMbHBIM, YTOObI KOHTAKTHbIN NPOBOA Obin be strong enough to make the catenary visible.
BUOUMbIM.

2-11.6.7  |BbikmtouaTtenb rofloBHOIO NPOXeKTopa AOIDKEeH ObiTb YCTAaHOBMEH Ha NaHenm ynpasneHus. 2-11.6.7 The headlight switch shall be mounted on the control panel. The headlight shall be interlocked
["onoBHOW NPOXEKTOP AOMKEH BbITb COMOKMPOBAH C NepekntovaTesnieM rmaBHOro KOHTponsepa with the switched with the master controler, only in the "FORWARD" position. A mean to activate
TONbKO B nosioxeHun "Bnepen”. MocTaBLuK OOMMKEH NpeayCMOTpeTb CPpeaCcTBO Anst BKMOYEHUS the headlight only in a cab where "Forward" is selected shall be provided by the Supplier.
rOfIOBHOrO NPoeTopa Tornbko B kabuHe, rae BbibpaHo nonoxeHue "Bnepen”.

2-11.6.8 |Cnepeav fOrkHbI ObITb NPeayCMOTPEHbI ABa OrHA 1)KpacHbIv 1 2)6enbii. KpacHbi 1 6enbii 2-11.6.8 On the front two lights 1)red and 2)white shall be foreseen. Red and white lights shall be
OFHW AOIMKHbI BblTb 3MEKTPUYECKU CONOKMPOBaHbI B TOM CMbICTE, YTO 06a He MOryT ObITb electrically interlocked, in the sense that both cannot be activated at the same time on the same
BKIMHOYEHbI OHOBPEMEHHO Ha OOHOM U TOM e nepeaHem BaroHe. MNocTaBLUMK AOIDKEH front coach. Supplier shall submit design proposal in the offer. Final design is subject to JSC
npeacTaBuUTb NPeAioXeHne No AnsanHy B npeanoxeHun. OKOHYaTenNbHbIV AU3aiiH NOANEXUT OTY approval.
yTBepxKaeHuo AQ "YTIN".

2-11.6.9 JrnekTponoess AomkeH ObiTb 060pYyA0BaH OCBELLEHNEM XOAOBOW YacTy. 2-11.6.9 The train shall be equipped with truck lighting.

2-11.7 SAWNTHLIE YCTPOVCTBA 2-11.7 PROTECTIVE DEVICES

NPABU/TA NOLAYU N OLLEHKU TEHZAEPHbIX 3AIBOK
N MPOBEAEHWA NEPETOBOPOB
NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 351382
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2-11.71 B cunoBbIx Lensax AOMmKHbI ObiTb NPeQyCMOTPEHbl yCTPONCTBA 3alUmnThl: 2-11.71 Protection devices shall be provided in the power circuits:
- NPY KOPOTKMUX 3aMblKaHWSAX Ha NMoboM yyacTKke anekTpuyeckon cxembl (B TOM Yucne - in case of short circuits on any part of the electrical circuit (including phase-to-phase and on
MexaydasHbIX U Ha Kopnyc); the housing);
- MPU BHELWHMX KOPOTKMX 3aMblKaHUSIX B PEXUME PEKYNepaTUBHOIO TOPMOXEHUS; - in case of external short circuits in regenerative braking mode;
- OT TOKOB Neperpy3ok B Lensx TAroBoro NpMBoAa; - from overload currents in traction drive circuits;
- NpY BO3AEVCTBUMN BHELLHUX NEepPeHanpsiXeHnit; - when exposed to external overvoltages;
- NPV HeJOMyCTUMO BbICOKOM HarpeBe 3fIeMEeHTOB 3MekTpoobopyAoBaHNS; - with unacceptably high heating of electrical equipment elements;
- NPV KpaTKOBPEMEHHOM MOBbLILLEHNN HANPSHKEHUSI B KOHTAKTHOWM CETU Bbille A0MYCTUMOro - with a short-term increase in the voltage in the contact network above the permissible level and
YPOBHS U HUXXE MUHUMASIbHO 4OMYCTUMOrO YPOBHS; below the minimum permissible level;
- Npy BOKCOBaHWK 1 103 KOMeCHbIX nap. - when boxing and sliding of wheelsets.
[MocTaBLUMK AOMKEH NPOAEMOHCTPUPOBATL, Kak BbliM AOCTUrHY Tl 3TV TpeboBaHus. The Supplier shall demonstrate how these requirements have been achieved.

2-11.7.2 |B cny4ae oTka3a anekTponoesa AormkeH ObiTb NnepeBeaeH B aBapuiiHbIv pexuM. B 3aBucumoctu |2-11.7.2 In case of failure the electric train shall be configured in emergency mode. According to the
OT TSXKECTU 0TKa3a aBapunHbIN PexuM MOXeT ObITb HacTpoeH aBTomaTtnyeckn (CKOY severity of failure the emergency mode can be configured automatically (by the electric train
3M1EeKTPONoe3/a) UM BPYYHYIO C MOMOLLbIO NepekriiodaTenei B kabuHe MalLMHNUCTa, KoTopble TCMS) or manually by means of switched in the driver’s cab which can be activated by the
MOryT OblTb aKTUBMPOBaHbLI MaWMHUCTOM. B cnyyae, ecnm oTka3s He cBsidaH ¢ CKLY, py4Hble driver. In case the failure does not involve the TCMS, the manual operations to be performed by
onepauun, KOTopble JOIMKEH BbINOMHUTE MALUMHWUCT, AOMKHbI ObliTb NOAKPENnieHb! the driver shall be supported by instructions indicated on the HMI.
MHCTPYKLUMAMMU, YKa3aHHbIMU Ha UMW

2-11.7.3 [Llenb Toka B penbChbl AOMKHA ObITb OCYLLECTBINEHA Yepes crneumnanbHbie 3a3emnsioLme 2-11.7.3 Return current circuits to the rails must be made through special earthing devices on the
YCTPOWCTBA Ha OCU KONECHOW Mapbl BaroHa wheelset axles.

2-11.7.4 |ConpoTusneHue Lienemn 3aseMieHns Mexzy Ky30BOM BaroHa ar1ieKkTponoesaa v penbCoM OOIDKHO [ 2-11.7.4 The resistance of the grounding circuits between the body of the train car and the rail shall be no
cocTaBnsATe He 6onee 0,05 Om. more than 0.05 ohms.

2-11.8 CUTHAITN3ALINA / ABTOMATUYECKAA CUCTEMA SALLIUTHI 2-11.8 ALARM SYSTEM / AUTOMATIC PROTECTION SYSTEM

2-11.8.1  |KoHCTpyKuuMs anekTponoesaa JommkHa NpegycmaTtpuBaTh YCTaHOBKY ycTpolicTea 6esonacHocTn (2-11.8.1 Electric train should be design to install a safety device as per Uzbekistan national regulation.
B COOTBETCTBUM C HALMOHArbHbLIM 3aKOHOAATENBCTBOM Y36ekucTaHa. MocTaBLumK HeceT The Supplier is responsible for interface consolidation. All the information acquired by the safety
OTBETCTBEHHOCTb 3a KOHCoNMaaumto nHtepderica. Bes nHopmauus, nonyyeHHas device shall be accessible also at electric train level. Design shall be consolidated during design
yCTPOMCTBOM 6e30MacHOCTU, AOMKHA ObiTb JOCTYMNHA TaKke Ha YPOBHE CaMOro anekTponoesaa. phases and subject to JSC OTY approval.
KoHcTpykums gormkHa 6biTe KOHCONMAMPOBaHA Ha 3Tanax NPOEeKTUPOBAHUS 1 NOANEXUT
yTBepxaeHvo AQ "YTIN".

2-11.9 TPEEOBAHWA K CPEOCTBAM PAOINOCBA3N 2-11.9 REQUIREMENTS FOR RADIO COMMUNICATION FACILITIES

2-11.91 Ka>xapln ronoBHOWM BaroH anekTponoesaa AoimkeH ObiTb OCHaLLeH cTaHaapTHLIM 0bopyaoBaHuem |2-11.9.1 Each head car of an electric train shall be equipped with standard radio communication
pagmocBAa3mn, cepTUdULMPOBaHHbIM AN 3KCNyaTaumum B COOTBETCTBUM C TpeboBaHUAMM equipment certified for operation in accordance with the requirements of the Council for Railway
CoBeTa no Xene3Ho4opOXXHOMY TPaHCMOPTY roCyAapcTB - y4acTHUKOB CoapyecTsa. Transport of the Commonwealth member States.
Ob6s3aTenbHbIM YCNOBUEM SIBNSAETCS NOCTaBKa KOHTPOSbHO-U3MEPUTENBHOrO 000pyA0BaHNSA A prerequisite is the supply of control and measuring equipment for the maintenance and repair
Ons obCnyXvMBaHWS U PEMOHTa AaHHbIX PagMoCTaHLMI, a Takke Co3aaHus nepexoaHoro doHaa. of these radio stations, as well as the creation of a transitional fund.
TexHuyeckne AaHHble pagvocTaHumn. HasHadyeHve: nepeHocmmas ayninekCHO-CUMIIeKCcHas Technical data of the radio station.
pagvocTaHums, NpuMeHsiemas ans opradusaumm noesaHou (MPC) n ctaHumoHHol (CPC) Appointment
pPaanocBA3n Ha X. 4. TpaHcnopTe. Vicnonb3yeTcsi U yCTaHaBNMBaETCS Ha NOABWKHBLIX OObeKTax. The carried duplex-simplex radio station is used for the organization of train (PRS) and station

(SRS) radio communication on railway transport. It is used and installed on mobile objects.
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2-11.9.2 TexHun4yeckue aaHHbIEe: 2-11.9.2 Technical data
1) PaguocTtaHumst aeT BO3MOXHOCTb OAHOBpPEMeHHO paboTaTtb B 3-x Anana3oHax ArvH 1) The radio station makes it possible to work simultaneously in 3 wavelength ranges:
BOJH: * hectometer (GMV) in the frequency range from 2130 to 2150 kHz on a two-channel receiving
* rektomeTpoBoM (TMB) B ananasoHe YactoT ot 2130 no 2150 k'Y no aByxkaHanbHou and transmitting system;
cucteme npvema v nepegauu; » meter (MV), on any of 6 channels, any of 16 frequency groups. The frequency difference
* meTpoBom (MB), Ha ntobom u3 6-Tn kaHano., nbon us 16-1 rpynn yacToT. PasHoc between adjacent channels is 25 kHz. Operating frequency range - from 151.725 to 155.975
4acTOT Mexay cocefHMMM kaHanamu — 25 kI'y. uanasoH pabounx yactot — ot 151,725 oo MHz (total 171 channels);
155,975 MI'y (Bcero 171 kaHan); « decimeter (DCM), at one transmission frequency and at one of three reception frequencies in
* geummeTpoebln (OLIM), Ha ogHoNM YacToTe Nnepefayn U Ha OAHON U3 TpeX YacToT npuema B 6-1 6 working groups in the ranges from 307.0000 to 307.4625 MHz (reception frequencies, 19
paboumx rpynnax B gnanasoHax ot 307,0000 go 307,4625 MI'y (4acToThl npuema, 19 kaHanos) channels) and from 343.0000 to 343.4625 MHz (reception frequencies, 19 channels) with
n ot 343,0000 po 343,4625 MI'y (4acToTbl Npuema, 19 kaHanoB) ¢ pasHoOCaMu Mexay differences between adjacent channels of 25 kHz;
cocegHumu kaHanamu 25 kl'u; Beop pagvo gaHHbIx (Ne noesaa, Ne nokomoTvBa, ceTka yacToT * The input of radio data (train number, locomotive number, MV and DMV frequency grid,
MB n OMB, cny>xebHble 6ariTbl) B NaMsiTb pagMoCcTaHLMN MOXET NPOU3BOAUTLCS BPYUHYHO C service bytes) into the radio station memory can be done manually from the control panel (PU)
nynbTa ynpasnexus (MY)

The power consumed by the radio station is no more than 210 watts.

MoLyHocTb, noTpebnsiemas paguoctaHumen — He Gonee 210 Br. In the decimeter range of the radio station allows to:
B peuvmeTpoBOM AnanasoHe pagvocTaHuMmM NO3BOMSET OCYLLECTBMATb: sreceive an individual call by the number of the electric train;
* NPMeM MHAVBWAYanbHOro BbI30BA N0 HOMEPY 3NeKTPonoesaa; receive a circular call with a frequency of 1667 Hz;
* NpUeM LMPKyNSPHOro Bbi3oBa C YacToTon 1667 I'y; sreceive a group call with a frequency of 1000 Hz;
* MpueM rpynnoBoro Bbi3oBa ¢ YactoTton 1000 IMy; receive a service call with a frequency of 2083 Hz;
* npuem cny>xebHoro Bbi3oBa ¢ YactoTomn 2083 Ny; transmit an emergency call with a frequency of 15 Hz when the dispatcher communication
* nepegady aBapunHoOro BbldoBa YacToTbl 1515 Iy npu 3aHATOCTM KaHana AMCneT4epCKo channel is busy;
CBA3N; stransmit of a call to the DNC (train dispatcher) with a frequency of 1724 Hz;
* nepegady BbizoBa [HL| (noeaagHoi aucneTyep) ¢ yacToTon 1724 y; «transfer of the call to the shopping center (locomotive dispatcher);
* nepegadyy Bbi3oBa THL| (TOKOMOTUBHBIN AnucneTyep); transmit of an ENCS call with a frequency of 1352 Hz (power dispatcher);
* nepegadvy BbizoBa OHL| yacTtoTon 1352 'y (aHeprogucneTyep); radio exchange with subscribers of speech information (negotiations in duplex mode).
* pagnoobmMeH ¢ aboHeHTaMmn peveBoi MHpopMaLmeit (neperoBopbl B Ay MNIIEKCHOM

2-12 OBOPYOOBAHWME KABUHbI MALLMHNCTA 2-12 DRIVER'S CAB EQUIPMENT

2-12.1 OBLUME TPEBOBAHUA 2-12.1 GENERAL REQUIREMENTS

2-12.11 BHyTpeHHVe napameTpbl KabuHbl, pa3Mep OCTEKNEHNS OKHa B "CBETY", OCHOBHbIE pa3mepbl no  |2-12.1.1 The internal parameters of the cab, the size of the glazing of the window in the "light", the main
BbICOTE MyJIbTa U Kpecna yCcTaHaBnNMBaloT U3 pacyeTa Co3haHusi ONTUMaribHbIX YCIOBUIA dimensions in height of the console and the chair are set based on the creation of optimal control
ynpaBneHusi cuasa n CTos AN MallMHUCTa U MOMOLLHKMKA MallMHUCTa pocTom oT 165 go 190 cm. conditions sitting and standing for the driver and assistant driver height from 165 to 190 cm. In
B kabuHe cnpeHbe MalLMHNUCTa-MHCTPYKTOPa AOMKHO ObiTh PaCMOMOXEHO TakK, YToObl He the cab, the seat of the instructor driver shall be positioned so as not to interfere with the work of
cosgaBaTb NoMex paboTe MallMHUCTa U NOMOLLHMKa MalmHucTa. B kabuHe (unm cnyxebHom the driver and the assistant driver.
Tambype) gomkHa ObITb NpeayCcMOTpeHa BO3MOXHOCTb pa3MeLLEHNst U UCNOSb30BaHNs In the cab (or service vestibule), it shall be possible to place and use equipment for storing
obopyaoBaHUs Ans XpaHeHWs ofexabl, NPOAYKTOB NUTaHUS IOKOMOTUBHOW Bpuraabl, cpeacTs clothes, food of the locomotive crew, and means of providing medical assistance to passengers
0OKa3aHWs MeaULMHCKOM NOMOLLIM Naccaxupam Npu YpesBblvanHbix cuTyaumusx. B kabuxe in emergency situations. The possibility of placing devices for heating food should also be
MalUUHUCTa J0MKHa ObITb Takke NpeyCMOTpPeHa BO3MOXHOCTb Pa3MELLEHVS YCTPOUCTB Anst provided in the driver's cabin. Offer shall present how the Supplier intends to cope with this
nogorpesa nuLn. requirement. Final design shall be consolidated in design phases and subject to JSC OTY
B npeanoxeHun JormkHo ObiTh NpeacTaBrieHo, kak MocTaBLUMK HaMepeH BbIMOSIHUTL 3TO approval.
TpeboBaHue. OKOHYaTENbHbBIN NPOEKT JOMKEH OblTh KOHCONMMAMPOBAH Ha aTanax
NPOEKTUPOBAHUS ¥ NoAnNexu T yTBepx)aeHuio AO "YTH".
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2-12.1.2  |Kpecna mawwmHUCTa 1 NOMOLLHMKA AOMKHBI UMETb CaHUTapHO-3NMAEMUOSIOrnyeckoe 2-12.1.2 The driver's and assistant's seats must have a sanitary and epidemiological document certifying
3aKMYeHNe NN MHOM AOKYMEHT, CBMAETENbCTBY WM O COOTBETCTBUM TPpeBOBaHNAM compliance with the requirements of sanitary legislation, issued in accordance with the
CaHWUTapHOro 3akoHoAaTenbCTBa, BblAAHHbIV B YCTAHOBMNEHHOM MOpsAKe, U cepTudmkaT established procedure, and a certificate of conformity.
cooTBeTCTBMSI. CHapy»u KabuHbl MalLUMHUCTa O0SDKHbI ObiTb YCTaHOBNEHBI OGOrpeBaemMble Heated reverse mirrors or CCTV cameras shall be installed outside the driver's cab.
3epkana obpaTHOro Buaa unm kamepbl BuaeoHabnogeHust. KabuHa gomkHa 6biTb OcHaLleHa The cab must be equipped with effective technical means of monitoring the driver's vigilance,
3hPEKTUBHBIMU TEXHUYECKMMU CpeacTBaMU KOHTPONsA 64UTENbHOCTU MallMHUCTa, cCucTeMamMmm intelligent support systems.
MHTENNEeKTyanbHon noaaepxku. omkHa 6bITb 06ecneyeHa ukcaumsi B OTKPLITOM NOMOXEHUN It shall be secured in the open position of the swing-type doors (if available) with a locking force
ABepen pacnalHoro Tmna (npv Hanmyaum) ¢ ycunmem cukcaumm ot 80 go 150 H. from 80 to 150 N.

2-12.1.3 (B no6oBbIx OKHax KabWHbI MaLLIMHUCTa AOMKHbI MPUMEHATLCS BbICOKOMPOYHbIE 2-12.1.3 In the front windows of the driver's cab, high-strength electrically heated glass shall be used.
anekTpooborpesaemble cTekna. OkHa JOIMKHbI ObiTb 060PYAOBaHbI CTEKMOOYNCTUTENSIMU U Windows shall be equipped with windscreen wipers and windscreen washers. The glass of the
cTeknoombiBaTensiMu. Ctekna N1oboBbIX OKOH KabWHbI 351IeKTpoNoe3aa He JOIKHbI JonycKaTh front windows of the train cab shall not allow distortion of the perception of the color of the
MNCKaXXeHWs1 BOCNPUSTUS LIBETHOCTU CUrHAroB, NPUHATON Ansi CBETOBOW CUMrHanM3aumm Ha signals adopted for light signaling on railway transport. Installation of glasses is carried out
Xene3HoOOoPOXHOM TpaHcnopTe. YCTaHOBKY CTEKOM OCYLLECTBNSAIOT C YHETOM UCKIIOYEHUS considering the exclusion of reflection of external light signals and internal light sources in them.
OTPaXEHVSI B HUX HapPYXXHbIX CBETOBbIX CUTHAMOB M BHYTPEHHUX MCTOYHUKOB cBeTa. OkHa The windows of the driver's cab shall be equipped with a device that protects against the blinding
KabWHbI MaLLMHUCTa JOSKHBI ObITb 060PYA0BaHbI YCTPONCTBOM, KOTOPOE 3aLUMLLAET OT effects of sunlight, with a protective screen with a width of at least the width of the window and
crensiLwero BO3AeNCTBUS COMHEYHbIX NyYen, C 3aUTHBIM 3KpaHOM LUMPUHOW HE MeHee the ability to adjust and fix the screen in any position with a window height of at least 2/3 of the
LLIMPUHBI OKHA 1 BO3MOXHOCTbIO PEryIMPOBKM U orKCaLmMy aKkpaHa B MoboM NomoXeHn1 no height from the upper edge.
BbICOTE OKHa He MeHee 2/3 BbICOTbI OT BEPXHEN KPOMKMW.

2-12.1.4  [Mpenen orHECTOMKOCTM OrHENPErpaxaatoLLel NEPEropoakn Mexay kabuHOM MalunH1cTa n 2-121.4 The fire resistance limit of the fire-blocking partition between the driver's cab and other rooms
OpyrMmMu nomeLleHnamm gosmkeH obiTe He meHee E30/115, raoe E30 - npegen orHecTonkocTu shall be at least E30/115, where E30 is the fire resistance limit of the partition (30 min) for loss of
neperopogku (30 MyH) No notepe ee LENocTHOCTK, 115 - Nnpeaen orHeCTOMKOCTU Neperopoaku its integrity, 115 is the fire resistance limit of the partition (15 min) for loss of thermal insulation
(15 MuH) no noTepe TensomsonupytoLLen cnocobHocTU. KOHCTpYKLMSA ABepert U ABEPHbIX pam B ability. The design of doors and door frames in the partition shall have the same fire resistance
neperopogke AorkHa 0bnagaTh Takow e OrHECTOMKOCTbIO 1 06ecneymnBaTh HEMPOHNLAEMOCTb and provide impermeability to flame as the partition itself.
0N NIaMeHu, Kak U cama neperopoaka.

2-12.1.5 [KabvHa mawmH1cTa gormkHa 6blTb CKOHCTPYMpOBaHa B COOTBETCTBUM C TpeboBaHUAMM 2-12.1.5 The driver's cab shall be designed in accordance with the requirements of ergonomics in order
3ProHOMMKW, YTOBbI CBECTU K MUHMMYMY YCTanocTb MallMHUCTA. to minimize driver fatigue.

2-12.1.6  [Bce KOHTponnepbl, UHCTPYMEHTbI U MHAMKATOPbI AOMKHbI BbiTh 3aLLMLLEHbI OT CIyYaiHOro 2-12.1.6 All controllers, instruments and indicators shall be protected from accidental contact with liquid,
nonagaHnst Ha HUX XUOKOCTU U T.4. etc.

2-12.2 SALLNTA OT LHYMA U BUBPALIMW. BHELIHWE LUYMbI 2-12.2 PROTECTION AGAINST NOISE AND VIBRATION. EXTERNAL NOISES

2-12.2.1 Cuctema 3awmThl OT HebNaronpUATHOrO BO3AEMCTBUA LyMa 1 BUBpaLmm JOMKHA BKIlOYaThb 2-12.21 The system of protection against the adverse effects of noise and vibration shall include
Mepbl N0 OCHALLEHNIO KabWHbI 1 CarloHOB BUBPO- 1 LIYMO3ALMUTHLIMU NOKPLITUSMU U measures to equip the cab and salons with vibration and noise-protective coatings and devices.
yCTpocTBaMM. - from the inside cars shall have a vibration and noise-damping coating;
- BaroHbl M3HYTPU AOMMKHbI MMETb BUBPO- U LLyMoracsLlee NokpbITUe; - the interior of the car shall be separated from each other by partitions with noise-absorbing
- BHYTPEHHME NOMELLEHNS BaroHa AOIkHbI OblTb OTAENEHb! ApYT OT Apyra neperopokamu ¢ properties;
LY MOMOrMoLaoLWLMMm CBOUCTBaAMU; - the seats in the passenger compartment must be installed on vibration-absorbing pads, the
- CUAEHbS B MACCaXUPCKOM caroHe A0SMkHbl OblTb YCTaHOBMEHbI HA BUOporacsme npoknagku, floor of the cab shall be covered with a vibration-absorbing coating;
non carnoHa AOMmMKeH ObITb MOKPLIT BUOPOracsALMM MNOKPbITUEM; - driver's seats shall be equipped with vibration-absorbing devices.
- Kpecna MaluvMH1CTa AOIDKHbI ObiTb 060PYAOBaHbLI BUOPOMNOrMOLLAIOLWMMK YCTPONCTBAMM. The vibration damping system shall not resonate with the vibrations of the control cab body. The
CucTtema BMbpoaemMndrpoBaHnst He JOMMKHA PE30HMPOBaTh € konebGaHnaMu Ky3oBa kabuHbl springing and damping elements of the seat of the chair shall not be a source of noise. The
ynpaenexusi. MpyxuHswme 1 gemndumpyome anemMeHTbl CuaeHbs kpecna He JOMKHbI OblTb driver's seat with its damping shall not increase the vibration and amplitude of shocks at the the
MCTOYHUKOM LyMma. Kpecno malumH1ucTa cBoMm AemMncmpoBaHMeM He JOSMKHO yCunmeaTh rails clinches.
BMOpaLMIO U aMNmMTy y TONYKOB Ha CThlKaxX PernbCoB.
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2-12.2.2  |MNpepenbHO AONYCTUMbIA YPOBEHb BHELLIHErO LWyMa, CO34aBaeMoro 3/1eKTponoesaom npu 2-12.2.2 The maximum permissible level of external noise generated by an electric train when moving at a
[OBWDKEHWUN CO CKOPOCTbLI, PaBHOM 2/3 KOHCTPYKLIMOHHOW, B PEXUME TArM C peanusaumen He speed equal to 2/3 of the structural, in traction mode with the implementation of at least 2/3 of the
MeHee 2/3 TAroBON MOLLHOCTW, Ha PacCTOSiHUM 25 M OT OCK Ny TW AOIDKeH ObiTb B COOTBETCTBUM traction power, at a distance of 25 m from the axial pin of the track shall be in accordance with
¢ TOCT 30487-97 (pa3gen 3) unu akBMBaseHTa MexayHapoaHoro ctaHgapTa He Gonee: GOST 30487-97 (section 3) or equivalent international standard no more than:
- 84 gBA - npu aBuxeHUN No 6eccTbLIKOBOMY Ny TH; - 84 dBA - when driving on a continuous welded rail;
- 87 pBA - npy OBWXEHWUN NO 3BEHLEBOMY MY TU. - 87 dBA - when moving along a jointed track.

2-12.2.3  [HomxHo BbITb 06ecneyeHo cootBeTcTBUE TpeboBaHuam "EN 61373 MNprumeHeHue Ha xenesHbix |2-12.2.3 Compliance to "EN 61373 Railway applications - Rolling stock equipment - Shock and vibration
noporax - O6opyaoBaHWe NoaBMXHOrO cocTasa - cnblTanus Ha yaap v Bubpauuo” n UIC 651. tests" and UIC 651 shall be ensured.

2-12.3 OOCTYI C YPOBHA PENBCOB 2-12.3 ACCESS FROM THE RAIL LEVEL

2-12.3.1  |[Ansa ceobogHoro gocTyna 6puragbl MaLMHUCTOB B KabuHy AOMKHbI ObITb MPedyCMOTPeHbI 2-12.3.1 Safe entrances to the cab from each end of the train shall be provided for free access of the
6e3onacHble Bxoabl B KaBUHY C Kakaoro KoHUa anekTponoesaa. driver's crew to the cab.

2-12.3.2 |OnekTponoe3ga AOMKHbI ObITb CKOHCTPYMPOBaHbI C y4eToM obecneyeHusi 6esonacHoro Bxoga u |2-12.3.2 Electric trains shall be designed to ensure safe entry and exit to passenger platforms having a
BbIXOJa Ha Naccaxvipckme nnatgopmbl, UMeroLLMe BbICOTY U pacrosioxXeHne oT OCu NyTu height and location from the axial pins of the track according to GOST 9238-2013.
cornacHo TOCT 9238-2013.

2-12.3.3 [Mocapgka/Bbicaaka naccaxMpoB pasHbIX KaTEropui ¢ afekTponoesaa AormkHa 6biTb 2-12.3.3 Boarding/disembarkation of passengers of different categories from the electric train should be
apganTupoBaHa 1 obecneynBaTb 6e3nNpenaTCTBEHHY0 NocaaKy/BbicagKky ¢ 06emx CTOPOH BaroHa adapted and allow smooth boarding/disembarking from both sides of the car from the low station
C HU3KMX CTaHUMOHHBIX nnatdopm (200 MM OT ronoBKK penbca), UCNonb3yemMblix Ha platforms (200 mm from the rail head) used on the JSC OTY infrastructure
uHpacTpykType AO "YTI"

2-12.3.4  |lNopy4HM OOIDKHBI HAXOAUTHLCS NO 06eMM CTOPOHaM CTyNeHew 1 MOAHUMAaTLCS BBEPX A0 YPOBHSA (2-12.3.4 The grab handles shall be on both sides of the steps and rise up to the level that allows a person
NO3BOSISOLWEMY YENIOBEKY AEPXKaTbCS Yy Npoema kabuHbl. [TOBEPXHOCTL NOPYYHEN AormkHa BbiTb to hold on to the cabin opening. The surface of the handrails shall be comfortable to grip in wet
yA0BHOW Ans 3axBaTta Npu BrIaXKHbIX M CYXUX MOroAHbIX YCIOBUSIX. and dry weather conditions.

2-12.4 ABAPUVHOE OBOPYOOBAHVE 2-12.4 EMERGENCY EQUIPMENT

2-12.41 Ha anektponoesae AOMmkHbI BbiTb NpeayCMOTPEHbl aBapuiiHbie BbIXOAb!, @ TakKe cneuvanbHble |2-12.4.1 Emergency exits shall be provided on the electric train, as well as special accessories: folding
NPVHAANEXHOCTU: packnagHbIMu necTHMUuamu, hanamu, BogoHeNpoHLaemMmbiMm boHapsimu, ladders, halyards, waterproof lanterns, yellow and red flags, firecrackers, high-voltage grounding
KENTbIMUW 1 KpacHbIMU hraxkamu, neTapgamu, BbICOKOBOSIbTHbIMM 3a3eMISOLLMMUN wires, a device for breaking windows, etc.).
nposofamMu, npucnocobneHnem anst pasbmnBaHusa okHa u T.1.).

2-12.5 WHCTPYMEHThbI ANnd PEMOHTA 2-12.5 REPAIR TOOLS

2-12.5.1 Ha anektponoesae A0MmMKHbI ObiTb NpeayCcMOTpeH Habop PyYHbIX UHCTPYMEHTOB. 2-12.5.1 A set of hand tools shall be provided on the electric train.
VHCTPYMEHTBI AOMKHBI yA0BHO XpaHUTLCS B anekTponoesae 1 O6biTb HeAOCTYMHbIMU Af1S Tools shall be conveniently stored in the electric train and not accessible to the passengers.
naccaxvpoB. OKOHYaTENbHbIM AU3aitH JomkeH 6biTb ofgobpeH AO "YTIN". Final design shall be subject to JSC OTY approval.

2-12.6 3BYKOBBIE CUTHAJTbI. TUPOHbI 1 CBUCTKU 2-12.6 SOUND SIGNALS. TYPHONS AND WHISTLES
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2-12.6.1 [ONoBHbIE BaroHbl 311eKTPONOEe3a0B AOIMKHbI ObITb 060pYA0BaHbI MTHEBMATUYECKUMU 3BYKOBbIMU [2-12.6.1 Head cars of the train shall be equipped with a pneumatic sound signaling device (whistle and
CUrHanbHbIMWN YCTPONCTBaAMM (CBUCTKOM U TUOHOM ), paboTatoLLMMM OT CaToro Bo3ayxa u horn), operating on compressed air and have the characteristics in accordance with GOST
nMeTb xapaktepuctuku B cootsetctaum ¢ FOCT 12.2.056 (nogpasgen 1.3) unu akBMBaneHTa 12.2.056 (subsection 1.3) or equivalent international standard.
MeXxayHapoaHoro ctaHdapTa. YnpasneHue cBUCTKaMu U TMpoHamMm JOMKHO OCYLLECTBNATLCH C Managing whistles and horns shall be carried out with the help of electropneumatic valves with
NOMOLLbIO 3MEKTPONHEBMOKIIANaHOB KHOMKaMK, YyCTaHOBMIEHHbIMU Ha NyfbTe ynpaBneHus n buttons on the control panel and pneumatic valve direct-acting, controlled by a foot pedal
NHEBMOKManaHa npsiMoro AenNCcTBMS, ynpaBnsaeMoro negansto, yCTaHOBMEHHOW Moz Ny fbTOM mounted on the control panel at the working place of the driver.
ynpaBneHusi Ha pabodyem mecTe mawmHucTa. TudoHbl Npy AaBneHun nogasaemoro Bosayxa 0,8 Horns with a supply air pressure of 0.8 MPa shall provide a sound signal with a pitch frequency
MMa porkHbl o6ecneynBaTh 3BYKOBOW CUrHan ¢ 4acTOTOM OCHOBHOrO ToHa oT 360 o 380 My n from 360 to 380 Hz and a sound level (120 + 5) dB at a distance of 5 m from the head car along
ypoBHeM 3Byka (120 + 5) b Ha paccTosiHumM 5 M OT rofloBHOrO BaroHa no ocu nyTu. the axial pin of the track.
CsucTku npu gasneHunn sosgyxa 0,8 MIMNa gomxHbl faBaTb 3BYKOBOW CUrHarm ¢ 4acToTon Whistles at an air pressure of 0.8 MPa shall give a sound signal with a pitch frequency from 600
OCHOBHOro ToHa ot 600 go 700 'y u ypoBHem 3Byka (105 + 10) ab Ha paccTosHUM 5 M OT to 700 Hz and a sound level (105 + 10) dB at a distance of 5 m from the head car along the axial
rofloBHOro BaroHa no ocu nyTu. pin of the track.

2-13 OBOPYOOBAHWE CAJTOHOB BArOHOB 3JIEKTPOIMNOE3OA 2-13 EQUIPMENT OF THE SALONS OF ELECTRIC TRAIN CARS

2-13.1 OBLUME TPEBOBAHUA 2-13.1 GENERAL REQUIREMENTS

2-13.1.1 [onyckatoTcsa BapuaHTbl UCMNOMHEHUS! BaroHoB 6e3 TamBypoB (Mpy yCrnoBusix cobnogeHns 2-13.1.1 Variants of cars without vestibules are allowed (subject to requirements for microclimate
TpeboBaHW kK NapaMeTpaM MUKPOKNMMAaTa 1 yPOBHSIM LyMa B MacCaXMpCKOM CasioHe, parameters and noise levels in the passenger compartment, including the vestibule area, and
BKNOYas TaMBypHY0 30HY, 1 HAaNMYusl ABEPEN MEXBaroHHbIX NepexoaoB). availability of doors for intercar walkways).

2-13.1.2  |CanoHbl BaroHOB AOMkHbI ObiTb 060PYAOBaHbI: 2-13.1.2 Coaches shall be equipped with::
- Maccaxvpckummn Mmectamu - 3 knacc (akoHom) cornacHo FOCT 34013-2016 - passenger seats - 3 class (economy) accordance with GOST 34013-2016
- BaraxHble NOJIKN AOKHbI ObITb YCTaHOBMNEHbI BAOMb BaroHa ¢ 06enx CTOPOH Hag CuAeHbSMMN. - luggage racks shall be installed along the car on both sides above the seats. Luggage racks
Bara)Hble nonkun aomkHbl cooTBeTcTBoBaTh CI1 2.5.1198-03 shall comply with SP 2.5.1198-03;

2-13.1.3  |YpoBHM BMOPOYCKOPEHNS Ha MecTax Ans NacCaX1poB He AOIDKHbI NPEeBbILLAaTh HOPMAaTUBHBIX 2-13.1.3 The levels of vibration acceleration in the seats for passengers shall not exceed the standard
3HayveHuit, ykasaHHbix B CIM 2.5.1198-03. values specified in SP 2.5.1198-03.
B BaroHe anekTponoesaa AOMmKHO GbiTb NPegyCMOTPEHO MECTO Anst KpenneHus 3-x The electric train car shall provide space for mounting 3 bicycles (including comfortable
Berocvneaos (BkMo4yas KoMOPTHOE pa3MeLLeHne BenocuneaoB ¢ AMCKOBLIMU TOPMO3aMu) U placement of bicycles with disc brakes) and other small mobility vehicles. The bicycle mounting
NPOYUX CPeacTB Maron MobUbHOCTU. 30Ha BENOKPENEHUs AOMKHA ObiTb C BO3MOXHOCTBIO area shall be designed with the ability to recharge electric bicycles and electric scooters. The
noA3apsiAKM 3NeKTPOBESIOCUNENOB U 3reKTPOocamokaToB. CarnoH rofloBHOrO BaroHa AOSDKEH head car compartment shall be equipped with special holders for baby carriages.
ObITb 06OpYAOBaH cneumansHbiMy AepXaTensaMmu Anst 4ETCKUX KOMSACOK. - The passenger compartment of the electric train shall be equipped with waste garbage cans. At
CanoH anekTponoesaa AomkHbl ObITb OCHALLEH ypHaMK Ans mycopa. He MeHee 2-x Ha BaroH. least 2 per car.

2-13.1.4 [B BaroHe goswkeH 6bITb NPedyCMOTPEH CTeNNax Ans KpynHo rabaputHoro Garaxa. Bece 2-13.1.4 The car shall have a rack for large-sized luggage.
npegynpexgjatoLime Haganucu BHy TPy BaroHa JoSmkHbl ObiTb HanucaHbl Ha Y36eKCKoM s3blke ¢ All warning signs inside the car shall be written in Uzbek with Latin graphics, in English and
naTuUHCKoW rpadmkoin, Ha AHrnuiickom 1 Pycckom asbike. MepeyeHs 1 nepeBoa Hagnucen Russian. The list and translation of inscriptions shall be agreed with the Customer.
[0IDKeH ObITb cornacoBaH ¢ 3aka3ynkoM.

2-13.2 TPEBEOBAHWA K ABEPAM, NECTHULIAM 1 MOPYYHAM BATOHOB 2-13.2 REQUIREMENTS FOR DOORS, STAIRS AND GRAB HANDLES OF CARS
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2-13.21 BaroHbl 4omkHbI 6bITb 000PYA0BaHbI aBTOMaTUYECKMMM BOKOBBIMY OBEPSAMM C 2-13.2.1 The cars shall be equipped with automatic side doors with centralized control, two on each side.
LeHTPan1M3oBaHHbIM ynpaBrieHeM, Nno ABe C KaXaon CTOPOH. Ha ronoBHbIX BaroHax nepeble On the head cars, the first flaps of the external entrance doors shall be equipped with lights for
CTBOPKM HapyXHbIX BXOOHbIX ABEPEN AOIMKHbI ObITb OCHALLEHbI OTHSIMUW KOHTPOMNS 32 NOCaAKoN- passenger boarding and disembarkation. External entrance doors shall have reliable sealing,
BbICaJKOW NaccaxmpoB. HapyxHble BXOAHbIE ABEPY OOIMKHBbI UMETb HaAEeXHY0 repMeTnsaumio, thermal and sound insulation, as well as
Tenno- 1 3ByKOBYIO M30NSLMIO, @ Takxke yaobHble 1 6e3onacHble yCTPOUCTBa UX OTKPbIBAHUS - convenient and safe devices for opening and closing them. The opening and closing time of the
3aKpblBaHUs. Bpems OTKpbIBaHWSA U 3aKpbIBaHUS HApYXHbIX BXOAHbIX ABepen AOMKHO ObiTb OT 3 exterior entrance doors shall be from 3 to 5 seconds. The design of external sliding doors (or
00 5 c. KoHCTpYyKUWSt Hapy>KHbIX pa3aBukHbIX ABepert (Mnv Apyrux) JomkHa npegycmartpusaTb others) shall provide for the possibility of manually
BO3MOXHOCTb PYYHOrO 3aKpbITUS ABEPEN, C hmKkcaumel B 3aKpbITOM MOSNOXEHUW, B Criyvyae closing the doors, with locking in the closed position, in case of failure of the drive.
BbIxoda 13 cTposi npuBoda. [omkHa ObiTb NpegycMoTpeHa BriokMpoBKa Hapy kHbIX ABEepen The locking of the exterior doors of the cars from the driver's cab shall be provided, which does
BaroHoB 13 kKabuHbl MalLMHUCTA, He NO3BOMISAOLLAs Naccaxupam n paboTHUKa anekTponoesaa not allow passengers and train personnel to open the exterior doors when the train is moving.
OTKpPbIBaTb Hapy>kHble ABEPU NPU ABMXKEHUM anekTponoe3aa. [omkHo 6biTb obecneyeHo Compliance to EN 14752 or equivalent international standard - Railway applications - Bodyside
cooTtBeTcTBME cTaHAapTy EN 14752 nnn akBuBaneHTa MmexayHapogHoro ctaHaapTa - entrance systems for rolling stock shall be ensured.
MprMeHeHWe Ha xenesHbix Aoporax - CucTeMbl BXoda B Ky30B NOABWKHOIO cocTaBa

2-13.2.2 |[OBepwu canoHa AOmkHbl ObITb 6e30nacHbIMM ANs NacCaXx1poB U He AoNyCcKaTb 2-13.2.2 The passenger compartment doors shall be safe for passengers and not allow spontaneous
CamOonpon3BONbHOro OTKPbITUS. [Py 3aKPbITUM U OTKPBITUM B KPANHMX MOSIOXEHNAX ABEPU opening. When closing and opening in extreme positions, the doors shall have a deceleration.
OOIMKHbI UMeTb 3ameasieHre. Kaxaasn asepb gorkHa ObiTb 060pyaoBaHa MHANBUAY anbHOW Each door shall be equipped with an individual anti-nipping system for passengers and luggage.
CcUCTEeMOW NPOTUBO3aXKaTHs NaccaxvpoB 1 baraxa. Kaxablii ABepHON NpoeM ABYXCTBOPYaThIX Each doorway of the double-leaf doors in the upper part shall be equipped outside and inside the
ABepen B BEpXHel 4acTu AormkeH BbiTb 060pyaoBaH CHapyXu 1 BHYTPY BaroHa CBETOBbLIM U car with a red light and tone indicator warning of the closing of doors. Pass-through doors from
TOHanbHbIM MHOMKATOPOM KpacHOro LBeTa NpeaynpexaeHns 3akpbiTus Asepen. [NpoxoaHble vestibules (if there are vestibules) to salons and corridors shall be sliding and made of
nsepu 13 TambypoB (Npu HanMumMm TamGypoB) B CanoHbl U B KOpUAOpax AOIKHbI ObITb transparent impact-resistant material or with a large glazing surface, freely close under own
pasaBWKHBIMM U3 NPO3PaYHOro yAaponpoYHOro marepuana unu ¢ 6orbLIoN NOBEPXHOCTHI0 weight and be able to be fixed in the open position.
OCTeKNeHusi, cCBOBOAHO 3aKpbiBaTbCS NOA AEWCTBMEM COBCTBEHHOIO BECA M UMETH
BO3MOXHOCTb (PUKCALMMN UX B OTKPLITOM MOSIOXKEHMUN.

2-13.2.3 |HomkHa ObITb peanu3oBaHa 6roknposka Mexay yHkumen obHapyxeHus Hyneson ckopoctn n  |2-13.2.3 Interlock shall be realized between Detect Zero Speed Function and Release Door functions
yHKLUMel ocBobOXaeHUs ABepu (ABEPb MOXET ObITb 0OCBOBOXKAEHA TOMLKO NPU 0BHAPYXeHUN (Door can be released only if zero speed is detected).
HyIneBoW ckopocTh). MocTaBLLUMK 3N1eKTPOnoe3aa AoMKeH NPOAeMOHCTPMPOBaTh, YTO AN 3ToN The Supplier must demonstrate that appropriate SIL is allocated to this functionality and the
(PYHKLMOHaNbHOCTU BblAeNeH COOTBETCTBY LM YPOBEHDL LieniocTHocTM BesonacHocTu (YLB), design is able to achieve the required SIL.
M KOHCTPYKUMS cnocobHa obecneyuntb TpebyeMblil ypoBeHb LieniocTHOCTH 6esonacHocTn (YLB).

2-13.2.4 |[omkHa GbITb peanusoBaHa GrokmMpoBka Mexay yHKLUMAMY pa3brokupoBku Asepen u nogadun  2-13.2.4 Interlock shall be realized between Release Door and Apply Traction Effort functions (Traction
TArOBOro yCUUsi (TSroBoe ycurme MoxeT BbITb NogaHO TONbKO B TOM Crlyyae, ecrnv BCe ABepu effort can be applied only if all doors are closed).
3aKpbIThl). [MocTaBWMK 3nekTponoesaa A0SMKEH NPOAEMOHCTPUPOBATL, YTO AN 3TON Oy HKLMK The Supplier shall demonstrate that appropriate SIL is allocated to this functionality and the
BblAeneH cootseTcTByOWMA YLIB, 1 KOHCTpYKUUs cnocobHa obecneunts Tpebyembii YLIB. design is able to achieve the required SIL.

2-13.2.5 |Y kaxgoro Hapy»HOro ABEPHOro NpoemMa A0SPKHO ObITb NpedyCMOTPEHO CPeACTBO, 2-13.25 A means shall be provided, at each Exterior Doorway, to allow Authorized Persons to access the
nosBornstoLLee YNONMHOMOYEHHbIM NLamM Nony4nTb AOCTYN K 3MeKTponoesay, koraa electric train when the electric train is in terminal station.
3M1EKTPONOEe3/] HAXOANUTCSI Ha KOHEYHON CTaHLMW.

2-13.2.6  |"Kaxpgas HapyxHasi ABepb [OMmKHa ObiTb 060pyaoBaHa: 2-13.2.6 Each exterior door must be equipped with:
- EED - ycTponcTBO aBapuiHOro Bbixoaa; u - An EED - Emergency Egress Device; and
- EAD - ycTpONCcTBO aBapuitHoro goctyna - An EAD - Emergency Access Device
[Insi py4YHOro oTKpbiBaHWS ABepen B criyvae 4YpesBblyaniHon cuTyaumn. OkoHyaTensHas For manual opening of the doors in case of emergency. Final layout shall be agreed with the
nnaHupoBKa AoMmkHa BbITb cornacoBaHa ¢ 3aka34nkoM Ha aTane NpoeKTUpPOBaHus." Customer during design phases.
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2-13.2.7  |MocTaBLUWK AOMKEH YCTAHOBUTb OrpaXkaeHus Ansi NacCaXvpoB Ha KpaiHWX CuaeHbsX BOOSb 2-13.2.7 Install rail guards for passengers on the far seats along the aisle of the car.
npoxopaa BaroHa. OrpaxaeHuns nopyyHen JomKkHbI obecneynBaTtb Naccaxvpy BO3MOXHOCTb The rail guards shall provide passenger an opportunity to hold anywhere in the cab.
CTOATb B NMobOM MecTe KabuHbI. - Horizontal and vertical rail guards for standing shall be evenly distributed throughout the coach
- F'opun3oHTanbHble N BEPTUKANbHbIE OrPaXXOEHNA NOPYYHEW AN CTOALMX NacCaXnpoB JOMMKHbI and ensure a comfortable passenger journey;
ObITb paBHOMEPHO pacnpegerneHbl No BCemy BaroHy n obecnednBatb KOMMOPTHYO NOE3aKy - Horizontal and vertical rail guards shall be equipped with covering to cope with the Uzbekistan
naccaxvpos; climatic condition, final design is subject to the Customer approval;
- Fopy3oHTanbHble 1 BEpPTUKalbHbIE OrpaXaeHWst MOPYYHeN JOMKHbI ObiTb OCHALLEHbI - The passenger compartment shall be equipped with the sent pads for the convenience of
NOKPbITUEM, COOTBETCTBYOLLMM KNMMATUYECKUM YCIOBUSIM Y36eKncTaHa, OKOHYaTENbHbIN standing on all vertical surfaces on which passengers can lean, with the exception of doors;
NPOEKT NOANEXMNT YTBEPXKAEHNIO 3aKa34MKOM.; - The covering of the rail guards must be made of a material that prevents the development of
- Maccaxupckuii canoH ormkeH O6biTb 060pyA0BaH HanpaBnAWMMK NoaKNaakamm ans microbes and bacteria.
ynobcTea
Ha BCeX BepTuKarbHbIX NOBEPXHOCTAX, HA KOTOPbIE MOTYT ONUPaTLCS Maccaxupbl, 3a
MCKIMIOYEHVEM aBepent;
- MokpbITWE orpaxaeHuin NopyYHen AOMKHO ObiTb BbINOMHEHO U3 MaTepuarna, NpensTCTBYoLWero
pasBUTUIO MUKPOBOB 1 BaKkTEpUiA.

2-13.3 TPEEOBAHWA K OKHAM BATOHOB 2-13.3 REQUIREMENTS FOR CAR WINDOWS

2-13.3.1 OKHa naccaupckmx CarioHOB AOSMKHbI MMETb repMeTUYHble cTeknonakeTbl. CTeknonakeTbl 2-13.3.1 Passenger coaches windows shall have sealed double-glazed windows.
[OOIDKHBI U3roTaBnMBaTbLCS U3 6e30NacHOro 3akaneHHoro CTekna, COoTBETCTBYOLLEro Double-glazed windows shall be made of safe tempered glass that meets the requirements of
TpeboBaHusim FOCT 32565-2013, TOCT 32568-2013 mnu akBuBaneHTa Mexay HapoaHoro GOST 32565-2013 and GOST 32568-2013 or equivalent international standard.
cTangapTa. OKHa CanoHOB [AOMKHbI UMETb YNMOTHEHUS!, NPENATCTBYHOLIME NPOHUKHOBEHUIO The windows of the salons shall have seals that prevent the penetration of dust and moisture
NbInn 1 Briarn BHy Tpb BaroHa. OkHa AOmkHbI 06ecnevnBaTth OTCYyTCTBME 0Opa3oBaHus inside the car. Windows shall ensure that there is no condensation and icing on the inner
KOHAeHcaTa u obrnefeHeHns Ha BHYTPEHHUX NOBEPXHOCTAX OKOH U B KaMmepe CTekrionakeTa Bo surfaces of windows and in the double-glazed window chamber in the entire range of operating
BCEM AManasoHe YCroBWIA SKCnnyaTauum anektponoesaa. OkHa AOMKHbI ObITb TOHMPOBaHHBIMM conditions of the electric train.
Ha 70%. Windows shall be design with by 70% darkness level.

2-13.3.2 B kaxgom BaroHe JOmkHbI ObITb OKHa Ans aBapuiiHOro Bbixoda. OkHa Ans aBapuiHoro Boixoga (2-13.3.2 Each car shall have windows for an emergency exit. Windows for emergency exit shall have the
OOIDKHBI UMETb HaaNUCh: «ABapUHbLIN BbIXO4», YCTPOWCTBA ANs pa3byBaHWs OKHa U NOKMAaHUs inscription: "Emergency exit", devices for breaking the window and leaving through the window in
yepes OKHO B HENOCPeACTBEHHOM BIM30CTH OT HEro, UHCTPYKLMSA NO aBapUtHOMY MOKUAAHUIO the immediate vicinity of it, instructions for emergency exit through the window "Emergency exit".
yepes3 OKHO «ABapUMHbIN BbIXOAY.

2-13.3.3  [[Maccaxupckuin canoH AOMKHbI UMETb OTKMAHbIE (POPTOYKM B KONuyecTBe He meHee 70% ot ux |2-13.3.3 The passenger compartment must be equipped with folding windows (at least 70% ot them must
obLero ymcna B BaroHe. PopTOUKM AOMKHBI OTKPbIBATLCA BHYTPb BaroHa v UMeTb yron be available for opening). The window openings must open inwards and have an opening angle
oTKpbIBaHUS 30°, C BO3MOXHOCTbIO MX (PUKCALMM B OTKPLITOM/3aKPLITOM MOMOXEHUN. POPTOUKM of 30°, with the possibility of locking them in the open/closed position. The window must be
[OJDKHBI MMETb BO3MOXXHOCTb 3anvpaHust cneumanbHbIM KIYOoM. lockable with a special key.

2-134 TPEBOBAHWA K NMACCAXMPCKAM CUOEHBbAM BATOHOB 2-13.4 REQUIREMENTS FOR PASSENGER CAR SEATS

2-13.4.1 CanoHbl BaroHoB A0MkHbI ObiTb 060PYA0BaHbLI BaHAANO- 1 NOXapOCTONKUMU CUAEHUAMM 2-13.4.1 The interiors of the cars shall be equipped with vandal and fire-resistant seats of semi-rigid
NOJYXXECTKON KOHCTPYKLIMK. construction.

2-13.4.2 [Maccaxupckre cuaeHus (kpecna) u HemeTannmueckue MaTepuvanbl, UCNoMb3yemble Npu nx 2-13.4.2 Passenger seats (sofas) and non-metallic materials used in their manufacture shall comply with
M3roTOBMIEHWW, AOMKHBI COOTBETCTBOBATL TpebosaHusM CI12.5.1198 n nmeTb AOKYMEHT, the requirements of SP 2.5.1198 and have a document confirming this compliance.
NoATBEPXAAIOLLMNIA 9TO COOTBETCTBME.

2-13.4.3  |KpenneHue cnaeHwn unu kpecernbHbIX GMOKOB MPW NOSHO 3arpy3ke AOMKHO 6e3 nospexaeHus [2-13.4.3 The fastening of sofas or chair blocks at full load shall stand the longitudinal inertial load
BblAEPXMBaTb NPOAOMbHYI0 MHEPLIMOHHYO Harpy 3Ky, COOTBETCTBYIOLLYHO YCKOPEHUIo 5g. corresponding to the acceleration of 5g without damage with the requirements of GOST 34013-
CornactHo TOCT 34013-2016 2016

2-13.4.4 |CupeHus, pacnonoxeHHble B MecTax, npeaHasHa4YeHHbIX Ans pasMeLLeHns MHBanuaoB- 2-13.44 Seats located in places designed to accommodate wheelchair users shall be equipped with the
KOMSICOYHUKOB, AOMMKHbI OblTb OCHALLEHbl BO3MOXHOCTLH PYYHOIo OMNyCKaHWs naccaxupamu. possibility of manual lowering by passengers.

2-13.4.5 [pocTpaHCTBO NoA CMAEHNAMM OOHKHO BbiTh OTKPbITHIM. 2-13.4.5 The space under the seats shall be open.
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3anacHbIx YyacTel 1 o6opyaoBaHns, Heo6XxoaMMorc

Anga nx TexHn4eckoro 06()J'Iy>KMBaHVI$|, oﬁyqume nepcoHana

M UCTOYHUK 3aeMHOro dnHaHcupoBaHus"

2-13.4.6 Ha 60KOBbIX CTEHKax BaroHOB AO/DKHbI ObITb YKa3aHbl HOMepa CUAEHWN. 2-13.4.6 The seat numbers shall be indicated on the side walls of the cars.

2-13.5 TPEBOBAHUA K MECTAM ONA NACCAXNPOB C OrPAHNYEHHBIMA 2-13.5 REQUIREMENTS FOR SEATS FOR PASSENGERS WITH DISABILITIES
BO3MOXHOCTAMU

2-13.5.1 [MocTaBLMK aneKkTponoesaa AOMKeH OTBeYaTh 3a MPOEKTMPOBaHUe aneTponoesaa B 2-13.5.1 The Supplier shall be responsible for design the electric train according to OTY infrastructure
COOTBETCTBUM C MHTepdeiicammn nHdpacTpykTypsl AO "YTI". UnTepdeiickl 1 TpebosaHns K interfaces. Infrasteucture interfaces and requirements shall be handle by the Supplier under its
MHpPaCTPYKTYpe A0MKHbI BbINONHATLCS [MOCTaBLMKOM NOA CBOK OTBETCTBEHHOCTh. own responsibility.

2-13.5.2 [B cocTaBe anekTponoesaa OauH rofloBHOM BaroH (Mnv XBOCTOBOM BaroH) AOMKEH BbITb 2-13.5.2 As a part of an electric train, one head car (or tail car) shall be equipped with a mean to allow
obopyaoBaH cpeacTBOM, NO3BONSOWMM Naccaxupam ¢ orpaHnYeHHbIMY BO3MOXHOCTAMUA, @ passengers with disabilities, as well as other low-mobility groups of the population (hereinafter -
Takxke ApyrmMmun ManomobunbHelMu rpynnamu Hacenenus (ganee - MM’H), Bxoautb-BbIXxoauTb U3 MGN) to enter/leave the electric train. In case of lifting device solution implemented by the
anekTponoesga. B cnyyae pelueHvs nogbeMHOro yCTpoucTBa, peanm3oBaHHOro MNocTasLUMKOM, Supplier, 300 kg load capacity shall be considered.

crnepyeT yuuTblBaTh rpy3onogbemMHocTb 300 Kr.
This car with PRM provision shall be equipped with:

3TOT BaroH, npegHasHaveHHbIv ana MIMH, gomkeH 6biTe 060pyaoBaH: -one universal toilet for a passenger with disabilities,

-OOHVM YHMBEpCanbHbIM TyaneToM Ans NaccaxupoB C OrpaHNYeHHbIMU BO3MOXHOCTSIMMU, -in case of liting device, a lifting ramp on two sides of the car, providing boarding and

-B Clly4ae Ucnomnb30BaHnsa NOAbEMHOIO YCTPOMUCTBA - NOABbEMHbBIM MaHAyCOM C ABYX CTOPOH disembarking of wheelchair users from JSC OTY infrastructure low platforms, taking into
BaroHa, obecneyvBaoLLIMM NOCaAKY M BbICAKY MACCaXMPOB UHBANUAOB-KONSCOMHUKOB C account the requirements for unhindered access to the car and the passage of wheelchair users
HU3KUX NNaTdopmM MHdpacTpykTypsl AO "YTI", ¢ yueTom TpeboBaHuit k GecnpensTCTBEHHOMY to the places of accommodation;

OOCTyny B BaroH 1 Npoe3ay MHBanuaoB-KONSACOYHMKOB K MecTaM pasmeLleHus:; -at least one seat for passengers with disabilities in wheelchairs and their accompanying

-He MeHee OJHUM MEeCTOM Af1 NacCaxvpoB C MHBANMAHOCTLIO HA Kpecnax-Konsckax n persons.

ConpoBOXAaLWNX NX Nnl,.

2-13.6 OCBETUTEJIbHOE OBOPYOOBAHUE 2-13.6 LIGHTING EQUIPMENT

2-13.6.1 CucTtema ocBeTutensHoro obopyaoBaHus AormkHa obecnevmBaTb OCBELLEHWE naccaxvpekoro  |2-13.6.1 The system of lighting equipment shall provide lighting of the passenger coach, office premises in
BaroHa, crnyxebHbIX NoMeLLEeHNIn B HOpMarbHbIX U aBapUiiHbIX YCIOBUSIX 3KCMyaTauum. normal and emergency operating conditions.
HopMbl 0CBeLLEeHHOCTN BCeX MOMELLEHWI BaroHOB 3rieKkTponoesaa AOMKHbI COOTBETCTBOBATL The illumination standards of all rooms of the train cars shall comply with the requirements of SP
TpeboBaHusam CI12.5.1198. 2.5.1198.
Bo Bcex nomeLLeHnax BaroHOB JOIMKHO OblTb MpeayCcMOTpeHo paboyee n aBapuiHoe Working and emergency lighting shall be provided in all rooms of the cars.
ocBeLLeHue. Emergency lighting shall be supplied directly by the electric train batteries in case of major
ABapuiiHoe oCBeLLeHNe JOMKHO NUTaTbCA HENMoCcpeaCTBEHHO OT akKyMynsSTOpHbIX 6aTtapen failures.

dneTkponoesaa B Clnyyae Cepbe3HblX cboes.

2-13.6.2 [O6Lee paboyee oCBelLLeHNEe NacCaKMPCKOro BaroHa AOMKHO OblTb BbINONHEHO cBeToanMogHon |2-13.6.2 The general working lighting of the passenger coach shall be made by an LED light line, the

CBETOBOW NUHMEN, TaMBypoB - CBETOANOAHBIMU CBETUMbHUKaM K. vestibules - by LED lamps.

2-13.6.3  |ABapuiiHoe ocBeLleHVe JOMMKHO OblTh BbINOMHEHO CBeToAnoaaMu 6enoro LBeTa CBeYeHUst ¢ 2-13.6.3 Emergency lighting shall be made with white-colored LEDs with a color-correlated temperature
LIBETOBOW KOpPpenMpoBaHHoi Temnepatypoi ot 2400 go 6800 °K ¢ gnvHol BonHbl 6onee 400 HM from 2400 to 6800 ° C with a wavelength of more than 400 nm and automatically switch to the
1 aBTOMaTU4ECKN NepeKntodaTbCs K akKyMynsTOpHOW 6aTapee npy BHE3ANHOM OTKIOYEHUN battery in case of a sudden shutdown of the working lighting and provide illumination of at least
pabouero ocBeLleHunsi 1 obecnevmBaTb Ha NOMy OCHOBHbIX MPOXOA0B OCBELLEHHOCTb HE MeHee 1.0 lux on the floor of the main aisles.
1,0 nk.

2-14 CAHUTAPHO-TEXHUYECKOE OEOPYOOBAHVE 2-14 SANITARY ENGINEERING

2-141 TPEBOBAHUA K CUCTEME BOOOCHABXEHWA 2-141 REQUIREMENTS FOR THE WATER SUPPLY SYSTEM

2-141.1 Cuctema BogocHabxeHus formkHa obecnevmBaTb nojady Bodbl K CaHy3nam v oteevaTtb 2-14.11 The water supply system shall provide water supply to the bathrooms and meet the
TpebosaHusam CI12.5.1198. requirements of SP 2.5.1198.

NPABU/TA NOLAYU N OLLEHKU TEHZAEPHbIX 3AIBOK
N MPOBEAEHWA NEPETOBOPOB
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2-14.1.2 |3anpaBka BOAOW OOMMKHA NPOU3BOANTLCS B Gaku, pacnonoXeHHble B BEPXHEN YacTu BaroHa, no |2-14.1.2 Refueling with water shall be carried out in magazines located in the upper part of the car,
Tpy6am yepes HanmBHbIE rONOBKW, PacronoXeHHble B HULAxX No 06enM CToOpoHaM BaroHa. through pipes and filing heads located in niches on both sides of the car. The water supply
Cuctema BogoCHabxeHWs! [OmkHa OCHALLATbCA AaT4MKamu € 3anopHbIM KranaHom Ansi system shall be equipped with sensors with a shut-off valve to limit the flow of water, provide
orpaHuyeHus 3annea Boabl, 06ecneymnBaTth KOHTPOSb 3aMoNHeHUs1 BoAsHOro 6aka ¢ Bblaaveit control of the filling of the water magazine with the issuance of information about filling 25%, 50%,
nHdopMaumm o 3anonHeHnn 25%, 50%, 75%, 100% baka Ha NynbT ynpasBneHnsa TyaneTtom u 75%, 100% the tank is mounted on the toilet control panel and the filling indicator outside the car
VNHAMKaTOP 3anoriHEHNs CHapy»X1 BaroHa B MecTe NOAKIIYEHNs 3anpaBoyHoro wnaHra. Boga k at the connection point of the filing hose. The water to the portion tap of the sink shall be supplied
NOPLUMOHHOMY KpaHy MOWKM OOrKHa nojaBaTbCs camoTekom. K cmecutensam Boaa nogaetcs by gravity. The water is supplied cold to the mixers. Refueling with water into magazines located
XonogHow. 3anpaska BoAow B 6aku, pacnofioXXeHHbIe B BEPXHEN YacTy BaroHa, AOImkHa in the upper part of the car shall be carried out through sealed quick-release connecting hoses
NPOU3BOANTLCS Yepes repMmeTuyHbIe ObiICTpOpa3beMHbIE COeANHUTESbHBIE PyKaBa, installed on the refueling pipe.
YCTaHOBIIEHHbIE HA BOAO3anpaBoYHON Tpybe.

2-14.1.3  [KoHCTpyKumMs cucteMbl BoaocHabxeHns gormkHa obecneunTb npegoTBpalleHne 3arpsisHendns B |2-14.1.3 The design of the water supply system shall ensure the prevention of contamination of water,
Hel BOAbl, B TOM Yucne, No Mepe OnopOXHEHWS, U BO3MOXHOCTb 3(O(PEeKTUBHOM OYUCTKMN, including as it is emptied, and the possibility of effective cleaning, flushing and disinfection.
NPOMbIBKMN 1 Ae3nHdekumn. JormkHo BbiTb NpeayCMOTPEeHO ApeHaXHoe YCTPONCTBO Ans A drainage device shall be provided for the overflow of water when filling the tank. The design of
nepenvea Bofpl Npu 3anpaeke 6aka. KOHCTpyKumMs caHyana fomkHa obecneynsatb NosHbIN the bathroom shall provide a complete drain of water.
CIVB BOAbI.

2-14.1.4  [Matepuansl, ucnonb3yemMble A U3rOTOBMIEHUS CUCTEMbI BOOOCHAGXEHUS BAroHOB, He JOSKHbI |2-14.1.4 The materials used for the manufacture of the water supply system of wagons shall not have a
oKasblBaTb BPEAHOro BIUSIHWSA Ha Ka4eCTBO BOAbl B CUCTEME BOAOCHAOXEHNSA 1 AOMKHbI ObiTb harmful effect on the quality of water in the water supply system and shall be allowed to be used
paspeLueHbl K NPUMEHEHMNIo Ansi MMTbEBOro BOAOCHabXeHNA opraHamm 1 ydpexaeHnsmm for drinking water supply by the bodies and institutions of the State Sanitary and Epidemiological
["occaHanmaHaa3opa B yCTAHOBIEHHOM NOPSiAKe. Supervision in accordance with the established procedure.

2-14.2 TPEEOBAHWA K TYAIIETHBIM CUCTEMAM 2-14.2 REQUIREMENTS FOR TOILET SYSTEMS

2-14.21 B anekTponoesae AOMKHO ObITb yCTaHOBIEHO HE MeHee ABYX CaHy3noB o6Lero nonb3oBanus  (2-14.2.1 At least two closed-type public bathrooms shall be installed in the electric train; Eco-friendly
3aMKHyTOro Tvna; B anekTponoesgax AOMKHbI ObiTb YCTaHOBMEHbI AKOMOTMYECKN YUCTbIE closed-type toilets shall be installed in trains, which shall comply with the
TyaneTtbl 3aMKHYTOrO Tuna, KOTopble AOITKHLI COOTBETCTBOBaTL TpebosaHuam CI1 2.5.1198. requirements of SP 2.5.1198. Waste-fecal water from toilets and washbasins shall be collected in
CTO4YHO-(hekarnbHble BoAbl OT YHUTA30B W PaKOBUH YMblBaNbHWUKOB [OIMKHBI cOBMpaThbes B a collection tank.
cOOopHbIN Bak.

2-14.2.2  [CaHy3nbl JOMKHBI BKNOYATL criedytolee obopyaoBaHue: 2-14.2.2 Bathrooms shall include the following equipment:-toilet bowl for sitting use;
- YHUTa3 Ana Ucnonb3oBaHusa cuas; - waste rails, including for the disabled;
- NOPYYHW, B TOM YMCIe AN MHBanaos; - toilet paper holder;
- nepxaTenb Ans TyaneTtHow 6ymaru; - manual flush button;
- KHOMKa py4YHOro CMbIBa; - emergency call button;
- KHOMKa aBapuiiHOro BbI30Ba; - washbasin with water tap;
- YMbIBaNbHWK C BOAOMPOBOAHLIM KPaHOM; - liquid soap dispenser;
- 0,03aTOp XWAKOro Mbina; - toilet ruff with a glass;
- epLU TyaneTHbIN CO CTakaHOM; - waste container; lighting device; mirror;
- KOHTENHep AN OTXOA0B; OCBETUTENbHbIN NPUOOP; 3epKarno; - clothes hook- 2 pcs.;
- KPIOYOK Anst ofexabl- 2 WT.; - mat;
- KOBPWK; - the "free" and "occupied" sign, visible from the passage area;
- yKasaTenb «CBOOOAHO» U «3aHATO», BUAMMbIA U3 30HbI NPOXOAA; - manual sliding door.
- PyYHas caswkHasi ABepb. Ventilation of the collection tank shall prevent the possibility of odors entering the bathroom and
BeHTunsaums c6opHoro 6aka AorpkHa NpefoTBpallaTe BO3MOXHOCTb NOMagaHus 3anaxos B salon.
nomMeLleHne caHyana u canoHa. Takxke AormkHa ObiTb NpeayCcMOoTpeHa TeXHUYeckas There shall also be a technical possibility of dumping the contents of the tank outside the railway
BO3MOXHOCTb cHpoca coaepxumoro baka 3a npeaensl Xene3Ho4opoXHOro NooTHa Npu yrpose track in case of a threat of freezing (in emergency situations).
€ro 3amMopaxuBaHms (B HELUTaTHbIX CUTyaumsiX).

2-14.2.3  [OormxHbl OblTb NPeayCMOTPEHBI KOHCTPYKTUBHBIE Mepbl, 0GecneyunBatowme cbop oTxonos 2-14.2.3 Constructive measures shall be provided to ensure the collection of waste (cotton wool, scraps
(BaTbl, 06pbIBKOB OyMaru, Mmenkoro 6bITOBOro Mycopa v Ap.) B NOMELLEeHNAX BaroHoB C of paper, small household garbage, etc.) in the premises of cars with their subsequent emptying
nocrneayoLwmm Nx onoOpPOXKHEHWEM MPU TEXHNUYECKOM 0BCIYyXMBaHNM. during maintenance.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
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2-14.2.4 |NpombiBKa, Ae3MHEKLUMNSI N ONOPOXHEHNE COOPHOro 6aka AoImKHbLI MPOM3BOAMTLCS NpU NomoLum |2-14.2.4 Flushing, disinfection and emptying of the collection tank shall be carried out using a special
cneumanbHON YCTaHOBKM B MeCTax OTCTOS 3feKkTponoesaa B Aeno yepes bbicTpopasbeEMHOe installation in the places where the electric train settles in the depot through a quick-release
CcoeaMHEHUE, UCKITHoYatoLLEee CONPUKOCHOBEHME NepcoHana ¢ dekansHbiMu copocamu u connection that excludes contact of personnel with fecal discharges and the spread of
pacnpocTpaHeHne HENPUATHBIX 3anaxoB. unpleasant odors.

2-14.2.5 |KoHCTpyKuUMsi BAaroHOB AOMKHA NpedycMaTpmBaTh BO3MOXHOCTb OTKauKy cogepxumoro 6akos  |2-14.2.5 The design of the cars shall provide the possibility of pumping out the contents of the toilet tanks
TyaneToB v 3anpaBKy BoAOW C /060 U3 ABYX CTOPOH BaroHa. and refueling with water from either of the two sides of the car.

2-14.2.6 |BbiTsxkka BO3gyxa M3 NoOMeLLeHus caHyana AosmkHa bbiTb He MeHee 50 m/4. KoHCTpyKums 1 2-14.2.6 The air extraction from the bathroom room shall be at least 50 m/h.
cnocob o4UCTKM Nosa He JOIMKHO CcNOcoBCTBOBaTL 3aCTOH XKMAKOCTM C 06pa3oBaHNEM 3anaxos, The design and method of cleaning the floor shall not contribute to the stagnation of the liquid with
rHWUMK, rPUBKOBOTO 3arpsis3HeHNs. HanonbHoe NoKpbITUE AOMKHO MMETb hopMYy BaHHbI. B cnyvae the formation of odors, rot, fungal contamination.
MCMOMb30BaHNA LUaHra afs nogadv BoAbl, 04MCTKA AOMKHA BbINOMHATLCS NPY MUHUManbHOM The floor covering shall have the shape of a bathtub. In the case of using a water supply hose,
pasneHun. Mo OKOHYaHUM OYUCTKKM, BOAA C Mona JormkHa ObiTh yAaneHa Yyepes oTBepcTue Ans cleaning shall be carried out at a minimum pressure. At the end of cleaning, the water from the
cnmBa. CuaeHbe yHWUTasa JOMMKHO UMETL OBarbHyo hopmy. floor shall be removed through the drain hole.

The toilet seat shall have an oval shape.

2-14.3 CUCTEMA OBECIEYEHUA MUKPOKITMMATA 2-14.3 MICROCLIMATE UTILITIES

2-14.3.1 BaroHbl anekTponoesaa AomkHb! BbiTb 060pyA0BaHbI CUCTEMO OTOMMEHNS Y BEHTUMALMM 2-14.3.1 The electric train cars shall be equipped with a heating and ventilation system (HVS) and air
(COB) 1 KOHAULMOHMPOBaHUSA BO3ayXa B COOTBETCTBUM ¢ TpeboaHuamu Cl 2.5.1198-03, B conditioning in accordance with the requirements of SP 2.5.1198-03, the function of which
DYHKLMIO KOTOPbIX BXOAWUT: includes:
- OXJlaxkgeHve BO3lyxa B apkoe Bpems roaa; - air cooling in the hot season;
- Noforpes BO3dyXa B XONOAHOE BpeMs roaa; - air heating in the cold season;
- OCYLLEeCTBMNEHME NPUTOYHO-BbITSXXHON BEHTUMALMN CanoOHOB. - implementation of supply and exhaust ventilation of salons.
[pu BbIXOOE U3 CTPOSi OAHOIO KOMMpeccopa UM 04HOro KOHAULMOHEpa U3 ABYX, In case of failure of one compressor or one air conditioner out of two installed in the car, the
YCTaHOBJIEHHbIX B BAroHe, X0040NPOU3BOANTENIbHOCTL AOIMkHA Oblna He MeHee 50%. cooling capacity shall have been at least 50%.

2-14.3.2  |[omkHa ObITb MPedyCMOTpeHa BO3MOXHOCTb Bblbopa CrieayoWmnx PeXMMoB: 2-14.3.2 It shall be possible to select the following modes:
- HyJIeBOE MOSIOXKEHNE (BCE CUCTEMbI OTKIMOYEHDI); - zero position (all systems are disabled);
- PEeXUM OTCTOS (3MEKTPONOe3a He HaXOAUTCS HW B 3KCNNyaTaumm, HU Ha TexobCnyxuBaHUmM unm - standstill mode (the train is neither in operation, nor under maintenance or cleaning). Ventilation
ybopke). BeHTunauus moxeT paboTatb, HO 6e3 3abopa Hapy»xHoro Bo3ayxa. B xonogHoe Bpems can work, but without outside air intake. In the cold season, the temperature in passenger cabins
roga Temnepartypa B naccaxupckux canoHax okorio +10 °C. B Tennoe Bpems roga Temneparypa is about +10 ° C. In the warm season, the air temperature in the passenger cabin shall not
BO3JyXa B NaCCaXMPCKOM CarioHe He AorkHa npesbiwats +32 °C; exceed +32 ° C;
- TeXHU4eckuin pexum. B anektponoesae naet ybopka nnm texobenyxvsadme. COB un - technical mode. The train is being cleaned or serviced. HVS and air conditioning units are
yCTaHOBKM KOHOMLIMOHMPOBaHUS BO3AyXa BKIHOYEHbl. TeMmnepaTtypa B NoOMeLLeHnax included. The temperature in the electric train premises corresponds to the temperature of the
3M1eKTponoe3aa CoOTBETCTBYET TeMnepaTtype HOPMasibHOro pPexunmMa OTOMNMEHNA U BEHTUNALUA B normal heating and ventilation regime in accordance with these Technical Specifications;
COOTBETCTBUM C HACTOSLLEN TEXHUYECKON cneundukaumen; - working mode. The train arrives at the line after settling;
- pabounii pexurm. SnNekTponoess NogaeTcs Ha NIMHUEO Nocre OTCTOS; - preheating stage. There are no passengers in the cars. The fans are running at full capacity
- CTagus npeasapuTenbHOro nporpesa. B BaroHax HeT naccaxupoB. BeHTunsiTopbl paboTatot Ha without fresh air intake. The supply air temperature shall be no more than +55 °C. When the
nornHy MoLHOCTb 6e3 3abopa cBexero Bo3ayxa. TemnepaTtypa NpuUTO4HOro BO3ayxa AoMmKHa internal temperature becomes close to the set temperature, the HVS and the air conditioning
6bITb He Bonblue +55 °C. Korga BHYTPEHHSA TeMnepaTtypa CTaHOBUTCS Briv3kol K 3aaHHON, units automatically switch to normal mode;
COB 1 yCcTaHOBKM KOHOMUMOHMPOBAHUSI BO3yXa aBTOMAaTUYECKN NepekroYyaloTcs B - pre-cooling stage. There are no passengers in the cars, the cooling system is running at full
HOpMaribHbIV PeXuM; capacity. The fans are running at full capacity without fresh air intake. When the internal
- cTagusa npeasapuTenbHOro oxnaxaeHns. B BaroHax HeT naccaxumpoB, cucTeMa oxnaxaeHuns temperature becomes close to the set temperature, the HVS and the air conditioning units
paboTaeT Ha NOMHY MOLLHOCTb. BeHTunsTopbl paboTatoT Ha NosHy MOLHOCTL 6e3 3abopa automatically switch to normal mode;
cBexero Bosayxa. Korga BHyTpeHHsAsi TemnepaTtypa cTaHoBUTCS 6nn3kon k 3agaHHon, COB n - normal heating and ventilation mode;
yCTaHOBKMN KOHOMLIMOHVMPOBaHWS BO3[lyXa aBTOMaTUYECKN NEPEKITIYAlOTCS B HOPMarbHbIv - emergency ventilation. In case of failure of the HVS or auxillary converter, the emergency
pexum; ventilation shall be switched on from the driver's console.
- HOPMarbHbI PEXVUM OTOMMEHUA U BEHTUNALMK;
- aBapunHas BeHTUnsAumus. B cnyyae otkasa COB wnm MNMCH (npeobpasoBaTtens co6CTBEHHbIX
I-I\I\-Ilﬂ\ QDQF"‘"‘;"""" BOHTIAOQINIAG OOMKHA BEOIOUATECG C OVOLTA MATNALIACTA
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2-14.3.3 |B BaroHax anekTponoe3aa JOoMkHbl OblTb YCTAHOBMEHbI CUCTEMbI KIIMMaT-KOHTPOSsi, KOTOpble 2-14.3.3 Climate control systems shall be installed in the cars of the electric train, which shall maintain the
OOIDKHBI NOAAEPXKUBaTL TemnepaTypy BHYTpU BaroHa Ha ypoBHe +28 0C. Cuctema knumar- temperature inside the car at +28 0C. The climate control system shall perform the following
KOHTPONS AOSPKHA BIMOMHATL criegyolume gyHKUMM: 060rpeB, oOXnaxaeHne u BEHTUNALMS functions: heating, cooling and ventilation of wagons.

BaroHoB.

2-15 TPEEOBAHWA K 3NIEKTPOOBOPYOOBAHNIO 2-15 AUTOMATIC PASSENGER COUNTING

2-15.1 BaroHbl 31ekTponoe3fgoB A0MKHbI OblTb OCHALLEHbI aBTOMATUYECKON CUCTEMON NoacyeTa 2-15.1 Electric train cars shall be equipped with an automatic passenger counting system integrated into
naccaxnpoB, MHTErPUPOBAHHOW B CUCTEMY YMNpaBIieHNsi NOe300M BEPXHEro YPOBHS, ANA the upper-level train control system to provide the Customer's dispatch center with data on the
NpefoCcTaBneHNs B ANCNETYEPCKUN LEHTP 3akadymnka AaHHbIX O KONIMYECTBE BOLLEALLINX, number of passengers who entered, exited and transported by car, taking into account the
BbILIEALWNX N NepeBe3eHHbIX NacCaX1poB NOBAroHHO C y4ETOM MOCTaHLMOHHOIO station location of the Electric train; The accuracy of counting is at least 95%.

MECTOMNONOXEHMUS 31ekTponoesaa; TOYHOCTb noacyeTa AorkHa ObiTb He MeHee 95%.

2-16 MPOTVBOIOXAPHAA SALUNTA 2-16 FIRE PROTECTION

2-16.1 MoxapHasn 6e3onacHOCTb 3neKkTponoesaa AormkHa BbiTb obecneveHa cuctemamm curHanusaumm |2-16.1 The fire safety of an electric train shall be ensured by alarm and fire extinguishing systems, as
1 NOXapOoTyLUEHUs!, @ TaKKe OpraHN3aUMOHHO-TEXHUYECKUMIN MepPOonpUATUSIMIN NepcoHana no well as organizational and technical measures of personnel to ensure the evacuation of
obecneyeHunio aBakyaLmm naccaxvpos. Tpebyemblii ypoBeHb 6e30nacHOCTY JOImKeH OblTbh passengers. The required level of safety shall be provided in accordance with the requirements
obecneyeH B cooTBeTCTBUM C TpeboBaHuamn FTOCT 12.1.004-91 (pasgensl 2-4) unu of GOST 12.1.004-91 (sections 2-4) or equivalent international standard.
3KBMBaleHTa MeXayHapoaHOro cTaHgapTa.

2-16.2 Martepuanbl, npegHasHa4YeHHble Anst NPUMEHeEHNs BO BHYTPEHHeM 060pyaoBaHMM 1 oTaenke 2-16.2 Materials intended for use in the internal equipment and interior decoration of trains shall meet
NoMeLLEeHNI 3NEeKTPONoe3a0B, AOMKHbI COOTBETCTBOBAaTL TPeboBaHUAM TOKCUKOMOrMYecKom the requirements of toxicological safety in accordance with GOST 12.1.044-89 (sections 1, 2) or
6e3onacHocTu B cootBeTcTBMM ¢ TOCT 12.1.044-89 (pasgens! 1, 2) unv aKBrBaneHTa equivalent international standard and have a document certifying compliance with fire safety
MeXIyHapoaHOro CTaHaapTa, YAOCTOBEPSIIOLLMIA COOTBETCTBME TpeGoBaHUAM NOXapHON requirements.

BesonacHocTw.

2-16.3 B KOHCTPYKUMMN BaroHOB 31IEKTPONOE3A0B AOMKHbI BbITh NPeayCMOTpeHbl orHe3aaepxueaowme |2-16.3 In the design of electric train cars, fire-retaining partitions shall be provided to separate the
neperopoaku Ans oTaeneHns kabvHbl MalMHUCTa OT NacCaXMpPCKOro casioHa. driver's cabin from the passenger drawing room.

2-16.4 KabuHa MalLnHMCTa 1 KaXkaplii BaroH AOSDKHbI ObiTb OCHALLLEHb! KAk MUHUMYM ABYMS pyYHbIMKU  |2-16.4 The driver's cab and each car shall be equipped with at least two manual fire extinguishers.
OrHeTYLUNTENsIMMU.

2-16.5 Bce obopyaoBaHuve, yCTaHOBIEHHbIE Ha 3NeKTponoesae, AoMKHbI ObiTb 3alLuileHbl cuctemon  (2-16.5 All equipment installed on the train shall be protected by a fire detection system. Undercar
oBHapy>xeHust noxapa. MoasaroHHoe 06opyaoBaHME B SILLMKaX, TakKe OOIDKHbI OblTh equipment in the boxes shall also be equipped with an automatic fire extinguishing system
06opygoBaHbl CUCTEMa aBTOMATUYECKOrO NOXAPOTYLLEHUS (YTNEKUCIIBIM MIM NOPOLLIKOBLIM (carbon dioxide or powder method).
cnocobom).

2-17 OBAKYALINA MPU NOXAPE 2-17 EVACUATION IN CASE OF FIRE

2-171 Hapy>xHble ABepu JOMKHbLI paboTaTb kak aBapuiiHbie BbIXOAb!, TO €CTb B aBapuiiHOM cryyae 2-171 The exterior doors shall be performed as emergency exits; in an emergency, they shall be
[OIMKHBI OTKPbIBATbCS BPYYHYH0 CHapyXu 1 n3HyTpu BaroHa. C kaXaoln CTOPOHbI MacCaXnmpcKoro opened manually from outside and inside the car. At least two emergency exits shall be provided
canoHa AoImkHO BbITb NPeayCMOTPEHO He MeHee ABYX aBapWUHbLIX BbIXOAOB Yepes OKHa C on each side of the passenger compartment through windows on each side of the car.

KaXKOOW CTOPOHbI BaroHa. ABapuiiHble BbiXOAbl AOMKHbI OblTb 060pYA0BaHbI AONONHUTENBHBIMMW Emergency exits shall be equipped with additional auxiliary means (files, folding ladders, a device
BCrMomoraTtesfibHbIMY cpeacTBamu (danamu, packnagHbiMy NeCTHULAMM, NPUCNOcobneHnem for breaking windows, etc.).
Onst pa3byBaHKs OkHa U T.1.). Evacuation concept shall be submitted by the bidder in the offer.
KoHLenuusi aBakyaumm JoipkHa 6blTb NpeacTaBieHa yYacTHUKOM TEHAEPA B NPEATIOKEHUN.
2-18 PEMOHT 1 OBCNY>KMBAHVE 2-18 REPAIR AND MAINTENANCE
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB
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2-18.1 Bce KOHCTPYKTMBHbIE 31IeMEHTbI (MEXaHUYeCKUX, dNEKTPUYECKMX, MHEBMATUYECKMX U apyrux  [2-18.1 All structural elements (mechanical, electrical, pneumatic and other systems) shall be designed
CcUCTEM) AOMKHbI ObITb CNPOEKTUPOBaHbI C MaKCUMarbHbIM UCMNOMNb30BaHWEM MOAYTbHOTO with maximum use of the modular principle. The placement of these modules on the train, the
npuHumna. PasmelleHne aTux Moy rien Ha anekTpornoesae, KOHCTPYKUUSA UX KpenneHus n design of their fastening and connections with electrical cables, air ducts and pipelines for the
COEOMHEHUS C ANEKTPUYECKUMU Kabenamu, BO3AyxXxoBoaamu 1 TpybonpoBoaamm ans nogayu supply of refrigerants shall be carried out in such a way as to ensure the possibility of the fastest
XIagareHToB AOMKHbI ObiTb BbIMOSIHEHbI TakuM 06pa3om, 4Tobbl 06ecneynTb BO3MOXHOCTb possible replacement of all modules. In modules whose mass exceeds 20 kg, places shall be
MaKcuMarnbHO BbICTPON 3aMeHbl Bcex moaynen. B mogynax, macca kotopblx npesbiwaet 20 Kr, provided for their sltrapping with the help of lifting mechanisms. The devices installed in the
OOJDKHBI ObITb NPeayCMOTPeHbl MecTa AN UX CTPOMOBKU C NOMOLLbHO Py 30N0gbEeMHbIX modules, for which repair and maintenance work is envisaged or expected, shall be easily
MexaHu3MoB. BMOHTMPOBaHHbIE B MOAY M YCTPONCTBA, B OTHOLLEHUN KOTOPbIX accessible and replaceable.
npeaycmMaTpuBaloTCs N OXUAAITCS PaboTbl MO PEMOHTY U TEXHUHYECKOMY 0BCnyXUBaHUIO,

[OMKHbI ObITh JIErKO AOCTYMHbI U 3aMEHSIEMbI.

2-18.2 HorrkHo 6bITb 06ecneyeHo yaobcTBO OCMOTPa XOA0BOM YacTuy 3riekTpornoesaa. 2-18.2 Convenience of inspection of the running gear of the electric train shall be provided.

2-18.3 MepeyHn pernaMeHTHbIX paboT (onepauuii), Noanexalimx BbIMOMHEHWIO NPY TEXHNYECKOM 2-18.3 Lists of routine maintenance (operations) to be performed during maintenance and repairs of
06CnyXMBaHUN M PEMOHTaX Ka)aoro BUAa, KOHCTPYKUMOHHBLIX 371EMEHTOB, NOABEPKEHHbBIX each type, structural elements subject to wear, indicating the maximum permissible wear values,
M3HOCY, C yKa3aHvWeM npeaenbHO A0MNYCTUMbIX BENUYUH U3HOCA, KOHCTPYKLUMOHHBIX 31IEMEHTOB structural elements and the number of points to be lubricated, as well as the frequency,

M YMCIO TOYeK, NOANEeXaLuMX CMasbiBaHUIO, @ TaKKe NepuoaNYHOCTb, PacXod 1 NopAaoK consumption and procedure for applying oiling agents, repaired and unrepaired structural
HaHeCEeHWs CMa30YHbIX CPEACTB, PEMOHTUPYEMbIX U HE NOASIeXAaLLMX PEMOHTY 31IEMEHTOB elements, shall be presented in the operating manual of each type of electric train (series).
KOHCTPYKLMM, AOIDKHbI ObITb NpeAcTaBneHbl B PyKOBOACTBE MO 3KCMNyaTauum anekTponoesaa

KayKdoro Tuna (cepum).

2-19 OBCNY>XXMBAHUE 3JEKTPOINOE3OA 2-19 ELECTRIC TRAIN MAINTENANCE

2-19.1 MocTaBLUUK JOMMKEH NPEACTABUTL CBOM PEKOMEHAALMM NO UHTepBanam obCnyxuBaHus u 2-19.1 The Supplier shall provide his recommendations on maintenance intervals and aftersales
rpadmkam noctnpogaxHoro obcnyxveanus (MMO) ans Bcero ocHoBHOro obopyaosaHus, schedules for all the main equipment installed on the train. The dependence of these periods and
yCTaHOBIEHHOrO Ha 3nekTponoesae. 3aBMCUMOCTb AaHHbIX NepUoaoB 1 rpadunkos OT schedules on the annual mileage shall be presented by the Supplier.
exerogHoro npobera JoImkHO OblTb NpeacTaBneHo MocTaBLUMKOM.

2-19.2 CTpyKTypa peMOHTHOro Lykna (Buabl M nepnoanyHocTe TO U PEMOHTOB) M YNCTIO PEMOHTHBLIX — [2-19.2 The structure of the repair cycle (types and frequency of maintenance and repairs) and the
LIMKITIOB 3a CPOK Cr1y>0bl AOMKHBI YKa3blBaTbCA AN 3MieKTpornoesaa B LENOM U Ansi ero number of repair cycles over the service life shall be indicated for the train as a whole and for its
OCHOBHbIX eanH1L, 060pya0BaHMS B 3aBUCUMOCTW OT Npobera unv BpeMeHu. main pieces of equipment, depending on mileage or time.

2-19.3 [na kaxgoi kateropuy npegynpeautensHoro TO 1 NNaHOBOro peMoHTa AOIDKHbI YkasbiBaTbCa: [2-19.3 For each category of preventive maintenance and scheduled repairs, the following shall be
nepeyveHb 1 NocnenoBaTeslbHOCTb BbINOMHEHUSI OCHOBHBIX PernaMeHTUpOBaHHbIX paborT, indicated: the list and sequence of the main regulated works, the duration of the train lay-over
OMTEnNbHOCTb NPOCTOSI 3fieKTponoe3aa (Ans BapuaHToB KonmyecTBa CMeH paboTbl PEMOHTHOIO (for variants of the number of shifts of repair personnel), the complexity of the complex of
nepcoHana), Tpy40eMKOCTb KOMMIeKca pernameHTMpoBaHHbIX paboT, Aonyckaemble regulated works, permissible changes in the technical characteristics of equipment and parts
M3MEHEHUS1 TEXHNYECKMX XapaKTepucTMK o6opyAoBaHUSA 1 AeTanen nocrne pemMoHTa u after repair and repair tolerances; for unplanned maintenance, the main types of failures to be
PEMOHTHbIE JONYCKM; Ans HennaHoBbiX TO — OCHOBHbIE BMAbI YCTPaHSIEMbIX OTKA30B, METOAbI eliminated, methods of restoring operability and the corresponding labor costs, time for
BOCCTaHOBSEHMs paboToCNOCOBGHOCTU M COOTBETCTBYIOLLME 3aTpaThl TPyAa, BpEeMEHU Ha replacement (repair) failed equipment.
3aMeHy (PEMOHT) OTKasaBLUero
obopynoBaHus.

2-19.4 MocTaBLMKOM AOMKHbI ObiTb NPeACTaBNEHbl AaHHbIE O BENUYMHAX pecypca OCHOBHbIX 2-19.4 The Supplier shall provide data on the resource values of the main assembly units.

COOPOYHbIX eanHULL.

2-19.5 OnekTponoe3aa A0MKHbI 0OCYXMBATLCS B UMEIOLLMXCS YCIOBUSIX B FIOKOMOTUBHbBIX AENO 2-19.5 Electric trains shall be serviced in the appropriate conditions in the locomotive depots of the
3akasuuka, He TpebytoLmx BHEOPEHNS N YCTaHOBKM 0cob0oro o6opyaoBaHus anst ob6cnyxveaHus Customer, which do not require the introduction and installation of special equipment for the
1 PeMOHTa 3eKTPONoe3aoB. maintenance and repair of trains.
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2-19.6 MpenBapuTenbHbI NNaH TEXHUYECKOro obcnyxMBaHusi OrMKeH ObiTb NpeacTaBrneH B cocTaBe  [2-19.6 Preliminary maintenance plan shal be submitted in the offer documentation and will be consider
OOKYMeHTaLun TeHAEPHOro NpeanoXxeHus 1 byaet paccmatpyMBaTbCs Kak CyLecTBeHHas as essential information for bidder selection.
nHdopMaums ons Bbibopa yyacTHUKa TeHaepa.

2-20 WHCTPYMEHTbI AN OBCIYXXVUBAHWA N PEMOHTA 2-20 TOOLS FOR MAINTENANCE AND REPAIR

2-20.1 [NocTaBka He MeHee AecATM KOMMIEKTOB cneuuanbHbiX Habop MHCTPYMEHTOB Anst 2-20.1 Delivery of at least ten sets of special tools for train maintenance.
obcnyXMBaHWs anekTpornoesaa.

2-20.2 Vcnonb3oBaHue HeCTaHAAPTHbBIX UMW CneumarnbHbIX MHCTPYMEHTOB JOSMKHO ObiTb CBEAEHO K 2-20.2 The use of either Non-Standard or Special Tools shall be minimized.

MUHUMYMY . The use of Standard Maintenance Tools is preferred.
MpeanoyTUTENBHO UCMOMb30BaTh CTaHAAPTHBIE UHCTPYMEHTbI AN TEXHUYECKOro
0bCNyXMBaHUS.

2-20.3 MocTaBLuK 3nekTponoesaa AOMKEH NPeaoCcTaBUTb CNMCOK 060pyA0BaHNSA ANst TEXHUYECKOro 2-20.3 The electric train Supplier shall provide the list of Maintenance equipment (including SW) and
obcnyxusanus (Bkntovas MO) 1 UHCTPYMEHTOB AN TEXHUYECKOro 06CyXMBaHUS, KOTopble Maintenance Tools which are needed for maintenance and repair operation. List shall be
HeobxoaMMbl ANt NPOBEAEHUSI TEXHUYECKOro obcnyxuBaHust 1 pemoHTa. CnmMcok JommKkeH ObiTh submitted in bid phase. Any changes of the submitted list shall be agreed with JSC OTY and
npeacTaBrieH Ha aTane TeHAepHOro npeanioxeHus. Jllobble N3MeHeHUst B NpeACTaBNeEHHOM should not cause any additional cost for JSC OTY.

CMMCKe [OMKHbI BbITh cornacosaHbl ¢ AO "YTI" 1 He AOIKHBI BbI3bIBATL HUKAKMX For each Maintenance equipment included in the list the following information shall be reported:
JONONHUTENBHLIX 3aTpaT Ansa AO "YTH". 1)Description of the maintenance equipment,

Mo kaxxgomMy 06opya0BaHMIO AN TEXHUYECKOro 06CyXnBaHUs, BKIMIOYEHHOMY B CMUCOK, 2)Value of the maintenance equipment (in euro),

norkHa 6bITb NpeAcTaBneHa creayoLas nHpopmMmaums: 3)Number of maintenance equipment.

1) OnucaHue obopyaoBaHust Anst TEXHUYECKOro 0bCyXnBaHus, For each Maintenance tool included in the list the following information shall be reported:
2) CtovmocTb 060pyaoBaHus Anst TEXHUYEeCKoro obcnyxusaxus (B €8po), 1)Description of the maintenance tool,

3) KonnyecTBo 060pyaoBaHWs Anst TEXHUYECKOro obcnyxnBaHust. 2)Value of the maintenance tool (in euro),

0o kaXgoMy MHCTPYMEHTY TEXHUYECKOro 06CnyX1BaHus, BKINOYEHHOMY B CMUCOK, AOIDKHA 3)Number of maintenance tool.

ObITb NpeAcTaBneHa creaytoLwas nHhopmaums:

1) OnvcaHne MHCTPYMEHTa TEXHUYECKOro 06CyXVBaHNS,

2) CTOMMOCTb MHCTPYMEHTa TEXHUYECKOro obcnyxuBaHus (B €Bpo),

3) Konn4ectBo MHCTPYMEHTOB TEXHUYECKOro 06CyXNBaHUS.

2-20.4 JTiobon cneumanbHbIi MHCTPYMEHT, NOCTaBNsEMbIV B pamkax [JoroBopa Ha nocTaBKy 2-20.4 Any special maintenance tool supplied according to the Contract and used for electric train
3NeKTPONoe3a0B 1 UCMOSb3YeMbI Anst TEXHUYECKOro 06CnyX1BaHus, JOSKEH UMETb CPOK maintenance shall have a service life defined by Supplier.
cnyx0bl yKa3aHHbIN NPON3BOANTENEM. Obsolescence plan shall be submitted by the electric train Supplier to demonstrate that the tools
MnaH no ycTapeBaHuto JormkeH ObITb NpeacTaBneH MocTaBLWMKoOM afekTponoesaa, YToob! included in the list will be available for the complete life of the electric train.
NPOAEMOHCTPMPOBATb, YTO UHCTPYMEHTbI, BKITIOYEHHbIE B CMUCOK, By Ay T AOCTYMNHbI B TeYEHWE
BCEro cpoka cnyx0bl anekTponoesaa.

2-20.5 MnaH ycTapeBaHus JomkeH 6biTb NpeacTaBneH MocTaBLwmkom anetponoesaa, YTobbl 2-20.5 Obsolescence plan shall be submitted by the electric train Supplier to demonstrate that the
NpoAEMOHCTpUpOBaTh, YTo o6opyaosaHue ans TO (Bkntoyasi MO), BKMOYEHHOE B CMUCOK, Maintenance equipment (including SW) included in the list will be available for the complete life of
OyOeT AOCTYNHO B TEYEHME BCEro Cpoka CIlyObl a/1eKkTponoesaa. the electric train.

2-20.6 B pamkax [JoroBopa formkHbl 6biTb NpegocTaBneHbl 12 ctaHgapTHeix MAY (no 2 noptatueHbeix  |2-20.6 12 standard PDUs (2 Portable Diagnostic Units per 6 depots) such as laptop, capable of
ANarHoCTU4ECKMX YCTPOMCTB Ha 6 Aeno) Ha 6e3BO3Me3aHON OCHOBE, TakMX Kak HOyTOyK, performing detailed maintenance diagnostics and real-time monitoring activities shall be provided
CMOCOGHBIX BbINOMHATL AeTanbHY0 AUarHOCTUKY TEXHUHECKOTO 06CMy>XMBaHWS 1 MOHUTOPUHT B without charge under this Contract.
pexume pearnbHOro BpeMeHMU. Additional provisions may be required as VO, however price per unit shall be provided with the
MoryT noTpe6oBaTbCs AONONMHUTENBHbIE CPEACTBA, KaK AOMNOSHUTENbHbIE 3aKasbl, OQHAKO LieHa offer.
3a eMHULY JormkHa BblTh NpeacTaBneHa BMECTE C NPerioKeHEM.

2-20.7 Kaxxgoe MOY pomkHo BbiTe YCTOMYMBO K yaapam, Bubpaumm n MM (3neKTpoMarHuTHbIM 2-20.7 Each PDU shall be shocked, vibration, and EMI (Electromagnetic interference) resistant, housed
nomexam), NOMeLLEHO B KOpMyC AOCTATOMHOW NPOYHOCTU ANsi UCMNONb30BaHWSA B YCIOBUSX in an enclosure of sufficient strength for use in a transit depot and maintenance environment.
TPaH3UTHOrO Aeno U TEXHUYECKOro 06CIyXMBaHWS.
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2-20.8 BoamoxkHocTu MNOY AomkHbI BblTb ONUCaHbl Kak YacTb TEXHUYECKOTO NPEeANoXeHUs. 2-20.8 PDU capabilities shall be described as part of the technical offer.

2-20.9 Bce nporpamMmMHble cpeacTsa, koTopble noctaensotcst B AO "YTIN" ans TeXHMYeckoro 2-20.9 All software tools which are delivered to JSC OTY for maintaining activities shall run
obcnyxuBaHus, AOMKHbI paboTaTe Ha NpegocTaBNeHHOM cTaHgapTHom MY ¢ nocneaHen on the provided standard PDU with a recent commercially available operating system.
KOMMEPYECKN AOCTYMNHOW ONepaUmMoOHHON CUCTEMOWN.

2-20.10 Ecnu TpebyeTcsa cneunannsnmpoBaHHOe NporpamMHoe obecneveHne, OHO AOMMKHO ObITb 2-20.10 Where specialist software is required, it shall be provided free of charge with
npegocTaBneHo 6ecnnaTtHo 6e3 NMUEH3MOHHBLIX OrpaHUYEeHUNA. no license limitations.

2-20.11 MocTaBLUMK 3NEKTPONOE3a0B OOIMKEH HAa4YaTb NOCTaBKy 060OpyAOBaHMSA Af1S TEXHUYECKOTO 2-20.11 The electric train Supplier shall start the delivering of the Maintenance equipment (including SW)
obcnyxusanus (Bkntovas MO) 1 UHCTPYMEHTOB AN TEXHUYECKOro 06CyXMBaHUA B Havane and Maintenance Tools at the start of the “System acceptance” phase. Detailed Maintenance
aTana "lMpuemka cuctembl”. MogpobHbI NnaH nocTaBkyu 06opyaOBaHUS 1S TEXHUYECKOro equipment (including SW) and Maintenance Tools delivery plan shall be submitted to JSC OTY
obcnyxuanus (Bknovas MO) 1 UHCTPYMEHTOB AN TEXHUYECKOro 06CnyX1BaHNA JOMKeH ObITb for approval.
npeacTasneH Ha yTeepxaeHne AO "YTH".

2-21 OBCNY>XUBAHWE SNEKTPOHHOIO O50PYAOBAHNA 2-21 MAINTENANCE OF ELECTRONIC EQUIPMENT

2-211 O6opyaoBaHWe AOMKHO ObITb CNPOEKTUPOBAHO U YCTAHOBIEHO TaknM 06pa3oM, 4TOObl OHO 2-211 The equipment shall be designed and installed in such a way that it is easily accessible and quick
ObIno NEerkogoCTYMHbIM U BbICTPLIM B 06CNyXuBaHUW. 10 BO3MOXHOCTU, 060pYAOBaHWE JOITKHO to maintain. Where possible, the equipment shall be designed in such a way that there is no need
ObITb CNPOEKTUPOBAHO TaKMM 06pa3oM, YTOObI He BblfIo He06X0AMMOCTY B €ro perynsapHoM for regular maintenance and calibration. Otherwise, the Supplier shall provide maintenance and
TEXHUYECKOM 0BChyXunBaHUN 1 kKannbposke. B NpoTMBHOM cryyae MNocTaBLUMK OOITKEH calibration schedules.
npeacTaBuTb rpadoukm NepPUoOaNHHOCTN TEXHNYECKOTO 00CyXUBaHUS U KanubpoBKM. The equipment, where possible, shall have a plug and socket for connection for quick
O6opyaoBaHue, No BO3MOXHOCTU, JOIDKHO UMETb BUIIKY W PO3ETKY ANS NOAKMIOYEHNS B Lensx replacement purposes.

ObICTPON 3aMeHbI.

2-21.2 KOHTpOrbHbIE TOYKM M UHOVMKATOPbI CO CBETOM3MYYaloLLMMUN AnodaMu JOSDKHBI ObITb 2-21.2 Control points and indicators with light-emitting diodes shall be installed to assist in conducting
yCTaHOBIEHb! AN NOMOLLY B NPOBEAEHUN UCMbITaHWUI 1 0BHapyXeHun onbok. KoHTponbHble tests and detecting errors. Control points shall be taken out to connect to the equipment.

TOYKM JOMKHbI ObITb BbIHECEHbI AN NOAKMNIOYEHUs K 060pya0BaHUIO. Level 1 testing equipment is designed to determine where the error is, in an electric train or
McneiTatensHoe obopyaoBaHve 1 YpoBHS npeAHa3HaueHo Ans onpefeneHns mecra electronic equipment.

BO3HUKHOBEHMS OLLMOKU B 311IEKTPOMNOE3AE U 3NIEKTPOHHOM 060pYA0BaHUN. The test equipment shall be designed in such a way that power is supplied from a battery
WcnbiTatensHoe o6opyaoBaHme A0MKHO ObiTb CIPOEKTUPOBAHO TakMm obpasom, YToObl NuTaHe integrated with the test equipment. If this is not acceptable, power to the equipment can be
nopasarnochb OT 6aTapen, BCTPOEHHOW B UCTbITaTeNbHOe obopyaoBaHue. Ecnm aTo He supplied from a suitable source. The batteries shall provide power for 12 hours.
npuemmnemo, nutaHue obopyaoBaHNA MOXET OCYLLETCBNATLCS OT NOAXOAALLErO UCTOYHUKA.

AKKYMYSITOpbl JOMMKHLI 06ecnevmBaTb NUTaHue B Teyenne 12 4yacos.

2-21.3 WcnbiTatensHoe obopyaoBaHve 2 YpOBHsI UCNOMb3yeTCsi B AEMNO B CneunanbHoW YNCTon 2-21.3 Level 2 testing equipment for use in the depot in a special clean room for rechecking equipment
KOMHaTe Ans nepenposepkn 0b6opyaoBaHNs, NOA03PEBAEMOro B HEUCNPABHOCTAX Ha suspected of malfunctions at the first level of testing. The equipment shall allow finding errors in
NepBOM MCMbITaTeNlbHOM ypoBHe. O6opyaoBaHme JOMKHO NO3BONATb HAXOAWTL OLIMOKM B the smallest replaceable parts, such as, for example, a printed circuit board or components that
CaMbIX MENKMX 3aMeHsieMbIX AeTansix, Takvux, HanpyMep, Kak neyatHas nnarta unu do not require soldering or special tools.

KOMMOHEHTLI, He TpebytoLme cnarku unm cneunanbHbIX MHCTPYMEHTOB. NuTaHve ans The power supply for such equipment shall be 220 V, 50 Hz.
noao6Horo o6opyaoBaHMsa AormkHO ObiTb 220 B, 50 Iy,
2-21.4 WcneiTatensHoe obopyaoBaHve 3 YPOBHS MCMOMb3YeTCs B PEMOHTHBIX LIEHTPaXx. 2-214 Level 3 testing equipment for use in repair centers.
O6opyaoBaHue AOMMKHO NO3BONATL KANMMBPOBKY Y NOJSHYHO ANArHOCTUKY . The equipment shall allow calibration and complete diagnostics.
Mpouenypbl TEXHUYECKOro 06Cny>X1BaHMSi NEPBOrO U BTOPOrO Y POBHSI NPOBOASTCSI NEPCOHANoOM Maintenance procedures of the first and second level are carried out by personnel without
6e3 cneunanbHON NOAroTOBKM B 06racTy 3MEKTPOHUKU. DTO AOSHKHO OblTb OTpaXeHo B special training in electronics. The design and specifications for such equipment shall reflect this.
KOHCTPYKUMU 1 crieumdmkaumm ansa takoro obopyaoBaHums. Sufficient test specifications shall be placed in the electric train
[ocTtaTouHble cneumdukaumMm UCNbITaHU JOMKHbI HAXOAWUTCS B 3NIEKTPONoe3ae.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK

M NPOBEAEHWA NEPETOBOPOB

NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2 49 13 82



TEXHUYECKAA CMIELIMOUKALMA

"MocTaBka anekTponoesgos (M),

3anacHbIx Yactel n 060pyaoBaHUs, HEO6XOAUMOTC

ON19 X TexXHMYeckoro obcnyxxmeaHus, obyyeHne nepcoHana
M UCTOYHUK 3aeMHOro dnHaHcupoBaHus"

2-21.5 O6cnyxuBatoLeMy nepcoHarny AoMmkHbI BbiTb NpegocTaBneHbl pyHKUMOHanbHble onnucalusa n - |2-21.5 The service personnel shall be provided with functional descriptions and technical
TEXHUYECKNE XapaKTEPUCTUKN BCEX IMEKTPOHHbIX NfaT U 3IEMEHTOB CUCTEMbI Brioka characteristics of all electronic boards and system elements of the control unit and traction
ynpaBrieHNs 1 TAroBOro npeobpasoBaTens, AMeKTPUYEeCcKnx LKadoB 1 APY X NEKTPUIECKNX converter, electrical cabinets and other electrical equipment:
obopyaoBaHuii: - control system (main functions of the control system, components and placement of the control
- cucTema ynpasneHust (OCHOBHbIE (hyHKLMM CUCTEMbI YNPaBNEHUs!, KOMMOHEHTbI U system, functions that are controlled by the control system, examples of important tasks of the
pa3meLleHne cucTeMbl yrnpasneHusi, yHKLMKU, KOTOpbIe yNPaBnsaoTCA CUCTEMON yrnpaBneHus, control system, functional description and technical characteristics of all electronic boards and
npuMepbl BaxHbIX 3a4ay CUCTEMbI ynpaBneHusi, yHKUMOHaNbHOE OnMcaHue 1 TeXHU4Yeckue control system elements).
XapaKTepUCTUKM BCEX SNIEKTPOHHBIX NNaT U 3NIEMEHTOB CUCTEMbI YNPaBeHus). - basic design and operation of the traction converter, as well as technical characteristics of all
- 6a3oBas KOHCTPYKUMS 1 OYHKLMOHMPOBaHME TAroBOro npeobpasoBarens, a Takke components of the traction converter, electrical diagram;
TEXHUYECKMe XapakTEPUCTUKN BCEX KOMMOHEHTOB TSIrOBOro npeobpasoBarens, afekTpuyeckas - traction converter control unit (placement of blocks, functions that are controlled by converters,
cxema; examples of important converter tasks, functional description and technical characteristics of all
- G0k ynpaBreHust TAroBelM npeobpasoBaTenem (pasmeLleHve 6rokoB, yHKLMKU, KOTOpble electronic boards and elements of the main converter unit, as well as the auxiliary converter
ynpasnstoTca npeobpasoBatensiMu, NpuMepbl BaxHbIX 3aaay npeobpasosatens, control unit).
PyHKLMOHaNbHOe OnucaHne 1 TEXHUYECKNe XxapakTepuCcTUKM BCeX SMNEKTPOHHBIX nnaT u - instructions for using the driver's display;
anemMeHTOB Brioka rmaBHoro npeobpasosaTens, a Takxe 6roka ynpaBneHns BCoMoratenbHbIM - regulations and procedure for maintenance of the traction converter and control unit;
npeobpasoBaTernem). - methods of reading and interpreting (analyzing) diagnostic information (training special software
- UIHCTPYKLUMS NONb30BaHWSA ANCNSIEEM MaLUUHUCTA; (in Russian or English) that allows access to the central control control unit and traction control
- pernameHT 1 NopsiAOK TeXobCnyKMBaHUs TAroBOro npeobpasosartens u 6roka ynpasneHus; unit traction converter via a laptop to copy and analyze diagnostic data. Downloaded diagnostic
- cnocobbl CYMTBLIBAHUSA M TONKOBaHUSA (aHammMsa) AuarHocTu4Yeckon nHdopmaumm (obyyeHve data should be formulated not only with diagrams, but also with descriptions (words) in Russian
cneumansHOMY NporpaMMHOMY o6ecneyveHuto (Ha pyCCKOM WI aHIMUNCKOM S3bIKe), and English);
obecneynBatoLLee AOCTYN K LEHTpanbHOMY KOHTPOSIbHOMY GIOKY ynpaBneHus n TAroBomMy - the order of software download in the blocks list of software versions;
KOHTpOnNbHOMY 610Ky TAroBoMy npeobpasoBaTtento Yepes HoyTOYK Ans KONMPOBaHWA 1 aHanusa - safety rules for work at the electric trains.
OMarHoCTUYEeCKUX AaHHbIX. CKavyaHHble AMarHoCTUYEeCKMe AaHHble JOIMKHbI OblTb NpeacTaBneHb
He TOSbKO AnarpaMmamMu, a eLé onucaHusiMm (CNnoBamMm) Ha PyCCKOM Wi aHrMACKOM si3blkax); JSC OTY is entitled to require additional level of details in the documentation provided without
- NOpsJOK 3arpy3kn NporpaMmHoro obecneveHns B 6510k nepeyeHb BepCum NnporpamMmmMHOro any additional cost. Final release of the subject is subject to JSC OTY approval.
obecneyeHus;
- npasuna 6e3onacHocTM paboTbl Ha 3NEeKTpPonoe3aax.

2-22 HAOEXHOCTb 2-22 RELIABILITY

2-221 Bce obopyaoBaHve 3NekTponoe3aoB A0MKHO BbiTb BUGPONPOYHLIM, pACCYUTAHHBIM Ha 2-221 All equipment of electric trains shall be vibration-resistant, designed to ensure reliable operation
obecneveHne HagexHon paboThbl B YCNOBUSIX KCMyaTaumm npu BO3AENCTBUM MEXaHNYECKNX under operating conditions under the influence of mechanical environmental factors in terms of
HaKTOpPOB BHELLHEN cpeabl B YacTu BUOpaLmM 1 yaapHbIX Harpy3oK, OroOBOPEHHbIX rpynnamMmu vibration and shock loads specified by groups M25, M26, M27 according to GOST 30631-99 or
M25, M26, M27 no FOCT 30631-99 unm aKBMBaneHTa MexayHapoAHOro ctaHgapTa. equivalent international standard.

2-23 YCTOMYMBOCTb B KOJNEE 2-23 GAUGING

2-23.1 Bo Bpems paboTbl anekTponoesaa Ha ceTu, Mpu BCEX CKOPOCTSAX BMIOTb 4O MakCMMarbHOM 2-23.1 The electric train while operating on the network, at all speeds up to maximum operating speed,
3KCNMyaTaLuMoHHOW CKOPOCTH, 3MeKTPOonoesa AoIKeH cobnoaaTe CTaTUHECKYO KOSeto, the electric train shall respect the Static Gauge, Kinematic Gauge and Structural Gauge under all
KMHEMaTUYECKYH KOMNeK U CTPYKTYPHYHO Koseto npu nto6oli nonesHoi Harpy3ke. TpeboBaHus k payloads. Interface requirements shall be required to JSC OTY.
VHTepdency AomkHbl BbiTb 3anpoluerbl B AO "YTI".

2-24 MNABHOCTb XOOA 2-24 RIDE QUALITY

2-241 OnekTponoesa JomkeH obecnevmnTb BbINOMHEHNE NnokasaTenei NnaBHOCTM Xoaa B 2-241 The electric train must ensure that the running smoothness indicators in the vertical and
BEPTUKANbHOM W FOPU3OHTasNIbHOM MOMEPEYHOM HanpaBneHusx He 6onee 3,25 B COOTBETCTBUM C horizontal transverse directions are not more than 3.25 in accordance with GOST 30487-97
FOCT 30487-97.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK

M NPOBEAEHWA NEPETOBOPOB
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D PA3/[ D O
PEEOBAHUA OB O OPACTP Pb RASTR R OMPATIB REQUIR

3-1 TABAPUTHI 3-1 DIMENSIONS

3-1.1 HormkHo BbITb 06ecnevYeHo COOTBETCTBME CTPOUTENBHOIO U NPOEKTHOrO rabapuTa BaroHoB 3-1.1 The compliance of the construction and design dimensions of electric train cars according to
anekTponoe3gos no FOCT 9238-2013. GOST 9238-2013 shall be ensured.

[abapuTbl anekTponoesaa A0MKHbI COOTBETCTBOBATb TPEOOBaHMSIM B OTHOLLEHWUN OOHOMO U3 The dimensions of the electric train shall meet the requirements for one of the following
cneayowmx rabaputos «T», «1-T», «1-Ta» no FOCT 9238-2013. dimensions "T", "1-T", "1-Ta" according to GOST 9238-2013.

3-2 TEOMETPUA NYTU 3-2 TRACK GEOMETRY

3-2.1 MpoxoxaeHue KpyBbIX y4aCTKOB Ha TPAKUMOHHbBIX NYTSIX Aen0 C MUHUMarnbHbIM pagnycom 125 (3-2.1 Passage of curved sections on the traction tracks of the depot with a minimum radius of 125 m
M CO CKOPOCTb0 ABMKEHMUS 5-10 KM/Y. at a speed 5-10 km/h.

3-2.2 MpoxoxaeHne 3neKTponoe3aoM No TPaKUMOHHBIM My TAM Aeno 6e3 pacuenky S-obpasHoii 3-2.2 Passing by electric train along the traction tracks of the depot without uncoupling the S-shaped
KPUBOW C HanMeHbLIUM paanycom 200 M; OAMHOYHBIM BaroHOM S-06pasHoi KpUBOW C curve with the smallest radius of 200 m; by a single S-shaped curve car with the smallest radius
HavMeHbLM pagmycom B 170 M 6e3 npsiMoi BCTaBKM U C HaumeHbLiMm paguycom 150 m npu of 170 m without direct insertion and with the smallest radius of 150 m with a straight insertion
ONMHE NPSAIMOV BCTaBKK 6 M. length of 6 m.

3-3 B3AUMOJEVCTBUE C TENEKOMMYHWUKALIMOHHLIM OEOPYOOBAHMEM 33 INTERACTION WITH TELECOMMUNICATION EQUIPMENT

3-3-1 [OnekTponoess BO BPEMSI ABWKEHUSI UMM CTOSIHKN HE JOIMKEH CO3fjaBaTh NOMEXU B paboTe 3-3-1 An electric train during movement or parking shall not interfere with the operation of rail circuits of
pPenbCcoBbIX Lienew yCTPONCTB CUrHanu3aumu, LeHTpanuaauum n 6nokunposkn (CLB) n signalling devices, centralization and blocking (Signalling) and automatic locomotive signalling
aBTOMaTU4eCKOMN NIOKOMOTUBHOM curHanuaaumm (AJ1C), npoBOAHbIX NIMHWIA CBA3WU, CUCTEM (ALS), wired communication lines, radio communication systems, radio and TV broadcasting,
pagnocBA3n, pagmo 1 TeneBeLlaHns, CpeAcTB aBTOMaTUYECKOro KOHTPOSIA TeXHNYECKOro means of automatic control of the technical conditions of railway rolling stock (Table 4 -
COCTOSIHUS XENEe3HOAOPOXHOro NoABMXHOro coctasa (Tabnuua 4 - [lonyCTuMbIi ypOBEHb Permissible level of radio interference)
pagmonomex)

Tabnuua 4 Table4
Bua anektponoesga YposeHb paguonomex, Ab, Ha YacToTe Type of electric train The level of radio interference, dB, at the frequency
Ha CTOAHKe npun Asn>XeHnn parking moving
2.1Mry [153MrMy | 2.1 My | 153 My, 2.1 MHz [ 153 MHz | 2.1 MHz 153 MHz
NepemeHHoro Toka 25 kB, 50 'y, 46 26 60 46 AC, 25 kV, 50 Hz 46 26 60 46

3-4 TEKYLAY OOMYCTUMBIV YPOBEHb PAIVIOUHTEPSENCA 3-4 CURRENT RERMISSIBLE LEVEL OF RADIO INTERFACE

3-4.1 [MocTaBLMK HECET OTBETCTBEHHOCTL Ha 3Tane pa3paboTky KOHUENLUMM 3a NpoBEpKY 3TOro 3-4.1 The Supplier is responsible on concept phase to verify this interface and present an EMC plan
nHTepdenca n npeactasneHve nnaHa AMC, KOTOPbIA YYUTbIBAET CBSA3AHHbIE C HUM which take in consideration the design implication connected to it.

NOCNEACTBUS st KOHCTPY KLMK.
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB 511382
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D PA3EN 4 D ON 4

B3AMMO[ B AroBb P OB b OCTABA RA O RA ON AND O RRO O

4-1 CLIEMHLIE YCTPOMCTBA. ABTOCLIEMKA 4-1 COUPLING DEVICES. AUTOMATIC COUPLING

4-11 ABTOCLIENHOE YCTPOWCTBO 3MEKTponoesaa A0SMKHO BKIYaTh B cebst yAapHO-TAroByo 4-1.1 The automatic coupling device of an electric train shall include a shock-traction automatic
aBToCLenKy ¢ KOHTypoM 3auennexus no FTOCT 21447-75. [lonyckaeTcsi npuMeHeHne coupling with a gearing loop according to GOST 21447-75. It is allowed to use other type of auto-
aBTOCLEMHbIX YCTPOMUCTB APYroro Tmna npu Hanuuum agantepa (nepexoaHvka) Ansa cuenneHms ¢ coupling devices in the presence of an adapter (adapter) for coupling with an auto-coupling with
aBTOCLIENKON C KOHTYpOM 3auennenus no FTOCT 21447-75. a gearing loop according to GOST 21447-75.

4-1.2 Kaxxgbin anekTponoesa AomKeH MMeTb NepexoaHoe cLenHoe YCTPOMCTBO Mexady aBTocuenkon (4-1.2 Each electric train shall have a transitional coupling device between the automatic coupling of the
CA-3 n aBTOCUenKon anekTponoesaa. lNepexogHoe cuenHoe yCTPoUCTBO (aganTep) JOSHKHO SA-3 and the automatic coupling of the train. The transitional coupling device (adapter) shall be
ObITb CHEMHOrO TUNAa, NErko NEPEHOCMMON U XPaHUTLCS Ha 3neKkTponoesae. of a removable type, easily portable and stored on an electric train.
[orkHa 6bITb 0becneveHa nNnaBHasn M HENPepbIBHas Nepeaava ABMKEHUS MeXIy BaroHamu. A smooth and continuous motion transmission among the cars shall be ensured.

4-1.3 Mpu UcNonb3oBaHUM B MEXBAaroHHbIX CLEMHbIX YCTPONCcTBax 6e33a30pHbIX (MCKMHYatoLLmX 4-1.3 When using gas-free couplings in inter-car couplers (excluding longitudinal gaps after coupling),
npopaosbHble 3a30Pbl NOCHe CLEneHns) CLEnoK JonyCckaeTcs UcKmoyeHne by hepHbix the exclusion of buffer devices is allowed if there is confirmation of ensuring the required
YCTPOWCTB NPW HanNM4Yunn NOATBEPXAeHUst obecneyeHuns Tpebyemon nnaBHocTn xoaa 6e3 smoothness of travel without the use of buffers.
1cnonb3oBaHus 6y depos.

4-2 OBOPYOOBAHME AN BO3AYLWHLIX COEAMHEHN 4-2 EQUIPMENT FOR OFF-THE-GROUND CONNECTIONS

4-21 [ina npoBeaeHVst MaHeBPOBbIX PaboT, TPAHCMOPTUPOBKY UNn ByKCUPOBaHWSI, COeANHEHNe 4-2.1 For shunting, transport or towing operations, connection of brake and feeding lines between
TOPMO3HbIX W NUTATENbHbIX MarucTpanen Mexay 3MeKTpornoe3ioM C TAroBbIM NOABWDKHLIM electric train and traction rolling stock shall be carried out with P17B-type connecting hoses
COCTaBOM crielyeT OCYLLeCTBNATb CoeaAMHUTENbHLIMUN pykaBamu Tuna P176 no FTOCT 2593- according to GOST 2593-2014.
2014.

4-3 MYTEOYNCTUTEIb 4-3 TRACK CLEANER

4-3.1 JloboBas YacTb rofloBHOrO BaroHa AOMmkHa BbITb 06opyoBaHa Ny TEo4YUCTUTENEM, 4-3.1 The frontal part of the head car shall be equipped with a rail guard designed for a force of at least
paccuyuTaHHbIM Ha ycunue He meHee 150 kH (npy NpunoxeHun paBHOMEPHON pacnpeaeneHHon 150 kN (when applying a uniform distributed load). On the track cleaners, it shall be possible to
Harpysku). Ha nyteoumctutensx AomkHa bbiTb npeaycmMoTpeHa BO3MOXHOCTb perynpoBKu adjust the lower edge in height relative to the rails, depending on the wear of the wheels.
HWDKHEN KPOMKM MO BbICOTE MO OTHOLLEHMIO K peflbcam B 3aBUCMMOCTM OT U3HOCA KOJeC.

4-4 KOHTPOJIbHOE COEANHNTENBHOE OB0PYOOBAHNE 4-4 CONTROL CONNECTING EQUIPMENT

4-4.1 KOHCTpYKUMS MeXBaroHHbIX 3MIEKTPUYECKMX U NHEBMAaTUYECKUX COeAMHEHUIA, annapaTHoe n 4-4.1 The design of inter-car electrical and pneumatic connections, hardware and software of the
nporpaMmmMHoe obecrneyeHne cMcTeMbl JOIKHbI ObiTb YHUULMPOBAHHBLIMM U NpegycMaTpuBaTh system shall be unified and provide for the possibility of connecting all types of train cars of the
BO3MOXHOCTb COEANHEHMNS BCEX Pa3HOBMOHOCTEN BaroHOB 3MEKTPOMNoe3aa OAHON cepun apyr ¢ same series with each other, changing the composition of a train of the same series while
OpYroM, U3BMEHEHUsI COCTaBHOCTM 3EKTPONoe3aa OaHOM CEpUn C COXpaHeHNEM maintaining the functioning of the control system without additional reprogramming.
PYHKLIMOHMPOBAHWSI CUCTEMbI YNpaBrieHnsi 6e3 AONONHUTENBHOMO NepenporpaMmMmnpoBaHms.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK

M NPOBEAEHWA NEPETOBOPOB 521382
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PA3/[ O
D PEB AA 10 ALINA D REQUIRED DO ATIO

5-1 OBLVE TPEEOBAHUA 5-1 GENERAL REQUIREMENTS

5-1.1 [MocTaBLMKOM NPeACcTaBnATCA Kak MMHUMYM CreayoLlas TexHuyeckas gokymeHTaums B 3-x  |5-1.1 The Supplier submits at least the following technical documentation in 3 copies in russian or/and
3K3EeMMnsipax Ha PyCCKOM si3blKe W/Unu y36eKCKUA 1 aHTMMACKOM : uzbek and inglish:

- pacyeTbl, NOATBEPXKAAOLLUME BbIBPaHHBIE TEXHUYECKME PELLEHUST; - calculations confirming the selected technical solutions;

- NPOTOKOMbI CTEHAOBBIX U NPeABapUTENbHbIX 3aBOACKNX UCMbITaHUA KOMMOHEHTOB, CUCTEM, - protocols of bench and preliminary factory tests of components, systems, wagons and electric
BaroHOB W 3MEKTPONOe30B B LIENOM; trains in general;

- MPOTOKOIbI TUMOBbLIX UCMbITaHWIA; - protocols of standard tests;

- KOHCTpyKTOpCcKas AokymeHTaums (FOCT 2.004-88) nnu akBMBaneHTa MexayHapogHoOro - design documentation (GOST 2.004-88) or equivalent international standard;

cTaHgapTa; - software documentation;

- AOKYMeHTauus Ha nporpaMmmHoe obecnevyeHue; - operational documentation (GOST 2.601-2013) or equivalent international standard;

- aKcnnyaTaumoHHas gokymeHTaums (FTOCT 2.601-2013) nnm akBmBaneHTa MexayHapoaHoro - repair documentation (GOST 2.602-2013) or equivalent international standard

cTaHpapTa; - documentation for training;

- peMoHTHas gokymeHTtaums (FTOCT 2.602-2013) nnm akBuBaneHTa Mexay HapogHoro - illustrated catalog of spare parts and special technical means for maintenance of systems and
cTaHgapTa; equipment;

— [OKyMeHTaums ans obyyexus; - documentation of equipment and accessories for maintenance and repair.

- UNMNICTPUPOBAHHbIN KaTanor 3anacHbIX YacTel 1 cneumanbHblX TEXHUHECKUX CPEACTB Ans

obcnyxuBaHusi cucteM 1 obopyaoBaHUs;

- AOKyMeHTaLwsl Ha 06opyJoBaHWE 1 NPUCNOCOGNEHUs Ans TEXHUYECKOro 06CyX1BaHUs 1

pPEMOHTA.

5-1.2 Bcs pokymeHTaums gormkHa bbiTe NpeacTaBrieHaHa pyCcCKOM si3blke U/unm y36eKCKuii n 5-1.2 All documentation shall be submitted in russian or/and uzbek and inglish in paper form in the
aHIMUNCKOM 53blke B By MaXXHOM BUAE B YKa3aHHOM KONMMYECTBE 3K3EMMMSPOB M 3NEKTPOHHOM specified number of copies and in electronic form for use in automated computer systems for
BUAE Anst UCNONb30BaHNsA B aBTOMATU3MPOBAHHbBIX KOMMbIOTEPHBLIX CUCTEMAX XpPaHEHUs! storing documentation. Paper format — for A4 text documents, for drawings - AO - A4. Electronic
pokymeHTaumn. dopmat Bymaru — Ans TeKCTOBbIX AOKyMeHToB A4, Ans yepTtexeit — AQ — Ad. editable form for text documents and draft design -Commercial SW such as Microsoft Word and
OneKTPOHHBIV pefakTUpyeMblil BUA, ANs TEKCTOBbLIX JOKYMEHTOB U 3CKU3HOTO MpoeKkTa — Autocad shall be used for the documents production.

KomMepueckoe nporpamHoe obecneveHune Takoe kak Microsoft Word n Autocad formkHo BbITb Electrical drawing shall be produced in an electrical cad available on the market
MCMOMb30BaHO ANs M3rOTOBIIEHNS JOKYMEHTOB. QNEKTPUYECKUI YepTex AoMmMKeH ObiTb
BbIMOJSIHEH B NPOrpaMmMe KOHCTPYMPOBaHUsi YepTexen, OCTYNHOM Ha PblHKE.

5-1.3 [ormkHa ObITe 06ecneyeHa BO3MOXHOCTb pacneyvaTku 3NeKTPOHHbIX KOMWiA JOKYMEHTOB Ha 5-1.3 It shall be possible to print electronic copies of documents on a standard printer.
cTaHOapTHOM npuHTepe. Bca npegocTaBnsiemas B 9NEKTPOHHOM BUAE AOKYMEHTauUns He All documentation provided in electronic form should not have copy protection.
OOMMKHA MMETb 3aLUMThl OT KOMMPOBAaHWS.

5-1.4 Bce nokyMeHTbl JOMmMKHBI UMETb YHUKanbHbIA LmdpoBoi naeHtTudmkatop. [ns obecneveHus 5-1.4 All documents shall have a unique digital identifier. To ensure the possibility of searching for the
BO3MOXHOCTM MoMcka Heo6xoaMmol MHOPMaLWMK B AIOKYMEHTaxX AOSKHbI ObITb necessary information, appropriate indexes shall be provided in the documents.
npegyCcMOTpeHbl COOTBETCTBYOLLME YKa3aTenu. The Supplier shall present, during project ramp up, the database structure/rules for documents
MocTaBLmK JOMKeH NPeACcTaBUTL B XOAe NOATrOTOBKM NPoeKTa CTPYKTYpYy 6a3bl storage. The structure shall reflect a top-down approach with a consolidated PBS (product
OaHHbIX/NpaBuna xpaHeHus AokyMeHToB. CTPYKTypa JormkHa oTpaxaTb noaxon "cBepxy BHU3" ¢ breakdown structure) to avoid any ambiguity in storage and research activities.
KOHCOMMAMPOBAHHOM CTPYKTYpo pa3buskm npogykumm (CPI), 4tobbl nsbexatsb nobon A possible PBS structure may be obteined based on the indications reported in EN 15380-2.
[OBYCMbICIEHHOCTU B XpaHEeHUN 1 nccrnegoBaTenbCkon AesTenbHocTU. Bo3amoxHasa cTpykTypa However, JSC OTY is entitled for the final approval of the structure.

CPIT moxeT BbITb onpeaeneHa Ha ocHoBe ykasaHui, npuBeaeHHbIX B EN 15380-2. OgHako AO

«YTW» nmeeT NpaBo Ha OKOHYaTemNbHOe yTBEPXAEHNE CTPYKTYPbI.
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5-1.5 Bcsa gokyMeHTaumsa no nogBuXHOMY cocTaBy (BKMtoYasi HE TONbKO KOHCTPYKTOPCKYHO 5-15
[OOKYMEHTaLMIo, HO U Ntobble JOKYMEHTbI, CBA3aHHbIE C HEOBXOAUMOCTbIO MPaBUILHOM The complete rolling stock documentation (including not only the design documents but any
aKCnyaTaumum n obCnyXvBaHUA 3NeKTponoesaa) AOMKHA XPaHNTLCS B yA0OHOM document connected to the need to proper operate and maintain the electric train) shall be stored
CTPYKTYpUpOBaHHOW 6a3e AaHHbIX, MO KpaHen Mepe, C peann3oBaHHON (yHKLMEN noucka. in a use a friendly structured database with at least a search function implemented. Search
Mounck gomkeH BbiTb BO3MOXEH Kak MUHUMYM MO KIOYEBOMY CIIOBY U CEPUAHOMY HOMEPY. function shall be possible at least with key-word and serial number. However, final database
OpHaKo OKOHYaTenNbHbIN BapuaHT CTPYKTYPbl U CBOWUCTB 6a3bl AaHHbIX AOMKeH bbiTb AopaboTaH layout and properties shall be finalized during project phases and submitted to JSC OTY for
Ha 3Tanax npoekTa u npeacTasneH B AO «YTW» ana yTeepxaeHus. approval.

5-1.6 MocTaBLMK JOMMKEeH NPeACTaBUTb rpachmk paspaboTky AOKYMeEHTaUMK, NpeayCMOTPEB B HEM 5-1.6 The Supplier shall submit a schedule for the development of documentation, providing for the
criegytowme aTansbi: following stages in it:

- onpegeneHne AeTanbHOro NnaHa paspaboTkn AOKY MEeHTaLMK, BKIOYatoLLero Bce - definition of a detailed plan for the development of documentation, including all necessary
HeobxoanMble npoLieaypbl, onpeaeneHne TMNoB JOKYMEHTOB, CTPYKTYpPbl JOKYMEHTOB, procedures, definition of document types, document structures, drawings, and software formats.
yepTexew n popmaTtbl NporpaMMHbIX cpeacTB. [JoKyMEeHTbl 3TOro aTana JoSbkHbI ObITb The documents of this stage shall be agreed and accepted by the Customer within 1 month after
cornacoBaHbl U NPUHATBHI 3aKka3ynkom B TeveHue 1 mecsua nocre 3akoveHns KOHTPakTa; the conclusion of the contract;

LLlaBroH Ans Kaaoro AOKyMeHTa AorkeH 6biTb yTeepxaeH AO «YTWx. [Insa noaroTosku Template for each document shall be subject to JSC OTY approval. Top-Down approach shall
[IOKYMEHTOB [IOIDKEH MCMOMNb30BaTLCS Noaxoa "ceepxy BHK3". AO «YTW» numeet npaso be used for documents production. JSC OTY is entitled to required improvement to the
TpeboBaTh yny4llueHUs npoLecca NpoM3BOACTBa AOKYMEHTOB 1 LwabnoHa; document production process and template;

- pa3paboTka AOKYMEHTOB, MOATBEPXAAIOLLMX BblOpaHHbIE TEXHNYECKUE PELLEHNS. - development of documents confirming the selected technical solutions. The documents of this
[loKyMeHTbl 3TOro aTana AoMKHbI MPeACTaBnATLECS NO Mepe Ux paspaboTkv B Buae stage shall be submitted as they are developed in the form of engineering reports with simulation
MHXXEHEPHbIX OTYETOB C pe3yrbTaTaMn MOAENMPOBaHNS 1 BbIBOJAMU; results and conclusions;

- OOKyMeHTauun ans obyyeHns nepcoHana aorkHa 6biTe NocTaBneHa He MeHee Yem 3a 30 - documentation for staff training shall be delivered at least 30 working days before the start of a
pabouunx gHen Oo Havana obyyeHus:; training;

- cornacoBaHHas v NpuHsiTas 3akas4ymMkoM npeasapuTeribHas pedakums KoMnnekta - the agreed and accepted by the Customer preliminary edition of the documentation set for
OOKYMEHTaLum Ons SKcniyartaumm, TEXHUYECKoro 06CnyXuBaHus, NNaHMPoBaHNs 3aky nku operation, maintenance, planning of purchase of spare parts, materials and special tools for all
3anacHbIX YacTen, MaTepuanos 1 cneumanbHOro MHCTPYMEHTa AN BCeX BUAOB TEXHUYECKOro types of maintenance and repair, including safety analysis of work on all operations, shall be
obCcnyXuBaHUs M peMOoHTa, BKItoYas aHanmn3 6esonacHocTy paboT Ha BCex onepaumsix, JorkHa submitted at least 10 working days before the delivery of the first train for testing.

ObITb NpeacTaBneHa He meHee YeMm 3a 10 pabounx AHel 0o NOCTaBKM NEPBOro noesaa Ha

MCMbITaHUSI.

5-1.7 'padmkomM pa3paboTky AOKYMeHTaUuM JoMmkHa ObiTb NpedyCcMOTpeHa BO3MOXHOCTb 5-1.7 The documentation development schedule shall provide the possibility of preliminary
npegBapuTenbHOrO pacCMOTPEHN 3aka3ymMKoM NepBbiX peaakumii JOKYMEHTOB U UX consideration by the Customer of the first editions of documents and their approval.
corrnacoBaHue.
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D PASMES 6 D ON 6
A A OKPYXKAIO PEOb RO AL PRO O

6-1 OBLVE TPEEOBAHUA 6-1 GENERAL REQUIREMENTS

6-1.1 [ocyaapcTBeHHbIN kKoMUTET Pecnybnmkn Y3beknctaH no aKOnorMm n oxpaHe okpyxatoLemn 6-1.1 The State Committee of Republic of Uzbekistan for Ecology and Environmental Protection
cpefbl YKpennseT 3aKoHOAATeNbCTBO B OTHOLLEHWUN 3aLmUTbl 3eMIN, MUHEepanbHbIX PecypcoB, strengthens legislation regarding the protection of land, mineral resources, forests, water, air,
necoB, Bofbl, BO3ayxa, chrnopbl 1 hayHbl. ATO BKIOYAET OLIEHKY OKpY>KatoLLen cpeabl, flora and fauna. This includes environmental assessment, approval of norms and standards
yTBEPXAEHNE HOPM U CTaHAapPTOB, MPUMEHUMbIX ANt ONepaLMoHHON AeATeNbHOCTU applicable to the operating activities of enterprises, monitoring of the activities carried out,
nNpeanpuaTUii, KOHTPOMb 3a OCYLLLECTBNSEMON AeATeNbHOCTLI0, cOop nnaTexen 3a collection of payments for the use of natural resources and the imposition of fines for non-
MCNosb30BaHNe NPUPOAHbIX PECYPCOB M HanoxeHue WTpadoB 3a HecoboaeHVe NpaBwus. compliance with the rules.

6-2 TPEBOBAHWA 6-2 REQUIREMENTS

6-2.1 Mpun pa3paboTke NPOEKTHOM N IKCMNIyaTaLMOHHON AOKYMEHTaUMmM Ha anekTponoesaa AOIMKHO 6-2.1 When developing design and operational documentation for electric trains, the maximum
ObITb NPeAyCMOTPEHO MakCUMarbHOE CHUXEHWE BPeOHOro BO3AENCTBUS Ha OKPY>KatoLLy o reduction of harmful environmental impact on the environment, including waste generation, the
cpegy, BKnovasi obpa3oBaHue OTXOMO0B, COAEPXKaHNE BPEeOHbIX UMK UHbIX HEXenaTerbHbIX content of harmful or other undesirable substances in waste (taking into account the possibility of
BELLECTB B 0TX04aX (C y4ETOM BO3MOXHOCTU UX BTOPUYHOTO UCMOSMb30BaHMS), MPOAYKTUBHOE their secondary use), productive waste incineration and environmentally acceptable placement
CXXUraHme OTXod0B W 3KOMOrM4eCcKu npuemMsemMmoe pasMelLleHne KOHeYHON pakLmMm OTXOO0B. of the final fraction of waste shall be provided.

6-2.2 [MocTaBLMK AOMKEH NPeAOCTaBUTb NOATBEPXAEHNE IKONOrMYeckoro ceptudukaTa cTpaHsl 6-2.2 The Supplier shall provide confirmation of the environmental certificate of the country of origin.
npousBoauTens.

6-2.3 [vana3oH TemnepaTtyp OKpy»atoLLen cpeabl Npy aKCnnyaTauum JormkeH 6biTb B Npeaenax, 6-2.3 Environment temperature range for operation shall be in the range indicated in the GOST 15150-
ykasaHHbix B FTOCT 15150-69.0aHako knumaTtunyeckasi 3oHa, kotopas 6yaeT NpUMeHSTLCS, 69 . However, climatic zone to be applied must be confirmed after corridor identification
norrkHa 6bITb MOATBEPXKAEHA NOCTe ONpeaeneHns Kopuaopa B COOTBETCTBUN C OnpeaernieHnemM according to EN 50125 definition.

EN 50125.

6-2.4 C TOYKM 3peHNs BO3OENCTBUSA Ha OKPY>KatoLLyto Cpeay AOMMKEH MCMONb30BaTbCA COBPEMEHHbIN  [6-2.4 In term of environmental impact, state of art refrigerant shall be used.
XIafJareHT.

6-2.5 OnekTponoesa AOMKEH COOTBETCTBOBATh, KAk MUHUMYM, TPEGOBaHMSIM K 3NIEKTPUYECKM 6-2.5 The electric train shall comply at least with the electrical clearances specified in EN 50124.
3a30pOM, ykasaHHbIM B cTaHgapTe EN 50124.

6-2.6 MocTaBLmnK 0653aH BbISICHWUTE, JOMKHbI N BbINOMHATECSA 6onee cTporne TpeboBaHus k 6-2.6 It is the Supplier's responsibility to investigate if more stringent electrical clearance requirements
3NEeKTPUYECKOMY 3a30py B CBA3M C KOHKPETHLIMU YCIOBUSIMU OKpYXatoLern cpeabl (Hanpumep, shall be implemented due to the specific environmental condition (e.g. pollution) and/or technical
3arpsA3HEHVEM) W/MINM TEXHNYECKUMM PeLLEHNSIMU, MPUMEHSEMbIMUN APYTIMU CUCTEMaMMN. solutions implemented by the other systems.

6-2.7 [MocTaBLMK AOMKEH NPEACTABUTL Ha 3Tane TeHAEePHOro NpeAnoXeHnst npeaBapuTesnbHbIn 6-2.7 The Supplier must submit in Bid Phase a preliminary Electrical clearance investigation analysis.
aHanus uccrnefoBaHWs ANeKTPUYECKoro 3asopa. ATOT AOKYMEHT AOMKeH OOHOBMSATLCS Ha The document shall be updated during the different project phases and subjected to Customer
PasnuyHbIX 3Tanax NpoekTa U NOANEXUT YyTBEPXKAEHNIO 3aKa34MKOM. approval.

6-2.8 MocTaBLuk 06513aH onpeaenuTb konebGaHus TeMnepary pbl/BMaXXHOCTW BO BCEX 6-2.8 Itis responsibility of the Supplier to identify the temperature/humidity variations in all operational
3KCNIyaTaumMoHHbIX Nepexofax U B Kaxkabli CE30H U CNPOEKTUPOBaTh 3NeKTponoes, transitions and in each season and design the electric train capable of Normal Operation in the
CNOCOOHbIV HOpMasbHO 3KCNNYaTUPOBATLCS NPU BbISIBIEHHbIX KONebaHUsIX. identified variations.

6-2.9 MocTaBLuk 06513aH onpeaenuTb OXnaaembli ypoBEeHb OCaKOB B KaXabli CE30H U 6-2.9 Itis responsibility of the Supplier to identify the expected precipitations level in each season and
CNPOEKTUPOBAaTh 3NEKTPONoessa, CnocobHbI HopMarbHO paboTaTb B YKa3aHHbIX YCIOBUSIX. design the electric train capable of Normal Operation in the identified conditions.

6-2.10 OnekTponoess AoMKEH 3alumLLaTh: 6-2.10 The electric train shall protect:

naccaxupos; Passengers;
noesgHyto 6puragy; un Train Crew; and
BHYTpeHHee obopyaoBaHune interior furnishings
OT BCEX XMOKOCTEW, C KOTOPbIMM Noe3aa ByayT cTankuBaTbCsl B NpoLecce aKcnnyartauum, from all fluids that the electric train will encounter in service, including precipitation and traversing
BKIKOYas aTMocdepHble 0cagKu 1 NPOXOXAEHWE Yepe3 MOEYHY 0 YCTaHOBKY . a wash plant.
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6-2.11 Bce BHelwHWe cBeToBble NpUBOPbI U MHANKATOPbI AOMMKHbI OblTb rEPMETUYHO 3aKpbIThl As 6-2.11 All external light and indicators shall be sealed to prevent any ingress of water and dust when
npegoTBpaLLeHus nonagaHust BoAbl U rpsiav Npu paboTe Ha NOSHOWM CKOPOCTM B CaMbixX operating at full speed in the worst environmental conditions. During design phases the Supplier
HebnaronpuATHbIX YCNOBUAX OKpYXatoLLe cpedpl. Ha aTane npoekTnpoBaHus anekTponoesaa shall demonstrate that the selected IP (ingress protection) is sufficient to achieve the
MocTaBLWK AOIDKEH NPOAEMOHCTPUPOBATh, YTO BbibpaHHas IP (cTeneHb 3awmTsl OT requirement.

NPOHUKHOBEHMNS 3arpsA3HEHNn) AOCTaTOMHA AN BbINONHEHWS TpeboBaHus.

6-2.12 Bce kopnyca/pa3bembl/kabenu nepemblyek AOMKHbI ObITb Yke NpoBepPeHbl B 9KBMBANEHTHbIX 6-2.12 All cases/connectors/jumper cables shall have already been proven in an equivalent service
yCInoBUAX 9Kcnnyarauumn environment.

6-2.13 OnekTponoe3ss AomKeH ObiTb YCTONYMB K pa3pyLLEHWo Mo BO3AENCTBUEM BCEX XUOKOCTEN 1 6-2.13 The electric train shall be resistant to degradation from all fluids and chemicals that the electric
XVMMWKaTOB, C KOTOPbIMW OH ByaeT cTankMBaTbCs B NPOLIECCE SKCnyaTaumm. train will encounter in service.

6-2.14 Kopnyca/pasbeMbl/nepeMblvki JOMKHbI UMETb BbICOKME MOKasaTeny HagexHoCcTn B 6-2.14 The cases/connectors/jumper cables shall have already achieved high reliability performances in
3KBVMBAlIEHTHbIX YCIOBUAX 3KCMnyaTauuu. equivalent service environment.

6-2.15 OnekTponoesa AoKeH ObiTb YCTONYMB K BO3AEWCTBUMIO MbINN U YacTULL, KOTOpblE MOTY T 6-2.15 The electric train shall be resistant to all dust and particles that may encounter in service.
BCTPETUTLCA B NpOLIECCE IKCNIyaTaLmmn.

6-2.16 KoHCTpyKUmMs anekTponoesaa AoSbKHa UCKMYaThb CKOMNMeHe Mycopa, KOTOpbI MOXeT 6-2.16 The electric train shall be designed to avoid accumulation of debris which may represent a
npeacTaBnsiTb ONacHOCTb BO BPEMSI HOpMalbHOM 3KCMyaTaumm. hazard during the Normal Operation.

6-2.17 MpenBaputenbHas cTpaTernst NPOEKTUPOBaHUS Anst okpyatower cpeabl (DoE), koTopas 6-2.17 A preliminary Design for Environment (DoE) strategy which shall take into account the whole life
[OIDKHA YYMTbIBaTb BECh XXU3HEHHbIN LMK 3MEKTpornoesaa B TeYeHne ero npearnonaraeMmoro cycle of the electric train over its intended life according to the international norms such as :
Ccpoka cny>06bl B COOTBETCTBUM C MEXAYHAPOAHBIMU HOPMaMK, TaKUMU Kak : 1ISO 14040 and ISO 14044
ISO 14040 n ISO 14044 considering:
yunTbIBas: the construction;

CTPOUTENbLCTBO; use;

aKcnnyaTaums; maintenance; and

obcnyxusanue; n dismissing

BbIBOZ U3 3KCNIyaTaumm of the whole fleet must be submitted as part of the bid documents. Design for Environment (DoE)
B OTHOLLIEHWM BCEro Napka AormkHa ObITb NpeAcTaBneHa kak YacTb TEHOEPHOWN AOKY MEeHTaLMn. strategy shall be updated during the different project design phases and subjected to Customer's
CrpaTtervs NpoekTUpoBaHus Ans oKkpyxatoLuen cpeapl (DoE) gomkHa 06HOBNATLCS Ha approval.
pasnuyHbIX 3Tanax pa3paboTkv MPOEKTa 1 NOANEXUT YTBEPXKAEHMIO 3aKkas4mKoMm.

6-2.18 MNpegnaraemble motoLme cpeacTsa M nNpouecchl AOMKHbI ObiTb TaKUMU, YTOObI MX 6-2.18 The cleaning products and processes proposed shall be such that their use is not a risk to the
MCnosnb30BaHNe He NpeacTaBnsano pyUcka Ans 06LWecTBEHHOCTU Uk NepcoHarna, a ocTaTku He public or staff and residues are not left such as to cause harm to these people or to the
OOIDKHBI NMPUMUHATD BpeA 3TUM NoAsaM Uv OKpY KatoLLen cpege. environment.

6-2.19 Mpouecchbl MOVKWU AOIMKHbI MMHUMUW3MPOBaTb 06beM BoAbl. 6-2.19 The cleaning processes shall minimize the volume of water.
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D PA3/[ D O
= AS PATYPA DRA AND A RATUR

7-1 TEXHUYECKAA JIMTEPATYPA 7-1 TECHNICAL LITERATURE

7-1.1 Bce TexHuyeckume pykoBoacTBa/rpadukm JOMKHbI OblTb HA PYCCKOM W @HIMIMACKOM SA3bIKe. 7-1.1 All technical manuals/schedules shall be in Russian and English.

7-2 YEPTEXW 7-2 DRAWINGS

7-21 O6wue TpeboBaHus; 7-2.1 General requirements;
lMocTaBLMK JOMKEeH NPEACTaBUTL MOSHbLIA KOMMMEKT YepTexen Ha Kaxabli TUM MexaHn4eckoro Thae Supplier shall submit a complete set of drawings for each type of mechanical equipment,
o6opyaoBaHus, 31eKTPooGopYA0BaHUS U SNEKTPUYECKMX MaLLMH BKMtoYas aetanu, cbopku, electrical equipment and electrical machines, including parts, assemblies, installation, location,
yCTaHOBKY, pacrnosioxeHve, anarpaMmmMmbl COEQUHEHUIA, SNEKTPUYECKME N MEXAHNYECKNE CXEMBbI. connection diagrams, electrical and mechanical circuits.

370 TaKkxXe BKMtoYaeT B cebsi NpegocTaBreHne NomHOro KOMMseKTa BCex YepTexen no This also includes providing a complete set of all as-built drawings for all assemblies,
COCTOSIHVIO HA MOMEHT COOpKM Ans BCex Y3rioB, Moy 3rioB 1 YepTexen getanen, subassemblies and detail drawings used to manufacture all equipment used. Outline drawings of
MCNonb30BaHHbIX A1 NMPOM3BOACTBA BCEro MCNonb3yemoro obopyaoBaHus. YepTtexei Kopobok, boxes, components and devices will not be sufficient. Each assembly, subassembly and
KOMTMOHEHTOB 1 YCTPONCTB ByaeT HegocTaTouHO. Kaxkabii YyepTexx cbopku, noacbopku un arrangement drawing shall

KOMMOHOBKM [IOMMKEH include a complete bill of material and parts list describing all items (including weight, original
BKIOYaTb KaTanor ¢ NosiHoM cneundukaumen matepmnasnoB 1 NepeYHs aetanei ¢ onnucaHnem component manufacturer name and part number of the actual Supplier of the part.) that form a
BCEX 3MIEMEHTOB (BKIOYasi BEC, HAMMEHOBaHWE NPOU3BOAUTENS OPUrMHANBHBIX KOMMOHEHTOB U part of the assembly. All assemblies and subassemblies shall be fully detailed. The drawing
HoMep geTanu dakTndeckoro NocTaBLmKa geTanu), KoTopble SBMSIOTCS YacTbio coopku. Bee package shall also include drawings of every special gage, tool, fixtureor any other needed
y3nbl ¥ Nogy3nbl JOIMKHBI ObITb NOMHOCTLIO AeTanM3npoBaHbl. MNakeT YepTexen OOMKEH Takxe information to correctly install the items.

BKIIIO4ATb YepTexu BCeX cneumarnbHbIX MPUCNOCOBNeHN, MHCTPYMEHTOB, Npucnocobnexunin n All dimension shall be shown in metric standard.

ntoboii apyron nHgopMaummn, HeobxoaAnMOoN Asis NPaBUNbHOW YCTAHOBKM AeTanen.

Bce pa3mepbl JOmKHbI ObITb YKa3aHbl B METPUYECKMX CTaHaapTax.

7-2.2 YepTexu AOmkKHbI BKMOYaTb BCHO MHGOPMaLWIo Mo pasmepam, cbopke, a Takke MHCTPYKLUMK, 7-2.2 Drawings shall include all information on dimensions, assembly, as well as instructions,
MHdOpPMaumsa No ncnonb3yemMbiM Matepuanam, MHCTPYKUMK Mo yCcTaHOBKe 06opyAoBaHus, information on the materials used, instructions for installing equipment, other special information
apyras cneumanbHas nHopmaums n ctaHgapTel. Bee yepTexu AomkHbl 6biTb Ha PyCCKOM U and standards. All drawings shall be in Russian and English.

AHITIMACKOM A3blKaXx.

7-2.3 MpepocTaBneHve YepTtexen. MocTaBLMK JOMKEH 0BECMNEYNTD KOMMIO KaXO0ro YepTexa B 7-2.3 Providing drawings.
3M1EKTPOHHOM pefakTMpyeMom dopmarTe. The Supplier shall provide a copy of each drawing in editable electronic format.

7-24 MepBoHavanbHbI KOMNNEKT YepTeXen, NokasblBatoLmMxX O6LLY0 NNaHUPOBKY M pacnonoxeHne |7-2.4 An initial set of drawings showing the general car layout and arrangement shall be submitted in
BaroHOB, JOMkeH ObITb NpeACTaBMNeH Ha NepPBOM aTarne paccMoTpeHus npoekta. O6HoBneHne the first design review. Update of the drawings must be performed in the following two design
yepTexew JOIMKHO OblTb BbINOMHEHO HA CreayoLWmMX ABYX 3Tanax NpoekTMpoBaHus B phases according to the goals of the review.

COOTBETCTBUM C LieSISIMU PACCMOTPEHMSI.

7-2.5 B Havane npoekTa formkeH ObITb NOArOTOBMEH NEpeYeHb YepTexen Ang BCeX OTAeNbHbIX 7-2.5 A drawing schedule for all distinct releases covering the design of all areas and subsystems of
penakumii, OxBaTblBalOLLMX KOHCTPYKLMIO BCex obnacTel 1 NnoAcUCTEM 3MieKTponoesaa. the electric train shall be prepared at the start of the project and
AO "YTI" umeeT npaBo Ha NoBoM 3Tane npoekTa v 6e3 AoNONHUTENbLHbLIX 3aTpaT noTpebosaTh JSC OTY is entiteled, in any phase of the project and without additional cost, to require the
oT NocTaBLUMKa BKMIOYEHUS YEPTEXEN, HE BKIIOYEHHbIX B NEPeYeHb. Supplier to include drawings which are not included in the schedule.

[NepeyeHb YepTexen AoIMKkeH OblTb OOHOBNEH ANSi OTPaXEHMS MOObIX U3MEHEHMWN. The drawing schedule shall be updated to reflect any revisions.

7-2.6 MMONHbBIN KOMNINEKT MOHTaXHbIX YepTexen AomkeH ObiTb NpegocTaBneH B TedeHve 30 aHen 7-2.6 A complete set of as-built drawings shall be delivered within 30 days after the delivery of the first

nocrne NOCTaBKu NEPBOro aneKTponoeszaa. electric train.
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D PA3ET 8 D ON 8
OB A BA bITAHUA, NP AU OB QUA ASSURA ACCEPTA AND TRA

8-1 MPUEMKA SJIEKTPOMNOE3OA 8-1 ELECTRIC TRAIN ACCEPTANCE

8-1.1 OnekTponoesaa AOMKHbI UMETb CepTUdMKaT COOTBETCTBUSA Y CaHUTaApHO-3anMaeMuosnornyeckoe (8-1.1 Electric trains shall have a certificate of conformity and a sanitary-epidemiological conclusion or
3aKIYEHUE NN MHOM AOKYMEHT, CBMAETENbCTBY OLWMIA O COOTBETCTBUM TPEBOBaHNAM other document certifying compliance with the requirements of sanitary legislation, issued in
CaHWUTapHOro 3akoHoAaTenbCTBa, BblAAHHbIN B YCTAHOBMEHHOM nopsaake. accordance with the established procedure.

8-1.2 Ha aTanax pa3paboTku 1 NpYeMKM 3neKTponoe3aoB 3akasqmKy AOMKHbI ObiTb NpeabaBeHb 8-1.2 At the stages of development and acceptance of electric trains, the following technical
crnegytoLime TeXHUYeCckne AOKYMEHTbI: pacyeTbl, NOATBEPXAaoLLMeE BbIbpaHHbIe TEXHUYECKne documents shall be presented to the Customer: calculations confirming the selected technical
peLueHunsi, NPOTOKOIbl CTEHAOBLIX U NPeABapUTenbHbIX UCMbITAHWI KOMMOHEHTOB, CUCTEM, solutions, protocols of bench and preliminary tests of components, systems, wagons and
BaroHOB M 3MEKTPOMNOE30B B LIESIOM, KOHCTpYKTOpcKasi AgokyMmeHTaumsi no FOCT 2.102-2013, electric trains as a whole, design documentation according to GOST 2.102-2013, GOST 2.004-
FOCT 2.004-88, akcnnyataumoHHas gokymentaums no FOCT 2.601-2013, pemoHTHas 88, operational documentation according to GOST 2.601-2013, repair documentation according
nokymeHTaumst no FOCT 2.602-2013, gokymeHTaums Ha obopyoBaHue 1 npucnocobnenns ons to GOST 2.602-2013, documentation for equipment and fixtures for maintenance and repair. At
TEXHWUYECKOro 0BCnyXMBaHUSI U PEMOHTA. the stage of the Acceptance, the Supplier shall present to the Customer a Safety Case to

Ha aTane npvemku MocTaBLMK JOIMKEH NpeacTaBUTL 3akasdnky obocHoBaHWe 6e3onacHocTy, demonstrate the compliance/achievement of all the safety requirements. Safety Case shall be
4TOObI NPOAEMOHCTPUPOBATL COOTBETCTBUE/OOCTIMKEHNE BCEX TpeboBaHui 6esonacHoCTy. developed as per EN 50129 or alternative standard which may be suggested by the Customer
[okymeHT o 6e3onacHocTn AomkeH BbiTb pa3paboTtaH B cootBeTcTBMM ¢ EN 50129 nnm after contract signature.
anbTepHaTUBHBIM CTAHAAPTOM, KOTOPbIN MOXET ObITb NpeanoxeH 3akazynkom nocne
nognvcanusi foroeopa.

8-1.3 [MocTaBLMK HECET NOMHY0 OTBETCTBEHHOCTL 3a NPOBEAEHNE UCTNbITaHWI, NPUEMKY U 8-1.3 The Supplier is fully responsible for the testing, acceptance and certification of each train,
cepTuduKaumio Kaxxaoro aNeKTponoesaa, BKoYas Bbigady TexHU4Yeckoro nacrnopTa ans including the issuance of a Technical Passport for each electric train, and with all acceptance
Ka>XKOOro SM1eKTponoesa, a Takke BCEX CEPTMUKATOB NPUEMKU M 3anncein 06 UcbITaHUsAX. certificates and test records.

8-1.4 K npoBeaeHu1io ncnbiTaHWin AOMMKEH AONYCKaTbCSA TONbKO KBaNMULIMPOBaHHbBIN NnepcoHan, 8-1.4 Only appropriately qualified personnel, using certified calibrated test equipment, shall be allowed
MCNonb3y LM cepTndmumpoBaHHoe KanbpoBaHHOe ucnbiTatensHoe obopyaosaHune. Bece to the undertake tests. All test equipment shall carry an accredited and valid calibration label or
ncnblTaTensHoe 06opyaoBaHNe JOMKHO UMETh aKKPEAUTOBAHHYO 1 AEACTBUTENbHY O certificate. Copy/Picture of the calibration certificate or label of each test equipment shall be
KanmbpoBOYHYI0 ATUKETKY M ceptudmkar. Konus/doTtorpadumsi ceptudmkara kanmbposku nnm included in any test report where the equipment has been used.
3TUKETKU KaXKgoro ucnbltatenbHoro o6opyaoBaHust 4omkHa ObiTe BKMOYEHa B Moboii oT4yeT 06
MCMbITaHUAX, rAe UCMOoMb30Banoch AaHHOe 06opyaoBaHue.

8-1.5 MocTaBLMK HECET OTBETCTBEHHOCTb 3a NOAroTOBKY, 6€3 A0ONONHUTENbHbBIX 3aTpaT Ans 8-1.5 Itis responsibility of the Supplier to produce, with no additional cost for the Customer, the reports
3akasuymka, 0T4eTOB 1 HeobxoanmMol MHdopmaLmn, KoTopas MOXeT noTpeboBaTbCs and the information necessary which may be required by the national authority for the
HaUMOHanNbHbLIM OpraHoM Ans NPUHATUSI/AoNYCKa 3NeKTponoesaa Ha Xene3HO4OPOXHY 10 CeTb. acceptance/admission of the electric train in the railway network.

8-1.6 B cnyyae nocTtaBku 3neKkTponoe3foB € pasnMyHon KoHdurypaumei NMocTaBLUMK AOMmKEH 8-1.6 In case of electric trains with different configuration are delivered, the Supplier shall present a
npeacTaBUTb OTYET 06 OTKMOHEHUSAX, YETKO OTPaXaroLLMin OTKIIOHEHUSI MEXY Pa3fiMyHbIMU variability report clearly capturing the variability among the different electric trains. Report is
anekTponoesaamu. OTueT noanexuT yTeepxaeHnio AO «YTWy. LLlaBroH, KOTopbIN A0MmMKeH BbiTb subject to JSC OTY approval. Template to be agreed with JSC OTY must be submitted before
cornacosaH ¢ AO «YTW», gomkeH BbiTb NpeACTaBNeH 40 BbiMycka oTYeTa U NoAnexuT the report is released and subject to JSC OTY approval (MBSE approach is preferred).
yTBepxaeHnio AO «YTW» (NpeanoyTuTenbHbIM SIBNSeTCs Noaxo, OCHOBaHHbINA Ha Based on the variability report content, additional tests may be required to the Supplier with no
MoZenMpoBaHun cuctem). Micxoas 3 cogepxaHust ot4eTa o6 OTKIIoOHeHUsX, MocTaBLUMKy MoryT additional cost for JSC OTY. The test will be identified by JSC OTY within 60 days after variability
noTpeboBaTbCs AONONHUTENbHbIE UCMbITAHNA 6E3 AONONHUTESbHBIX 3aTPaT CO CTOPOHLI AO report approval. JSC OTY is entitled to ask for any modification on the structure and/or quality of
«YTW». Ucnbitanus 6yayT onpeaeneHsl AO «YTW» B TeueHne 60 aHeit nocne yTeepkaeHus the variability report up to the point of absolute clarity.
oTuyeTa 06 oTknoHeHuax. AO «YTW» umeeT npaBo 3anpocuTh Miobbie M3MEHEHNS B CTPYKTYpe
n/vnu ka4ecTBe oT4eTa 0 BapuabenbHOCTH BNIIOTb A0 aBCOMOTHON SICHOCTU.
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8-1.7 JTioboe n3meHeHne, KOTopoe A0IMKHO ObITb OCYLLECTBEHO NOCHE NPUEMKU IneKTponoesaa, 8-1.7 Any change to be implemented after electric train acceptance must be implemented with respect
[OOIDKHO OCYLLECTBNATLCSA B COOTBETCTBUM C NMPOLECCOM YNpaBfieHUst U3MEHEHUAMMW, KOTOPbIN of a change management process to be proposed by the Supplier and accepted by JSC OTY.
[ormKkeH BbiTb NpeanoxeH MocTaBLUMKOM 1 MPUHAT komnaHuen AO «YTWx. JSC OTY is entitled to give advice for further modification to the procedure.

AO «YTW» umeeT npaBo AaBaTb PeKOMEHAALIMM MO AanbHeLeMy U3MEHEHNIO NPoLieayPbI. Test to be repeated due to the implemented change shall be agreed with JSC OTY which is
WcnbiTaHus, KOTopble HE0B6XO0AMMO NOBTOPUTL B CBA3W C BHECEHHBIMU U3MEHEHUSAMU, AOSHKHbI entitled to require them without additional cost.

6biTb cornacoBaHbl ¢ AO «YTW», koTopasi MMeeT npaso noTpebosaTh Ux NpoBeaeHUs 6e3

[OMONHUTENbHbIX 3aTparT.

8-2 MPUCYTCTBUE 3AKA3YNKA NPU NCMbITAHUAX 8-2 CUSTOMER'S PRESENCE AT THE TESTS

8-2.1 MocTaBLMK AOMKEH COCTaBUTL NOAPOOHLIN NnaH UCnblTaHuiA Ans ceoero obbema noctaBok n - (8-2.1 The Supplier shall make a detailed test plan for his own supply scope and corresponding test
COOTBETCTBYIOLLYIO NpoLedypy MUCNbITaHWA. STOT NnaH 1 npoueaypa A0MKHbI BbiTh procedure. This plan and procedure shall be submitted to OTY for confirmation and approval.
npeacTasneHsl 8 AO «YTW» Ans noaTBepXaeHns 1 yTBepKaeHMS. JSC OTY is entitled to give advice for further modification to test plan/procedure.

AO «YTW» umeeT npaso faTh pekoMeHaaLmMn o AanbHeiilieMy N3MeHeHuo nnaHa/npoLieayphbi
NCNbITaHUNA.

8-2.2 AO «YTW» umeeT npaso NpuUcyTCTBOBATL CO CBOMMM NpeAcTaBMTENAMU Ha Mo6oM UchbiITaHuM. |8-2.2 JSC OTY is entitled to attend with its representatives any test.

8-2.3 [Nocne nony4yeHusi anekTponoesaa B Ha3Ha4eHHOM NyHKTe JOCTaBKU U Nepef Havyanom 8-2.3 After receipt of the electric train at the designated delivery point and before starting the test
ncnbiTaTenbHOM NporpaMmbl KaXabli 3NeKTponoesa AormkeH ObiTb ocmoTpeH. MNpoueaypa campaign each electric train shall be inspected. Inspection procedure shall be submitted to JSC
NPOBEPKM A0MKHa BbITh NpeacTasneHa Ha yTeepxaeHne AO «YTW» He meHee yem 3a 60 aHeit OTY for approval not less than 60 days before the delivery of the first electric train.

[0 NOCTaBKW NepBOro 3nekTponoesa.

8-2.4 He meHee yeMm 3a 60 gHe oo Havana nboro ncnelTaHus nogpobHasi cneumdukaums 8-2.4 Not less than 60 days before the commencement of any test, the detailed Test Specification,
MCnbITaHWS, NpoLeaypa UCMbITaHWS C KpUTEPUSIMU NPUEMKHN, LIABIoH NPOTOKOSA UCMbITaHWSA U Test Procedure with acceptance criteria, Test report template and Test reporting procedure shall
npoueaypa OTYETHOCTU MO UCMbITAHUIO AOMKHbI ObITb NPEACTaBMNEHbI ANA PACCMOTPEHUS 1 be submitted for review and approval
yTBEPXAEHUS

8-2.5 [MocTaBLMK AOMKEH NPOBECTM UCNbITaHMe Nocne oduunanbHOro yTBepXaeHusi npoueaypbel co  (8-2.5 The Supplier shall perform the test after formal JSC OTY approval of the procedure.
cTopoHbl AO «YTW».

8-2.6 InaH MCNbITaHWIM C YETKMM yKa3aHWeM JaTbl BbIMOMHEHWS KaXaoro UCMbITaHUS JOMKeH ObiTb 8-2.6 Test plan with clear indication of the execution date for each test shall be submitted to JSC OTY
npeacTasneH B AO «YTW» go Hayana ucnbiTaTensHoii nporpammel. Miobble M3MeHeHus B before the test campaign. Any changes to the submitted test plan must be approved by JSC
npeacTaBlEHHOM NiiaHe UCMbITaHU AOMKHbI 6biTb 0406peHsl AQ «YTW». OTY.

8-2.7 Heobxoaumo obecneunTtb NpucyTcTBmne 3akasymka Ha UCMbITaHMSX 8-2.7 Customer's attendance at the tests must be ensured

8-3 VCIMbITAHVE HA NYTAX 8-3 TRACK TEST

8-3.1 Mocne nposeaeHus MNoCTaBLUMKOM BCEX KOHTPOMbHbIX UCMbITAHWIA NEPBbIN 3NeKTponoess, 8-3.1 After the Supplier has carried out all control tests, the first electric train shall be delivered to
[OJSDKeH ObITb MOCTaBNEH B Y36eKUCTaH AN UCTIbITaHUIA Ha yYacTkax »xenesHbix gopor AO Uzbekistan for testing on the sections of railways of JSC OTY.

«YTW». Details on the corridor to be used as test track will be communicated in project phases.
Mogpo6HoCTM O MapLUpyTe Kopuaopa, KOTopbI ByAeT NCNOoMb30BaTLCH B KaYecTBe
McnblTaTensHoro yyacTka, byayT coobLaTtbCcsi Ha 3Tanax npoekTa.

8-3.2 TunoBoe MCMbITaHe J0MKHO BKIMOYaTb TECTUPOBaHWE COBMECTUMOCTHU C NyTEBOW 8-3.2 The standard test shall include compatibility testing with the track infrastructure and depot
MHPaCTPYKTypor n o6opyaoBaHeM aeno (obopyaoBaHue Ans NOAHSATUSI BCEro equipment (equipment for lifting the entire train, bogies, main components, as well as
aneKTponoe3aa, Tenexek, OCHOBHbIX Y3I10B, a Takxe Tonkatenu/nebeakvm n UCTOMHUKM NUTaHNS pushers/winches and power supplies in the depot).

B [eno).

8-3.3 BTtopoii 1 nocneaytolume anekTponoesaa He A0MKHbI e3AUTb No MMHuaAM AO «YTW», noka Bce 8-3.3 The second and subsequent electric trains shall not travel along the lines of the JSC OTY until
TUNbI UCMbITAHWUIA Ha JOporax NepBoro 3MeKTponoesaa He 3aBepLuaTcs yA0BNeTBOPUTENBHO, U all types of tests on the roads of the first electric train are completed satisfactorily, and until the
noka NocTaBLUMK He yOOBNETBOPUT TPeOOBaHUS. Supplier satisfies the requirements.

8-4 KOHTPO/JIbHbIE UCIMbITAHUA 8-4 CONTROL TESTS
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8-4.1 KoHTposbHble UCMbITaHWsA OOMKHbI BKIOYATh Kak MUHUMYM BCE MUCMbITaHWs B COOTBETCTBUM C  |8-4.1 Control tests shall include at least all tests in accordance with the requirements of the
TpeboBaHusiMuK cneumdukaumm. KoHTponbHbIe TeCTbl NpegycMaTpuBaloT UCMbITaHUe Ha Aopore specification. Control tests provide for testing on the road of each electric train.
KaXxgoro anekTponoesga. During design phases the Supplier is obliged to develop a Functional Breakdown Structure

(FBS), refer to the design development requirement for complete details on this deliverables.

Ha atanax npoektupoBaHus MNMocTtaBLimk 06s3aH pa3paboTatb CTPYKTYPY hyHKLMOHANBHOro All the functionalities included in the FBS must be tested and verified during test campain.
pa3bueHus (CPP), noapobHas nHbopmaumsa 06 3TOM AOKyMeHTe npuseaeHa B TpeboBaHmAX K Functional test must be part of the test plan to be submitted to JSC OTY for approval.
pa3paboTke npoekTa.
Bce dyHKUMOHanNbHbIE BO3MOXHOCTH, BKIMOYeHHble B COP, fomkHb! BbiTb NPOTECTUPOBaHbI U
npoBepeHbl BO BPEMS TECTOBbIX UCTbITaHWUA. PyHKUMOHAMbHBIE UCMbITAHUS AOMKHbI BbiTh
YacTbIo NraHa UCTbITaHWIA, KOTOPbIN AormkeH BbiTh NpeacTasneH B AO «YTW» ans
YTBEPXKAEHMS.

8-4.2 MocTaBLMK HECET OTBETCTBEHHOCTb 3a TO, YTOOLI 3N1eKTponoe3aa Gblny yKOMMNIIEKTOBAHLI U 8-4.2 The Supplier is responsible for ensuring that the electric trains are equipped and safe for
6e3onacHbl Ans paboTbl Ha MMHUAX AO «YTW». operation on the lines of JSC OTY.

8-5 NMOBTOPHbIE UCIbITAHUA 8-5 REPEATED TESTS

8-5.1 B cnyyae Heygaum ncnbitaHuii MNocTaBLUMK AOMMKEH NPeanoXuUTh MnaH ycoBepLUeHCTBOBaHMS 1 |8-5.1 In case of failure of test, the Supplier shall propose improvement plan and submit it through
npeacTaBnTL ero B TMCbMeHHOM Buae B AO «YTW» Ans cornacoBanus U yTBEPXAEHNS. written statement to JSC OTY for confirmation and approval.
CToumMOCTb BCEX MUCMbITaHWI, NOTEPNEBLUMX HEeyAayy BereacTBMe HEO6X0AMMOCTM peMOoHTa The cost of all tests that failed due to the need to repair equipment or unsatisfactory operation of
o6opyaoBaHus Unv HeyaoBMNeTBOPUTENBHOM paboThl anekTpornoesaa (nocne noacyera Bcex the electric train (after calculating all operating costs and unforeseen expenses) shoall be
OnepaunOHHbIX U3EPXKEK N HENPeABUAEHHbIX PAacX0a0B) AOIMKHbI ObiTb OTHECEHBI Ha CYET attributed to the Supplier.
[NocTaBLumka.

8-5.2 Ecnu TunoBoe ncnbiTaHye Nokasarno Ha HeCOOTBETCTBME CO cneundukaumen, pabota no 8-5.2 If the standard test shows a discrepancy with the specification, the work to achieve the desired
OOCTWKeHWo Tpebyemoro pesynbTata Takxke OyaeT oTHeceHa Ha cyeT ocTaBLuyuka. result will also be attributed to the Supplier.
[MocTaBLMK HECET BCe pacxodbl U 3aTpaTbl, MOHECEHHbIE B CBS3UN C NepeMeLLeHnem The Supplier shall bear all expenses and costs incurred in the removal of electric trainss from
3MEeKTPONoe3aoB U3 Ha3Ha4YEeHHOro NyHKTa NOCTaBKWU ANsi yCTpaHeHus aedektos. Ecnn kakoi- the designated delivery point for correction of defects. If any electric trains that has been
nmBo aneKTponoess, KOTophli paHee 6bin 3abpakoBaH, nocTaenseTca komnaHun AO «YTWy, previously rejected is delivered to JSC OTY, the Supplier shall bear all expenses for testing that
[NocTaBLUMK HECET BCE pacxXobl Ha NpoBeAeHNE NOBTOPHbLIX UCMbITAHUNA. must be repeated.

8-6 CEPTUDUKAT MHCMEKLIAA U UCMLITAHWA HA NPEOMPUATUN 3ABOJA- 8-6 CERTIFICATE OF INSPECTIONS AND TESTS AT THE MANUFACTURER'S PLANT
N3rOTOBUTENA

8-6.1 [aHHbI cepTudmkaT JormkeH 6biTb caenaH MNocTaBLUMKOM ¥ NpegocTaBneH 3akasyuky ans 8-6.1 This certificate shall be made by the Supplier and provided to the Customer for signing, with one
noanucaHunsa ¢ NpegocTaBieHNEM OAHOW KONum 3akasynky nocrie 3aBepLUeHns CrneayoLero: copy provided to the Customer after completion of the following:
(a) 3aBepLUEHMsI BCEX TUNOBbIX UCMbITAHUIA Ha NMPeAnpUATAN. (a) Completion of all type tests at the enterprise.
(b) 3aBepLUEHUSt BCEX KOHTPOIbHBLIX UCMbITAHUIA HA NPeanpUaTAn. (b) Completion of all control tests at the enterprise.
(c) ecnu Bce cTagmMm MHCNEKUMI, NepeYmCreHHbIe B NilaHe Ka4ecTBa, BbINOSIHEHbI U (c) If all the inspection stages listed in the quality plan have been completed and properly
npaBunbHO OCBMAETENbCTBOBAHbI. inspected.
(d) anekTponoesa B 3aBepLUEHHON CTagum 1 yaoBneTBopsieT TpeboBaHus 3akasyuka. (d) the electric train is in the completed stage and meets the requirements of the Customer.
(e) 3anacHble YacTy, AeTannsnpoBaHHble B [Jorosope, nocTasneHsl AO «YTM». (e) The spare parts detailed in the contract are supplied by OTY.
(f) BCst nuTepatypa noctaBneHa B COOTBETCTBUM C [JorOBOPOM. (f) All literature is delivered in accordance with the contract.
(9) ncnbiTatensHoe obopyaoBaHue u cneumdukaumm obecneyeHbl B COOTBETCTBUN C (g) Test equipment and specifications are provided in accordance with the contract.
[orosopom. (h) Safety case showing that all the hazard have been considered and mitigated.
(h) obocHoBaHue 6e3onacHOCTH, NOKa3biBaloLLee, YTO BCE ONACHOCTH Bblnmn yuYTeHb! 1
CMSITYEHbI.

8-7 CEPTUSUKAT NMPUEMKU 8-7 ACCEPTANCE CERTIFICATE
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8-7.1 [aHHbIi cepTudmkaT JormkeH bbiTb cocTaBneH MNocTaBLWMKOM 1 NpeacTaBneH 3akas3yuky ans 8-7.1 This certificate must be drawn up by the Supplier and submitted to the Customer for signature
noanucaHnsa nocrne 3aBepLUeHns creayoLwero: after completion of the following:
(a) cepTudpukat paboumnx MHCNEKLUMIA 1 UCMbITaHUIA NoAgnucaH 3akas4ymMKom 1 BO3BpaLLeH (a) the certificate of work inspections and tests is signed by the Customer and returned to the
[MocTaBLymKy. Supplier.
(b) npober He meHee 1500 km 6e3 nonomok B AobaBneHue k nobomy npobery 3a Bpems (b) a run of at least 1500 km without breakdowns in addition to any mileage during delivery.
[OCTaBKW. (c) track tests for this electric train or any electric train of the same fleet and in the same
(c) ycnewHo 3aBepLUeHbl UCNbITaHWUSA Ha NYTAX AaHHOro anekTponoesaa unm noboro configuration have been successfully completed.
anekTponoesaa Toro e napka v B TOM Xe KOHdurypaumm. (d) no defects or missing elements were found on the electric train.
(d) He oBHapy»eHOo AedeKTOoB UM ynyLeHHbIX 3NIEMEHTOB Ha anekTponoesae. (e) the train has been fully delivered by the Supplier and is fully ready for operation by the JSC
(e) anekTponoesa NONHOCTLIO cAaH MocTaBLMKOM M MOMHOCTLIO rOTOB K aKkcnnyaTaummn AO OTY.
«YTWN». The signing of the certificate by the Customer and its return to the Supplier is possible only with
Moanucanve ceptudmkaTta 3akazyumkom 1 Bo3spalleHue ero MocTaBLyKy BO3MOXHO NLLb C the beginning of the Warranty period.
Hayanom [fapaHTUHOro nepuoaa.
8-8 TEXHWUYECKWM MACMNOPT 8-8 TECHNICAL PASSPORT
8-8.1 Kaxapln anekTponoesa AOIMKEH UMETb TEXHUYECKUIA MacnopT, CoAepXalumin konum ceptudukara |8-8.1 Each electric train shall have a technical passport containing copies of the certificate of
NPUEMKM U UCTIbITAHUIA CUCTEM/KOMMOHEHTOB. OTO JOMKHO OXBaTbIBaTh, K&K MUHUMYM, acceptance and testing of systems/components. This should cover at least the following points:
crnepyoLme NyHKTbI: - body structure;
- KOHCTPYKLMS Ky30Ba; - bogie frame;
- pama Tenexek; - traction motor gearboxes;
- peayKTopbl TArOBOro ABurartens; - wheel pairs;
- KOnecHble napbl; - traction engine;
- TArOBbIV ABUraTenb; - compressors;
- KOMMNpPEeCccopbl; - auxiliary electric machines with a capacity of more than 5 kW;
- BCNomMoraTterbHble 3MeKTpUYeCcKMe MallnHbl, MOLLHOCTbIO CBbiwwe 5 KBT; - main switch;
- FNaBHbIN BbIKNOYAaTENb; - traction transformer;
- TAroBbIV TpaHcdopmaTop; - rectifiers and converters;
- BbINpsiMUTENM 1 NnpeobpasoBateny; - current collectors;
- TOKOMPUEMHUKMY; - main and auxiliary air magazines;
- OCHOBHOW 1 BCNoMoraTernbHble BO3ayLUHble pe3epByapbl; - components of the braking system;
- KOMMOHEHTbI CUCTEMbI TOPMOXEHWS; - test results at acceptance;
- pesynbTaTbl UCMbITAHUIA NPU NPUEMKE; - results of static tests;
- pesynbTaTbl CTAaTU4ECKUX UCMbITAHWI; - results of equipment testing by the Supplier.
- pesynbTaTbl UCMNbiTaHU 0bopyaoBaHuUs MocTaBLLMKOM. The technical passport shall also contain an inventory list of parts supplied with each electric
TexHU4YecKkuii NacnopT OOIPKEH TakKe CoaepXKaTb MHBEHTAPHBIN CNUCOK AeTanen, train.
NOCTaBNSAEMbIX C KaXXObIM 3NIEKTPONOE3I0M. Complete list will be finalized among both stakeholders (Supplier and Customer) according to the
MonHbI cnncok ByAeT OKOHYaTENbHO COrnacoBaH Mexay 06eMmmn 3amHTepecoBaHHbIMM electric train architecture proposed by the Supplier and finalized in design phases. Final list is
cTopoHamu ([ocTaBLUMKOM M 3aKa3vymMKoM) B COOTBETCTBUM C KOH(UIy paumen anekTponoesaa, subject to JSC OTY approval. JSC OTY reserve the right to finalize the list during the different
npeanoxeHHow MoctaBLmMKoM 1 AopaboTaHHOM Ha 3Tanax NpoekTupoBaHusl. OKoOHYaTeNbHbIN phases of the project from Concept to Acceptance.
cnncok noanexut yteepxaeHnio AO «YTWx». AO «YTW» ocTaenseT 3a coboil npaso aopaboTaTth
CMUCOK Ha Pasnu4HbIX aTanax NpoekTa OT KOHLENLUMM A0 NPUEMKMN.
8-9 FTAPAHTUA 8-9 WARRANTY
8-9.1 B oTHOLeHnn rapaHTum MNMocTaBLUMK JOMKEH NPUAEPXMBATLCS NpaBusl, yCTaHOBMEHHbIX 8-9.1 With regard to the guarantee, the Supplier shall adhere to the rules established by the general
o6wmmm ycrnosusimu [loroBopa B YacTHOCTM naparpad 44 terms of the Contract and paragraph 44 of the Contrac.
8-10 OBYYEHUE 8-10 TRAINING
8-10.1 MPEOBAPUTEJIbHOE OBYYEHUE 8-10.1 PRE-TRAINING
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB 611382
NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2



TEXHUYECKAA CNELNOUKALNA

"MocTaBka anekTponoesgos (M),

3anacHbIx Yactel n 060pyaoBaHUs, HEO6XOAUMOTC

ON19 X TexXHMYeckoro obcnyxxmeaHus, obyyeHne nepcoHana
M UCTOYHUK 3aeMHOro dnHaHcupoBaHus"

8-10.1.1 MocTaBLuK gomkeH obecneynTb NpoBeaeHne y4ebHbIX KypcoB Ha CBOEM NpeanpusiTum BO 8-10.1.1 The Supplier shall ensure that training courses are conducted at his company, during the
BpEMS nepuoaa Npon3BOACTBA UIU UCTIbITaHWIA NS O3HAKOMIIEHUS COTPYAHMKOB 3akasyuka ¢ production or testing period, to familiarize the Customer's employees with electric trains,
3M1EeKTPONOe3Aamu, y4acTus B UCMbITAHWSIX U MPUEMKe, U Ans TOro 4Tobbl ObITh participate in testing and acceptance, and to be prepared to train other employees in finding
NOArOTOBIEHHBIMM Anst 0ByYeHust ApY X COTPYOHUKOB HAXOXAEHMIO NONOMOK, 06CNYXMBaHUIO breakdowns, maintenance and operation of electric trains and their components, including
M 3KCMnyaTaumm 3neKkTpornoesaoB U X KOMMOHEHTOB, BKIOYasi 03HAaKOMIIEHME C YepTexamm n familiarization with drawings and instructions. The courses are designed for 21 people and
MHCTPYKUmMAMU. Kypcbl paccuutaHbl Ha 21 YenoBeka 1 COCTOAT U3: consist of:
- opHoro obLuero Kypca Anst pykoBoaUTENen CTapLIero 3BeHa 1 UHXEHEPOB MO KOHCTPYKLMK, - one general course for senior managers and engineers on the design, maintenance and
obcryX1BaHWIo U 3KCNIyaTaumm aneKkTponoesaa; operation of an electric train;
- chneumanuaMpoBaHHOrO Kypca Afs MHXeHepOoB-TEXHUKOB, NpenoaaBaTternen u pykosoautenen - a specialized course for technical engineers, teachers and junior managers in the maintenance
MMazLero 3BeHa no obCy>XMBaHMIO ANEKTPUHECKOro U 3NEKTPOHHOro 060pyA0BaHUs, a Takxe of electrical and electronic equipment, as well as the general arrangement of an electric train;
obLlemy yCTPOWCTBY anekTponoesaa; - one specialized course for technicians, teachers and junior managers on maintenance of
- OQHOro Cneunann3npoBaHHOrO Kypca Ans TEXHUKOB, NpenogaBaTteneii u pykosoauTenewn mechanics and pneumatics, as well as the general arrangement of an electric train.
MnafLero 3BeHa no o6cnyKMBaHWIO MeXaHvKM U MHEBMATUKK, a Takxke obLueMy yCTPoUCTBY
anekTponoesaa

8-10.1.2 |MocTaBLWK cornacyeT nporpaMmMy 1 CPoK y4eBHbIX KypcoB C MOKynaTenem 4o Havana 8-10.1.2 |The supplier agrees the program and duration of the training courses with the buyer before the
00y4eHus. KonnyecTBo oby4aeMblx LIECTb/CEMb YenoBek start of the training. Number of trainees six/seven people

8-10.1.3 Bce MHCTPYKUMKW OOMKHbI ObiTb NPeaoCTaBeHbl HA PYyCCKOM S13blke UK Y 30EKCKOM 8-10.1.3 |Allinstructions shall be provided in Russian or Uzbek

8-10.1.4 |MocTaBLWK AOMKEH OpPraHM3oBaTh W ONnaTuTb BCe 3aTpaThl Ans WwWTaTa 3akasuka, 8-10.1.4 |The Supplier shall arrange and pay all costs for the staff of the Customer attending the above
NoCeLLALLErO BhILLE YKa3aHHblE KypCbl; BKIIOHYAa aBuabuneTsl, pasmMeLLeHre, NpoXMBaH1E 1 courses; including air tickets, accommodation and meals.
nuTaHue.

8-10.1.5 |MocTaBLWK HECET OTBETCTBEHHOCTb 3a OpraHM3aumio 0byyeHust Ans yaoBNeTBOPUTENbHOrO 8-10.1.5 |[ltis responsibility of the Supplier to organize train to achieve in a satisfactory manner the
BLINONHEHS NEPeYMCIIeHHbIX Bhille TpeBosaHuit. AO «YTW» umeeT npaso notpe6osathb requirements listed above. JSC OTY is entitled for requiring training repetition, with no additional
NOBTOPHOro 06y4eHusi, 6e3 JONONHUTENBHO ONnaThl, B CrlyYae HeyAOBNeTBOPUTENBHOIO cost, in case of unsatisfactory training performed by the Supplier.
06yyeHusi, npoBeaeHHOro MocTaBLUMKOM.

8-10.2 OBYYEHUE NOCIE NOCTABKM 8-10.2 POST-DELIVERY TRAINING

8-10.2.1 [ns uenew oby4eHns MocTaBLMKOM AOMKEH ObiTb NPeAOCTaBeH OaNH MakeT kabuHbl. Jetamm (8-10.2.1 For training purpose one cab mock-up shall be provided by the train manufacturer. Mock-up
MakeTa J0JDKHbI ObITb BKIOYEHBI B MPEANIOXEHNE. details shall be included in the offer.

8-10.2.2 MocTaBLuK OOMKEH NPOBECTU KypChl 00yyeHust cneumanucToB 3akasyuka B Y3bekucTtaHe, 6e3 (8-10.2.2 [ The Supplier shall conduct training courses for the Customer's specialists in Uzbekistan, without
OOMONHUTENBHOW onnaTtbl No 0B6CMyXMBaHMIO 1 AKCNIyaTaumm nocne nocTaBKu 3NeKTPonoe3aos. additional payment for maintenance and operation after delivery of electric trains. These courses
OTU KypCbl JOIMKHbI BKIIOYATb: shall include:
- OAWH OCHOBHOW KypC O CTapLUero ynpaBrieH4eCKoro nepcoHarna n nHxXeHepos, - One basic course for senior management personnel and engineers covering all aspects of
0oxBaTbIBaOLLMIA BCE acneKTbl CTPOUTENLCTBA, 06CNYXMBaHUS U SKCNIyaTaumm construction, maintenance and operation;
3MEeKTPONoe3aos; - Courses for drivers and foremen, which shall include a technical description of the functions of
- KypCbl AN MALLMHUCTOB 1 6pUragmMpoB, KOTOPble JOMKHbI BKMIOYaTh TEXHUYECKOoe onncaHne the train, familiarization with the train and operating manuals, as well as instructions for operating
DYHKLMI 3neKkTponoesaa, 03HaKOMIIEHVE C SIeKTPONoes3aoM U PpyKOBOACTBA MO 3KCnyaTaumm, the electric train.
TaKxke, Kak 1 MHCTPYKLMM NO YNPaBIIeHUI0 3NIEKTPONOEe3oM.

8-10.2.3 [ormkHbl NPOBOANTLCA OTAESbHbIE 3aHATUSA Ans 3NIEeKTPUYECKUX, ANEKTPOHHBIX, MexaHndyecknx |8-10.2.3  |Separate classes for electrical, electronic, mechanical and pneumatic components should be
M MHEBMAaTUYECKNX KOMMOHEHTOB. MocTaBLUMK JOMKEH OpraHM3oBaTh LWTaT cneunanucToB Ha conducted, and the Supplier shall organize a staff of specialists on the ground to conduct these
MecTax Ans NpoBefeH st 3TUX KYPCOB. courses.

8-10.2.4 [3aka3uuk TpebyeT npoBeaeHuUsi obyyeHus Ha mecTax ansa 70 mawmHncToB 1 obenyxuBatowmx  (8-10.2.4 [ The Customer requires on-site training for 70 machinists and maintenance workers, foremen, in
paboTHuKOB, Bpuragmpos, B rpynnax no 15 yenosek, n ans 20 obcnyxusatowmx paboTHUKOB K groups of 15 people, and for 20 maintenance workers and foremen, in groups of 5 people.
Opuragvpos, B rpynnax no 5 Yyenosek.

8-10.2.5 |MocTaBLmK fOMmMKeH paspaboTaTb coaepXaHue 1 ANUTENbHOCTb AaHHbIX KYypPCOB HA MecTax 8-10.2.5 |The Supplier shall develop the content and duration of these courses in the field based on the
ncxoasa n3 TpeboBaHWn NpeabaBAseMbiM K ero anekTponoesgam. MNpeanonaraeTcs, 4To obwuin requirements for its eelectric trains. It is assumed that the total training period shall be less than 4
nepuvog obyyeHuss JOMmKeH BbiTb MeHee 4 Heenb. weeks.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
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8-10.2.6 [lNocTaBLMK AOMKEH MOCTOSIHHO AepXaTb TEXHUYECKN KBanMuLMpoBaHHbIN WTaT Ha nnowagke (8-10.2.6 [ The Supplier shall constantly keep technically qualified staff on site for the entire Warranty
Ha Becb [[apaHTuiiHbIA neproa. OHM AOMKHBI ObITh XOPOLLO 3HAaKOMbI C NPOAYKLUMen Period. They shall be well acquainted with the Supplier's products and speak Russian. In addition
MocTaBLuka 1 BNageTb PycCKkMM A3bikoM. MomumMo paboTbl No McnpaBreHno AedekTos, to work on correcting defects that occur during the Warranty period, they shall guide and assist
BO3HMKAIOLWMX B Te4eHne [apaHTUMHOro nepmnoaa, OHN AOMMKHbLI PYKOBOAWUTL M MOMOraTh employees of JSC OTY in the current maintenance of electric trains.
cotpyaHunkam AO «YTW» B TekyLleM oB6CryX1BaHUM 3MEKTPONOe3aos.

8-10.2.7 |MocTaBLUMK HECET OTBETCTBEHHOCTb 3a OpraHM3aumio 0byyeHust Ans yaoBneTBOPUTENbHOrO 8-10.2.7 |ltis responsibility of the Supplier to organize train to achieve in a satisfactory manner the
BbINONHEHS NEPeUMCIIeHHbIX Bhile TpeBosanuii. AO «YTW» umeeT npaso 3anpocuTs requirements listed above. JSC OTY is entitled for requiring training repetition, with no additional
noBTOpHOe 0byyeHne, 6e3 4ONONHUTENBHON ONMnaThl, B Criyvae HeyAOBNETBOPUTENIbHOMO cost, in case of unsatisfactory training performed by the Supplier.
06yyeHusi, npoBeaeHHOro MocTaBLUMKOM.

8-10.2.8 Pe3ynbTaTtbl 00y4YeHust A0IKHbI 06ecneynTb: 8-10.2.8 | The learning outcomes shall provide:

8-10.2.9 3HaHUSt KOHCTPYKLMM, NPUHLMNOB PaboTbl ANEKTPUYECKUX MALLWH U annapaTtoB U CXEM 8-10.2.9 |Knowledge of the design, principles of operation of electrical machines and apparatuses and
3NEKTPUYECKOrO U 3NEKTPOHHOTO YrpaBieHUst JOSPKHbI ObITb AOCTATOYHBIMM AN electrical and electronic control circuits shall be sufficient for self-detection of malfunctions and
CaMOCTOSITENBHOrO 0OOHAPYXEeHWSI HEMCMPABHOCTEN C NocneayoWwnM NPUHATUEM NPaBUIIbHOTO subsequent adoption of the correct decision to eliminate them.
pEeLUEHMUs MO UX YCTPaHEHWIO.

8-10.2.10 | 3HaHWs NpUHLMNOB paboTbl U KOHCTPYKLMWN 3IEMEHTOB CUCTEMbI aBTOMAaTU4ECKOro 8-10.2.10 [Knowledge of the principles of operation and design of the elements of the automatic traction
PEryMpoBaHNs CUMbl TAMM 1 PEKYNEePaTUBHOIO TOPMOXEHNS. control and regenerative braking system.

8-10.2.11 | 3HaHuMs NpyHUMNOB paboTbl MUKPOMNPOLIECCOPHbLIX YCTPOWCTB U YMEHMe 0BHapYXeHNst nx 8-10.2.11 |Knowledge of the principles of operation of microprocessor devices and the ability to detect their
HencnpaBHOCTEN N pEMOHTA. malfunctions and repair

8-10.2.12 | O6ecnyxmBaHve nNo npubopam 6e3onacHOCTK anekTpornoesaa. 3HaHWS MPUHLMMIOB paboThl, 8-10.2.12 |Maintenance of electric train safety devices. Knowledge of the principles of operation, device,
yCTPOWCTBa, 0BHapYXeHWs HEMCNPaBHOCTEN U peMOHTa Npubopos 6e3onacHOCTH, C Bbigayen fault detection and repair of safety devices, with the issuance of a certificate to 20 specialists of
yaoctoBepeHus 20 cneumanuctam 3akasymka. the Customer.

8-10.2.13 | 3HaHWs NpUHLUMNOB paboThbl, yCTPONCTBA U PEMOHTA SKUMAaXHOW YacTn 1 TOPMO3HbIX cuctem.  [8-10.2.13 |Knowledge of the principles of operation, design and repair of the underframe and brake

systems.

NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
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8-10.2.14 |PA3[OEN 8 MPUNOXEHME AO Y3EEKMCTOH TEMUP WUYNNAPU 8-10.2.14 |SECTION 8 ANNEX JSC O'ZBEKISTON TEMIR YULLARI
CEPTUGUKAT COOTBETCTBWA YCIYT U OBECMNEYEHNA KAYECTBA
MO NPOBEOEHWIO UCTbITAHMA B CUCTEME AO "YTI" SERVICE AND QUALITY ASSURANCE ELIGIBILITY CERTIFICATE FOR TEST WORK IN THE
JSC OTY SYSTEM
YacTb 1 JomkHa 6biTe ocbopMieHa npeacTtasuTtenem lNMocTasBLyuka B Tpex aK3emnnspax
[NS NpefcTaBneHus Ha paccMoTpeHue npeacTasutesnto AO «YTW». Part 1 It shall be proposed by the Supplier's representative in triplicate for submission to the
Ne anekTtponoesaa representative of JSC OTY for consideration.
A noaTBepxaato, YTO BbiLLeyKa3aHHbI 3NeKTpornoess 3akoHYeH 1 yAOBNETBOPSET TpeboBaHUsIM Electric train No.
BO BCEX | confirm that the above is completed and meets the requirements in all respects, fully tested,
OTHOLLEHMSAX, NOMHOCTbLIO UCMbITaH, 06CNYXeH 1 NoAroToBneH Ans paboTbl. serviced and prepared for work.
Moanwuck MocTaBLimka Supplier's signature
Hata Date
YacTb 2 ana 3anonHeHns AO «YTW. Part 2 for filling out JSC OTY
£ cBMOeTenbCTBYI0, YTO BbilLeyKa3aHHbIN 31eKTPONoes ] NpoBEepPeH Ha NpUrogHoCcTb K | certify that the above-mentioned Electric train was tested for suitability for use without
Mcnonb30BaHno 6e3 NCKMIOYEHWIA U3 HUKENPUBEAEHHOTO CrMCKa: exceptions from the list below:
- Tenexku n xogosasi 4YacTb. - Bogies and truck.
- TaroBasi nepegaya, TpaHCMUCCHKS, YPOBEHb CMa3Ku TAroBOW nepeaayun - Traction gear, transmission, traction gear lubrication level.
- MakcumarnsHoe JaBrneHme TOPMO3HOro LnuHapa, AeNCTBUIA Mo 64MTEeNbHOCTM (3TO AOMKHO - The maximum pressure of the brake cylinder, vigilance actions (this shall be in accordance
6bITb B COOTBETCTBUM C AAHHLIMU MO UCMbITAHUAM). with the test data).
- TaroBasi nepegayva. - Traction gear.
- MNpoBepeHO OTCYTCTBME HE3aTAHYThIX UNW NOTEPSHHBLIX YacTen (B YaCcTHOCTH GonThl, - To check loose or lost parts (in particular bolts holding the main equipment under Electric
yOepxvBaloLLmMe 0CHOBHOe 0bopyAoBaHue Nof anekTponoesaa) trains)
- Pabota gsepw. - Door operation.
- MoxapHasa cuctema / orHeTywimTenu (rae MMeroTcs) - Fire system / fire extinguishers (where available)
Moanuck ot AO «YTN» JSC OTY Signature
Oata Date
NPABUNIANOAAYY N OUEHKWU TEHAEPHbBIX 3AABOK
M NPOBEAEHWA NEPETOBOPOB 64 13 82
NaeHTMdMKaLMOHHbIN Homep 3aKynku PIU-06 MPUNOXEHUE Ne2



TEXHUYECKASA CNEUMPUKALMA "MocTaBKa anekTponoesaos (M),
3anacHbIx YacTeit 1 060pyaoBaHUsA, He06X0AMMOro
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M UCTOYHWK 3aeMHOro puHaHCMpoBaHMA"

D PA3JEN 9 D ON 9
AMNACHBIE YA PACXOOHbIE MATEPUANb PARE PARTS AND CO AB

9-1 OMNPEOENEHNA 9-1 DEFINITION

9-1.1 a) PacxogHble maTtepuarbl: 3To Te Matepuarsbl, KoTopble TPeBYHOT 3aMeHbI UMM NONOSHEHMS No (9-1.1 a) Consumables: these are the materials that require replacement or replenishment due to
NpUYMHE HOpMarnbHOro 3HOCa B rapaHTUHbLIN Nepro CryX0bl 3nekTponoesaa, AaXe ecnv He normal wear and tear during the warranty period of the electric train, even if there were no cases
ObIno criy4yaeB NonoMok. MocTaBLMK AOMKEH yKasaTb, Kakvme NyHKTbl NonaaatoT nog aTy of breakdowns. The Supplier shall indicate which items fall under this category of materials, but
KaTeropuio MaTepuarnos, HO TUMUYHbLIM NPUMEPOM ABMISAOTCA TOPMO3HbIE KONOAKW, YrofnbHble typical examples are brake pads, carbon inserts of pantographs, seals and lubricants.
BCTaBKW NaHTorpadoB, yNioTHUTENV U CMa30yHble MaTepuarsl. b) Spare parts: any other items that are required to maintain the operational operation of the
b) 3anacHble yacTu: nobble gpyrve NyHKTbl, KOTOpble TPebyoTCca AN noaaepXaHus electric train.
3KCNMyaTauMoHHOM paboTbl anekTponoesaa.

9-1.2 [Npn NpoeKkTMpOBaHUM NOABMXKHOIO COCTaBa pacxodHble MmaTepuarbl, KOMNOHEHTbI 9-1.2 Localization plan for consumable parts shall be developped by the Supplier.
noABEPXKEHHbIE K YaCTOMY U3HOCY, NMOSIOMKE U 3aMeHe K NpUMepy: TOPMO3HbIE KOMOAKH,
yronbHble BCTaBKW, NaHTorpadbl, pe3vHO-TEXHUYECKUE M3aenus, MeTu3bl, NnepeaHue oGnmnLoBKM
3neKTponoe3aa, okHa r1oboBble U BaroHHbIE U T.4., HEOBX0AUMMO OTAaTb NpeanoYTeHne
MECTHbIM NPOU3BOAUTENAM ANIS NIoKanM3aumm AaHHoW npodyKumn. [pyu 3TOM NoCTaBLLMK
[JOMKEH OKa3aTb codericTBME MO OpraHM3aLmm fiokasaumy JaHHOW NpogyKUMW Ha npeanpusiTusix
3akas4yunka ¢ npegocTaBneHnemM Heo6XoaMMON TEXHUYECKON AOKYMEHTALMN U TEXHOSOMMN.

9-1.3 B cBs3n ¢ 0cobbiMK yCoBUSIMM 3KCNyaTaumm, 60KoBOe CTEKNO JOSMKHO paccmaTpuBaTbes kak |9-1.3 Due to the specific operational condition, side window shall be considered as consumable.
pacxogHbin Matepuan. [ns 9Toro KOMNOHeHTa 4omkeH ObiTb paCCMOTPEH MilaH fokanusaumm. Localization plan shall be considered for this component

9-1.4 Ot MocTaBLwmka NoTpebyeTcs opraHu3aums cknaga 3anacHblx YacTel 1 pacXxoaHbIX 9-1.4 The Supplier will be required to organize a warehouse of spare parts and consumables on the
matepuanos (3UMM) Ha Tepputopumn AO "YTIN", a Takxe opraHu3aLms CUCTEMbI KOHTPOMS territory of the JSC OTY, as well as the organization of an inventory control system to maintain
MHBEHTaps Ans NoaaepXkaHusl 3neKTponoesaoB BO BpEMS rapaHTUMMHOrO nepvoga. [Jo OKoHYaHus electric trains during the warranty period.
da3bl 10) Mpremka cuctemsl MocTaBLUMK AOMKEH NOCTaBUTL 3anacHble YacTu U PacXoaHble Before the end of Phase 10) System Acceptance the Supplier shall have supplied the spare
matepuans! (3UIT). parts and consumables.

MnaHMpoBKa ckrnaja 1 cucTema ynpasrieHus sanacamu noanexar yTeepxaeruio 8 AO "YTIN". B Warehouse layout and inventory control system are subject to JSC OTY approval. At the end of
KOHLe rapaHTuiHoro nepuoga lNocTaBLumk omkeH ocyecTButb MNMepeaady TexHonorum (MT), the warrenty period ToT (Transfer of Technology) shall be realized by the Supplier to provide
4TOBbI NpepocTasnTL AO "YTW" Bce HeoBXoaMMbIE 3HAHWA ANS HaArexXallero ynpasneHus JSC OTY with all the needed knowledge to properly manage the electric train maintenance
[esTeNbHOCTBIO N0 TEXHUYECKOMY 0BCMYXMBaHMIO 3NekTponoe3aoBs. MonHbIN 1 NOMHOCTbIO activities. Complete and fully detailed maintenance plan shall be submitted as part of the ToT.
[eTann3npoBaHHbIV MaH TEXHUYECKOro 06CnyKMBaHUst JOSDKEH ObITb NPeACTaBeH kak YacTb The Supplier is responsible for the supply of all necessary spare parts and consumables during
(MNT). MocTaBLLMK HECET OTBETCTBEHHOCTL 3@ NOCTaBKY BCEX HEOOXOAMMbIX 3anacHblX YacTewn the warranty period.

1 pacxoaHbix matepuanos (3UIM) Ha Bpems rapaHTUIAHOro nepuoaa.

9-1.5 MocTaBLMK JOMKEH NPEACTaBUTL 3aKa3umKy CMMCKU 3anacHbIX YacTen U pacXoaHbIX 9-1.5 The Supplier shall provide to the Purchaser lists of spare parts and consumables and their
matepuanos (3UI1), a Tak xe LueHbl, Mapkv u Moaenu kK HuM Ha ycnoBusix CIP - TalkeHT prices, models and types on CIP Tashkent Incoterms 2022 (Chukursai Station) in accordance
(Incoterms-2022) (ctaHums Yykypcain) cornacHo MNpunoxeHuo 3 TEHAEPHOW AOKYMeHTauUmMmn with Appendix 3 of the Tender Documents

9-1.6 Bce 3anacHble yactu (3UIMM), koTopble MNocTaslumk ByaeT UMeTb Ha cknage no rapaHTuu, 9-1.6 All spare parts that the Supplier will have in stock under warranty will have to become the
JOImKHLI By 1y T nepeiitn B cobeTBerHocTs AO «YTIM» nocne oKoHYaHUs rapaHTUIHOTO Neproaa. property of JSC OTY after the end of the warranty period.

9-1.7 MocTaBLUMK JOMKEH BKIOYUTL B NPeoXeHWe NnaH yctapeBaHus, 4Tobbl 9-1.7 The Supplier shall include in the offer an Obsolescence plan to demonstrate how all the
NPOAEMOHCTPUPOBATh, Kak BCE KOMMOHEHTbI By Ay T AOCTYMNHbI/3aMeHsEMbI B TEYEHUE BCETO compnents will be available/replaceble during the complete life of the the electric train.
cpoka cny0bl anekTponoesaa.

NMPABUNA NOAAYU N OLLEHKW TEHOEPHbIX 3AABOK
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TEXHUYECKASA CNEUMPUKALMA "MocTaBKa anekTponoesaos (M),
3anacHbIx YacTeit 1 060pyaoBaHUsA, He06X0AMMOro

ON1A UX TEXHUYECKOro 06CyKMBaHuMs, 0byyeHme nepcoHana

M UCTOYHWK 3aeMHOro puHaHCMpoBaHMA"

9-1.8 MocTaBLuk gomkeH npeactaBuTb Mokynatento 3 (Tpu) cnucka 3anacHbIX YacTen u pacxogHblix (9-1.8 The Supplier shall provide the Client with 3 (three) lists of spare parts and consumables that shall
maTtepuanos (3UI1), KoTopble JOMKHBI ObITb B HANMWYUW B TEYEHUE rapaHTUNHOIO CpoKa CIyObl be available during the warranty period of commuter trains. These lists include:
3N1eKTPONoe3a0B. List I. - A list of spare parts with prices on the terms of CIP (Chukursai station) and the quantity
[aHHble CIMCKN BKNOYaoT: that the Supplier shall keep during the warranty period.

Cnucok I. — Cnucok 3anacHbix Yacten (3UI1) ¢ ykazaHWeM LeH, Mapok U MoAernen Ha yCnoBusixX List II: - A list of capital spare parts with prices on CIP terms (Chukursai station) and the quantity
CIP TawwkeHT (cTaHuma Yykypcai) u konmyecTBo, koTopoe MNocTaBLUMK AOITKEH AepXaTb B that the Client shall have to maintain commuter trains during 5 (five) years from commissioning
TevyeHve rapaHTUNHOro nepuoaa. date.

Cnucok Il: - Cnncok kanuTanbHbIX 3anacHbix YacTten (3UMM) ¢ ykasaHWeM LieH, Mapok U These spare parts are for unscheduled repairs, abnormal breakdowns and to facilitate repairs.
mogenew Ha ycrnosusix CIP TawkeHT (cTaHums Yykypcan) u konuiecTBo, koTopoe Nokynatens This list includes following spare parts where quantity of units/sets for each spare part indicated
[OOIDKEH UMETb Ans NogaepXaHus akcnnyataumm anekTponoesaos B TedeHre 5 netT ¢ MoMeHTa as minimum acceptable:

BBOZA B 3KCMnyaTaumio. T 3anacHble YacTu Ass BHEMMaHOBOrO PEMOHTA, aHOMarlbHbIX 1. Motor bogie assembly, (traction motor, wheelset, gearboxes, suspensions, jet thrust) - 2 units;
NonomMokK 1 ans obneryeHns nposeaeHUst peMoHTa. [JaHHbIN CNMCOK BKIlYaeT B cebst 2. Bogie assembly (trailer) — 2 units;

criegytowme no3mumu, rae KonmyecTBO yKka3aHO HauMeHbLUee oMYy CTUMOE: 3. Wheelset Assembly - 16 units.;

1. Tenexka MOTOpPHbIN B c6ope, (TAroBbIv ABUraTenb, KonecHas napa, peayKropbl, NoABECKH, 4. Current-collecting Assembly - 10 units;

peakTuBHas Tara) - 2 ef; 5. Pantograph slide - 100 units;

2. Tenexka B cbope (npuuenHomn) — 2 en; 6. Insulators of current-collecting device - 20 units;

3. KonecHas napa B cbope - 16 wr.; 7. Screw air compressor Assembly - 4 units;

4. TokonpuemHuk B cbope - 10 wT,; 8. Front windshield window glass - 10 units.;

5. Mono3s TokonpuemHuka - 100 wr.; 9. Side window glass of cars - 5 sets;

6. N3onaTopbl TokonpremHuka - 20 wr.; 10. Main converter assembly - 5 units.

7. BuHTOBOW BO3AYLWHbIA KOMNpeccop B cbope - 4 wrT.; 11. Auxiliary converter assembly - 10 units;

8. MNepenHee noboBoe okoHHOE cTekso - 10 WT,; 12. Control and diagnostic system - 5 units;

9. BokOBble OKOHHbIE CTEKMa BaroHOB - M0 5 KOMMMNEKTOB; 13. Main switch - 6 units;

10.MaBHbIN NnpeobpasoBaTens B cbope - 5 Wr..
11.BcnomoratenbHbiin npeobpasoBaTens B cbope - 10 wT.;
12.Cvctema ynpasneHve n AnarHoCTUKM - 5 LWT.;

o

40 =
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14. InaBHbIN TpaHchopmatop - 1 WrT.;

15. Mpnbopbl TOPMO3HON CUCTEMBI - 2 KOMMIIEKTA;

16. ABTOCLIEMHOE YCTPOMCTBO - 8 KOMMNEKTOB;

17. MNMonynocTosiHHOE CLEenHoe yCTPOWCTBO - 8 KOMMIIEKTOB;

18. PeccopHoe noaselumBaHne — KOMNNEKTbl Ha 8 Tenexek;

19. MexBaroHHbIXx nepexoaHoe cydre 6 KOMMMIeKToB.

20. LLnT ynpaBneHus BaroHa - 4 Komnnekta

21. BuotyaneTt B c6ope - 4 koMmnnekTa

22. Cuctema Knmmat KOHTpons - 4 KoMnsekTa

23. CupeHbs naccaxupos - 10 KOMMNEKTOB;

24. llikach BcnomoraTensHoro o6opyAoBaHns - 4 KOMMIEKTa;

25. Wkad sanektpoobopynoBaHus - 4 KOMMIEKTa.

26. Hapy»Hble aBepu - 6 KOMMNIEKTOB.

27. BHyTpeHHUWe aBepy - 6 KOMMNIEKTOB.

28. MNepeaHsAsa YacTb yNpaBnsioLLero BaroHa - 2 KOMMekTa.

29. 3apsaaHblii WKad akkyMynsaTopHoi 6aTapew - 2 eoMnnekTa.

30. BeHTunsaTop oxnaxaeHust TOL - 6 KOMNNEKTOB.

31. BEHTUNATOP OXNaXaeHUst MaLLMHHOMO OTAENEHUS - 6 KOMMMEKTOB.

32. BeHTUNATOp OoxNaxaeHusi npeobpasosaTens - 6 KOMMNMNEKToB.

33. BeHTUNATOp OXNaxaeHVst BCnomMoraTternbHOro o6opyAoBaHus - 6 KOMMNMIEKTOB.

34. AKKyMmynsaTopHebl 6aTtapen - 6 KOMMNIEKTOB.

35. MoawmnHmk ByKebl - 12 KOMNEKTOB.

36. MoawunHuk TOL - 12 KOMMMEKTOB.

Momunmo nepeyHsi 06opyAOBaHMS 1 3aNacTHbIX YacTel, yKasdaHHbIX BbILLE, YYaCTHUK AOIDKEH
npegocTaBuTh B cocTase B koMmnnekTauun 3UIM nHoe obopyaoBaHue 1 3anacTHble YacTu,
HeobxoavMble Ansi PEMOHTa 3NEKTPOMNOE3a0B B rapaHTUINHbIA nepuog. 3anacHble YacTu JOIKHbI
BbITb YeTKo onpeaeneHbl kak KanutanbHble 3anacHble YacTu n xpaHaTca OTAenbHO OT

14. Main transformer - 1 unit.;

15. Brake system devices - 2 sets;

16. Automatic coupling device - 8 sets;

17. Semi-permanent coupling device - 8 sets;

18. Spring suspension - sets for 8 bogies;

19. Intercar transitional souffle 6 sets.

20. Car control panel - 4 sets

21. Toilet assembly - 4 sets

22. Climate control system - 4 sets

23. Passenger seats - 10 sets;

24. Auxiliary equipment cabinet - 4 sets;

25. Electrical equipment cabinet - 4 sets.

26. External doors - 6 sets.

27. Internal doors - 6 sets.

28. The front of the control car - 2 sets.

29. Battery charging cabinet - 2 sets.

30.traction motor cooling fan - 6 sets.

31. Engine room cooling fan - 6 sets.

32. Inverter cooling fan - 6 sets.

33. Aucxiliary equipment cooling fan - 6 sets.

34. Batteries - 6 sets.

35. Bushing bearing - 12 sets.

36. traction motor bearing - 12 sets.

Spare parts shall be clearly defined as Capital Spare Parts and stored separately from spare
parts for the duration of the warranty period. Any items on this list that will be used during the
warranty period shall be replaced or repaired as "new" before the end of this period.List Ill: A list
of consumables with prices on CIP terms (Chukursai station) and their quantity, which the

JTiobble NyHKTbI AaHHOTO Cnucka, KoTopble By Ay T NCNOMNb30BaHbl B TEYEHWE rapaHTURHOTO
nepuoaa, AOMKHbI ObiTb 3aMeHEHbI U OTPEMOHTMPOBAHbI Kak «HOBbIE» [0 OKOH4YaHUS 3TOro
nepuoga.

Cnucok lll: Cnucok pacxogHbix matepuanos (3UIM) ¢ ykaszaHMeM LeH, Mapok, TUMOB Ha
ycnosusax CIP (ckopeKkTupBaTb N0 BCEMY TEKCTY AOKYMeHTa) TallkeHT (CTaHumsa Yykypcan) un
MX KONM4ecTBO, KoTopoe MocTaBLUMK HamepeH AepXaTb Ha BpPeMsi rapaHTUNHOIO Nepuoaa.
[aHHble cnvcky JomkHbl BbiTe NpeacTaBneHbl B TabnmyHoMm opmarte.

Bce Bblleyka3aHHble 3anacHble YacTu, NPUHaAaNeXHOCTU U pacxoaHble matepuans! (3UMM),
OOIMKHbI ObITh BKMOYEHbB! B CTOMMOCTL 9MEKTPONOEe310B, a LEeHb! JOIKHbI BbiThb YkasaHbl TOMbKO
UCKMIOYNTENBHO ANg TaMOXeHHbIX Lienei, a He ang Lenen oueHku Tosapos (3UM).
BbliLweykasaHHbIN CNUCOK KOMMNIEKTYOLWMX SBMSIETCSA OnucaTenbHbIM, MOCTaBLUMK MOXET
BKJIOYUTb B CINCOK KOMMMEKTYOLWMX Apyrve AeTanm, KoTopble TpebytoTcsa Ans HopMmarnbHon
aKkcnnyaTauum kaxgoro SMI.

Any items on this list that are used during the warranty period must be replaced or repaired as
"new" before the end of that period.

List IlI: A list of consumables (spare parts) with prices, brands, types on CIP terms (adjust
according to the entire text of the document) Tashkent (Chukursai station) and their quantity,
which the Supplier intends to keep for the duration of the warranty period. These lists should be
presented in a tabular format.

All of the above spare parts, accessories and consumables (spare parts) must be included in
the cost of electric trains, and prices should be indicated only for customs purposes, and not for

the purposes of goods evaluation (spare parts).
The above list of accessories is descriptive, the supplier may include other parts that are
required for the normal operation of each EMU.

9-1.9 [nsi cTpaTermyecknx KOMMNOHEHTOB B NPEASIOKEHUN JOMKHA ObITb YKka3aHa Tekyluas nogpobas  [9-1.9
pacueHka.
3T napameTpbl Takke GyayT YacTblo KPUTEPUEB OLIEHKN NPEATIOKEHUS.
NMPABUNA NOAAYU N OLLEHKW TEHOEPHbIX 3AABOK
M NMPOBEOEHWNA MEPETOBOPOB
MPUNOXEHUE Ne2

NpoeHTuduKaLmMoHHbIN HoMep 3akynku PIU-06

For the strategic components current detailed price shall be provided in the offer.
These parameters will be also part of the offer evaluation criteria.
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9-1.10 [MocTaBLMK JOMKEH rapaHTUpoBaTh, YTO 060pyAOBaHUE /KOMMOHEHTLI CKOHCTPYMpPOBaHb! Takum (9-1.10 The Supplier shall ensure that the equipment/components are designed in such a way that they
06pa3oM, 4TOObI OHM ObINM B3anMo3amMeHsIeMbl Ha 3nekTpornoesaax co6CTBEHHOro TMNa u are interchangeable on the trains of its own type and production.
npov3BoacTBa.

9-1.11 IMOCCAPUN COKPALLEHWUA U TEXHUYECKUX TEPMUHOB, MCMONB30BAHHLIX B 9-1.11 GLOSSARY OF ABBREVIATIONS AND TECHNICAL TERMS USED IN THE SPECIFICATION
CMNEUNDPUNKALINA

9-1.12 COKPALLEHWA 9-1.12 ABBREVIATIONS
AO «YTW» AO «Y36eKNCTOH TeMup iy nnapn» OTY JSC JSC O’zbekiston Temir Yullari
FOCT - rocymapCTBEHHbIN CTaHAAPT, KOTOPLIN hopMynmpyeT TpeboBaHusi rocyJapcTaea K GOST - a state standard that formulates the state's requirements for the quality of products,
Ka4yecTBY NPoAyKumuK, paboT 1 ycnyr, UMerLLnMX MexoTpaciieBoe 3Ha4YeHue. works and services of intersectoral importance.
EN EN
EBponevickne ctaHgapThl (CokpalleHHo EN, oT HemeLkoro Ha3BaHus European standards (abbreviated EN, from the German name Europaische Norm ("European
Europaische Norm («EBponeiickasi Hopmay)) - 3TO TEXHUYECKME CTaHOapThl, Norm")) - these are technical standards developed and maintained by CEN (European
paspaboTtaHHble 1 noanepxuBaemble CEN (EBponerickuin komuteT no Committee for Standardization), CENELEC (European Committee for Electrotechnical
cTaHpgapTusauum), CENELEC (EBponeinckuit KOMUTET NO 3NEKTPOTEXHUYECKON Standardization) and ETSI (European Telecommunications Standards Institute).
cTangapTusaumn) n ETSI (EBponenckuii MHCTUTY T TENIEKOMMYHUKALIMOHHbIX
CcTaHOapToB).
uIC uiC
MexayHapoaHas HenpaBuTENbCTBEHHAs OpraHn3aums, 06 beanHALLAas Kene3HoA0POXHbIe International non-governmental organization uniting railway enterprises, providing cooperation
npeanpuaTus, obecnevmsas CoOTPyAHNHECTBO M COMMacoBaHHYIONONUTUKY B obnacTu and coordinated policy in the field of railway communication.
XKENEe3HOOQOPOXXHOTO COOBLLEHMSI.
IEC IEC
International Electrotechnical Comission) — HekoMMepueckas opraHu3aums, kKotopas International Electrotechnical Commission is a non-profit organization that is engaged in
3aHMMaeTCcs cTaHAapTu3aumen BcexX 3NeKTPUYeCcKnX, 3NeKTPOHHBIX, @ TaKKe CMEeXHbIX standardization of all electrical, electronic, and related technologies that are described in
TEXHOJIOMMI, KOTOPbIE OMUCHIBAIOTCS B TEXHUYECKMX AOKYMeHTax — cTtaHgaptax MOK. technical documents - IEC standards.
AJICH ABTOMaTN4YecKasi IOKOMOTMBHAs CUrHanM3aumsi HenpepbIBHOrO AeNCTBUS. Signalling Automatic locomotive alarm system of continuous operation.
CME Cuctema MHOrMX eavHuLL CME A system of many units.
MNP NnaHoBo-npeaynpeauTenbHbI PEMOHT. SPR Scheduled preventive repair.
MO lNnaHoBo-npeaynpeauTensHoe 06CnyXMBaHue. SPM  Scheduled preventive maintenance.
COB Cuctema oTonneH1s 1 BEHTUNSILMK. HVS  Heating and ventilation system.
NCH lNpeobpasoBaTtenib COGCTBEHHbIX HYXM. Auxillary Converter Auxillary Converter
TOM- TAroBbIV 3nekTpoaBUraTens

NMPABUNA NOAAYU N OLLEHKW TEHOEPHbIX 3AABOK

M NMPOBEOEHWNA MEPETOBOPOB 68 13 82
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"MocTaBka anekTponoesnos (M),

3anacHblix YacTel 1 obopynoBaHMSa, HE06Xo[aMMOTrC

Ons nx TeXxHn4Yeckoro obcnyxmeBaHus, obyyeHne nepcoHana
M UCTOYHUK 3a€MHOro puHaHCUpoBaHms"

TEXHUYECKAA CNELUNPUKALINA PIU-06

PA3JEI 10

NMEPEYEHL CTAHOAPTOB

B cnyyae npotmBopeymi mexay ctaHaaptamu n/mnm tpebosaHuammn FTOCT m EN,

SECTION 10
In case of contradictio

STANDARD LIST
ns among GOST and EN standards and/or requirements,

rOCT 15150-69

MawwuHbl, NpMBopPbI 1 ApyrMe TEXHUYECKNE U3aenus
McnonHeHnsa ansa pasnuyHbiX KNnMMaTU4eCcKMX pamoHoB.
Kateropuu, ycrnosusa akcnnyaTaumm, XpaHeHus u
TPaHCMNOPTMPOBaHUS B YacTu BO3LENCTBMSA
KnnmaTudeckux hakTopoB BHELLHEN cpeabl

GOST 15150-69

Machines, devices and other technical products Designs
for different climatic regions. Categories, conditions of
operation, storage and transportation in terms of the
impact of climatic factors of the external environment

rOCT 16350-80

KIMMAT CCCP

PANOHWPOBAHUE U CTATUCTUYECKUE
MAPAMETPbI

KNNMMATUYECKNX ®AKTOPOB ANA TEXHUNYECKNX
LIENEW

GOST 16350-80

Climate of the USSR. Zoning and statistical parameters
of climatic factors for technical purposes

FOCT 6962 - 75

TPAHCIMOPT 3JIEKTPUOULIMIPOBAHHbLIN C
MATAHWEM OT KOHTAKTHOW CETW

GOST 6962 - 75

Electrified transport with overhead system power supply.
Voltage row

roCT 9238-2013

"abapuTbl ene3HoOopPOXHOIo NOABWKHOIO cocTaBa U
NPUBIMKEHNS CTPOEHNI

GOST 9238-2013

Dimensions of the approximation of buildings and rolling
stock of 1520 (1524) gauge railways

rOCT 12.4.026-76

CCBT. LiseTa curHanbHble 1 3Hakn 6e30nacHoOCTH

GOST 12.4.026-76

SSBT. Signal colors and safety signs

rOCT 5533-2013

Crekno y3opyartoe. TexHu4Yeckme ycrosuns

GOST 5533-2013

Patterned glass. Technical conditions

FOCT 5727-88

Crekno 6e3onacHoe Ans HaseMHoro TpaHcnopTa. O6iumne
TEXHUYECKME YCroBus

GOST 5727-88

Safety glass for land transport. General specifications

rocCT 12.0.003-2015

CucTema ctangapToB 6e3onacHoOCTV Tpyaa
OTMACHbIE 1 BPEOHBIE
NMPON3BOACTBEHHLIE ®AKTOPLI

GOST 12.0.003-2015

System of standards for occupational safety. Dangerous
and harmful working factors. Classification

O6Lwue TpeboBaHNa U HOMEHKNaTypa BMOOB 3aLLmnThl

Knaccudukaumsa
Cuctema ctaHgapToB 6e3onacHocTv Tpyda Occupational safety standards system. Electrical safety.
roCT 12.1.019-2017 OJIEKTPOBE3OIACHOCTb GOST 12.1.019-2017 | General requirements and nomenclature of types of

protection

rOCT 32410-2013

Kpal-cucTembl aBapuiiHble XXene3HoAopPOXHOro
NOABWKHOIO cocTaBa Ans NacCaXnpckmx NepeBo3ok.
TexHunyeckue TpeboBaHUs 1 MeTogbl KOHTPONS

GOST 32410-2013

Emergency crash-systems railway rolling stock for
passenger transportations. Technical requirements and

methods of control

MPABUTA NOAAYN N OLLEHKW TEHAOEPHbBIX 3AABOK
M NPOBEAEHWNA MEPEFTOBOPOB

NaeHTMdPUKaLUMOHHbIM HoMep 3akynKkn PIU-06

MPUNOXKEHWNE Ne2
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rocCT 30631-99

OBWMWE TPEBOBAHNA K MALLMHAM, NMPUBOPAM A
AOPYTM TEXHNYECKNM

WM3OENMAM B YACTU CTOVKOCTW K
MEXAHWNYECKM BHELUHWM

BO3AENCTBYHOLWMM GAKTOPAM MNP
SKCITYATALMN

GOST 30631-99

General requirements for machines, instruments and
other industrial products as to environment mechanical
stability

roCT 28186-89

Konopgku TOPMO3Hble A9 MOTOpPBaroHHOro nNnoaBM>XXHOro
cocTaBa. TexHn4Yeckune ycrnosus

GOST 28186-89

Break shoes for motor car of rolling stock. Technical
requirements

rocCT 10393-2009

KOMIMPECCOPbLI 1 ArPEIrATbl KOMIMNPECCOPHbLIE
ONA XENESHOOOPOXHOIO NOOBUXKHOIO
COCTABA

OO06LUMe TeXHNYecKme ycnosus\

GOST 10393-2009

Compressors and compressor units for the railway rolling
stock. General specifications

roCT 1561-75

Pe3epByapbl BO34yLWHbIE AnS aBTOTOPMO30B BaroHOB
enesHbIX aopor
TexHn4eckme ycnoBumsi

GOST 1561-75

Air reservoirs for automatic brakes of railroad cars.
Technical conditions

rocT 11018-2011

KOJIECHBIE MAPbI TATOBOI O NOABUXHOIO
COCTABA XENE3HbIX AOPOI KONEW 1520 MM

OO6Lme TeEXHNYECKME YCNoBMS

GOST 11018-2011

Traction rolling stock of 1520 mm gauge railways.
Wheelsets. General technical conditions (GOST 11018-
2000, IDT)

FOCT 31373-2008

KonecHble napbl JIOKOMOTVUBOB 1 MOTOpPBaroHHOro
NoABWXHOIo cocTaBa. PacueTbl U UCNbITaHUA Ha
NPOYHOCTb

GOST 31373-2008

Wheelsets of locomotives and motor-powered units.
Strength calculations and tests

rOCT 31334-2007

Ocu ons NoaBMKHOIO COCTaBa Xerne3HbIX A0POr Koneu
1520 mm
TexHn4eckme ycnoBumsi

GOST 31334-2007

Axles for rolling stock of 1520 mm gauge railways.
Specifications

rOCT 398-2010

BaHpaxu YepHOBble And Xene3Ho4opPOoXXHOro noaBmM>XXHOro
CoCTaBa
TexHu4eckme ycnoems

GOST 398-2010

Rough tyres for railway rolling stock. Specifications

rOCT 30272-96

Ocu yepHoBbIe (3aroToBkM NpodusbHbIE) ANS
NOABWKHOIO COCTaBa XenesHblx gopor koren 1520 mm.
TexHn4eckme ycnoBumsi

GOST 30272-96

Black collar axles (profile stock) for 1520 mm gauge
raiways.

FOCT 4728-2010

3ArOTOBK/ OCEBBIE
ANA XENE3HOAOPOXHOIO NOABMXHOIO
COCTABA

GOST 4728-2010

Axle billets for railway rolling stock. Specifications

MPABUTA NOAAYN N OLLEHKW TEHAOEPHbBIX 3AABOK
M NPOBEAEHWNA MEPEFTOBOPOB

NaeHTMdPUKaLUMOHHbIM HoMep 3akynKkn PIU-06

MPUNOXKEHWNE Ne2
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rOCT 32204-2013, IDT

ToKONPUEMHUKM Kene3HOA0POXHOIro
3neKTponoaBukHoro coctasa. ObLme TexHuyeckne
ycrnosus

GOST 32204-2013, ID

Current collectors of railway electric rolling stock.
General technical conditions

FOCT 14254-2015

CreneHu 3awuThl, obecnevmBaemMble obonovkamu (Koa
IP)

GOST 14254-2015

Degrees of protection provided by enclosures (IP Code)

roCT 18620-86

M3genusa anektpotexHuyeckune. Mapknposka

GOST 18620-86

Electrical products. Marking

rOCT 30429-96

COBMECTMOCTb TEXHUYECKUX CPeacTs
anekTpoMarHuTHasi. PagyuonomMmexmu uHagycTpuanbHblie oT
o6opyoBaHus 1 annapaTypbl, yCTaHaBIMBaEMbIX
COBMECTHO CO Cy>eBHbIMU pagnonpueMHbIMM
YyCTpOWMCTBaAMM rpaxaaHCKOro HazHauyeHusi. Hopmbl u
MeToAbl UCNbITaHWIA

GOST 30429-96

Electromagnetic compatibility of technical equipment. Man-
made noise from equipment and apparatus used together
with service receiver systems of civil application. Limits
and test methods

rOCT 9219-95

Annapatbl anekTpuyeckue Tarosble. Obwue
TEXHWYECKUE YCIIOBUS

GOST 9219-95

Electric traction devices. General technical requirements

rOCT 12252-86

PagnocTtaHumu ¢ yrnoson Mmogynsumven cyxonyTHOW
NOOBWXHOW Cry0bl. Tunbl, OCHOBHbIE NapamMeTpbl,
TeXHU4Yeckne TpeboBaHMsA 1 METOAbl M3MEPEHNI

GOST 12252-86

Angle modulation radio stations of land mobile service.
Types. Basic parameters. Technical requirements.
Methods of measurement

FOCT 30487-97

OnekTponoesaa npuropodHoro coobuleHusi. ObLme
TpeboBaHns 6e3onacHoOCTU

GOST 30487-97

Electric train for suburban communication. General
safety requirements

rocCT 9238-2013

"abapuTbl ene3HoOopPOXHOIo NOABWKHOIO cocTaBa U
NPUBIMKEHNS CTPOEHNI

GOST 9238-2013

Construction and rolling stock clearance diagrams

roCT 12.2.056-81

CucTtema ctaHgapToB 6e3onacHocTv Tpyda.
OneKkTpoBO3bl 1 TEMNoBo3bl konen 1520 mm. TpeboBaHus
Ge3onacHocT

GOST 12.2.056-81

Occupational safety standards system. Electric and
diesel locomotives for 1520 mm gauge. Safety
requirements

rOCT 32565-2013

Crekno 6e3onacHoe ansa HasemHoro TpaHcnopTa. Obwwe
TEXHUYECKUE YCOBUSI

GOST 32565-2013

Safety glass for ground vehicles. General specifications

rOCT 32568-2013

CreknonakeTbl AN HA3EMHOro TpaHcnopTa.
TexHn4eckune ycnoBus

GOST 32568-2013

Glass units for vehicles grazing. Specifications

rOCT 27331-87

MNoxapHasa TexHuka. Knaccudukaumsa noxapos

GOST 27331-87

Fire fighting equipment. Fire classification

rocCT 12.1.004-91

CucteMa ctaHgapToB 6esonacHocTu Tpyada. MNoxapHas
©e3onacHocTb. Obwue TpeboBaHnst

GOST 12.1.004-91

Occupational safety standards system. Fire safety.
General requirements

rOCT 12.1.044-89

Cunctema ctangapToB 6e3onacHocTM Tpyaa.
MoXxapoB3pbIBOONACHOCTb BELLIECTB 1 MaTepmaros.
HomeHknaTypa nokasaTtenemn n MeTofbl Ux onpeaeneHus

GOST 12.1.044-89

Occupational safety standards system. Fire and
explosion hazard of substances and materials.
Nomenclature of indices and methods of their
determination

MPABUTA NOAAYN N OLLEHKW TEHAOEPHbBIX 3AABOK
M NPOBEAEHWNA MEPEFTOBOPOB
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TEXHUYECKAA CNELUNPUKALINA

PIU-06

"MocTaBka anekTponoesnos (M),
3anacHblix YacTel 1 obopynoBaHMSa, HE06Xo[aMMOTrC

ong nx TeXHNM4eCcKoro 06Cﬂy)KVIBaHI/IFI, 06yqume nepcoHana

M UCTOYHUK 3a€MHOro puHaHCUpoBaHms"

FOCT 21447 - 75 KoHTyp 3auenneHus aBTocuenku. Pasmepbl GOST 21447 - 75 (A;l::;r)natlc coupler engagement contour. Dimensions
[eTtanu nuTble CLEnHbIX 1 aBTOCLEMNHbIX YCTPONCTB . . . .
FOCT 22703-2012 Kene3HogopoXKHOro noauxkHoro coctasa. Ob6uwme GOST 22703-2012 ID.T Detaﬂg of cast coupling and aut.o coupllr?g devices of
railway rolling stock. General technical conditions
TEXHUYECKME YCITOBUS
YcTponcTBO aBTOCLENHOE NOABUXKHOIO COCcTaBa . . . .
FOCT 3475-81 enesHbIX AopOr korien 1520 (1524) MM. YcTaHoBOUHble | |GOST 3475-81 Automatic coupling device for rolling stock of 1520 (1524)
DasMepb mm track gauge railways. Installation dimensions
PykaBa coegnHuUTENbHbIE Xene3HOA0POXKHOro Sleeves connecting railway rolling stock. Technical
FOCT 2593-2014 NOABWXXHOIO COCTaBa. TexHUYEecKue yCcroBus GOST 2593-2014 conditions (GOST 2593-2014, IDT)
MPUMEHEHIE Ha XENIe3HbIX AOPOraX - YCroBus Railway applications - Environmental conditions for
EN 50125-1 OKpy>KatoLLen cpefpl ana obopynoBanus - Yactb 1: EN 50125-1 . y app ) . .
. equipment - Part 1: Rolling stock and on-board equipment
MNogswxHOM cocTaB U BopToBOE 0OOPYAOBaAHUE
IEC 60721-3-5 2-e nspganvne, mapt 1997 r. IEC 60721-3-5 2nd Edition, March 1997
[onHbIN JOKYMEHT Complete Document
EN 60721-3-5 Knaccudukaums ycrnoBuii okpyxatoLen cpeabl q?CTb 3: EN 60721-3-5 Class!f!cat!on of Environmental .Condltlons Part 3:
Knaccudukaums rpynn napaMmeTpoB OKpyKatoLen cpeapl Classification of Groups of Environmental Parameters
N nx TskecTn - Pasgen 5: HaszemMHble yCTaHOBKM and Their Severities - Section 5: Ground Vehicle
TPaHCMNOPTHbLIX CpeacTB# Installations#
TSI INS HS TexHudeckue cneumdukaumm no nHTeponepabensHOCTH, TSI INS HS Technical SpeC|f!cat|ons for Interoperability,
WH(ppacTpyKTypa, BbICOKast CKOPOCTb Infrastructure, High Speed
TexHudeckue cneumdukaumm ans . S - .
TSI SRT MHTEPONEPaBENbHOCTY, BE3ONaCHOCTb B TSI SRT Te<.:hn|cal Specifications for Interoperability, Safety in
Railway Tunnels
XKENEe3HOOOPOXHbIX TYHHENsAX
TSI INS HS TexHudeckue cneumdukaumm no nHTeponepabensHOCTH, TSI INS HS Technical SpeC|f!cat|ons for Interoperability,
WH(ppacTpyKTypa, BbICOKast CKOPOCTb, Infrastructure, High Speed,
Texuueckne cnedudukauuy no 3KCI‘IJ‘IyaTaLI,VIOHHOI1 Technical Specifications for Interoperability, Persons with
TSI PRM COBMECTMMOCTHU, MHBanuabl 1 nnua ¢ orpaHnyeHHom TSI PRM N ) -
disabilities and persons with reduced mobility
NOABWXHOCTbLHO
TMCang(I:IT_IiHI/Tli::XyzBip)gf:meof(:;?ﬁlﬂzps;mbIX Testing and approval of railway vehicles from the point of
UIC 518 P P pen P UIC 518 view of their dynamic behaviour - Safety - track Fatigue -
OMHaMumyeckoro noBeaeHus - besonacHocTb - YctanocTb . .
Ride Quality
nyTn - KayecTtso e3gbl
NPABUTA MOAAYUN N OUEHKW TEHAEPHbIX 3AABOK
M MNPOBEAEHNA MEPEFOBOPOB
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"MocTaBka anekTponoesnos (M),
3anacHblix YacTel 1 obopynoBaHMSa, HE06Xo[aMMOTrC
ONS UX TexHn4yeckoro obcnyxueaHus, obyyeHre nepcoHana

TEXHUYECKAA CNELUNPUKALINA PIU-06

M UCTOYHUK 3a€MHOro puHaHCUpoBaHms"

lMpumeHeHre Ha xenesHblx Joporax - VicnbiTaHus u . L . . .
MOLEAMDOBAHME 1S NDUHSITUS XOLOBbIX XADAKTEDMCTHK Railway applications - Testing and Simulation for the
EN 14363 ASTVIP AnA NP A P P EN 14363 acceptance of running characteristics of railway vehicles -
)Kene3HoOOPOXHbIX TPAHCMOPTHLIX cpeacTB - [NoBeaeHve . . X
Running Behaviour and stationary tests
npv OBWXEHUM U CTaUMOHApPHbIE UCMbITaHUSA
MprumeHeHne Ha xenesHbix goporax. MNMyTb. KayecTBo Railway applications. Track. Track geometry quality.
EN 13848-5 reoMeTpun NyT1. YpOBHU KayecTBa reoMeTpum. EN 13848-5 Geometric quality levels. Plain line, switches and
[MyTenpoBoa, CTPenoYHble NepeBodbl U nepeesabl crossings
n - . _— .
pMMeHeHM? Ha XEneabix A0pOrax - SHeprochatieHne Railway Applications - Power supply and rolling stock -
1 NOABWXXHOWM COCTaB - TEeXHUYECKNEe KpUtepum ; . o
. Technical criteria for the coordination between power
EN 50388 KoOopaMHaUMM MeXay 3HeprocHabxeHnem (noacTaHUmnen) EN 50388 . . :
supply (substation) and rolling stock to achieve
1 NOABWXXHBIM COCTaBOM [J151 JOCTWDKEHNS . o
interoperability
COBMECTMMOCTH.
MprymeHeHne Ha xenesHbix goporax. KomdopT noesaku Railway applications. Ride comfort for passengers.
EN 12299 EN 12299 .
0119 naccaxupos. VIamepeHne 1 oueHka Measurement and evaluation
Mepbl no obecneyeHnto TEXHNYECKOM COBMECTUMOCTH Measures to ensure the technical compatibility of High-
UIC 660 UIC 660 :
BbICOKOCKOPOCTHbIX NOE30B Speed trains
AkycTUKa - MpMMeHeHne Ha xene3HblX Joporax - . . _—
A tics — Rail lications — M rement of
ISO 3095 M3mepeHue wyma, n3gaBaemMoro penbCcoBbIMU ISO 3095 cpus 'CS. alwgy applica '0. S easurement o
noise emitted by rail bound vehicles
TPaHCMOPTHBLIMWU CPEACTBAMM
>KenesHogopoxHoe ob6opyaoBaHue - O6opyaoBaHve Railway applications - Rolling stock equipment - Shock
IEC 61373 IEC 61373 W
NOABWXHOTrO COoCTaga - VicnbiTaHusa Ha yaap 1 Bubpaumio and vibration tests
UIC 566 Harpy3ku Ha Ky3oBa BaroHOB U UX KOMMNOHEHTHI UIC 566 Loadings of coach bodies and their components
MprMeHeHne Ha xenesHbix goporax. Cunosbie u . _— . .
KOHTDOMLHBIS KEBENM KENESHOPOPOAHOrO NOABIKHO Railway applications. Railway rolling stock power and
EN 50264 EN 50264 control cables having special fire performance. General
COCTaBa, MMerLLMe cneuunanbHble NoXapHble .
requirements
xapaktepucTukn. Obwmne TpeboBaHms
MpumeneHme Ha xernesHbix Aoporax - Kabenm Railway applications - Railway rolling stock cables havin
EN 50305 »Kene3HoOopPOXHOIo NOABWKHOIO cocTaBa ¢ 0CobbIMMU EN 50305 . y ) P y 9 9
. special fire performance - Test methods
NoXXapHbIMW XapakTepucTnkamu - Metogbl UCMbITAHWN
gzzgf:feHMM:eHaa:KenHe::b:;ﬁs:g;azaéem Railway applications - Railway rolling stock high
EN 50382 paryp EN 50382 temperature power cables having special fire
)Kene3HoO4O0POXXHOro NOABUXKHOIO CocTaBa C 0COBbIMU
performance
NOXXapHbIMW XapakTepUCTMKaMM
NPABUTA MOAAYUN N OUEHKW TEHAEPHbIX 3AABOK
M MNPOBEAEHNA MEPEFOBOPOB
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TEXHUYECKAA CNEUNPUKALUA PIU-06 "lMocTaBka anekTponoesgos (M),
3anacHbIX YyacTel 1 obopynoBaHusa, HeobxoOgMMorc
anga nx TexHn4eckoro 06Cﬂy)KVIBaHI/IFI, 06yqume nepcoHana
M UCTOYHUK 3a€MHOro puHaHCUpoBaHms"
lMpumeHeHre Ha xenesHbix goporax. TpeboBaHus no . — . .
EN 15227 YCTONYMBOCTU K CTOSIKHOBEHUAM 11 PENbCOBbIX EN 15227 rRa?lll\\/N:h};CT::"(:atlons' Crashworthiness requirements for
TPaAHCMOPTHbIX CPEACTB
uIC 523 TexHu4eckme ycnosus, Npyu KOTOPbIX aBTOMaTU4EeCKne uIC 523 Technical Conditions with Which Automatic Couplers of
cLenku xenesHbix gopor-yneHos MCX n OXXKO M the UIC & Osjd Member Railways M
BaroHbl - TeXHUYECKMe yCrnoBus, pernameHTupyoLLme . I . .
OVUHHBIE VCT OI7ICTBay “ BaF,OFl)-IOB 060 FgBaI:leIX Wagons - technical specifications governing spring
UIC 524 as¥ocuenkah;lw EpMHaD,I‘IS)J;aLU,VIX )Keﬂ’e3HbI[|?/Iy20p0FaM . UIC 524 devices for wagons fitted with automatic couplers
uneram MG n OCHKL belonging to the UIC and OSJD member railways
MpuMeHeHne Ha xenesHblx goporax - KOHCTpYKTUBHbIE . _— . .
EN 12663 TpeboBaHMSA K Ky30BaM Xene3HOOOPOXKHbIX EN 12663 Ra"?”ay appllcatlons Structural requirements of railway
vehicle bodies
TPaHCMOPTHbLIX CpeacTB
O6opynoBaHue, NpegyCMOTPEHHOE B BaroHax B Fittings provided in coaches in the interests of hygiene
UIC 563 UIC 563 )
WHTepecax rMrmeHbl 1 YUCTOTbI and cleanliness
PacnonoxeHue kabuH MawvH1CTa B NIOKOMOTUBAX, Layout of Driver's cabs in Locomotives, Railcars, Multiple
UIC 651 UIC 651 . o .
BaroHax, MHOroLeneBbIX Noe3dax U aBTonoesnax Unit trains and Driving trailers
M .B . I ' .
EN 15152 PYMEHEHWE Ha XENIE3HbIX loporax. BeTpoBele cTekna EN 15152 Railway applications. Windscreens for trains
sl noesnos
®PunbTpbl TBEPALIX YaCTUL, AN O0LWen BEHTURALMN - Particulate air filters for general ventilation - Determination
EN 779 EN 779 e
onpegeneHne 3dekTnBHOCTU hmnbTpaumm of the filtration performance
n - . _— . e -
EN 14813 PMEHEHWE Ha XENEe3HbIX Aoporax EN 14813 Railway applications - Air conditioning for driving cabs
KoHavumoHrpoBaHWe Bo3agyxa B KabuHax MalMHUCTOB
MpUHLMMBI M3rOTOBIIEHUSI U MPUMEHEHMWS NEPEHOCHbIX Principles for the manufacture and use of portable units
UIC 792 YCTPOWNCTB Ans 3a3eMeHNA BO34YLHbIX FMHWUIA UIC 792 for earthing overhead electric-traction power lines
anekTponepenaym 4Yepes pesbChbl through the rail
EN15153 MprmeHeHne Ha xene3HblX uop?rax. BHelwHne Bugnmbie EN15153 Rallyvay applications. External visible and audible warning
1 3BYKOBbIE CUrHamnbHbIE YCTPONCTBA devices
I;I(?:T“;eBH_eHgi:; )';e;::ﬁ};l(’;x gl(()Tpeor:z)(T-VllljmoﬁBMM(?lfli?raHVIF| ) Railway applications - Rolling stock - Pantographs:
EN 50206-1 P - ap P EN 50206-1 Characteristics and tests - Part 1: Pantographs for main
YacTb 1: MNaHTorpadbl Ang MarncTpanbHbIX ) .
line vehicles
TPaAHCMOPTHbIX CPEACTB
YcnoBus, kKOTopble JOMMKHbI cobrnogatbesa ans i . :
UIC 608 naHTorpad)oB TAroBbIX €AMHUL, UCMOMb3YEMbIX B UIC 608 Conc.jltlons.to be co.mg.)lled Wlt.h for the pantographs of
tractive units used in international services
MeXayHapoaHbIX NepeBo3Kax
NPABUTANOOAYN M OUEHKU TEHAEPHbBIX 3AABOK
M MNPOBEAEHNA MEPEFOBOPOB
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TEXHUYECKAA CNEUNPUKALUA PIU-06 "lMocTaBka anekTponoesgos (M),
3anacHbIX YyacTel 1 obopynoBaHusa, HeobxoOgMMorc
anga nx TexHn4eckoro 06Cﬂy)KVIBaHI/IFI, o6yqume nepcoHana
M UCTOYHUK 3a€MHOro puHaHCUpoBaHms"
OOMeH AaHHbIMUM AN CYUTBLIBAHUS NOKa3aHUN . )
EN 61107 CYETYUKOB, TapuUoB N KOHTPONS Harpy3ku - MNMpsamon EN 61107 Dgta exchange for meter reading, tariff and load control -
N Direct local data exchange
MECTHbI OOMEH AaHHLIMU
MpUMEHeHME Ha XeresHbix Aoporax - TArosbie Railway applications - Traction transformers and
EN 1 EN 1 : .
60310 TpaHcdopMaTopbl 1 MHOYKTOPbI Ha BOPTY NOABWMKHOMO 60310 inductors on board roling Stock
cocTaBa
MprMeHeHne Ha xenesHbix goporax - Cunosble . _— .
DEOBDA3OBATEN. VCTAHABANBAEMbIE Ha 60T Railway applications - Power converters installed on
IEC 61287-1 peobp Y Ty IEC 61287-1 board rolling stock - Part 1: Characteristics and test
NOABWXKHOrO cocTaBa: XapakTepUCTUKN N MeTObI
o methods
UCMbITaHU
MprumeHeHne Ha xenesHblx goporax. KonecHsle napbl 1 Railway application. Wheelsets and bogies. Wheels.
EN 13262 EN 13262 )
Tenexkn. Koneca. TpeboBaHus kK Npoay KLmK Product requirements
lMpuMeHeHne Ha xenesHbix goporax. AspoanHamuika. . — . .
EN 14067-4 TpeboBaHus 1 NpoLenypbl UCNbITAHWIA a3poavHAMUKK Ha EN 14067-4 Railway appiications. Aerodyna_mlcs. Requirements and
test procedures for aerodynamics on open track
OTKPbITOM NYTW.

EN 50163 MprmeHeHne Ha xenes3Hbix goporax - HanpspkeHne EN 50163 Railway applications - Supply voltages of traction
NMUTAHNS TATOBbIX CUCTEM systems
lMpuMeHeHne Ha xenesHbIX goporax -

OnekTpoobopynoBaHue A NOABMKHOIO COCTaBa - Railway applications - Electric equipment for rolling stock -

IEC 60077-1 IEC 60077-1 . "

YacTb 1: ObLwme ycnoBms akcnnyaTaumm n obuime Part 1: General service conditions and general rules
npaswuna
lMpuMeHeHne Ha xenesHbIX goporax -

IEC 60077-2 OnekTpoobopynoBaHue A NOABWKHOIO COCTaBa - IEC 60077-2 Railway appllcatlon§ - Electric equipment for rolling stock -
YacTb 2: OnekTpoTexHU4Yeckme KOMMNoHeHTbl - O6Lme Part 2: Electrotechnical components - General rules
npaswuna
UacTs 4° DHEKTDOTEXHUYECKIE KOMIOHEHTB! - Mbasuna Railway applications - Electric equipment for rolling stock -

IEC 60077-4 ) P . P IEC 60077-4 Part 4: Electrotechnical components - Rules for AC
Ona aBTOMaTUYEeCKNX BbIKMoYaTenen nepemMeHHoro Toka o

circuit-breakers

EN 60085 OMEKTPUHECKAs M3ONALMS - TEPMUECKast OLeHKa 1 EN 60085 Electrical insulation - Thermal evaluation and designation
0603HayeHne
lMprMeHeHne Ha XenesHbIX Joporax -

OnekTpoobopyaoBaHue AN NOABMKHOIO cocTasa - Railway applications - Electric equipment for rolling stock -

EN 60322 N EN 60322 . .

MpaBuna onga cMnoBbIX PE3UCTOPOB OTKPLITON Rules for power resistors of open construction
KOHCTPYKUUK

NPABUTA MOAAYUN N OUEHKW TEHAEPHbIX 3AABOK

M MNPOBEAEHNA MEPEFOBOPOB
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TEXHUYECKAA CNEUNPUKALUA PIU-06 "lMocTaBka anekTponoesgos (M),
3anacHbIX YyacTel 1 obopynoBaHusa, HeobxoOgMMorc

ong nx TeXHNM4eCcKoro 06Cﬂy)KVIBaHI/IFI, 06yqume nepcoHana

M UCTOYHUK 3a€MHOro puHaHCUpoBaHms"

YacTtb 2: [lBuratenum nepemMeHHOro Toka C 3J1eKTPOHHbIM

Electric traction - Rotating electrical machines for rail and

EN 60349-2 EN 60349-2 road vehicles - Part 2: Electronic converter-fed
npeobpasoBartenem. :
alternating current motors
EN 60529 CrteneHn 3awmThbl, 06ecneymsaemble koprnycamu (kog IP) EN 60529 Degrees of protection provided by enclosures (IP Code)

EN 14535-1, -2 and -3

MpuMeHeHne Ha xenesHblX goporax - TOPMO3HbIE AUCKM
ONS XXene3HoO0POXHOIo NOABWMXXHOIO cocTasa - YacTb 1:
TopmO3HbIe ONCKK, 3aNpeCcCOBaHHbIE UMK
HanpeccoBaHHbIE HAa OCb UM NPUBOLHOW Bar, pa3mepbl
n TpeboBaHua K kadecTBy; [puMeHeHMe Ha enesHblX
goporax - TOpMO3Hble OUCKM OIS KeNe3HO40POXHOro
NOABWXHOMO cocTaea - YacTb 2: TOPMO3HbIE OAUCKN,
yCTaHaBIMBaeMble Ha KONeco, pa3mepbl U TpeboBaHMs K
kayecTBy; [NpumMeHeHVe Ha xenesHbix Joporax -
TOpPMO3HbIE ANCKMN ANS XENe3HOA0POXKHOIO NOABWXHOIO
cocTaBa - YacTb 3: TOpMO3HbIE ANCKM, XapaKTEPUCTUKN
AMCKa ¥ napbl TPeHUs1, Knaccudukaums.

EN 14535-1, -2 and -3

Railway applications - Brake discs for railway rolling
stock - Part 1: Brake discs pressed or shrunk onto the
axle or drive shaft, dimensions and quality requirements;
Railway applications - Brake discs for railway rolling
stock - Part 2: Brake discs mounted onto the wheel,
dimensions and quality requirements; Railways
applications - Brake discs for railway rolling stock - Part
3: Brake discs, performance of the disc and the friction
couple, classification

CxaTbinn Bo3ayx - YacTb 1: 3arpasHsiowme BellecTsa u

Compressed air — Part 1: Contaminants and purity

ISO 8573-1 ISO 8573-1
Krnaccbl YUCTOThI classes
EN 10216 Tpy6bl cTanbHble 6ECLLIOBHbIE AJ1s1 HAMOPHBIX Lenewn - EN 10216 Segmless ste.e.l tubes for pressure purposes - Technical
TexHn4eckne ycrnoBusi NOCTaBKU delivery conditions
UIC 540 Topmo3sa - [THeBMaTuyeckne TopMo3sa Aans rpy3oBbiX U UIC 540 Brgkes - Air brakes for freight trains and passenger
Naccaxupckmx Noe3nos trains
lMprMeHeHne Ha xenesHbIX goporax - TOpMOoXeHue - . _— : L
EN 15355 PacnpepenutenbHble KnanaHbl U pacnpegenutensHo- EN 15355 Rallway aplpllcatilons Bl’rakmg Distributor valves and
. distributor-isolating devices
N30M1pyHoLLME YyCTPOMCTBa
Topmosa - TeXquevcme TPeboBaHNA K,KOHCprKU'MM Brakes - Specifications for the construction of various
UIC 541-05 pasnuyHbIX AeTanen TOPpMO30B - YCTPONCTBO 3alnThbl OT UIC 541-05 . . .
brake parts - wheel slide protection device (WSP)
npockanb3biBaHus koneca (WSP)
EN 15595 HKernesHonopoxHas TexHuka - TOpMOXKeHue - 3aLmMTa oT | |y 45505 Raiway applications - Braking - Wheel slide protection
cocKarnb3blBaH/s KOnec
EN 15611 KONOSHOROPONGHBR TEXHUK - TOPMOXGHAS - POSHHLIS | | EN 15611 Railway applications - Braking - Relay valves
UIC 544-1 ['pabnu - XapakTepucTukm TopMO30B UIC 544-1 Rakes - Brake Performance
NPABUTA MOAAYUN N OUEHKW TEHAEPHbIX 3AABOK
M MNPOBEAEHNA MEPEFOBOPOB
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TEXHUYECKAA CNELUNPUKALINA

PIU-06

"MocTaBka anekTponoesnos (M),
3anacHblix YacTel 1 obopynoBaHMSa, HE06Xo[aMMOTrC

ong nx TeXHNM4eCcKoro 06Cﬂy)KVIBaHI/IFI, 06yqume nepcoHana

M UCTOYHUK 3a€MHOro puHaHCUpoBaHms"

WHTepdencel mawmnHmcta gna EMU/DMU, nokomoTrBoB
1N MOTOPBAroHHOrO NOABWKHOIO CocTaBsa -

Driver Machines Interfaces for EMU/DMU, locomotives
and Driving coaches - Functional and System

06LLECTBEHHOIO TpaHcnopTa

UIC 612 ®yHKUMOHambHbIE U CUCTEMHbIE TPeBoBaHUS, UIC 612 . . . . . .
. requirements associated with harmonized driver machine
CBS13aHHbIE C rapMOHU3MPOBaHHLIM MHTEPENCOM .
interface
MallnHMCTa
EN 15734-1 TopMO3HbIe CUCTEMbI BbICOKOCKOPOCTHLIX NOE340B - EN 15734-1 Ra.llway appllcatlons.- Braking systems. pf high-speed
YacTb 1: TpeboBaHus 1 onpeaeneHus trains - Part 1: Requirements and definitions
EN 15734-2 TopMO3HbIe CUCTEMBI BblCOKPCKOpOCTHbIX noesaos - EN 15734-2 Ra.llway applications - Braking systems of high-speed
YacTtb 2: MeTtoabl ncnbiTaHumn trains - Part 2: Test methods
EN 14752 MprmeHeHne Ha xenesHbix goporax - CucteMbl BXO4a B EN 14752 Ra!lway applications - Bodyside entrance systems for
KY30B NOABWMXHOIO CocTaBa rolling stock
lMpuMeHeHne Ha xernesHbIX goporax -
KoHanumoHnpoBaHue Bo3ayxa ans marmctpansHoro Railway applications - Air conditioning for main line rolling
EN 13129 EN 13129
NoABWXHOrO cocTaga - [NapameTpbl KomdopTa U stock - Comfort parameters and type tests
TMMNOBbIE UCMbITAHUS
MpumeneHme Ha xernesHbix Aoporax - Railway applications - Air conditioning for main line rollin
EN 13129-1 KoHavumMoHnpoBaHue Bo3ayxa st MarmcTparnbHOro EN 13129-1 y app i 9 9
stock - Part 1: Comfort parameters
NoaBWXHOro cocTaea - YacTb 1: MNapameTpbl komdopTa
lMpuMeHeHne Ha xenesHblx goporax - JnekTpudeckoe . _— o . .
EN 13272 OCBELLEHIE NOIBIDKHOMO COCTABA B CHCTEMAX EN 13272 Railway applications - Electrical lighting for rolling stock in

public transport systems

EN 45545 Part 1,3,4,5,6 |

lMprMeHeHne Ha xenesHbix goporax - lNpoTnsonoxapHas
3aLMTa Ha XenesHoAoPOXXHOM TpaHcnopTe - YacTb 1:
O6wwe nonoxenust; - YACTb 3: YacTb 4: TpebosaHus
noxapHou 6e3onacHOCTM Ans NOABUXHOIO COCTaBa; -
YacTb 5: TpeboBaHusa noxxapHow 6e3onacHoOCTH st
anekTpoobopyaoBaHus, B TOM YncIe Ans Tponnenbycos,
aBTODBYCOB C NyTEBbIM YNpaBNeHWEM N MarHUTHOM
nesutauuent; - Yactb 6: CUCTEMbI NOXAPHOTO KOHTPONS 1
ynpasneHus; - Yactb 7: TpeboBaHusi noxxapHoM
6e30nacHOCTM K yCTaHOBKaM AJ151 FOPHOYMNX XKMOKOCTEN 1
rOpHYUX rasos.

EN 45545 Part 1,3,4,5

Railway applications - Fire protection on railway vehicles -
Part 1: General; - PART 3: FIRE RESISTANCE
REQUIREMENTS FOR FIRE BARRIERS; - Part 4: Fire
safety requirements for rolling stock; - Part 5: Fire safety
requirements for electrical equipment including that of
trolley buses, track guided buses and magnetic levitation
vehicles; - Part 6: Fire control and management systems;
- Part 7: Fire safety requirements for flammable liquid and
flammable gas installations
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MprMeHeHne Ha xenesHbix goporax - Cuctemsl

Railway applications - Gangway systems between

cpencTB

EN 16286-1 nfapexop,os Mexay TPaHCMOPTHLIMKU cpeacTBamm - Yactb EN 16286-1 vehicles - Part 1: Main applications
1: OCHOBHbIe 061acT NPUMEHEHMS
MpumeHeHne Ha xene3Hbix goporax - TpeboBaHus K . _— . .
EN 15227 MPOYHOCTU Ky30BOB »KEMNEe3HOOOPOXHbIX TPAHCMNOPTHBLIX EN 15227 Railway applications - Crashworthiness requirements for

railway vehicle bodies

EN 573-3 and EN 13981,

ANOMUHUA 1 anNtOMUHKEBBIE CNnaBbl - XUMUYECKnin
cocTaB 1 oopma gedhopmumpyemblx nagenui - Hacto 3:
XuMu4eckum coctas 1 hopma msgenuii; ArmloMnHUN U
anoMmnHneBble cnnaebl - 3genns ans
KOHCTPYKLUMOHHOTO KeNe3HOLOPOXHOIro NPUMEHEHNS;
TexHu4eckme ycnoBmsa KOHTPONsS 1 NocTaBku - HacTb 1:
OKCTPYAMPOBaHHbIE U3aenus.

EN 573-3 and EN 139

Aluminium and aluminium alloys - Chemical composition
and form of wrought products - Part 3: Chemical
composition and form of products; Aluminium and
aluminium alloys - Products for structural railway
applications; Technical conditions for inspection and
delivery - Part 1: Extruded products

anMeHeHI/Ie Ha Xenes3HbIX aoporax. CBapKa
Xene3HOAOPOXHbIX TPaHCNOPTHbIX CpeacTB U

Railway applications. Welding of railway vehicles and

EN 15085 EN 15085 components. Quality requirements and certification of
KOMMOHEHTOB. TpeboBaHus k Ka4ecTBYy U cepTudmnkaums .
welding manufacturer
NPOV3BOAUTENS CBAPOYHbIX paboT
AnNOMUHUIA 1 anNtOMUHKEBBIE CMIaBbl - Aluminium and aluminium alloys - Extruded rod/bar, tube
EN 755 EN 755 .
SAKCTPYAMPOBaHHbIE NpYyTKW/6anku, TpyObl 1 npodunm and profiles
EN 12299 MprmeHeHne Ha xenes3Hblx goporax. KomdopT e3gbl ans EN 12299 Railway applications. Rlde.comfort for passengers.
naccaxupos. lamepeHune n oueHka Measurement and evaluation
>KenesHogopoxHasa TexHuka - KonecHole napbl . _— .
EN 13749 Tenexxkun - Metop onpegeneHns KOHCTPYKTUBHBIX EN 13749 Rallway applications Wheels.ets and bogles. Method of
o specifying the structural requirements of bogie frames
TpeOOoBaHWIN K paMmam TENeXeK
MprmeHeHne Ha xernesHbix goporax - KonecHsle napbl 1 Railway applications - Wheelsets and bogies - Non
EN 13103 EN 13103 .
Tenexku - HenpueoaHele ocu - MeToa NpoekTMpoBaHus powered axles - Design method
MprmeHeHne Ha xenes3Hbix goporax - KonecHole napbl 1 Railway applications - Wheelsets and bogies - Powered
EN 13104 EN 13104 :
Tenexkn - Ocu ¢ npmBoaom - MeToq NpoeKTUpoBaHUs axles - Design method
EN 13715 YKenesHoaopoxxHasa TeXHUKa - KonecHble napbl u EN 13715 Railway apphcatlons - Wheelsets and bogies - Wheels -
Tenexkn - Koneca - lNpodunb npotekropa Tread profile
MprmeHeHne Ha xenesHbix goporax. KonecHole napbl 1 Railway applications. Wheelsets and bogies. Wheelsets.
EN 13260 EN 13260 .
Tenexkun. KonecHole napbl. TpeboBaHWs K npogy Kuum Product requirements
MprymeHeHne Ha xenesHbix goporax. KonecHole napbl 1 Railway applications. Wheelsets and bogies. Axles.
EN 13261 EN 13261 .
Tenexkun. Ocu. TpeboBaHMs K NPOAyKLMK Product requirements
NPABUTANOOAYN M OUEHKU TEHAEPHbBIX 3AABOK
M MNPOBEAEHNA MEPEFOBOPOB
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lMpumeHeHre Ha xenesHbix goporax - TpeboBaHus K . L . .
SKCHNVATALAM KOMECHBIX NaD B MDOLIECCE SKCNAVATALMNMN Railway applications - In-service wheelset operation
EN 15313 yarau P & npou yarau EN 15313 requirements - In-service and off-vehicle wheelset
- TexHn4eckoe obCnyXMBaHME KOMECHbIX Map B )
maintenance
npouecce aKkcnnyaTaumMm n BHe TPaHCNOPTHOrO CpeacTBa
Mpumenenue Ha xenesHbix Aoporax - Tpebosanus k Railway applications - Requirements for runnin
EN 50553 paboToCnocoBHOCTU B Cryyae noxapa Ha 6opTy EN 50553 Y pp i . . 9
capability in case of fire on board of rolling stock
NOABWXHOIO cocTaBa
MpumeneHme Ha xernesHbix Aoporax - Kabenm Railway applications - Railway rolling stock cables havin
EN 50306 »Kene3HoOopPOXHOIo NOABWKHOIO cocTaBa ¢ 0CobbIMMU EN 50306 . y ) P Y 9 9
special fire performance
NOXXapHbIMW XapakTePUCTKaMM
MpumMeHeHMe Ha XernesHbix Aoporax - CUrnosble u Railway applications - Railway rolling stock power and
EN 50264 KOHTPOSbHbIE Kabenn xxene3Hog0POXKHOIO NOABWXXHOIO EN 50264 y app . vay 9 P
control cables having special fire performance
cocTaBa ¢ 0cobbIMM NOXaPHLIMU XapakTePUCTUKAMM
IEC 61375 3neKTp0|:|Hoe XernesHogopoxHoe obopyaoBaHue - CeTb IEC 61375 Electronic railway equipment - Train communication
noeagHon cesaau (TCN) network (TCN)
MprMeHeHne Ha xenesHbix goporax - Cuctembl CBA3N, . I _— . .
CUTHANM3ALIAN 1 0BPABOTKN AaHHbIX - IPOrpaMMHOe Railway applications - Communication, signalling and
EN 50128 EN 50128 processing systems - Software for railway control and
obecneyveHune ansg CMCTEM YNpaBreHnsi U 3aLluThbl .
protection systems
KenesHblx gopor
MprMeHeHne Ha xenesHbix goporax - Cuctembl CBA3N, . _— _— . .
CUIHANM3ALIAN 1 0BPABOTKN JaHHBIX - YacTs 1: CBA3b Railway applications - Communication, signalling and
EN 50159-1 ) ’ EN 50159-1 processing systems - Part 1: Safety-related
CBsI3aHHas ¢ 6€30MacHOCTbLIO, B 3aKpbITbIX CUCTEMAXxX e .
communication in closed transmission systems
nepegayum AaHHbIX
lMprMeHeHne Ha XenesHbIX Joporax - . _— . i
EN 50121 OnekTpoMarHMTHas COBMecTUMOCTb - YacTb 3-2: EN 50121 Railway appllF:atlons - Electromagnetic compatibility -
. Part 3-2: Rolling stock - Apparatus
NoaBwmkHOM cocTae - Annapatypa
EN 50124 ;'3"0"1'1";3””3”"'6 Ha Xenearbix foporax - KoopavHaLus EN 50124 Railway applications - Insulation coordination
IEC (600)68-2-6 YacTb 2-6: UcnbiTaHus - UcnbiTanne Fc: Bubpauus IEC (600)68-2-6 E.nV|rc.)nmethaI te§t|ng - Part 2-6: Tests - Test Fc:
(cuHycomnaanbHas) Vibration (sinusoidal)
McnbiTaHnsA Ha BO3OENCTBME OKpYKatoLen cpempl - . . )
IEC (600)68-2-27 YacTb 2-27: Ucnbitanus - Vicnbitanme Ea u IEC (600)68-2-27  |-"Vironmental testing - Part 2-27: Tests - Test Ea and
) guidance: Shock
pyKoBOACTBO: Yaap
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MNpumenerme Ha xenesHbix Aoporax - Cucrema Railway applications - Designation system for railway
EN 15380-2 0603Ha4YeHUIN ans Kene3Ho40POXHbIX TPAHCMNOPTHBIX EN 15380-2

cpeacTs - YacTb 2: ['pynnbl npoayKumm

vehicles - Part 2: Product groups

ISO 9001:2008-11-30

Cuctembl MEHEKMEHTA KayecTBa - Tpe60BaHI/IF|

1SO 9001:2008-11-30

Quality management systems — Requirements

MprMeHeHne Ha xenesHbix goporax - Cneundukaums n

Railway Applications - The Specification and

obecneyveHune ans cucTem ynpasrieHuna 1 3alnTbl
XKene3HbIX gopor

EN 50126 OEMOHCTpaUMs HageXHOCTU, OOCTYNHOCTMH, EN 50126 Demonstration of Reliability, Availability, Maintainability
peMoHTONpUrogHocTn 1 6esonacHocTn (RAMS). and Safety (RAMS
MpumeHeHne Ha xene3Hbix goporax - Cnuctembl CBA3N, . _— _— : .
CUTHANM3ALIN 1 0BPABOTKN AAHHLIX - IPOTPAMMHOS Railway gppllcatlons - Communlcatlon., signalling and
EN 50128 EN 50128 processing systems - Software for railway control and

protection systems

ISO/IEC 12207

CucTeMHast 1 NnporpammHas uHxeHepus - Mpouecchbl
XXM3HEHHOrO LMKIIa NporpamMmMHoro obecneyeHmst

ISO/IEC 12207

Systems and software engineering — Software life cycle
processes

ISO/IEC 9126

MporpamMHas nHxeHepus - KayecTso npoayKLum

ISO/IEC 9126

Software engineering — Product quality

ISO/IEC 15910

MHdopmaupmoHHble TexHonorum - MNMpouecc
OOKYMEHTUPOBaHWSA Monb3oBaTens NporpaMmMHoOro
obecneyeHns

ISO/IEC 15910

Information technology — Software user documentation
process

Cuctembl 06paboTkn MHOpMaLMKM; AOKY MEeHTaUmns

Information processing systems; user documentation

cocTaB - ONeKTPOHHoe obopyaoBaHme

ISO 9127 nornb3oBaTens 1 conpoBoauTensLHas MHpopmauusa ans ISO 9127 . .
and cover information for consumer software packages
noTpebuTensCKknx NakeToB NporpammMHoro obecneyeHunsi
Quality management systems - Fundamentals and
EN ISO 9000 Cuctembl MeHemkMeHTa kadecTBa - OCHOBbI M CriOBapb EN ISO 9000 vocabulary
MprmeHeHne Ha xenes3Hbix goporax - CUCTeEMbI CBS3M, Railway applications - Communication, signalling and
EN 50129 curHanmsaumm n obpaboTku - DNEKTPOHHbIE CUCTEMBI EN 50129 processing systems - Safety related electronic systems
curHanuMsauum, cBsi3aHHble ¢ 0e30MacHOCTbIO for signalling
>KenesHogopoxHoe obopyaoBaHue - NoasumkHom cocTas - . . . .
EN 50153 3alMTHbIE NONOXEHUS, CBA3AHHBLIE C 3NTEKTPUYECKNMMU EN 50153 Ra"”.”a.y appllca.t ons R0||II’.lg stock - Protective
provisions relating to electrical hazards
0OnacHOCTAMM
EN 50155 MprmeHeHne Ha xenesHbix goporax - NoasmkHoOM EN 50155 Railway applications - Rolling stock - Electronic

equipment

IEC 60068-2-6:1995-03-I

YacTb 2-6: UcnbiTanus - VcnbiTanne Fc: Bubpauus

(cuMHycouaanbHas)

IEC 60068-2-6:1995-0

Environmental testing - Part 2-6: Tests - Test Fc:
Vibration (sinusoidal)
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MpumeneHme Ha xenesueix goporax - Cucrema Railway applications - Classification system for railwa
EN 15380-4 Knaccudukauum xenesHogopoXHOro TpaHcnopTa - YacTb EN 15380-4 . y app ) , y y
) vehicles - Part 4: Function groups
4: dyHKUMOHASBHbIE TPYNMbI
UIC 438-3 ?S::;::)MKMMOHH% MapKuposka AN TArosoro UIC 438-3 Identification marking for tractive stock
nf:::i:i:Vieslae);enoeg:;ﬁs::ggf: ;g;:;ﬁg::?:‘e Railway applications - Fixed installations - Electrical
EN 50122 [1] y N P i ’ EN 50122 [1] safety, earthing and the return circuit - Part 1: Protective
0bpaTHbIV KOHTYp - YacTb 1: 3awmTa oT nopaxeHus A X )
provisions against electric shock
3NEKTPUYECKUM TOKOM
MpumeHeHne Ha xene3HbiX Joporax -
EN 50121-3-1 3]‘IeKTpOM?FHVITHaF| COBMeCTMMOCTb - YacTb 3-1: EN 50121-3-1 Railway appllF:atlons - Electr.omagnetlc compatlplllty -
MNopBwkHOM cocTaB - [loe3n n KoMnnekTHoe Part 3-1: Rolling stock - Train and complete vehicle
TPaHCNOPTHOE CPEACTBO
gE:KMTeZeMH:i:f;:?le::;gcﬂa“pn%ffb__ YacTe 2- Railway applications - Electromagnetic compatibility -
EN 50121-2 P . . ' EN 50121-2 Part 2: Emission of the whole railway system to the
ManyyeHune Bcen enesHogopoXHON CUCTEMbI BO .
. outside world
BHELLUHWI MUP
lMpumeHeHne Ha xernesHblx Joporax - . L . I
EN 50121-3-2 OnekTpomarHMTHasi COBMeCcTUMOCTb - YacTb 3-2: EN 50121-3-2 Railway appllF:atlons Electromagnetic compatibility
_ Part 3-2: Rolling stock - Apparatus
MNogswxHOM cocTas - AnnapaTypa
MpuMeHeHne Ha xenesHblx goporax - CoBMeECTUMOCTb . _— - .
EN 50238-1 Mexay noasuMXHbIM COCTaBOM U cUCTeEMaMm EN 50238-1 Rallway appllcaFlons Compatibility between rolling stock
and train detection systems - Part 1: General
obHapyxeHus noe3nos - YacTtb 1: O6ime cBeaeHus
gE:KMTeZeMH:i:f;:?le::;gcﬂa“pn%ffb__ YacTe 2- Railway applications - Electromagnetic compatibility - Part
IEC 62236-2 P . . ' IEC 62236-2 2: Emission of the whole railway system to the outside
ManyyeHune Bcen enesHogopoXHON CUCTEMbI BO world
BHELLUHWIA MUP
lMpumeHeHne Ha xenesHblx Joporax -
IEC 62236-3-1 SneKTpOM?rHMTHaﬂ COBMECTMMOCTb - YacTb 3-1: IEC 62236-3-1 Railway gppllcatlons - Electromagnetlc compatlblllty - Part
MNopwkHOM cocTaB - [loe3n n komnnekTHoe 3-1: Rolling stock - Train and complete vehicle
TpaHCNOPTHOE CPeACTBO
NPABUTA MOAAYUN N OUEHKW TEHAEPHbIX 3AABOK
M MNPOBEAEHNA MEPEFOBOPOB
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MmnnaHTaThl Ang Xupyprum - AKTUBHbIE Implants for surgery - Active implantable medical
EN 45502-1 UMNNaHTUPyeMble MeaNLIMHCKNE yCTponcTea - YacTb 1: EN 45502-1 deV|c.es - Part 1:.Genera.l reqwrementg for safety,
O6wwe TpeboBaHmsa k 6e3oNacHOCTM, MapKUPOBKE U marking and for information to be provided by the
nHdopmMaumm, NPeaoCTaBIAEMON NPON3BOANTENEM manufacturer
MprMeHeHne Ha xenesHblx goporax - MeTtogpl pacyeta . I . .
EN 14531 OCTaHOBOYHbIX M 3aMenstoLLmMX pacCTOAHUA U EN 14531 Railway gpphc;ahons Methgds for.calclzulanon 9f stopping
and slowing distances and immobilization braking
UMMOBMIN3aLNOHHOTO TOPMOXKEHUS
:';’;;“"i‘:::jqﬁ e o ;a(;‘:fgeg”;;i‘;pa Railway applications - Current collection systems -
EN 50367 P N pun A A EN 50367 Technical criteria for the interaction between pantograph
naHTorpada u Bo3ayLLUHON NMHWM (ANst JOCTWKEHUS . i
and overhead line (to achieve free access)
cBoOoaHOro goctyna)
MpumeHeHne Ha xenesHbix goporax - Kabenu ons . _— . : .
EN 50306 XKenesHoOOPOXHOro NOABUXKHOIO CocTaBa, MMetoLLme EN 50306 Rallway .a pplications - Railway rolling stock cables having
special fire performance
crneumanbHble NPOTMBOMNOXAPHbIE XapakTEPUCTUKM
ISO 14040 YnpaBneHne okpyxatowien cpefov - OueHKa XM3HEHHOTO 1SO 14040 En_wrpnmental management — Life cycle assessment —
umkna - MNpuHUMNBLI 1 OCHOBHbIE NOSIOXEHNS Principles and framework
ISO 14044 YnpaBneHne okpyatoLen cpeaon - OueHKa XXU3HEHHOro ISO 14044 Enwrgnmental managgmgnt — Life cycle assessment —
uukna - TpeboBaHWsA U pekoMeHaaLuumn Requirements and guidelines
3KOJIOM’MYECKUH g;gsg O::HH::XM’ isgaroblﬂ(mkf;:;l;pelfej:gz Bblfiezcl)/;o;na On requirements relating to gaseous and particulate
CTAHOAPT (EU) eraTgneﬁ BHVT eHFI)f(;FO cro aHL|';|;| y a ;):;q ODOKHON REGULATION (EU) |pollutant emission limits and type-approval for internal
2016/1628: EBPO 5 | v BRYTP PariA AnA BREAOP 2016/1628: Stage V |combustion engines for non-road mobile machinery,
(Stage V) MOBUMBHOWM TEXHWKWN, BHOCSLLMIA U3MEHEHUS B amending Regulations (EU)
PernamenT (EC)
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