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Abstract With the development of smart grid and the improvement of customer’s demand for power quality requirements,now-
days,a variety of communication technologies are suitable for automatic meter reading systems of power grid systems,and diffe-
rent communication technologies have their own advantages and disadvantages,so they respectively support mainstream services
of the power grid. This leads to problems that it is difficult to form mutual communication between different communication sys-
tems in the power grid system,and it is in convenient for unified management and resource scheduling. In response to these prob-
lems, this paper studied the multi-service multi-mode convergede gateway device based on AMI (Advanced Metering Infrastruc-
ture) intelligent measurement system. Firstly,it introduces the hardware and interface design of the converged gateway,and reali-
zes unified access of various modules in different communication system through common interfaces. Secondly . the fusion gateway
protocol system is analyzed,and the protocol parsing below layer 1.2 and the unified network transport protocol above layer 1.2
are designed. Finally,device implementation and related network testing are performed in typical application scenarios.

Keywords Smart grid, Multi-service, Automatic meter reading, Advanced metering infrastructure, Intelligent measurement sys-

tem,Converged gateway
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Fig. 1 Overall architecture of multi-service converged gateway
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Fig. 2 Module composition and logical relationship

2.2 gt EE

HWAF B R AR R BE 45 43 1) 5 A [R] 3 1 o X A 2 o 12 4
TR B B &%, TS B R AR S B2 0 30 i 4 345 5
e R BTAE T s HE OBTHOR S — 1) USB #: 1, S E 5
B B R R AZE 0 WA B 22 ) 1 5Bl 1 28 5 R Bl R T A e
HBETE Linux REEH, 0K 3 AR 77 A5 HOHs S [R) 28 280 (9 38 15 37 B AR
A HR SR Fr) 504 37T A AT R 2 A, A TRD A 2K 4 BB 2 o
S AY Ry B o LA T 0T, S S I 2 oA 314 8 — 5 I L A
Hui Bl 5% 2 A2 3 A 2 UK T g, SN T A =08
159 RS B 22 8] 1) st 7% % .

UK ) T 7 A R B oD O 1 B R BT AT AR AE L AR A
[Fi) 24 0 {10 380 175 ™ Je ARASE B e S8 Ay i 400 70 LA TR IR R A L 4t
I [R]85 155 7 R AR B e — 24 40 B 0L 199 LA O 1) ) = A Hl ke 3
TERME . BB B E T bk e m it %6 B h 2% 50K 30
TR TS H R B Pl S AR A B 4 . R Bl AR A B A AT 00 ot
) 88 AT R 252 A 1o T o 0 T ASE R A ) B0 L B b O M TR
HEAT % PR G R B AR B RT 0 B PR AR A R . 7E AT R ]
il 2 %) 4y 0 M ik 2 e B A0 TEEE 802, 15. 4g 94 FE s hi:
e 48 DAy LR ) i o 5 9 R A 48 R A b B T e 3%

3 EHTAEiRIt

3.1 FE&EK

HR 45 22 BT 38 9 56 ] A3 AAS [R] A9 4 10 90 A X B0 L R
HraE 0T E LN ME DA B 8. Lora,
RS485 ; 454 Zo B 58 190 56 AT L4 A A [) £ 3 £ 190 A 2 7 o
X% AT LR M AG-LTE A4 4 2 BIL R M %
BB SR 0 P DR S T RE T SR DG B B 2 A L KA

SEAE A B TR I Ab S AE J) , BB A5 1 2 22 Fh B ISUTR e AN 3 2
TR R,

TEHT AL PR AT BT & R ERA N TAERE K,
FERT R B AT AR 28 MO B B E R TT &
PEE IR B AE . SR U RO O B R AR 2K, T LA
/[ B L, B A A% 0 ) B Pl SE B B 1T

TEAFBRME T, DA ER NN CoreL-1 HRGEH L
WS A %A O E A Y B 92U A0 T A5 B2 T g R
A 56 SRR AL 3 TR

¥R
e | ) %
H g m PLsE
PLC-H-1 220v
285 Xl

LoRaififs | K%
#k
M-GW1

WIFI PCIE
w1 e
3 P CTE 7 G HE
Fig.3 Block diagram of gateway hardware platform
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