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Veskera elektricka vyzbroj uréena pro pohon soupra-
vy je umisténa v trakénim kontejneru, ktery je zavésen
pod podlahou. Napéjeci napéti 750 V DC je privadéno
z treti kolejnice do trakéniho kontejneru pomoci ¢tyr
trakénich sbéract s déalkovym pneumatickym ovla-
danim. Kazdy trakéni kontejner obsahuje dva IGBT
stridace nejmodernéjSikonstrukcesvodnimchlazenim.
Z jednoho trakéniho stfidace je vzdy napajena dvo-
jice paralelné zapojenych trakénich motort jednoho

podvozku.

Trifazové trakeni asynchronni motory jsou navrzeny
jako uzavrené, s viastnim chlazenim a se stupném
kryti IP 54. Tim je zajistén bezproblémovy provoz sou-
prav na nadzemnich Usecich. \Wkon trakéniho motoru
je na napravu prenasen pruznou lamelovou spojkou
a jednostupriovou prevodovkou s celnimi ozubeny-
mi koly a Sikmym ozubenim. Pro zwseni spolehlivosti

pohonu je pouzita bezudrzbova lamelova spojka.

Na jednotlivych vozech jsou v trakénich kontejnerech
osazeny IGBT stridace napéjejici trifazové asynchron-
ni motory pomocnych pohont. Jedna se zejména
0 napajeni motoru chlazeni trakéniho kontejneru,
motoru kompresorového soustroji, motort ventilétort

nucené ventilace salonu pro cestujici atd.

V kazdém trakénim kontejneru je nabijeC vozove
baterie. Nabije¢ napaji palubni sit soupravy o jmenovi-
tém napétim 24 V DC a zaroven dobiji palubnf baterie.
Palubni baterie je navrzena tak, aby po dobu az 1 hod.
dokézala pokryt spotfebu celé soupravy v nouzovém
rezimu, a to véetné spotfeby motorti nucené ventilace

v prostoru pro cestujici.

RIDICI SYSTEM

CONTROL SYSTEM

Ridici systém soupravy odpovidd mezinarodnim
standarddm. Souprava vyuzivd kombinaci WTB,
MVB a CAN komunikaénich linek. Jednotlivé vozy
jsou vybaveny moduly systému nadrfazeného fizeni,
které zajistuji sbér a zpracovani dat z jednotlivych
¢asti vozu a soucasné ovladaji pozadované vystu-
py. Soucasti nadfazeného fizeni je barevny dotykovy
displej strojvedouciho, kde jsou zobrazeny veSkeré
informace nutné pro ovliadani soupravy. Displej
slouzi rovnéz pro zobrazeni prabézné provadéné

MODERN/ ELEKTRICKA VYZBROJ

MODERN ELECTRIC EQUIPMENT

All electric equipment for operation of the train is in
the traction container, which hangs under the floor.
The supply voltage 750 V DC comes from the third
rail to the traction container via four traction collec-
tors with remote pneumatic control. Each traction
container contains two IGBT inverters of a modern
design with water cooling. One traction inverter
supplies power to a pair of parallel traction engines
of one chassis.

The three-phase traction asynchronous motors are
designed as enclosed, with an own cooling and IP54
protection. This ensures trouble free operation of the
trains above the ground. The force of the traction
engine is transmitted to the axle by a flexible lamel-
la coupling and a one-degree gear box with front
gear wheels and slant gearing. A maintenance free
lamella coupling is used to increase the reliability of
the engine.

The traction containers in the individual cars have
IGBT inverters=whigh supply power to the three-
phase asynchronousimetors of the auxiliary drive.
It powers especially thestraction. container cooling
motor, compressor meehaniSmEmotor and the pas-
senger car's farced ventilation fan motors etc.

There is a car battery charger in each traction con-
tainer. The charger charges the onboard network of
the train-set with a nominal voltage 24 V DC and at
the-same time; it powers the onboard batteries. The
onboard battery is designed so that it can power all
needs of the train-set forISRGUNINNEMErgENCY Mode,
including the motors of the*foreeédNentilation in the
passenger premises.

The train-set copittORSySIEMICOmMPlESWitANINtErNatio-
nal standards. INESSERUSESTaNCOMBINAIONNOMA/TB,
MVB and CANSEommeniCatonsinkSSIResIncividual
cars have mOduIESSONENSUPEROMCONtOINSy stem,
which ensurgSiCOllECHORaNIPIOCESSINGIORdata from
the individugdiCafParSanchatineSametime, they con-
trol the regUIFECROUREISNIAESUPERONEONtrol system
is a coloUiFeENOBCARSCIEERNORINEIENT ne driver, which
showSalNniomMationsNEEdeaNORcontrolling the train.
ECiSPIaVAaISOSRAOWSHRENCORI uous diagnostics of
the key elements of the train.
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SLOZENI SOUPRAVY NA MIRU ZAKAZNIKA

CUSTOM-MADE TRAIN-SET CONSIST

Souprava metra (jeji parametry a slozeni) je reali-
zovana vzdy podle potfeb a pozadavk(l zakaznika.
Soupravu je mozné sestavit z trakénich vozl M
a béznych voz( T tak, aby byly spinény pozadavky
na dynamickeé, jizdni a brzdové vlastnosti soupravy
metra pfi vSech jizdnich rezimech. Kazdy viiz trakéni
abézny je ulozen nadvou dvoundpravovychtrakénich
nebo béznych podvozcich. Z trakénich a béznych
vozUl je mozné sestavit Ctyfvozovou, pétivozovou,
Sestivozovou a 0smivozovou obousmérnou  Sou-
pravu metra. Jednotlivé vozy jsou propojeny elek-
tricky, pneumaticky a mechanicky. ZvySeni komfortu
a pohodli pro cestujici prinasi moznost propojeni
jednotlivych voz( prechodovymi méchy.

Viz M je vybaven vozovym pocitacem, trakénim kon-
tejnerem, fidici jednotkou systému pneumatické brz-
dy vozu, baterii palubni sité¢ 24V a kompresorovym
soustrojim.

Viz T je bez trakéniho kontejneru a je vybaven vozo-
vym pocitatem a fidici jednotkou systému pneuma-
tické brzdy vozu.

Oba vozy Mh a Th jsou vzdy vybaveny jednim fidicim
stanovistém strojvedouciho.

The metro train-set (its characteristics and consist) is
allways in accordance with customer’s demands. The
train-set could be made of M motor cars and T trailer
cars so the required dynamic, drive and brake charac-
teristics could be met on all drive modes. Both motor
and trailing cars rests on the two two-axle traction or
normal bogies. Of the motor and trailing cars, the four,
five, six or eight-car bi-directional train-sets could be
made. Individual cars are electrically, pneumatically
and mechanically connected.

The possibility of using the connections with gangway
bellows brings higher travelling comfort to the pas-
sengers.

M car is equipped with vehicle’s computer, traction
container, control unit of the pneumatic-brake sys-
tem, compressor set and battery of the onboard 24V
network.

T car is made without the traction container. It is
equipped with vehicles’s computer and control unit of
the pneumatic-brake system.

Mh and Th type cars are allways equipped with one
driving cab.

SNADNA OBSLUHA

EASY TO USE

Souprava je vybavena mobilni ¢asti systému auto-
matického vedeni viaku umoznujici jizdu soupravy
s minimalnimi zéasahy strojvedouciho. V pfipadé
pozadavku na jizdu soupravy bez systému auto-
matického vedeni viaku umoZiuje strojvedoucimu
jednoduchou obsluhu intuitivné usporadany pult
strojvedouciho vybaveny fidicim kontrolérem, dis-
plejem nadfazeného fizeni a displejem kamerového
systému. Nad bezpecnou jizdou bdi mobilni &ast
zabezpecovaciho zarizeni. Pfehled o celé soupravé
strojvedoucimu zajidtuji externi kamery, doplriujici

zpétna zrcatka.

Jizdni komfort strojvedouciho zajidtuje nastavitel-
né kreslo, klimatiza¢ni jednotka a kalorifer. Z ddvodu
mozZného provozu soupravy na povrchu je ¢elni sklo

fidicich vozd vybaveno stahovact roletou.

The train-set is equipped with a mobile part of the
automatic train control system, which allows driving
the train with only minimum interference on the part of
engine driver. If the train-set has to be driven without
automatic control, the engine driver can drive it with
a simple intuitive control board, which has a controller,
display of the super-ordinate controls and a camera
system display. The mobile component of the security
equipment ensures safety during journey. The engine
driver has an overview of the whole train thanks to the
external cameras and the rear-view mirrors.

The engine driver can enjoy the comfort of a height-
adjustable seat, air-conditioning and a warm-air fur-
nace. As the train can go also above the ground,
the front window of the engine car has a pull-down
sun-shield.
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Navrh vnitrniho  prostoru  oddilu  pro  cestujici
(usporadani, volba materidll, navrh tvar(i i barev)
je proveden s ohledem na wytvoreni priiemného
prostredi pro cestujici i pracovniho prostfedi pro
fidice vozidla. Zvolené materidly jsou odolné proti
normalnimu provoznimu opotfebenti i proti nasilnému
poskozeni a jsou snadno Cistitelné. Pfi poSkozeni je
moznd snadna vymena poskozenych Easti interieru.
Regeni interiéru vozu zajistuje kvalitni a pohodiné ces-
tovani vSech cestujicich. Jeho design je nadcasovy
a zvySuje kulturu cestovani. Audiovizualni informacni
a komunikacni systém vozu umoziuje snadnou
a rychlou orientaci cestujicich. Usporadani interiéru
umoznuje snadny pohyb cestujicich a zaroven posky-
tuje maximalni moznou kapacitu. Tepelna pohoda
v oddilu pro cestujici je zajisténa klimatizacni nebo
ventilaéni jednotkou.

BEZPECNOST A KOMFORT CESTUJICICH

SAFETY AND COMFORT OF THE PASSENGERS

The interior (arrangement, selected material, shapes
and colouring] is designed to provide the most plea-
sant environment for both passengers and driver. The
selected materials are resistant to the service wear and
damage by force, for this they are also easily cleana-
ble. When damaged, the interior parts could be easily
replaced.

The interior time-less design provides quality and com-
fortable travel of all the passengers. Audiovisual infor-
mation and communication system enables quick and
gasy oOrientation of the passengers. The interior design
enables easy moving of the passenger retaining the
maximal available passenger capacity. Thermal com-
fort in the passenger compartment is ensured by either
the ventilation or air-condition unit

FIRE SIGNALISATION

\/ mistech potencialniho vzniku pozaru jsou umisténa
cidla teploty, v nejexponovangjsich mistech doplnéna
0 automaticky zasahujici hasici zafizeni s hasicim
praskem s dostate¢nou Uc¢innosti. Diagnostika a sig-
nalizace pozarni signalizace je opét vyvedena na
stanovisté strojvedouciho.

There are sensors installed in places of the highest
risk of fire. In the most exposed locations there are
also effective automated powder filled fire-extingui-
shers. The diagnostics and fire signalisation is dis-
played on the engine-driver’s control panel.

POZARN/| SIGNALIZACE & DVERE

DOOR

Pro vystup a nastup cestujicich jsou vSechny vozy
vybaveny na obou stranach vozu ¢tyfmi dvoukridlymi
posuvnymi dvefmi kapsového typu s pneumatickym
pohonem. Dvere jsou ovladany ze stanovisté stroj-
vedouciho.

Dvere na stanovisté strojvedouciho je mozné zablo-
kovat proti zneuziti Celni priichozi dvete, véetnd
posuvnych dvefi na stanovisté a dveri v Cele fidiciho
vozu, slouZi jako nouzoveé pro evakuaci cestuijicich.

All cars have four two-wing sliding pocket-type doors
with pneumatic actuation for passengers. The doors
are controlled from the engine driver control board.

The door to the engine-driver room can be blocked
against misuse. The front pass-through doors, inclu-
ding the sliding door to the engine-driver and the
door in the front of the leading engine car serve as
emergency exits for evacuation of passengers.
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HLAVNI TECHNICKE PARAMETRY

/\ | /\ BYAY DA >,
g , , . . - . Obousmélrné soucprava s asypchr(znnl’m pohonem . > ’ . >
v prichozim nebo neprlichozim provedeni, slozena z motorovych a bezmotorovych voz{. Souprava je uréena pro provoz na podzemnich drahéch s moznosti kratkodobého vyjezdu na povrch.
Train-set
Ctytvozova souprava Pétivozova souprava Sestivozova souprava Osmivozova souprava
Usporadani Configuration Mh+M+M+Mh Mh+M+M+M+Mh Mh+M+T+M+Mh Th+M+M+M+Th Mh+M+T+T+M+Mh Th+M+M+M+M+Th Mh+M+M+M+M+Mh  EMRETEMAEMAaETEMA Mh+M+T+M+T+T+M+Mh
Mh - motorovy viz s fidici kabinou, Th - bezmotorovy vz s fidici kabinou, M - vioZzeny motorovy viz bez fidici kabiny, T - vioZeny bezmotorovy viiz bez fidici kabiny
Usporadant dvojkoli B0 Bo+B0 B+ BoBotBoBo. [ BBt S b 20 +BoBo+BoBo+ | BoBo+BoBo+22+ [ 224BoBo+BoBo+ DoD0TIOR0” BoBo+ 22+ BoBo'+ BoBo+BoBo+22+BoBo+
Wheel-set arrangement BoBo’ BoBo’ BoBo'+ 22 2'2'+Bo'Bo+Bo'Bo’ Bo'Bo+Bo'Bo+22 BoBo“+ BoBo’ Bo'Bo'+ 22+ Bo'Bo’ 2'2'+2°2+Bo'Bo+BoBo’
Rozchod koleje Track gauge 1465 - 1520 mm
Min. polomér oblouku na trati 200m
Min. track curve radius
Min. polomér oblouku v depu 60 m
Min. depot curve radius
Provozni teploty Operating temperatures -40°C = +40°C
Délka vozu mezi sprahly '\:Ah’-;—h 18 623158 mm
Car length between couplers :
Rozvor podvozki Axle base 2100 mm
Svetla Sirka dverf Door clearance 1208 - 1 300 mm
Wska podlahy nad TK  FFloor height above TOR 1150 mm
Max. zatizeni na ndpravu EMiax-axieloacior s 11-1351t
pro 8 osob/m? pass./ m? :
Pocet mist k sezeni Mh, Th 42
Seating capacity M.T 48
Pocet mist celkem k sezeni
a k stani 8 osob/m? Mh, Th 255
Total number of seats and MT 270
standing places for 8 pass./ m?
Pocet mistv soupravé [Nkl placesinthe trainset 1050 1320 1320 1320 1590 1590 1590 1560 2130

Usporadani sedadel Seat arrangement

Podelné, pricné, kombinované

Max. zrychleni / zpomaleni 1,3 m/s?
Max. acceleration / deceleration 1,3 m/s?
Max. provozni rychlost FMax: service speed 80 km/h
Meax konstrukéni rychlost  FMax: design speed 80 - 100 km/h

Pohon Drive

Jmenovité trakéninapétil  FNOminal raction voltage:

Samostatny asynchronni motor pro kazdé hnaci dvojkoli

750V DC (500 + 975V)

Primér dvojkolf Wheel diameter
(nové/ojetd) (new / worn)

850 mm / 770 mm

Nucena ventilace / klimatizace salénu

Forced ventilation / air-condition

Klimatizace kabiny Driver's cab air-condition

Ventilace, topeni, klimatizace

ANO / YES

Provozni brzda

Service brake

Nouzova brzda

Emergency brake

elektrodynamicka (rekuperacni, odporova brzda)

elektropneumaticka
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BOGIE

Souprava je vybavena dvéma typy podvozkd,
trakénim a béznym. Ram podvozku je svarovany,
uzaviené konstrukce s ponizenym  stfednim
pricnikem a c&elniky. Vborné jizdni vlastnosti pro
cestujici zajistuje dvoustupriové vypruzeni vozidla.
Pro sekundarni vypruzeni je pouzita vzduchova
pruzina s paralelné razenym tlumic¢em. Funkci pri-
marniho vypruzeni a vedeni dvojkoli zajistuje special-
ni pryZova pruzina typu rollerspring. Pfenos taznych
sil mezi podvozkem a skiini zajistuje otocny cep
pevné spojeny se skiini, ktery je otocné spojen se
specidlnim pryzovym mechanismem pevné spoje-
nym réamem podvozku.

Trakéni a brzdné Uc¢inky zabezpeduji dva asyn-
chronni motory v podvozku. Vykon z trakéniho
motoru je prenasen na dvojkoli pres pruznou spojku
a jednostupriovou prevodovku.

The train is equipped with two types of bogies — trac-
tion bogie and normal. The bogie frame is welded;
it has closed construction with a lowered cross-pie-
ce and headpieces. The two-step vehicle springing
Seeures comfort during ride. Secondary springing is
assured by a pneumatic spring with a parallel-ban-
ked damper. Primaifspringing and mounted wheels
conduct is denebyraspesial rubber spring of the rol-
lerspringtyPERIFaCion POWersiiransmission between
the bogIERanERIRescarbody s ‘SeCured by a pivot,
whichNSICIOSEseORNECIEChWItRIRENBOCy and pivotally
connected with a special rubber mechanism — this is
close-connected with the bogie framework.
TractionsanchbrakeelieciS aresSeclrechby two asyn-
chronous motors in the bogie. Power from the traction
motor is transmitted to the mounted wheels through
a flexible joint and a single reduction gear.

BRAKE SYSTEM

Brzdovy systém soupravy pracuje tak, ze mobilni
¢asti systému automatického vedeni vlaku nebo
pomoci paky fidictho kontroléru ovladané stroj-
vedoucim se zaddvd pozadavek na brzdu. Ridici
systém soupravy vyda povel k aktivaci elektrody-
namické brzdy. Standardné souprava vyuziva elek-
trodynamickeé rekuperacni brzdeni. Energie, kterou
neni napajeci sit schopna pfi rekuperaci prijmout, je
marena v brzdovém odporniku. Pouziti IGBT prvk{
v trakénich stfidadich a rekuperadéni brzdéni zajistuji
optimalni wuziti elektrické energie a minimalizaci

nékladd na provoz

V pripadé, Ze nelze z néjakeho divodu pozadavek
na elektrodynamickou brzdu splnit, je do cinnosti
uvedena elektronicky fizena elekiropneumaticka
brzda, ktera spolupracuje s fidicim systemem sou-
pravy. Elektropneumatickéa brzda pracuje na kazdem
voze nezavisle a je vybavena protismykovou regula-
ci. Soucasti elektropneumatické brzdy je rovnez sy-
stém stiadacové brzdy, zajistujici zabrzdéni soupravy

pri odstaveni napk v depu.

The brake 8ystem of the train car setfiSicontrolied
by the mobile part of the automatic tralfifCONtrolsys=
tem or by the jack of driving controllefoperated by
the driver. The control system issuesihe command
for the electro-dynamic braking system.”As*a stan-
dard the set uses electro-dynamic recuperation
braking. The energy, which the network is unable
to receive during recuperation, is eliminated in the
braking resistor. Thanks to IGBT elements in the
traction inverters and recuperation braking, the use
of electrical power is optimised and the operating
costs are minimised.

If the electro-dynamic brake cannot obey the order
for some reason, the electronically controlled electro-
pneumatic brake is engaged, which is connected
with the car set control system. The elector-pneu-
matic brake of each car works independently and
has an anti-skid regulation. The electro-pneumatic
braking system includes also an accumulator brake,
which ensures braking of the car set, even when it is
suspended from operation, for instance in a depot.

SKODA TRANSPORTATION
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METRO MODERNIZATION OPTIONS

SKODA TRANSPORTATION

provadi rozsahlou modernizaci souprav metra. Cilem rekonstrukce
je zvyseni bezpecnosti, prodlouzeni Zivotnosti a zefektivnéni provozu
tak, aby modernizované soupravy byly dobfe srovnatelné s novymi
vozidly predevS8im v ucinnosti elektrickych zafizeni, v bezpecnosti
a spolehlivosti provozu, v ndro¢nosti na udrzbu ¢i komfortu cestuji-

cich a strojvedouciho.

ROZSAHLA MODERNIZACE

Modernizace skfiné zahrnuje zasadni zménu Celni Casti vozidla
véetné kabiny strojvedouciho.

V rekonstrukci podvozku je z hlediska zmén dominantni nové vedeni
dvojkoli fesené ovérenym zplisobem — vodicimi ¢epy. Spolehlivost
pojezdu zvySuje pouziti zubové spojky KWD pro prenos tocivého
momentu z trakéniho motoru na prevodovku spolu s novou konzolf
z&vésu prevodovky.

Modernizace pneumatické vyzbroje se vyznacuje predevSim
vyuzitim Sroubovych rotacnich kompresord, instalaci vysousecu
vzduchu do pneumatickych obvodt a aplikaci elektricky fizeného
brzdi¢e samocinné brzdy. Moderni rekuperaéni brzda je doplnéna
odporovou.

Modernizace elektrické ¢asti zahrnuje predevsim nahradu nehos-
podarné kontaktni odporové regulace pulzni, pouZivajici moderni
IGBT moduly. Rizeni soupravy je pocitacove.

ZVYSENA BEZPECNOST

Zasadni pozornost byla vénovana splinéni pozadavkd odolnosti proti
horeni a netoxi¢nosti podlahy, vnitfniho oblozeni ¢i pouZitych kabeld.
Kazdy z vozu disponuje novou moderni poZarni signalizact.

KOMFORTNI A PRAKTICKY
INTERIER

Zcela nové je koncipovan interiér vagonu, ktery poskytuje dostatek
pohodli sedicim i stojicim pasazérdm. Na zékladé pozadavkl zakaz-
nika Ize interiér vybavit podélng &i pricné usporadanymi sedadly.
Souprava je vybavena vizualnim a akustickym digitalnim informa&nim

systémem.
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is implementing the extensive modernization of metro train-sets. The
main objectives of this modernization are enhanced safety, longer
service life, and improved operational efficiency of the modernized
train-sets to be fully comparable to presently built vehicles, primarily
in terms of electrical equipment efficiency, safety, operational reliabili-
ty, and passenger and driver comfort.

EXTENSIVE MODERNIZATION

Car body modernization incorporates changes to the front part of the
motor car, including the driver’s cab. Regarding bogie modernization,
a new wheel-set guide made by well-proven center-pins is a major
part of the modernization. Together with the use of a KWD tooth
clutch for torque transmission between traction motor and gearbox
and a new gearbox suspension bracket for the gearbox suspension,
all these improvements make for much better bogie reliability.

The modernization of pneumatic equipment features the use of
screw rotary compressors driven by three-phase asynchronous
motors, the installation of air dryers in pneumatic circuits, and the
application of an electrically controlled brake valve for the automatic
brake. A modern recuperative brake is assisted by a resistor brake.
Important modernization of the electrical parts of the vehicle espe-
cially includes the replacement of uneconomical contact resistance
regulation with pulse control incorporating modern IGBT modules.
The entire train-set is computer-controlled.

ENHANCED SAFETY

Principal attention was paid to meeting the requirements of combus-
tion resistance and the non-toxic characteristics of all internal lining

and cables, together with a state-of-the-art fire warning system.

COMFORTABLE
AND PRACTICAL INTERIOR

The concept of the vehicle interior is completely innovative and fully
depends on the particular customers’ wishes with either a longitudi-
nal or transverse seat arrangement to offer comfort to both standing
and sitting passengers. For better passenger comfort is used visual
and acoustic digital passender information system.

SKODA TRANSPORTATION

MOZNOSTI MODERNIZACE METRA
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