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ABSTRACT
A study on the push-type AMI system implementation

and the performance comparison for improving timeliness

SungYoon Oh

Advisor : Prof. JuhYun Shin Ph.D.

Department of Software Convergence Engineering
Graduate School of Industry Technology Convergence,

Chosun University

Due to the Needs for advancement of Power Industry and expansion of
Smart Grid, construction of AMI (Advanced meter Infrastructure) business is
currently underway. The government is pushing ahead with the projects aimed
at completing the construction of AMI facilities for low-voltage users (houses)
by 2020. In an environment where growth 1s highly expected, with the
on-going data analysis of loT service connections utilizing these large AMI
facilities, and the amount of data in DCU centered AMI grid as well, we are
facing an imminent introduction of an advanced rating plans, which sets higher
than ever on the demands’ ladder: the real-time data metering, the importance
of timely data metering and the improvement of timely metering results.
Therefore, this paper provides the results that prove the validity of the new
PUSH WAY algorithm compared to the collecting ways of existing AMI
systems through implementation of an idea and experiment in the performance.

By transferring the measured data acquisition agent from the existing DCU
to the sub modem, the waiting time for collecting metered data is minimized
and the preparatory work to make unnecessary data packet for transmitting the
metered data is considerably reduced. The way of transmitting data is improved
by mitigating the overall load on the network. These provide an effective way
of collecting metered data on time. And it is named PUSH WAY algorithm.

- vii -
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In this paper, new AMI system which is adopted with PUSH WAY
algorithm is compared with existing AMI system with polling way algorithm.
Consequently, the result of collecting metered data on time is improved by more
than 30% compared to traditional pooling methods. This result demonstrates
PUSH WAY algorithm which can minimize the sequence and procedures of
collecting data significantly improves the way of collecting metered data on
time. In the near future, when enhancing the optimization and additional
experiments of the system adopted with PUSH WAY algorithm, the availability

of AMI system is expected to increase.
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A TAET FA20 IEC 62056 DLMS/COSEM(Device Language Message
Specification/Companion Specification for Energy Metering)oll 7]¥+slo] A
FABE #5312 [HD, HEMS(Home Energy Management System)s < T}
FE A FALE UEYAE & F e FAEHA FAHAA F9 Tht
ANIA AREAFY] U A] AR RE TRt dEFaAtel Al dEshE AMI
o] HAFA T sprtoltt

DCU+ WAN<S &ste] d893w2 993 AA sk, NAN(Neighborhood
Area Network)S &3] HAN(Home Area Network) <o #7], oA
AR FA AAGA(IHD, HEMS)oF Ao 2 A Avjate] oA AMEZH
B4R, DREAR 59 dRE A3t EF, olvix 254 %, DRER, tt
FE AEAMH = RS iH]X}Oﬂ A AEets= Vs Fdg

DCUE= AAY AFS HsA HFC, LTE, F38AY 52 dAMx= YES]

2 WANO Z o] & } , Al719k A NANS. 2+ PLC, ZigBee, Wi-S

UN 5 <78 &4 Fa45s 72 o] &gh[2]

i

H

O

# DCU : Data Concentration Unit AMI

# HFC : Hybrid Fiber Coaxial Cable A
#IHD : In Home Display gsiA="
# D-TRS : Digital TRS

# B-CDMA : Binary CDMA

KEPCO/Backbone

IH FC/D-TRS/Optic

 PLC/B-CDMA
DCU
(EHIOIE TS IXD

IPLC/B-CDMA

Modem
Zigbee/RS-485ﬂrDAI IZigbee
[ 2-2] AVl 24 QA2 E41 OIEHHIOIA

_‘]2_
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[E 2-10] OIOIE&S

&

—

XA

2010 508t

2013 /2016 4302t DCU

™
AR = WANS F3ate] DCUNA =€ ARuolHE by
A ARG Eote] £ A4 MDMSE ARE A%, £
EvElo] A4 3 Faad 5o dARE S FNEd s Ve 7
S Fderh = DCUE &3 IHDe oA 2541, DRAR, otk
GAu s ARE 2ol A9ss 75w P
FEP DB Server
Data Polling Transaction
1 | Dispatcher il \
1 ‘ Thread | m;k;g 1 || Y i
L

Trap Listener [ e Queus |

DB

1IN Cispatcher
r— Thread age
Worker
Thread
Transport R g [

L X Protocol
S Adaptor

_: Task Schedule

N

" Operation Listener

Dispatcher

Thread ] i

I

Web
Application

(D2 2-
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5. MIAIARS 1= S &

U AMIA 28] FEALY
2-11]3} #o] =
512030 7kA] AAl H e =7t w9 3}_13}513]

3

_]
/\é 2}

Sk, A
RRERENE

[E 2-11] Al 25 &
1E47(2010~2012)

ARl 454 oS

i

g

2 2010\ AFo TAmEIFE 27} 2
Al 3Ae] F3 Ags Foko] *

v =

2715

AA e gy ol %
20204744 &

[e)
[e) E"’

FAA g

2 Ver.3)

HE 2H(EN:

2E+31(2013~2020) 3EHHI(2021~2030)

sty

AMI D18V =

4

AMI AIAES A=

[}

lsd

“AMI 2!

o

ct =

|'l'-|

o

I

=
=
I 2|

A
|

o
x
0 0

B

N ERVEPVE-TENE
S=8 NHlA &

(2 2-12] &t& M

=

FAME 2EAHE(SN: 174 38)

no

TE

4
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—
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il

17
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20
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=
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2Hg 7ystar drt[2][41,05]
Be (29 24l B4 A AMIN AT PAE HEE How AniE

HE, 29 delHY T (DCU), A3, MDMS o8 F/d%Hm 2w

EvEd A AZE S AnE e F THEARAS ol &ahe] DO

Uel A 152 (EF/GEFY/Eastd Al7]) B 1A

A AR QU7 AR 83 Al AEs3 o= A MDMSY| A4 I

of ALgAe] 2ol BAl ZFEE ] thakal WA N AT

I —
o o ” .“
LE=" : = ;| Uagad
ey 1l iz ‘ﬁ (Ea-Type)
oEd 2HDE WEEoY yadod oEEod S M
(E-Type) (G-Type)  (HETYE)  (E-Type) (E-Type)

(D8 2-4] &8 M AMIAIAE REE

6. AMIAIABRS =2 Ol

@4 gdol FEHE AMIAZES Aul 2 DCUZ AR FA7 dof 7
Ao ARaAZel Wt FrHo ALYA HolHE Fgs) 7k Polling
Fxz AAH) B4aly] g DCUT S8k & AA@A 7 4
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37] LP(Load Profile)tl| ©] €

=9 AMIA 2=H"le] 20173

Al 480wk a1
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=
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A A

1!}
Sh
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=
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1.

Al

=]
e

EBERERE
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A% doly £7 27 A 3
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als PLCEAl Boh ez dolH
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=

Cal & o] &3 AMI AEAI&=" 7@ A+

1. AI2ES iR

AAAZ Anj2=7F AAHE HAZd wE FxeeeErt $87F gl A
o 7hg Wl o3 A HA 8 AE AAY 5 Jda vkt Pt
w AE 9 2 aEAE dYAE dEE Fo & 5 A HY FAg &
T B2 AARE o] & AR FAo] Jhedtd wekA 53] H7]e A¢ A9
AHEFE AES] 48 F ol Arlawe] JauddAlE 4 7HE7bA g
A8 & A Fnh w3 F5 dAHIA 2ol A e Al FA
dow $3d AFLRE a5HT, A QUE S A52 AFH =
olg gt FrE A7ks R yAEEste] AHY e-mailZ THE 258 A
T3k <yl WE A ~®(Internet Billing System)® 7% 7}ssich &
A2gle A dA443e 8 Al AFZHZHE dHolHE FH 5o
29 AIAME HAFsts AMR Al2"lo A, AYdA dA4H3S S5k
AApA e FAS PLCEY, PLCEAZA, AAAHZ F+AHTh[6]

[E 2-13] AlAE AN

2 = M WS
One-Chip OIOIAZEEScCH
LCD Controller

HESH SHEX Power on reset S/W
RS232C Port

Program Down Loading Port
One-Chip OIOIAZ2ZESEct
IRDA(E 2/ M) &/==41 Part
RS232C Driver/Receiver

HEEAH LHME 0C/DC B E

_‘]7_
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°F PLC E®IZF dEE%=+= 10Kbps olWel EA4S zZte=th S417%839 One-
Chip Microcontrolleri= T1AFS] MSP4302 AF-&3Sth MSP4302 16Bit RIS
C %9 MCU°|H, 33V Axdg dA FJow tpddt 79 Save Modes
A Qsct, AA 9] Flash Memory e RAM, 12Bit Internal ADCE W #slaL
Row A RTC Wgez AAzE 285 2AT 4 v} Channel®] H/W
UARTE Aldgdo=Zxn RS232 W29l x| dAdo] §olstrt. HHAH e}
FAlS st CDMAXREH-2 Qualcomm® CDMAW2S 283 44 PCS &
dolm =l 7ko] A= Ho 64KbpsZHA]l 7}s 3t} Serial Data Interf
ace Connector®} @ 3ho] 7bs&tar 011, 01943 s3u =5 3AwA ) 7l
WAl S 2143, Soft Power On/Off Ao} 7} 7453t}
AF A T4 SAFA 9 Block Diagram< [19 2-5]9F Zt}.[6]

=

CDMA Memory
Modemn

One—Chip
Microcontroller Bebussi
“ =DugLing

Port

UART

)

PLC Modem

4

[0 2-5] MsESH 28 SHEX Block Diagram
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MSP430x14x

N OUTACLK VCC OVSS ACC AVIS NSTAM M1 P2 PI M " "
L | ] L 1
3
o M outin [ itk foorarun| foro 1WA wrw 12| |vor wrons] [vorae
xT2M s [0 i i 14008, frev ’os 100
A20UT = STELI ) TR | R C"'T -
e (} { ) )
- N
™ v i
o I e
H ke = .
L 31 ]
.-+ L !
THE gy
T ::;*"" “l'”“ 57 [ vmee A3 _— R LBARTO
ol (ST m:: ] 3 Cotteg. et A AR UNATY
S Liem /188 SPMode | | 5P kdoc
10n18 W1 ]

[0 2-7] & 4 SHEX PLC 2
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[HE 2-14] COMA 2

E M

2= = NI = AFE
&3 DC Input, 3.8+£0.4V
SPIES] XUols&dY 200mV p—p
sS4 A DX 200mA@s |eep, 100mA@idle
= 300mA@traffic(-75dB RSSI)
TX Frequency Range 1751.250 ~ 1778.750 MHz
RX Frequency Range 1841.250 ~ 1868.750 MHz
Maximum RF Qutput Power | 0.23 Watt
- Center Freq.(Selected Channel),
N Frequency Stability + 150MHz
C;;é;‘ IF Frequency 130. 38MHz
B Waveform Quality >= 0.944
Spur ious Emission <= -42dBc/30KHz (@carrier +1.25MHz)
Sensibility <= -104 dBm (@FER = 0.5%)
. L <= -101 dBm (@FER = 1%,
Single Tone Desensitization carrier +1.250Hz. ~30d8m)
2) 92438 PLCEH
A714& AR T8 e A8 Rdogx duye] deE el oA
Hol e HEAH BEoz HAFY dHolHE 7T & de FA79
A mHs EAg st dLadlel dolEE $4% & Utk PLCEFL Z
us ZREEZS ARt ZUUA AT Y-S AREstRlon, dEFI
100Khz ~ 400Khz ©]™, CSMA/CA®2 9] MACS Al&3tth. PLC RE¥l9
542 thew 26
[E 2-15] PLC 2 E4
= = NI ALE
Code Modulation DCSK Modeulation
Physical Modulation Spread Spectrum
Carrier Frequency 100Khz ~ 400Khz
Media Access Control CSMA/CA
Error Correction 16Bit CRC, 8Bit CRC
Inter face Uart
Baud Rate 9600 bps
Compliance FCC Part15, CENELEC Band A/B
Protocol Zbus
Output 450mW (50 7V)

Collection @ chosun
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7}. ZBus ZE2EF

ZBus ZREZFS FHdlo AAVeR g Su oo ek A9y
M FAZEEZ|M, X10 &3 7]F°] CDMA PLC Chip¥} CEBUS 3.3 7]
9] Spread Spectrum PLC Chips 283} sl ) o] 7[&2 7|& 2E
AEA ZREFo] 7HA = oy dd& st T4l S Ak
Aol olm HXHo] Qe A7VMAE ol&ste] 7MW EE HAVIVIE
HES At 71719 54 AeHE &<, Ao = A st HEHA 2
Aoy TREZo|t}. ZBus ZEEZFS CSMA/CDCA 7I¥H 3 CSMA/CDCR
71He st vk CSMA/CDCA 7[H2 A8 o] FAldl dolg 7t F4l
2 Al Collision®] Detect®™ 4415
= 7I¥olH, CSMA/CDCR 7]
lision®] Detect® ™ &A1 4590l

45 =55 7ol 6]

wotar, dealo]l Emptyrl A% st
| dlojel7k dE=d Al Col

it

Balanced Secondary 1st Amp &
DC Differntial Amp |- Filter — Comparator
Power | _110kHz ~ 195kHz_ | i
Secondary 2rd Amp &
- Filter L — Comparator
Pre Filter |_206kHz ~ 285kHz | I ‘
100K~400KHz
Secondary 3 Amp &
L] Filter | Comparator
|__300kHz ~ 395kHz |
Coupling — Transmit Drive
AC Circuit Circuit
I
MAC & — Physical
UART MCU E Transceiver

[0& 2-8] M2k H PLC 2E Block Diagram

U, 2" Es] &4k §A1(Spread Spectrum)

_21_

Collection @ chosun



zel

X
el

e

F3h4

ol

p

—_

2~
Al

3|

7

(Spread Spectrum) %Alo]#

v iRy 24 6

821

N

g AhggozA of
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=
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=
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[E 2-17] SESE 24
=2 A T4 AN FTE(%R)
13 43,006 42,896 99.74
24 69,711 69,550 9.77
PUERA 35?1 41,259 41,168 99.78
43 44,561 44,465 99.78
53 92,608 92,366 99.74
H 291,145 290,445 99.76
13] 1,327 1,318 99.32
23] 1,329 1,323 955
0 3? 1,329 1,322 99.47
43 1,329 1,321 99.40
53] 1,329 1,319 99.25
qd 6,643 6,603 99.40
[E 2-18] BN A
FE ¥4 F%(EA) @7HL) Fa(Y)
PLCEH(+ 47D 2,000 20,000 | 40,000,000
PLCE < (Slave) 100 70,000 7.000.000
PLC 4] | PCSE 9 (Master) 10 160,000 1,600,000
H A R2(EA) 10 7.000/4 70,000
& A 48,670,000
RF2 (587D 2,000 50,000 | 100,000,000
RE 4 PCSE 9 (Master) 10 160,000 1,600,000
B A E(FA) 10 7.000/4 70,000
2 7 101,670,000
_ o4 -




M. Push}4 AMIA| 28 &

= 7] Polling®d4 ] AMIA 2~ &l 3}

A& AL o2 Pushy2

AA B AR WES At

o

oo
e

o 9

N
jul)
o
fu
X
offt
2

o
>
)
o

P
©

2

> &% o
utal

lo,
off
ot
il
tlo

2
oz
oft
=

)

rr

=
4

e

7| | miae —
(Pollingh4l) 2 - e
2 — GO/e SEDATA)

)

‘ Ay

(Push2H4)) ‘ | .. | Glo|E} & 2(DATA)

=1

(=R |

[O& 3-1] Polling & Push

[2% 3-2]= Al Push®2] AMIA 2=®e] 4 &

1)
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4
)
i1
>,
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i)
Lo,
uN'
L
2
i
)
o,
:Oé
il
off
N
do
:oé
k1
>,
rot
P
o
o
I
fr
‘1
v

(0
o
(i,
—
o
w0
o,
=2
1o
:oé
b
g
td
)
(o]
N
—_>‘ﬂ4
X
o
fru

A
Report 8h= Wbl 24 dakE AHstar vt

Serial Interface NAN Interface WAN Interface
Push2 = SMCP 40| H & S& X|(Bypass 2 &)
Smart DLMS | | SMCP PLC PLC i DLMS :, SMCP E ] SMCP
Meter Client |d /push Slave Master |: Client I : .f'pushj AfH
\ f———— |
a Task Install
e Task Install Task Install
SMNRM Without Meter List
Link UA
Connection AARQ

AARE

Data

i Get R t
Reading it e O
GetResponse

Link

. L DISC
Disconnection

UA

Report
Report Metering Data Metering Data

Report Metering Data

-

[08 3-2] Push 24l AMIAIAER 2218 T2EZ2 =ME

woATe 7] B4 24w JE AMIA 2SI Re] A5 i) @4l
Ae derstel 98% DCU @ ARwdlel sedol: 71& Ao At
TEE ANF BEe] Hudo] A YERE AT AFAAE] o3 0y
o

e Ao AFE3 DCUx 71 AMIA 28l 3ol A& W DCU
o] st=gojE WA flo] AR AREstal AZESJort Push¥ A& #<3s}
= 342l SMCP(Smart Metering Control Protocol) EZEZHS DCUSH A
W T4 Adgow st A&k w3, HIARH BES 7)E 2y
o] @& B FAVIER Fdsd 7]solA DCURFH HAFd A9473
Hedo] wel 2yl A~ 72 A 2] (Task Processing) 2 AHA] dlo]g] A
s WA Vs Fds 98 ¥ CPU% wRelE 23e MCUMicro
Controller Unit)E F7}ste] st=glolE WAAA st Lz ES o= PLC
FA AYS 98 DCU9F HAERZE sk el SMPP(Smart Metering PLC

Protocol) Z2EZS Z43to] /A #8359t

_26_
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1. BE2E €A Jdeiae € SH

o
o

Push® PLCEY 2 7]& Polling W23+ v24 Edlo] DLMS(Device
Language Message Specification) Client® T%%o] A28 HAg A ¢
DLMS SAl& Fdste] Ao AAAR 3 FIARNE 734, A&t
DCUe 1 A3E FH3E 7S T Push$? ¢ PLCEFES 33}
71 $18 SMCPE 7]¥te = &&= SMPPE whE3&|oF sl Push'2 ol
%3} Task#e], DLMS COSEM OBIS## 59 71F

(e}
(o

O
tlo

PLC 2 & DCU MH
BMg7z TASK Install
JoB1 AH &P «
GET
M SET
ACTION
JoB2 AHIEY
SR
] > >

[0 3-3] PushAl D&o| Zeim 5

[29 3-3]& Push'd4] ARl 2dxt 2 =
o2 ®ule DCUZHFE Task’l dol®l SMPPZ F41S& Fastw, AdH
Taskoll wet JOBl ~AEH=E AHgFA=Z A3, 44, A 59 AgES =
22 A, JOB2 ~AlEel wet DCUR HAARE
& +9AE ool wek AME F3te] Task Install &S ©]&ste] DCU

2 2o 249 Tasks W74 & 4 Atk

N

A2y X 2 Jls

_27_
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[1% 3-4]= Push®? AR W5 725 =A3 Fow, A7 ek
+ Serial #2415 3tal DCU9E PLCEAS sttt oA HiE vbe)
2ol AR Y= A MCUS PLC ModuleZ Y™ MCU+= DLMS
Client®} SMCP Processing PartE 23etil glo] DCURF-H dEH = A3
AAs Aog Task BEE 21, Agstnz dE€FAY AHE A-FF

A4 2, A8t DCUR dAE3sh= 7S gt

PUSH Modem (Ad Type)

MCuU
DLMS
Client SMCP
Processing
DLMS Packet Part
SMCP Packet
Smart Meter > DCU
UART 2
Serial
PLC
3
PLC Module
v
UART
PLC MAC/PHY *
al 3_4 P hUH\' ol LH:J X al O|:J =
33V
& o U4
] MBRO530
1 ReB , , ATK :
Pt Lo — o .-
i = et 2| oscazm RETER
Y4
32.768KHz
= c:y epF ] 4| gscaz.our
P IR . 5| oscm N CONSOLE TX
[ o PATQUSART 1 RA [ e
5, g BRI 4] e
BATVITMS | ic
- g, PCO/ADC_INYO PA14ITCK ¥E‘\
107 PE1ADC_IN11 PAISATDI )
e couton a2
H pcampcnis  SMRFIBR Loincone [2F
37 %gMDC_INXE- T
333, BCT PB4/INRST
a0 Fee PBS12C1_SMBAI [
517 Pee PBSA2C1_SCL [
57| PCiD PB72C1 SDA [ LED+
E w5 Fo
1% ERR 2| péia PBIDUSARTS_TX
50 PB11/USART3_RX
4 | e PB12/SPI2_NSS
PB1¥SPI2_CK Ol
. L BB14/SPI2_MISO e
SR st PB1S/SPIZ_MOSI
12 12
3V ¢ VDDA VEm
19 o
VDD VSS
VoD VsS
VDD vas

[0 3-5] Push&tal FE2E MCU CPU 3l25%
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Hd

“\}—"F

UARTL

[O8 3-6] Push2tal 2E2E PLC & 3IZ2E

(217 3-5]% olgld MCUS 34w
Atk w3 PLC Module2 DCUSF A#MEA YEJAE FA3 SMPP
o w golE Ag 7S FEE) |

o =

=<l CPU Holl ek s==s A8

19 3-6]2 PLC Module2] 344
E9 PLC ol B3 === AA st g

[1¥ 3-7]& SMPP Z ¢ #%2 A3 Aoz Ax o Task A
Hi= SMPP Fieldol] ¥3t¥o] A%}

I SOF I Header I SMPP Field I cRC I EOF
|1',msx cmnl TASK ID TASK DATA 1 V_TAG |
schedule Info i Meterinfo |
JOBLDefine | JOBZDefine | ioHl - OBIS info
Type | Schedule | Tyme | Schedule | E | Wete st |

CNTRL | Def OBIS #1

CNT B ||:re1'm15m|

DefOBIS | aDLMSLN | .
s |5e ice Type dasll)‘ﬂﬂslﬁttrlbute Set'-’alue|

[Og 3-7] SWPP =l =

_29_
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ol#2 7 DCURRE HAEH Task Installs EH& Falste] A Asta
Schedule Infooll Al Fol® AZF @ =7 o dld JOBS 3 stA Hrh
obgl [ 3-119 [ 3-2]& HT A&E HEED AE Aoz AH=
A F57ol wel E-Type(]&3)3 G-Type(Wdad)oz A =sle] Ao A}
S5, Bl A A GS Agelste] AA ST
[E 3-1] Push&tal HEZE =575 L AN
5 Ad E-type 2 &
Q2
($1d¢)
L2
(2d)
[E 3-2] Pushehal HEDE HIE AP
2 B2 Ad E-type Ad G-type
MCU 32Bit Processor (ARM9 Cortex), 8Mbyte Flash
ISO/IEC12139—-1 E=0FZ=(CR100N)
PLC Spec. ZOo 4 2MHz~23MHz, =& © 24Mbps
Serial Port RS485, 4Pin RS485, 6Pin
Power External Input : DC 12V, | External Input : DC 12V,
MAC 2W MAC 2.5W
Size(mm) 75(W)*62.5(D)*18(H) 100(W)*70(H)*50(D)
Weight 309 180g
. RS485 Cable : 30 £ 3,
Cable Size(Cm) PLC Cable : 30 + 3
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ohg (1Y 3-8] Push AREAe A4 BagY 208 AAE AR
2 LPHjolE 44 Task(Task ID © 10000013)7} 2 ai5o] el ID 863

o LP ARHoHE Aeder HA5sa s BoFa

i First Job Start iHil

iR Task ID - 18888013, Heter Cnt{In Task) : 1 HiHiRHHH
<TX Packet>

Bx00688: 7e aB 88 82 cd 23 53 bb 88 Y¥e

<RX Packet>

Bx0B8080: Fe a@ B8 23 82 cd 1f ef af 7Fe

cend DISC: 6

<TX Packet>

0x00008: Fe ad 1f 82 cd 23 93 Z2b ca 81 88 12 @5 81 80 86
0x080108: 81 80 07 04 00 00 00 01 08 64 B0 060 608 81 53 3b
xBB28: 7e

<RX Packet>

8x00688: Ye ad 1f 23 62 cd 73 19 8d 81 88 12 05 A1 88 A6
8x08016: 81 86 07 04 60 G0 06 01 O3 64 B0 B8 08 A1 53 3b
0x8028: Fe

send 5HRH: 5

<TX Packet>

Bx000808: 7e ab 49 82 cd 23 18 42 32 eH6 eb6 BB 68 3a 88 A2
BxA018: B2 84 a1 A9 686 A7 60 85 74 65 B8 01 61 8a @2 @7
8x0028: 80 8b A7 6@ 85 74 05 B8 B2 61 ac Ba 88 B8 31 W1
0x80308: 32 42 33 43 34 44 be 180 B4 Ge 01 00 00 08 66 S5F
@x8048: 1f B4 00 08 18 1d B4 @8 21 84 Fe

<RX Packet>

Bx00080: 7e aB 38 23 02 cd 380 cbhb ad e6 e7 B8 61 29 a1 89
BxA018: 86 BF 68 85 74 A5 08 A1 61 a? B3 02 81 688 a3 @5
BxA028: a1 03 82 61 68 be 180 B4 Be O8 B8 06 5F 1F B4 A6
8x080308: 60 18 1c 02 68 A0 B7 ci4 fe Ve

send AARQ: 8

<TX Packet>

0x00008: 7e ad 1a 82 cd 23 32 fc 58 eH ed B0 cBH 81 81 88
Bx8018: 87 01 88 63 @1 B8 ff 67 @88 e9 3a 7e

<RX Packet>

8x006808: 7e aB 16 23 82 cd 52 £6 ec e6 o7 BB c4 B1 81 A6
8x08018: 86 B8 B8 B2 e8 B8d 87 Ve

COSEH: vrd 7, w 12

Get Success

<TX Packet>

BxBB0B: 7e aBd 1a B2 cd 23 54 cc 5e e6 ed6 B0 cB 81 B1 @6
BxA018: 87 01 88 63 61 B8 ff 68 68 21 b9 Te

<RX Packet>

0x00008: 7e af 16 23 02 cd 74 c2 a8 e6 e7 B8 c4 81 81 86
0x00108: 86 08 08 02 e8 B8d 87 Je

COSEM: rd 7, wr 12

Get Success

LPF CHT: 744, 8 LP Start: 1, 2, 2
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{TX Packet>
fx00888: 7e ab 1a 82
BxA0108: 67 61 A0 63
{RX Packet>
Bx00808: Fe al 16 23
8x0018: B6 B A8 82
COSEM: rd 7, w 12
Get Success
{TX Packet>
0x0008: 7e af 1a 82
8x0018: 87 81 88 63
{RX Packet>
Bx00808: Fe af 16 23
fx00108: 66 B0 A0 A2
COSEM: vd 7, w 12
Get Success

cd
a1

a2
es

cd
a1

a2
eB

22 32
a8 ff

cd 52
8d 87

23 54
a8 ff

cd 74
8d 87

LP CHT: 744, 8 LP Start: 1, 2

{TX Packet>

Bx00080: Fe af 2d A2
BxA018: 87 A1 A0 63
Bx0020: 61 86 00 0O
{RX Packet>

Bx00808: Fe a@ 43 23
Bx0018: 60 66 A8 M
B=00208: 63 14 60 A8
B=A03A: Ac A7 dd A2
Bx0048: 6808 B0 a1 fb
getWithBlock

COSEH: rd 44
Bx00086: 61 B2 B2 A2
fx00106: 60 B0 A6 AA
Bx00208: 13 Ba Bb FF
Get Success

pkt

{TX Packet>

B=00080: Fe af A8 A2
{RX Packet>

Bx00808: Fe ad B8 23
zend DISC: 5

cd
a1
ga

a2
aa
£F
15
fe

a9
aa
aa

cd

a2

ki Success Hetering,

22 76h
a8 ff
a2 12

cd 926
2c M

a8 a9
a3 13

Bc @87
a8 a9
68 ae

22 53

cd 73

Heter

fc
a7

b
ie

cc
i

c2
e

d1
a2
a9

el
az
an
fa

dd
a2
a6

bh

85

L8 e6 ed AA
a8 e%? 3a Fe

ec eo ey 88

Le e6 ed B8
a8 21 b9 7Fe

al e6 e7 B8

b8 e6 ed B8O
81 82 82 as
g1 12 8@ g2

3f et e7 @8
82 82 89 Bc
86 60 88 a8
8b ff 86 @88

82 15 83 14
A2 @9 ac o7
8@ @0 @8 9o

88 Ye

: BO it

ch

ch

ch

ch

ch
a6
79

ch
a7
aa
aa

aa
dd

a1

a1

a1

i

a1
an
21

a2
dd
az
ah

an
az

81

81

81

81

81
aa
ie

81
a2
az
aa

£F
15

5}
15
a9
a8

a8
a3

[Og 3-8]
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C. DCU 24 2 A=

o
(@]
(e
>
x
kJ
W
>
0t
ne
om
J2
[{0
|

Push®2] DCU¥ A9 FEPAWEXRE =2do Task ¥ PacketE
SMCP 7|jte 2 HF o} Eelog HFpeiy Eoz2RY #3H AHA
2 AFs. w3k 319 2Y9S #A4ale] DCU Master®E 3

o] #Fst= Cell ¢toz %, A4l ¥ PassE #dlets & AAZR] PLC

* Smcplistener + DIimsClient

* SmcpFepWorker d * Modem
ki » TaskDefine
* SmcpSocket
« TaskScheduler
* SmcpCmd
+ TaskManager

SMCP

I N N

SOCKET —
[02 3-9] DCU LS A Process 74

[729] 3-9]i= Push®?] DCU #lolo] A4S EA8 & A0 A9 A
ol ZA 2 SMCP Z2EFHS A8dE "SMCP SOCKET” Z A2 A
HZEE dEH Task B8-S A 2 #gshs "TASK” ZZ A2, wpx]ut
oz ®yly} PLC SAIWS FA3t: RYHoaRE HEHE AlE dold
DLMS Packets 23t "DLMS” ZZ A2 o]ZA A 7/He] ZRZA AR o] F
of A glom, o]E thA] o] e 2E R FEEHo SAC s dE
< AgstA 4 k[Tl
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[1¥ 3-10]> AW <} DCUZel A5%+E= SMCP Packete] 71 Z <l
TEE AN o HARY Jobd 7|EFAS AolstE BT Task
A H = SMCP Fieldoll 350 d5H)

\som)\ Header(29) ] SMCP Field CRCQQ) ‘EOF(I)‘

SMCP Field

SMCP Ver(1) | TASK CMD(1) | TASK ID(4) | TASK Data(n) V_TAG(2)

[O& 3-10] SMCP = X (EX:StESMCP Z2EZ2 #HA)

[# 3-3]2 Task Command®] Al W&o 2 AMBox DCUR st
A Ho= TASK Define, Schedule Info, Meter List, OBIS List, Dump Info
o AR} 9Jow o]o g SHOE DCUMA AHZ AFste AR
TASK Status, TASK Define, TASK Info, Report/Dump Report, Notify,
Trap Codes 9 ARE ¥ g3} [7]

[Z 3-3] Task Command (ZX:3t&SMCP Z2EZ2 H2AAM)

value TASK Data
description

(HEX) M4 — by AH — DU
01 TASK Install TASK Define TASK ACK
02 TASK Review - TASK Define
03 TASK Status Read = TASK Status
04 TASK Pause # TASK ACK
05 TASK Resume # TASK ACK
06 TASK Delete = TASK ACK
07 TASK List & TASK List
08 Schedule Modify Schedule Info TASK ACK
09 Meter List Modify Meter List TASK ACK
DA OBIS List Modify OBIS List TASK ACK
11 TASK Data Dump Dump Info Report{Dump)
71 AjA-" miZojE 47" Sys config TASK ACK
72 A= menH 44 32 98 - Sys config
20 Report : —Ir7|7m| HE BT X Report
= Notify : H|F=7| ZE (Event&E), - Notify

|7|M°at ZnET
FF Trap X Trap Code
¥ = oolE g X IRy 77
— 34 —
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DCU+= Ef17 th2A st=dole] WA glo] 7|& A%ES U2 ARE3)
R, U AXEg ot SMCP ZR2EZ
o} [3 3-4]& DCUY &t=do] +x& A
PLC 2%, UEY A Processors ¥ &3}l
JEFH o]~ 75E AlFsh= Main EE9

D
Al 7leE Fdshs AYRER A Ao

e
—
E c

i

DCUTAE

PLC Unit

: e—
PLC Master 2& HusHg o

ol =
2 &
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DCU® F8 72 4% AxAn8 et TCP/UDP &4l& A¥stal SMCP
71Hke] HolE AelE sy, = PLC UIES A 7|wke] SMPP Hlo]
B AgE FddH AR5 Y d$55H= Task B8-S FAlete] A3 R
dAsta, RHlorRE FANE AHGEA HAPvolHE FAs] AFsta,
zAZ etk Az A delHE dAFets Holy T4 7les AT
obef [ 3-5]= & Aol AEE DCUS Al ZALEFS AA]FT

O

[E 3-5] Pushtal 2E2E HMZA At

= = Push&t 4! DCU
0S Embedded Linux 2.6.4
Main Processor 32Bit Processor, Cortex A8 600MHz
Memory RAM 128Mbyte, Flash 128Mbyte
ISO/IEC12139-1 E=0 F"(CFHOON)
PLC Spec. =% 2MHz~23MHz, =& : 24Mbps

Ethernet 10/100Mbps(2P)/Serial(2P)/BNC-J(1P)

Interface PLC / B-CDMA
Power Input : AC 85V~260V/Output : OC +3.3V, 5V, +12V, —12V
Size(mm) 340(W)*460(D)*260(H)
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b= gl o <)

9

R

1

=907} A2 A =E 31, DCU

9

Push& H|

1.

N o= o ~ v o) Em _—

L nooRo mr wo Lo ™R IO oy }.
=N N o = M W Q N W

) 0 G T R Joo W oo WO

< oz o = o ~ © ~ K 0 o o s
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T T oA e T oo ) © T E oA
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o = X T, W 2 o Mo o& X I JJo
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ato] ol 2

(Mac Ping)

g, olgd A& [29 4-119F o] 74

S

Dﬂlg

Effo] EellA Al

Wk AR A

62dB= A7 ghrt.
EN:4

|, 715,

=

25 YACE PingS A5

2

j ol

],

AT EY oA AlEEYe] MAC o

5, dolg =7]

S

i
7

g Z7H7 7
2a9
=
=

128Bytes, A% 7+42 Imsec® 1,0008] A%

b
=°]

1

sz &8s+ PLCE

o <19
Ed o]

i

grdo® Mac Pings

=
=4 &

—

0

+
ol

o
o
oy

e

Mac Ping 5423 Ping &=29] 0

A&

* L ES(EHS/W): 10}
o

<lE 24 10
“Alg 28 10

* 47| 1o

M S/W Tool

=

5

70
0

JIo
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—PLC Device Search ——

AC:5E:8C:FF:FF:41 Add

Az2E MAC
- mmmom g
Destmabon Address

| AC:5E:8C:96:3C:B3 *

MAC Ping Type
& Normal MAC Ping

" Trace Route MAC Ping

Reply from AC:5E:: SC a6: 3C B3 bytes=128 seq_no=974 time=15ms

2 28 seq_no=875 tim
28 seq_no=876 tims
28 seq_no=977 tim
28 seq_no=878 tim
28 seq_no=979 timi
28 seq_no=980 tim
28 seq_no=981 tim:
28 seq_no=982 tim
28 seq_no=983 tim
28 seq_no=984 tim:
28 seq_no=985 tim:
28 seq_no=9286 tim
28 seq_no=987 tim
28 seq_no=988 t\m

B3 by‘te =128 sEann=9§1 tim
28 seq_no=992 tim:
Reply from AC:5E:8C:96: 3C B3 byte 28 seq_no=093 tim:

Reply from AC:5E:8C;96:3C:B3 byte:
Reply from AC:5E:8C:96:3C:B3 byte:
Reply from AC:5E:8C:96:3C:B3 byte:

28 seq_no=994 tim
28 seqg_no=995 timi
28 seq_no=996 tims
EB seq_no=997 tim:

8 seq_no=998 tim

= Tabe T (g -k bﬂas. 12& seq_no=999 time= 15m5

| "o 1000, Rx: 1000, Lost: 0, Max. 78ms, Min. 15ms, Avg. 15ms

[ 128

| 1000

Number of Bytes:

Number of Ping

Numbers

Ping Interval Times

1

Response Time Out———

(1~ )sec

¥ Scroll Enable

(1 ~ 255)Bytes

(0 ~ 36000)msec

Read ‘ Save ‘ Clear ‘ il
Mac Ping A3} : Lost 074( 212 0%)
[0& 4-2] PLCS A &S Mac Ping & Z 1t 3t
2. A, WS 45 A8 78 U =3
Alge] PLCEAl Awel ool glas ol F HIAH T % NMSH
vl A fei A" FACFE R, DCUZA dA] AMIA =4
[c19 4-3]3 o] FAsto] AFd
= of| 2230 & : 14 ol &2 0]E
*DCU : 1L}
* Ad E-Type 2% : 6CH
* Ad G-Type 2% : 3CH
*E-Type T H 27 : o5LH
* G-Type H{ 2| : 5CH
* pCURt 25| ALO|Of| Attn.30dB ZF4Y
Ham EHllu2 w3 il
|Ad-£||Ad-E||Ad-E| |Ad-E| |M-E| |M-G || Ad-G ||Ad-G| | E |
E-Type E-Type E-Type E-Type E-Type G-Type || G-Type || G-Type E-Type
(1sch) | | (10cH) | | (15CH) (30CH) (scH) 3th) ([ (achy || @b (20tH)
[0 4-3] 2&, NS &5 A& 74
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T drlds A 24

d], DCU 14, o &%

h=

=

78 nEst] AFFA F 1000, =5 9
1dE o]l &3t Ad8E& AMIAN=HE 4

ataL, A9t Push®2] o] #32d DCU9 71& Polling'$2419] A3 24, DCU
s A3 FEdEE 2 wg wA X by AP 53], A
Asn 7o el AREE Adeld wy, Agug dudez ¢sd
AYA Bl AYels] wEel AAmYe] PLCEAC] Aate] 4d A
del 0 RE AL 5 A AL @S] A dokd AH DAL
=371 93l DCUS HAHET Alelo] PLC Al&7hl7]E Xt 30dB<]
s Aol WA FRrel PLONS RAEARE Fol Anel oA T
ES 5 340 =
Ui 29 e =4 A 84S A
o S ® = = o = [e)
of Ze AYA2Y TA F, AAmAe] NMS 45 FHe AP AAn
2~ o 5 =) = =] -
g By Zeade Feetel FYEUY SRR, A9 Tz
o =] - 1 =
B9 5% GRS wmste] 4] o Rg wushelnh
LIgVICE Inrormauon
Network Info. | Management Info. | MAC Piﬂgl
T
¥ Device Type : Master . T i
§ | MCAdfes: AGSERCIIHERS
sy 0| BRuerwbe i
- ACSESCONI014 u | Dl tanunl Confgration Enable Tnit-Corisol configuration
S ACSEBCI50501 ] g;::ﬁm:”;m Int-Congol passtiord
CSERCOm® | e e daotio b I
. : 1AZB3C4D
. [ RTS/CTS Enzble Def-Registration TryPeried|  30%c |
Station identity(SID; AC:5E:8C:01:4E:88
[ = Pefett L ot M:m?n(;;tzr\)w (MGW) type E-Type Meter
u || sosEscoEs
L, pau to Deu N [Cipmodelcode [ (o) |
T Unknown Parent [] _ ;g
"EEEEEEE 5 ’ Ver.95.4.24(be, %) |8
Sc=oo oo ‘UanK 0%
- Down Link % Number of connected tu 0
reE EEE T
T T 2015009140535 8
m | B | || e
Auto Gain Contral 0 1] ‘ = | !
PLC Spead(Mbps) 0.0 0.0 L
Bt Per Symbol 0 0 o
SN
[0 4-4] D& Pollingtsl HEALE WS s =8 3tH
471 [1" 4-4]= 71 Polling®2] AAEH NMSAHs 54 3wola,
[29 4-5]= Al3f Polling™ 2] AXEH NMSAHS 54 stHo=m A5 &
— 41 —
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spY 5 9 g9 T2E g @ 5 A
pesescoes @] 25 — T e oo, vansgement s | |
q%wz.m&.m;&.nu : DT et Parameter Names | Parameter Value _ *
| R o) MAC Addres: AC:SE:SCO14ESS PLC Link check period
P oo | @meme
u | O] anal Configuration Encbe
4 w | ClokResichn e
L] p | DZmiskRemecmne
. [ ol vt
. " | ERTsCTsEnbe
' ; s
. L] Feet: Lk reson :
] o | @ acsEscoseas
#7%, bou tobay 1 29
(@1 Unknown Parent M 2k
12 Non-Regitered ' Ver,95.4.24(be, 98
R L ik Ver.95:4.24(be, 98) |8
cSEZHE o 0
oot almel px ‘DDW!LInk 0%
[ MemNames | Up | Down | - = ; -
Auto Gain Control 0 0
oLCspeed(ibps) 0.0 00
Bit Per Symbol 0 0 GEL.
SNMP
[0 4-5] &7 Push2al HEL2E NS &5 =& 3tH
Adde =4 # HolH A5 AAAH v 4 =3 @Y FARSFE
o Edoly RS F8351%al, Push ¥ Polling®2] 2] 7t Al~®ld 553
7] FQtel & 100t A A LPAddelE HIAAEE ofF B AAA I
wE dd Aoy ASS dud P 2240 SHste] AR s
At
[18] 4-6]2 olEdolH 2 & o]&3sle] 7|& Polling®24 AMIA] 2~
glo] 21571 Well 100the] =5 FA LPAA HeolHE 2F A5 sde
2 3 WA A7 dHolHE glo] & Aztyt Wl WA A7) dHolHE ¢l
< AEE QL & g dar, o] F AR AkbE Alvtste] 1004 A7) dlol E
g mT ASad se¥ AANNE A 34 @ & A 2L o
= [2% 4-712 A5 Push®d 2 AMIA =gl Al1F7] A deld A5 343
R aeARbs g9 & ¢ v a2 54 Z2dE de] vaus) B
Push®4{ o] AMIA|&8]o] 7]& wWhao] wls) of 23 Ak HAPAZro] W
A e @ 4 Ak
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=HE HAH1F7] AR

@Az e

CSETST (N P L 2H A 3.

2019-05-09 01 :45:00 (£ 5571 o
§— P 5-EE—9-HAS—B—t e ——PBtH-05-09 0| :45:00 (=) 10406 0
4 2015-05-05 01:45:21 (£ 20150509 0:45:00 (£) 24001 )
& SOIG-D5-0S 01:45:22 (£)  2015-05-09 0l :45:00 (£} 31304 o
6 | Z015-05-08 01 :45:26 (£) 2015-05-09 01 :45:00 (=} 36480 o
7 2015-05-09 01:45:31 (&) 2015-05-09 O 45:00 (=) 43559 5]
8 2015-05-09 01:45:33 (=) 2015-05-09 01 :45:00 (=} 18498 o
g Z015-05-09 01:45:43 (£) 2015-05-09 01 -45:00 (&) 39004 [u]
10 2015-05-09 01 -45:50 (£) 2015-05-09 1 -45:00 (=) 51989 o
11 2015-05-09 01:45:66 (£) 2015-05-09 O -45:00 (£ ) 1331 a
12 2015-05-02 01:45:68 (£)  2015-05-09 0] :45:00 (&) o87 o
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