TEXHUYECKOE OITMCAHUE CUCTEMbI JUATHOCTUKHU NOE3JA (CAI)
TECHNICAL DESCRIPTION OF TMS
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1. Overview

1.1. Introduction

Train Monitoring System (TMS) is a computer system designed
specifically for rail vehicle applications, which will handle the overall
status and supervision of the train. The TMS is the intelligent supervision
system consisting of hardware, operating system, monitoring application,
and Portable Test Unit(PTU) analyzing the record data.

TMS is a distributed system consisting of two Train Computer (TC),
nine Car Computer (CC) and two Display Unit(DU). Each DU is installed
in driver’s desk and each TC is installed in electric locker of Mc car, each
CCis installed in electric locker of all cars.
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1. O630p

1.1. BBenenue

Cucrema muarHoctuku moesga (CJIT) 3To KoMmmbloTepHas cHUCTEMa,
pa3zpaboTaHHasl CIEUUAIbHO MJIi NPUMEHEHHUs Ha >KEJIe3HOI0POKHOM
MOJBIKHOM cocTaBe. B ee (yHKIIMM BXOAUT MOHHUTOPHHI 3a Bcel
pabotoii moe3ma. C/Il — wuHTE/IEKTyalnbHas CUCTEMa KOHTPOJIS,
cocTofAIIasl M3 almapaTHOro oO0ecnedeHus, OINEpPaLMOHHON CHCTEMBI,
KOHTPOJIMPYIOIIUX MPUJIOKEHUH, U MOPTATUBHOTO JAHArHOCTUYECKOTO
yerporicta (1Y), aHanu3upyromiero 3alMcaHHbIe JaHHBIC.

CIIT st0 pacmpeneneHHas cuUcTeMa, COCTOSMIAs W3 JIBYX MOE3THBIX
kommeiorepoB (I1K), nmeBsatu Baronneix kommbioTepoB (BK) u aByx
onokoB ympasienus: (BY). bBiok ynpasnenus (BY) ycranaBnuBaeTcs Ha
MyapTe MallMHUCTa, moe3aHble kKommbioTepa (1K) ycranaBnmmBaroTcs B



There is connected with Train Data Link between TC and CC but
electric equipments of train are connected to TMS with RS-485(1SO
3309/4335) serial link which is used widely in railroad area. All the main
sub-systems linked to TMS are to be monitored by TMS.

All TMS controller unit software is developed with a high quality
RTOS(Real Time Operating System, VxWorks) and well-defined task
structure. All of tasks have their own functions and they have their own
priority level according to the functions. A task which conducts more
important business such as core controlling has highest level priority and
others has not. In order to obtain and ensure high quality, each software
module is tested individually using the development tools and then
uploaded on a TMS unit together with other modules for combined testing.
The TMS application software is tested using the simulator system which
can support the whole of train interface to TMS.

1.2. Major Features
The major features of TMS system are as follows;

(1) Serial transmission is extensively used to gather data from external
sub-systems. This reduces car wiring and increases reliability.

(2) In order to ensure the safety integrity of the train systems, the TMS
does not intervene any safety related control function of the specific train
system, such as the door, traction and braking systems operation. The
primary role of TMS is limited to reliably transmit the required data to and
from the train sub-systems.

(3) TMS provides through the train operator display unit to the driver
status of the applicable equipment.
(4) When a fault is detected the TMS also be recorded for purpose of

ANEKTpPOIIMTOBOM  Mc-BaroHa, a BaroHHele KkommbioTepa (BK)
YCTaHABIIMBAIOTCS B JIEKTPOIIMTOBOM KaXKI0r0 BaroHa.

I[IK u BK cBsizanel Mexay co0oif MOE3IHBIM KaHAJIOM IMepeadn
JMaHHBIX, a JJeKTpuueckoe obopynoBaHue moesna cBszano ¢ C/II ¢
NOMOILBIO CTaHaapra i nepedadyd W npuéma gaHHbix  RS-485
(ISO 3309/4335), KOTOpBIH MIKUPOKO HCIONB3YETCS B MKEIE3HOIOPOKHOM
otpacnu. Bce rnaBHbie mnoacuctembl, cBszaHHbie ¢ CHII, momxHbI
Mouutoputbest CI1.

B mporpammuom oGecnieuenun kouTposuiepoB CJIIT wucmonb3yercs
BbicOKOKauecTBeHHass OCPB  (omepannoHHas cHCTeMa  pealbHOTO
Bpemenu, VXWOrKS) u 4eTko omnpe/eneHHas CTpyKTypa 3aaad. Bee 3agaun
UMEIOT COOCTBEHHBbIE (YHKIIMM U HWMEIOT COOCTBEHHBIH ypPOBEHD
IPUOPUTETA COMNIacHO (QyHKUMsSIM. bojee BakHble 3ajadyu, TakUe Kak
yIpaBieHUE SAPOM, UMEIOT 0ojiee BBICOKUN YpOBEHb mpuoputeTa. s
MIOJIy4YEHHUsI U OOecreyeHusl BhICOKOTO KauecTBa, Ka)blil MPOrpaMMHbIN
MOJyJIb TECTHPYETCS WHIUBUIYAIBHO c UCIIOJIb30BaHUEM
MHCTPYMEHTAJIBHBIX POTPAMMHBIX CPEJCTB, a 3aT€M YCTaHaBJIMBAETCS Ha
CIII Bmecte ¢ ApyruMU MOAYISIMH JJiE COBMECTHOTO TECTHPOBAHHUSI.
[Iporpammuoe oGecneuenne CHII mporecTUpoOBaHO C HMCHOJIb30BAaHUEM
UMUTHPYIOIIEH CUCTEMBI, KOTOpasi MOKET MOJAIEPKUBATh BECh HHTEpdeEiic
noesza.

1.2. OcHOBHBIE XapaKTEPUCTUKH

OCHOBHBIE ~ XapaKTEPUCTUKH
) (13 % {01115 (H

(1) nnst cOopa AaHHBIX C BHELIHUX MOJCHCTEM aKTHBHO HCIIOJB3YEeTCs
MocJeIoBaTeNbHas Tepeiaya. ITO yMEHbIIAaeT He0OXOAMMOe KOIUIECTBO
AJIEKTPOIPOBOJIKU M0€3/1a U YBEIMUUBACT HAAEKHOCTb.

(2) C uenpro rapaHTHpPOBATh IEJIOCTHOCTH OE30MACHOCTH CHCTEM
noezna, CJIII He BMemmBaeTcss HU B Kakue (DYHKIMH, CBS3aHHBIE C
yIpaBJIeHuEM 0€30TTaCHOCTHIO ONPEACTCHHBIX CUCTEM T0e3/1a, TAKUX KaK
pabota /Bepeii, TaroBas win TopMo3Has cuctema. Ilepsuunas ponas CHII
OTpaHWYEHA HAJEKHOW Tepedadyeld HEOOXOAMMBIX JTAaHHBIX  K/OT
MOJICHICTEM T10€371a.

(3) C momompro aucrutess C/IIT moka3piBaeT MAIIMHUCTY COCTOSIHHE
paboTalOUINX CHCTEM.

(4) [Mns ympolmeHHs TPOLEAYPHI

CUTCMbI JAUAarHOCTHUKH nmoe3aa

aHajM3a OIIMOKW, TIpU €€



assist failure investigation including fault type, car type and number, date
and time, station name, Powering/Braking status, train speed and so on.

(5) A testing function for system healthy check of the train-borne
equipment is provided for the train operator via the display terminal.

1.3. Abbreviations
TMS: Train Monitoring System
TC: Train Computer
CC: Car Computer
DU: Display Unit
PA: Public Address
PIS: Passenger Information System
ATC: Automatic Train Controller
C/I: Converter/Inverter
APS: Auxiliary power supply system
HVAC: Heating Ventilation Air conditioner Controller
IEC: International Electro technical Commission
TDL: Train Data Link
DVAU: Digital Video Audio Unit
BECU: Brake Electric Control Unit
DCU: Door Control Unit
FDU: Fire Detection Unit

2. System configuration

The TMS is composed of a Train Computer(TC), Car Computer(CC),
Display Unit(DU). The DU is installed the driver desk for train monitoring
and diagnostic. Control and diagnostic data from the car is collected and
managed by the TC, and accessed by the DU. TC is modular and
expandable centralized control and diagnostic data capture and
management system, with diagnostic data networks, discrete train line
inputs, and discrete output control signals. The train networks are
composed of redundant ARCNET. Most of the sub devices linked to TC
and CC via RS-485 serial link. The TC also includes discrete input capture
and output control and other functions.

oOHapyxeHnH, oHa Oynet 3anucana CJ/II1, Bkitoyas TUN OMMOKU, TUI U
HOMEp BaroHa, JaTy ¥ BpeMs, Ha3BaHWE CTaHIUH, PEKUM
TSTU/TOPMOKEHHUSI, CKOPOCTh [OE3/1a U T.].

(5) MamuHucT MOJayYaeT JOCTYNl K TECTUPYIOUMM  (QYHKIHSIM
paboTOCTIOCOOHOCTH CHCTEM IOE3AHOTO O000pYyJOBaHUS TOCPEICTBOM
JTVICTLIICS].

1.3. AGOpuBHATYPBHI.
CUII: Cucrema uarnoctuku Iloe3na
ITK: IToe3anoi KomnberoTep
BK: Baronnsiii Komnerorep
bY: biok Ynpasnenus
I'CO: I'pomxoroBopsimiast Cucrema OnoBenieHus
COII: Cucrema Onosemienus [Taccaxupon
AIIK: Apromaruueckuii [loe3gnoit Kontpomiep
K/1: Kouseprep/UuBeptep
BCD3: BenomoratenbHas CucreMa DaeKTpOCHA0KEHUs
OBK: Perynsarop oTorsieHus, BEHTUISIIUU U KOHIUIIHOHUPOBAHUS
MDOK: Mexnynapoanas JnektporexHudeckas Komuccus
IIKIIA: IToe3anoit Kanan Ilepenaun J{anabix
IHABB: Lludposoit Ayano u Buneo brox
BOT: buok Dnexrpoynpasinenus Topmozom
BbY/I: biiok Ynpasnenus [Isepsamu
BOO: brnok O6napyxenust Orus

2. Kondurypanus cucremMsbl

CAIT cocroutr wu3 mnoe3gHoro komnbiotepa (IIK), Baronnoro
xomnbrotepa (BK), Gmoka ympasienus (BY). bnok ynpasnenus (BY)
YCTaHABIIMBAETCS Ha IMyJbTE MalIMHHUCTA IS KOHTPOJISI 3a IMOE3J0M U
IIPOBEJEHUS JAMArHOCTUKH. KOHTpOJIBHO-IMAarHOCTUUYECKUE JaHHBIE C
BaroHa axKKyMymHupyioTcs u oOpabateBatorcss [IK w  moctymHBI €
nomouisto bY. 11K sBnsierca ynpasisieMoi, MOIYJIBHON ¢ BO3MOYKHOCTBIO
pacimiipeHusi 1 cOopa JHarHOCTUYECKHX JAaHHBIX CHUCTEMOM, C CETSIMHU
JUarHOCTUYECKHUX [aHHBIX, C YCTPOMCTBAMM BBOJAA AAHHBIX IIO€3HOMN
MarucTpajiy, COCTOSIIUX W3 OTAEIbHBIX 3JEMEHTOB, M YIPaBISIOLIIMU
CUTHAJIaMH JIMCKPETHOIO BBIBOJA JaHHBIX. B cerm mnoe3ma BXOOUT
nyonmupyromiast cetb ARCNET. BonabImmmHCTBO TOIYCTPONCTB CBSI3aHBI C



The sub-systems which are linked with RS-485 serial link are Display
Unit(DU), Digital Video Audio Unit(DVAU), Fire detection Unit(FDU),
Brake Electrical Control Unit(BECU), Auxiliary Power System(APS),
Converter/Inputer(C/I), Automatic Train Controller(ATC), Door Control
Unit(DCU), Heating Ventilation Air conditioner Controller(HVAC). But,
this configuration can be changed according to sub-system condition.

3. TMS hardware

3.1. Train Computer (TC)

3.1.1. Features of TC

TC is installed in Mc car. The TC has two identical CPU part in one
rack, CPU1 part and CPU2 part. The TC has master function and is major-
system. And so, it is designed by full backup function. If CPUL part
failure happens, CPU2 part will be activated as master function for
availability. CPU partl and CPU part2 have same configuration.

(1) CPU1 part
CPUL1 has following characteristics:
- MPC860 CPU : 32bit micro-processor
- Flash Memory : 1G Byte(for recording function)
- Train Data Link : 2 channel (Arcnet)
- Local Data Link : 4+6 channel(RS 485)
- Digital Input : DC24V, 10mA, 64 channel
- Digital Output : DC110V, 150mA, 8 channel
- Power Supply : DC110V(77V ~ 143V)

(2) CPU2 part

If CPU part 1 failure happens, CPU part 2 operates master function and
car computer(CC).

CPU2 has following characteristics :

IIK u BK ¢ momompio mocienoBarelnbHbIXx KaHaimoB RS-485. IIK rtaxke
BKJItOUaeT cOop MH(pOpPMALIUU TUCKPETHBIX BXOJHBIX JAaHHBIX, YIPaBICHUE
BBIBOJIAMU U PsIJI IPYTUX 3a7ad.

[Toncucrembl, KoTOpblie CBsizaHbl ¢ mnoMoulpio RS-485 310! biok
VYupasnenus (BY), LHudposoit Aymuo u Bupeo bnox (ILIABB), biox
Oo6napyxenus Orns (BOO), biok Dnekrpoynpasienust Topmozom (bIT),
BcnomorarensHas Cucrema DIEeKTPOCHAOKECHUS (BCO),
Konseprep/UuBeprep (K/U), Aromaruueckuii Iloesmnoii Kontposmiep
(AIIK), bnox VYmpaBnenus [sepsmu (bY]l), Perynsarop ororuienus,
BeHTWIAIMK W KoHaunuonupoBanus (OBK). Ho, ata konduryparus
MOJKET OBITh U3MEHEHA COTJIACHO YCIIOBHIO MOJICUCTEMBI.

3. AnnapartHoe o6ecnieuenne CII

3.1. IToe3gnoit komnwrotep (1K)

3.1.1. Xapakrepuctuku 1K

[IK ycranaBnuBaercs B Mc-Barone. 11K nmeer qBe oguHakoBbIe YacTH
HEHTpalbHOrO TporeccopHoro ycrpoiictBa (LIITY) wa onmnHoi croiike,
gacte L{ITY1 u ywacts HIIY2 . TIK umeer mactep-QyHKIHIO U SBISETCS
ocHOBHOM cuctemor. OH cHaOXeH (YHKIMEH TMOJTHOTO PE3EPBHOIO
konupoBanus. Ecnu B wactu L{ITY1 Bo3HukatoT Henonanku, yacte LIITY?2
aKTUBHpPYETCS C NOCTYNHbIMH MacTep-pyHkuusamu. Yacts LITY1 u vacth
L[ITY2 umMeroT 0IMHAKOBYIO KOH(PUTYPALIHIO.

(1) Yacts LITV1
LITY 1 umeer cnenyromiye XapaKTEPUCTHKHU:
- MPC860 CPU: 32-6uTHBIif MUKpOMIpPOIIECCOP
- ®mu-naMsts: 1 I'6 (s pyHkumu 3anucn)
- [Toe3qHoOIi KaHan Mepeayn JaHHBIX: 2 KaHAIBHBIN (Arcnet)
- JlokanpHbIl KaHa! nepenaun JaHHbIX: 4+6 kaHan (RS 485)
- Hudporoii Bxox: 24 B mocrossHHOTO TOKa, 10MA, 64 KaHANBHBIHI
- Hudporoii Berxoa: 110 B nocrosiuHOro ToKa, 150MA, 8 -KaHaIbHBIN
- [Iuranue: 110 B nocrossaHOTO TOKa (77B ~ 143B)

(2) Yacts LIITY2

Ecmu B wactu L{ITY1 Bo3HukaroT Henosaaku, yacte L{IIY?2 ynpasiser
MacTtep-(QpyHKIMSIMHU U BaroHHbIM KoMmbioTepoM (BK).

LITY2 umeet cneayromme XapakTepUCTUKU:



- MPC860 CPU : 32bit micro-processor) - MPC860 CPU: 32-0uTHBII MHKpPOIIPOIIECCOP

- Flash Memory : 1G Byte(for recording function) - Omur-namste: 1 I'6 (st QyHKIME 3a1ucH)

- Train Data Link : 2 channel (ARCNET) - [Toe3qHOII KaHaN Mepeaun JaHHBIX: 2 KaHAIBHBIN (Arcnet)

- Local Data Link : 10 channel (RS-485) - JIokaspHBIH KaHa repegaun gaHubix: 10 kananbHbnii (RS-485)

- Digital Input : DC24V, 10mA, 64 channels - Hudposoii Bxox: 24 B nocrostHHOrO ToKa, 10MA, 64 KaHAIBHBIN

- Digital Output : DC110V, 150mA, 16 channels - Hudposoit Beixom: 110 B  mocrosHHoro Toka, 150MA,

16 -kaHAJIBHBIN
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Fig 1. Train computer Puc 1. IToe3aHoit KOMIIBIOTEP
3.2. Car Computer (CC) 3.2. Barou#siit kommerotep (BK)
3.2.1. Features of CC 3.2.1. Xapakrepuctuku BK
Normally CC carry out interface and data gathering function of sub- O6pryHO0 ¢ momompto  BK  ocymiecTBisiercss  B3auMoJeiCcTBHE
system and car information. MOJICUCTEM 1 cO0Op MH(MOPMAITUK HA YPOBHE BaroHa.
CC has following characteristics: BK umeer cienyromnme xapakTepUCTHKY:
- MPC860 CPU : 32bit micro-processor - MPC860 CPU: 32-0uTHBII MHKpPOIIPOILIECCOP
- Train Data Link : 2 channel(Arcnet) - [Toe3qHOIi KaHaN Mepeadu JaHHBIX: 2 KaHAIBHBIN (Arcnet)
- Local Data Link : 10 channel(RS 485) - JlokaspHBIN KaHaT nepeaaun gaHubix: 10 kananbHbnii (RS-485)
- Analog Input : OV ~ 10V, 6 channel - Ananorossiii Bxoxa: 0B ~ 10B, 6 -xaHaabHBII
- Digital Input : DC24V, 10mA, 64 channels - Hudporoii Bxoa: 24 B mocrostHHOTO TOKa, 10MA, 64 KaHATBEHBIN

- Digital Output : DC110V, 10mA, 8 channels - Hudporoii Berxoxa: 110 B mocrossHHOTO TOKa, 10MA, 8§ —KaHANBHBIIHA
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Fig 2. Car computer

4. TMS functions
This system has the following two basic functions:
- Driver’s Aid Function
- Fault Detection and Recording Function
- Train Operation Recording Function
- TMS Control Function
4.1. Driver’s Aid Function
TMS monitors the whole of train sub devices and many of train logic
signals and displays those of things on display unit. If TMS detects any
failure of train or sub device, TMS displays the detail information related
to the failure such as fault type, location and detection time and so on.

£if
L L2

ﬁ_
i)
L _‘ijl &

i S

.1'._____

"~

et

r'—'!J

WPE BLE JVOPUT VEORTVARCT ) walk | BLE | wDI e Vo | K

P
R

N R O O O O
i | [l

Puc 2. BaroHHbIli KOMIIBIOTED

4. Oynxnuu CAI
OTa cucTeMa uMeeT CIeAYIoLe OCHOBHBIE (DYHKIIUU:
- OYHKIUS TOMOIIY MAIMHUCTY
- OGHapyXeHHe HEUCIIPABHOCTH U PYHKIIMS ydeTa
- OyHKIUS ydeTa JIBHKESHHS Moe3/a
- Oynkuus ynpasinenus CII.
4.1. ®yHKUIMA TOMOLIY MAIIUHUCTY
CAIl nmpoBoAMT OUArHOCTHKY BCEX IOJCHCTEM II0€3/1a U MHOTUX
JIOTMYECKUX CUTHAJIOB I0€3/1a, @ TAK)KE BHIBOJUT MX Ha OJIOK YIpaBJICHUS.
B cnyuae oOnapyxenust HeucnpasHoctu, CIII orobpaxaer moapoOHYI0
UH(OPMALIMIO O HEH, B YACTHOCTH TUIT HEHCIIPABHOCTH, MECTOTIOJI0KEHNUE,
BpeMs OOHapyKEeHHUS U T.J.



(1) Train Computer (TC)

The active train computer is responsible for the coordination of the data
transmission overall the train as master station in its network. The TC is
advised of all information, which includes the status, operating data and
fault of train sub-systems, notified to CCs. The TC then uses some
reasonably sophisticated analysis techniques in an attempt to produce a
train-wide data evaluation and output it to the display unit (DU) through
the man-machine interface.

The TC supports the man-machine interface RS-485 which is the
primary means of interaction between the operator and the TMS. All of the
hardware and software for managing the man-machine interface such as
the operator’s display unit and operator’s control input via display unit are
offered by the TC. TC carries out functions of fault diagnosis and fault
logging, and accomplishes the train level fault detection.

(2) Car Computer (CC)

Each intermediate car has a car computer (CC). It communicates with
the TC via the Train Data Link. The CC is responsible for all in-car data
gathering and collection, It also exchanges data with the TC for train-wide
supervise and diagnosis functions.

(3) Display unit(DU)

This unit is installed on each driver’s console. It is a color graphic
display with touchscreen input system. The TMS continuously monitors
the sub-system on each vehicle of the train. Data required by the driver to
supervise the correct and safe operation of the EMUSs is displayed on the
cab display panel.

4.2. Fault Detection and Recording

TMS detects train fault data as real time and records the detected fault
data in inner memory with several related train status data. The detected
fault data are to be displayed on screen according to fault level.

There are three kind of fault classification such as
- MF : Major Fault
- MCF : Major Complementary Fault(Warning)

(1) Moe3nnoit kommbroTep (I1K)

AKTHUBHBIA TOE3JHOM KOMIBIOTEP OTBEYaeT 3a KOOPIUHAIMIO
nepeaayy JaHHBIX 10 T0e3y B KaueCTBEe MacTep-CTaHLMU cBoel cetu. Ha
[1IK mocrtymaer Bcsi mH(pOpMalus, BKIKOYas CTaTyC, JKCILTyaTallMOHHbIE
naHHele u  ommOku, obOHapyxennole BK. Ilocme ostoro IIK ¢
HCIIOJIb30BAaHUEM TMOJXOJSAIIMX METOJUK IPOU3BOJIUT OLIEHKY BCeX
JAHHBIX W BBIBOJUT MH(OPMAIMIO HA JUCTUICH MpU ToMoIu uHTepdetica
«T10JIb30BaTENIb-MaIINHAY.

I[IK monmnepkuBaeT wuHTEpdEic «monbp3oBaTenb-MammHay RS-485,
KOTOPBIi ABJISIETCS OCHOBHBIM BO B3aUMOOTHOIICHUSX MEX]y OIIEpaToOpoM
u C/II1. Bce anmapatHoe ¥ mporpaMMHOE 00ECIICUCHHE ISl YIIPABICHUS
uHTEp(PeiicoM «10JIB30BaTENb-MAIINHAY, TAKOE KaK TUCIUICH M BXOAHOMN
CUTHAJl ympaBieHus uepe3 auciuied, npegocrasiusgercs [IK. TIK
BBIMOJHSACT (YHKIUU AUATHOCTUKH HEHCIPABHOCTEH M pPErucTpanuu
OTKAa30B, a TAKXKe ONpEACIIeT HEUCIIPAaBHOCTH U COOM Ha YPOBHE IOe3a.

(2) Baronnsrit komnsrorep (BK)

Kaxnplii mpoMexyTOUHBI BaroH 0OOpyIOBaH BaroHHBIM KOMITBIOTEPOM
(BK). On cBs3biBaercst ¢ IIK ¢ moMoIipio Moe3IHOr0 KaHaia mepeaadu
nmanHbeix. BK orBercTBeHeH 3a cOop Bceld mHMOpManmuu B BaroHe W
npenocrabnenus nanueix B [IK mans ympasnenus Ha ypoBHe moe3aa U st
BBITIOJTHEHUS (DYHKIIMHA TUATHOCTHKH.

(3) bnok ynpasnenus (BY)

IOHUT ycTaHOBNEH HA KaXIOM IIyJIbTE€ MAIIMHHACTA. JTO IIBETHOM
mucruiel ¢ ceHcopHbIM BBOAOM. CJIIT MOCTOSSHHO MPOBOAMT AMATHOCTUKY
MOJICKICTEM KaXXJIOTO BaroHa moesna. JlaHHple HEOOXOAUMBbIE MAIIUHUCTY
JUls  HaOMOJeHUs 3a TNpaBWIbHOM M Oe3omacHoi paboToit moesna
BBIBE/ICHBI HA WHIUKATOPHYIO ITAHEh MAIIMHUCTA.

4.2. ObHapyXeHue HEUCTIPAaBHOCTU U (QYHKIUS yyeTa

CAII obHapyxuBaeT OMMOKHM MOe37]a B PEATbHOM BPEMEHM M JIeNaeT
3aMyUCh JAHHBIX OOHApY>KEHHBIX OIIMOOK HAa BHYTPEHHEH NaMSTH C
HECKOJIbKUMH CBSI3aHHBIMH C OIIMOKOW MapaMmeTpaMu noes3zia. /lanueie 06
OOHapyXEeHHBIX HEUCIIPABHOCTAX JIOJDKHBI OBITh IMOKa3aHbl Ha OJKpaHe
COIIACHO YPOBHIO HEUCIIPABHOCTH.

CymecTByeT Tpu BHIa KJIacCU(PUKAIMA HEUCTIPABHOCTEM !
- MF: ocHOBHBIE HEUCITPABHOCTH
- MCF: ocHOBHBIE TOTIOJTHUTENFHBIE HEUCIIPABHOCTH (TIPEXYTIPEKICHHS)
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When a MF/MCF fault occurs, the fault message is displayed with TMS
beeps. MF and MCF by pressing the "ACK" button, this will cancel the
beep and message.

4.3. Train Operation Recording Function
TMS supports the convenient management method of train operating
history with its various records.
- Powering and braking commands
- Train speed
- Major signal(Input/Output)
- Door status
Operation contents could be defined at detail design stage.
The recorded data can be downloaded to USB memory stick.

4.4. TMS Control Function

TMS has some control function such as HVAC control, main
compressor motor control, interior lighting control and so on. But TMS
does not carryout a safety control function.

(1) HVAC Control

HVAC is linked to TMS via RS-485. Driver or maintenance staff can
set HVAC temperature using display unit.

(2) Main Compressor Motor Control

TMS reads the main reservoir pressure low from train low voltage
circuit. When the low pressure signal is high, TMS outs the running
command to main compressor motor. The compressor motor running
status is displayed on TMS display unit. If the compressor motor is on

- OF: npyrue HeHuCpaBHOCTH.
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IIpu Bo3uukHOBeHMM omubok MEF/MCF Ha ngucriee mosiBiseTcs
COOOIIEHUE CO 3BYKOBBIM CUTHAJIOM. [[JI1 OTMEHBI CUTHAJIA U COOOIICHUS
HE00X0IUMO HaxaTh KHOTKY «ACK».

4.3. @yHKUUsA ydyeTa ABUKEHHs [oe3/1a
CIII nonnepxuBaeT yno0HbIN CIOCOO YIIPaBIICHUS 3alIUCSIMU UCTOPUH
HKCIUTYyaTalMH ¢ BO3MOXHOCTbIO 3aIIUCH CIEAYIOIUX JaHHbIX:
- Komanp! npuBeeHrs B IBUKEHUE U TOPMOKEHUS
- CkopocThb noeszaa
- OcHogHoii curHai (Bxon/Beixon)
- Cocrosinue aBepei
Conepxanrie MH(POpPMAIMA MOXKET OBITH TOAPOOHO OIPEACICHO  Ha
CTaIMM IPOEKTUPOBAHMSL.
3anucaHHble JaHHBIE MOTYT OBITh 3arpyKeHbl Ha KapTy namsitu USB.

4.4. ®ynxuuu ynpasieaust CUII

CAIT umeet HekoTopble GYHKIUH YIIPABICHUS, TAKUE KaK yIpaBICHHUE
OBK, ympaBieHue aBurateieM TJIABHOTO KOMIIPECCOpa, YIpaBIeHUE
BHYTPEHHUM OCBEIIECHUEM U T.J.

(1) Ynpasnenne OBK

Cucrema OBK cBs3ana ¢ CJII1 ¢ momormisto RS-485. MamuHucT i
00CTyXUBAIOUINII TEpCOHAT MOTYT ycTaHOBUTH Temmeparypy OBK c
MOMOIIBIO OJIOKA YIIPABICHHUS.

(2) Ynpasienue qBuratreieM OCHOBHOTO KOMIIpeccopa

CUII cunTbiBaeT HUKHUM YPOBEHB JIaBIIEHHs] OCHOBHOTO pe3epByapa C
MOE3JHOM 1EeNMH HU3KOro HampsokeHus. Korma pocturaercss HWXKHUN
ypoBenb fgaBneHus, C/I1 BeikiIr04aeT OCHOBHOM JBUTATENb KOMIIPECCOPA.
Craryc paboTsl [BUTATENsE KOMIIpeccopa oToOpaskaercs Ha aucree C/I1.



running status continuously over 20 minute, TMS displays and records the
too long time running of compressor motor event.

(3) Interior Lighting Control
When driver and maintenance staff presses the interior light push
button, TMS controls interior light.

5. PTU (Portable Test Unit)

5.1. PTU Configuration

PTU consists of collection function for signal and fault information
installed in notebook PC. System is used by connected with RS232C serial
cable (using USB to serial converter) to VCPUT board in TC, therefore
very useful to get real time operation data.

5.2. PTU Function
Data are displayed in PTU screen as a curve type and recorded as a data
file which can be open using the MS Office Excel.
And the maintenance staff can acquire all TMS data through PTU.

Ecnu nBurarens koMmpeccopa akTUBeH B TeueHue 6oiee 20 munyt, C/I1
0TOOpa)kaeT M 3aIllUCBIBAET COOBITUE O CIMIIKOM JOJTrOM BpeMHU paboThl
JIBUTATENsl KOMIIpeccopa.

(3) YmparieHue ocBeIICHUEM CaJIOHA

[Ipy HaXaTHM MAIIMHUCTOM WM OOCTY)KMBAIOIIUM IEPCOHATIOM
KHOINKHM BKJIIOYEHHs ocBemleHus caioHa, C/II1 ympaBisier BHYTpeHHUM
OCBEILEHUEM.

5. IIAY (ITopraTuBHOE THATHOCTHYECKOE YCTPOIMCTBO)

5.1. Kondurypanus [1J1Y

B ¢ysxmuu [TY Bxoaut 00paboTka cUTHaIOB U HH(OpMAIH 0 cOOSIX
npu momou HOyTOyka. CucremMa HCIONB3yeTCs MyTeM COCTUHEHUS
nocienoBarenbHbM Kabenem RS232C (¢ ucnonw3oBanmem USB mns
mocJieIoBaTeIbHOTO mpeoOpazoBatens) ¢ miarod VCPUT, kotopas
Haxogutrcss B IIK. OToT cmnoco® odeHb NOJie3eH JJIsl TMOIYYEHUS
nH(OpPMaLIUU B PEKUME PEATbHOTO BPEMEHH.

5.2. ®ynknus [TAY

Jannsle oroOpaxkatorcs Ha MoHuTOope IIJIY B BuOe KpUBBIX U
3aMuChIBAOTCA B BUJE (paiina ¢ mHpopMalueil, KOTOPbI MOKHO OTKPBITh
¢ ucnonb3oBanueM nporpammbel MS Office Excel.

OOGCmyKUBarOIINI MTEPCOHATT MOXKET 03HAKOMUTBCS CO BCEMH JaHHBIMHU
CHII uepes 1Y



