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A% 300Kmell sk e Ao 2453
A28l o] 45T ole BA E AZA2HL ol
o] AHe] AAAQ Y3} uddy AAHJA E3F]
S7EE dAEd BAojgs FHdA 1 F2
Adol ol dAHR ek, AAHA FHF} S
BAs] 4 4F AlXage] T 2eg

A4

olete] 43, AHu, HE 2z AL T sl
A9, $5UE RE JY7ky AHRARE 7}
g W2 % Al A A (Internal communication sys-

tem), A3 JFA|2ES dAHFE A A
A Al (Telecommunication system)+ t}zke] djo]el
o APE 3408 AHe, AF¥es e $HE 7
Fojo} ghr}, &R LAH = ALFA Fed
AHeEld 2 A A A (Lineside signalling system)

£ B5Es 53 |Adee AjA 2] B
g A A ole] EFthe AL A He A
Aokt FAHE op7|A71A E Aok,

o3 At 200935t olel B Fof F v}
olaRLZAN, Wy, ZHFTT2ANETE WE
she AFEHY ASA 2EFolol Ao WhE 149

dojel Held HA$-S 7hsshA st sloh 53
g, AHgavgoz A =] P A
ulfA] Bjg-E o] 7|&ES AH A 7
Ay Az S48 e S 9o 4
o, AR FMaLAEARGY FAAA A= @
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AERE

AT 2 O OO 0000

al

3 A

L

A&

o] &
AR HRE

LR
=

ARE oA

dAXE TPl ESHopt H7|FFARE, A
% (Rollingstock) #-oke} 7Zo] ZAIY AlZA|LH
Wl HE AlFT HEI} qlofok E Aelr, Eaie|
Me 84 28T gle AS5AUA AR Tl L
o] TGVeh oo A S FA2E WiEA
AA g} ol dHdSE = dlojet HX|2H, A
gl BAAA, zejz Al AAE A5/ (On
-board cab signalling system)el] #a}e] to}ir),
2, WEEMUHAH

WHEAAA 2 dlo]efx A 282 Zd"é(Train-
set) o] & BAMIEN AR HoletE A3t
AlelFe A5HH, Holdes TR LH‘:’E"WI
A gule ARk, AHEARe AR, el A
Sate} AR e AApE AT}, HelebA e
g EApoks AFEle o] AlxHld dASEEHE
Aol &

-7¢] (Traction)% A% (Braking) #h)

-#}o] (Control) 3 X1je]3d ]

~ofAe] #eE v REE Informationu])Eo] E

e, Aol oA, HESHLY,

Axpgu) g Eo] E§E,

2.1 HESHAA

2.1.1 EAIF£ (Communication interface)
oA AFE wls} o] FAlQIEA | HAH
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2% BY U MBAAY

Computer Maintenance Record storage
terminal

MAINTENANCE
vDU

O

VDU + kevboard
fF"*'\ v
I ", in passenger car 4
———
Fault display

EE Digital transmission
public address system

Destination display

[(car 1 erenun
2L, | Parers
BORDEAUX

2]

Electroluminescent VDU
+ keyboard

ad 1. A dEsHe)x

1 Aulssl, a2z AAE

glo] ¢l VDU(video display unit) 9} Digital
display, 2138} conventional command& %4
e 209 #HAFH, 285z AL =AY

(Dispatcher) ! A E Alele] $AFAS $%
FAY JeH AFAANE FAL, VDUe +
YA (cab) o] o] Mx|=|e] HAo] AHAFo
AAY EAF, AAEA A2 ok Hd
3, uHAEe VDU od£9 (Computer
Aided Drivefs System) 2.2 4]

oto|jt A7)0 Zalel 2gfLE BAY 9L

o 23 Fu|Yd HH | preconditioningE #¥ 4|

A9l (Kegin) 34+ ¢l2n]

ooy AFAuAHE AU AJefF FA3

He} £xAZI7 NeE AT AY Sl

gz Y2 AAY AL E A F T

o & A efo] B Hlo)elE: A, 7153
7 zAAE 9% 7ko}=(Troubleshooting
guide) & A|-3-3h},

139} conventional commandE ¥4 3= 209

i

v
P28
LAy

ERBEE 8% 68 19804 64

+A9A #3%E & Hotstandby2 &=},

-SRHE st SAlE{HolA

A" ARTGVY Afee 425
utility cubicled] Ax]=o] gl VDU 7zt zjef
o] AuAuldle] MA=e] ¢l Digital Display,
AeFE P FFFAILRLes FAdE
VDU A9 8%} Preconditioningg ¢
F AAIE 4HAIFI L = YA e o] ¢
Ash=d] AH$-5n Processing unitel] %<4-% o},
Digital display+ o372 2] kAol 9 3-& njx)& A
HALERE TAlEt 2] flqleld F-E-& ¥4
3 Fo QAR FRGNESNAGE Y
3 o7, 22z 2|9 FAIPTOR o
49,

-22294Y Hu|HE H BLAEHo)2

o] A deiHejre A4 AAAlole FA
AL rFesl AR 1A AdEALe F
o4 Hodz FAL AdEae $Ad
8 $ABAE Jhest sldF =R Qe
e AL FYFuld FAR PR YA42A
3, yAZHES 98 FAREE BA3a 9
t ALY FARBHAYAA T e
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1

Ao wAAA Aol FHLY nAUAE 4
AFEH HuldEx
vlAlEle] ode HFEE "B Abaeet w3
g AR B3 JRE gdegler
=7 sleuR Auizbsale Ay Au Ay
A48 & 5 glA "ok FHE
Eu]dd Au| o] AH| AuEo] = A
Bk F3 & 5 gle ool sy A 74
AL e ASele +8484e] HEY

A

dl

a2

preconditioning-S-

BAd Fe

A eHl S

YAz ez AT Q=

ER LR EDER [ E LIS v

o{ZE & SAelEHolA

A4L % FAlAEH o]

AL B
2 3

SRECIE

Fv AHEAG A3 FEEHEFAA
deg FAHD, AURA|E HHe] 9A, &
s, APds, FAHY F0 71A95E 2
Al o $F9S AHRAE AH-st 0
¥ ALAAAR shesich, AH g5 o
o] Hu2HAE HFdH FHUAY T
+ d A HIrl ZAHe A AnA
F5o] A "o, AYAET ohz} dg
Adle AA AA A3l ES €8 5 ¢
ot

2.1.2, WS4 vES=Z

HAYe Au=Eo ole TE AFHY drg =
2AME A 7)ed FHshed 233 dolg
£ FHIHL olF M2 masr] Yste] A4
W BAMEN S ARSI (Y 2) o] BAME
H3zE A AANY F4E] Ay a9 2
o He% Ao A=y = 2deld oz A
ngn A Aol A wafLr 3AH
2 2 YA AFHeR slote] shedE Hojr,
olgjdt WHEAUEYZS MAA e &3t 22
87} B4 o] miE ofof gl

-Deterministic Network

g3t dolete] wihs HdMe ol AU
elojnl e} ZEEe] FRapy FAlo 7zt w4

Aoz 2 ™ghe] Transit timeo] W AEojo} &

t}, °]& st e = HEHY e HF

HY Evde= 9 13e] B3 o} uh

FHES Asie A7HEe HAAE Xdg gle

2448 7}x)& “Token” A|AElo] AREE ),

-High availability
HAAE Adste T dEdagY odF
(Link) e} ¥} (Short-circuit), T+ o] WE

00 - Radioc station to central control

0 - Train-borne sender-receiver

1 - Main cab computer

2 - Auxiliary cab computer

3 - Control computer for traction motor 1
4 - Control camputer for traction motor 2
S - Control computer for passenger car

6 - same

14 - Control computer for passenger car
i5 ~- Control computer for traction moter 3 |
16 - Control computer for traction motor 4 :
17 - Auxiliary cab computer

|
18 - Main cab computer i

a8 2, WESAAA



Alsthom network
coupler

Data carrier

Normal operation

Alsthom network
ceupler

Data carrier

Ping-pong bus operation
during a failure

a8 3, g 3F

Azl HEsel e AuEe 2 shod
o] MEYA AA7} LA 7S M
ek, ol FAE 2] st FL
A] MEAL A} (Sender) 9} =417} (Receiver) 7H9] 4]
A g Wis widE A% 5 gl grE
(Ring architecture) "7} A3l (2d 3)
HEeHdZZ JAHeE A5E dele WAAE

23 9l Tokend 2 we} FUF Wioz &

A BE AR Aol shesie wAAe &

A" $a121e] W37} Tokeng ¥he $2A1A19} A3

shd wAAe Hg FAR 71§, W) o

87 show Hagch, Tokeno| Hz Al A

Folew 1 wAXE AFLESE AR H4

AA7b AdEe WAe] gpxelnt, 1y VEHZ

Aol Aoz} WA H-folle Tokend nAX| A7}

A o Ztet o) wegeR BeluAErt

A Joprke 5A ALIEEN GA] BE FAlA

dj9) Ae] 7F53lc}(Pingpong operation)

-Expandability

AH ATyl SUsEAY SR F45He
At MEHAAY sledoy LZEeE
Tl e vEdImE 24" & 9lojo}
Lig= 2
-Rigidity

EM interferencer} #Y$iz HAFYo 2 A%

BEXB A 384 6% 19894 6H

AFe s eI AFed AfAde] 9
g A AREF AAFeof iy FlHoZ
A4 FARASANE ALDS glofof 2R
TELE 9 HE oA AAx FEs o ¥
Holc},
-Compact Components.

F8% TS s Aule] A, F9
3 AYLe TS Hassiodol i Hold,
TGV Atole AHY 22y A=A Ay
< AAR 49 5000 logic gate array circuit
(HCMOS) 7] &0] AH-s] 3 9t

2.2 to]EbHR|AlAH

AFE3He HolebA A AE 2 ule]aR EBAA
of Z2a%H logico] ARHEEH LYt 75
s}, olA7AE EfAAEY electromechanical
o7t FAHES FAE) A AEE FF
A717) Ased A ASHT YAT ZEAYA
& % vlola2T2AAR Z2aso} dh,
TGVS| 4% $449 AFd AYuels] Zegs
A% AFHY ARG P & AR
R SELEL Y RERS FUE Y

2,2.1 2¥4 dFH

+AAW e AFE (29 4+ Hot-standby3 e 2
7} AFEHE FAH AY Yo TE F3 A
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Control of precondit:oning,
destination display,
fault indication

Data
transmizsion
radio

system

Console for tests
prior tc departure

troubleshooting guicde

/

Power car
auxiliary
computer

I

co0o009Q

Multiplexing of
commands and signals

\

Control of public address

anc intercom system
Power car

auxiliary
computer

To and from other
train-borne computers

Tests prior to departure and
brake monitoring during
train operation

Portable maintenance terminal

a8l 4,

i AAE ZEEVSE s B A4
vl e} AAzke FAEAS FATCE,

1 F8 7% ol A,
-Apakell ARE vlelAR TR A AT Hlo]eby
Hre 2%, & FHA Afee AAREE A
g AFE, AN AFE el HoleY
RS B,
~AA3 ANt AR D8-S FA
SR e Ed YHHE zRE9
multiplexing
-AREE o] 4% LAA| Tle|=

AAE SRS AFHE LAY 24 9
2% 2E dolehe dsstn Azlse ol A
shshe Aletel e s £2 $7ke] A4
gl B ARE BAs Dk webd wly
Aol Aol WAY ASelE I Wgo] B
dde] EAHH "o XY 1 A
VDUe| FA|ge] 4902 3oz HAZ 2
A& 7hs3HA e
-AA e Adstet gl Huinz

SHA A Flles 30 AlAE7] A,
e AFUE w5 AuAAEE wlr] Hel &

i
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14 A FE

2% PHAlaRE] AUSA SHoE AE A
A7) f)?& Aol AHgE HANA = Al
=& ZEE3I= pressure regulator, v} o}E
v} =] A) 2~ el (Wheel skid prevention system), &
5o vl el B 7|8 5o] 2,

2,2.2. HolzEg EEE HFH

Ztzke] ZAQIREL U Ee 104 e 25 499

At A % AsrleE ST (¥ 5H)

g A4 FHiee de A=A E 73
st A powerd Aty power factor 7l
A A E F2x)7)0 AAE Inverter commutation
modeE A&l & Fr},

AE715E A HifHe 7 Aol
2=} 71el A& sedsle] rheostatic Al FHH )
U 7Y B E o487 EAFHAFAAM AA
S AdRY, B8 ojn wAe] Al el

AdEd Afee 449 d@4 Sxof oebd AR
g A5HE A

2.2.3. 6{HxE EEE AFH
A4 1Y AAse sle AfE e $A49



Wheel skid
prevention
system

Measurement of
pressure in
main brake pipe

Rheostat
excitation and
shunt command
for electric
braking

Combined electric
and air braking

Braking control

Mechanical transmissiory

control
4
Wheel slip
prevention
system

Stator curreat
command

. Traction motor
coakrol computer

Rotor current
command
{excitation)

Guard angle of
invertar
thyristors

To and from other
train-borne computers

16 Atantic high-spoed fine

cennectivns specific

conneclians ta telephong

Tietwork

PAR{S-MONTPARNASSE
CONTROLE CENTER

Centrai
controt for
operaung
tunctions

citcuits

exchange

—D®-

Compurer L
equipment I~y 2|
S - £
H 3t
ER
¥ P )
i 2 Bl
R ;o &5_ Sle
R
3 218
>3 c g
L8 &2

[E:nVocem

‘& Dyop-and-msert transformer
N (opuoanal)

ML

n&M3o SN 9 MTAIAY
BT A2dEE ZEEY

J descination
displays

vDU + keyboard
in car

ceoaoo

Maintenance termin,

-

Air-conditioning

-

Heating

Wheel skid
prevention system

Brake monitpring

passenger
car
computer

€

al Car door locking ventilation speed

system

I

To and from other
train-borne computers

38 6. AA43lg ZEE HEH

TELECOMMUNICATIONS CIRCUITS
FOR THE ATLANTIC TGV HIGH-SPEED LINE

S

g

I‘f‘))

@—%é

Relay sxgnal box or
Intermediate intertocking box

e

) @

)

@ @

)

Operating control

Ground-ta-train radio

Bus circuit for opsraing func

Safety and signalling
multpiex transmMission

Remote signailing cantrol

Power and alarm control

a3 7. 948 $l3z

ERPEE 38% 6% 19894 6A

Relay signal box
wmohfication center

Centrar a3 @ ,;W I.JS é}
! -I- —7 - -
T 'Y L & [*9)
2 Il laalaalaalies) laa)
2 -~-- CABLE ---~
3! o/ S SV RVVYY]
Automatic e ___"7‘ ’T‘ //’I‘ o

—
(7} Sub-siauon mamtenance
I~
] R
'8}  Sub-staton remote contal
non o~
(3} Signailing mantenance
o~
{1} Connection to talephone excranse
—
(1) Data transmussion
ey
‘L.;) Hot box getecuon
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sAE AT 45 A8 EA|(display) wlAA
Al A7 EAE A EdEe AadE, 3
Y FEE SRl LRl A7 A
(Indicatior) 8] §2t 4] o] ZHFelo] ofsf o] Fof
Ach, AAEZ 43 Zeg AFHd o8 2%
He W43 gule oldst e,

~ole] oA

-7 TEE

oA e}l EY A A2

p R LR Ea

~EUEYY 22y

3. #Ag &4

T4 9AY FAAAE ofsh e 7]
55 40 ¢ $ YES JRTHe) Holo} B2
7

-AHA 2R S #9& 91§ operating ZEE 3

-Rollingstock®] &3¢ %% Power and alarm®
EE 38

-7 8-S % gulge

-Axle-box9] &x 344l 25 2L E o]43)y)
1%+ Hot box detection 32

-EHASAAE WY 8 4FME FEEE

High-density blakc polythene
external sheath

Longitudinally
crimped steel tape
Aluminium tape crimped
1o same pitch as steel tape
Low -density palythene
inte:nal sheath
Alupe tape

Waterproof plastic
or paper tapes

Moisture-proof filler

-2 Adul el HAzke) BAY ol H4s]2

-2 A4t 9Ae) Hsksz

-3EAs Y] AZAS 3 AeAEs

TGVALHE $i9} 2 7158 s8] Astel
2% 73 2L H2E FAsw 9lon GDO1 ol
(¥ 8)o] ez F AFAoz AMgFHT 9]
t}, o] #HolEg&

-Metal ®$= synthetic cable bearer (core)

-441¢] el R = optical fiber

-6412] 7-quad high-level sub-core (Z}7}¢] sub

-core= star-quad¥ef) & FAI= S )},

ofeiziete] AgAle] Agsn2y o) 8 5 9l
© A% ANE W] st sub-corerto]of =
EFv)E HolZE A (Crosstalk HHx|)str HE
A Abelell= o]F9] EejrElog Azt 44
] optical fiberi= FefxnE Role] WEojF 674 2]
Foll AAH F& AIAZ AY #5715 whA s
2 ek

TEgAus A4 AL A8 4%
“ground-to-train” F Al A] A ® & Compression
-expansion-time-division multiplexing ®3p¥-&- A}-&
sted dloJee} ohdR T AF7} FAlo shte] ukg
32 Tl A4E 5 QEF AAS <l

TGVe A z" Radiocom 20004 A8-& £23}
T Alo]d 243148 R8T gl

__ _————— Star quad

7-quab sub-core

Opucal fibers
(each optical fiber
is identified)

Plastic sheath cladding
around core

Grooved plastic care

Metal or syntheuc
cable bearer

\ Flocked aluminium shield

.
™~ 7-quad high-level sub-core

a8 8 F FAlAelE
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4,2 &

34 A2de Hysted o) i A
+ HdTF A& (power supply system), Rol-
lingstock R EZ-FAREobge] 8415 9o},
gy 2502 FYPHE HHA AR Ao w
A5 53] A8 S BAE] Yxe &
AR AZA|2EY Fadte] ZtaEoiE e,

WH-EAV EY 3 Trainset 2p4)7} QAHel &
o] HEE wHEe] T AAGYSE = Ao
T2 AFH WENZY Moz HTstojol sy
$44, 7HA, AaAdSel 2Hs s Fd) E3
§gd3t 78449 Sl Token-ringo}l7)d 2 7}
FAxez vHd F g Btk vEYIF
A58 Z2AM 9 Eudd A4 A2AEE Y
(Brain) 9] Q&g 33l OB mojazT ey
A gz dbdEejol & ol

A28 ez Ada ez BAl
AL 27HE Holete e, FY HELwo

THHYS SN U NEAAY

weh gAselof ek, el FAMEZS Y
o FHALHE TEFYA LTS Byo] 2gol
o} U9, AT G4 dsn de Agehiy
o Nde 448 £ A8 Aoldh B9 U A
£29) e%—w ¥ ol 2el7) Bl
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