BASIC TECHNICAL AND PERFORMANCE REQUIREMENTS / 06005000 39603260 5 9gLtvnergdols dmobmgbgdo

GENERAL REQUIREMENTS / b

5000 dmabmgbgdo

Standards and norms /
LBobIMEGHIOO S brMIgdo

The design of the metro trainset shall mainly be developed and be compliant mainly with International EN, IEC, UIC norms
and standards. The infrastructure of operation as track, power supply etc. is currently according to GOST and Snip norm
rules, but all new line sections and constructions will be implemented according to EN standards. Other norms and
standards will be accepted as far they are at least equivalent or better.

d9BH®ML ToEHoMgdwol 0Bs0bo oMM Mbs 0gml 89995390100 s TggledsdqdmEgl LogMmsdmMHOLm
EN, IEC, UIC o6 GOST U@sbom@gdl. gdudwmmgo@ogool  obg®mob@®mnmddm®s, MHmamME  @osbosyo,
999 GHOMIMTM53905 s .0. 59558500 9GOl GOST s Snip Fgbgdol dobggzom, Joa®sd yzgus sbogro bsbob
065339300 ©s 3MBLEHOMJ30900 gbbMM309w©gds EN bEoboo®@Hgdols dobggom. Lbgs bm®dgdo o
U3oboMGH00 dolowgdos 00 898mbgg3sd0, M) 046905 9J3035¢gbE0 s 3gmglo.

Type approval, safety
acceptance, homologation /
G030L s MBogMMbMgdOL
QOILEGMMYOS,
F9L5d5doLMBS

There is not any specific National regulation for type approval, safety acceptance or homologation of metro rolling stock
in Georgia. Therefore, approvals and safety acceptance will take place on TTC’s own authority. The Contracting Authority
will be supported by an independent expert consultant, who shall examine and evaluate the technical concepts, proposal,
design and acceptance process in order to authorize the new rolling stock to run in revenue service

LodoM39emdo 96 sMLYIMBL Mo0dg 3MbIMgEHWwo 9gHm3zbmwo MgymwsEos I9BHOHM3MEoEgbol dmd®msgo
3905096md0l  BHo3ob  ©sdBH30Egool, MLsBOMHMYdIOL Fowgdol b 3mImermasool  dgbobgd. sdo@mad,
593303905 5 MLsBONHMGIOL Jorgds BmbEgds TTC-0b YBWGdSTMBOEWGd0m. 3MbEHMOJGHMOL FbsOL oM FgML
5930009090  gdudgB@o  3mbLMEEBG0, MMmdgwog dgobfagwol s Tgoxgsligdh 3H9dbogm® 369090,
0655 gdsl, ©OBs0bL s Fogdol 3GmEgLlL, Goms oo FmdGms30 893sAgbemdol Mgwgds doliggl
3900504356mL 3 BogcMmgd0.

BASIC SIZE PARAMETERS OF METRO CARS AND OUTER DIMENSIONS/ g6l 353069006 do60ms@o 3565993500 @ 3369 bmdgdo

Models of metro trainsets,
configuration/

9GO ML ToEoMmgderols
99900, 30653086305

Two (2) models of metro trainsets shall be proposed:

Trainset composed by 5 cars
— Trainset composed by 4 cars
The metro trainset shall be equipped with open inter-car passenger gangways with bellows.

Both configurations of trainsets (4 or 5 cars) shall provide as far as possible similar solutions in terms of car design, car
models, appearance, driving, etc.

3990m3035B900 Mbs 0gmb dg@®mb o@sMgderol mMo (2) dmogro:
- 35@56M9d90 89905 5 353MmboLiash

- 35¢56M9090 9903900 4 353Mmboliash
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9GO T55MHJBJ0 50 FNMZ00 MBS 0gml 353mbmMsTMMOLO oLz gdom.

053oMmgOgdol MmM039 3MbR0RMME0s (4 9b 5 3ogmbo) »bws MHBeOMbggwymagl 89daergdolsggzstma dbgoglbo
20054Y393H0gdg0L 352060l oBs0bol, ImEYEgdol, 30Hwgswol, JsOHM30L s .6.

Four (3) models of cars may be proposed according to the motorization configuration proposed by the supplier:
- DCT / Metro car with driving cabin and traction system
- IM / Intermediate metro cars without traction system
- IMT / Intermediate metro cars with traction system
9@GHMOH0DYooL bsdo (3) G030l 3oambo dglodagdgeros 0gml 998mme35Hgdwo G9bwgmol dmbsfogol doge:
- DCT /89l Bo¢otmgdoeob bomom 3sgmbo, dm@mmobo®gdwmwmo

- 1M/ 39@3®mb B5@oMgdeol 8495 354mbo, 5653mEMO0BoMYdYO
- IMT / 9g@®Hmb 95@o6mgdeol 8495 35mbo, dm@Emmobomgdmwo

4 car trainsets shall be designed for possible extension to 5 cars configuration, adding an additional car in the future. Future
extension of 4 car composition and additional intermediate car for a 5 car train configuration shall be considered,
technically anticipated and proposed at the design stage.

4 353mb0sb0 Fo@oMgdgwo ©s36M9dBHIdMwo 0dbgds 5 353Mbsdg dgLsdewrm goxsMmMNMIIOLm30L, dmdszs¢rdo
39520b60L 5353900l 39939Mmd0m. 4 3oambols 8995096 mdOL s sd5EHJO0M0 TwY5gEIMO 353Mbol FMmTogz5¢0
23985MOMMYds 5 3ombosbo  Bo@oMgdErol  3mbxgoyMMogoolmgol vbws ogmlb  gebbowrmo, 3gdbozmMo
99L53 990 O 99900535930 046905 3GI9JEHOMGOOL §BO3DY.

Each car of the trainset shall be equipped with 2 bogies. The metro trainset shall be bi-directional, with doors on both sides
and identical driver's cabs at each end

35BHoMmJOWOlL MOMMIMYo 3930bo s©FNYHZ0w0 MbEs 0gmb 2 »Mozom. FgBMmmL o@oMgdgwo Mbos 0ogmb
m®IbOH030, mH039 IOHOEIB 3503000 s M0MMIME dmmTo 0 bEMMO d90s6dsbol 3od0boo.

Operation of multiple units (i.e. a train coupled with another trainset) under revenue conditions is not foreseen excepted
for the rescue (mechanical and pneumatic coupling with interface coupling device to ensure compatibility, if it is required).
659m©960dg M0G0l (5699 Bo@oM9dE0ol bgs Fo@oM9dIWmb gMHmo©) gddergo@oEos 3Begmms gowayzsbol
d0Bb0om, 9O 5MHOL 25035¢oLObYdMEO, QM Lodsd3gwMm M3gMo30gdoLs (9gdsbogmEo s 3693dsEHveo
99960905 3500 0l 2505b5099e0 dMfgmdowrMmdgdom (BsFoMmmgdol 9gdmbggzsdo.
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Platform length is 100m. The metro rolling stock shall have the following general external dimensions:
— the metro car length shall be between 19.5 and 20.5 meters (with coupling devices);
— the maximum length of a metro trainset 5 car model shall be 92,5 to 97,5 meters; with coupling devices

— the maximum length of a metro trainset 4 car model, in the range of 79m length, shall anticipate that adding a
car in the future, the total maximum length in 5 cars configuration shall be 92,5 to 97,5 meters with coupling
devices;

— width: up to 2,700 mm;
— height: up to 3,650 mm;

— the variation of height of the floor of the rolling stock from the rail head shall be 1 110 +0 -50 mm (i.e., within the
control range of the car body air suspension), in order to comply with the platform height and accessibility
requirements.

3o@GBMMIol bLog®mdg 5ol 1000. IgBHEOML dmdMsg F90sygbemdsls Mbs 3Jmbogl 99990 DBmyso oty

396%Bmdomgdgdo:
- 3906Hmb 35mbol Log®dg, bws ogmb 18,5-sb 19,5 F9¢Mod®y (Qooleddgeo dmfymdowmdgdol
Overall Dimensions / Bsmgo0m);
LOXO Dedgdo — 5 399mbosbo IgBH®mmL do@otmgdeol dogbodserr@o bogMdg Mbs ogml 92,5-97,5 99EHcmol os3sBmbdo;

2505030b IMfymdoEMdgdol Bsmgwwoo;

- 093mHmb 4 359mbosbo  Bo@scmgdaol Togdlodse®mo Loa®mdy, 79 3 LogMdol ©os3sbmbdo, Mbs
0m35¢0lfobgdgl, HmI 8mdsgowdo s3mbol sds@goom, xs8Mo odlodsgrMo Lbog®mdg 5 goambols
30bx0yMEMs30sdo Mbs ogmlb  92,5-97,5 99BHeol ©0s35Bmbdo  goslisddgero  dmfiymdowmdgdols
Bomgwoom;

- 9906Hmb 353Mmbol 0sbsol 3OHMBowro - obowgm 50 EM3YdgbEHol sbstmo B GOST 23961:2011
d9L5d5d0l;

- J39005 @056 0L 3MHMR0wo — 59 EMIII6EHOL sbsMmo B, GOST 23961:2011 Fglodsdolsc;

—  bogsbg: 2700 80-00g, GOST 23961:2011 Gglodsdolo;

—  bodsmerg: 3650 99-dqy, GOST 23961:2011 dgLodsdobo;

- 0m0d6530 9050093960 mdoL 05530l LOT>VOL (3350935 Mds MYELOL BYI30MH0EI6 Mbws ogml 1 110

+0 -50 99 (569 359mbol do®ol L530IMOL LO3MBEGHMMMWM  0s35DMbT0), Gsms Fggbodsdgdmogl
3G BMMol Lodowmals s bgerdobsfizmdmdols Inmbmgbgdl.
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Passenger capacity /
d3BogMms ImEMEmds

Passenger capacity of the trainset shall be as follows:

Capacity of each car Driving end car intermediate car
Max passengers at AW4 255-270 265-280
Including number of seats 36-42 36-48

Passenger capacity calculations for revenue operation purposes shall be based on 4 passengers per m? standing space and
2 passengers per m? in gangways.

35396 gdol IaHogMmms BMEwIEmds 1bs 0yml 89dwgyo:

0000MYM0 3530bob dgmeEmds LOMOZM ZoaMbo 399590 MH0 3oambo
AW4 ©533060003000 BogdlodserMHo Gom©gbmds 255-270 265-280
5Q030¢9d0L MromEYbmdOL homzwom 36-42 36-48

d3bogMms  InEMEMmdol  4o8mm3mgdo  d3boghms 4ooyzobol dobbom Mbs 9umdbgdmogl 4 dyHogzmL
33900659 J9BHDg Loyodbg s 2 F3bogMl 82 9BHEHBY 393MmbIMEOLO golisligergmgddo.

Compatibility with existing
track /

053905Mds sMLYdVIEn
39050996 MdsLm b

The rolling stock shall be designed to run on existing track metro network of the City of Thilisi, 1.520 mm track gauge, with
expansion and insulation joints

Description of track design:
— Running a curve in main tracks at a running speed on this curve of max 65km/h, with min radius, 300m
— Running a curve in main tracks at a running speed on this curve of max 40km/h, with min radius, 200m
— Running a curve in depot (other) tracks at a running speed on this curve of max 15km/h, with min radius, 150 m
—  Maximum track gradient: max %o — 40
— Rails P65 and P50 types
—  Minimum vertical curve radius 150m
—  Minimum turnout radius in main line 200m 1:9
—  Minimum turnout radius in depot 65m 1:5
— Rail cant 120 mm

9dM530 8995096 mds ©a3MM9JEHYOMEo MBS 0yml 0033505, M dgdwml J.00d0wolol dgEmmlb Jugerdo
LY 056s3DY INIHMdS, 1520 39 0sbEIYHY, 9RMMNMIOOL S OHBMWSEO00L B9gHNJOO.
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bsBol 36:0m9JEH0Mgd0L sfigdo:

— 06090l 2og3ws 30003560 bbby, IOMEDg dmdGmsgo LobdsGoo dsduodxd 65 38/Lo, BobodsgrvyGo
Msombom, 300 d
— 9600l 39305 5356 bobBy, IHyBg IndMezo Lobds@oom doduodmad 40 30/Lo, Bobodsgrv@o

Msombom, 200 d

—  06vol 253ws ©g3mb bsbbg, IOMEby Imdesgzo LoBJs®oo doduodnd 15 39/Lo, dobodsgrw®o
Moombom, 150 9

- 0560l Jodlodogr o ©ogdsbgds: %o — 40

- Mgwbol $o3o: P65 s P50

—  00b0dser®o 39M@H035¢wm0 3H0l MGsonlio: 1500

- 0bMOL 25053943560l FJ0b0To OO MO0, Bxregz56M0 bobo 2000 1:9

- 0obOOL 25053Y3560L JobodsemGo Moombo: gdm 653 1:5

- 69wbol ©odsbgds 120

Compatibility with dynamic
gauge and clearance /
053090500Md5 ©0bsT035LmMb
(33960000 8mdM>MdJO0)
390560& 9O

Please refer to typical gauge “M” in annex of this table (according to GOST 23961:2011)
30bmgm, obowmm 30300 w0sbsgo "M" 53 3bMHOEOL sbsMmMdo (GOST 23961:2011-0b dobg300,)

Weight, payload/
fmbs, @o@z0mmzs

Weight of the empty head car or a powered intermediate car shall be a maximum of 34 tonnes and shall be compliant with
the maximum static axle-load of 147 kN (15 tonnes)

396090 Lsmom 3o3Mmbol 96 IMsg0sbo FrsergEGmo Foambol fmbs »bos ogmlb doduodmad 34 GHmbs s Mboo
399L505090MmEIL VIOIHY BodloTo¢YH LESEH0IO OGHZ0MMZOL 147 kN (15 EHmbo).

Rolling stock accessibility/

96530 d9850099bmdol
bgedolsfzmdmds

All the passengers, travelling in the metro train, shall be enabled to move in the vehicle within the metro car (excluding
driving cab) and along the whole train via full width connecting gangways between the cars.

9439ws d3bogml, HmIgeog dFHogdmdl dg@OmmL To@sMgdwom, Mbws dogagl Lodmowgds 0dmdGmsmlb dg@mml
35269080 (9995675601 350060l godm3mgdom) s NGO o@sMgdols gobfizmog 353mbgdls Jmeol gosddol
09839m0d0m.

Performances, speed,
acceleration and deceleration /

Dynamic parameters of the metro trainset 4 or 5 cars in passenger load (AW?2), flat gradient, maximum wheel rail adhesion
factor of 16% shall be:
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dgbOMEgds, LoBJoty,
9bdoMm9ds s 99bgargds

maximum design speed, 90 km/h;

maximal admissible speed with safety system (automatic train signalling with automatic speed regulation

switched on, is limited to 80 km/h.

maximum required acceleration as the movement starts 1.38 m/s? (adjustable).

Jerk limit nominal: 0.65 m/s® (adjustable from 0.6 to 0.9 m/s?)

average acceleration of the metro train up to a speed of 40km/h, 1.26 m/s? (adjustable);
average acceleration of the metro train up to a speed of 80km/h, 0.93 m/s?;

residual acceleration at a speed of 80km/h, min 0.13 m/s?;

average deceleration from a speed of 90km/h, maximum 1.4 m/s?; (adjustable)

The system is operated in tunnels and elevated sections. Potentially reduced wheel adhesion coefficients between rails
and wheel due to humidity in tunnels and leaves on wet rails on surface sections shall be considered.

Sanding is generally not permitted for the whole metro system

d9BHOMUL Bo@BoMgdeol 4 56 5 359mbol 0bsdorMo 35M599BHMYd0 Lsdyboghm sGH30Mmm3sd0 (AW2), LodMEHYgby,
0MMBEOL W0sbEsdol BogdlodoMHO 350sdToL 3m)B03E0gbEHO 16%+2% Mbs 0gmb:

JogdLodsgy®o bobdstyg, 90 30/bo;

05gdlboBoE®mo  ©EsLTZ3900  LoRJoty  VLIROMbMdOL  LolEBgdom  (FoGoMgdol  53GHMISGHMEIO
Logaboe0bB3E0s BoMEo LobdsMol 53EMA>GMO MHYYMWoMmgdom, 39BrMMEos 80 30/b0-0©Y.

0odL0dowH0 Lo FoMm 5BJoMmGDY, Y0 BMAMMdS 0fiygds 1,38 /f2 (Gga I oMgds©O). XJMIOL WodoGEO
Bmdobserw®o: 0,65 3/§0 (Mgawromgdswo 0,6-sb 0,9 3/0-09)

39B®ML oBHoMgdEOL Lodrsem sbds@gds 40 30/bo LoBJs®gdwY, 1,26 9/(0? (GgaEOMYdIWO);
393HML 5GHoM9dEoL Lodrsem shds@agds 80 30/bm Lohdsgdwy, 0,93 9/(0%

BB 960 sBdotnds 80 39/Lo> bLohdsom, 30b. 0,13 9/0%

Lodogeem 8969agds 90 38/bo LoBJsM0@Hb, Bodbodwa 1,4 3/§%; (H9aw9IC0MHGOdSWO)

3m@9b3omce 99830Mm9dMmo  8mFogdol 3mgn030gbGo MLl s amam®figzoml InGolb, GMIGEOs
23959m399905 43065830 sOLYdME0 BgbBHom ©bs 0dbsl Fomzswolfobgdero.
590056905 56 5G0b 53900 FgEHOML 80056 LolEgdsdo.
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It is expected that at least three (3) cars of the trainset shall be powered but the solution of the most suitable design
regarding the number of powered/unpowered cars per train is a Supplier’s obligation having regard to the performance

o required for each model of trainset.
Motorization /

9bombgeos, MMI Ly G306y Lsdo (3) 3sambo Fo@sMYdgdol MmommgnmE 3md3wgdddo Mbos ogmb
RIOTOIRIOTeN ofgteM)

I GHMOHO0BYdIMo, 0ogM5d 439wy d9LsgzgMoLo 360Hm9dGHoMgdol 295005093939
9EGHMOH0DYOMWO/5M500EGHMO0DIOMWO 353MbJOOL MoMmEIbMdsby oMM To@sMmgdgEbg G0l Jodfimgdeol
3O RIOY)Od.

DRIVING THE METRO TRAIN SET / 3936l 5¢)s698ols 3560035

The metro trainset shall be equipped with a train management system. The Train Management System (TMS) shall be a
microprocessor based control system using the latest and proven technologies of semi-conductor, software and data
communication to control and monitor the major train borne equipment, such as, the door, brake, propulsion, auxiliary

Train management system and air conditioning systems, through the Train Communication Network (TCN).

(T™MS) / B9EHOML BoEoMgd9o s0FNMZ00 MBEs 0gml BodsMgdEol dsmmzol LoLEHgdom. B5EsHYBEOL FoGHmzol
353960980l YoMzl bobGgds (TMS) ¢bs ogml FozOHMIOMELEODBY IRwAdbgdmwo JMbEH®MEOL bobEgds, MmIgeog 0Ygbgdl
LobGgds (TMS) Bob356195935Mgd0L Mobargl S 53MMBOMYOME 39dbmEMy0gdL, 3HMAMTME MBOHNBIGEYMRL s Bmbsgdms

30060353056 d0MH0m5@O  FoBoMgdOl 50 FYMHZ0EMdOL  oLOIMBEHMMEW I s Tmbo@mmobyolomgzol,
OHMAMO0E 3500, BbemIo, 906530, S 3MbEOEOMIBOL LoLEYIGOO, Fo@sMmgdEol bsgzmdmbozsgom Jugwol
(TCN) 89939md00.

TRACTION POWER SYSTEM / §ig30L gemgd@®em bob@gds

The nominal traction voltage is 825 V DC, min. 550 V DC and max 975 V DC from third rail by current collectors.

g;zzzaﬁl)é Bmdobogrw®mo {930l dodgs ool 825 V DC, dob. 550 V DC s max 975 V DC 9dgbodg Hgelbosb dodobatyg
3294 EHMOHJO00m.
3-phase asynchronous (AC) traction motors shall be provided.
The traction motors shall have their own ventilation or be completely closed. Two asynchronous electric motors shall be
installed on each motor bogie; such asynchronous electric motors shall have the power capacity to ensure that the
Traction motors / specified metro operation performances (acceleration, speed, etc.) are achieved.
$930L dMogo Sizing, characteristics selection of traction motors remains within the responsibility of the Supplier to find the most

appropriate solution (kW capacity...) in order to be compatible with the commercial requirements and avoid overheating
and abnormal fatigue.

BOHMB390ymr0mo Mbs 0gml 3-85Hosbo slobdHmbomwmo (AC) Hazol dMsgzgdo.
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9308 dM03908L Mbs 3dmbgl LozWmoMo b FmE0sbs IbMEGWWO 396F0WsE0s. MOMMYME 353mbols
6035D9 165 sdMbE7IL MO SL0bIOMbMEO gegdGHEMMIMZs; S0 SLOBIOMBMW 9EgdEHBMIMS39dL Mbos
3dmbgm boddwsgzmy, Goms MHBOHMBlgymb FgBHMHM3meoEIbol domomgdmw xwbdaombo®mgds (sBJs6gds,
LboBdJotg s 5.9.).

§930L dM53900L BMIgdo, Fobslosmgdmgdols gMBgzs Mhgds Bodfmgderol 3sbbolidygdwmdsdo, dmdgdbml

9439wsbg  IgboxgMolo  goshy39de (33¢ L0BIsgmg...), Goms Tggbodsdgdm@gl  daBoghms  A50sy35b0l
dmmbm3zbgdl 5 1530096 5030Ml 4bYIMHFdS O SMVBMMBSEIHO IS,

The train running shall be ensured by variable voltage variable frequency (VVVF) 3-phase asynchronous (AC) motors. The
inverter that feeds traction motors shall be constructed with the insulated-gate bipolar transistor (IGBT) or any other
similar, state-of-the-art, technology applied. The sinusoidal pulse width modulation (PWM) method shall be applied to
generate voltage of a sinusoidal waveform.

053oMmgdol dmdMomds MbOwbzgmygmaowo Mbws 0gml 33woo dsd30l, (33eso bobdoMol (VVVE) 3-
535D0560 s0bJOMbYwo (AC) dM539000. 0639MGHMMO, MdgwoE 339093L §ag0L dMs390L, »bs 0gmlb s39gdEo
0bmEomgdeo  Tgbsbigergeosbo 303mEsmrmo  G®MmsbBobGHmMom (IGBT) 6 bgdoldogho Lbgs dbgysgLo,
oberglbo  Ggdbmamyool 4sdmygbgdom. LobMLmowHo 3wbol Loasbol dmmsgool dgmmoo (PWM)
290099690990 MBS 0gmb LobMYLMOOHO Fow oL BMMIOL dsd30L Fomdmddbolmgol.

Traction control command
system (tractive electric drive) /

$930L 3MmbGH®MEoL dosGmz0L

LobGgds (GG

0509 6((26) dooaeo The metro trainset shall have rheostatic and regenerative electro-dynamic braking system. In order to increase electricity
99JOOd03) saving and reduce wearing of fractional brakes, the traction control system shall be designed in a manner so that the
regenerative braking system could have the highest priority.

gAML FoGHoMgdgl  bs  3Jmbgl  M93LEIG03MNOO s  M9RgbgPOEOMwo  9gdEHM©ObsdozGo
©3bOMIgool  LobEgds.  9egdBHOM9bcrool  sbMmagzoLs s  BMJgomwo  IMBHOHNMIFJIOL (339000
99L5830MgdWs©, 9308 3M6GHOMMOL bobEgds Mbos oymb d9ddboero oby, HMI HYRYbgMsEowME LsdMbOmFg
Lol gdol 3Jmbgls MBsnmglio 3GoMMOEgGo.

BOGIES / 13603900

Each metro car shall be equipped with 2 bogies.

Bogies with two-stage spring suspension shall have the ability to roll under the metro cars, with air springs in bolster
General / suspension, helical springs in axle-box suspension, disk brake and anti-spin/skid system elements.

00053560 Additional signalling equipment, used for automatic speed control ASS-SAR safety system such as emergency brake valve
and sending coils, shall be installed on the front and rear bogies of the trainset.

39353003 gbol 0™ 353mbo 50 FMH30¢0 MBS 0ymb 2 MMo30m.




BASIC TECHNICAL AND PERFORMANCE REQUIREMENTS / 306005000 9603260 5 9gLtvnergdols 9mobmgbgdo

MOHOISL, MOLIBIHMO0560 DoTBGOL Bo30IMOM MBS 3dmbgl TglodEgdMds A9 HOWEIL TgEHMM™L
35306900 4399, Lo3sgMm Bs3dMYd0M L300 MT0, 300bEMHVYO L30MIW MO BTBMId0m dydlol bszowdo,
LsdmbO I OLIOM S IEYYIMYOS/TMEMEIOOL Lsfobsswdgym LobEgdolb gurgdgb@gdoom.

5953900000 bslogbserm dmfgmdogmds, MHMIgEoE 399moygbgds LobdsMol s3EMBoGMmo 3MbEOHMEoLm3olL
ASS-SAR 9Ls36mbMgdol LoLEBJIOLMZOL, OMYMOOESS J9IIOJo bsdNbOFg Logzgmo ©s godybsgbo
3039, Mbd ©sdmbEoqL Fo@o6Mgdeol §obs s m39bs dMMEHIODY.

BRAKE SYSTEM / L53vgb&un 39 bolgdgdo

The metro train shall have the following types of brakes:

- operational brake of motorized cars — combined electric dynamic and electric pneumatic friction brake;
- operational brake of trailer cars — electric pneumatic friction;
- emergency pneumatic friction braking on all metro cars;

- parking brake control valve, which shall be located on the front right axle of the head car to interact with the track
bracket placed on the track for automatic stop.

The brake system performance shall be compliant with the performance of norms EN 13452 (metro case).

General / 39GHOMUL F5GHMm9dgdL Mbs 3dmbgom 899gy0 Godol dmbemgdo:

0053500 - 3m@HMOHODYOMWo  3ogmbgdol Lom3ghogom dMbemIgoo - 303006060 wo gwgdBHmm ©obsdorMo s
9@adOOe 369390900 ghodsogwo FgbO:nFgdo;

- 5650MmGHMO0DYOMO 35MmbgdOL Lom3gMmozom dvbemFgdo - gagddem 369385FGHMM0 BMOJ3E0s;

- bosga®om 3693853160 8Modzommo 3MbmmGo dg@®mmUl y39ws 353mb6%by;

- 356306900 LsdMbOHMFg LE3MBEOMEWM LoMd39w0, HMIJOE FIBWOYIBMWO MBS 0gMml Lomsgm gogambol fobs
0otx39bs  g®dby, Moms  WYOPOIHMJIgEgl  GHOMLDY  IMMogzLYdME  0sBEIRMID  93EHMToGHWIGO
239BgMgd0Lm3z0L.

LodbE¥Y g LobBgdol dwdomds Mbs dggbedsdgdmgl EN 13452 bnédgdol dqlitrvgangdsl (8g@&®mb 9900bg939).
SUSPENSION SYSTEM / 53m®E0bs@emmgdol bolggds

The metro train shall be equipped with primary and secondary suspension which serve to fit with the track characteristic
General / and conditions of the Thilisi Metro track network taking into account the presence of temperature and insulation joints.

0053560 The primary suspension shall be designed to sustain the appropriate car weight. The secondary suspension shall be
pneumatic in operation work, with the car body automatically adjusted to the height of the bogie, which operates under




BASIC TECHNICAL AND PERFORMANCE REQUIREMENTS / 306005000 9603260 5 9gLtvnergdols 9mobmgbgdo

all conditions of loading of the car to ensure that the height of the car floor does not fall below the nominal floor height
above the level of the rail and platform height at the station, in accordance with accessibility conditions for passengers.
39GHOML ToBHoMOIWO 50 FMNOHZ0w0 MBS 0gml 30M39EOEO S FIMOMFMEO SINMOEODIGMOHIO0m, OHMIgEOo|s
qALSbBMEGYS  MBOOLOL  FGEHOML  @0sbEIPOL  Jugwol  osbEIROL  TobslosmgdEgILy s 30MHMBYOL
3&9939605@MOOLS S LEOBMEs30M 3356d9d0L SGBYIMBOL YoMz olfjobgdoom.

30639Ws©0  5INOGH0BIGHMOO Mbs 0gml 899085390090 353mbol Fglodsdolio fmbols glsbs®bmbgdwao.
090m6OgMwo  sdmOGHOBIGMOO  Mbs  ogml  3659305¢ 0 gdu3sBsEool  EMML,  3s5ymbol  3MO3MLo
933G MMo©  dmMygdmwo  MMO3ZoL Lodsewgby, MmIgerog 9M8smdl  35ambol  oBZ0Mm™M30L  yzgwrs
306HMmd90do, Moo MBOWMBIgYmL, GMI 355Mmbol 05Go30L LoBsmwryg 5O Fs30IL 05GS30L  bMTobscrm®
LoTogBY B LOEYODBY 3EOEHBMMTOL LoTsErgbg Fowes, FFHogzMYdOLMZOL bgerdolsfzmdmdol
30600d900L dgbogdbgamaco.

COUPLING-UNCOUPLING, TRAIN SET MODE / 35005385-BabliB, 85¢63deols 695080

Each metro trainset shall be equipped by couplings with absorption devices:

- one from the front side of the driver cab - an automatic coupling of the "Metro" type that uses on the metro cars,
which are operated in the metropolitan for the coupling for the rescue of trainsets (with interface coupling device if it is
required to ensure compatibility) if the need arises as a result of equipment failure (mechanical and pneumatic
connexions);

- to connect the metro cars in the trainset, the head car at the passenger compartment side and trailer cars and
between trailers shall be equipped with semi constant (semi-permanent) coupling devices of rigid type (mechanical,

pneumatic and electrical connexions).

General / O™, 0 393OML F5EHMIOIO0 S 3000 “Bs 04mb F99MHm9d0L IMHYMmdOEMINBO:
9o 9% $>6g0g0 5QFIMOZOO b 0y HNAIS 2N J QMY

- 900 890569560l 3950060L Fobs FbM0oIb - "dgBHOMm™ML" FHo30L 93GMT>GHM0 F9g9mm9ds, Mmdgeoi 0ygbgdl
39GOML 35ambgdL, HmIgdoE 39995mdgb dgEHOM3MEo@gbdo Jo@sMmgdEgdol 9353719:300m30U, (olsddgEo
9mfgmdowmdom, 030 LoFoMm 0dbgds 990s3LgdsEMBOLMZOL) FomBs@msmds (Igdsbogzmdo s 3693ds@meo
39960905);

d053560

- 353)5M909md FgBHOHML 352mbgdoL ls35300M9dEIs©, LEMZgM Z93Mmbo FFDgOMS 2sbymBowgdols
bl O F2e9EYIOO 35306900, 353MbgOL FmGOL MBS 0ymb S0 F1MH30wo bobEBo Go3dol bsbgzhow dmwdogo
(BobgzMo  9mdogo) dgdsgmmgdgwo  dmfiymdowmdgdom  (dgdsbozmdo, 36930s¢vimo s gwgd@BHmwo
39960909%0).
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BASIC TECHNICAL AND PERFORMANCE REQUIREMENTS / 306005000 9603260 5 9gLtvnergdols 9mobmgbgdo

New rolling stock shall be compatible with the existing fleet at least for mechanical coupling and air brake connection
including interface coupling device (if required). Rescue operation of failed trains shall be considered as described in the

technical specification.
Rescue /

sboro Imd®530 9950996mds »bs 0gml 0539390 sMLYdME LogsaMmbg 356306, Ly BgoMy, dgdsbozwm®o
999600gd0bmz0l s Lo3ogHm LodMbOHMIFg 99gMmgdolmzolL, 0bEGHIMORIOLOL ©sFY30wqdol Imfymdomdols
Bosogwom  (boFoMmgdol dgombzg3000). ©IB0sBIdIMWO  Bo@sMmgdgdoL  LsTedzgEm  Mm3gMmo3os  bs
296bmO 3090 @9L F9db03mE Fsbolosmgdegddo sefigMowol dobgwzoom.

159533900 M39M0(305

CAR BODY / 353b0l 3mM3mlo

Car bodies shall be designed an operation life of min 45 years without any deformation and cracks due to normal operation
and fatigue. The car body and all its bearing structures shall withstand without damage maximum static and dynamic loads
vertically and longitudinally according to EN 12663, or GOST 50850-96 & STO SDS OPZT-05-2010 or equivalent.

Collision cases as specified in EN 15227 (or equivalent standard) shall be considered.

Crashworthiness analyses shall be conducted. The output of the analysis shall include a recommended fuse strength and

Car body structure and length on each car end capable of absorbing all the collision energy for the different impact / collision cases.
crashworthiness/ B®doqmo  3momdoly O OIMWOEMdOL  F99o©. 393mbol  3mM3mds s Tolds yzgars LoyMgbds
353060l 30390l 3MbLEHMWJ3000 B0HYOOL 250989 bs Aomdwml Fogdlodow® LEBSGHOIMO s ©E0BsTOWH sEHIOM™MIOL
LGNGO ©d 39030350 s Mdogs EN 12663, 6 GOST 50850-96 & STO SDS OPZT-05-2010 56 gd303sem9b@ob
F9x9b9d0Lsb o339 89Lsds30bo.
EN 15227-80 (56 9330350096316  LEobs®@do) domomgdmmwo dgxsbgdool 8gdmbggzgdo mbws ogmb
3obbogyamo.

b5 Bo@BoMgl 535M0MmdoL 5b5¢0bBo. sb5¢robol 9990 1bos dmoEsg3gb Mg3mdgbogdwyer Lod®H3oEgl s
00MMYME0  3530mbol  Log®mdgl M0Igbog  dgydeos  doobodol  dgxobgdol  gbgMyos  Lbgoolbgs
6O GYoL/Fgxsbgdols Ggdmbzgzolbmzols.

PASSENGERS DOORS / 33bs3®homs 3s6gdgd0

Passenger car shall have large swinging double-leaf doors with centralized control, 4 (four) on each side with rubber seals
of tangent shutters.

Door sizing / The door shall provide sufficient closing strength in closed position.
3560l Bmds The time for door opening or closing shall be a minimum of 3 seconds and a maximum of 4 seconds.

Door aperture sizes (given the open leaves) shall be min:

- the width of the door aisle, taking into account the projecting parts of the door in the open state, min 1300 mm,;

11




BASIC TECHNICAL AND PERFORMANCE REQUIREMENTS / 306005000 9603260 5 9gLtvnergdols 9mobmgbgdo

- door aperture height in clear (including the drive and its interior decorative casing), min 1900mm.

Door shall be provided at regular same distance all along the trainset length

J3bogMms  2ooloygzsb 3ogmbl by 3dmbogl oo FMdMegzo MMRM™MOBo 3500  (396GHMIX0BYdMEO
3MbEHMHMEOom, 4 (mmMbo) Mommgmer dbsMgl HHobob 356E0m sbM3oLLl.

39635 Mbs MHBMHMB3gEygml b3doMOLO IHLMZOL does bYHYIE FEYMTsMIYMdSTO.

3960b goblibol b bzl O™ »bws ogml dobodwa 3 fsdo s Joduodwa 4 ffodo.

39M0L 0oMdOL HBMI7d0 (Zoblboo GOHMIBOL 45035 olfobgdom) mbs ogml dobodwma:

- 3560l dgLoligegol bogsbg, 005 IEyMT>MYIMBSTO 35MHOL 458MTs35¢0 bofforgdol gomzawolifjobydoom, 8ob 1300
ao;

- 3560 9glsbgargeol Lodsmeng 3993306035t (063IM0YMOL ©I3MOSEH0EO FoMbo3gdol Bsmgwom), dob 1900
aa.

396090900 gobaoggdwmo Mboo ogmlb gMmbs s 08539 d56dowbg oot gdeol domge bogy®mdgby.
METRO TRAIN PASSENGERS COMPARTMENTS / dg@®ml 9s@s619demols 9gsghoms gsbgmgomads

Cars of the trainset shall be equipped with open inter-car passenger gangways with a bellow that ensure a free passage
between cars.

The trainset design shall ensure an open and free passage for passengers along the whole length of the train set, without
any fixed obstacles made up by car components or seats in their way. There shall be no doors in gangways between cars.
Gangways shall have a maximum width, more than 1300mm at the level of the height of passenger seats. a little reduction
Open Gangways between cars/ | Of width in floor area is allowed.

353mbgdl Bm@ol F5BHoMmgdol  353mbgdo  s0FMM30mo  Mbs 0gml  ©os  LodaBHogmm  gologwgero  25sddom, MHMIYWOS
33LsbgEgEo MBOHMB39ymxal 353mbIdL TMOL 1030LWBIEN A5I5OHOWGISL.

FoBHoMmgdol @obsobo Mbs MHBOWBggmymagl FaBegzmgdol ©os S 0eg30LYGe  oalLZE gl
FoBHoMmgdeol doger  Loa®mdgby, Ymzgea3smo  ©odMmIMEgdJOoL 49693, MMIgdLsg Jdbol  gsymbol
303306963900 56 bog9MAgdO. 353MmbIOL MOl 56 MBS 0ymlb 356gdo.

3oLLZE g3l b 3Jmbgl BodlodsgrMo Logsby, 1300 38-Bg dgBo  LodyHagmm 50w gdol Lodsmerol
©MbyBY. 15339005 05B30L BoOMMBOL Logsbol 300y B9830MHYdS.

Air conditioning, heating and
ventilation (HVAC) for
passenger areas/

Passenger Compartment Passenger compartment heating and air- conditioning shall comply with EN 14750-1 or GOST
50850-96 or equivalent and shall be installed on each passenger compartment to automatically provide full control of

12
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33D03Mm gobymazowgdol
3Mb0E0Mds, oM ©
395 0wsgos (HVAC)

interior temperatures with or without heat loads associated with passengers, miscellaneous electrical equipment, lighting
heat transmissions and solar gain.

Lo3gBogMM QobgMBoEYds, LodaBzMM FobymeBoGBOL FomdMdS s 3bEOEOMYds Mbs dgqLlodsdgdmgl EN
14750-1 56 GOST 50850-96 ULEHoboMEHIOL 96 933035gbBHL s Mbs 0gml TMBEGOMO MOMYME
LsdaBogzMm A9byMBoEgdsd0, Moms 53BMIdGMS®E MBOHME3gmymL dos $gddgMs@nMol LOwo 3mbEGMHhmemo
d3D030gdmsb, Lbgoolbgs  gagd@®OH™MIMFYMdOwMdIdMB, obomgdol LomdML  45oEgdslmsb s dbob
053905bm5b 5353806090990 LOMBYHO OFHZ0MMZ0L Fogegbols Jobgsgzs.

Air conditioning, heating and
ventilation for driving cab/

3Mb0E0M0dS, FomNdMBS s

The driver's cab shall have an air conditioning system which shall be adjustable by the driver and independent of the
passenger compartment. Windscreen and side windows of the driver's cab shall be kept moisture free.

0905675600 3500651 Mbs 3dmbogl 3mboo®mgdol Lolidgds, GMmdgwos Mbs 0gmb MHYaEoMgdsEo 39356560l

39bGH0s305 3995645600 9096 5 ©33M30009dgo bsdybogmm 4sbgmzowgdoligsb. 39956J560L 353060l Lods®g dobs s azgMomo
3900bobmgzgol 006900 Mbs 0ymb sgmwo ¢gbolysb.
PASSENGERS INFORMATION SYSTEM / COMMUNICATION SYSTEM/ CCTV SYSTEM / da%s36ms Lsobgm®dsgom Loli¢gds / Lsgmdmbozsgom Lob@gds /
CCTV bobigds

Metro trainset shall be equipped with a passenger information system (visual and audio), a communication system and a
General/ CCTV system.
3053500 9GO F5BHMHJOJ0 sOFMOZ00 MBS 0gml bodaHogmm bsobym®Tsgom LobGHgdom (30BwsEMo ©o

59000M), Lo3mdMb03ogom LoliBgdom s CCTV LobiEgdoo.

SIGNALING SYSTEM ASS-SAR / lslogbognem boli¢gdgdo ASS-SAR

General /

353560

All mainline and depot sections of Thilisi metro network are equipped with an ATP signalling system. Metro trainsets shall
be equipped with on board ATP equipment compatible with existing on ground system.

The ASS-SAR equipment must consist of:

- closer train sets less than the length of braking;

- train set moving downhill;

- train set movement on the busy route;

- run on train buffer stops.

Receiving coils shall be installed on the drive end cars to provide the ASS-SAR system operation.

The ASS-SAR receiving coils shall be mounted on each drive end car on the first bogie before the first wheelset with the
distance from the upper edge of the rail head to the bottom of the coil base of 180+ 5 mm.

13
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d0obol dg@O™mL Jugeol bsBob s ©gdmb yzgms 8mbs3zgmo soFnmzowos ATP bslogbsem bobEgdoom.
gAML BoBoMgdmgdo dMOGHDY 90FMO30wo Mbs ogml ATP $03MMH30mdom, GMIJoE 053190500
9OLgdME LobEBYASLMSD, BMAMGOE SOfgMOEos bsMm G-Jo.
ASS-SAR 50 3163000Mds »bs dmoiegzogl:

- OHMEILE BoBoMgdIE0 Mobem3Egds [fobs Jo@oMgdgul bsdwbw g spowbg bsgengdo dsbdowoo;

- 59969800 ImdMo30 F5@9MYdgE0;

- 05350300l 30339 dEHol dmAMmIMds GHIOMHMNE sHIOMEDY;

- 308000 Ladxghb) o@agwe.
ASS-SAR  Lob@gdol 3wdsmdol  MBOHMBlzgwlsgmas dodmgdo bggmargdo wbos @sdmbEoggl  yzgas

9@GHMOH0DBYOMOo bomom 350mbol 300390 MMO3sDY, 3063910 JMAMGf30w 0L 06, osbEayol ByLs3oMH0Esb
H39990l doMsdg sdmEmgds »bs oymb 180 + 5 94.

It shall be possible to equip in the future the trainsets with automatic train operation (ATO) at a later stage, without
substantial modification of the car body or major equipment. Manufacturer shall identify the train protection and signalling

. . . systems which can be accommodated without modification.
Migration with ATO system/

9tb5(399900L gos@ebs ATO
LbobiEgdom

0535MmPdgdoL  50FH3s LIdMWMME  FoGIMJOOL  53BHMToBMM0  M3gMoMmgdologzol (ATO) gdbozm®s
539853900 Lobogbowrm dmfymdoemdgdom, Bo@sMmgdol 3mM3MLol ©s JMZM0 SO FMOZ0MdIdOL
dotgmeo  IMEOB03S30g00L 2009y  Mbs  ogmb  dgladegdgero.dfemdmgdgeds by AsBLsbrzmM™L
FoBHoMmgdol  ©sd3Es30 o  bobogbserm  LobEGgdgdo, GMIgEms  Joboopgds  Igladargdgeo  0dbgdo
9053035309000 25690y

MAINTENANCE AND OPERATION REQUIREMENTS / (3946032960 8cdLabedgds s bsgdldemeays@sgom dmombmgbgdo

The Supplier shall offer in his proposal a set of consumable / wearing spare parts for each wear spare part in the amount
that will be delivered, in accordance with the maintenance plan (quantity and reason required). The goal is to have enough

Wearing or consumable spare parts to perform regular maintenance for 3.5 years period.
parts/ 396gM0oL Fomrdmdoygbgwds 0530L 065005098590 Mbs FoMImoAobml Lobs®x0/(3390500 LomosMoym
(3390250 boffoergdo Bofogdol 3m33wwgd@o, mommgmo  Lsmosamogm bsfowl 08 mEybmdom, HmIgmog obLabOzmwwo

3996039960 39390L dgLodsdobsE (Bmmbmzbowo Mom@gbmds s Jobybo). gb JoBbow oLobsgl, GHgdbozw®o
9 dLobmEqdoL 3,5 ferol gsb3s3wmdsdo LoFoMmm LomsoMoyM boffogdols Jmbab.
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The Supplier shall propose in his proposal a set of main spare parts. The objective is to have enough parts to perform main
maintenance or exchanges of main components of the trainset and exchanges for individual overhaul or repairs. All the

Main spare parts/ main spare parts shall be new and unused.
30050 LIMSIOOYM 3969M0L Fo0dmdop969wds 0630L foboogdsdo Mbws Fotdmoaobml doMmomso bamsa®oym bsfowgdol
Bofowmagdo 6536900. gl JoBbo OLObOZL, LoFoMm 153d5MOLO boffoEgdols sGLGIMBL Fo@sMIGOEIOL J530EOXMHO MHJImMbEOL

56 doMH0moo 3m33mbgbEgdoL dg33eols GglslMegdes, 5139 (39W39Io 80dobsty HYdmbEolmagols sb
393900900Lm30b. 43965 J0HOMHEO LEMOEIMHOYM B5fowo »bs 0gml sbowo s Jo8mygbgdgero.

The Contracting Authority shall be able to provide efficient and high quality maintenance and repair of metro trains with
the use of modern diagnostic equipment.

The Supplier shall supply all specific tools and test equipment necessary for technical maintenance in the conditions of the
metro depot. List of special instruments and diagnostic equipment shall be sufficient for maintenance and repair of the
metro trainset equipment

Special tools for maintenance/ | 3mB@®od@HmM mMasbml Mbs dgdwml 0sbsdgM™mzgg LoOsAbMLE03M  sVFMMH30MdOL  35dmyqbgdom
MBOHMB39wyml IgBHOH™ML  FoBoMgdegdol 9x39JGHMMO s Foswo ba®olbolb Ggdbozmeo Bmdlsbwmgds o
d939m90do.

000fm©gdgds Mbs dosfim@mlb gzgms b3gE0B03MM0 bawbsfym s Logsdmam FmYmdowMds, MMIguwos
3M30WYdgE0s  39GHMM3Mwo@gbol ©93ml  JoMmdgddo  BgdbozmMo  Bmzwolomzol, | ©sbsdmom
200035¢0bobgdmo Ggdbmmmyom®mo dgladegdErmdgdol gomgswrobfiobgdoom.

139305 IHO 0bLEHMMTI6EHIOOLS S OSFBMBE0IMMO s0FMYMZ0WMBOL hsdMbsMZowo Bo3zdsMolo 1By ogmb
d9BHOML @™m0l ¢gdbozol dmgwobs s d939mgdobmgob.

393900900Lm30L LsFoMHm
139305090 bgalisfgmgdo

Driving cab simulator (CABSIM) / 35630l 350060l Lodwygs@meo

The CABSIM shall consist, as a minimum, of the following equipment :

(a) One simulator driving cab which shall be similar to the train driving cab with exactly the identical layout of all
operational control and display elements.

(b) An instructor's console with control and monitoring equipment including an instructor's terminal, cab monitoring
terminals, repeat monitors for track and platform view, TMS repeat monitors, a communication control console for the
90053560 simulation and training process.

General/

(c) A visual simulation and display system providing true-to-scale reproduction of track view and platform view in the
simulator driving cab.

(d) An audio simulation system generating a realistic driving cab sound environment in the simulator driving cab.
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BASIC TECHNICAL AND PERFORMANCE REQUIREMENTS / 0600500 $935032960 s 99L6Hxyemgdol 9mnmbmgbgdo
390060L bodMEsEMEOO Ybs F99dMmEL, brye d306Mg, 390gA0 FMHYMOOEIMBIOOLOAE:

(5) 960 LodMsGMMOL F9dsbJobol 3sd0bs, HMIgErog Mbs 0gml Fo@s®mgdwrols 39dsbdsbol 3sd0obols dbgseglo,
93905 LOM3YMI300 3MBEHMMEOLS s OL3YIOL gergdgbEgdol BMLEI® 0IbEHVMO gobesygdom.
(®) 0bLEHOMIBHMOOL FoMN30L MG LogMmbEGHOMEMm ©s IMboGHMMobyol s®FNMH3zowmdom, ds0 Immob
0bLEHOMIHMOOL  Bgmdobowo,  35d0bol  ImboGMmMobyol  GHgMdobswngdo,  2sbdgmMHgdomo  dmbo@mEmgdo
@05bogol s 3s@BMMIol bg3zolmgol, TMS gsbdgm®mgdomo dmbo@m®mgdo, 303MbozsEool 3mbEMmmeols
356030l 3@ o bLodwes0obs s LELFagwm 3GMmEgbolomgzol.
(3) 30D mEO LOTMWSEO00Ls s EOL3WYoL LobEYIs, HMIYEoE MHBOHNMBIGEYMRL W0sbEsrol bgwols s
3@o@BRMOIoL bgol Mg Hg36HMEvYd0oL LoTMEsEMEMmOL doHmzol 39d0bsdo.

(©) sm@om LodMws3oMo LolEgds, Gmdgwog Homdmgdbol MHYsoLEBHNIO LoFGMIBLEMOEHM LsdsEwgdol bdol
2396099mb LoIWWOEHMOOL JoM30L Jsd0bsdo.
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Annex : Clearance M

Top ClearanceMoutline

99GHMML 35306930l ImdM30 F9850agberMdOL od5M0E0

J700
J675
J6oog
JZ2o60

1150

qu0

Y\ ¥ Avi YpaBens Bepra zonobox penncol

Y

Level of rail head top
eeeee only for rear view mirrors.

dbmEm© 3565 bgz0L La®39900Lm3z0U.
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