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Datovy list obsahujici parametry relevantni pro homologaci vozidla projektu ForCity Smart Bonn — tramvaj
41T (typové oznaceni SWB — NF8 VZW) .

Pouzité zkratky

BOStrab  pravni pfedpis upravujici oblast provozu tramvaji, metra a lehké Zeleznice (Verordnung Uber
den Bau und Betrieb der StraBenbahnen)

CAN sbérnice (Controller Area Network)
EBO pravidla a pfedpisy pro zeleznice (Eisenbahn-Bau- und Betriebsordnung)
EHB elektrohydraulicka brzda
ELA elektroakustické zafizeni
IMU indukéni systém pienosu zprav
LH dokument s pozadavky na produkt (Lastenheft)
PZB vlakovy zabezpecovat pracujici na principu bodového fizeni viakl
SWB Dopravni podnik mésta Bonn (Stadtwerke Bonn GmbH)
TDD technicky a diagnosticky displej
VCU fidici jednotka vozidla
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A. UVOD - PARAMETRY VOZIDLA

A.1. Oznaceni vozidel

ForCity Smart Bonn — tramvaj 41T, typové oznaceni SWB - NF8 VZW. Dale bude pouzivano pouze
oznaceni 41T.

Tramvajova vozidla jsou uréena pro pouziti ve verejné dopravé. Vozidla 41T jsou uréena pro pfepravu osob
v mésté Bonn a jsou zalozena na stavajici platformé vozidla ForCity.

Ve standardnim provozu s cestujicimi maji byt nasazeny na stavajicich linkach 61, 62 a 65 (viz [3]). Pro
Gcely prepravy &i zkusebnich jizd se vozidla mohou pohybovat po celé siti SWB (vyjma Usekl dle EBO).

A.2. Zakladni popis vozidla

Jednd se o tfi¢lankovou nizkopodlazni tramvaj se ¢tyfmi trakénimi podvozky uréenou pro obousmérny a
samostatny provoz v jednoduché trakci.

Sekce vozidla - zavazné znadéeni

Clanek B Clanek C Clanek A
Section B Section C Section A
Wagenteil B Wagenteil C Wagenteil A

v v v v Naprava - éislovani  § ¢ v ¥
8 7 6 2

Podvozek

trakéni trakéni trakéni trakéni
Obrazek 1: Nizkopodlazni tramvaj 41T

A.3. Uréeni vozidla a podminky provozu

Urceni vozidla a podminky provozu

Typ a provedeni vozidla Tramvajové vozidlo

Smér jizdy - provozu Obousmérny provoz

Samostatny provoz pouze v jednoduché trakci
s nouzovym odtazenim

Zplsob provozu

V&etné provozu v tunelu
Provoz v tunelu Hauptbahnhof — 50 m
Ramersdorf — 550 m

Ano, viz Eervené oznacené Useky trati v

Tratové zabezpeceni vlaku Gleisnetzplan(2]
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A.4. Zakladni technické prvky vozidla

Zakladni technické prvky vozidla

Délka vozidla 30600 mm
Sitka vozidla 2400 mm
Rozchod 1435 mm
Pocet ¢lanki 3

Pocet podvozkli 4

Pocet hnacich podvozk( (s motory) 4

Pocet béZnych podvozki (bez motor() 0

Druh podvozku Oto¢ny s napravami
Podil nizké podlahy v prostoru pro cestujici 100%

Pocet dveri

4 dvoukfidlé dvere na kazdé strané + 1 zvlastni dvere ke
kazdé kabiné fidice

Maximalni rychlost

80 km/h

A.5. Trakéni vyzbroj

Druh pohonu

Trakéni vyzbroj

Pohon jednotlivych naprav vzduchem chlazenymi
tfifazovymi/asynchronnimi motory s plné odpruzenymi
pievodovkami.

Trakéni systém

Jednosystémové vozidlo, 750 V DC (+20 %/- 30 %)

Maximalni vykon

70 kW na napravu
560 kW celkové

A.6. Monitorovaci a bezpeénostni vybaveni

Viz homologa¢ni koncept FG19[4].

Monitorovaci a bezpeénostni vybaveni

Kamerovy systém

Pouziti kamer na obou stranach kabiny fidi¢e k dohledu
na celou délku vozidla a vnitfni kamery k dohledu nad
celym prostorem pro cestujici

Bezpe&nostni zafizeni

Vlakovy zabezpe&ovac PZB 600 M v&etné funkcionality
IMU s fizenim vyhybek a hlaSenim volnosti koleje.

PZB muize byt fidicem deaktivovano (preklenuto).

Detekce pozaru

Zadné detekce pozéaru v prostoru pro cestujici. Pouze
senzory kouie v méni¢ovych skfinich.

Poplachovy systém pro cestujici

Nouzova brzda pro cestuijici, intercom, a videokamera
jsou umistény v prostoru dvefi. Prostor dvefi sestava ze
dvou naproti sobé umisténych dvefi pro nastup
cestujicich.
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ELA

Ano, typ RRAM-MCTN/D30

Tachograf

Ano, typ TM14-1

Radiostanice

Ano, typ DFM880i 19*

A.7. Provozni podminky

Provozni podminky

Provoz na trati dle EBO

ne

Provoz na trati dle BOStrab

Ano, véetné draznich téles na Urovni silnice, zvlastnich i
nezavislych draznich téles dle BOStrab § 16

Jizda na vyhled nebo pomoci zafizeni
k zabezpeceni vozidla

Provoz jak zabezpe&enim vyhledem tak i pomoci
zafizeni k zabezpeceni jizdy vozidla. Infrastruktura SWB
(viz [2]) odpovida pozadavkim BOStrab.

Nejvétsi stoupani/sklon na trati

6 %, délka 500 m

A.8. Brzdova vyzbroj

Viz homologaéni koncept FG06[5] a brzdova matice[6].

Elektrohydraulicka brzda

Brzdova vyzbroj

Pasivni systém, kotou¢ova brzda s odpruzenymi
brzdovymi €elistmi ovladanymi hydraulickym agregatem.
Uvolnéni EHB mozné také automaticky pfes TDD.

Magneticka kolejnicova brzda

Ano, 1 par na kazdém podvozku

Elektrodynamicka brzda

Ano, maximalni brzdna sila pro celé vozidlo123 kN

A.9. Provoznirezimy vozidla

Provozni rezimy vozidla

Normalni rezim

Bézny provozni stav

Nouzovy rezim (HW rezim)

V pfipadé vypadku VCU nebo 1/O modulu ¢i CAN
sbérnice Ize pokracovat v jizdé s cestujicimi omezenou
rychlosti k nejbliz§imu evakuaénimu mistu. DalSi jizda

do depa nasleduje bez cestujicich. HW rezim vypne
napajeni VCU. Provozné relevantni systémy jsou
pfepnuty do autonomniho rezimu, rychlost je
automaticky omezena na 30 km/h. HW vedeni
pohonnych a bezpeé&nostnich signalt umoziuji vozidlu
pokracovat v jizdé.
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A.10. Klimatické podminky

Misto provozu — vnéjsi klimatické podminky

Zemé Némecko

Mésto Bonn

Teplota vnéjsi

Maximalni teploty okoli pfi provozu -25°C az +45 °C

Maximalni teploty okoli v pfistrojovych kontejnerech na

e -25°C az +70°C
stfese

Omezeni teploty vzduchu uvnitf vozidla -25°C az +55°C

Nadmoiska vyska

Maximalni nadmofska vySka (tfida A1 dle EN 50125-

1:2014) do 1400 m n.m.

Vihkost vné vozidla

—roéni pramér: relativni vihkost < 75 %;

— nepfetrzité 30 dni v roce: relativni vihkost mezi 75 % a 95
%;

—néhodné v ostatnich dnech: relativni vihkost mezi 95 % a
100 %;

— maximalni absolutni vlhkost: 30 g/m3 v tunelech

Relativni vlhkost vné vozidla (dle EN 50125-1:2014)

Pro v§echny pristroje definované v EN 50125 je definovana teplotni tfida T3. Pro vSechny ostatni pfistroje
je teplotni tfida T3 nasazena jako cil.

A.11. Minimalni poloméry v siti SWB

Minimalni poloméry

Nejmensi konkavni polomér (stoupani) R500m (KénigstraBe)
Nejmensi konvexni polomér (klesani) R610m (Stdunterfihrung)
Nejmens§i horizontalni polomér R17,227m (Wendeschleife Quirinusplatz)
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B. SOUVISEJiCi DOKUMENTACE A PRILOHY

Seznam souvisejici dokumentace

Cislo Nazev Cislo dokumentu a druh dokumentu
[1] TYPOVY VYKRES TRAMVAJ 41T LO86855P
[2] Anlage 01 — Gleinsnetzplan LH Anlage 01_Gleisnetzplan
[3] Anlage 02 - Liniennetzplan LH_Anlage 02_Gleisnetzplan
[4] Homologaéni koncept FG19 TD058075
[5] Homologaéni koncept FG06 TD056479
[6] Brzdova matice TD049544
Cislo Nazev Cislo dokumentu a druh dokumentu
[A1]
[A2]
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A. Konfigurace vozidel

Obé vozidla jsou tfi¢lankova, obousmérna a maji &tyfi podvozky. Stfedni €lanek vozidla 41T je neseny.
Stredni ¢lanek vozidla 40T ma dva podvozky. Zakladni rozméry vozidle jsou uvedeny v tabulce.

Zakladni rozméry 40T Plzen 41T Bonn
Délka vozidla (mm) 29 140 30 600
Délka predniho €lanku A (mm) 9400 11 685
Délka prostifedniho ¢lanku C: (mm) 10 340 7 230
Délka &ela (mm) 1710 2 040
Vzdalenost 1. podvozku od otoéného ¢epu (mm) 4 230 7 835
Vzdalenost 2. podvozku od otoéného ¢epu (mm) 2 380 2 005
Vzdalenost 2. a 3. podvozku (mm) 5 580 11 240
Sitka vozidla (mm) 2500 2400
Pocet podvozkii 4 4
Srovnani pfiénych fezl vozidel
41T - Bonn 40T - Plzef
S | ——
. ! |
' i I
(I ==
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\

\

\
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\

\

\
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\

\

\

\
|
L

jzbroj

85 (ToP—elekirov

Zaver

Obrys vozidla 41T je prostorové méné naroény, nez obrys vozidla 40T, s vyjimkou vysky spodku, kde obrys 41T
presahuje obalku o 21mm na ose vozidla. V nizSich svétlych vyskach se pak pohybuji zabezpefovace, uvedené
ve vykresech LO97508P a LO97517P.
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B. Vyboéeni vozidel
Vyboéeni vozidle dle CSN 280318:2015

Okrajové podminky

Norma CSN 280318: 2015 neuvazuje néklon vozidla a neuvazuije ani ptiéné deformace ve vypruzeni.

Pri¢né pohyby

Okrajové podminky Statické
PFi¢na deformace primarniho vypruzeni 0 mm
PFicna deformace sekundéarniho vypruzeni 0mm
Naklon vozidla 0°
Zohlednén najezd do oblouku ano
Kolejovy kanal Viz A.2.2.
Minimalni polomér oblouku v Plzni 18 m

Sitka kolejového kanalu

Dle normy €SN 73 6412 - GEOMETRICKE USPORADANi KOLEJE TRAMVAJOVYCH TRATI byl
vypocten kolejovy kanal +/- 21 mm pro R=500m a +/-32,5mm pro R<500m.

Obrys pro tramvajova vozidla

Dle normy CSN 280318: 2015 PRUJEZDNE PRUREZY TRAMVAJOVYCH TRATi A OBRYSY PRO
VOZIDLA PROVOZOVANA NA TRAMVAJOVYCH TRATICH je &itka obrysu pro tramvajové vozidlo v pfimé
trati 2 700 mm, tzn. poloSirka obrysu 1 350 mm. RozS§ifeni obrysu pro vozidlo ve smérovém oblouku a soucet
polosifky obrysu jsou uvedeny v tabulkach nize.
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Rozsiteni obrysu ve smérovém oblouku

10 11 12 13 14 15 17
Polomér 0 5
oblouku R

200 225 250 275 300 350 400 450 500 750 1000

néjsi roz§ifeni]
e oo |730{880|650 625|600 | 580|560 530 505 | 485 | 470| 455|440 380 325 | 290| 260|220 190 165 145 125| 110{100| 90 | 80 | 70 | 60 | 50 [ 45 40 | 35|30 | 2520 15| 10| 5 | 0
{mm]

Vnitini
'°g§j;§’l‘j§jf“ 430|405|380|360| 345|330 315|300 | 285|270 | 260|250 | 240|200 | 165 135|110/ 90 | 70 | 55 | 45 |35 |30 |25 |20 [15|10| 5 [0 |0 [0 [0 |0 0|0 0|0 |0 |0
vozidla [mm]
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Vysetieni prlijezdu obloukem

Srovnani hodnot vyboéeni skiini pii prijezdu obloukem — Osova poloha
41T - Bonn 40T - Plzen

. Vile .
, NP NP Vile Vile
Pl ss MaX'T?,Im MaX|'rrJa(In| k obrysu S EE Maximalni Maximalni k obrysu | Vule k obrysu
oblouku vnejsi vnitrni i na gy gy A e
R vyboceni vyboceni na vnejsi vnitin vnejsi vnitrni na vnejsi na vnitrni
vozidla vozidla strané strané vyboéeni vyboéeni strané strané
[m] [mm] [mm] oblouku oblouku vozidla [mm] vozidla [mm] oblouku | oblouku [mm]
o] | [mm]

18 1520 1460 560 320 1615 1490 465 290
19 1505 1447 525 308 1597 1478 433 277
20 1492 1434 508 296 1581 1466 419 264

21 1479 1423 496 287 1566 1456 409 254
22 1468 1413 482 282 1553 1446 397 249
23 1458 1403 472 277 1541 1438 389 242
24 1448 1395 462 270 1529 1430 381 235
25 1439 1387 441 263 1519 1422 361 228
26 1430 1380 425 255 1509 1416 346 219
27 1423 1373 412 247 1500 1410 335 210
28 1415 1367 405 243 1492 1404 328 206
29 1408 1361 397 239 1484 1399 321 201

30 1402 1356 388 234 1476 1394 314 196
35 1375 1333 355 217 1445 1373 285 177
40 1354 1317 321 198 1422 1358 253 157
45 1338 1304 302 181 1403 1346 237 139
50 1325 1293 285 167 1388 1336 222 124
60 1305 1278 265 162 1366 1322 204 118
70 1290 1267 250 153 1350 1311 190 109
80 1279 1258 236 147 1337 1304 178 101

90 1271 1252 224 143 1328 1298 167 97
100 1264 1247 211 138 1320 1293 155 92
110 1258 1242 202 138 1314 1289 146 91
120 1253 1239 197 136 1309 1286 141 89
130 1249 1236 191 134 1304 1283 136 87
140 1246 1233 184 132 1300 1281 130 84
150 1243 1231 177 129 1297 1279 123 81
175 1237 1227 173 128 1290 1275 120 80
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41T - Bonn 40T - Plzen

Vile .
. N S Vile Vile
Folemes MaXIT?,Im MaX|.rrja,In| k obrysu S EE Maximalni Maximalni k obrysu | Vule k obrysu
oblouku vnejsi vnitini R na i v v e
boceni vybodeni na vnejsi vnitrni vnejsi vnitrni na vnejsi na antl:nl
A Vybo dl vozidia strané strand vyboéeni vyboéeni strané strané
- "E’nf%]a - oblouku | 318" | vozidia[mm] | vozidla [mm] | oblouku | oblouku [mm]
mml | O [mm]
200 1232 1223 168 127 1285 1271 115 79
225 1229 1221 166 129 1281 1269 114 81
250 1226 1219 164 131 1278 1267 112 83
275 1223 1217 162 133 1276 1266 109 84
300 1222 1216 158 134 1274 1264 106 86
350 1218 1213 157 137 1270 1262 105 88
400 1216 1212 154 138 1268 1261 102 89
450 1214 1210 151 140 1266 1260 99 90
500 1213 1209 147 141 1264 1259 96 91
750 1209 1206 146 144 1259 1256 96 94
1000 1206 1205 144 145 1257 1254 93 96
Pfima 1200 1200 150 150 1250 1250 100 100

Srovnani hodnot vybodéeni skiini pii prljezdu obloukem — Staticka poloha
41T - Bonn 40T - Plzen

Vile Vile Vile
oblouku b 1 . bo&eni &S na vnitrni vnéjsi whbodeni VnEiEi k obrysu na
i v\)/logicc;?; | v\}/logicc?la; | ;,trajr?éI S Sl \)//ozidla strajné vl St
[m] [mm] [mm] oblouku ot[)rL?;I;u VR [ [mm] oblouky | OPlouku [mml
[mm] [mm]
18 1569 1493 511 287 1669 1523 411 257
19 1554 1479 476 276 1651 1510 379 245
20 1541 1467 459 263 1636 1499 364 231
21 1529 1456 446 254 1621 1488 354 222
22 1517 1445 433 250 1608 1479 342 216
23 1507 1436 423 244 1596 1470 334 210
24 1497 1427 413 238 1584 1462 326 203
25 1489 1420 391 230 1574 1455 306 195
26 1480 1412 375 223 1564 1449 291 186
27 1473 1406 362 214 1555 1442 280 178
28 1465 1399 355 211 1547 1437 273 173
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41T - Bonn 40T - Plzen

Vile Vile - Vile
Polomér Maxir"rkélllni Maxi'njéllni k obrysu Kk obrysu Maximalni MaX|'rrja(In| k obrysu Vile
ol Vnefs! p thtm p ni, na vnitrni vnéjsi thfm . ni, k obrysu na
1| et | wpotent | S| T | gpotent | S| 0 i shand
[m] [mm] [mm] oblouku ol[)r[r?;l;u VR [ [mm] oblouky | OPlouku [mml
[mm] [mm]
29 1459 1394 346 206 1539 1431 266 169
30 1452 1388 338 202 1532 1426 258 164
35 1426 1366 304 184 1501 1406 229 144
40 1405 1349 270 166 1478 1390 197 125
45 1389 1336 251 149 1459 1378 181 107
50 1376 1326 234 134 1445 1369 165 91
60 1356 1310 214 130 1422 1354 148 86
70 1342 1299 198 121 1406 1344 134 76
80 1331 1291 184 114 1394 1336 121 69
90 1323 1284 172 111 1385 1330 110 65
100 1316 1279 159 106 1377 1325 98 60
110 1310 1275 150 105 1371 1322 89 58
120 1305 1271 145 104 1365 1318 85 57
130 1301 1268 139 102 1361 1316 79 54
140 1298 1266 132 99 1357 1314 73 51
150 1295 1264 125 96 1354 1315 66 45
175 1289 1259 121 96 1347 1316 63 39
200 1285 1256 115 94 1342 1316 58 34
225 1281 1253 114 97 1338 1317 57 33
250 1278 1251 112 99 1335 1317 55 33
275 1276 1252 109 98 1333 1318 52 32
300 1274 1252 106 98 1331 1318 49 32
350 1271 1252 104 98 1327 1318 48 32
400 1269 1253 101 97 1325 1319 45 31
450 1267 1253 98 97 1323 1319 42 31
500 1247 1234 113 116 1301 1294 59 56
750 1243 1234 112 116 1297 1295 58 55
1000 1241 1235 109 115 1297 1295 53 55
Pfima 1236 1234 114 116 1296 1296 54 54
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Vile obrysu 41T - Bonn k obrysu 40T — Plzeri

Prujezd - osova

Prujezd - staticka

Polomer Vile obrysu Vle obrysu Vle obrysu Vile obrysu

41T k obrysu 41T k obrysu 41T k obrysu 41T k obrysu

oblouku R 1 40T na vnajgi | 40T na vnitini | 40T navnéj& | 40T na vnitini

[m] strané oblouku | strané oblouku | strané oblouku | strané oblouku

[mm] [mm] [mm] [mm]

18 95 30 100 30
19 92 31 97 31
20 89 32 95 32
21 87 33 92 32
22 85 33 91 34
23 83 35 89 34
24 81 35 87 35
25 80 35 85 35
26 79 36 84 37
27 77 37 82 36
28 77 37 82 38
29 76 38 80 37
30 74 38 80 38
35 70 40 75 40
40 68 41 73 41
45 65 42 70 42
50 63 43 69 43
60 61 44 66 44
70 60 44 64 45
80 58 46 63 45
90 57 46 62 46
100 56 46 61 46
110 56 47 61 47
120 56 47 60 47
130 55 47 60 48
140 54 48 59 48
150 54 48 59 51
175 53 48 58 57
200 53 48 57 60
225 52 48 57 64
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VySetieni ndjezdu do oblouku

Prujezd - osova

Prujezd - staticka

Poloms Vile obrysu Vile obrysu Vile obrysu Vile obrysu
?°:‘e; 41T kobrysu | 41Tkobrysu | 41Tkobrysu | 41T k obrysu
oblouku 40T navnéj&i | 40T nawvnitini | 40T na vn&jgi | 40T na vnitini
[m] strané oblouku | strané oblouku | stran€ oblouku | strané oblouku
[mm] [mm] [mm] [mm]
250 52 48 57 66
275 53 49 57 66
300 52 48 57 66
350 52 49 56 66
400 52 49 56 66
450 52 50 56 66
500 51 50 54 60
750 50 50 54 61
1000 51 49 56 60
Pfima 50 50 60 62

Srovnani hodnot vyboéeni skfini pfi najezdu do oblouku — Osova poloha
41T - Bonn 40T - Plzen

Vile

. NP L Vile Vile
Polomér Maxn:r??llm MaX|.rrJa,In| k obrysu SEnE Maximalni Maximalni k obrysu | Vule k obrysu
oblouku vnejsi vnitrni vy s na Yoy sy . Y. e
T vybogeni na vnejsi Vil vnejsi vnitrni na vnejsi na vnitrni
= \)//ozi dla vozidia strané strand vyboéeni vyboéeni strané strané
[m] [m] [m] oblouku oblouku vozidla [mm] vozidla [mm] oblouku | oblouku [mm]
o] | [mm]
18 1568 1460 512 320 1770 1490 310 290
19 1549 1447 481 308 1740 1478 290 277
20 1532 1434 468 296 1712 1466 288 264
21 1516 1423 459 287 1687 1456 288 254
22 1502 1413 448 282 1664 1446 286 249
23 1489 1403 441 277 1642 1438 288 242
24 1477 1395 433 270 1623 1430 287 235
25 1467 1387 413 263 1604 1422 276 228
26 1456 1380 399 255 1587 1416 268 219
27 1447 1373 388 247 1572 1410 263 210
28 1438 1367 382 243 1557 1404 263 206
29 1430 1361 375 239 1543 1399 262 201
30 1423 1356 367 234 1530 1394 260 196
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41T - Bonn 40T - Plzen

| Vile .
Follausy MaxiT?’Ini Maxi'njé(InI k :i:lrl}?su LSCLIPEY Maximalni Maximalni k :i:lrl}?su Vile k obrysu
oblouku | VNeIST | vnitl e | 1A V&S vnitini navnéjg | na vnitini
= vychem vychem strané vn |trnJ vyboéeni vyboéeni strané strané
- "E’nf'r:']a "E’nf'r:']a oblouku osg{:::u vozidia [mm] | vozidia[mm] | oblouku | oblouku [mm]
[mm] [m] [mm]

35 1391 1333 339 217 1477 1373 253 177
40 1367 1317 308 198 1449 1358 226 157
45 1349 1304 291 181 1427 1346 213 139
50 1334 1293 276 167 1410 1336 200 124
60 1312 1278 258 162 1383 1322 187 118
70 1296 1267 244 153 1364 1311 176 109
80 1284 1258 231 147 1350 1304 165 101
90 1275 1252 220 143 1339 1298 156 97
100 1267 1247 208 138 1330 1293 145 92
110 1261 1242 199 138 1323 1289 137 91
120 1256 1239 194 136 1317 1286 133 89
130 1252 1236 188 134 1312 1283 128 87
140 1248 1233 182 132 1307 1281 123 84
150 1245 1231 175 129 1304 1279 116 81
175 1238 1227 172 128 1296 1275 114 80
200 1234 1223 166 127 1290 1271 110 79
225 1230 1221 165 129 1286 1269 109 81
250 1227 1219 163 131 1282 1267 108 83
275 1224 1217 161 133 1279 1266 106 84
300 1222 1216 158 134 1277 1264 103 86
350 1219 1213 156 137 1273 1262 102 88
400 1217 1212 153 138 1270 1261 100 89
450 1215 1210 150 140 1268 1260 97 90
500 1213 1209 147 141 1266 1259 94 91
750 1209 1206 146 144 1261 1256 94 94
7000 1207 1205 143 145 1258 1254 92 9%

Prima 1200 1200 150 150 1250 1250 100 100
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Srovnani hodnot vybocéeni skfini pfi najezdu do oblouku — Staticka poloha
41T - Bonn 40T - Plzen

Vile Vile - Vile
Polomér Maxir"rkélllni Maxi'njéllni k obrysu Kk obrysu Maximalni MaX|'rrja(In| k obrysu Vile
oblouku | vnejst - vniti " | navnitini Vnajsi vnitmt " | Kobrysuna
A | ot | aboteri | 6| "y’ | st | WESEe | S|
[m] [mm] [mm] oblouku ol[)r[r?;l;u VR [ [mm] oblouky | OPlouku [mml
[mm] [mm]
18 1619 1493 461 287 1853 1523 227 257
19 1601 1479 429 276 1823 1510 207 245
20 1584 1467 416 263 1796 1499 204 231
21 1568 1456 407 254 1771 1488 204 222
22 1554 1445 396 250 1748 1479 202 216
23 1541 1436 389 244 1727 1470 203 210
24 1530 1427 380 238 1707 1462 203 203
25 1519 1420 361 230 1689 1455 191 195
26 1509 1412 346 223 1673 1449 182 186
27 1499 1406 336 214 1657 1442 178 178
28 1491 1399 329 211 1643 1437 177 173
29 1483 1394 322 206 1629 1431 176 169
30 1475 1388 315 202 1616 1426 174 164
35 1444 1366 286 184 1563 1406 167 144
40 1420 1349 255 166 1522 1390 153 125
45 1402 1336 238 149 1490 1378 150 107
50 1387 1326 223 134 1465 1369 145 91
60 1365 1310 205 130 1438 1354 132 86
70 1349 1299 191 121 1420 1344 120 76
80 1337 1291 178 114 1405 1336 110 69
90 1328 1284 167 111 1394 1330 101 65
100 1320 1279 155 106 1386 1325 89 60
110 1314 1275 146 105 1378 1322 82 58
120 1309 1271 141 104 1372 1318 78 57
130 1305 1269 135 101 1367 1316 73 54
140 1301 1267 129 98 1363 1314 67 51
150 1298 1265 122 95 1359 1315 61 45
175 1291 1262 119 93 1351 1316 59 39
200 1287 1260 113 90 1346 1316 54 34
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41T - Bonn 40T - Plzen

Vile Vile Vile
PR ybodeni | vyboseni | vngsr | evnitini Ui wbofeni | wngji | Koprysuna
\)//ozidla \)//ozidla strajné S eSSl \)//ozidla strajné vl St
oblouku vozidla [mm] oblouku [mm]
[m] [mm] [mm] oblouku ] [mm] oblouku
[mm] [mm]
225 1283 1258 112 92 1341 1317 54 33
250 1280 1257 110 93 1338 1317 52 33
275 1277 1256 108 94 1335 1318 50 32
300 1275 1255 105 95 1332 1318 48 32
350 1272 1253 103 97 1329 1318 46 32
400 1270 1252 100 98 1326 1319 44 31
450 1268 1251 97 99 1324 1319 41 31
500 1249 1242 111 108 1305 1294 55 56
750 1244 1240 111 110 1302 1295 53 55
1000 1242 1239 108 111 1301 1295 49 55
Pfima 1236 1235 114 115 1297 1296 53 54
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Vile obrysu 41T - Bonn k obrysu 40T — Plzeri

Najezd - osova

Najezd - staticka

Polomer Vile obrysu Vle obrysu Vle obrysu Vile obrysu

41T k obrysu 41T k obrysu 41T k obrysu 41T k obrysu

oblouku R 1 40T na vnajgi | 40T na vnitini | 40T navnéj& | 40T na vnitini

[m] strané oblouku | strané oblouku | strané oblouku | strané oblouku

[mm] [mm] [mm] [mm]

18 202 30 234 30
19 191 31 222 31
20 180 32 212 32
21 171 33 203 32
22 162 33 194 34
23 153 35 186 34
24 146 35 177 35
25 137 35 170 35
26 131 36 164 37
27 125 37 158 36
28 119 37 152 38
29 113 38 146 37
30 107 38 141 38
35 86 40 119 40
40 82 41 102 41
45 78 42 88 42
50 76 43 78 43
60 71 44 73 44
70 68 44 71 45
80 66 46 68 45
90 64 46 66 46
100 63 46 66 46
110 62 47 64 47
120 61 47 63 47
130 60 47 62 47
140 59 48 62 47
150 59 48 61 50
175 58 48 60 54
200 56 48 59 56
225 56 48 58 59
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Zavér

Najezd - osova

Najezd - staticka

Poloms Vile obrysu Vile obrysu Vile obrysu Vile obrysu
b? °:‘e; 41T k obrysu 41T kobrysu | 41Tkobrysu | 41Tk obrysu
Geleiid 40T navn&& | 40T navnitini | 40T na vn&jgi | 40T na vnitini
[m] strané oblouku | strané oblouku | strané oblouku | strané oblouku
[mm] [mm] [mm] [mm]
250 55 48 58 60
275 55 49 58 62
300 55 48 57 63
350 54 49 57 65
400 53 49 56 67
450 53 50 56 68
500 53 50 56 52
750 52 50 58 55
1000 51 49 59 56
Pfima 50 50 61 61

Obdlka vozidla 41T Bonn pfi priljezdu obloukem a pii ndjezdu do oblouku se stejnymi okrajovymi podminkami
nepfesahuje obalku 40T Plzeri.
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C. Souvisejici dokumentace a pfilohy

Seznam souvisejici dokumentace

Cislo Nazev Cislo dokumentu a druh dokumentu
1 TRICLANKOVA NiZKOPODLAZNI TRAMVAJ LO80602P
2 DREITEILIGE NIEDERFLURSTRABENBAHN LO86855P
3 Obrys vozidla 40T TD063530
4 QUERSCHNITTE VON WAGENKASTEN LO83155P
5 UMISTENI IMU 67kHz na &l. C LO97517P
6 UMISTENI IMU 91kHz a PZB na ¢l. A,B LO97508P

Cislo Nazev Cislo dokumentu a druh dokumentu
1 SROVNANI PROFILU SKRINI 40T A 41T TD065887
2
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Veskera prava k tomuto dokumentu pfislusi SKODA TRANSPORTATION a.s.!

osobam!

@) SKkoDA

SKODA TRAI}ISPORTATION a.s.
Emila Skody 2922/1
301 00 Plzen
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Czech Republic
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A. VEHICLE PARAMETERS

AA1. Wheel diameter
Parameter Value Note
Wheel diameter — new 600 mm used for all calculations in this document
Wheel diameter — worn 520 mm

All calculations and diagrams are valid for the new wheel diameter.

A.2. Weight of the vehicle

The value of vehicle’s weight is valid at the time of processing this document. The weight change is
expected in the range of +/- 5% as the project progresses. The weight value affects the acceleration and other
dynamic parameters of the vehicles listed in the next chapters. The document will be updated for the final weight
value.

Total weight of the tram

Parameter Value Note
LSI (Laststufe I) 45 885 kg empty vehicle
LSII (Laststufe Il) 59 172 kg empty vehicle + 2/3 of maximum load

empty vehicle + maximum load

14 k
LSHIl (Laststufe 1) 658 g (750 N per seat and 5000 N per m2)

A.3. Traction motor and gearbox

A3.1. General
Parameter Value Note
Traction motor type 2MLU 3336 K/4
Number of poles (2p) 4
Number of phases 3
Max service speed 4769 RPM worn wheels and 80 km/h
Cooling IC41
Ingress protection IP56 according to IEC 60034-5:2000
Ingress protection of the terminal box IP68 according to IEC 60034-5:2000
Thermal class 200
Weight 306 kg + 2,5% \S/::tehn(igro(:kc;ables, coupling and
Winding connection Y
Gear ratio of MGU 5,843
Gearbox efficiency 98 %
Count of motorized wheelsets 8
Total output power of traction motors (S1) 560 kW

SKODA TRANSPORTATION as.
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A3.2. Preliminary Nominal Values for 1st harmonic — S1'

Preliminary Nominal Values of Traction Motor

Parameter Value Note
Duty type (according to IEC 60034-1:2010) S

Output 70 KW

Line to Line voltage 3x420V AC
Revolutions 3000 RPM

Frequency 102 Hz

Current 118 A

Efficiency 92.5 %

A.3.3. Limit Values for 1st harmonic

Preliminary Nominal Values of Traction Motor

Parameter Value Note
Traction — max. torque 950 Nm

Traction - -max. revolutions of constant torque 2000 -/min

Traction — max. revolutions of constant power 2700 -/min

Brake — max. torque 1000 Nm

Brake - -max. revolutions of constant torque 3200 -/min

Brake — max. revolutions of constant power 3600 -/min

41 T - traction motor torque limits

1200

MO nl
1000 950 Nm 2000 -/min
n2

800 2700 -/min

600

400

200

0
0 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800
-200
-400
-600
-800
1000 n2
’ MO nl_ 3600 /min
-1000 Nm 3200 -/min

-1200

e Mt [NM] e Mb [Nm]

1 calculated for temperature of stator winding 150°C
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AA4. Catenary parameters

Catenary Parameters

Parameter Value Note
Nominal catenary voltage 750 V
Traction — maximum current 1200 A including auxiliary equipment
Braking — maximum regenerative voltage 900 V
Braking — maximum renerative current 1800 A
Power of auxiliary equipment 50 kW

A5. Dynamic parameters
Parameter Value Note
Maximum speed 80 km/h
Maximum operational speed 70 km/h
Jerk — traction effort rise ri<1,5m/ss in all calculations r1 = 1,5 m/s®
Jerk — traction effort fall rz<1,5m/ss in all calculations r2 = 1,5 m/s®
Jerk — braking effort rise rs<1,5m/sé in all calculations r3 = 1,5 m/s®
Jerk — braking effort fall rs<1,5m/s3 in all calculations ra = 1,5 m/s3
Constant acceleration a1<1,3m/s? g%?irglfm/gotv?/et?e speed of reaching
Time of acceleration from 0 to 65 km/h 23s
Braking requirements see trk:]ztk?irjlking

SKODA TRANSPORTATION a.s.
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B. TRACTION AND BRAKING CHARACTERISTICS

B.1.1. Fully operational propulsion

Zug- und Bremscharakteristik des Fahrzeugs 41 T - Tram Bonn

200

=z Begrenzung der
= Oberleitung
TR 750V/1200A
150 -
Ft [kN] max \ ‘\
100 \ \\
50 1 Fo [KNJ = LSIII; 60.% e ——
\
Fo [kN] - LSHI
0
0 10 20 30 40 50 60 70 80
v [I{ ]
50 | Fo lkN] - LS, -6D %,
-100
-150 //
Fb [kN] max
-200

Vehicle’s performance parameters

Parameter Symbol Value Unit
Max. traction effort Ft 143,6 kN
Max. speed of max. traction effort (not limited by the catenary) Vit 38,7 km/h
Max. speed of max. traction effort (limited by the catenary) Vit 18,5 km/h
Max. speed of max. traction power (not limited by the catenary) Vat 52,3 km/h
Max. braking effort Ft 160,6 kN
Max. speed of max. braking effort Vib 61,9 km/h
Max. speed of max. braking power Vb2 69,7 km/h

SKODA TRANSPORTATION a.s.
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B.1.2. Propulsion of one bogie inoperational

Zug- und Bremscharakteristik des Fahrzeugs 41 T - Tram Bonn

200

=z Begrenzung der
= Oberleitung
TR 750V/1200A
150 \
Ft [kN] max \
100 ‘\\
50 1F& N[ < LSII; 60 % i
e
Fo [kN] - LSHI
0
0 10 20 30 40 50 60 70 80
vIkm/h
L 4

50 | Fo.lkN] - LS, -6D %.

00 /

Fb [kN] max

-150

-200

Vehicle’s performance parameters

Parameter Symbol Value Unit
Max. traction effort Ft 107,7 kN
Max. speed of max. traction effort (not limited by the catenary) Vit 38,7 km/h
Max. speed of max. traction effort (limited by the catenary) Vit 25,0 km/h
Max. speed of max. traction power (not limited by the catenary) Vat 52,3 km/h
Max. braking effort Ft 120,5 kN
Max. speed of max. braking effort Vib 61,9 km/h
Max. speed of max. braking power Vb2 69,7 km/h
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B.1.3. Propulsion of two bogies inoperational

Zug- und Bremscharakteristik des Fahrzeugs 41 T - Tram Bonn

200
Begrenzung der

Oberleitung
750V/1200A

150
N

Ft [kN] max \
100

F [kN]

50 +F5 TRNT < LS 60 % \

\

\.

Fo [kN] - LSHI
0
0 10 20 30 40 50 60 70 80
v [km/h
L3 Ll

50 | Fo.lkN] - LSl -6D %,

-100

Fb [kN] max

-150

-200

Vehicle’s performance parameters

Parameter Symbol Value Unit
Max. traction effort Ft 71,8 kN
Max. speed of max. traction effort (not limited by the catenary) Vit 38,7 km/h
Max. speed of max. traction effort (limited by the catenary) Vit 36,9 km/h
Max. speed of max. traction power (not limited by the catenary) Vat 52,3 km/h
Max. braking effort Ft 80,3 kN
Max. speed of max. braking effort Vib 61,9 km/h
Max. speed of max. braking power Vb2 69,7 km/h
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Anotace

Dokument specifikujici spInéni pozadavkil na homologaci FG06 — Brzdy pro tramvaj projektu ForCity Smart
Bonn —tramvaj 41T.

Pouzité zkratky

FG Fachgebiet (homologaéni kapitola) TAB — Technische Aufsichtsbehdrde

Z5G Zentrales Steuergerat (auch VCU) Vehicle Control Unit

SWB Stadtwerke Bonn

BCU Bremssteuergerat (Brake control unit)

CAN Fahrzeugdatenbus (Controller Area Network)

ETH Ethernet-Fahrzeugdatenbus

TCU Traktionsteuerungseinheit (Traction control unit)

TCMS Train Controlling and Management System / Fahrzeugsteuerungs- und Managementsystem

WSP Gleitschutz (Wheel slip protection)

EDB Elektrodynamische Bremse Electro-dynamic brake

EHB Elektrohydraulische Bremse Electro-hydraulic brake

MTB Schienenbremse Magnetic track brake

LS| Laststufe | (Betriebslast — leeres Fahrzeug)

LS Laststufe Il (Zweidrittellast gemaB TRBremsen — Betriebslast + 2/3 der Nutzlast = sitzende
Fahrgaste + ca. 3,75 Fahrgaste / m?)

LS 1l Laststufe Il (Héchstlast gemal TRBremsen — Betriebslast + Nutzlast = sitzende Fahrgaste +
6,67 Fahrgaste / m?)

SIRF Sicherheitsrichtlinie Fahrzeug

NF Notfahrt

FTA Fault tree analysis (Fehlerbaumanalyse)

HMI Human Machine Interface / Mensch-Maschine-Schnittstelle (Anzeige)

SVC Superior Vehicle Control

TDD Technical Diagnostic Display
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A. UVOD - DULEZITE PARAMETRY

Jednd se o tfi¢lankovou nizkopodlazni tramvaj se &tyfmi trakénimi podvozky uréenou pro obousmérny a
samostatny provoz v jednoduché trakci.

Sekce vozidla - zavazné znacéeni

Clanek B Clanek C Clanek A
Section B Section C Section A
Wagenteil B Wagenteil C Wagenteil A

Ly ‘ H
=
Podvozek
2 4 3 1
trakéni trakéni trakéni trakéni

Obrazek 1: Nizkopodlazni tramvaj 41T

Detailné&ji uvedeno v datovém listu — TD053524[1].

A.1. General design of the brake system

Brake system and its performance is designed according the EN 13452-1[N1] standard, the BOStrab[N5]
guideline, the guideline Technical rules for tram - Dimensioning and Testing Vehicle Brakes (TRStrab Br)[N6] and
VDV-Schrift 150. The braking modes are comprehensively described in the brake matrix[Ag].

The braking system is designed as combination of electro-dynamic (EDB) and mechanical (friction) brake
system. The mechanical braking system consists of a passive electro-hydraulic brake (EHB) and magnetic track
brake (MTB). These three systems (EDB, EHB and MTB) are independent on each other.

The brake system is controlled by Superior vehicle control (SVC). It consist of direct HW control signal,
CAN communication system and Ethernet communication system controlled by TCMS. TCMS communicates with
traction inverter, brake control unit (BCU) and MTB. Priority is given to electro-dynamic braking (EDB), especially
in normal operation braking.

The system is designed with some degree of redundancy in case of failure — the EHB takes over the brake
effort from EDB and vice versa.

The status of all BCUs is monitored and evaluated. Detected failure is displayed on TDD. Based on the
number of functional brakes, the operation and maximal speed is restricted. In case of all brake unit failure, the
traction effort is blocked. The evidence of availability and safe function of the brake system will be given in FG13.

The vehicle brake system consists of functional units of the particular bogies, while each of the bogies is
controlled always by one BCU. All BCUs on vehicle are identical, but without direct communication between
different BCUs of the vehicle ( see. section, bogies and BCU layout ). Addressing is made by HW address inputs.

All common signals are transmitted in parallel into the all BCUs. The selected signals being in connection
with a concrete unit/bogie are then transmitted directly into the appropriate BCU. Below the behavior of one control
unit is displayed - Block diagram of EDB and EHB control.

SKODA TRANSPORTATION as. Strana: 5/29
TD056479 / c



@) SKoDA

The direct HW logical signals 0 / 24V (log 0/1) are determined above all for defining the basic vehicle
behavior and for requirements of restricted vehicle function in the status of nonfunctional communication lines.
Other signals are transmitted via the superior CAN bus connecting the TCMS and BCUs and the TCUs.

More details in the document Brake system description[A7].

SECTION B SECTION C SECTION A
TEL B TEL C TEIL A
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A122 Hydraulic unit [A123] [A15 AT22 A7k
(A123) Hydrogerat
A124 Emergency release unit

== = = = = —=
- =, A125) Notlosehyd T = :

o e - ] ( ) Notlosehydrogera <= o <= b
= i = _yhd e o = Wy =
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g5 St =i St =8 58 =8 =3
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T St =TT = u S =T w T
B [ HW Signals (Safety signals, HW mode) £ i

l L l HW-Signale (Sicherheitssignale, HW-Modus) l L L I
CAN (Control)
CAN (Steuerung) ETH (Diagnestic)
g ETH (Diagnose)
TCMS
VCU - Vehicle control unit
Z5G - Zentrales Steuergerat
Obrazek 2: section, bogies and BCU layout
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Obrazek 3: Block diagram of EDB and EHB control of one bogie
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A.1.1. Brake systems in the vehicle

Pohon vozidla a konfigurace brzd

/.
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Naprava - dvojkoli BB2 BB1 BC22 BC21 BC12 BC11 BA2 BA1
Pohanénéa naprava

Brzdy — provoz brzd

EDB
EHB
MTB

Ochrana proti skluzu a
prokluzu

Tabulka 1: Konfigurace brzd

A.1.1.1.  Electro-dynamic brake

Each bogie is equipped with two wheelsets. Each wheelset has its own traction motor which can operate
in motor mode (propulsion) or generator mode (electro-dynamic brake).

Torque of the motor can be limited (among other parameters) by wheel slip protection as well.

The brake energy during the EDB braking is preferably (if possible) consumed by catenary and vehicle
auxiliaries.

A.1.1.2.  Electro-hydraulic brake

Each bogie is equipped with passive, electro-hydraulic brake system. On each axle there is one brake disc
and spring-loaded brake caliper is fixed to bogie frame and reaction rod is attached to MotorGearUnit.

Obrazek 4: Poitlon of the brake disc and tﬁe brake caliper

Hydraulic unit of disc brake is controlled by brake control unit (BCU) with proportional brake force
regulation. EHB system is equipped with auxiliary release hydraulic circuit for emergency release.
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Obrazek 5: Brake configuration

All bogies have its own independent brake control unit (BCU). Each brake control unit has superior brake
functions as well as control of the hydraulic sets of particular bogie. Each bogie has its own wheel slide protection,

one for EHB and one for EDB.

The complete brake configuration is shown on Obrazek 5. Obrazek 6 shows one bogie in detail and the
basic arrangement of EHB system on it (all bogies have identical arrangement of the brake equipment).
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Obrazek 6: Brake configuration on motor bogie
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A.1.1.3. Magnetic track brake

Each bogie is also equipped with one pair magnetic track brakes (MTB), supplied from onboard circuits 24
V DC. This brake is an additional brake that is not dependent on wheel-rail adhesion. If necessary, corresponding
electrical circuits 24 V DC are switched-on, then a magnetic field is initialized by flowing electric current via
electromagnets and track brake is drawn-on the rail.

A.1.2. Main braking modes

The main braking modes are described in the brake matrix[Ag].
A.2. Redundancy concept

The three brake systems (EDB, EHB and MTB) are independent on each other. Brake forces are calculated
and distributed by SVC.

Substitute brake is used automatically in the case of EDB failure. In normal operation, it means after the
first case of EDB failure, EHB on failed bogie is applied/activated immediately, if there is a brake demand. After
stopping, the failed bogie is isolated for next run. After that TCMS recalculates EDB braking demands and
distributes required braking force to EDB in operation (EDB on functional bogies is preferred).

In case of EDB failures on all bogies the substitute braking is realized on all bogies if there is a brake
demand. More details in the document Brake system description[A7].

A.2.1. Failure on one bogie

In the event of a braking (EDB or EHB) bogie failure, the brake system allows passenger operation without
speed limitation.

The vehicle can continue to operate without further restrictions until the end of the tram daily work cycle.

The vehicle may continue operation without further restriction.
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In case of one failed EDB (one bogie) the missing brake force will be compensated by
. higher EDB force on remaining bogies and
. EHB force of failed bogie (depends on load condition and required brake mode).

In case of one failed EHB (electro-hydraulically emergency released bogie) it is not needed to redistribute
the brake force on service and on EmB1 and EmB2 modes because there is not EHB force demand.

In case of one failed EHB (electro-hydraulically emergency released bogie), the brake force is recalculated
and redistributed among number of brakes in service.

EDB provides sufficient brake force in Service Brake, Zwangsbremsung (EmB1 and EmB2) and
Gefahrenbremsung (EmB3). Consequently there is no EHB force demand. Gefahrenbremsung and
Zwangsbremsung is realized by EDB + MTB.

The thermal analysis shows that the most critical operation case is braking with three bogies through friction
brake (EHB ) without ( EDB and MTB), when the reached temperature of the brake disc is above the permitted
value.

Therefore in case of one failed EHB (one mechanically emergency released bogie) the vehicle will be driven
to the depot. The brake elements are mechanically released and there is no possibility of brake activation by any
brake mode. Different situation is for EHB release by auxiliary release unit, The auxiliary release will be cancelled
by security brake activation, i.e . Released brake is activated, in this case the vehicle brakes 4 bogies.

In case of EDB and EHB together fails on one bogie the missing brake force will be compensated by
. higher EDB force on remaining bogies and
. blending on the remaining functioning bogies (depends on load condition and required brake mode)

The holding and parking is possible with remaining bogies if one bogie EHB is emergency released.
The tram must not be used for towing and pulling another tram. For towing and pushing tram must have
all EHB ( all bogies ) functional.

A.2.2. Failure of two bogies

With two failed bogies, the brake system allows emergency drive to the depot with a limited speed of 40
km / h and vacant tram (passengers need to exit on the first appropriate place).
In case of two defective EDB or EHB or EDB + EHB the missing braking force is compensated by

- Higher EDB force in the remaining bogies and

- blending on the remaining working bogies (depends on the required brake mode)

The holding and parking is possible with remaining bogies if two bogies EHB are emergency released only
for empty vehicle on slope max. 6%.

The tram must not be used for towing and pulling another tram. For towing and pushing tram must have
all EHB ( all bogies ) functional.

The average deceleration is lower than in a normal situation.

A.2.3. EHB emergency release

In normal operation the EHB is released with the pressure established by the electrically driven pump and
the output pressure of the hydraulic unit is controlled by the brake control unit (BCU). The electro-hydraulic brakes
are so-called "passive" brakes. The brake pressure is generated by spring assembilies in the caliper. To release
the brakes, pressure must be built up in the hydraulic circuit of the brake.
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The calipers work "fail-safe" - they brake the vehicle after a power failure - pressure loss in the brake
system. After braking, the vehicle can not be moved because there is no hydraulic pressure in the operating
release circuit - the vehicle is permanently braked. In order to solve the problem of pressure loss (vehicle is
permanently braked), all calipers are equipped with a second independent hydraulic piston and a second hydraulic
input of the auxiliary brake circuit and with an auxiliary release device — ( see A.2.3.1 — EHB release by auxiliary
release unit ).

In case of towing of failed vehicle, the brakes on failed vehicle shall be auxiliary released. In case of loss
of 24V voltage network in towed vehicle, it is possible to use a backup battery for auxiliary release — ( see A.2.3.2

Mechanical release of brakes can be made if electro-hydraulic auxiliary release is not possible, ( see A.2.3.3
— Mechanical release of EHB ).

A.2.3.1. EHB release by auxiliary release unit

If the main set of the mechanical brake of any of the bogies is non-functional i.e.there is no hydraulic
pressure in the main brake circuit, the specific bogie can be released by the appropriate set of the electrical
auxiliary brake releasing-

For this purpose each bogie is equipped with the auxiliary release unit with separate hydraulic circuit.
Auxiliary release pump motor is activated automatically if auxiliary release is active and the pressure drops
below the limit- It is realized by conventional train control (CTC-HW) HW vehicle control circuits and TCMS
logic. The driver gets the signal that the brakes are released. When auxiliary release is done, it is indicated on
the touch screen vehicle’s display.

The brake releasing of the appropriate bogie is performed from the driver’s cab. The driver has possibility
to select auxiliary release of appropriate bogie on the touch screen display (HMI display).

Auxiliary release activation (confirmation) is done by activation pushbutton on driver’s desk. If the driver
want to use auxiliary release for next bogie, activation pushbutton has to be switched again. More details in the
document Brake system description[A7].

Failure of the EHB of a bogie
Indication:
- through the error message in the TCMS display
- by the symbol of the EHB failure of the bogie concerned in the vehicle display

Conditions for further operation:
- Selection of the EHB emergency release of the bogie concerned via the display or the switch in the
driver's cab
- Confirmation of the separation of the EHB from the active driver's station

Restrictions of further operation:
- no further restrictions

Driver action:
- Insulate EHB of the concerned bogie

Failure of the EHB of several bogies
Indication:
- through the error message in the TCMS display
- by the symbol of the EHB failure of the bogies concerned in the vehicle display

Conditions for further operation:
- Selection of the EHB emergency release of the bogies concerned via the display or via the switches in
the driver's cab
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- Confirmation of the separation of the EHB from the active driver's station
- Activation of restricted operation

Restrictions of further operation:
- Top speed 20 km / h or 40 km / h (depending on the number of bogies affected)
- Operation with passengers only to the next suitable stations

Driver action:
- inform the operations center
- let passengers get off
- Insulate EHB of the bogie concerned
- Bring the vehicle back to the depot immediately
Failure of the EHB of all bogies
Indication:
- through the error message in the TCMS display
- by the symbol of the EHB failure of the bogies concerned in the vehicle display

Conditions for further operation:
- no further operation possible

Restrictions of further operation:

Driver action:
- inform the operations control center
- let passengers get off
- Wait until another vehicle takes over the towing / pushing back of the vehicle to the depot
- work together when towing / pushing

Possibilities of auxiliary release deactivation
- auxiliary release is canceled from display (when activation from display was used)
- auxiliary release is canceled with release switch near bogie (when activation switch was used)
- auxiliary release is cancelled with release switch from the driver’s cab
- security brake is applied
- vehicle restart

The emergency release is used for certain disturbances, such as:
- failure of the brake control unit (BCU); vehicle control (VCU)
- several failures of hydro devices
- Vehicle control failure: cabling, wiring failure.

A.2.3.2. EHB release by backup battery for towing

Additionally in case of 24V voltage loss on towed vehicle an external backup battery can be used. The
back-up battery power all subsystem, which are necessary for vehicle towing. Backup battery will be in equipment
of emergency team . The battery can be connected on central electrical terminals accessible from the interior of
the vehicle.

A.2.3.3. Mechanical release of EHB

Mechanical release of brakes must be made only if auxiliary releasing is not possible hydraulically - potential
problem with hydraulic circuits or vehicle without battery power. For that purpose the anti-twist protection on the
force cartridge of the spring actuator must pushed back or can be disassembled by unscrew the two fixing screws
SW 13. By turning the SW 17 hexagon head anti-clockwise (actuating torque 60 Nm), the pad gap is extended to
the extent that the brake pads do not rest on the brake disc in a pressure-less state (braked state of the spring
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actuator unit). The disassembled anti-twist protection is a “brake release” indication for the staff. The mechanical
brake release device does not return to its normal working position automatically. It must be manually deactivated,
e.g. the pad gap must be re-adjusted. During the setup process, the mechanical auxiliary release device must be
screwed in and secured up to the stop. The spring-applied brake caliper must remain hydraulically released while
the adjustment work is being carried out.

To achieve correct initilal position between brake disc and brake pads the spring-applied brake caliper should be
hydraulically actuated 30 times. The adjustment mechanism adjusts the pad gap automatically to 1 — 2.5 mm.

Note: If the mechanically released spring actuator units are hydraulically actuated, the slack adjuster
integrated into the spring actuator units spindles the actuator units back with time (after pressure is applied several
times, the mechanically released state is cancelled). Therefore in driving operations with a mechanically auxiliary-
released brake, the corresponding hydraulic unit must be switched off to prevent unintentional braking.

Emergency mechanical auxiliary release is usually not in driver responsibility. In case of electrical auxiliary
release failure, accident assistance is needed.

|
Anti-twist |' =
protection \K‘
k- E 1
_ &
{:\,_fi
SW 17 L) e

hexagon
screw

‘ SW 13 fixing screw

Obrazek 8: Prinzip der Notléseschraube mit Verdrehsicherung

A.2.4. Blending

Blending (cooperation of EDB + EHB together on bogie) is applied in different brake modes and conditions
(load, wheel-rail friction, etc.) according to brake matrix[Ag].

A.2.5. Slide control

Each traction units (TCU) and each electromechanical brakes (BCU) have own independent slide control
system. In the case of blending the master of the slide control is TCU.

In case of slide detection, TCU releases or reduces the brakes of sliding bogie accordingly. To be able to
have quick reaction time the EHB system is equipped with a pressure accumulator.

All axles are equipped with one combined multichannel sensor. Speed sensor is situated on drive end side
of the traction motor. One channel of this sensor is used for EDB control, second channel is used for EHB control,
and the third is used for tachograph.

A.2.6. Load detection

Vehicle is equipped with one load sensor on each of the inner bogies (bogie 3 and 4 in Obrazek 1) to be
able to control the brake force according to load condition of vehicle to prevent the slide of the wheel and to keep
the stopping distance at same level with different load conditions. The sensor measures the deflection of the
secondary suspension. The sensor sends a signal to the vehicle control system which controls the brakes
according to the set point for the brake force.

In the case of load evaluation failure, the braking shall follow the curve for 2/3 load.

In brake mode Security brakes the vehicle brakes with 100% EHB brake force.
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A.3. Brake system equipment

A.3.1. Electro-dynamic brake (EDB)

The braking force is controlled by TCU and coordinated by TCMS during normal operation. The TCU checks
and signals the correct functioning of the EDB. The TCMS monitors the correct functioning of the EDB by
evaluating the adequate deceleration. The EDB is independent of the overhead line conditions - regardless of
voltage value, voltage drop or overhead line short circuit. Preferably, the energy is recovered to axillary drives or
to the overhead line. If regeneration is not possible, the remaining energy is dissipated in braking resistors. Braking
resistors are designed for continuous operation without recuperation option. All values are achieved for each load
step specified in the TR Br and regardless of the state of wear of wheel rims.

A.3.2. Electro-hydraulic mechanical brake (EHB)

EHB system consist of:

nents of the hydraulic brake systems
pos. reaction overall amount name
1 8 brake disc 390x60
2 . 8 Brake caliper
4x motor bogie . .
3 4 Hydraulic unit
4 4 Brake control
5 4 Auxiliary release unit

Tabulka 2: EHB components

A.3.2.1. Brake disc

On one side of each wheelset there is attached the solid ventilated brake disc. The brake disc is designed
according to the cooling pin arrangement with the function of a higher heat rejection rate. The disc is Monobloc
(not split), its outer diameter has indication grooves for the visual inspection of its wear condition.

2 Verschleimon
Wwear Limit

Obrazek 9: Example of brake disc — wear limit

A.3.2.2.  Brake caliper

Each bogie is equipped with two spring-loaded hydraulic brake calipers. Thus the braking force is applied
by spring and released by hydraulic pressure.
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The brake caliper is a floating-saddle-type caliper. The brake force is originated by a spring stack inside a
cartridge, which is mounted on the saddle. The spring force is acting directly on the floating brake pad and
subsequently on the brake disc. Because of the reaction force the saddle is moved and the fixed brake pad is
pressed on the other side of the disc. While braking, the entire saddle and the floating brake pad are moving.

By pressurizing the hydraulic piston inside the cartridge, the brake force is reduced and finally the brake
released. Because of the floating (sliding) bearing of the saddle, axial movement of the disc as well as shock and
vibration result in clearance between the disc and the brake pads.

The hinge joints are equipped with grease nipples for greasing of pins, bearings, sliding parts etc.
Requirement on lubrication is twice a year.

The brake caliper is equipped with releasing screw to be able to release the brakes mechanically.

Obrazek 10: Brake calir

Brake caliper is isolated. The main pin of the brake calliper is isolated with a rubber-metal bearing. The
reaction rod between the brake calliper and the chassis frame now consists of insulated non-metallic bushes.The
brake pads are part of the brake caliper and are of organic friction material. The wear life of the brake pads is
limited by disc brake temperatures and kind and manner of brake function. Each brake pad is equipped with visual
wear indication grooves for easy visual inspection.

A3.2.2.1 Brake pad

The brake pads are part of the brake caliper and are of organic friction material.

A.3.2.3. Hydraulic unit

Each bogie is equipped with one hydraulic unit. The unit includes reservoir for oil, motor and pump as well
as all needed filters, valves and sensors. The hydraulic unit is the power supply and pressure control unit of the
electro-hydraulic brake system.

The hydraulic brake control unit has the task to convert the signals coming from the electronic brake control
unit into hydraulic pressure for control of brake actuators. Therefore a couple of single components are integrated
inside of the devices, where some of them can be assigned to the pressure generation and the others to the
pressure regulation. Two integrated oil gauge glasses indicate the fluid level.
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Obrazek 11: Hydraulic unit

A.3.2.4.  Brake control unit ( BCU )

One electronic brake control unit is provided for each bogie. This control unit provides stepless control of
the brake calipers. The basic function is to control mechanical brakes according to the demands given by the train
control lines, Vehicle Control Unit (VCU) and Traction Control Unit (TCU). Two speed sensors (one per axle) are
connected to the one BCU. BCU evaluates the speed and controls EHB regarding wheel slide protection (WSP).
The information for the diagnostics system is sent via CAN bus and Ethernet.

A.3.2.5. Auxiliary release unit

The auxiliary release unit allows releasing the connected spring-applied brakes in exceptional case (e.g. in
case of a failure in the hydraulic piping etc.). Therefore each bogie is equipped with an independent hydraulic
release circuit which connects the auxiliary release unit with the spring-applied brake calipers.

Obrazek 12: Auxiliary release unit

A.3.2.6. Piping

The material of the pipes is stainless steel. The pipes will be fixed to the bogie frame by clamps. Fittings
and nuts are zinc plated.
The connection between pipe and brake caliper is made by hose to be able to take the relative movement.

A.3.2.6.1 Hydraulic unit connection with piping
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Hydraulic unit and pressure accumulator are connected with piping via quick couplings.

[

Obrazek 13: Hydrauic unit connection

A3.2.6.2 Auxiliary release unit connection with piping

Auxiliary release unit is connected with piping quick coupling.

A.3.2.6.3  Brake caliper unit connection with piping

Brake caliper is connected with piping via flexible hoses.
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Obrazek 15: Brake caliper connection

A.3.3. Magnetic track brake (MTB)

The magnetic track brake (consisting of one pair braking pads) has a braking force 64kN. The solid block
track brake is an electromagnet. By switching on an electric current, a magnetic field is initialized by which the
track brake is drawn on the rail. Because of the magnetic field an adhesive force between track brake and rail
occurs, which is transformed into a brake force by the coefficient of friction between track brake and rail. The
braking moment is activated on the vehicle by means of a special supports.

The cable to connect the track brake with the low voltage power supply (24VDC) is releasable at the track
brake by means of a cable socket within connection housing.

The track shoes (wear parts) are manufactured out of ferritic steel and screwed at the sidewalls. Max wear
of the track shoe is 8 mm.

The suspensions are connected to the endwalls of the track brake and the bogie frame. They are variable
in length in order to (manually) compensate wear of the track shoes and wheels to ensure the correct gap between
track shoes and. The magnetic track brakes is electrically insulated . Suspension, longitudinal and transversal
slide guides of the MTB are equipped insulation elements from non-conducting material. The brake is grounded
to the grounding point on the frame with using a flexible cable.

The air gap above top of rail for LS I is 15 + 2 mm. The gap between MTB shoe and T.O.R is affected by
primary suspension. Deflection of the primary suspension = reduction of gap between shoe and TOR.

MTB air gap between shoe and top of rail depending on primary suspension deflection

( from nominal position load case LS | )

Peflection of | Nominal MTB
Loading P y position above
suspension TOR (mm)
(mm)
Nominal position — LS | 0 15
Direction Z (vertical) — LS Il 5 10
Direction Z (vertical) — LS Ill ( static deflection ) 7 8
Direction Z (vertical) — LS Il + dyn.( include dynamic deflection ) 11 4
Direction Z (vertical) — stop end 12 3

Tabulka 3: MTB air gap between shoe and top of rail depending on primary suspension deflection
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Obrazek 16: Position of the magnetic brake

Obrazek 17: Suspension, longitudinal and transversal guide

A.4. Piskovaci zafizeni

A.4.1. Obecny popis

Vozidlo bude vybaveno celkem osmi piskovacimi zafizenimi. Piskovaci zafizeni se bude skladat z
pise¢niku, umisténého ve skiini vozidla a soupravy piskovani (vysypna trubice a jeji drzak), ktera se nachazi na
podvozku u kola napravy.

Zafizeni je uzplisobeno pro pouzZiti pisku, ktery je vyuzivan v SWB. Tento pisek je podle BN 918 224 o
velikosti zrna 0,8 — 1,6 mm.

A.41.1. Rozmisténi piskovacl

Podle umisténi na vozidle budou rozliSeny dva druhy piskovacl. Oba tyto druhy piskovaciho zafizeni
budou (ve sméru kabiny fidi¢e A) v pravém a levém provedeni, obé& provedeni budou zrcadlové symetricka.
Piskovaci zafizeni budou rozmisténa nasledné:
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Ve sméru jizdy ¢lankem A vpfedu bude pfed koly prvni napravy a za koly Ctvrté napravy umisténo jedno
pravé a jedno levé kompletni piskovaci zafizeni. Clanky A a B jsou stejné.

L __gnunllg‘ oy —sl i

(R L i qu«l"n»mo—A

Obrazek 18: Rozmlstenl plskovacu

Nasledujici tabulka zobrazuje, pfi jakém sméru jizdy funguji jednotlivé piskovace. PFi jizdé libovolnym
smérem je v provozu polovina vSech piskovacil.

Arrangement of sanding system on wheelsets

Bogie B A
Axle B-1 B-2 B-3 B-4 A-4 A-3 A-2 A-1
Driving direction I\éﬁthsii(gi [ | |
= s = -
Driving direction I\é ?th%féi [ ]
&= oge | ® =

Tabulka 4: Arrangement of sanding system on wheelsets
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VSTUPNi POZADAVKY A NORMY/PREDPISY

Zakladem pro homologaci tohoto FG jsou tyto normy a predpisy:

Cislo

Identifikace normy/pfedpisy

nazev

vydani

[N1]

EN 13452-1

Drézni zafizeni - Brzdy - Brzdové systémy vefejné
mistni dopravy - dil 1: Pozadavky na vykonnost

2005-01

[N2]

EN 13452-2

Drézni aplikace - Brzdy - Brzdové systémy
pfiméstské vefejné dopravy - Dil 2: Postup pfi
zkou$eni

2005-01

[N3]

DIN EN 14531-1

Zelezniéni aplikace - Metody vypoétu zabrzdnych a
brzdnych drah a zabrzdéni proti samovolnému
pohybu - Cast 1: Zakladni algoritmy vyuzivajici
vypocet stfedni hodnoty pro vlakové soupravy nebo

2016-05

[N4]

DIN EN 14531-2

Zelezniéni aplikace - Metody vypoétu zabrzdnych
drah a brzdnych drah a zabrzdéni proti
samovolnému pohybu - Cast 2: Postupné vypodty
pro vlakové soupravy nebo jednotliva vozidla

2016-04

[N5]

BOStrab § 36 inkl. Anl. 2

Verordnung tber den Bau und Betrieb der
StraBenbahnen

2019-10

[N6]

Technische Regeln Bremsen (TR Br)

Technische Regeln fur die Bemessung und Prifung
der Bremsen von Fahrzeugen nach der Verordnung
Uber den Bau und Betrieb der StraBenbahnen
(BOStrab)

2008-12

[N7]

DIN EN 15806

Bahnanwendungen - Bremse - Statische
Bremsprufung

2011-01

[N8]

EN 50215, kap. 9.4.1.6

Drézni zafizeni - Drazni vozidla - Zkouseni
dréznich vozidel po dokoné&eni a pfed uvedenim do
nrovnzii

2010-07

Tabulka 5:

Pozn.: Norma DIN EN 15806[N7] neni

pfehled aplikovanych norem a pfedpist

relevantni, nebot se na vozidle nenachazi pneumaticka brzda.

Pozn.: Norma EN 50215, kap. 9.4.1.6[N8] neni uvedena v TAB-Checkliste. V tomto FG je vSak pouzita
podpiirné jako noremni zaklad pro zkousku protismykové a protiskluzové ochrany (viz Kapitola C.2.4).

V souvislosti s t&émito normami a piedpisy plati nasledujici pozadavky dle pfislusné TAB-Checkliste (Verze
12 18.05.2017):

jako zélozni Uroven

Pozadavek Cislo pozadavku

Celkové vyhodnoceni znalcem 1

Uvedeni do provozu / zkuSebni plan 2

Technicky popis brzd 3

Vypocty a zkuSebni zpravy (v€etné spinéni

meznich hodnot a zjisténi koeficientu tfeni 4

obloZeni brzdovych &elisti)

Analyza rizik v oblasti brzd (viz software) 5

Nouzovy vypina¢ (nouzové vypnuti fidi¢em) 6
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(upozornéni: zohlednit pfemosténi nouzoveé pouze poznamka, neni vlastni
brzdy v konceptu bezpec&nosti) pozadavek

Tabulka 6: piehled pozadavki k homologaci

Zplsob spinéni jednotlivych poZzadavk( dle Tabulka 6 je pfedmétem néasledujici kapitoly.
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C. ROZBOR POZADAVKU

C.1. Pozadavek 1 — Celkové vyhodnoceni znalcem

K tomuto FG bude vyhotoven a pfediozen zvlastni znalecky posudek, ktery potvrdi splnéni pozadavku.

C.2. Pozadavek 2 — Uvedeni do provozu / zkusebni plan

Cilem zkousek nize je prokazat, ze z hlediska provozni vykonnosti a komfortu cestujicich odpovida brzdovy
systém vozidla hodnotdm uvedenym brzdové matici[A6]. V tomto dokumentu jsou uvedené také rlizné poruchové
stavy jednotlivych &asti brzdového systému a tedy ovéreni brzdné schopnosti pfi téchto poruchach je soucasti
zminénych zkouSek. Noremni zéklad je pro vSechny zkousky EN 13452-1[N1], BOStrab[N5] a TR Br[N6]

C.2.1. Zkou$ka brzdného ucinku a zabrzdného zpomaleni

Touto zkouskou bude doloZzené spinéni pfedepsanych zabrzdnych drah a zpomaleni.

Tento pozadavek bude spinén predlozenim protokolu ze zkousky brzdného G¢inku a zabrzdného
zpomaleni.

C.2.2. Zkouska elektrodynamické brzdy

Tato zkoudka prokazuje zachovani €innosti elektrodynamické brzdy pii kratkodobém prerudeni
rekuperace; odzkouseni teplotniho dimenzovani brzdovych odpornik( pfi jizdach na trati pfi nulové rekuperaci a
ovéreni udrzovani nejvyssi pozadované provozni rychlosti a zastaveni na nejvét§im podélném spadu.

PInéni tohoto pozadavku bude prokazano dolozenim protokolu ze.

C.2.3. ZkouSka parkovaci brzdy

Touto zkouskou bude ovéreno, Ze je splinéné zachovani ¢innosti parkovaci brzdy na pfedepsaném
podélném spéadu trati bude dolozeno zkuSebni zpravou ,Zkouska parkovaci brzdy*

Tento pozadavek bude spinén predlozenim protokolu o zkouSce parkovaci brzdy.

C.2.4. ZkousSka protiskluzové a protismykové ochrany

Touto zkouskou bude ovéreno, Ze protiskluzové a protismykova ochrana fadné funguje za snizenych
adheznich podminek dle kapitoly 4.2.2.5 normy EN 13452-2[N2].

Tento pozadavek bude spinén predlozenim protokolu o zkousce protiskluzové a protismykové ochrany.

C.2.5. Zkou$ka piskovaciho zafizeni

Touto zkouSkou bude ovéfena spravna funkénost piskovaciho zafizeni, véetné napf. mnozstvi vydaného
pisku. Provedeni statické zkou$ky se fidi postupem dle EN 50215, kap. 8.11.4[N8].

C.3. Tento pozadavek bude splnén predloZzenim protokolu o zkousce piskovaciho
zarizeni.Pozadavek 3 — Technicky popis brzd

Koncepce brzdového systému je uvedena v kapitole A. Vykonnost je dana brzdovou matici, ktera bude
piilohou tohoto konceptu.
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Vramci splnéni pozadavku mohou byt predlozeny dokumenty dodavatele, napf. vykres a popisy
konkrétnich komponent brzdového systéemu.

C4. Pozadavek 4 — Vypoéty a zkuSebni zpravy (véetné spinéni meznich hodnot a zjisténi
koeficientu treni obloZeni brzdovych ¢&elisti)

Skute¢na hodnota koeficient tfeni oblozeni brzdovych &elisti bude uréena nasledovné:
» Brzdovy rezim: SecB, bez kolejnicové brzdy
= Rychlost: 70 km/h
» Prazdné vozidlo (LS | dle TR Br[N6]): 2 zabrzdéni s fazi vychlazeni po prvnim zabrzdéni
= PIné nalozené vozidlo (LS Il dle TR Br[N6]): 2 zabrzdéni s fazi vychlazeni po prvnim zabrzdéni
» Tyto piipady budou zohlednény v brzdovém vypoctu tak, aby byly k dispozici pfislusné pozadované
hodnoty pro méfeni zabrzdnych drah

= S hodnotami z méfeni bude proveden zpétny vypocet ke stanoveni prlimérného koeficientu tfeni vSech
dotéenych oblozeni

Tento postup je tak volen proto, jelikoz v tomto brzdovém rezimu je aktivni pouze mechanické brzda, brzdna
sila €ini 100% a brzdovy tlak 0 bar. Proto neni nutné dodateéné zaznamenat a vyhodnotit tolerance brzdovych
tlakl pfi mérené zabrzdnych drah.

Nad ramec zkou$ek uvedenych v kapitole C.2 budou pro spinéni tohoto pozadavku pfediozeny nasledujici
dokumenty:

= Vykonnost (kapacita brzdy) véech typl brzd TR-Br bod 2.2[N6] (dle pozadavkl brzdové matice[A6]) viz.
Brzdovy vypocet dodavatele brzd Hanning&Kabhl

= Brake Pad Characteristics Jurid 809 - overview of all characteristics of the brake pad Jurid 809 -
average Reibkoeffizient Bremsbelag / Bremsscheibe

= Tepelny vypodlet viz. vypocet Thermische Berechnung_Skoda Bonn 41T dle pozadavk(l brzdové
matice[A6]

C.b. PoZadavek 5 — Analyza rizik v oblasti brzd (viz software)

Bezpecnostni vozidlové funkce podléhaji standardnimu procesu fizeni a usmérfiovani nebezpeci v souladu
s normou EN 50126. Pro projekt 41T je aplikovdna metoda dle smérnice SIRF, tj. Je vytvofen projektové
specificky TeSiP, ktery kromé& jinych obsahuje i analyzu brzdovych funkci vozidla, analyzu a vyhodnoceni
nebezpedi, které mohou plynout z pfipadnych selhani brdovych funkci vozidla.

Dale pak metodou FTA je provedeno rozdéleni odpovédnosti za provedeni brdové funkce z vrcholové
vozidlové funkce na jednotlivd koncova zafizeni, kter4 odpovidaji za realizaci brzdné sily. Bude provedena
analyza poruch brzdového systému. Nasledné pak takto ziskané pozadavky na bezpecnostni vlastnosti
koncovych komponent jsou distribuovany na jednotlivé vyrobce komponent.

V rdmci integraéni faze vozidla jsou provadény funkéni testy, které jednak prokazuji spravné fungovani
brzdovych funkci a jednak prokazuji odolnost brzdovych funkci proti jednotlivym poruchdm komponent brzdového
systému. Jako doplnék téchto testl budou evidovany konkrétni vlastnosti kli¢ovych komponent ve formé
certifikatll, dokumentace vyrobce komponenty apod.

PInéni tohoto pozadavku bude prokazovano v ramci kapitoly FG13 — Funkéni bezpeénost a software a
finalni potvrzeni spinéni pozadavku bude podlozeno hodnocenim nezavislého experta pro kapitolu FG13.

C.6. Pozadavek 6 — Nouzovy vypina¢ (nouzové vypnuti fidi€em) jako zalozni uroven
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Emergency stop button can be triggered by driver by the push red mushroom impact button on driver’s
desks. In case of loss of 24V power supply or voltage the emergency brake triggers automatically. Emergency
brake loop is HW signal led through all vehicle section with negative logic. In normal operation (no Emergency
Brake is required) 24 V signals are connected to the emergency brake input pins in VCU, tachograph, all TCUs
and BCUs. In case of activation Emergency stop button the line is interrupted, voltage on the emergency brake
input pins of the connected devices are lost, the safety loop is opened, tram starts to brake (realised by EHB and
MTB). The generation of traction force is blocked. Power supply or braking from the power control is not possible
anymore. The vehicle is braked to the zero speed. The wheel slip protection is deactivated.

The activation of Emergency stop button is documented in the central control unit and in the short-path
recorder with information about date a time.

If the vehicle comes to a standstill, the Security brake function is deactivated by releasing of the button (in
order to deactivate the security brake, the button must be returned to its original position, the driving direction of
the vehicle must be set up to 0, the vehicle must stay in standstill and the driving and brake control switch must
be set up in 0-position).

The safety of the emergency stop button, including the Implementation on the vehicle and appropriate
testing, will be evaluated within all safety functions in FG13.
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D. SPECIFIKACE ZKOUSEK

Z kapitoly C vyplyva nutnost provedeni nasledujici zkouSek:

Cislo a nazev pozadavku Noremni zaklad zkousky Odkaz na metodiku zkousky

2 — zkou$ka brzdného uginku a EN 13452-1[N1], BOStrab[N5]
zabrzdného zpomaleni a TR Br[N6]

B y o EN 13452-1[N1], BOStrab[N5]
2 — zkouska elektrodynamické brzdy a TR Br[N6]

_ y . EN 13452-1[N1], BOStrab[N5]
2 — zkou$ka parkovaci brzdy a TR Br[N6]
2 — zkous$ka protiskluzové a EN 13452-2[N2], EN 50215,
protismykové ochrany Kap. 9.4.1.6[N8]
2 — zkouska piskovaciho zafizeni EN 50215, kap. 8.11.4[N8]

Tabulka 7: pfehled typovych zkousek

SKODA TRANSPORTATION a.s. Strana: 27/29
TD056479 / c



@) SKoDA

E. SOUVISEJiCi DOKUMENTACE A PRILOHY

Cislo

Seznam souvisejici dokumentace

Nazev

Cislo dokumentu a druh dokumentu

(1]

Datovy list homologace 41T

TD053524

(2]

Seznam priloh

Cislo Nazev Cislo dokumentu a druh dokumentu
[A1] Bremselektronik HEY-C D00109954 ( 82055704 )

[A2] Federpeicherbremssattel HYS 258 D00362533 ( 82067819 )

[A4] Flanschbremsscheibe 390/256X60 D00362555 ( 82067896 )

[A4] Hydrogerat HZY-K100-DPR D00383730 ( 82067820 )

[A5] Magnetschienenbremse HS64 D00384216 ( 82068226 )

[A6] Brzdova matice (navrh) TD049544

[A7] Brake system description (navrh) TD060438
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Veskera prava k tomuto dokumentu pfislusi SKODA TRANSPORTATION a.s.!

osobam!

@) SskobA

SKODA TRANSPORTATION a.s.
Emila Skody 2922/1
301 00 Plzen
Czech Republic
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