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Abstract: This paper introduces the international standard IEC60870-5-104 transmission protocol, which is based on TCP/IP and
enacted by IEC, explains the petwork reference model, the frame structure and the communication means. The timer’s
implementations are analysed, which is reference in the transmission protocol, and the protocol’s implementations are also outlined in
the paper. And united the protocol’s application in the railway power telecontrol system, the software design scheme of
IEC60870-5-104 in the power telecontrol system equipment are elaborated. In the end, the IEC60870-5-104 telecontrol protocol

current circumstances in our country’s railway power system are analyzed, and the application future of this protocol is viewed.
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Fig.1 Telecontrol systems supporting standard’s definition
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(3) 2 ENAFHI L

2 RS TEREE I RARIE, Fad
12 B AR PR Y LA SRS, A Z i) AR 7
RI% S A AR S EWEIR T A IRSGEAT A,
B8 Q BAUNT . 2 BN SEFOTRERDE
4 FiR. 2 ERER RSN AR RERZE 1
HE: 25w RANMEHREHRER, REF 1
AR S Wl



SN

IEC60870-5-104 mHIMAEL B IIms RE+H N -51-

l EfE R

Receivg:1_mode

Send:I_modeffeset:t2
Or(ifw=8) sen&S_modc/reset: 2

BRQEN®#

BEEER
After(t2)isend:S_modeffiiA

JAF 1 E R 4%

B4 w2 EFRQHREE
Fig.4 Software design flow chart of t2

(4) 3 BN ARSI

13 F5E PR SR R T 3h RTU S48 —mot 1Mo
S miekE U MUK E B R 1HaT 88 3, 7 3 WRE:
BT HRSC, H ) %  RIE W%k B8 ol TESTFR.
3 ER REFRERNE S iR, EBRELERI
3. HEZB 1M UMiEK S Wik s EHFAE 3.

BlEERE

Receive:l_mode. U_mode.
S_mode

TR 2%

Receive:If mode.
U_mode. |S_mode

3
b 351 provpren

A fter(t3):send- U_mode /)3 BhJlik
SR E R 28
E5 t3FgitRiEE
Fig.5 Software design flow chart of t3

3 104 MAFESKRKBE NN RFE LK

HEl, BRECHANEEEEASHEENRE
LLRBAT R, SRR IE S R AN R BB
FIEERERM, X TRIESEEHRENIESR.
FRBITREZFEENER, B TEEELHES)
WK T 10UEFE ML, 101 ML ERE F 4
FAGANE BN 1 32 18], SR [ S 2 1 ) B S B,
WA RBR L FRTshiEE . XMERKNEE, A
AR miT B REM R IEHE B AL . BEELEKX
M HEARN CERE, KHUKMEZIZE R &K
HECERNRENSER, mAEHURNERS,
{ERG A BT ERIEY . TN, AXES
Z it 21010 THA S BB SR -, [FET % e 3
LT BORsh REE R — M AF AUE, Wb T
1041 SR FE A HEZE

3.1 104 MAMAGKLESIEETESRE S MA

(1) TCP EHREST, RTU 1N B IE RS 288,
—HATRIPRE, SRk 8 RAERPEEEXK,
FH BAER IR TCP BB LG, B AN P i
RIEFHSRBETHISEE.

@ RFRBMEARAEE. BIE G RH
B Ri%E. A EATRE RER AR ST E .

Q) BAMTRE. ARk E TR RIE R B
A, TR AR R GRS, RS
RILHBEW, BENEHREDRBGRGSER
i o

W) REFEMHEF LA, 104E 45 —FPEE
AR G FHmARETREEMS, BEFMEH/ER
BT IRIRC ST BASSOEM . HEZ
SRE .

6) BIFLE. EWHRBEFEEGS, FHIR
EIREERERR, F3H T REBPITHS, FiiRE
BEPATHIA, 2B SR ERAT IR EE AT
i\, HEBBREPIT TG, TR EEERIELS R
.

3.2 AGBEFEIT

RENARFHS =48RR, FTREFETH
SRR EFIAL, BELREFETTMN 104 R
IR PR, ROCEARTEIX MR IR TPt AT 3B 40 AT,
RELE, FECHEENENER. REBEFL
RARSEZEWE 6 Fix.

R: gl R/
Wi T

stopDT :1(ab)
Entry:Tx Ustop | [V(R)

Rx:S( N
Neow R

¥ 0y,
b} ASDUMxlab) “n, oy,
HYAPDU-S "’1’3";"5"“’5)
i P/ ASDU/Tx:I(ab)
Aften(t3)

6 FInRGURTHBE
Fig.6 Slave station system’s state changing chart
4 ZERE
YER—FET TCPIP WhilT7 = B M 45815 i
W R 104 BhSCRR R AR ER B Z 3 RS E
EARAKERES, 104 BRI FIEE R EAHL



-52. CHEAEY BN

i, 3958 T RFR AT REARR M, T HAR A —F-E
AT 3 A AR S M BRI 101 7T
EREm. HtAEREGEEDRETHERA
104 #i2y, X{eutse EEkHs s e, ATEERIEIT
HABRIRE .

S &30

(1] #9FE, Tk BRY. IEC60870-5- 10435 5 2 i % 3 R L W
FA9].4k H1.88, 2006,34(17):55-58,66.

JU Yang, ZHANG Hui-gang, IEC60870-5-104
Transmission Protocols’s Design and Application[J].
Relay, 2006,34(17):55-58,66.

[2] &M, sk EFTCPIP HYIEC60870-5-104 T 5h#E

A RPN ). MK, 2003,27(10):
56-60,71.
ZHAO Yuan,SHEN Zhi-jian. The based on TCP/IP
Transmission protocols IEC60870-5-104’s Application in
the Power Telecontrol System[J].Power
Technology, 2003,27:56-60,71.

(3] WA KRREFES-104345): MHHIL R A PRHEES
PHLFEMIEC60870-5-101 M i [M]. dbsi: $HE
L H AL, 2002.

Telecontrol

System

Equipment and Systems Part5-104:

protocols-Network  Access for IEC
60870-5-101 Using Standard Transport Profiles{M].
Beijing: China Electric Power Press,2002.

(4] IEC 60870-5-1, T3 % & R4 (H5H 7 : e AL,
BUR AR DU ) M) b o E AR HE b A,
2002.

IEC 60870-5-1, Telecontrol Equipment and Systems Part
5:Transmission Protocols,Section 1:Transmission Frame
Formats[S]. Beijing: Standard Press of China,2002.

(5] IEC 60870-5-2, T3 & K R4St (5807 (ML,
SR BRI (M), db st s b B R ME AR,
2002.

Transmission

IEC 60870-5-2, Telecontrol Equipment and Systems Part
S:Transmission Protocols Section 2:Link Transmission
Procedures{M]. Beijing: Standard Press of China,2002.

(6] IEC 60870-5-3, &l RAL (B5HT:fLaMay,
B3R MRS R M), e P EARAE S
fRE, 2002
IEC 60870-5-3,Telecontrol Equipment and Systems Part
S:Transmission Protocols,Section 3:General Structure of
Application Data[M]. Beijing: Standard Press of
China,2002.

(7] IEC 60870-5-4, i&ah& KRG R5EH AR,

SFAR L BURE R CRgmAD) M1, dbst: T EARHE
iR, 2002.
IEC 60870-5-4,Telecontrol Equipment and Systems Part
5:Transmission  Protocols,Section  4:Definition and
Coding of Application Information Elements[M].
Beijing:Standard Press of China,2002.

(8] IEC 60870-5-5, Zzh# KRG (GH5E AL HIIRLY,
Bok EANAIThEE) M) dbE. F EARHE AL,
2002.

IEC 60870-5-5, Telecontrol Equipment and Systems Part
5:Transmission Protocols,Section 5:Basic Application
Function{M]. Beijing:Standard Press of China,2002.

YrHE EEA: 2008-05-07;
YEE RN

AEE (1983-) , §, MEHRE, NELHiRFHH
4k ¥, 4R 47 A 5 ; E-mail: yll_19831227 @yahoo.com.cn

MalE (1962-), 5, i+, i, NFLHidzhfs
AR R

Him (1981-) , B, Hid, AELHRF LGS
HRyPHR .

f&E HHR: 2008-07-20

(E3% 39 W continued from page 39 )

[6] Sinha N, Chakarbarti R, Chattopadhyay P K. Evolution-
ary Programming Techniques for Economic Load
Dispatch [J]. IEEE Trans, Evl Comput, 2003,7:83-94-

(7] R — K ) RGN L A ) B L T
WEER LA, 2004, 28(21): 6-10
ZHAO Bo, CAO Yi-jia. An Improved Particle Swarm
Optimization Algorithm for Power System Unit

Commitment[J]. Power System Technology, 2004, 28(21):

6-10.

WS HHA: 2008-05~01;
fEE RN

2 R (1980-) , B, HiLHRL, EEHEFAH
B Ah ARGk Y . 245 A 3H1; E-mail: liubin168168@
163.com

FAE (1963-), B, #48, AEREHENLELS
Ay Ehed g P o) AR,

f&E HER: 2008-09-10



