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ABSTRACT

This paper shows the method for simulating the two-way communication network to transmit information in

Smart Grid, which is currently investigated by many researchers. The simulation method can be basically

applied to analysis of data traffic for various electric devices such as smart meters, which were tested in Jeju

island and massively deployed with nationwide scale.
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Table 1. Various scenarios and specifications for a design of smart grid communication network
classification item specification Etc.
Maintenance guideline for
generation confidence level of power system EMS(dispatch and watch)
and quality of electricity’"
application transmission IEC 61850, SCADA EMS
distribution distribution automation system EMS
consumer KS C IEC 62056 smart meter
demand variation marl?eF trends, basic plan on Ministry of Knowledge
scenario electicity demand and supply Economy
accident facility for dispatch event specification
o Gujwa-eup
Jeju city
Seogwipo city
T2 1. 2ntEgRle Al AS dR9] Aed At Aol A
Fig. 1. Jeju smart grid test-bed for smart place consortia
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Table 2. Various items and specifications for a design of Smart Grid communication network

item content Etc.
DCU/meter, typically 500kbyte, (UL 300kbyte, DL 200kbyte)

remote metering

data period:  1/5/10/15/30/60 min. with changeable
IP data data transmit usage

# of meters per

DCU < 200 depends on # of meters
transm'lt-rec'elve transr'mt < Sms, KEPCO specification
changing time receive < 2ms

method PLC, Zigbee, B-CDMA, required minimum transmission speed of 9600bps between

Celluar, WLAN, etc. DCU and meter (KEPCO specification)

IEEE 802.11ah, 802.15.4g,
802.22b, 802.16p, 3GPP, etc.

topology Tree, Mesh , etc. have freedom to design

block encrypted ARIA or
AES

without DCU meter and backbone network is directly connected

128bit algorithm

encryption

B 3. svhEne|E FA9E A deld 4% Al
Table 3. Data transmit specifications for elements of Smart Grid

element data Latency | Reliability | speed (Mbps) Etc.
authentication/metering/ Low High 4 ~ 10 ISO/IEC 15118
EV accounting data
IP data Medium Medium 2 for data transmission
IP data Medium High Low IHD (In Home Display),
HAN (~ 0.1 sensor and load control system
. Low
demand response Low High (~ 01
smart meter connectin, metering, F/W High Medium Low IEEE 802.16 SRD
update, etc. (~15sec) . (~ 0.1) KS C 1231, DLMS/COSEM
.. . Very low Very .
transmission teleprotection (<10ms) High High
. data for distribution . Low DNP3.0 for protection
distribut L High ’
istribution automation oW '8 (~ 0.1 IEC61850 protocol, etc.

network

A AMI or [T e __ B i
1 ) A = Tl 1 T
\ commerdcial :5(:_5: '

38 3, AvhErEE FAoR @ AvkEoels EAY
Fig. 3. Smart Grid communication network (smart meter - centered)

www.dbpia.co.kr



EAI8HS] = 4] *13-02 Vol.38B No.02

ZA|~El(AMR : Automatic meter reading)->-Z-E]
ek Zlog oakElch SherdHEeA s ol
AMR ARJE AARAEAE Bgsled 1 54
o] 9lor gto g ~miENHZ tixE Ho=E oAt
= AMR 94 AMIS A ~vfeEgg|= 2131
Zlo|ek 18] 3|4} Fro] gTtel|A] WA E= ol
2o} A=Al djofelitate] oz} thekst b u]
= E@‘fﬂ' 7@ B ]’ Z_\_U]'E:LFJE— %’ﬂ‘%‘% %EH Oo]:Ho]'
ko7 ALEr) x4 AMR Al~Ele] VEST BE
B2l 2el bEY=mwA FAPHSE7]e] DCUE
AR vE T= 2yle] A= 9l FoF A%
Al "ol xg]7} B8 x| 92 Foll= vl e
2dlo] A 23 BHE 2 T2 w4 vEHaE
38 4= glr}h daf AMR A|2~"lel|4&= DCU7} 15
i el = 200tHe] A=A HA dlolelE &
Aete= slar qlek 73 dloee] W o 2= A7
A, AA7AA, AZIID 5ol 91w ITHDC| 834K

of, A5, 2H 59 FAdelelE F3lsks FAl

oFet dlofe] FAl QlEjso]~E x]<lghc)

aejerE AW opFEA AlE#elidS gk He
DCU<®} 17 A= A=) == [HD
= AlEHo|A 7] element® A 2]&F T element2]
T2 S7HA 7K deld EwEe] 3 elA
A3 3} elementWollAE Edgs) e
tlo]e]=7|(byte), s dlolele] BIF(%), A,
WHAZEA, 2| QAAZE Agakeid 55 Aok &
o} oo} e 742 Al AT Al AHE
Alell thet ke g = 9k 7] element A
EdolAdS $1gt tiekkl Al FlehrlEe] o] Aok
3% 25 Fas 4 olvk tlEolA i 32 FA, wiA
2 87 o]2= AntEgR|s BAlvkg- 22 Adu]
o dlole] AF Aleke veplar 9lor A&
Fasle s gk Alvie] o) A5l dlofe|e] MEH
= AAZ A 24 EdEs rPeleE gl A
= element?] 8 2712 Q3 V|EL 3] FR= A
29l SV 7hssh AP o2 AT A
°] 231 30702] element(6,0007+P) S w&lshk= A
o] nigkAlslc}. AlEHo|A EtEAE de dEil
UES$ = A[EH]E]Q] NS-3, OMNeT 52 7]
element AlE#Ho]AS $13F H8o] 7ls3h 2=t
Qo] FA] AlEH oL cele], Matlab % 5] 3
7HA ]l wie] mfE|ejof gt} o]= Wv|ES =} 3
Ayl 2E Ao FeprlelEe] WAl o#eel 3l

i
e«
\e]
S
(=]
=
lo

128

7] wfEolch

V.2 E

S

EXm
5 Uo

-
ﬂ‘L]'

n ==
T

1 lo]
o] gt SEe] Qe & ANE =)
o] ~mfegR|e Ealvbel] gt wmle x|Fo]
AlZFsflof = AlAelch dxle] ARFAl Q=
aqrre] WES=rE stdE ek s st
= Zolgla B 7 okl Azt
. ol 2wmtEIR|= ol ofuek
AL 8k oUAANIES FEAoR 13
Zolw AR AlEelM o= He] AH 2}
Aol w2 waide] A ool = do]
7] wtoleh mgh ARIAPE ~rtEgR|E W ES)
350 oA 2 Hel 7] AHEFo] A aeE|e]
of gt} Tejr @ B =2 7]Hzql dlo]E] Ed
I Fol|Me] artETR|E AW AlEHA
W Agte] @Al AJEHo|H R vge] Anie
aE]=g FAIS Ak AZE AlFe] =7

£ 7ldgck

R ﬁ m(.i)E
Ig =
o2,
Lo &
% =
Z ol
o2 —~
S o e
K [
o b
i
mO
43
d
T
iu b
2
N oﬁ oo O{N F-?{_"
i
2> ol

o
of\

0
)
=N
>,
o|X
5
do
2
B
=2
>
)
m

r
1 do ¢

[<)

t

rw

as

no ot

2
=
2
BN
of

N
o

i

References

[1] Smart Grid Roadmap, Retrieved Jan. 25,
2010, from
Economy.

[2] Smart Grid
http://www.sgstandard.org.

Ministry of Knowledge

Standardization Forum,

[3] Korea Standards Association, Power Line
Communications(PLC) - High speed PLC
Medium Access Control(MAC) and Physical
Layer(PHY), Part 1: General Requirements,
Retrieved Oct., 31, 2007, from
http://www ks.or kr.

[4] S. Choi, Y. Kim, Y. Kim and H. Oh, “A
role of power line communications for
implementing the smart grid,” in Proc.
KICS Winter Conf., pp. 24, Feb. 2011.

[51 Y. Kim, H. Oh, S. Choi, and Y. Kim , “A

www.dbpia.co.kr



) 2PhE g Eg SAY opp|El A Algeld Wy

[6]

[7]

8]

(9]

[10]

[11]

[12]

study on the very high-speed power line
communication for electric vehicle charging
infrastructure,” in Proc. KICS Winter Conf.
pp- 279, Feb. 2011.

Y. Kim, H. Oh and S. Choi , “A study on
the need of architecture design for smart
grid communication network,” in Proc.
KICS Winter Conf. pp. 588, Feb. 2012.

1st Smart Grid Basic Plan, Retrieved July
18, 2012, from Korean Government.

Jeju Smart Grid Test-bed,
http://smartgrid.jeju.go.kr.

General Digital Meters for Three Phases
(KOEMA 0511),

from Korean Electrical

and Alternating Power
Retrieved 2011,
Manufacturers Association.

5" Basic Plan on Electricity Demand and
Supply, Retrieved Dec. 28, 2010, from
Ministry of Knowledge Economy.
Maintenance Guideline for Confidence Level
of Power System and Quality of Electricity,
Retrieved Dec. 4, 2009, from the
Declaration(2009-280)  of  Ministry  of
Knowledge Economy.

Research on information transfer and Power
Operation System based on Smart Grid,
Retrieved June 14, 2011, from KPX.

Z A M (Youngsun Kim)

199713 294 gkl
AFEt 24
1999 29 sEgEEpEd

AR FAlgsk 2 Aap
2004 29 SRS
AR 5Agst ) vl
20034 124~2005 69 LG

ol

ol Ak

J

to

2| ™ (Hui-Myoung Oh)

19981 29 At A7)
g} 4

2000 29 A #1774
SrElEEt At

20094 29 Mg A7|A
Azt whak

2002 19~&A] geAr)ed

T Al

<ol BAIFS, 4713, srhedels

>

& M == (Sungsoo Choi)
199611 29 Aot iz}

3 £4

1998 294 sEFHEEd
AR FAFs T AAL

2002 9 wdAElEt
L =t

w2003 29
AR gAgsk uhal

20031~ =AY

20041 ~3A  HEr|sAgdEidiEtn AR
FAlEE (A%

<FlEol> AAd AHY FAMES=Z 2 f-F
Al FAAlEAE led= 3 dA

N

(e}

iy w

o

Bt

y

www.dbpia.co.kr



	스마트 그리드용 통신망 아키텍처 시뮬레이션 방법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 본론
	Ⅲ. 스마트그리드용 통신망 아키텍처 시뮬레이션 방법
	Ⅳ. 결론
	References


