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Nove TSI CCS, nove pristupy

(single set of specifications)

BASELINE 4 (SINGLE SET

- vyhoda: (odstrafiovanim chyb, pozn.
dnes B2 a BAMR1 neni udrzovana, jen B3R2)

funkci ETCS (reduced envelope)

— defaultné , funkci bude moci vzniknout
- vyhoda: rychlejsi s novymi funkcemi na trhu

up to 3.0

ETCS sV

upto2.3
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Nove systemove verze (SV) ETCS

=\ ramci jsou zavedene / tyto SV.

— Tratova ¢ast ETCS:

; M Impact on ETCS system version
owao

........

— Mobilni ¢ast ETCS:

(=0d 1.0
az do definované,
kromé 3.0)
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Redukovana obalka fci ETCS (ruznych SV) &8

ETCS SV
up to 2.3

= B3R2
= B3R2 + opravene chyby
= B3R2 + opravené chyby + ATO

= B3R2 + opravené chyby + ATO + dohlizeny posun (SM)" +

") Koncept Je definovany , umoZzriuje mit ( ) Jiz z nového (pouze ve spolupraci s SV 3.0 ONB)

) na trati (pfi pouziti moédu SM), resp. zajistuje, Ze vSechny vlaky jsou SV 3.0
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ATO over ETCS (ERTMS/ATO)

" Nnovy subsystem (dale jen ATO, napr. )
optimalne
= journey profile ATO-TS on-line ( , hapr. )
ATO_TS mJ -: Dri ‘ Trai SUBSET-139*
river rain SUBSET-147" ETRMS/ATO
_ aktuélnl’ ERA_ERTMS_D.IS?;: ET-034
_ 7 ’ (fugrg‘i:)n ) SUBSET-130
aktual n I ETCS - OB SUBSET-143
do SUBSHET-027
(alespon) nasledujiciho mista 1
zastaveni

*only applicable for new vehicles

Figure 1 ERTMS/ATO reference architecture
[SUBSET-125 ERTMS/ATO SRS]
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ATO over ETCS (ERTMS/ATO)

jako v FS s temito vyjimkami:

pri prekroceni dohledoveého limitu

nékteré (konkrétne pri zméneé typu dohledu
z CSM do TSM nebo RSM; pfi zméné stavu dohledu do OvS, WaS)

dohledovych stavu (IndS, OvS, WaS)
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zobrazuji indikace ATO:

- stav ATO (G1)

— mista zastaveni (plan. oblast)
— v mistech zastaveni:

A ;;120111{; / ) N
— presnost zastaveni (G2) 0w 1w ;fZ ¥ j
— zbyv. doba pobytu (G3) o - 9.
— info o dverich (G4)

— jizda mezi misty zastaveni:

— nazev a odhadovany Cas pfrijezdu do dalSiho mista zastaveni (G2-G4)
— Info o zruSeni dalSiho mista zastaveni (S, ATO) (G5)
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ATO over ETCS (ERTMS/ATO)

nechat ATO
spolu s indikacemi

— indikace C-DAS (zobrazeno jen pfi jizdé mezi misty zastaveni):
— radu ke zrychlovani/zpomalovani (prostrednictvim cilové rychlosti) (BO)
— radu k zadani vybéhu (B8)

— zmeéna rady (plan. oblast)

+

—indikace ATO (viz predchozi slide)
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ATO over ETCS (ERTMS/ATO)
= ATO a

— mod ,Automaticka jizda" (AD) zaveden v ( ):

: ONB reportuje TRK (roz§. M_MODE) < |ze jej
ETCS pro zasilani textovych zprav (podminka zobrazeni)

: ONB preklada pro TRK (pav. M_MODE) <
: pro zasilani textovych zprav
(volné i preddefinovane): -
. zavedeny (73 a 74) s adekvatni M_MODETEXTDISPLAY ( )
. pozivaji se (72 a 76) s puvodni M_MODETEXTDISPLAY
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Dohlizeny posun (Supervised Manoeuvre) @
, Iniciuje strojvedouci s

= vylepseny, posun (pozn. v dnes lze jen vymezit oblast)
» neukoncuje se spojeni mezi RBC a ETCS-OB:

— |lze poslat napfr. (UEM)
— posila se (pkt 15 ,Level 2 Movement Authority®)

, jen bezpecCnou délku posunoveho dilu
* SSP a GP treba, (brzdné krivky)
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» dohled
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Dohlizeny posun (Supervised Manoeuvre)
= SM a

na DMI komunikaci s ETCS-TS

ERA ERTMS unit
ETCS Driver Machine Interface

Button / label Enabling conditions SRS reference
selection #
11 Initiate SM (train is at standstill) AND (made is SB) AND 442113
(Driver ID is valid) AND (safe consist length 472
information is available) AND (ERTMS/ETCS 5432510
Start Driver ID level is valid) AND (ERTMS/ETCS level is R) 5453
AND (no RBC transition order is stored on- 51125140
Train dats board) AND (only one communication session 5213 E015
1ellidatd with a supervising RBC certified with a system 56531
St WO s | 36755
i number 66236
OR 6.6.2.3.7
Shunting Non-Leading (train is at standstill) AND (mode is PT) AND 6.6.4.3.1
(valid Train Data is stored on-board) AND (safe
Radio data consist length information is available) AND

(ERTMS/ETCS level is R) AND (no RBC
transition order is stored on-board) AND (only
one communication session with a supervising
RBC certified with a system version XY = 2.2
exists) AND (the train position is valid and is
referred to an LRBG) AND (no pending
emergency stop is stored onboard)

Initiate SM

OR

(train is at standstill) AND (mode is
FS/AD/LS/OS/SR) AND (safe consist length
information is available) AND (ERTMS/ETCS
level is R) AND (no RBC transition order is
stored on-board) AND (only one communication

4 - session with a supervising RBC certified with a
p O l I l I l l a system version X.Y > 2.2 exisis)
u
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Optimalizované brzdné krivky ETCS

(Baseline 4)
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N ~—
— o ~ \ \ — 5B
- = SN o
E S [ Warning
= N P
5 50 < -
g RN d_tafget(bar) = 1,174 m | U Permitted
- 0 1o
40 N - — Indication
L d_tar]get(plannmg) 31,250 m
-— N i
30 S i ©  Perturbation
é - . 4 balises
20 Train position
1,250 m
H 10 -
0 g1 |
X 3000 _--" ~ 2500 2000 1500 1000 500 0 -500
-7 . Distance from target (m)
© Michal Bubenik, AZD Praha s / eta2 - -
. , . v . Initial speed Distance from target (m) Release speed | Journey
0,
Nakladni viak, 673 m, rezim brzdeni P, 87 br.%, SB v TSM pOVO|ena (km/h) Perturbation | Indication | Permitted | Warning SBI EBI StartRSM (km/h) time
80.00 1717.25 1432.02 984.94 940.50 896.06 448.31 N/A N/A 121.68
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Optimalizované brzdné krivky ETCS
» Stavajici brzdné krivky ETCS (Baseline 3)

EBD

I \ \ ------ .
~ ,
N *,
~ ™,
70 L s

Ll e

— —-SBI2
Ni ™ .,,,,,____\
. \ ——sBl
g% ~< !
E hRS ! Warning
§ 50 S ;
2 Mo d_taq_get(bar) =611m | Permitted
@ T
40 N - Indication
L d_tanget(planning) 5 1,250 m
30 S o Perturbation
g - 4 balises
20 Train position
1,250 m
10 e
0 S - |
3000 - ~ 2500 2000 1500 1000 500 0 -500
=TT . Distance from target (m)
. . ) v v . Initial speed Distance from target (m) Release speed | Journey
0,
Nakladni viak, 673 m, rezim brzdeni P, 87 br.%, SB v TSM p0V0|ena (km/h) Perturbation | Indication | Permitted | Warning SBI EBI StartRSM {km/h) time
80.00 1717.25 1664.91 1114.33 1069.88 1025.44 448.31 N/A N/A 125.23
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Optimalizované brzdné krivky ETCS

redukce t.) — porovnani
B4R1 vs. B3R§: ) (t) =P
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Emergency brake deceleration development
3000 2500 2000 1500 1000 500 0 500
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s torava = V] K ik, 673 m, 21 brZGéni P, 67 b5, SB Y TSM POVOIRNA | st | o o o e
[CR1344 ] tay 8000 | 17175 | 166491 | 111433 | 1069.88 | 102544 | 44831 NA | NA 12523 |
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b) Nové navrhované dle CR1344 Item c, resp. ptv. SIGNAL+DRAHT (112) 6/2020, popr. Védeckotechnického sborniku Spravy Zeleznic ¢. 2/2020
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Optimalizované brzdné krivky ETCS

= Optimalizované brzdné krivky a

vyuzivajici redukci doby : =
nabéhu budou pouzivat vSechny 1=

nnnnnnnnnn

nitial speed

pouzivaji brzdné krivky:

nnnnnnnnnnnnnnnnnnn

— pozn. tedy nezavisi na SV ETCS-TS

@ Pfipravované specifikace ETCS Baseline 4 Release 1 — novinky a zpétna kompatibilita



TSI CCS 2023 N

a ETCS-spec Baseline 4 ( )|

systémove verze (SV), a jejich

specifikaci ETCS ( )

(méd AD)
. .. , , @
, radiem rizeny (mod SM) =4 M S+D (112) 3 2 6/2020]
— optimalizovane (redukce doby NAbEhU) | . weaommmomsmmrisn:

z iiiiii ;
— lepsi zachazeni s E [VTS SZ 2/2020]
FRMCS'
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7

Vylepsené zachazeni s BMM R

= velké kovové hmoty v kolejisti (BMM) pusobi
o D=1 (1123 [ —

The first time DB have encountered a BMM problem was in the depot when moving a loco
from the workshop on the traverser (picture: DB):

e

[Zdroj obrazki: CR988]
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Z

Vylepsené zachazeni s BMM R

= velké kovové hmoty v kolejisti (BMM) pusobi
— DB (2/2):

Not so often a train may pass a track scale, but it happens:

Pictures from the ferry between Puttgarden (Germany)
and Redby (Denmark):

[Zdroj obrazki: CR988]
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PPTObr/Y2Mate.is - ICE Train Loading Onto the Ferry-I74laqqSduw-720p-1659333278554.mp4

Vylepsené zachazeni s BMM R

= velké kovové hmoty v kolejisti (BMM) pusobi
— SBB:

[Zdroj obrazki: CR988]

Wagon hauling “shuttles” in shunting yards
(real example; they fulfill the BMM criteria of S-036)

Temporary auxiliary bridges (real example) velisslens et i
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Vylepsené zachazeni s BMM R

= velké kovové hmoty v kolejisti (BMM) pusobi

=alarmy BTM
(pri stani v SB/SR/SH)
— upravenym ,1rack Condition Big Metal Masses®, ktery je mozno
posilat z RBC

, Ze na BTM alarm je E
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PPTObr/Screenshot_20230530-231846_ETCS DMI_SB_revoke BMM inhibition.jpg
PPTObr/Screenshot_20230530-231758_ETCS DMI_SB_BMM inhib.jpg
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F R M ‘ S Future Railway Mobile Communication System

* Future Railway Mobile Communication System ( )
, zalozeno na 5G, IP-based, nahrada GSM-R

— harmonogram priprav:

plné specifikace, VC.
zpétné vazby z testl
(konec 2026)

specifikace V2 vhodné
k experimentalnimu
testovani (pol. 2024)

pripravenost ETCS,
ATO: rozhrani, povely
(jiz v TSI CCS 2023)
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TSI CCS 2023 N

a ETCS-spec Baseline 4 ( )|

systémove verze (SV), a jejich

specifikaci ETCS ( )
(mod AD)

v . 7Y
, radiem fizeny (mod SM) k&4 4D (112) 3 2 6/20200

— optimalizovaneé (redukce doby nabéhu) i, e s e

— lepsi zachazeni s a VTS S2.2/2020]
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Zaver A
, ERAjiz doporugila EC ~ Za
— obsahuje (ATO, SM, optimali-
zovane brzdné kfivky, BMM, reakce na ODQ, ...)
— zavadi novou (ETCS , 2.3, 2.2)
— prinasi nove

funkci ETCS (v zavislosti na zvolené SV ETCS-0OB)
B4 ETCS-OB (3.0)sB3a B2 ETCS-TS

finalni Clenskych statu EU v RISC
EC
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Dekuji za pozornost
Ing. J. Marek, Ph.D., MIRSE

marek.jakub@azd.cz

Zirovnicka 3146/2, Zabéhlice, 106 00 Praha 10

www.azd.cz



	Slide 1: Připravované specifikace ETCS B4R1   – novinky a zpětná kompatibilita
	Slide 2: Obsah
	Slide 3: Obsah
	Slide 4: Obsah
	Slide 5: Nové TSI CCS, nové přístupy
	Slide 6: TSI CCS 2023 a specifikace ETCS Baseline 4 (B4R1)
	Slide 7: Obsah
	Slide 8: Obsah
	Slide 9: Nové systémové verze (SV) ETCS
	Slide 10: Redukovaná obálka fcí ETCS (různých SV)
	Slide 11: Kompatibilita SV ETCS
	Slide 12: Kompatibilita SV ETCS
	Slide 13: Kompatibilita SV ETCS
	Slide 14: Kompatibilita SV ETCS
	Slide 15: Kompatibilita SV ETCS
	Slide 16: Obsah
	Slide 17: Obsah
	Slide 18: ATO over ETCS (ERTMS/ATO)
	Slide 19: ATO over ETCS (ERTMS/ATO)
	Slide 20: ATO over ETCS (ERTMS/ATO)
	Slide 21: ATO over ETCS (ERTMS/ATO)
	Slide 22: ATO over ETCS (ERTMS/ATO)
	Slide 23: Obsah
	Slide 24: Obsah
	Slide 25: Dohlížený posun (Supervised Manoeuvre)
	Slide 26: Dohlížený posun (Supervised Manoeuvre)
	Slide 27: Dohlížený posun (Supervised Manoeuvre)
	Slide 28: Obsah
	Slide 29: Obsah
	Slide 30: Optimalizované brzdné křivky ETCS
	Slide 31: Optimalizované brzdné křivky ETCS
	Slide 32: Optimalizované brzdné křivky ETCS
	Slide 33: Optimalizované brzdné křivky ETCS
	Slide 34: Obsah
	Slide 35: Obsah
	Slide 36: Vylepšené zacházení s BMM
	Slide 37: Vylepšené zacházení s BMM
	Slide 38: Vylepšené zacházení s BMM
	Slide 39: Vylepšené zacházení s BMM
	Slide 40: Obsah
	Slide 41: Obsah
	Slide 42: FRMCS
	Slide 43: Obsah
	Slide 44: Obsah
	Slide 45: Závěr
	Slide 46: Děkuji za pozornost

