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Abstract

The Community Energy Management System (CEMS) with IEEE1888 standard comprises buildings with metering
systems and gateways (GW), which are linked to the system for efficient data management, and wireless systems
installed in various places, which ZigBee is mostly used with the limitation only on short-range communication.
Therefore, this paper presents the system development that extends the transmission from within ZigBee range to
LoRa through aggregator (AG) and enables the transmission to be forwarded to the system with IEEE 1888 standard.
The test results can be divided into 3 parts as follows: (1) Received Signal Strength Indicator (RSSI). For ZigBee,
RSSI value increases from 5 to 20 meters upon an additional repeater is installed within the building. For LoRa, the
maximum coverage in the test area reaches 573 meters with RSSI value equal to -95.1 dBm. (2) AG test. The result
finds that in the case of data transmission is consistent with the period of 700 milliseconds and higher, the success
rate is 100%. However, in the case of random transmission, the success rate is only 60%. (3) GW test, which is
conducted by comparing the hop between GW and server. For the distance of 1 hop, the Round Trip Time (RTT)
value does not exceed 100 milliseconds. Nevertheless, for the distance of 18 hops, the RTT value increase more
than 4 times. Consequently, the tests in this research can be used as a guideline for design and development to

optimize the future system extension.
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POST /axis2/services/FIAPStorage HTTR/1.1
Content-Type: text/xml charset=UTF-8
User-Agent: FIAPUploadAgent (Arduino HCU)
Host: 192.168.1.10

S50APAction: "http://soap.fiap.ore/data”
Content-Length: 867

<txml version=*1.0" encoding="UTF-8"7>
<soapenv:Envelope xmilns:soapenv="http://schemas.xmlsoap.org/scap/envelope/” >
<soapenv:Body>
<ns2:dataRQ xmlns:ins2="http://soap fiap.org/” >
<transport xmlns="http://eutp jp/fiap/2009/11/" >
<body:=
<pointSet id= “http:/fereen.ruts.ac.th™>
<point id="http://ereen.ruts.ac.th/be6,/f 10/ win-lab/sensor/temperature“ >
<value time="2020-03-30T13:00:00+07:00” >25</value>
</point>
<point id="http://green.ruts.ac.th/b66/fl 10/ win-lab/sensor/humidity“ >
<value time="2020-03-30T13:00:00+07:00” >50</value>
</point:>
<point id="http//green.ruts.ac.th/b66/f10/win-lab/sensor/illuminance” >
<value time="2020-03-30T13:00:00+07:00” »100<Avalue>
</point:
<point id="http://green.ruts.ac.th/b66/fl10/ win-lab/sensor/pir™ >
<value time="2020-03-30713:00:00+07:00” >1 </Avalue>
</point>
</pointSet:
</body>
</transport>
</ns2:dataR0Q=>
</soapenv:Body:

</soapenviEnvelop>
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HTTP/1.1 200 OK

Content-Type: text/xml charset=UTF-8
User-Agent: FIAPUploadAgent (Arduino HCU)
Host: 192.168.1.10

S50APAction: "http://soap.fiap.ore/data”
Content-Length: 308

<fxml version="1.0" encoding="UTF-8" 7>

<soapenv:Body>

<header:>
<OK/>
</header>
<ftransport>
</ns2:dataR5>

</soapenv:Body:

</soapenviEnvelop>

<soapenviEnvelope xmlns:soapenv="http:/schemas.xmlsoap.org/socap/envelope/” >

<ns2:dataRs xmlns:ns2="http://soap.fiap.org/” >
<transport xmlns="http://eutp.jp/fiap/2009/11/" >
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PER = e 100% @
ntotal

PLR =Tt % 100% ©
ntotal

ntotal = nsuccess + nerror + nloss (4)

e

PSR #o dnsndunnudiiavesngudeys
(Packet success ratio)

PER  fe dnsidiuanuianainveinguteya

(Packet error ratio)

PLR  fe dnsdumsaymevesngudeys
(Packet loss ratio)
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