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Purpose &
Contents

To operate in Indonesian tropical climate, we develop high reliable products which
isn't affected by high temperature and humidity by using devices that compare to
original Korean Interlocking. The system facilitates interface between stations and
various devices in block section based on Dual-system structure for fault tolerant
and Dual-standby hardware. For safe operation, we develop Relay Based
Interlocking System with improved Fail-safe function, then the System technology
will be transfered.

Results

Provided performance specifications and Preparation of integrated test procedures
for developed products, In conjunction with the Indonesian team, On-site
installation and integrated test of Interlocking System(including interface test),
On-site application of performance test and evaluation

Expected
Contribution

We have miniaturized and modularized the Electronic Interlocking device which is
manufactured / produced and installed in Korea to meet the Indonesian
environment and requirements. For make lower production cost, the interlocking
logic is also jointly developed with high reliability and reliable software.

Newly developed products are in progress to meet the international standards for
safety and reliability of Electronic Interlocking devices so that they can be applied
not only in Indonesia but also in Korea. Therefore, come to think of these
contents, the Interlocking System which is newly developed Relay Based for
Indonesia, can succeed in kiling two birds with one stone about exporting of
foreign market including Southeast Asia.

Keywords

Relay based
Interlocking
System

Reliability Safety Availability Maintainability
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CIKAMPEK-CIREBON VITAL PROCESSOR VITAL PROCESSOR
SOLID STATE SOLID STATE SOLID STATE VITAL PROCESSOR INTERLOCKING INTERLOCKING
INTERLOCKING INTERLOCKING INTERLOCKING SIL - 02 INTERLOCKING RS GRS/ALSTOM
5 STATIONS 5 STATIONS WSL/SIEMENS/ ASE ALSTOM 14 STATIONS 10 STATIONS
ALSTOM TANAHABANG- JABOTABEK INTERLOCKING) 18 STATIONS 5-1999 998-1999
DURI-TANGERANG SERPONG (22 Km) (95 Km| [04/112/2004] [2003 - 2007] CIREBON-PEKALONGAN || PEKALONGAN-SEMARANG
(19 Km) [MARET 2007] [1994- 1996] | (135 Km) (136 K 90 Km)
C cTc cTs CTC CIREBON CTC CIREBON [15/01/ CTC SEMARANG
101/11/2007] 2003] & SEMARANG
PO DEPOK MODULAR RELAY INTERLOCKING
“NTERLOGKNG - CIREBON, SEARANG, RELAY- GENISYS
VIALIS (PLC) (PLC BASE YOGYAKARTA, INTERLOCKING MECHANICAL
INTERLOCKING) SURABAYAGUBENG, 12 STATIONS INTERLOCKING
2008 WONOKROMO ANSALDO BLOCK COMPLETED
(1986 - 1989 ) SURABAYA- SEMARANG-SURABAYA
Rangkasbitung MADIUN (2007) KERTOSONO (280 Km)
(80 Km)

VITAL PROCESSOR
INTERLOCKING

17 STATIONS
MERAK-SERPONG
(120 Km)

CTC RANGKASBITUNG

Gisomang
Paaalarang BANDUNG

Gedebage

. Gambrlngan Qe,Q
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MECHANICAL

s WITHOUT BLOGK
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MADIUN efto=® o
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(65 Km)

Kedirie
CIKAMPEK-PADALARANG MECHANICAL 1\
VITAL PROCESSOR INTERLOCKING MECHANICAL RELAY MECHANICAL
INTERLOCKING WITH/OUT BLOCK INTERLOCKING INTERLOCKING. INTERLOCKING
ALSTOM BOGOR-SUKABUMI- BLOCK COMPLETED DRS-60 BLOCK COMPLETED
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EMI
WESTRACE WESTRACE Elektro
BEKASI-CIKAMPEK EMI D INTERLOCKING INTERLOCKING Mevanil MECHANICAL
SOLID STATE (Elektro LS RELAY 18 STATIONS 34 STATIONS WESTRACE Interlocking) INTERLOCKING
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o| = S x| AM=x Sk o =] k=2 2k .
Ol U Alotoll M AlSZEX| M| Al Da{g F JiX] 2M A2 ofefeb Zct:
N o [e)
ol-[j | | [:|- AL
= [e) o o ols s S KAFx = =Egd 2 Hix o XCly
dlo| ciekM oz ¢lsto Ch MSEX| M=EA FI7IE2FE o8 &8 =25t
i S S R Hi Ct 1 = x| oF ;
22| = ofofF Btok. olgfet ofH|E F&F =E wE|o ZHekx| 220nf, PT. Kereta Api
o: oq = X S 1 = S S HIAl = Clsl= S
Indonesia(Z 7)o = MA[E MSAIA D FASH MSA|AE WA S ZESHE ZE0|
[e]]
ALt
of =3
Al =&
of k=3 = o Aol = < (=N=1 A gl Lt = o]
Al &4 =AY 240l 7|2, 49, &85 ¥ 42 S0| ULt
o| X olol =2in =4

_10_



Chorst 2 XA Sol THEH Aol dh Walo] ABAIAHE Chotst K|S0 FAES NAse
i sts ol P2 nlAln], 53 RALS HEASS SHsL WKAIF= Hol| &g ECt.
o OH[E FEF Y 0| Jtsd
AZER 7| =5 A (MEZ)el U2 2 2 108 HZO|X|2H, l=UAlotol] Mx[&E FH|Q
Y2 oolE FFol g ol 7ts4ol S22 HEHO UK ©2 AR MHA FYHEC
wot o, olget ofH|E FEO| tigh 0|8 Jtsdo| MEEcz 2sted FHHoZ MuHH
A2 0F dofl deks o|x|A Ect.
o  AXTSHOIEX(CTC) M|
Sl Alotoll A AT SHOIER(CTC)= RIHAI 2ol g XY =X s ReA2F 21510
M2 7| ss5tX gf=rCt,
> 0LEZ| Mof| MX|E MSAIAR X T «
MECHANICAL INTERLOCKING
S&H WITH TBI BLOCK SYSTEM
MECHANICAL 1981-1987
INTERLOCKING
ALKMAAR
(1969)
MECHANICAL
INTERLOCKING
~ S&H WITH BLOCK
INTERLOCKING (1990)
ASINMA
1991
MECHANICAL RANTAUPRAPAT
INTERLOCKING
ALKMAAR
(1969) ©
E
& WOODEN HANDLE =
MECHANICAL £ z2
INTERLOCKING I
(1979) E S £ MECHANICAL
S8HWITH BLOGK
1984-1989
MECHANICAL
INTERLOCKING
S&H WITH BLOCK
1987-1990
o, il 2obgR|e| Jlsrdol et nsF & 10=(2011d)ol =M, £ ™IS
Yx|et 2Esto], U AlotollM M EX| MRS 2t R JHA RIS0| A0 At
Ch. elzUAlot Eetd &4

HEH no. 23/2007, M5 A& no. 56/20092t no.72/20090| S EESCZM QU Ao} EE FOok=
CH 2 AM0[HA Al&sH Aot gkoto| oA =Rt U Alof Ex= EFel =& A stoll UX|
2 2 ZAolof, metM HBEe= chkst =SAA, X 32, ZYI|¥H(S0E), XUHE L7 Y
(LSOE), == QIZF 22 &S5t0 Moz E= JNEEHSR Y &50| & & = Ut HE I
=2 FItEMel olsMT aEsto 2 A|ZoAMel HE H|EE JHMst, lZuUAlof A JHEmt
Estol FIER 2 FSAIAHAAM FEFHol datg HUSIEE IR EDMED MHA S
st ztsted Sl FM40| AUct, A Alote] HE a2 ofef EIHERb 20| e 5 Ut

-



ol EL|Alof HEAIARIOAM ZHH T|2to| ek 4

()

TEE($5, HEYT 22, AlZHE & AMu|a), HEot

=]}

ME 2 M AR,
DKI AIZt2EF X| | = X}FLE2E} X[ 7igr 2t A g Ha3 F3
EpSE
PT Kereta Api | = 5 &R7|, PT KAl= Sl Aot E =
Indonesia (RHMT =0lERlN) 29 BEh CiE Moz =& oA,
(PT KAI)
PTKAI Commuter | = PT KAIS| ZHAALO|, KCJ= AZI2EL, HEI= PT KAIZS|
Jabodetabek EE Holl& 3 2| XHoA HEZ2 =MS ZHA A
(KCJ) 712 KRL Commuter Jabodetabek 2% EHEH
PT Mass Rapid| = &7 M2IE FAZ NYHEAFIIRCZE 2FEH.
Trans i t|= XFI=ZEIM 2017HFE 2 IH$E5HAX 29 o
Indonesia .

(PT MRT Indonesia)
PT Industri Kereta | = 2 2 2 =& A X8 H2AA : kR, Axp 2| PTKAIE  KCJ
% F

Api (INKA) b=k EZ ot o| il
PT Len Industri | = Ct2eh A48 MAEH| X2 M2 A HEAMS
(PT LEN) = ZHAIAFRL PT LEN Railway SystemsollAl QI ZL|Alof HE | A|ARL x|t
AE F7bof ofEh ASAIAE Fu| £Ql ¥ FXE  HAAA
T HY
PT Industri | = Cl2kst A2 MAPEH| X8 & 2] | HgAs g

o
Telekomunikasi | = Q=4 Alo}
Indonesia Bl Eof al

(PT_INTI) Al

olZ Aot HE FE 2ol & A &Eof st L2 HE no. 23/20072 7= LHX| 12zof w2} FE =
=% HZI7[2HE(NRMP) S Et=x=g = Uct. & BHE 70l 27 EE F=R2E CI2 1§ Fre=
E5tE = AETE NRWPE TESIEE HA|SID ACE. NRMPoll= ol &2 & S0| A= ULCt:

o Mttt cl2 wE FCcto| HFE| otoA =/ HEEZo M gbsknl ofst (ME)

o =TI F=FoM ELX|} FSHX|o 7|zt £} SIE 0|F XA EE

o S A olmEl A2 AHE

o =7 AEIZ JiM glot AHEl(Java-Bali, Sumatra, Kalimantan, Sulawesi, Papua S o

12,000km Z4A0| A | o] =ofl= 3,800km 77| TA|Y MEZT ZgE)

_12_



Passenger :5.249 million passenger/year

Freight : 15.253 million ton/year

JAKARTA

Passenger :196.681 million Passenger/Year

Freight : 3.896 million Ton/Year
- Railway Active Line Inactive Line Total
- Network
'I ‘Sumatera 1,352 Km 463 Km 1,835 Km
Jawa 3,464 km 2,860 Km 6,324 Km

MEa HE(20304)

oo nrevs uswTe ooy rarove

e

Existing railway network
Future Rallway Network
Special Railway Network [Plan)
HST Railway Network (Plan)

a. 12.100 Km National Railways Network on 2030 (Jawa-Bali Island, Sumatera, Kalimantan, Sulawesi
and Papua) including 3.800 km urban railways network.

b. Passenger Rollingstock: 2.805 unit locomotive, 27.960 unit passenger coachs.

c. Freight Trains Rollingstock: 1.995 unit locomotive and 39.655 unit freight wagons.

# Railway share 11-13% for passenger and 15-17% for freight transport 7 the operation of Argo Cahaya (High Speed Train/ HST) in Java
» 10,000 km of railway network, double-track, electrification of Java main | » railways as the backbone of freight transport in Kalimantan, Sulawesi,

lines Papua
» Trans Sumatra railways network » integrated, secured, safe, comfortable, reliable, and affordable of
¥ as backbone of mass transportation in cities/urban areas services
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* Sumatera Island(FOLEE} &)

0il, Gas and Coal
Industry

[KEK]

= = = = QOperated Track Lines
=3 88 Oparated Track Lines (2030)
% =E Planned Track Lines

B ey g AL P

HANGHA MELITUMG

* Batam Island (HIE A)

Palatuhan
’ﬁ
Batu Ampar
)
-
L X
Y,
i
‘x Fl 1.1 Nangua
i3 .
| |
snwl': s e N
- | Bimpas Luous Bae 2‘_\ A \"\r Bam Gant
» {0 f
Halugrader . 3 ]
L ‘_Lm."\.‘...a"-w-“
]
7 I X
# ! Simpang qi\
I,
,’ FATAM f . A
SERUPING ’ . \\
y
,/ 4 Batam >
y §
et ’ -lf Industry y
; ’
. .""", A}
; — Area \
J e e e e B
Hagoys

DHMERTORAT JENDERAL
PEHRERATAAPAN

MEMENTERAN PERMUBUNGAS

RENCANA INDUK
PERKERETAAPIAN
NASIONAL

PETA RENCANA JARINGAN KERETA AP |,
Dl BATAM KEP. RIAU ¥

Srmedy

[Bandar harg hagin]

Palsbuhan
4 Kabd

‘ o BATAM

I

Operated Track Lines
= E®| Opersted Track Lines (2030)
Planned Track Lines

Sumatera Rail Network plan in

2030 to be 2,856 Km

Target in 2030:

* Developing intercity railways
network: Aceh, Medan,
Pekanbaru, Padang, Jambi,
Palembang, Bandar Lampung.

P Developing urban railways

network: Medan, Pekanbaru,
Padang, Palembang, Bandar
Lampung and Batam.

* Developing access to airport:
Kualanamu, Minangkabau,
Sultan Mahmud Badarudin Dua
and Hang Nadim.

Developing access to seaport:
Lhokseumawe, Belawan, Dumai,
Tanjung Api-api, Dumai, Teluk
Bayur and Panjang.

Batam Island Rail Network

Plan in 2030 to be 44 Km

Target in 2030:

* Rail Network connecting
central indutry area and
airport and seaport.

» Developing airport train
(Hang Nadim Airport)

_14_



+ Java Island (Xte} )

g

AmpUNG
Jakarta
Metropolitan
]

IAWA TENGS

Sl I V4 W
Steel and Petrochemical — J
Industry

Java Rail Network Plan in 2030 to be 6,324 Km
Target in 2030:
1. Optimization of existing railway network;

2. Double tracking of North Java line (lakarta — Cirebon — Semarang —
Jogjakarta — Solo — Madiun — Surabaya ) and other main lines;

. Electrification in the dense lines, including urban area;

oo o oW

*Bali Island (&2 M)

srwn e

b 1 y
4
Shipyard !ndustry £
{The st in Indonesia)

Bojonegoro - Surabaya) and South Java line {Cirebon —

g

= = = = Operated Track Lines
®® % " Oparated Track Lines (2030)
== =5 Planned Track Lines
mm— HST Track Lines
/ (planned)
Surabaya

Metropolitan
Food
Industry

4 rlu?n

"‘"'JT;‘;_‘ i

Krova —

. High speed train network connecting: Merak, lakarta, Cirebon, Semarang, Surabaya and Banvuwangi;

. Urban railways network in labodetabek, Bandung, Yogva, Semarang, Surabaya and other cities;

. Seaport railway network: Tﬁnfung-_E[ﬁilt:.g{gJl Cirebon, Bojonegaro, Taniung Mas and Taniung Perak;

. Airport railway network: Soekarno-Hatta, Kertajati, Adi Sucipto, Ahmad Yani, Adi Sumarmo and Juanda.

. RENCANA INDUK i i i
Bali Island ‘ Jorams Bali Island Rail Network Plan in
3 NASIONAL 2030 to be 326 Km
e Bl 'g i *\ PETA RENCANA JARINGAN KERETA API
g T =
» i v oA b
’ H ST NS Target in 2030 :
) ’ °__. \ 3 ',
& ’ s Vo A ' ‘5-, . -
A N Y \ » Rail network connecting central
- —~ 4 mallit) A economic activity and tourism
N+ I
‘F;\*'-u._.. ki T‘i"is"? o 3 area, such as: Denpasar,
e gl b ) Ao Tabanan, Gianyar, Singaraja,
K P d ’ Negara, Bangli and Amlapura;
— N TR « Urban railway network
P ) o (Denpasar);
L i ';ﬁ“.- ’ . . .
o e =:ﬂ"/ + Developing airport train
D O e
. ot (Ngurah Rai);
y ]
prem s LR 7
= nw . Planned Track Lingt \‘.:( =
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* kalimantan Island (ZI2|2tEF )

Kalimantan Rail Network Plan in 2030
to be 1,400 Km

Aluminum

N Target in 2030:

* Developing intercity railways network:
Banjarmasin-Balikpapan-Samarinda-
Bontang-Tenggarong-Kotabangun,
Banjarmasin-Palangkaraya, Pontianak-
Mempawah-Singkawang;

-". - .__l'
TV o L
'K‘ﬂ LIMANTAN BARAT

Developing railways network from
\ mining area to seaport: Samarinda,
L\ Balikpapan and Banjarmasin;

S
) ?\ Railways network with coal potency:
Puruk Cahu — Bangkuang, Bangkuang —
Lupak Dalam, Kudangan — Kumai,
Muara Wahau — Lubuk Tutung,

Bontang — Sangkulirang — Tanjung

&

== = & QOperaled Track Lines

b4 B
T

"% == Operated Track Lines (2030) "/ e ‘k._.._:#. SULAWESI BARAT Redep, Tanjung Barabai — Martapura —
SE5% Planned Track Lines  * B e ol s - e =
v .+ Special Railway (Planned) \_n.;u LIMANTAN'SELATAN | Ban’armasm' T:':lﬂjl.mg Buntok

N

Muara Teweh.

*Sulawesi Island (=2HIAl &)

Sulawesi Rail Network Plan in

2030 to be 500 Km

Plantation
Fi

Industry Area

Target in 2030:

* Developing intercity railways
network: Gorontalo, Manado,
, Bitung (North Sulawesi) also Pare-
SFea 4 pare, Makasar, Bulukumba and
— W g tGindustry Takalar (South Sulawesi);

Fisheries and
Marine
Tourism Area

A ._3 T

X ¥, .
\ - 2 =, .
Y e L g Y , -
2 g;:um;h&\mm f e “ s
" i - ;
i
.,

\

* Developing regional railway
network: Makasar, Maros,
Nickel Sungguminasa and Takalar
Industry (Maminasata);

Area

* Developing urban railways

B T RN network: Makasar and Manado;
n SULAWESI TENGGARA

Makassar

¢ % : * Hasanudin airport railways;
Metropolitan

* Developing access to seaport:

= == 85 Operated Track Lines i+
SULAWESHSELATAN f‘ ) ® === Operated Track Lines (2030) Bitung and Makasar.
s “; o = = ® = Planned Track Lines

_’Ié_



* Papua Island (ZHEol M)

Papua Rail Network Plan in

2030 along 500 Km

Target in 2030:

-

q 8

* Developing intercity
railways network: Sorong,
Manokwari, Nabire, Timika,
Sarmi and Jayapura;

Developing railways
network from mining area:
to the Manokwari and
Jayapura seaports;

Developing railways
network: in Northern

B Fisheries S ARG sl
EEEE i b s ot = agm
i oot P ~ Industry % Papua connecting cities:
Jj = mFlannd Track Lioes Manokwari-Nabire.
o QXX T2 =
2t el HAlote| HE M2 ol et ZHo] oF Moygt &= ct
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ESZEANIFIEE 2SStz doto] A& AXME =25}
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Panel Pelayanan
(LCP)

i

Non-Vital Interlocking
(Genisys)

1L
Vital Interlocking
(Rele)

[

Peralatan Luar
(Sinyal, Wesel, Track Circuit)

[oFAFE= 9| System Block Diagram]
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- Microkernel RTOS

- Transparent distributed processing
- POSIX

- Eclipse
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- Clean IP
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Ab. Hardware 7| 2M A

(74) ds=2f 74
(1) ds=2lf st=qof 74
1) Master Shelf 7|24 Al
® 72 74

- SIL4 Q15 =l F75P CPUE = AFZ(CPU Board with 3 CPUs)

- Power Supply (AC110 TO 230V or DC 24 TO 110V, 120Watts)
Real-time Ethernet Card
Shelf Controller(System Monitoring such as Temperature, Fan
Speed, Power) s22 FAECl,
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[MTCS2| Master Shelf /& ]

| 1 29MHSOC BD
= HEEE
I = I 2o I PSU Sior Monitoring & Control
5 3
SLOT Ethernet
RT
SBLOT 2 U Ciptian Ethernst b
T
T
SLOT 3 UC=apsan Ethernet d
[N -3
T
T
SLOT 4 uC-opsan Erhernet b
T
RT
BELOT S Ethernst
Gl
SELOT S Ethermnet o
CA=5Y
T
T 5
Ax 10BaseT &
Cthernet o
Rl T
ase =iy
WEA 2 LISE CPC] Plus
F

Zx Fast Ethernet 1O (=

ETRLPARN G688 P2
o

Systeen Status
= SRS

e
Eartioarn

Control Pancl Signals

Weltage FAIL
= LED

@ renFaLLED

 Temp FAIL LED

| J1CcPCl
| Periphan

Interface at
Ehe Board Card ]
LI -
Interface at the (2]
System Frams

[MTCS2| Master Shelf =]

@ CPURE
- 2 x Intel Atom E680T, 1.6GHz, 512MB DDR2 RAM for Onboard Dual Redundancy
-1 x Intel Atom E680T, 1.6GHz, 1GB DDR2 for 1/0

2t 50 et SE Xl ZA|

Fail Safe®t Fail Silente| 2= F#=

- 7t8M M2 st 5 72l F75P Clustering

- Event Logging Al&

- SIL4 21&(with Report from TOV Sud)

EN 50129, EN 501282} |EC 6150801 [tE 7H gk
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- EN 50155 &%
- —40C ~ +85COA HEBE AlAH

|

N

Il

@ ©

] o
[F75P CPU2| <& ]
PR - 2 X Control
| s | Processor
Safe
Domain
[ner—
Communication
Reset Supierilsor | | Inter-Communication
e FPGA
@ Fast Ethernet

Fast Ethernet

[F75P CPU2| Block Diagram]

® F216-3U CompactPCl Octal UART
F216 2&<2 3U CompactPClol 7|&2&
2t 4702] Full-duplex Channel2 A

Octal UART 1/07t= olct. & 7He| UART Z

Ct. Z2tZtef 8 Channel2 7HEXc =z MM

rok rn

OH

RS232, RS422, RS485E& X|@lstn{, 7|EX o2 RS42284Al 2 X[ SiCt,
- FIFoRtAle| C 22 ololEf &4 X
- 921,600bit/se] =2 HIO|EH M&E &%

- Full Handshake X|&l
- -40C ~ +85COIlM HBE Al

i

E
A
T

=

=
o
A

B
A

rr

K
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[F216 Octal UART 2|8 ]

Isolation State Savers

o, /\
‘:";::,...... —| Line Drivers II
. UART Flash
(:'F:f»----- —| Line Drivers |I
Adapter cable to single : : RS232/ FPGA
9-pin D-Subs __ 78 pin 422/485 Cyclone™ Il
D-Sub
CF e —| Line Drivers II
b=
Quad 16550 S
) UART a2
‘\ o (o]
«":‘F;‘)------ —| Line Drivers |I
\/

[F216 Octal UART Block Diagram]

2) Slavef T4 gHal
® 3U Slave®
Slave®= 2702 EtherCAT Bus Connector®t SlaveF 2| Address& &g = U

Power Connector®t, Qutput 2&, Input 282 FA =0 UCt.

- U2 FME Compact Size(H: 134mm)
670el &2 =2 FME EtherCAT Backplane
I/0 Head Unit(& %l Power Supply, EtherCAT IN/OUT, Unit Address
Switch)
Wall Mountable
- DIN Rail Mountable
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[MTCS2| 3U Slave 1/0 System]

K1~8 Channels Digital Output K2~16 Channels Digital Input
& ©
(O] @

DIGIN

[K1~8 Channels Digital Output/Input]

@ Output Z=(K1~8 Channels Digital Output)
- 8x Safe Digital Outputs

High Side Switch

Single Isolation Group

24~110V DC Nominal

300mA Switching Current

® Input 2E(K2~16 Channels Digital Input)
- 16x Digital Inputs

- Single Isolation Group
24~110V DC Nominal
Pulsed Input Current 1~10mA
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@ 6U Slave®
7|28l A2 3U SlaveF2t X2t 5 7H2| EtherCAT, Power, Connector 2 T4 ECt.
48channels® Input 2} Qutput2 Xl &st= 6UEHENZ T4 (230 x 160mm)
2x Backplane Connectors, P1(EtherCAT, Power)/ P2(Input or Output Signals)
M o{AEH, Address®t Input/Output MEfE LedF= MM LED
Health Monitor Controls by FPGA

oo EEErroErommamosas
- 2 el el el e
- i@ i@ et elfoefoetforfrttdbedbedlol ffolbo
®le Lo oLELCoooooonss
. .  EEZmmamEsoSsaras
o= e EEECEREaRzREERRRS
° L
. I I ‘:‘
wa ool e ol el o B o e i B i
e o @ © (@ @ o o © © © * © o ©° |0

[MTCS2| 6U Slave 1/0 System]

® Output Z=(48 Channels Digital Output)
ZUEE 7|50 A= 48x Digital Outputs
- MFRESS 2 FH(< 2%0|4)

24V DC Nominal

500mA Switching Current

® Input 2=(48 Channels Digital Input)
- Biteg|22 TMEl 48x Digital Inputs
- M DC 14.4~ 154V
- Trip & (low — high) : DC 18V + 2V, (high — low) : DC 14V
- 24~110V DC Nominal
- Pulsed Input Current 1~10mA

rn D 4@ 88 12 209 209 289 29 369 WG 4P a5
or @ 2070110150 190210 70310 359190 13047
€ar® 2060 109110 180 220 260 300 319380 2@ 46
@ o=@ 1050 :01:01702102:50299 30370 1045
O 4 12 16@ 20 280220 36@ W@ 1@ 43
o @ 3 19150199 20 270310 350 190 13047
ear@ 2 100119180 229260300 34 @ 38@ 2@ 46
@ 0@ 1 20130170 10250290 330370 41045

KOOX
DIGOUT
L
©

Vo s

L
(E)]

In/Out Status LED

[48 Channels Digital Qutput/Input]
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Alag T

(2) d==2]
AHISEEEOl T2 ALQF

® AlAH
- /02 &2 | 400&7HX| &Z&o| Jhs
- Millisecond Cycle Time
- Hot-Plug of 1/0 2&

>
Jor Hr

MHS0C Controller &
EtherCAT Master

IfOBoxw. SafelO Cards

EtherCAT Network

[EtherCATE St AlAE &H2H
@ EtherCAT
- Called "FSoE"(Fail-safe of Ethernet)
- FSoE was assessed by TOV Std
[EC61508 SIL3 Certifiable
- FSoE Master runs on Safety CPU Board (E.g. F75P)
- FSoE Slave runs in Safe EtherCAT 1/0

MTCS Controller
RT_ETH
MASTER e
LS
MTCS 10 MTCS IO
BC 8C BC
— —1 ] {1 ] {1~
[ |_ |
10 Board 10 Board 10 Board
10 Board 10 Board 10 Board
10 Board 10 Board 10 Board
10 Board 10 Board 10 Board

[1/0 Network 7H ]
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® et
MENALS| XM OJA|AEIQl MTCSAIAERIS AlESH 7| 27M g2
&(CPU Board with 3 CPUs)5l0of 3U 1/02& &
= AL835H0] SIL4AIAR- S FA st 2T ©

S S =l F75P CPUEE Af
TMHE = Uck 2F9 /02
AFESHO] SIL2 A|AEIE T4

a) 1712 1/0 2 TAE S|12 A|AE TA
olgle] TAo| of= SIL2A|AES 2E2 7|2shelfoll Safe 1/0 252 Thx| SiLpMor TA
e el waloz EHES 95l Fof| oo 2RSS FCh

- SIL42| F75P CPUE 72X 2 =2 AlS
- SIL22| 16/8(48) Digital Input/ Output 1&& AFE5H0] SIL2 78

[E) & ) (=)
& B
= ot e e )

8835 fslere] o880

8868 o580

<Telole] 8880

2

EH

Fnea
@ Sys siatm

[MTCS2| SIL2 T4 ]

b) 27H2| 1/0 2 TME S|L4 A|AE TA

ofglel TMo| o= SILAAABIE 2EE J|Eshelfoll Safe 1/0 2ES Mol ZzAMA ojch
SILI = 2719| Safe |/0RES TFAMS mfel walo|ct,

- SIL4Q| F75P CPUE 7| 2XM 22 A8
- SIL22| 16/8(48) Digital Input/Qutput 2= AF=25H0] SIL4 78
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Legend
A = Actor
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Channel 1

Channel 2

[SMAI LB 0 22 42| Hot-Standby AlAE T4 ]
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a) 3U Safe 1/0 Board& AL2sH A|AH A

Channel 1

=W W e [F

B=
o
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==

F75P Master System

Slave 1/O System #1

Slave 1/O System #2

[3U Safe 1/0 Board A|AE!IS| Hot-Standoy A|AE TAf]
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b) 6U Safe 1/0 Board& At28H A|AH 7N

Channel 1 Channel 2

F75P Master System

Slave I/O System #1

Slave I/O System #2

[6U Safe 1/0 Board AlAEI2| Hot-Standby AIAER T4 ]

c) 25 7

)
o_caRoi]
S— Ethernet connection for redundancy !
. Ethernet provides electrically
| isolation between the two channels
—— .
[MTCS2| Redundancy Architecture]
® 5 702l Channel2 AFEA| Fail - Safe 4
a) dAs=elf CPU 252 HallZ&l AlZE ol M2l ZuE E=st0{of st= AAIZE A|ARSR
THSID AR 2GAAE Ms0| dSE A8 AAZE 2EHME ALS o).
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O|=A #+=+= ozl [123] 2} Z0| Channel1Z} Channel2Z SEl= st=Q 0] graloz M=o €
HR s SUESS Accesssto! FH|Qf —?'—74I(01|t||)§ Ha|gof SREICH ZH| 9} HA= 2zt Ztol
CPUZ} StERO7t SRR &6t MEE A
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Hof7| =2l el AlotollM 2Y35HY| fI5td 12n =2 o 2ot st dMeld =2 MHES
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EYOoE 7|82 2 5toq, “?W%ﬂVﬁw&Fﬁ§§ﬂ%ﬂHﬂmﬁ%%IﬂNOW,ﬂﬁ%%%

?|5t0{ Fail-Safe 7|50l Z=tel AMY| 7|8t ASEA A|ARE MAASH A EZS MESHICH E
St MA HM=zHeEl HZoll thst D&M (failur analysis)S ZIdlsto] 7Hel - A, 7HI_’E, AE el B

HollAM 2dlst= olat 3 & QS ZAthA Zeth S F ot tatel AMEME SAAIZICH
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(1) dAs=2lF
e C‘eif O Al A Q1 MTCS(Modular Train Control System)A|AEl

MENAF2] 2 7|22 2 ALE ot MTCS=
P Mol xSl F2 Hit Mol ofZ2/7H oMol At 5= U= ZE HEf o AMAH SAZ2E,
SIL4 alllo] A|AR FH22 =[0f A2, dS=2lof oof dAt ARG ASESI|sE #F2
ACEH.

O] AIARI2 ofo] 7Heo| k= =0l , SIHE SAE2=2 AFEASO 2

sl O] AlARIE 7|8t =2 St
of ofEelAHoldE FIIStAHLE E2l0O|H] AZEYO{E FItsto] AL 5= UCt.

AlAH M2 Safe CPUZEZ} Safe |/02&, 22|12 MVB, CAN =2 W& =l Safe O Z2[#H 0]M ol A
AtEsto] 7|&E Pxt Fdlof| ol Jts¢e HE oA 252 FMECEH

MTCS= CompactPCIE 7|92 =2 Stct, o] A|AE2 Safe System CPU, Realtime Ethernet Card, Power
Supply Card 22|11 Shelf Controller2 TAECt ESH ofAE{QL Seo|22 FE250 &HEMo| =
of AtXtel o osf CHEOIA 25 FIF & F AL, AIAHS Mo SHF Safe /0252
ToE = At

i

of AlAa”lel M EF2 ofehet &t

- SIL4 2152 2+2 Safe CPU Board M &

- SIL2, SIL4 ¢IE5E 22 Safe 1/0 Board &M -&

- Q38 g2 M2 Realtime 0/SQl ONXS AtE35t0 A|ABIS] oFM M ZE
- SIL421Z S EH2 Package2| ARE

- Safe 1/0 Box2l &elofl 2|5t =t&tMo| 80|

- +H 3.

(2) Master Shelf 7|2+A

Master shelfe| #+A2 ofziet Zct.

- SIL4 QIZEl F75P CPUELE A}E(CPU Board with 3 CPUs)

- Power Supply (AC110 TO 230V or DC 24 TO 110V, 120Watts)

- Real-time Ethernet Card

- Shelf Controller(System Monitoring such as Temperature, Fan
Speed, Power) S22 FAMECH

[MTCS2| Master Shelf 2/&f]

_60_



| 19MHS0C B0

= :
I S U20 |  PSU Siot Monitoning & Control
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USB Z1RE, nex wrg 2SS A Y= 27019 USB 2.0
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ZCt, =5t BEES| 22t A ZEMHME WESIE J0A 2ZEQJOHEs JWUXIL MEE MK
otz Elch

2 x Intel Atom E680T, 1.6GHz, 512MB DDR2 RAM for Onboard Dual Redundancy
1 x Intel Atom E680T, 1.6GHz, 1GB DDR2 for 1/0

- 2t 250 et SEAQl ZA

- Fail Safe®f Fail Silente| 2= F=

- 718N gaks flet & 7Hel F75P Clustering

- Event Logging M&

- SIL4 215 (with Report from TOV Sud)

- EN 50129, EN 501282} |EC 615080i = 7t

- EN 50155 &%

- -40C ~ +85COlM HETE Al2H

L]
Y &
[F75P CPUS| 2|& ]
| powes contr | 2 X Control
Processor
Safe
Domain
L SO SO hﬂmmm:m CO |n?r_ .
P e I o 1 mmunication
g Fast Ethemet o g T Tene e FPGA
C Status LED
@ VGA
@ us8e 2.0
@_USBZ.O

[F75P CPU2| Block Diagram]
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(L) F216-3U CompactPCl Octal UART
F216 2 =2 3U CompactPCloll 7|22 = Octal UART |/07t=0lCt. & 72| UART HAEE2= 2+ 472
Ful I-duplex ChannelS A &stch, 2tZbe| 8 Channel 2 7HE XM o2 MHE 4= AT, RS232, RS422,
RS4855 X|@stn, 7| 22X 22 Rs422Alg X|@stn{, St Fx&= ofefet Zct.

- FIFOAle &2 ool &5 X

- 921,600bit/sel =2 OIO|E MM& &

Rl
1

- Full Handshake X|&

[F216 Octal UART 2|&]

Isolation State Savers

o /\\
<?-> Front connector ‘::F::" """ —| Line Drivers II
E-mi Options Py ¢ s
t.d e —@ Quad 16550 Serial
X UART Flash
«’:F‘:jr- ----- —| Line Drivers |I
Adapter cable to single : “Rs232/ FPGA
9-pin D-Subs . 78-pin .422/485 Cyclone™ Il
D-Sub
(:F:)- ----- —| Line Drivers II
0
< ';‘  a— Line Drivers §
: Quad 16550 °
-~ UART =
S =y é
W O
£ ';. pum— —| Line Drivers |I
—

(3) Slave® +4A

SlaveF = Master2t sS4l =2 AA=Z O &L 77|52 HMolg 5+ AUs
0{7]ol= 7|2 22 shelf2}F backplane, S4IKE] 28 S22 FAEO Aond MMSH LSS ol
o Ztct.
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(71 Slaves

Slave®= 3U 37|0olo4, 270 2] EtherCAT Bus Connector 2t Slave®2| AddressE &t=et &= U
x|, Power Connector®t, I EE, £8 252 T4 Uct.

- U2 FME Compact Size(H: 134mm)

- 67Hel £XR2=2 FME EtherCAT Backplane

I/0 Head Unit(Z¥ <l Power Supply, EtherCAT IN/OUT, Unit Address

Switch)

Wall Mountable

- DIN Rail Mountable

]

rir

o
+

[MTCS2| 3U Slave 1/0 System]

(Lh) &2 2 5(K1~8 Channels Digital Output)
El S:

EHES2 WYVIVI2e £ HEYsto|, AYE ot HFTx X SH2 ofefiet Zof.

e k- H k=3
1 VS- 2 VS+
3 02 4 01
5 04 6 03
7 VS- 8 VS+
9 06 10 05
11 08 12 07
13 VS- 14 VS+
15 n.c. 16 n.c.
17 n.c. 18 n.c.
19 VS- 20 VS+
21 n.c. 22 n.c.
23 n.c. 24 n.c.

EEEEREERVERES
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Connecicr
P
o 0 o o] LEEN
e awens eed ._ »a I
_'-II 1 FOs

[£8 2 52| Block Diagram]

8x Safe Digital Outputs

High Side Switch =/0f Low Side &3t x|

Single Isolation Group(1.5 KV AC)

24~110V DC Nominal(EN 501550 &=AH)
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Electric Interlocking

Island Number EMI/DRS60/|

of Unit Ssl VPI Westrace Ansaldo SILO2 MIS801/NX

JAWA 205 43 74 58 12 8 10
SUMATERA 2] 0 0 0 0 7 1

« HMT| HAl o ERER|

(== B o

Mechanic Interlocking

Alkmaar/Krian/High
Handle /Without
Handle

AW 188 175 0 9
UMATERR 140 106 0 25 9

Island Number of | S&H With EMI S&H Without
unit Block Block

w

« Atebdoll MAlE MIAIAE X

CIKAMPEK-CIREBON VITAL VITAL
SOLID STATE SOLID STATE VITAL PROCESSOR INTERLOCKING INTERLOCKING
INTERLOCKING INTERLOCKING SIL - 02 INTERLOCKING GRS GRS/ALSTOM
5 STATIONS 5 STATIONS 14 STATIONS 10 STATIONS
ALSTOM TANAHABANG- INTERLOCKING) 18 STATIONS 1995.1999 1998-199:
DURI-TANGERANG SERPONG (22 Km) [04/12/2004) [2003 - 2007] CIREBON-PEKALONGAN PPEKALONGAN-SEMARANG
(19 Km) MARET 2007] [1994-1996] sLAWI (135 Km) 136 Km) (90 Km)
CTC MANGGARAI CTC MANGGARAI CTS MANGGARAI CTC CIREBON CTC CIREBON [15/01/ CTC SEMARANG
[01/11/2007] 2003] & SEMARANG
MODULAR RELAY INTERLOCKING
ALVSTER CARGO (MIS 801) SIEMENS
INTERLOGKING CIREBON, SEMARANG, RELAY- GENISYS
) YOGYAKARTA, INTERLOCKING MECHANICAL
SURABAYAGUBENG, 12 STATIONS INTERLOCKING
WONOKROMO ANSALDO BLOCK COMPLETED
(1986 - 1989)
Rangkasbitung MADIUN (2007) KERTOSONO (280 Km)

3 N
VITAL PROCESSOR WY Gambringan e
INTERLOCKING N~ Z~_Bojo SR
DBRI Gundih e MECHANICAL
17 STATIONS Babat '.‘5 . o 5 INTERLOCKING
© WITHOUT BLOCK
ME"';"Z'OSE:""G Solo/ __ MADIUN Ke?osot\ y & & iCren
———— o § &
CTC RANGKASBITUNG & Puwoasri 4 BANYUWANGI
& —F
AN Kedirie &
LARANG «\ L /
VITAL PROCESSOR INTERLOCKING MECHANICAL ReLAY ]
Lo O oo INTERLOCKING INTERLOCKING INTERLOCKING
12 STATIONS (75 Km) PADALARANG e DRS-60 BLOCKICOMELETED
UL GEDEBAGE-TASIKMALAYA SIEMENS YOGYAKARTA-
CT¢ BANDUNG (140 Km) 1972 SOLO-KERTOSONO
SOLOBALAPAN
Eml
BEKASI-CIKAMPEK SOLID STATE WESTRACE WESTRACE (Elektro
SOLID STATE (Ei':Lo INTERLOCKING INTERLOCKING INTERLOCKING Mekanikal MECHANICAL
INTERLOCKING Mekanikal 7 STATIONS RELAY TN, SUTATIONS B Interlocking) INTERLOCKING
kel alarom rERotk | [ WESTINGHOUSE WESTINGHOUSE INTERLOCKING 4 STATION
10 STATIONS 2001 PADALARANG- DRS 60 KROYA [1997-1998] [PROJECT CIREBON- FSTATIONS s MECHANICAL COMEPEIED
[1998-1999] 2 Stasiun: GEDEBAGE SiEuENS e RovavosY ") INTERLOCKING BANGSALSARI
CTC CIKAMPEK T":og.pu [1998-1999] BANDUNG [14/05/1999] T IRF;a)N @ 5 Nov ;r:)‘n 9 stations.
[30/04/1999] CTC BANDUNG cTc cTCPWTI ) (57 Km)
[06/04/1999] [19/08/1999] CTC PWT 11 (25/08/1999)

(166 Km)
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CHEXNTY BRY I8 Y
Description Number Of Unit
Java Island Sumatera Island
A. Locomotive 410
1. Steam Locomotive 3 ]
2. Diesel Electric Locomotive 172 120
3. Hydrolic Diesel Locomotive 68 46
B. Rail Cars 2.332
1. Diesel Rail Cars 38 3
2. Diesel Hydrolic Rail Cars 67 18
3. Electric Rail Cars 584 (0]
C. Passenger Cars 1.473 149 1.622
(Coach, Coach+Generator, Coach+Dining+Generator)
D. Wagon 4.097
1. Flat Wagon 507 175
2. Open Wagon 277 1.751
3. Covered Wagon 249 171
4, Tank Wagon 296 511
5. Bagage Cars (Bagage , Bagage+Generator) 155 5

- HE2oF S E

Total estimated investment USD 60 Billion

(30 % government and 70 % private) E N ha nCi ng p]"ivate
sector involvement

regulatory and licensing
mechanisms for investment

railway infrastructure financing
institutions

financing mechanism / Investment
through PPP

Investment {in million Rupiah)

financing of Special Purposed
Railway
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Ricard Ricardo
| 3 § & IR B

To : HYUKSHIN ENGINEERING Co., Ltd. Ricardo Pic. To : HYUKSHIN ENGINEERING Co., Ltd. Ricardo Plc
i Shoreham Tachnical Centr
16, Secae-ror gl Jurig-pu Shoreham Tocnmisl Contre 18, Seae-ro 3-gi, Jung-gu Sl T s i
Seoul, 04623, Korea syl Seoul, 04623, Karea Blicethes b St W S

Ricardo Asia Ltd {Korea branch) Ricardo Asia Ltd (Korea branch)

Attn: Mr. JIN, ZHEHUAN Attn: Mr. JIN, ZHEHUAN Rall office
A ¥ i, reaq 42F FK| Tower, 24 Yeoui-dasra,
Manager / SP R&D Section Chie! Akt o L Manager / SP R8D Section Chief Yeongeungoe gu. Seoul 07320, Korea
I o com

Telephane  +8227614123 Telophone  +822 7814123
Facsimile +822 761 4124 Facsimile +822761412¢
Email sungekwee kil canda com Email sung hwon Kim@ricardo com
Dato 17 Jamaary 2017 Date 17 Janvary 2017
Your ref Your ret
Qur Ref 17014 Our Ref 17013

Subject: Letter of Confirmation on Project Progress. Subject: Letter of Confirmation an Project Progress

-ISA for Input and Output{l/O) System Development SA for Based System D:
Dear Sir,

Dear Sir,
This letter is to confim that Ricardo Rall has been performing independent safety This letter is to confirm that Ricardo Rail has been performing independent safety
neric level for the of the IO system by HYUKSHIN at generic level for the of the CBI system by HYUKSHIN

at ge
ENGINEERING(HYUKSHIN), which will be integrated into HYUKSHIN's CB| system, to ensure the ENGINEERING(HYUKSHIN) to ensure the CBI system is being developed lo meet SIL 4
1fD system is being developed lo meet SIL 4 requirements and in compliance with relevant requirements and in compliance with relevant international standards including EN 50126, EN 50128,

international standards including EN 50126, EN 50128, and EN 50128 and EN 50129

The assessment activities by the Independent Safety Assessor(ISA), Ricardo Rail, are The activities by the Safety , Ricardo Rail, are
expected to be completed by the end of January 2018 ‘expected to be completed by the end of June 2018,

Ricarcio Asla Ltd
Since 1915

Kprea Rall Offic

Yours sincerely, Yours sincerely,

SK K SK Kim

Sung-Kwon Kim
Senior Consultant/Project Manager of Ricardo Rail Korea
Ricardo Asia Limited

Sung-Kwon Kim
Senior Cansultant/Project Manager of Ricardo Rail Korea
Ricarde Asia Limited

" 1

Delivering Excellence Through Innovation & Technolo! rail ricardo

1/0 System Conflrmatlon Letter(2017 1.17.) | CBI System Confirmation Letter(2017.1.17.)
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Type: CC 300
Manufacture: PT. INKA

| system: Diesel Hydraulic
| Double Cabin

Weight & Capacity
Fuel : Diesel (v: 3000 litre)
Net Weight: 87,50 Ton

Main Component

Main Engine : CAT 3512 (1700 Kw/ 2280 HP)
Transmission : VOITH L620 re U2

Breaking System : WABTEC

Genset Type : CAT C15 (410 KVA)

=

)

3
4
5
6.
7
8
9

10

11.

12.
13.
14.
15.

16.

Performance
Max. Speed: 120 Km/Hour

Dimension

Track gauge : 1067 mm
Carbody Length : 19000 mm
Carbody Width : 2790 mm
Diameters Wheels : 914

Axle Load : 14 Tons

. Tare Weight, Approximately

Trailer Car: 32 Tons
Motor Car : 39 Tons

. Bogie Wheel Balance : 2,200 mm
. Wheel Diameter : 860 mm
. Maximum Speed : 100 km/hrs

Power Supply : 1,500 Volt (DC)

. Starting Acceleration: 0,8 m/s2
. Braking Deceleration: 0,8 m/s2

Emergency Braking: 1,0 m/s2
. Passenger Capacity
Trailer Car : 54 Seating
Motor Car : 64 Seating
Configuration of Train Set :
TC1+M1+M2+TC2
Car Body : Stainless Steel with Air Condition
Propulsion System : VVVF Inverter with IGBT
Bogie : Bolsterless
Brake System : Electro pneumatic
Blending System
Coupler : Tight lock coupler and bar coupler
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Train Configuration : TeC-M-T-T -TC

Passenger Capacity : TeC= 110 pass.
M = 246 pass.
T = 238pass.
TC =220pass.

Maximum Speed : 100 km/jam
Track Gauge : 1067 mm
Axle Load : 14tons
Tare Weight : TeC47 tons

: M 38 tons

: T 33tons

: TC 32.5tons
MAIN COMPONENT
- CarBody : Mild steel
- Bogie : Bolsterless
- Brake System : Electro pneumatic
- Coupler : Automatic tight locked
coupler,

Bar coupler

- Propulsion : Traction Motor AC, 3-phase,

WVF Inverter with IGBT
Diesel engine 1350kW
(Onfloor type)
Alternator AC 3-phase

Number of unit : 2 (two)
(GE U20EMP Locomotive series & KRDi-INKA series)

Location:
Railway Engineering Training Center / BPTP-Bekasi
West Java, Indonesia

Software vendor:
Orca Railway System

Feature:

*Geospesifi Track (Maximum length 200 Km)

*Scoring system (based on: time travel, fuel consumption &
number of violation)

*4 (four) LCD screen ( 42 Inch ; Res. 1280x800)

sAlert system (wheel friction, brake etc)

*4 unit CCTV (to monitor the trainees)

*2 Type scenario (Fixed & Costumized)
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