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F 32010 F-2015 FHE R AL &l DX A HERL (HHE, B 2.%)

E AT H 2010 4 2011 4 2012 4 2013 £ 2014 4 2015 £
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A4 2010 F-2015 FHRER AR B W EHHERL (FEN, B XT. %)
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F 5 2010 2015 FREZ KRR B D REFIL (B 6. %)

BARR AR AL AR AR | EAERTX ZHEFR

S e
N % % % % "

WEE| Sk | HPE | Sk | HOE| Sk | HoE | Sk | HOE | A

2010 (18234521|2729264| 14.9 | 308275 | 1.7 (10506184 57.6 | 2974710 | 16.3 |1716088| 9.4

2011 (23202457|2311586] 10.0 | 369092 | 1.5 (14451755 62.3 | 3923337 | 16.9 |2146687| 9.3

2012 (26536403(3453647) 13.0 | 562304 | 2.1 (16628085 62.7 | 4132362 | 15.6 |1760005| 6.6

2013 (23117488|2681254| 11.6 | 147266 | 0.6 (15144595 65.5 3375679 | 14.6 |1768694| 1.7

2014 (29336055(3597394| 12.3 | 293119 | 1.0 (18843929 64.2 3613108 | 12.3 |2988505| 10.2
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HAE R K | AR K EA TR AT A N
, , HApt i fb &
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HOF | bt | Hod | Gtk | Hod | btk | HoF | Sk | Bod | bk
2010 (31031.23/2023.79| 6.5 | 898.61 2.9 |13472.05| 43.4 |12081.67 | 38.9 |2555.10| 8.2
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2012 9. 02 31. 717 16.92 45.71 18. 60
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2014 9.40 21. 14 13.40 45.94 5.17
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A, RAREE FE 02 R KA E F I Rk 2R R IR AR R
THEEWRE. WE, BT EE N8R E D HO R B
G PIEREANE K R, EREERAFTE RENEN. &
BARBEERH*EA, R B SAEERFNT B NER TR
ALK

(E @ H B (Electric Power Research Institute, f##% EPRI)
T 2001 FF4a%F F “Intelligrid” FARBFR, FRKE N R G E(L
TR G B UOE . BESORAME R R IR R S,
BERERDRGEREF - NEEHARH L.

¥£[E 46 JEE (Department of Energy, ¢ DoE) £ 2003 4%
Y “Grid 20307 RIRA R MEE, B REAKE WAL, W
BT AT R Fk i TAER 2 B B AR, 2004 45, DoE 77 & 2 i, 7]
& e (GridWise) IR E R (MGI) HEH, HFREERKERK
A BFHR. ISR/ BAIELLBEEAN. Tt Th
WARGHNRA, AT R MIARMYES, FELETENAK
#£iR,

2005 4 p L E RN BB I ERKF & (Smart Grids European
Technology Platform, ffj#% SGETP) £# T (WUl kkw My EE
HREsy, EHeamMEE, 2007441 A, BREZERAE LM
BEAGRRRIESE, FEE 2020 SRR EARHZHRD 206, 7
BAGRBEAR L WA ZE 20%, SIRHATE 20%. BRARBEZ TH
BAER IR (FP7 2007-2013), %34 AR 4 o 007 ak o, AEZR T 9 —
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o HHF R TAE KR, FEYEY T OPEN meter (Open Public Extended
Network metering) FR/ERRMAE L, 2009 F, WE M T &EE
BEA L] (SET-Plan) B&E, KRB IENE AT, KFET
W2 —, HREEE AR A E B WA N — NI T 6 BOK L
B, RA G EMEA . BEBARMEESATACEEA, RIEAFA
W PR R
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4 generation . * energy service
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1 + small energy producers
l ; » etc.
rocar _,| Smart !
03 E-meter / i
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gateway BN L Network .
1
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[ 1
-~ i L'F: Interface
T i [ies 20 : E-meter: Electricity meter
Gas | Water | | Heat ;
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P ol - -.--.--.-.-.--.-.-.--—-‘---

B 10 BiN OPENmeter 5 AMI % 4% W & 4442
BR Y — B BN TR R BB B @ bk Ak 5k (OPEN meters)

Fowl &R BCRE R E, BRASARE . AR AR RHFTRA
HEAR Y FENE, B RESRKEME R REESOR. AL EH
5 5% % PRIME (PoweRLine Intelligent Metering Evolution, H 7
BERITERRE) Mo 63-PLC (JEE W /A8 % =8 &R RS
SRR ) ZAE TR W 7 AR

11
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FET YL A0 % & F (PRIME ). 7 B 5 830 A| . 7 T P BX 9 ( G3-PLC ).
B AR (Meters and More) % [E KT REAMARL A, Bl vl &
ZAEIWHHH R0y R LR,

2009 &, FEEXEMAFE B “RERNE BB ZX, %
s RE. AFE. 2BE. BBRME WRNSHTIHAA T (&
HEERBEARMEY fo (BB ERERAHEAALY F—RIIFE,
T 2009 IR E T BITRMH —RE B L.

BMHED RGN P AEERETRERKZNHA, EE
% | Je i E2E 4 AMI (Advanced Metering Infrastructure) X%
R, EREREHHBCERZ —, ERBEAAARKFRE. HH
WRFEHURE AT LML H BRI RABEERLRGR, ZAES
APEReER#ITRE. LB LH EENRSE, AAE A REA
WEE. WNERRE. RETEEERE. Aeoie®E, 58
KAT AR EIREE . AR RENERERESSEE, EATE
R PR g8 (DU fa AR A2 ) B v P8 R 28 C DU AR E A ).
TRRER (UTHARER) Ml R ek FgE.

FERHZAT, BERHEEEE 1KV UTRERN “LHEE,
MR EE IV L ERERA “GRE”, BERAFH 220VAC. TH
s Py 380VAC B SE R, 3B TR e %

BR2REAEANERE, GFT. 5. ERLHF HEk
K, 2ELGH 1T, ELHERANAHAGEERED RN E &
Bk, WK ST, DL 2012 £ A6, ARE R B
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B 106, B 2011 £ %K 31. 6%, B HHF RN IDC Fif, 2015
FAREHBHELHELD 1L 631LE, FAETHAKEHL 15 40
T RN R, 2R REETHERFEE 2016 £
At 120 2270, ZF 2020 £ R EERBEE R EHIA 5%, THH
ZHLAY Pike Research JFHifl, AMEakd Rk TR EW T 2020 4
K E9.6312%.
1.2.2 ESNEARIR
1.2.2.1 dbXHK
1.2.2.1.1 £E
XERER ERAWEGIKR, HRERAHEATH (2009 FH
FERE 3T AALTRE ). BEZREHEERE, & 50k HAEX
RAAIAZRE, )0 20%; P AR B K e fn RUBE B 0 B 20 o 10%.,
XEA2K M T FREF X, TERRRETIT
2008-2010 FH KR AZT KT, ALEL2KTHE 45% BF
2011 FHEAMFTRARZENEEE =, NA2KTE 8% x
W H 2005 £ % 2010 £, £ H A KK R EIL 80%, 2010 £ & 1
210 77 %70, #2009 £EpkK 49. 2%, R, XEL L ENAELE
2011 A B EiEfE, ZRUEAZFHMO LY, Fin L XEH
B AR EARAS TR Z 2, REDH I FEWFRE,
Wk g, Hih, XEE R THHL2FERKEZIM
XEA 3300 £ K ® Jj/AH, Duke Bnergy AL E R A E A
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&, 8 710 77 fl P ; Exelon #4 660 7 A ', {5 % —; AEP( American
Electric Power )% =, 4 520 A F; imM K- w A(California’s
Pacific Gas & Electric (PG&E)) FnfgmM Edison 4 & W%
T, HEKY 500 FHF.

VL E B 430 T B o B A SR B (NIST) A £, XEK
IR T E e M EREREE W& Z2EETRATE.
2014 421 A 19 B, NIST A7 T —REm e Bl <& g bl” @rmgf
MER——HAF T 75 Mg s 374, B 25 Mg An
PR SR AT H . 1X 25 BB T bR sk 5 XA W
B HAT X 1) R AE W EOR ZigBee B4 B AL JR AL IE( Smart Energy
Profile).

T b S E R B AMI B A, w AR AR I LAN W 2034 238 % 4 2
REH, REBATL VAN HEFHELMEE G EEF 0. LAN P4
W15 /7 A LA RF mesh. RF @t f. PLC ZHEBRA N E, WAN P 2%i@

M LR s W 4. L4 4 F: HAN LL Zigbee SEP #u Homeplug A F.

Two Way Communications

- -
- -:
b PLC Towers Telephony DA
Foint To Point Repeaters Broadband Billing
’&M!tﬂ Wlesh Meighborhood RF Qutage Mgt
‘_f” Hylarid Substations Fiber DA
Fodg

11 £ AMI £ S 2
L Duke Energy A, H Ry AMI R A4 M| iR & 7 RF fu PLC

HA. 2009 48 Duke Energy 7& Ohio Hi[X 224 7 6000 R & 6w 4k %

o4 FREGRAFZK 4000 4~ communication node (F&E ), 2014

14



FEETIORE B GE L4 FE A K. KEH(communications
node, Z % e X R BMLEM, FH-NMEH 4SNP ), REERA
Echelon #y kit PLC 5 communications node i1z, Ak. KK
3t RF 5 communications node 14z, communications node if it #%
%5 MDC #fE. Hoh, BHEFERERREEHE, XA T Cisco
W R PE IR E BT %, 14T 6@ HomePlug LAY gateway.
FER B BRRE. THREFUK—NPL, F P ETT A
gateway £ web 42 0 B DUAR 7 1% M 45 43X b3 &

B 12 %[5 Duke Bnergy & ft B fb &

1.2.2.1.2 jm&EX
e R R EE WG I, REEE S E XK AR ) 5 2 4.
BT ER AL A, A — A A A A8 B L K A
fn K H AT A a2 B G — e e W e KILA R W 9 B RE S
AR R A 500KV Ao 138KV ey Bk 25 4 4% 4~ 71 BT A4 b T Fo g /R A
KHE SR PR, PRMMERA T 115kV o 735kV B
SEFHEIIE. HRIEE . ZAE. AT A2 = 5 X W 3%

15



HAh, e kG EEAKMEZAT. B AR K 6
ZHEE 10MME AR B &E, MiXek 7 1890 7 kW B L.

Hydro—Québec 7 n& K& KHy W /8, #HAH 400 7 FF; BC
Hydro DA 180 75 fl P L& % —; & = fndh N2 = KWE4 i KB A
W, 77/ 8 Hydro One #7 Toronto Hydro Electric, 43|44 130 %
170 FRP.

FIRE A TE RY SOheyw ik K C A A Fa,
Hydro-Québec AR T KT AE 815 BN DR d R it , RIER
FEE VT RS 2011 4F Hydro—Québec FF & T An€ K Ky AMI T 7%,
FARBGRENRZ (AMD) ¥ 400 7R X FmfB 9k me b g
F, #ab 2014 45 4 FI BTk 8O0UHYRIT RS, Ak AR R LA P
Ul £ Hydro-Quévec i+ % % R H SRS, RARMEHEL LA
RO RN, BEZSEURFTAEENE TENMER. M R 5%
FE AR, 8 3R b P AL B AR K R

X TE R AR EEENIE R, Hydro-Québec # 2 I 2% W 4
M, WwTHE:

16



o B #
=
- -
A = Y v ”
gy ;‘.‘ - [‘-
Pooon e o
— =
~~ 1@
a - Y
J 8 = %y kg i)
ERea*x =
X .
=g
=
Hecad ond I OWAN NATE | _— |
System . mazie HSPA or satelhite Ri mesh network Zigbee

ERERTESIVNEY £

HAN o % &R Zigbee 77 A#ATA W ¥ 4L 12 2
R k. B Rk T ACHE A B B E ALK B oK SRR B, K
K5~ 10 FHK|SEILF oy B 2.

NANEFRE R RER G RF 8. TR, BlS UL RE e
RZ A ERENAW T R, RALEFIKF (mesh) #ATAN, H
THEALEREGETBZENBELR. BB e B LA TEE
PR P DURCH S AT( 120KV 200 B ) LT, S o 88 % 2y 15-30m,
BREEMY T-10m, BHESEFERAERLN okn, FAE H
B EEA T-10km, FANE A B 15km DL E. B A B4 MIMO X
%, WIEFEZAEH: 2R, VAN BEERARER, B Vinax g
WAN,

WAN &7 8 (Wide Area Network ), 7R & 23 \ B3 R
5B E AW L, R Vinax FATH W, EEH T LIE R IIEN
7 B8 B

17



1.2.2.2 BN X

2008-2010 A BRI A 2R F kK F AT, 4 & 2KTH
By 31%; fEZE 2011 A, BEAEZ, SHER M%. AERY 27
ElFAmAE, WMNE 2R A 247, 700 7 A waesk; 12011 4
WEERW AL RTR, STk k&g, #it 1, 200 755 1
700 A A%E., MNEEHDHEELSEREAAEBHEE AMIL,
WM 4 d T Sk E L W PR RO E SR H A B e AR T R N R AL
BB, E AN — R T IRKEE, 2RNT ke R L R
& ¥ B R R ] T 2011 F£ELAF 18%. 3F Berg Insight
T, K 2011 £ F48 2] 2017 42 40k, B R w bR L KB ER UFTF
F20.5% 8K, HE 155106, HEBAKE RN 56%; Fits 2020
, 2PN S0 R B R A A AF R k. BTRE. XEF
ZANEFR 2020 FZ st T Tk, B R T R E B S HE.
1.2.2.2.1 BAF|

RAM T e b, A PR e ERFHREH, kY
AT E R P fo 36Uty EER A P 2 FEETHNEEH. U
2011 5 44, FEBMEALE 3700 77, B HAEA L 300TVh,
i % K& S0000MW. 2011 4Rl 22 3% K E 2 8 F 830696km,
JE 4 B3k 379705km,

BAKIA 20 £ KE AR A, Bl A5 F Bnel & w370 F ok 85%,
Acea Roma %1 4 5%, A2A Milano-BS % 3%, Ffth#y/NAEL o A& &
7%

18



EAMNRMMNE 2R etk m s NER, 2EFERERT
RBCEH 3500 77 B 3600 7 R (FERAKL 2800 7 R, Bk A& 700
77 ). Enel BLHL/AE A 2001 FF 2006 45 B %% 3100 5 A4 e
fe i, 1B EEMA PLC HOR, REIALLH A B LA RF E R 4.

AR AR B 99 X 2 T BT A w k.

BEAFIIN 1999 FH47EH AMM X E Z 4 (Telegestore THE ),
ZITAEHR 21 LR, Ha 95U F & 7= fa 3648 6 b Ak R Fn B
g, SWUATRARMEIT KB LA, T 2006 5 5k,
WA &, FHTEL SAAWOT. AM R FE T nEF g ghiEH
POAE 3 7 A 10 A MV/LV R sh, @i e a5 fn 9 7= 8 22 %
&7 R PR e kAR T RS E.

Telegestore TAZ R M AMI EM 4 TH, Fit5REHRZ A
3 JH| Echelon /& #y Lonworks (BPSK, X452 2400/3200bps ) # K
PR, BH &L MDC R FZ R GPRS & 6SM s f5. &G+ A HHU
EAY R AT .

B REE B R RN R BN AT RS
PRIL. WRARFIS, FTlBT R b T UM P o B E e )
PR, RUTFHATEHREFNEREMRER, ks, Nkt H
B R 4 4K 4

Ao, MDCED R HERYE, FHEZRTHHEEHREE AR
BHHAENFET R EIKE.
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Data Telegestore Web

base servers servers Control Room
Corporate applications
(SAP, Billing, CRM, EI, N o st e 7

Legacy Systems)

HTTP
7 communication
Y:‘"‘
HTTP/SOAR— Corporate [P
communicztion network
Central System
GSM/GPRS
network
Concentrator Hand Held
Unit devices
Meter
<
e —7
MV 57 S S > ‘
PLC -
Communication  § e
Remote System

Bl 14 BAA AMI R R R
mT R ROE e RN A DR M, HE—XAMI

AL 1) AR 3% 2 THD ( In—Home-Display) B3hak 2) &
fE LA Echelon 40 iR = AXFT A 3) Mt PLC 763k Bk SL LM b Y
TR AENRBBEALEFELEH, EXBHEATRITR
DPMFEL R —NETE, BEMAR S % E A, Enel EEIHL
SEHE S X AMT ZRAG B . B R AMT RAEE AR LA RET
OFDM #y#% 3 4n RPIMB 2 G3, W@k L THD = Ja @1z 4 ¥ % & R A
R FoRRWERKE LAt FLHITEAK. KERAEDAN
Bk, Adk. KEBEN HAN 4.
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1.2.2.2.2 WILF

EILFA 2800 e A P, &P ETFHAEE 2900kWVh. FIE
FHE /N A 325 %, & Endesa. Iberdrola #1 Union Fenosa
ZHEEET W 80%t F. VIR B E K B A B B A E] 2 2014
FE I8 ZMERFRD KRG, MANHRERTEEHRAFRR
At 7%, Endesa A1 Tberdrola & 55 JF4p 71X ) T42. Endesa i+%| 7 2015
R ESPTEFER 1290 7 P WA, Iberdrola 1HXI7E 2018 471 B
BPTEFEN 1000 7 Pk (8 AAZwE),

HF Endesa BT & AF| Enel A8 2% A, B Endesa X
mIRIEARR A EAA Telegestore R A . 1 6] #52 Enel F1 Endesa
BT meters&more BYHBUREXH, K BPSK By # HBUARAFE . ATF
o, ZEARERIETHRATREF A, FERAT STHWHATZ.

Iberdrola % JF By AMI 224540 T~ .

Interfaces
L P4 T5 Meter(C) P1 DLR&M
OAD RF Individual energy Optical Device for local
Other auxiliary devices metering device reading & maintenance
P2 | P3,P5,P6
PLC | Serial,GPRS, Ethernet
\;1
C3 |
Concentrator. . CA . S A
Transformer Center Area. | Central Adquisition
System

B 15 Iberdrola % /JH & AMI ZE 44

AL AL A A R O R R AR R An g 4P AT OB T A
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S B GPRS/ LA 0 2| MDC R4 (Ttron 426 ), MHBE D F
54 PRIME 477 ; RF # 0 o] FI{E AR M B im A2 P01 R G A2, ¥ R F] Wifi
B Zigbee TR, HEKWMMIEE MIZ AT, S+ HEL MC ZHZ
Bl ¥’ R Al MV PLC. GPRS. ADSL. J4<i@fz /7 X, #fE HARAZE
T SOAP Hy Webserivces A

KU AW TAE: NARE; 6 xR, 3B2HE; fEAR
o E AR A RE R, CTRFITE W,

P BEZREZRM AR, FH—68FEEHE 170 A PLCEK,
o R A vk B IR A R Y, D8 kR R sk SEEL T
2 H .

A, ZRMM L ABERR S, Rit5 S4B AEEF T E
WiE; S #E 5 MDC 2 6 £/ B #F TLS 1.2, H kit TLS-ECDH-
ECDSA-WITH-AES—128-CBC—-SHA 1 TLS—-RSA-WITH-ABS—128-CBC—SHA.
1.2.2.2.3 {72

FT=HT60 ARAGAF, P4 FHARE 3200kWh. # =0
FNEH 6 K, MR AT RE Alliander fo Enexis, Alliander
A 280 FE P F 260 F RIAM P Bnexis #A 250 WA
FP R 170 5 RRAF P

fr ZE KRB TP E & 2015 Fa7 2R E, 2015 55| 2020 4
BT A B L B R Fn AR B R B R (FF 1500 7). 2008 447 2400
A LEAT T NTA8130 Ao, MISh T F m A2 4013 0y W b R fm Ak i 38

22



OSM

P1
P32 | TR
—al | Electric P2 &

cS : PLC ectricity |« > as
" P3 A meter meter
' GPRS, Ethernet L

m[

PDA

Laptop

B 16 == NTA8130 ARy 0 AMI ZE 4
T =2 Gk Wk KR A Open meter BYZRAY, BN EHE LT

PO: At WLEAE O

P1: Z&it5 THD Z Ja[4@f5 7y KH RIL1 2 USB #@fE, A5l
& IEC 62056-21 Mode D, HA&HEAMM (& 10s) f IHD KiZ4L
;

P2: KithL sub meters Wik, AKKXMERFD; RAFLHL
2 MBUS, @15 1 VUK MBUS #, ZRBHEAE; F/DEHH—KA
. OREEAE;

P3: it 5 MDC#E{E 1 ; KA GPRS B LKW #EfE; P3.1 Akt
Bl EEn, KA PLC @EfE; P32 AEFHEMC #1, HHX
Ji| GPRS i#1E, ¥ k4% & UMTS, LTE and Bthernet;

P4: MDC 5 HAfth 2 Rty #: 0.

E 70, Alliander 78T H & ITHARH GPRS By®EfE 7 X ;
Enexis @i T HE®J EDF ARFNKR, HoBEAMREL KON K
W G3-PLC BEAEA RN EE EATHREHA, FH-NETEE
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80 NERit, BHBIEN gateway RHN A EERL.

LV *1%
/_e ENEXIS—, /7 substation \ ’_a%‘
) '

— ! E';i
= X / |

\ A

B 17 #7 % Enexis #9 AMI ZE 45

1.2.2.2.4 #E

EEA 3500 R AR, BAFETHFAEE 4800kVh, EEH
W a8 A 150 2%, EEIFETHEE EE W& EDF o GDF-SUEZ
R /A B EH, Ho EDF AW f Wiyl 95%eh i, 1 GDF-SUEZ NI
BERARATT & A 9Sheh 105

7 E AR LAY CRE B K IEE £ 2016 49745 5L 300 7 R A7 fE
e g, 2020 SRR R A 3500 5 R AT A B AR R B
KAL) S0 T,

?@
Q%
¢

L P
%+ eROF

Meter PLC Data Concentrator GPRS

MV/Lv
transformer
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[/ 18 J% & EDF #y Linky JUE AMI ZRAY

Linky 4% fib B @ %A = ANEME 0, KM@ 1 Buridis 5§ PDA ##4T
WAE, 7 4h—% Buridis 05 THD 3@(5, # ) THD & EER &
B, waek G R BZERXNA 63-PLC @15, &It ¥ #T 63-PLC &
MEHRE, RUFTRAERE (X4 B P TERBR), TER
LA R T B A B R A B[R

ERDF BERZRAEL LN EF RS RTU KRB -4, 2K
BHA N SCTU, SCTU R &4nTahae: EmkitEa,; AAHFIK
WI0 0, BRRESFERBEERENE T, ATEE; FT GPRS.
LTE. Wimax SR AT 55 e EHALRERE; SRITZERA 63-PLC
HOWBAEE.

Substation

1.2.2.2.5 fﬁ%
EEA 900 Z KEHE AT, 100 FMRE W, ML
100 &) 150 NERA Oftd, 45U REXHFRAA, ANEGPFET
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P BT WON-F#HACE, RA 3500kWh,

fEE A W AR S A 4300 5 AL EEEF 2013 4 g AR 35 5
WA, M R R F T 90% 4 BT A A BX Y e T X
WAL mME (& F T84 B 8/ T 6000kWh &y 5B ), 10%4 % fe e
Atk iMsys (A IHD P WB R ¥, B4 8 E AT 6000kWh 8y X
e ). EEmrE (WAF) AR ITHARH (FNN THE4 ).

1B IE] #9486k o, B R 7E AMT 30 % 3 38 & # B G3 FCC(150-500kHz )
WBL, THD 545 b W Ab Ak 2 Al 3 %% K | 1-30MHz 7 B 4y HomePlug BPL
(B R0 A A o A SR ), 2015 SF MMM X ERAMTHRT D&
(10004 G3 % 5 Nk . BB 4 Gateway A, 63 @ L FE B 72 600-800
KZ ], RFAFHENR % BHEZA 40kbps, —RPFL A E
S 86%, 2-3 WK LUK B 98Y%,

E.ON. RWE. Vattenfall #n EnBW 242 E & Kt 0 K 8B &,
XN PR K. R i, E.ON A 760 A
F, RWE 34 720 HH I F 7.

EE T 2 VDB # 5t 2 B K B 5% eHZ fu MUC A7, 24l
A BST U 5 5 ) & A5 4R A . MUC s Al bl AnE,  ELJ 307 d B A
I, #m MUC 7= i BE 3 NAE [E] 7 37 06 1 & 3 BST By IAIE.

12 E AMI 22452 F OMS (Open Metering System) v, ZEAH4n

26



'
i |DB SERVER GROUP EB SERVER GROUP| APP SERVER GROUP E

Central Station

B |99 99| £

] n
L - 1 ~ Ethernet
% i

HES | I
| =
‘ I # ! ' ’ N
|—==C ———Ethernet : : client jg;!
‘—“ g : | ccsmiLNG |
a ers |

B 20 f&[E AMI Ay

M Open meter A TAAE, FEHFEWT:
44 HAN, LMN Fa WAN = AN 4

MUC (Multi Utility Controller) KW K% &: WHZ Mz

0. %, Ethernet, M-Bus, BPL, Optical. GPRS/GSM 4+ g+
0. MUC _EAT#EfE Webservices iR 440 ;

LMN: B, K. AL #RE T EARA L M-BUS A4 %, Hi
WOE LT X ik & F 3 & 3% A B MUC;

KM ETE, BERALREN, BREF AR,
MUC 4, 7 LS Al W e R o
EERANERE GG T EM;

SML 3# 15 #1;

27



X P il F % MUC B9 % AL A 7 462 5K

B o BB L fn f 4R B B R H PLC (30-95kHz) #@fE, E£HH
Z| MDC ¥ 164% RF. JY4F = GPRS {5, E #I 60%K A RF #f5, 30%%
B4, 4%F%JF GPRS,
1.2.2.2.6 %

REA 2970 FRFP, BFFFHAEE 4300kWh, EERIES
SEBAETF Ofgen (B 5 RAATHEER ) 44 E 2011 4
WA, FER 2014 £ AME EHRAEH R, EZi RIS IERE
2015 45, BER7E 2019 FRAFrTAWRERN Bk, HPEHE 2700 7
RERwER, 220 7 AR gL A e aik, 168,000 2 Tk
k. ATHARRY. X, EPHREELAFTAREE AT,
Mt $ R EFE N FHE —# DCC (data and communications
entity) $ 37, DCC R MAFHT XL .

FEfwAE 2k T K, HH UK Power Networks & F & K W37
H, TERARE. RIEEZ. REZREHH 800 7oA F;
PPL &% — KB A5, FHAENEHNRMEER. RALEH.
FAGZ TR A X MY 760 5w F P CE Electric N #A 344 =4
v Fn 2 e A X By 380 75 L P

Bt RFF 2012 4E % A Smart Metering Equipment Technical
Specifications (SMETS), H4%& ¥ AMI 444 K iZZE Ay THD. % fk
k. HHAKRFHRARER,

AMI AR A% 40 T -
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( Energy consumers ) ( Data and Communications Company (DCC) ) ( DCC Service Users

Y SUDS
Commanication Service Data Service ( ) ( )
Providers Provid
(North: Argiva Lod) (CG! IT UK Limated) ( ) ( )
(Contral: Talofonica )
South: Tefefonica UK Ltd)
‘r { )3 lect nd gas network ope!
Other authorised pa
( Home Area Network X Wide Area Network )

B 21 JE[E AMI /A

AR PR AE TP 4 HAN B 45 o WAN B 4. FLep HAN ¥ 45 iy
PO FER K, ZENKSEREER. FRAK. T ZjE@H
Zigbee ( F#4F 2.4C Hz #u 868M Hz ) 4R W%, Mz ERH4 Ligbee
SEP 2.0 #7Efu DLMS/COSEM A7 xT 5 W ok B9 SR & K it Rl H
T 2014 590 KA,

SMETS xR AT I RERF R E R DA SR E. 8 RNFE
. BSEANFRE. BFAKF B3AANEEE;, A& HANED,
K Ligbee #{z#: 0, X +F Zigbee SEP i fn DLMS/COSEM tH; 3
FrE 2 WL WRACR P RIE, TEREN FUT AR S )E R
SCFF TOU B8 R vl 98 32 WA SCRFBOT A 368, WaAwE;, BrA
AR, S Sag o Swell Ml XFFAMEAL, FAFE AR An
fudis (ARIE 2L 2 DSA DH).

FERT & D Bapi R B mtte, FHHHELMET
0. 6w; & 10 Fa il fb R AR LW FE P HIE; Bor iR [ EA
KO R, FrE. BHERT. AHETFEER.
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1.2.2.3 BARN TS H =

BRA TR IREAE 2009 SFEAT T KRR P, & BT TR R
4 (Smart Grid, Smart City Grant Guidelines), #¥% 110% 7T
TE B RA T2 A 1% B A L AR AT Bl Y, L AR TR AR GE o i AR
WA 2. MR A B A EARARE 3 8 K A e B iR SR K R
AR EHANE K.

FEZNF 2012 FRETRA2E 130 7 FERkB R KE.

WAM TAHE = A0 EEMR, RO (KR, ERER) KT
sh, B PR EZRA GPRS 77 K.
1.2.2.4 TN
1.2.2.4.1 BXR

HAREAFEVIRE S 2009 F0 B AR K4 6 8 W KR,
L2020 48 4 Bl AR, ERAEREF, BB, HARENFRFRFERL
“BREMNFARR, AREN. ARITLRF¥E. REAEFH L
P S B ER T Tk KRR E IR A IR H A 6 MRk T
R, RIGHI A 2010-2013 4, H AW H REFTTE 2013 FH &
KEW & & N, R ISFF R, 30 PRIME. G3-PLC. HD-PLC( High
Definition Power Line Communication). Homeplug GreenPHY % %
PbILAT B2 B R A7 SR BB BOR, AU ITU-T 6.9903 470
(G3-PLC) AARR LA H AR A P EHERE R H 0 ERESE B,

BAHT 2011 5% 2| 311 RERKRME D, Fraa A6k
T AT 3 05 ) 0 A T ARARO K 48 2 AMT. 2012 4F B KRBT AN S,
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194 LB J6, XTS5 F WS K ER P 5Tk AML 2 & |3k 80%,
HZE 2020 £ 2ERN; SVAFPNEHEFEELY, HRT 5
N AMI Z B 100%. BT RRIES AMT 2B 8y K T & A 8
RENEREL 1507 &, AMBEIRETAH 18 56, HARKX
WA RFLH AT T 2012 FEXSHLEES AMI £ E,
WRIE 2018 28, RETEERERXN 6 &L EAFHE 1, 700
Hedkeik., BARTE, BABRRHET 2016 FZala% U%
A WL B R ot L L A R SR 8 0% Bl AT

#k 2025 45, H A % 80000 7 g Ak wLab &k, H AW A E
WA 2025 F= A2, MTAREZREREkE, UREEE
AR &S

AT, ARXE a8 (TEPCO) EAFEEEH 2700 748 . at
FWTE, BARERREGETS (HEMS). KER LSt E T
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Wi—SUN -
Wi—SUN ro—
HEMS/
Home
gateway
TEPCO 0
Route B :
| ! gl |
1 |
Communication betwean the Home communication
smart meter and home anergy systam
management systams (HEMS): (Home Area Metwork)
it iz called route B by TEPCO Multiple manufacturars will
Multiple manufacturers will supply supply

22 FR R R R A R R
RA B AR FERF R 7E HAN R 4 9 {E | Wi-SUN 2 G3-PLC ( ARIB)

W AR B, {2 TEPCO R84 T Wi-SUN, 7 Wi-SUN S A B #13E E

( TEBE 802. 15. 4g, 920MHz ). MAC B fu % B = t X | Echonet Lite
WIE R BB, 2014 4541, AZECEH KN Wi-SUN BEE = &,
¥ AR 2t 920MHz #BX 4% USB & Bt 22 (USB dongle ) #f N K JEE K %,
A SEHLAE BE (X Gk A HEMS 45 ) 28 = A B L 3F s 1E

vvvvvvv

& 23 Wi-SUN 5 Dongle
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1.2.2.4.2 85

EE 2004 FR ENERMIR, BERAITHENKE
B A SR B K, 1E o P 530 3T O fb B P 2 T ),
FH 27,5 AL (46 247.5 0% 0), 7 2030 4807, kA E
ThE YA R B, SEILAT AR AR R L AR MR R I A

#HE T 2010 FIRZAF B RRTIER ST K, HEZF
BRERA 99.9%, MEFE AT L, 153 5 P w{UH 89 5 P ¥, X
RN 4. 8%, TE 2012 FHE BB F — I AL R PR AT R R B R bk
EREFVHRF, #HEBFFTE 2016 4, g1 2011 6 55 F P i

MERLREHEME L 000 AP BBk TEE, FEEE
e T K AR 50%.2020 F, I HEY R R L REREE 1,
700 &, WHAMEEL S. 4 k.
1.2.2.4.3 W

FRMERE - Ao KE,2016 F & A 08t 1347, B L7 2010

FR HmEE N KRG HE” R A 2010 FR, EHE
EMPE AT g R, KRN 50 7 & A&tk (s o Ak i
G
1.2.2.4.4 M7

MEEHMAADEEL 10, BlRLELEN 3700 5 A, H
2 70% 4 L EE A (BMIC) £ H# A TR EMIME. LRN
By RE, FHERLLREETEH 105,

HBEENERLARRME T AE, BT LGRLETE, &

3 m
=



bR 2 RTE P AN & AF b MK 2010 454K 5 RF Fu PLC infe $p &, H

H, 2 EE & % 192 RE S 9 0% 07 R, KA 408, 925MHz( #F 3 50kHz )
B—fga., &1 20154, 2EZRKRFEAERN S0 7R, 41507

RERT EFHK.

[b]
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2 HRRRTMEBERSARER

2.1 Zm M E R A EABAREK

135

WEXRYREP AR PSRRI ER AR AR, &
BT B . AKNE SO0Hz % 60Hz H & F 483t 600V [ o
WA R A

TR FES WA P SMER B B EHER — &R NI E T
ot B2 A B B AL e SR A R KPR 3 T ARG R 28 Av il sl
. A RACRA — AN E LR R E — DL Ed g (SR,
HELYEC IR, HRAFERTE, BT HRUTEE, HEJ
K, BORERERE, BEREHEDFHEHEZIEERTN, N5
X 20 TT AR A R B AT R A, R

TAE T

a)

b) PURITEBH R,

c) K.

FMEARR AN, RERA W KA.

2 AT 5 R X

GB/T 2423.1-2001 W TH J /™ RIFRMLE o KT &
I A: fiKIE (eqv TBC60068-2-1: 1990, 1994 % 2 KAT)

GB/T 2423.2-2001 ®m I T &EIFRKF o KT iE
K B: BiE (idt TBC60068-2-2:1974, 1994 % 2 KAE4T)
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GB/T 2423.4-1993 W T F /™ @ ERFI KL MER L Db:
BRI 3 (eqv TEC60068-2-30: 1980 )

GB/T 2423.5-1995 W T8 F /™ RINF XL F —Ho: RBHiE
K Ba fo S M. wb (idt IEC60068-2-27:1987)

GB/T 2423.17-1993 W T W F /™ mARIFIF AL AL AL Ka:
#hZ R iE (idt 1EC60068-2-11:1981)

GB/T 2423.24-1995 W I W F™BIHRAKE o KA
TR Sa: BT By KTEME ST (idt TBC60068-2-5:1975)

GB 9254-1998 {2 RHE AR &M L & B 54 RAEF0 0 & 4 7%
(idt CISPR22:1997)

GB/T 11021-1989 W, A % & ty Wi #  iF 2 F1 5 K (eqv
IEC60085: 1984 )

GB/T 16927-1997 HHERKBLHEAE —HMoy: — Al E X
(eqv TEC60060-1:1989)

GB/T 17441-1998 2Ty #. 6 &AF S (idt IEC60387:1992)
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11 1 B £, | 1005 | £ | 1009 * £, | 1005
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2 &0 n
51 ~ 90 - E 6 4,196 b 3 11.23
91 ~ 150 51 ~ 90 F 8 3.605 2.578 | 4 7.671
151 ~ 280 91 ~ 150 G 10 3.323 2,275 | 6 5. 833
281 ~ 500 151 ~ 280 H 12 0.184 | 3.010 | 0.184 | 2.084 | 8 | 0.184 | 5.245
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8 1.700
9 1. 654
10 1.617
12 1.558
13 1.534
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P EELH 1S03951-28 & H. 1

181




8.12.3 JA“s JE 4k 5|0 iE”

ERABPOAA LT s AR HERRES, WAEAREN o
E# T %7,

Er XA AR

8.12.4 J\“c iE s B s £

B A2 0 F o vE VR, AVNREE s BHE, —ENRIBES
TATHEARS, RHHRkiEis sk .

8. 13 £ JH 77 R 4

At E 8 EITE K AEEL R P LR EF . v /™ Foik 5%
IR R GRGER, LA T HiE SR EM® T AQL mHE % A
A B UK o B R B, O S 7 SR R A

8. 14 4R {4t i &

R 77 PR ot & Au A 7= 07 R Jr B R A6 5k, RARfE T 5 #1F
e A KN A S, AT, AETIRREAFT, TUAE
Lo AERFIE (0C) B & kAR, d N Tr R BT R B0 5% & (R 4
B L. AARE IR H AR I s R R T 8 OC M R TR IR A ™ Aok
TR By AN E FR A L X e L E S A T R e AT IR
XL E GB/T 6378.1 M C 7| L,

X2k 0C By B R E ] T s " EABR, BF R ZHLRHET S
“o VE BTG IREK G- 1 1 6 15 DL, AR R X TR AR E Y BT I.
EEEF RN E70C {H, 5 IS0 3951-2 eyl N,

182



—FFETFTEE
—FEETEF
— HFEEFBEG
—FAETFEH
—FEETE)
—HFEEFHEK

FEEFEL

B 7 AQL=1.0  EE L 0C 4k,
#* 84 AQL=1. 0 WIEF 1 0C & k7|4

HAREFH

E | F ¢« | w | 1 ] x L

P p EAEHE L)
99 0. 24 0.31 0. 39 0. 47 0. 59 0. 74 0. 89
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99 - 0.19 0.22 0.28 0. 33 0. 42 0. 50
95 - 0. 51 0.53 0. 58 0. 61 0. 70 0. 76
90 - 0. 84 0. 82 0. 83 0. 83 0. 90 0. 94
75 - 1.79 1. 58 1. 46 1. 35 1. 36 1.33
50 - 3.72 3.03 2. 60 2.2 2.07 1.91
25 - 7.00 5. 40 4.34 3. 51 3.07 2. 68
10 - 11. 40 8. 51 6. 58 5.12 4,25 3. 58
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99 0. 34 0. 36 0. 41 0. 56 0. 69 0. 89 1. 08
95 1. 36 1.19 1.13 1.27 1. 38 157 1.74
90 2.58 2. 08 1. 83 1. 90 1. 94 2.09 2.21
75 6. 46 4.76 3.77 3. 49 3.28 3.27 3.2
50 14. 59 10. 21 7.51 6. 35 5. 55 5. 14 4.75
25 27.17 18. 86 13.39 10. 65 8. 84 7.73 6.79
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151 ~ 280 | 91 ~ 150 | © 18 | 10.43 [13.04 | 851 [10.89] 9 | 206625 84
281 ~ 500 | 151 ~ 280 | H 25 8.23 | 10.13 ] 6.58 | 8.27 | 13 | 1591 19.70
501 ~ 1200 | 281 ~ 500 | I 35 6.82 | 8.22 | 5.12 ] 6.31 | 18 | 12.8 | 15.64
1201 ~ 3 501 ~ 1
K 50 5.78 | 6.82 | 4.25 | s.12 | 25 | 10.76 | 12.91
200 200
1200 ~ 3
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E2: ERA T A S AR B
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BB AT A BL 60 B # kL | mERB A
A | CRY 10 | 5 10 | 5 CRY% 10 5
5 | EEf
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Fo| CRQ% CRQ%
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| KE
51 ~ 90 - B 6 14.6 - b 3 40.1 | -
91 ~ 150 51 ~ 90 F 8 11. 0 - 857 | - 4 27.6 | -
151 ~ 280 91 ~ 150 6 10 9. 07 - 1619 | - 6 18.2 | -
281 ~ 500 | 151 ~ 280 | H 12 7. 64 - ls7n| - 8 14.4 | -
501 ~ 1200 | 281 ~ 500 | J 15 6. 63 - 46| - 10 12.0 | -
1201 ~ 3
501 ~ 1200 X 18 6. 00 - 4| - 12 0.7 | -
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1201 ~ 3
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281 ~ 500 151 ~ 280 i 25 6.1 25 13.8 13 3.2
501 ~ 1200 | 281 ~ 500 J 35 4.7 35 14.7 18 2.4
1201 ~ 3200 501 ~ 1200 | X 50 3.0 50 12.8 35 1.4
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A1 FHEALEK
0110 9140 2804 8046 7142 6277 6210 8627 3209 6845
5327 3946 6289 6117 0060 2827 6546 2738 8760 6604
5373 8259 4956 8185 0135 8640 7410 6335 0831 2774
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2403 4351 8240 3554 3568 4701 7494 6036 7735 4082
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7116 9731 2195 3265 9542 2808 1720 4832 2553 7425
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2267 0362 5242 0261 7990 8886 0375 7577 8422 5230
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7472 4581 3837 8961 7931 6351 1727 9793 2142 0816
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1562 7953 0607 6254 0132 3860 6630 2865 9750 9397
1568 4342 5173 3322 0026 7513 1743 1299 1340 6470
5697 9273 8609 8442 1780 1961 7221 5630 8036 4029
3186 0656 3248 0341 9308 9853 5129 3956 4717 7594
3275 7697 1415 5573 9661 0016 4090 2384 7698 4588
7931 1949 1739 3437 6157 2128 6026 2268 5247 2987
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1866 7901 4279 4715 9741 2674 7148 8392 2497 8018
2673 7071 4948 8100 7842 8208 3256 3217 8331 7256
7824 5427 0957 6076 2914 0336 3466 0631 5249 7289
2251 0864 0373 7808 1256 1144 4152 8262 4998 3315
7661 8813 5810 2612 3237 2829 3133 4833 7826 1897
6651 6718 1088 2972 0673 8440 3154 6962 0199 2604
2917 4989 9207 4484 0916 9129 6517 0889 0137 9055
5970 3582 2346 8356 0780 4899 7204 1042 8795 2435
1564 8048 6359 8802 2860 3546 3117 7357 9945 5739
6022 9676 5768 3388 9918 8897 1119 9441 8934 8555
8418 9906 0019 0550 4223 5586 4842 8786 0855 5650
5948 1652 2545 3981 2102 3523 7419 2359 0381 8457
6945 3629 7351 3502 1760 0550 8874 4599 7809 9474
0370 1165 8035 4415 9812 4312 3524 1382 4732 2303
6702 6457 2270 8611 8479 1419 0835 1866 1307 4211
3740 4721 3002 8020 0182 4451 9389 1730 3394 7094
3833 3356 9025 5749 4780 6042 3829 8458 1339 6948
8683 7947 4719 9403 7863 0701 9245 5960 9257 2588
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5054 1532 9498 7702 0544 0087 9602 6259 3807 7276
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3970 7716 8807 6123 3748 1036 0516 0607 2710 3700
9504 2769 0534 0758 9824 9536 7825 2985 3824 3449
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9138 5003 8633 2670 7575 4021 0391 0118 9493 2291
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5014 5616 1721 8772 4605 0388 1399 5993 7459 4445
3745 5956 5512 8577 4178 0031 3090 2296 0124 5896
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5939 5741 7210 0872 3279 3177 6021 2045 0163 3706
4294 1777 5386 7182 7238 8408 7674 1719 9068 9921
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4.2.1 EFFB TZE R4 IEC (T13) A7k, £EQHE:

1. IEC 62051: WLEEMNE — AKiE
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B, B DIMS il Pihadr i, RAMMBALFE R K. THRAS.
AR EEENOO RN R AR B AR 0TI,
DLMS/COSEM H4 K #. MR FH. HE G K5, FitdkwRA
Triaish Ty, w AN ZI T O RTFAFRREZNGE B LR,
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Other Ser-
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Supplier
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P4d: RPAZMC 5HERAHRIAED .
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e R A BRSBTS REE
k. S BERA, 2015 &, FEZEK 1. 1% HagH

K fEFEA—F., A GDP 4 4.2 7 £ T,
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