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Microgrid Monitoring System Based on IEC 61850

JIAN Fang LI Jian-quan WU Xiao-yun

(CSR Research of Electrical Technology & Materia Engineering, Zhuzhou, Hunan 412001, China)

Abstract: Microgrid isacontrol unit combining generation with distribution, and the microgrid monitoring system is the key factor of
achieving mutual support and complement between microgrid and utility grid. According to IEC 61850, microgrid monitoring system platform
is set up, which can connect intelligence utility grid with the unified interfaces, and a specific method for establishing microgrid system
information model is put forward. Taking photovoltaic microgrid system as an example, the physical equipment information model of key
equipmentsfor PV microgrid isingtalled. Thedistributed energy resource, which isin accordance with IEC 61850 communicetion standard, can
be benefit to easily achieve interchange and interoperability among different manufacturers' equi pments and to promote the establishment of
microgrid monitoring system and industrialization development of microgrid.
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1.1 Fig. 2 The configuration figure of microgrid monitoring system
IEC 61850
1 [6-7]
IEC 61850
] g0l e |
P
LTI ENosE)
2
2.1 1EC61850
f)if )22
IEC 61850
Abstract
Communication Service Interface ACS
TR T iR Tk
ETE | l| £C 6155
e IR ——
1
Fig.1 Interface model of substation automation system |EC 61850-7-1

1.2
IEC 61850 8-9)



28 1EC 61850 2/2012
2.2
IEC 61850
2.2.3
221 |EC 61850-7-402 3
40
IEC 61850-7
/ 80
Data
/
/ 1 IEC 61850-5
/ /
2 1
IEC 61850-7-4 Logical Node LN
3 LN
292 Date Atrribute DA IEC 61850-7-3
3
|EC 61850-7-402
3 [ 3
IEC 61850
3.1
- DGl . / @
7 R
/ N 4 @ PN
W s
AU \ DER#
7 [ E ?“{ =2 - i
3 iz . - : IEC 61850
Pl g AHSR 4 (10-11]
Wy B WIR%
Data-Set

Fig.3 Logical devicesfordistributedenergy resource (DER) systems



2/2012 1EC 61850 29

GSE
MAC DPVC DTRC
GOOSE MPPT
4 3.3
YINV
AL BB | g MMXN DC MMXU AC
/ i 5]
N el DG |EEE 1547
L ’ Jefit i
HEJIiE L i)
A et ot |
(| wis | st o B
TEHE (‘f',_g{fﬁ s il;h‘“"% |EC 61850-9-2
A I B g 5 6 MMXN MMXU
etc H
N H
k SBHE AT N
A ITEE 2
Prate —— . HAExT R
. ﬁ?@ﬁ IR W
NIl B SRR (v Send SMV Message JETE(E
- P CREREIREE ) Al R
ERITHEE o vy /7
TR L ey
4 bl T B [
Fig.4 The communication model of environment monitoring
il
3.2 X RAEHHLEE
Y b S et
|EC 61850-7-402 R AR e T
BB TR
DPVE 6
DPVC DTRC 3 [4] Fig.6 Transmission model of sampled and measured values
MPPT YINV GOOSE GSE
5
MPPT
IEC 61850-7-402 DPVE DPVC DTRC
B 1EC 61850
GSE 5 GSE
/
4
(GOOSE) IEC 61850 UML
Data.Set IEC 61970
(GSSE) (e
ASCI ASCI
S [
LT o Bhm
N Lo R |
i AT i i T i
| BB s B ||
: J:‘|Hil‘$lﬂ l’l‘.{ﬁluﬂ&ﬂ‘wﬂ‘l ‘Vlﬂi_]‘ glﬁ!‘ JETEE |
: 5[:‘7)“/ Lm;“u L. Jiqﬁlﬁ ! : L&£?§ / M vb lAj— :
Rt L e R o
| | N T ey
LS i ! Merber Offset : [1] .
i L | — i . 2010 34(1) 106-111.
(RHOSERMIER] _ L __fi_ NN (G;i(%ﬁ% ! [2] PIAGI P, LASSETER R H. Autonomous control of microgrids
| B GSEF I ED 5 _E_ l i [C]//Proceedings of 2006 |EEE Power Engineering Society General

5 GSE Meeting. Mont real 2006 18-22.
Fig.5 GSE Model 54



54 2/2012
4 5
2010 12
5
TCR

TCR
SSs TCR FC
2.5kv SSe

2.5 kV
0.99 1 0.99 FC
[1] - [J1.
2005(12) 85-87.
[2] - [J].
2006(4) 14-16.
_ 9 ) S [3] . [31.
Fig.5 Fielddiagramofgrid-voltage improving equipment 1999(2) 14-15.
1 [4] - —
[J. 2004(5) 14-17.
Tab. 1 Contrast of the voltage and power factor before [5] ) [J].

and after compensation 2009 37(6) 15-17.

/kV 19.5 22

/kV 29 29 / 29 \

0.82 0.99

4 N

34

[6] Hu Jiabing, He Yikang. Modeling and enhanced control of
DFIG under unbalanced grid voltage conditions[J]. Electronic
Power Systems Research, 2009, 79(2) 273-281.

[7] Remus Teodorescu, Frede Blaabjerg. Flexible Control of
Small Wind Turbines With Grid Failure Detection Operating
in Stand-Alone and Grid-Connected Mode[J]. IEEE Transactions
on Power Electronics, 2004, 19(5) 1323-1332.

[8] Lie Xu, Andersen B R,Cartwright P. VSC Transmission
System Operation Under Unbalanced Network Condition-
Analysis and Control Design[J]. IEEE Trans. on Power
Delivery , 2005,20(1) 427-434.

[9] .

[J]. 2008 32(23) 95-98.

[10] .

[J]. 2007 27

(22) 101-105.

[11]

[3] . N+1
(3. 2010(5) 29-32.

[4] . IEC61850
(3. . 2000 24(8):62-64.

[5] IEC 61850-7-420 Commumications Systems for Distributed
Energy Resource(DER) Logical Nodes (Draft for Vote)
[S], 2006.

(6] - (D]

2006.

[7] .

[M]. 2006.

[8] IEC61850 Communication Networks and Systems in Substation:
Part 7-1: Basic Communication Structure for Substation and
Feeder Equipment—Priceples and Models[S],2006.

[9] . IEC61850 [D].

2008.

[10] IEC61850 Communication Networks and Systems in Substation:
Part 7-2: Basic Communication Structure for Substation and
Feeder Equipment——Abstract Communication Service
Interface[S] 2006.

[11] 1EC61850 Communication Networks and Systems in Substations:
Part 8-1:Specific Communication Service Mapping (SCSM)
mapping to MMS (ISO 9506-1 and 1SO 9506-2) and to 1SO/

\ [J].

2010 44(6) 5-6. /

\ IEC 8802-3[S] 2006. /




