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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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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
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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

DCU

item content Etc.
remote meterin DCU/meter, typically 500kbyte, (UL 300kbyte, DL 200kbyte)
data £ period:  1/5/10/15/30/60 min. with changeable
IP data data transmit usage
# of meters per < 200

depends on # of meters

transmit-receive
changing time

transmit < 5Sms,
receive < 2ms

KEPCO specification

method

PLC, Zigbee, B-CDMA,
Celluar, WLAN, etc.

required minimum transmission speed of 9600bps between
DCU and meter (KEPCO specification)

without DCU

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

meter and backbone network is directly connected

topology

Tree, Mesh , etc.

have freedom to design

encryption

block encrypted ARIA or
AES

128bit algorithm

E 3. ~rtEgE|=

A

Aeule] dlole) A% Ao

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.
N
A"
- _-"‘\/—_ '

A amior

network

—_——

38 3, AvhErEE FAoR @ AvkEoels B4
Fig. 3. Smart Grid communication network (smart meter - centered)
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