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EMS

TPC  Taiwan Power Company  

SAG  Siemens AG  

CDCC  Central Dispatching Control Center  

EMS  Energy Management System  

SCADA  Supervisory Control and Data Acquisition  
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TCI  TeleControl Interface  

TCS  TeleControl Server  

TCB  TeleControl Board  

RTU  Remote Terminal Unit  

DNP  Distributed Network Protocol  

OSI  Open System Interconnection  

 

 (EMS) 79

15

93

 

(Factory Acceptance 

Test)

(RTU) ASAT Solutions Inc.

EMS  

 
 
 
 
 
 
 

http //report.gsn.gov.tw  
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CDCC 345KV 161KV

(EMS)

SCADA 345KV

RTU

(ADCC) SCADA 161KV

EMS

 

ADCC 161KV 69KV 69KV

 

(DDCC) 69KV  

Control Data 

Corp. (EMS) Cyber (Mainframe 

computer) 79 15
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EMS  

EMS

EMS

(Factory Acceptance Test)

RTU ASAT Solutions Inc

Alberta (Calgary)

 

 

� (TCI)  

� TCI (RTU)  

� D20 RTU  

� RTU RTU RTU

EMS  

 

� 94 12 30 (Calgary) ASAT 

Solutions Inc. D20 RTU
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DCM (Device Control Management)

D20RTU  

� 95 1 11

RTU RTU

EMS TCI RTU  

� 95 1 22 95 1 24  
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EMS SINAUT Siemens Network Automation

Spectrum 3.x IBM AIX 5L

(Ethernet)

 

 

 

� TeleControl Interface(TCI)  

� Communicator Server COM  

� Utility Communication Server UCS  

� Administration Server ADM  

� Historical Information System HIS  

� Network Analysis Cluster(NA Cluster  

� Operator Training Simulator OTS Server  
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� Web UI Server  

� Man Machine Interface Workstations MMI  

� Video Projection System VPS  

� Remote Digital Display  

(TCI) EMS RTU

(RTU)

RTU AGC  

 

TCI  

(TCI) TCS

TCB TCR TCB

RTU DNP3.0 

TCI  EMS EMS

TCI RTU TCI

EMS (COM)  

� 

 

� RTU
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� 

 

 

TCS  

TCS EMS TCS

IBM pSeries 630 Spectrum LAN 

EMS TCI 

LAN TCP/IP TCR DNP over TCP/IP RTU

EMS TCS TCS 4

TCP/IP (Ethernet) TCR

14 TCB SCADA TCS  
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TCS  

�  (start up management)  

TCS  

�  (redundant management)  

TCS  

�  (data conversion)  

Technological Address RTU protocol address EMS

RTU  

�  (data distribution)  
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�  (data pre-processing)  

 

� (ntegrated test &diagnostic, trace utility) 

TCS  

 

TCB  

TCB 68EN360 32

2MB (Flash RAM) 4MB

(DRAM)  
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9 LED

(running, run up, failure/stopped)

(7 serial ports 1 LAN port )  

:  frame accepted (error free) 

:  frame send 

:  frame rejected (corrupted frame) 

TCB  

� RTU  

1. RS232/V.24/V.28 19,200bps RTS CLS

DCD (MODEM)  

2. RS485/X.24/X.27 64,000bps  

� (Ethernet Interface) TCP/IP

TCS  

� (minute pulse)  

TCB (hot swap)

TCB

TCB  

TCB RTU TCS  

� RTU  

1. (Link Layer)  

2. (Link Layer)  
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3.  

4.  

5. RTU  

� TCS  

1. Client TCS IP address program configuration

 

2.  

3. LED  

 

RTU  

RTU EMS RTU

GE D20RTU RTU  

� (D20ME)

(D20A,D20S,D20K or D20C) RS-485 HDLC

D20ME

 

� VMEbus  

� Motorola 68030 32bit CPU  

� 7

38,400bps  
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� WESMAINT VT-100 RTU

RTU  

� 

 

� IEC-61131

RTU  

� (Surge and Transient 

Standard)  

� VMEbus   

RTU  

92 D20RTU Redundant 

D20 ( ) DNP over TCP/IP   

� RTU 5 RTU

(PBX) EMS   

� RTU

RTU   

� (Maintenance port)
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SCADA  

(P,Q,V,F)

(IED)
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SCADA

SCADA (IED)

 

IED

( )
 

 

(communications protocol)

 

SCADA  

Leeds Northrup C2020 protocol 

C3000 protocol 
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Siemens AG. SINAUT-8 protocol 

 Type I protocol ( CDC Empros) 

 Type II protocol 

GE  5000 protocol  ( Harris) 

 6000 protocol 

ABB  Indactic 33/41 protocol 

Landis & Gyr.  MPS-9000 protocol 

Westinghouse  REDAC 70H protocol 

RTU

SCADA RTU

RTU

 

IEC60870-5  

DNP3.0  

IEC60870-5 IEC  

1. IEC 60870-5 Telecontrol Companion Standard section 101 (TCS 101) for basic 

telecontrol tasks   

2. IEC 60870-5 Integrated Totals Companion Standard section 102 (TCS 102) for 

transmission of integrated totals in electric power systems  
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3. IEC 60870-5-104, network access for IEC 60870-5-101 using standard transport 

profiles, for use of TCS 101 over wide area and router networks  

4. IEC 60870-5 Protection Communication Companion Standards Section 103 

(PCCS 103), formerly "VDEW-6 Empfehlung", for information exchange 

between digital protection relays and SCADA systems  

IEC 60870-5 IEC EPA (Enhanced 

Performance Architecture) Application Layer, Link Layer Physical 

Layer  

 

DNP Distributed Network Protocol IEC60870-5 GE 

Harris OSI EPA Reference Model 1993

 DNP User Group User Group

DNP3.0

(data 
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object) DNP

DNP User Group

DNP Subset Level 1, Level 2 Level 3

RTU Level 3 IED

Level 1  

DNP Byte oriented

UART 16bits

65000 RTU IED 32bits

( ) 4,000,000,000

DNP3

DNP3

(time tagged event or sequence of event with 1ms resolution)  

 

EMS TCI  

1. TCI TCI 1 TCI 17 TCI 33 TCI 49  

2. TCI 1 TCI 17 (TCDS) TCI 33 TCI 49

(KCDS)  

3. TCI TCR(TeleControl Rack) 14 TCB  

4. TCR TCB RCB ( TCI )
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SIMATIC S7-400

TCB  

5. TCB 7 EMS 98  

(7ch/TCB for 14TCB) RTU TCB 1

12( TCB0105 TCB0116) 84

RTU TCB 13, 14(TCB0117, TCB0118) (Dial up)  

6. Ethernet RTU (DNP over TCP/IP) TCS

TCB  

EMS TCI DNP 3.0 RTU

 

1. ( DNP Serial data Link)  

RTU SCADA  

2. ( DNP Dial-up data Link)  

RTU

 

3. Ethernet ( DNP over TCP/IP data Link)  
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EMS (RTU) TCI

RTU

EMS TCI RTU

 
channel 1 channel 2 channel 3 channel 4 channel 5 channel 6 channel 7 

TCB0105 
100  101  102  103  301  

  

TCB0106 
104  105  106  107  302  

  

TCB0107 
108  109  110  111  303  

  

TCB0108 
112  113  114  115  304  

  

TCB0109 
116  305   306  

TEST 1 
401   

  

TCB0110 
117  307  308  

TEST 2
402   

  

TCB0111 
200  201  202  203) 204  

  

TCB0112 
205  206  207  208  209  

  

TCB0113 
210  211  212  213  214  

  

TCB0114 
215  216  217  218   

  

TCB0115 
219  220  221  222   

  

TCB0116 
223  224  225  226   

  

TCB0117 

TCB0118 
                   

 



- 24 - 

 

ASAT Solutions Inc.  

� EMS RTU  

� RTU default

EMS  

� 6 RTU

9600bps

DNP over TCP/IP 

EMS

RTU  

 

Wesmaint 

Dedicated 
serial comm. 

Ethernet Dial-
up 

D20 RTU 

I/O Simulator   DI /   AI /  DO 

DCM 

WAN 
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� ASAT DAP DCM SCADA

RTU  

 

 

� setup Test RTU Test RTU

Jumper  

� ASAT download RTU RTU

I/O  

� ASE Testset DNP over TCP/IP RTU Ethernet

 

� Modem V.34 19200bps ASE Testset

RTU DNP serial link  

� Multisite RTU  (Dual Port

)  

 

EMS EMS

(RTU)

TCI RTU
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EMS

( )

EMS

D20RTU EMS

SCADA

RTU  

 

 

1. --

 

2. Siemens AG TCI Functional Specification F0591  

3. GE D20/D200 Hardware/Firmware documents  

4. DNP user Group Basic 4 documents for DNP 3.0  


