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Wireless meter reading system based on Zigbee and DL/T645
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(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Traditional GPRS,CDMA wireless meter reading system has high power and bad network real-time performance .A new
wireless multifunctional meter reading system developed for a kind of power meter based on DL/T645-1997 multifunctional meter
communication specification!'lis introduced in this paper. The system is composed of Megal28 AVR MCU and RF230 RF
transceiver, compliant with IEEE 802.15.4/Zigbee, which is a wireless multi-hop network with self-organizing. So it can guarantee
stability to the wireless data transfer. This system has several functions such as meter remote reading, power UP/OFF remote control
getting magnitude of voltage & current, etc. What’s more, because of its low power and low cost characteristic, the modes suit the
wireless meter reading system. This paper provides the communication specification, diagram of hardware & software of the system.
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Fig.1 Wireless network topology based on Zigbee

1.2 Zigbee MR BE4T S

ZigBee M4 EIRHE T AL AR Thie IR & 5L
&, R ABIE RS SR E RS k. WERE
AR sL4k (NLDE) @i 4% ZH0HE SiA R %
A S (NLDE-SAP) #MEEIRAHRS . NEE
EHRS (NLME) LA M2 E B RE
BN = (NLME-SAP) 2t & miR&!, Xm
ik 45 18 i MCPS-SAP F1 MLME-SPA # 14 MAC
FERMED . Btk 45, 7€ NLME #1 NLDE [#icFH
—ANE C{F#8 NLME 7 #4823 R 55, a0
Bl 2 fror.

AR

NLDE-SAP

T NLME-SAP
L MLME-AP

2 Zigbee MBS EER]

Fig.2 Network layer reference model of Zigbee
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Tab.1 Protocol data unit of application layer
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Tab.2 Protocol data unit of network layer
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Fig.3 Hardware structure of terminal nodes
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Fig.4 Hardware structure of gateway nodes
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Fig.6 Control code format
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Fig.7 Component connection graph for the program
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XBlueTopM.XCommand ~> XCommandC;
XBlueTopM.XEEControl -> XCommandC;
/*Wiring for RF mesh networking.*/
XBlueTopM.RouteControl -> MULTIHOPROUTER;
XBlueTopM.MhopSend->MULTIHOPROUTER .MhopSend[A
M_XMULTIHOP MSG};
/*  AM_XMULTIHOP_MSG=11 ,
communication channel*/
MULTIHOPROUTER ReceiveMsg{AM_XMULTIHOP_MSG]
" ->Comm.ReceiveMsg[AM_XMULTIHOP_MSG];
XBlueTopM.HealthMsgGet -> MULTIHOPROUTER;
XBlueTopM.health packet -> MULTIHOPROUTER;
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Fig.8 Remote meter reading system management software
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