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Application of IEC61850 to DC power supply in digital substation
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250001, China; 3. Shandong Distribution Automation Technology Center, Jinan 250001, China)

Abstract: Based on introducing the production process, goals and ideology framework of IEC 61850, i.e. the object-oriented seamless
communication system, the IEC61850 information model and modeling method are analyzed. Compared with the traditional substation
DC power system, the IEC61850 is used in information modeling of digital substation DC power supply system. The definition of logic
device, logic nodes and data object is expanded and relevant information modeling is finished. The real-time information database and
MMS access services are realized based on the SISCO MMS Lite, and conformance testing is passed. The DC power supply system
monitoring system substation is integrated into the digital substation automation system to achieve the DC power system charge and
discharge maintenance and management, thus the electric power system operation and maintenance personnel cost is significantly
reduced.
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4.1 |ED #REISCHF ANz

IR 3 (14 VA, R TED R & T A
icd XfF. 1EC 61850-6 R, icd LA T 1%
IED M AR ERE, O 7THGERERS
(Communication JGZ )+ HHERC &5 & (IED JT %)
NP e A5 S (DataTypeTemplates TG %),
SR WL 5. SCL SCAFFRFA XML #i, TED
RSCAF INZE RIS ICD SCAHEAT  SREUEEAS TED 15
Sy R
4.2 LAHMEEEIRE

ST In#k ¥y SCL 175 BV A, Gl s i B 5 s
e Wik 4 TR, S BB EE R B LR
R GE A% IR TEC 61850 brifk, ZH0d 234 R



1Ay,

1EC 61850 74070 A v il AL FRL IR R 5 I ]

-151-

Gezty, WEMERE T A R ARSI
I%\o

FR BRI ADE (GERBEE ., e
FAE) HEARRIENE . BENE R Hodh W 75
AN G B PR . w7 sy A 2t
SE A5 S e AL B AR IR, AT 2
B,

SCL

Header

Communication

IED

LD1

LD2

DataTypeTemplates

5 SCL #EEI 454
Fig.5 Structure of SCL model

4.3 MMS BR 4018 K K E ik

SN R PERRAE T ACST 42 11§97 ) 32
RISEHL T IEC 61850 ARk 52 ) ACST %5 -
IEC 61850-8 H1 i, 7N H 4 ACSLif i SCSM
WL 3] MMS  (ISO 9506-1 and ISO 9506-2).

At TEC 61850 HRILE 1R g |2 e &1 2 L
KR EERERAEN A ARBEERS
R A0 B2l R s A 2 AR vl 5 5
WRGNIG G o WK AME Gt X FE b S 1 22 p
VSLIN

SISCO [#] MMS_EASE Lite /] MMS Sz,
IEC 61850 JHEZE T H, &2— &, Xk
MMS 1 IEC 61850 [FYACAS A, XF MMS K2 1
WHeHEAT T 53, ASC#E MMS_EASE Lite ()3
3T IEC 61850 [f) ACSI J2 MMS Ji& /2 WS (1K) T
Ko AR ERIN 2% 2R H TCP/AP H1y ™, 7545 2
EARAELUR M DR EFEAE .
4.4 FREIE

76 1ED [f) icd SCAFHRCEIFEE S50, FIH
OMICRON 7w f#] IED Scout T HAE K J5 & % /7 b,
5 H Y IED BT T I E B, R I
R H s s KL S D) REREAT T 50 1F

6 T~ N A ER 5, SR TED I Server
R, rTLUE 2] IED _bAT =M@ akE,
WS E IED DC Supply LDI1 A5 =ANBHA 55

25 ZSCM (FEHLIEEY) 19 =/52f, Ri% IED %58
LA AR, B 7 TR AR b
ZSCMI A3 JEE 7 » Bl ki % ZSCM1.ChgComSt.st
Val (0 “T7, BIZEHBEER 1 B IRE IEH

Equjpen SCL nSave SCL QDiscwer w ~f Check

- [ Q amem
Address
- = Data
= LD [ED_DC_Supply_LD1
LLNO
LPHD1
LSYS1
ZCBs1
ZCMM1
ZDMM1
25851
z5CM1
zsCM2
Z5CM3
Z55M1
zs5M2
# LD IED_DC_Supply_LD2
# LD [ED_DC_Supply_LD3

192.168.9.146

& 6 1ED i@ 5iEEMR

Fig.6 IED communication connect test

- Z5CHM1
+- PG W
- FG 5T
Do kod
DO EBech
DO Health
g ChgOpSt
DO ChgComSt
DA :fal T
D& g (1000000007 O
DA t (L0101 /2008
+- 00 ChgalmSt
+-I0 ChgOperSt
+-I0 OpenChl
FC CO
FC CF
FC DC
FC Ex

7 BETI R LA Zsemt EiiE
Fig.7 Logical node instance ZSCM1 data

1] [F

|++++

5 45iE

IEC 61850 s&40— K4S Ly 48l A5 i, A



- 152 -

Y EL R R

MAE HAHRIEAR GBS T IEC 61850 (/4

R, X IEC 61850 7 B HLUE 28 48 1 (1 B I 17—

SEMIATATYERI ST, ST 1R SR E E, f

N RGUIF D TT AT T LB
FLF IEC 61850 b1 FLUR I R ZE, AT

PASEELI IR 2 S ERE BSE, ienr DASEEL R A E.

VLR B AR A SE I ) EL R AE D RE,  BAT JE AT AR

S50k

(1] WA W RGETENGRGARD]. B AL
B, 2001, 21 (11) : 1-4.

TAN Wen-shu. Seamless communication architecture in
power systems[J]. Electric Power
Equipment, 2001, 21 (11) : 1-4.

(2] TRSCAL. AR TE A Y 45 R RSP ILIEC6 185043 (1)
4R, 2001, 25 (9) = 8-9
TAN Wen-shu. An
communication network and system-IEC61850[J]. Power
System Technology, 2001, 25 (9) : 8-9.

(3] b, kAR, fEMER. 1 IETEC61850M A & H.#%

YRR T LA [T]. B REEHBME, 2007, 31 (12)
1-6.
XIN Yao-zhong, WANG Yong-fu, REN Yan-ming.
Survey on research, development and interoperability test
of IEC 61850 in China[J]. Automation of Electric Power
Systems, 2007, 31 (12) : 1-6.

[4] g%, FR7E, V1. IEC61850brHEAEAL Hidl FZh ik &
P N TR THI]. TLIR B HLTRE, 2004, 23 (3D -
8-11.

RU Feng, XIA Cheng-jun, XU Yang. Study on the IEC
61850 standard applied to substation automation

Automation

introduction to  substation

system[J]. Jiangsu Electrical Engineering, 2004, 23 (3) :
8-11.

(5] 5K&h. IBCOI8S0M & LB M ()], R G A 5)
1%,2004, 28 (18) : 90-93.

ZHANG lJie. Analysis on structure model in IEC
61850[J]. Automation of Electric Power Systems, 2004,
28 (18) : 90-93.

(6] HIRES, RWiR, BN, A% JETIEC618501KAZ i

T RGUERLE SIL]. ARG A, 2004, 28
(21) : 43-48.
ZHANG Jian-min, ZHU Bing-quan, ZHAO Fang, et al.
Modeling and implementation of the subsystem in
substations based on IEC 61850[J]. Automation of
Electric Power Systems, 2004, 28 (21) : 43-48.

(7] BGER, XU #ayid, 55 2 TTEC61850knE M)
KAFAELA% R R A i L WS SEBLD]. "By RGE E Bk

2004, 28 (21) : 38-42.

YIN Zhi-liang, LIU Wan-shun, YANG Qi-xun, et al.
Modeling and mapping implementation of a sampled
value model based on IEC 61850[J]. Automation of
Electric Power Systems, 2004, 28 (21) : 38-42.

(8]  ZRikse, HL&HE, PRk, 55, XIHETTCP/IPIITIEC61850

R 52 A IR S5 WU MMS 38T 5 520 ]. M ER,
2004, 28 (24) : 33-38.
LI Yong-liang, YUAN Zhi-xiong, CHEN Bin, et al.
Analysis and implementation of TCP/TP based specific
communication service mapping MMS in IEC 61850[J].
Power System Technology, 2004, 28 (24) : 33-38.

[9] IEC.IEC61850-6 communication networks and systems
in substations-part6: configuration description language
for communication in electrical substation related to
IEDs[S]. Geneva: IEC, 2003.

[10] TEC.IEC61850-7-1 communication networks and systems
in substations-Part7-1: basic communication structure for
substation and feeder equipment principles and models
[S]. Geneva: IEC, 2003.

[11] IEC.IEC61850-7-2 communication networks and systems
in substations-part7-3: basic communication structure for
substation and feeder equipment abstract
communications service interfaces[S]. Geneva: IEC,
2003.

[12] IEC.IEC61850-7-3 communication networks and systems
in substations-Part7-3: basic communication structure for
substation and feeder equipment-common data classes
[S]. Geneva: IEC, 2003.

[13] IEC.IEC61850-7-4 communication networks and systems
in substations-part7-4: basic communication structure for
substation and feeder equipment-compatible logical node
classes and data classes[S]. Geneva: IEC, 2003.

[14] IEC.IEC61850-8-1 communication networks and systems
in substations-part8-1: specific communication service
mapping (SCSM)-mapping to MMS (ISO 9506-1 and
ISO 9506-2) and to ISO/IEC8802-3[S]. Geneva: IEC,
2003.

YrkS BHEE: 2009-12-04;
EE BN

TH R (1982-) , %, TAF, AFLHR%AH L
B TAE; E-mail: dingxiliang@foxmail.com

A (1979-) , B, LM, AFELHELA ML
R TAE;

EHE (1979-) , B, TAIF, KNEELHZLAHL
BHR TAE,

{&E HH#F: 2010-01-26



