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Abstract

A power measurement based on NETPIE is developed in this Project. The
system consists of digital meter 1 phase which will sent the amount of electric
quantities, such as voltage, current, power, power factor and total active energy to a
microcontroller via is the RS485 communication standard. In addition the which the
microcontroller via is the ATMega 2560 R3 circuit board. The microcontroller will
record the amount of electric quantities received from the digital meter, on the
memory card (SD card) in every 15 seconds. As the same time, the microcontroller
will transmitted the same measured data to the NETPIE cloud platform, by using the
wireless communication module (nodeMCU ESP8266) through the Wi-Fi system. The

measured data on the NETPIE wabpage will be update in every 10 minutes.
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poufiumes asdunisdedeyawuveunsy Tnelunsdwuuliuszaiuaan (Asynchronous)
anwaenIsdsazdansdye i 2 1d@U A RXD TXD waz RS485 azliifieudygy1uainen
nsMAwilou RS232 usauiieudyaaseninsans 2 duiildds vl Rsass viaulduuy

Half duplex tufion1sdeansdeya 2 Airnavziauennisiunsanisdideyasanainiu Ll

a =

ansasudstayalinandedtuendiegiady Ingdeans dauwuy Full duplex asidunis

9

Su-detoyalalunaiieniu snfegragulngdng

a

n1sdedeyauuuInggIu RS485 azldanedyaauuuanegiuindedszegnislunisds
fouagean azogfl 1200 was fszerianuiilunsdsioyarzegd 100 Aladaseiund
LﬁaﬂwaGiamﬁi%’muiuiiwmqmmvmismL,Lazixazmiﬁaé’ﬁyiymlﬁgﬂﬁwmﬁumﬂ R
willendunsgiuiuiiesns RS232 fannsndsdyaalfifies 15 was wihi fgudl 23
umsgu RSAs5 fiszlevilifusdrsunndmivsruunuiiiniosianatedidendeuy
aedyaaidudaionty uwiegslsinmuazfosdiauszinseSegradufieelunisde
gevidufiileTasiulillvinansgUnsaldsdoyalunanfeiidsmsnldiudiulugjasimuels
UnsaivSogaideusiesaunsalfmilsimaiduiu (U Tewm wuiveds Buangilius

g
19, WeAINIEU 2557)

aadsuiisunnandi RS232 RS423 RS422 RS485
RS423 RS422

Differential no no yes yes
Max number of drivers 1 1 1 32
Max number of receivers 1 10 10 32
Modes of operation half duplex half duplex  half duplex  half duplex
full duplex
Network topology point-to-point multidrop multidrop multipoint
Max distance (acc. standard) 15m 1200 m 1200 m 1200 m
Max speed at 12 m 20 kbs 100 kbs 10 Mbs 35 Mbs
Max speed at 1200 m (1kbs) 1 kbs 100 kbs 100 kbs
Max slew rate 30 V/ps adjustable n/a n/a
Receiver input resistance 3.7kQ z4kQ z4kQ =12kQ
Driver load impedance 3..7kQ 2450 Q 100 Q 54 Q
Receiver input sensitivity 3V +200 mV +200 mV +200 mV
Receiver input range +15V 12V 10V -7.12V
Max driver output voltage 25V 6V 6V -7.12V
Min driver output voltage (with load) 5V 36V 2.0V 15V

U 2.3 Wisuifleuanmsgiu RS232 RS422 uay RSA85

U

i - https://www.omi.co.th/image/upload/Image/article 046 rs232 compared.jpg
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2.3 waganuasaygnn

wenauwUasdey g AC-38485 1unegaulasdyyimain RS485 1w RS232 1lu

e [2Rg]

[ 1

Ao | v a a ! a Y] v
NWW?ﬁWUWiU/ﬁQ%@H@IULL‘U‘UWLSEJﬂ’J'] Half duplex Ao mmsﬂi‘uLL@zﬂﬂ‘UamalﬂVlazaﬂﬁﬂ

Y
(%

wihiluldanunsavimsaesegelalunanfeniu Idnvaeadeingdeansiidesnavaduiuym

Y

MiazAss (USEn Tewui wWuless Buanguiun 11, wadnigu 2557)

v A

dmSunsiu/dedoyanidviawuy RS485 W azdstayalaeldareliiisua 2 ldude

v
1Y

A uay B 1ufusneAsanavia (Digital code) Inaldmuunnansvasusanulninssninega
A uay B
\fio Va - Vb loussaulihdosnin -200 fadlies Aedeyaunidvadu 1

io Va - Vb leusssulaiunnnd +200 fadlad Aedygrundadu o

ansauandlasias i yseaiananaalanegun 2.4

[y - Ly

1. 91 A Ap SuAdgeamenia luslanea

1 % v

. 91 B fig Suamdauenda LUslnnoa

o (%)

.91 45 1af A9 SULSIAUNSTELERNTe 5 1as

2
3
4. 91 GND Ao N3126
5. 91 IN Ao 915 udeygramislulin
6

. 91 OUT Ao vasdgygyraumnsiudi

2Ya1e3’?

@ ) AC-3B485

/' www.smicrothai.com

sUTl 2.4 uegauvasdyaal (RS 485)
i : https://www.banggood.com/th/5V-MAX485

2.4 n1SANABABENSUUY Master/Slave

\unnsdoansteyaludnumy Master/Slave Fadunisdoarsangunsalusl (Master)
in3ouden dulngsinduveduisneufiamesvuiegunsaiuanina HMVI ludseunsalgn
(Slave) léimate 9 1aTes lnsatuisadinuanuisiavgunsalligagn 255 1a3eq
nsfnfedoa1suuy Master/Slave Tagfl Slave usiazfaziinuneiay Address ¥aasaLeq
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uazlilof Master 99015491587 Slave #2 Master azdeynd1dsnioussynunoias
Address lUgsgunsal Slave nnia iegunsal Slave Tésumduagidsiuinunsiay
Address nssfusales gunsal Slave feagriinudideves Mastendudrduly Tnonas
Uszgndldfulasanuiazldlulasnoulnsamesifugunsal Master uay Advafinofiu
gUnsal Slave (U3 Tt wviweds Buansuiuyi $179, woadniou 2557) uanads
Ul 2.5

RS-485 RS-232 {:;_‘
I

converter
y : aauinaasiilugilnsni Master

ww3aviiainev luailnsai Slave
¢g1agiv Msiivuaas RS485 uuu Network

SUN 2.5 NsAnmedaaswuu Master/Slave

v

i - https://www.omi.co.th/image/upload/Image/article 057 RS485-wiring-

network.jpg

2.5 lulpsraulnsaiaas

9191U Mega 2560 Wuwwaraaslilasreulnsamesild@n ATmaga2560 &l 54 73va
Suna/oving Tnslugmariuanunsaldauwdu PWM 1§ 15 91, ourdenduwa 16 11,
UART 4 %0 Tngannaiinsansaunundisasie 16 MHz Woudedeyasevinsmenfiumnesinu
wasm USB vuunasasldlaeass ntguuvuniseantuussesnuuulvsesiunisaniiy
Fanrng lalaense Flvaunsaianiszuunng 9 lhegnessinsnay Seusesaisny lag
sossUNINRILTUSUNTIULLNaAWaSHE g LY a81afugUwuY

LH9I99507191U Mega 2560 aginilaufiuegly Mega ADK Anafiunseiiuuuneeaslaid
USB Host 111# n1silusunsudedosinkiiulusinaoa UART aguuunsnsasldddled
lulasmeulnsiaeimuneias ATmega2560 1unnnaasoIqli Moonuuvmdmivaudidedd
10 11nN18191 Uno R3 1y nuiiFeamsiudyguanduses viemuauwesluewnes
wa1e 9§ ¥l Pin 10 189LH37995819 14 Uno R3 Talanansasesduld Madunssas
ATMega 2560 ailanuviigadudiuuinay 11nnd1egld Uno R3 vinlianunsaleu
Talusunsudnluldunnndn Tuaanudives MCU fiuindu (enansusznaunisaaudan

lulasaoulnsaiaesiUowiu, wauanau 2556) Wnsenglu Mega 2560 wanafaguil 2.6
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[+ o v -
S L ampuTee Ot
-~

ARDUINO :

Ui 2.6 lulasreulvnsaiaesonglu Mega 2560

11 - www.Thaieasyelec.com

Yayadmg

1. gUledlulasroulnsiaes ATmega2560
2. Tgussnului 5186

3. speumsTenseTulnd Fuuzi) 7= 12 Taan

4. se35unistaussiulni (@isin) 6 - 20 1an

5. Wasw Digital I/O 54 wosn (3 15 wosn PWM output)
6. Wasn Analog Input 16 WosH

7. nsvualwihiisiuiangldmnnedn 40 fadueuwus
8. nszuabiiinngelslunesn 3.3 v 50 daauaNLUS
9. Muilusunsumely 256 Alalus
10.Huitusu 8 Alalus

11 fufivaennusianas (EEPROM) 4 Alalud

12.ANU0A5E0a 16 LINLLEN


http://www.thaieasyelec.com/
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2.6 saganuiuiindaya

wagaiutuiindaya (Data logger shield) lddmsuLiuasing 9 AUATIRBINT LU
Aveadueed ie 1 Inerfidesnisaztuiinaasuunisamizemusiludas Ussnaudae
wiina1aswendeunisamianuiuaztedlddiudises wieqeli Real Time Clock
(RTO) Savaueglunsdilaifllidssunnsas Iauldfuunnsasengli UNO, Duemilanove,

Diecimila, Leonardo, ADK/Mega R3 (sioaneLiia)

a =

@A ey v i o Y [ o o a
RTC fifio gUnsalflyiA1IaInINg 181939 Fen1svineuvesivagyinaulagdanida
S auRnniguen AaednlunisursimazdsniiadygiuuiRninigludivesiuies
= o N a a a s o 4 % Y 1 ¥ 1 o o (% N
F9AzyUNAIND 32.768 Aladsn vinlinisduiaivesduroutIamaug) d1uiuaud

Aenfumstuiinian wiieusgariutuiindeya fraunsaluniininaiasddanudndumn

Tulassruiazdiungieasuegainudufinteya 419Uu50AULKI9a 50191
mega 2560 @slunisnagaruisasinliiusinaaslun1snnuieaanudn oty aglouneeas
wagaiutufintoya AsgU 2.7 Nunnsasdidannsetind nlddmsutuiindayaatluniia

MIIANNT WiaNAUTUIRNIIA193 (Arduitronics, WaunIAL 2560)

nslddnfenanUagutayaiuuNeasangll

¥ = [

1. MOSI (Master In Slave Out) aava@siayanunainas 91 Digital Pin 11

Y

1 ¥ =

2. MISO (Master Out Slave In) mama%mﬁuaaﬂamamw 91 Digital Pin 12

3. CLK nslaousiadnyeyuiaduiin v1 Digital Pin 13

4. CS N3LaonTINA1NTUNIIANUIBAINLN Digital Pin 10

Usglevitaauwnianastaganuiuninveya
5. FUanaINISINNY Tidesresantuindiautisatiinvunals
6. awnsninaldnoliios naeon 24 9alus wazredaiudoyalmdunuinnysiuis
wanawaldethadusuidou Snvadnsanauianaalunisantudin

7. aunsaguinliumsiiindu anasasefaulale Wi aamgil vieAuYUEuInS

msldnuvetnaueganuiufintoya
1. fluRniaase lagdl@n Alada wagwunwmeddsesdmiunsienuy
2. gansaldnisavmiiennudn SO/MMC lageand 32 fnglud

3. fidusidn dalunisnasidaluusazaisazidunisisunisianuln
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4. i1 shifter fivaetaatundantheanusuinaudemeannsailiiu ddduns
Maualyusesulniiies 3 1aas

fian 3 Thad Dunssuliihanfaiuauiuses

i1 sQ LﬁuﬁmmmgﬂﬁwﬁauammﬁmLamaﬁﬂ

- fion WP umasiadansaniieninush

PN [ s 1 o
. 191 CD WUrIRTI9@0URINITANUILAIINAN

NN NI

PN I . & a o [ 4 1 o
. 197 CS 1 UU Pin L@oNTWaIMIuNIIANRLIEAIILAN

10.L1 waz L2 Wusidenldly woadd

JUN 2.7 unsavsuegaiuiufindeya

fisn ; https://www.arduitronics.com/product/179/data-logger-shield

2.7 uegadoasliany

ESP8266 |HudevesinleTuuunsasvowena delod ESPs266 luifiuillusunsalush
vilidedldlodnieuen Tunaiivlsunsu ldnsidoudeniuluslanea SPI (Mu1eALIN
Fuoraunsodanduldsening Master wag Slave ldognssiaiiieq) %ammaimﬁﬂﬁ
woga ESP8266 fufilusunsunnnitledlulasneulnsamesivesdu 1 uegatoanslians
meﬁﬂgﬂﬁ 2.8 (ayarafun, @Ay 2558)

ESP8266 vkl 3.3 Taadt - 3.6 Taast msthluldnusiutuduestu 4 1
THusasiu 5 Taadt dedldrsasudaussiuantoe elluegaiademe nszuafivegaldau
asgafe 200 TadueuuUs amnudadanea 40 wnzddv silAidedrluldnueunsalivihen
snfwnuaad Wy weadimilinisuansateyainifinitlulasneulnsaaesuonie

919N
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GRIGRGI

1. 5995U1M5§ Y IEEE802.11

2. 5995UN15VN9ULUU WiFi Direct (P2P) ag SoftAP

3. 19958399 TR, @188101@7M31 Balun, LNA ﬁmwwmaé’mmwmwmuﬁm
2e5veeidasuindadndsniionsiuaduingegaiusyansam

4. 1993ladengUuaz1a9smuRNdyIueeadaawmashuufivia (DCXO) et
UW3msdanisiuaaud

5. wasuinstdslifiuazisasavauliifensd wetaeliisas Wi 19&dld
28191z aN tneUninedn1snsewabidn 0.9 Taduauwls TuvsLanuauIy,
135-215 faduouus vnzdsdona, 60 Taduouus esudeya, 1 Taduouuys
Tulnuausendandesiu waz 0.5 llasuenuys Tuvuzdna

[

6. fasds +19.5 WaTwadewns Weveululude 802.11b

gﬂﬁ 2.8 Wi42993 ESP8266

fian - https://netpie.gitbooks.io/nodemcu-esp8266-on-netpie/content/lab-
6.html

forvesuagadoansiians

1. @m15ana upload sketch I iouroune’a9s USB fuasufinmesldaudny
YUIAYDIHNIIIITABA Protoboard e

2. Fumelu ESP8266 I CPU vunn 32 O uaneinsan englu 7lu CPU 8 Tn

3. faugdv 1/0 agliiannvinves 919l wits1ausalisulusunsuasuuen GPIO
lemnvmeg iy Wudednifiuanainanudesnisld wiFl euseilefosnisiay
019l Vil¥iFastonagalalwifiniiufo NodeMCU (ESP8266) Sfunusninun

4. fgunsaivansegneiilfendusaiu +3.3 Tad Wudwilng Fafusianansni
NodeMCU (ESP8266) snldideuselilannse
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2.8 NETPIE

NETPIE (Network Platform for Internet of Everything) A ® cloud platform (1%
T3N3 Platform dmiugldaudivianusumenduisuazwenwdindulaegliuing
Cloud 9z dawIeaudafisniudeddlunsvauivendwisuazwanndnduien il gn
aaﬂLLUULLazﬂ’@um%ﬂma@uémﬂﬂa%LﬁﬂmaﬁﬂéuazﬂauﬂaLmaim’qma (NECTEQ) iiie

o

g1ngliAnnTsdeansseninegunsalluie3aie loT (Internet of Things) Ineiuselevisie
Uniwuwazgnamnssulng 819 NETPIE ¥rglvigunsalanunsaneiulalaggimunlides
Anadngunsaliuavedilaiiigatr NETPIE library Tufndslugunsal NETPIE azSuntiiigua
= ' v ' ¢ i A a ) = o o .:4' Y
msWeudaliviavunliitgunsaliiuavedlunsetneviinladnuale visudnseiandeudie
lagnlagiaurausadadguiniulalunisnazdeswieenuuunisidifisgunsaiain
szaglna ldileaintu NETPIE eraelinissuduldnudulilneielaaniseanwuuli

1%

gunsalgnAunukaziingusnislaednlud® NETPIE gneenkuuligiauiainnsoesnwuulsd

a

sty Adladdvsaoduada Adedavsuiohifedalunssriodeudeyauarivs
wantigflonguiilaniegnifinnounelddeulvladusy

NETPIE fag1Unenssuiu cloud ageuviasslunn q sgauvesszuy Mlifamy
fanguuazadasiagilunisvenediuenani lunasis q Ssgneenuuuliviaiuuenaindy
wazdeansfuimeisnis duwuuezdalasida Paeliunanlofuiiasmiiedeligeaunse
iluldsuasiausiadaldde daudiauildsndudestnatunmesdiieulvae ad
Wintuluszuudndeld venannivnadeaiiaozida NETPIE library TusUnuugendud i
Wawelriniawaiunsainluusulsselinseduanudesnisldnulasdalenialminlly

TuBamndludlé (NECTEC, Aupneu 2559) 1A30318 NETPIE uanssisgud 2.9

Library
R T _ e
w S AN ‘“\T..
\ N ™
A U N A
s \ ~
/s / \ \ ~
/ / \ NP

o s ,
T eF & &

Ul 2.9 1A30%18 NETPIE
i - https://1.bp.blogspot.com/netpie-platform.png



16

HAUNARINNITUTEENAlduLNanesy NETPIE luniagnaivnssunisnaniag

UsEm difia Jurgsy Bidanselind (Usemelne) 1 NETPIE sntieimuilssnuidienlug
Wanungweani15iu Smart Factory 9819015149919 NETPIE 19LAA=a Aaadl

(NECTEC, $lumsl 2560)
1. szuumuaunsila / UalWlusestazusnamaiumeivienndinduuuiiofs

WARARagUN 2.10

=S KER'S  on
R O Loe N LOCKE
v LOCKER 4 OFF Lok 4 OFRLOCKER
ON | T ON Lock; -
"N LOCKER 3 CKER 6 OF 2
) OFF LOCKER 3 TS ELOCKER 6
ON LOCKER 2 ; PSRERTYL ey
2 ELOCKERy

QBFLOCKERS
ER2__ON LOCKER 10 OF
FLO

N Leckens
CEELOCKERT

CKER1
ON Lobken o b’

U 2.10 ukenndnduruaunsdn / Unln

i - https://www.nectec.or.th/sectionlmage/4643
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2. spuUmIvALMNtueInTIvERUAMANEUAT WunnuIzdeudiluanduiin

gaunniiluvies nn 9 2 Talus Mliensladeyanirainiadeuainnisinnlinsaiar Jagdu
fwaan 14 NETPIE whangaglunisingaumgiivastuiindeyanuaifidinun Snvisdavili

gevinle
a 14 4 L 14 v tﬂ'
aansnsengUoyadeunasls wanedsgun 2.11

o,

ﬁ_@ pe ,__W ‘l L\ -

sUN 2.1 WUUm‘urjmE;mmﬁiummiaf\]aauqmmwﬁum

41 : https://www.nectec.or.th/sectionimage/4645

3. 5UUiANIIAEIEUAT Yinn1sUuTinteyadua1aie RFID Anssyn loT L1iATwInedus

fiszuy Location Mapping asilinsiudeyavesduarindududle Suusivsuasiiy
Tnsslnudnanansiegun 2.12

gﬂ #i 2.12 ndessruU Location Mapping Andsli7ituansdudlunds

i - https://www.nectec.or.th/sectionimage/4647
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2.8.1 Jomslddayaves NETPIE

NETPIE f#35ldudayany 2 wuusiail

a A

T80 1 Msuanan1uniinIsinn1sved Feed l¥dmiunisnsiaaeunsonis
uansHavestoya laianizegnsd adoyauuuiianads (Real time) Fsazdpafiusiusiudie
dasmnuifmunzaniielinisnsivasuniensuanananssuaudesnislutag iy
unamslesu NETPIE fiusmsiannsafiudeyauazuansuailiionin Feed Ssvimthiliasion
dafuteyauszunneynsunal nanfe Wugadeyansoadiuys o 13869 9 1wy gaungll
g1nAluganaee 9 vesiu 1udiu %’ayjamdwﬁwgmﬁuLLuwiaLﬁaqasauﬁulﬂmaam wa
aruisaiseneanuigludiwianlafld nasuanman1untin199nn 15909 Feed
(NECTEC, fugnens 2559) uamagasuil 2.13

HOME + PARTNERS + DEVELOPERS -~ 8LOG RESOURCES + o © -oqou'

200
150

3 o 2240 “22:% 23:00 23110
o E(xWi)

JUN 2.13 MIUARINARUNTIN1TINNTVE Feed

789 2 MIUARIHANIUNTN Freeboard WBNIMNQAWIUNEINITIANTT Feed U
\5189a13150519A1904 Feed TUuaniwauu NETPIE Freeboard $9ufiulsginnvenszaiuy

Poyann o laoneieg lnguszianveanseautoya (Widget) Lansiegun 2.14
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TYPE  Selectatype..

Selectatype..
Text
CANCEL

Spardine
Pointer
Picture
Indicator Light
Google Map
HTML

Button
FeedView
Toggle

Shider

gﬂ‘ﬁ 2.14 gUuanINsiaenUseanves Widget

fisn ; https://netpie.gitbooks.io/5-freeboard/content/assets/i7.jpg

n3U7 213 agamnsnasunenisuiluldenil s

Widget viin Text tunsuansnalugluuudaniuanvasvaidaning

Widget ¥l Gauge \Uunisuannaluguuuunsinen rﬁ’muﬂmﬁﬂq@qqqmw

Widget %fin Sparkline iunisuannaluguuudunsm wasidunswuansniy
foyatiszuqn

Widget wiin Pointer iJunisuansualusuuuuidud fesmundumiadadly
Fausi0-359 wrifiiu 360 AawiFudustums 0 Tmidnads

Widget ¥iin Indicator Light 1Junisuaninalugiiuvaniuy Wa/Un Lﬁ@i%u
a0z T 19U anuyin aniuziaiedngrihany

Widget ¥ln Google Map tlunsianawalusuiuuusmui 1¥dmdussydumia
ﬁﬁgﬂqﬂﬂiaj 130 car gps tracker HTML

Widget #iln HTML «lunisuansnalugduuuniniu HTML aiunsadeuldady
AMBIHTML %38 Javascript 19 FeedView

Widget wila Button 1Wumsuananalugunuuluna Auuanisnseyiiiagiinauy
dodsnulsialad

Widget ¥iin Toggle iunsuananaluguuuudunn 2 aoue fuuAnIssEYng
awvhauldiadn/Un

Widget wiia Slider Wunisuannaluguuuudunauuy slide AnuATAUAT
drusunsldanu Wy ANANAIIEINISTINNUSEULOWES MUUATEAULENETNTDMaan I
Jusiy

Widget ¥iin FeedView \lunsuanina Feed Tuguuuunsivl denuansnanso

Tovanerdu muaAuly Feed
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Freeboard 1fu Huuewwdiadu anmsnaiisnseaudoya ileuansnadvy
loT ueUwdndulasannsaléifunszatudiud aunsansunaaindlilddmiuaiugy
gunsal wdenamidaiiienananateyanin q Aldngunsal wu Wuwwesluszuy loT
yonanigiannsanannaduns e druniinseaunse Dashboard tu @nunsausuuss
lalnedng Lﬁ&NLLﬁi’Jau%’anﬂaLﬁﬁm%aﬁmummé"aﬁaflu'ﬁﬂﬁwmlﬁ Imaﬁ;ﬁﬂﬂﬁ%ﬂuﬁau%u
HTML Buinaiesuasiidndyfedoyatuiinsdmanduiinaisis fanuatesuandodeld
wazdurerlduasidame Foilddntauannsadesonliatauldsnds nmsuanmany
wi1n159an15v89 Freeboard tnelduszinnueansearudeyailu Gauge wag FeedView

WaRaRagun 2.15

S e e
PF Power Volt
0.99 4.6 ‘ 2271 .
e Current
0.28 0.02
23T TRTILITEERIBEY
45 )

JUN 2.15 MILARINARNIUNTINITINN15VE Freeboard
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NNSANYImENNISHaENguneIteswing q Tuund 2 dandnsileulysunsy
dnsunananarUsuianaliidn Tawn wsenu, nsewd, AMadbililn, ANUTENaUAISY WAL
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seardunluidaseld
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A

uepadeansliay
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A5YN9UVD95EAIAUS LISl anunsaeSunelanad

1. Undgaraneata luslaaoa LUy RTU ﬁdwwmnmmﬁwlﬂﬁﬂugﬂLLUU
lvguAunn snulasdyguivegandasdyanalmdunsdoasuuveynsy
ieililasreulnsaiae fuazanmsinlalihanusadeansurdoyals

2. ﬁ'muzgmﬁiﬁmﬂua@aLLanﬁﬁymﬂm gnasluusvaranalaslulasaeulvsaaes i
UAAIAINITITLADTANY muﬁ@’ﬁ%ﬁu‘lmwuaﬂﬁ] uaﬂaﬂﬂﬁﬁﬂﬂsﬁuﬁﬂﬁagaaa
vunegatiufinteya dusunstouungmisldluinignuiinl3ld

3. pntudeyatiinamidlaiuasniniivedsns 4 gndsiunegadeasisasly
waARIAIUY NETPIE

nsdeusrsasuansanUsuamslalih wandlanagy 3.2 uag 3.3

nagadamsliang "

]
t— ]
o8 29 Q0
ﬂ (3]
A
e
P
uk429a519
& o o= o Sy Mega 2560 NapaulasdynIn
wagaliuluindasys fmadlnvh

JUT 3.2 MsiveuselsiansAinamaliil
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wogatuiindeya
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3.2 TA59a519n157191u089299 5uan A UT I iavian
mhauveslassEInasLaniiUinamlii funeunsnyinnisronasiigui 3.2

a Y

Ualusunsuengld IDE Mn1siienArusutamnialniiainadiaiwesineniulugaudas

aa v a s !

Foyayras RS-485 antuAtUSuamelihfildsuainadvadmesazgnadluiaiuivega
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3.2.1 Taseadansiinaudiuvasmesnfiaanssendiunesaigli fu Adailnes
A3Nalimes 1 SDM-120 dedyygyrudeyaunuutendalusinaealulyun RTU

Usenaumedayaianidunisaninsa 1 1ud, vuneaailendu 1 lud, deyanivinissuds

[

FuruEIngalaiiiy 252 lud Lagsians19a0uANNNABIYDITaLALUUNITATIADUAIY

'
1 ]

drug9aunuuau CRC (Cyclical Redundancy Checking) vu1m 2 lus A1 CRC Hifuani
AuInuu1ndeyannlud lisiude Start, Stop uag Parity Check Tnefida Slave fafids
foyasanunazaiiesia CRC wdwuineluddeyanonun ndsandudle Master 165y
wisudeyauazneateyasenainlsuudrazyinnisduiam CRC mugnsiiediu Slave il
ynsisuLiisuen CRC 11 2 Arinssiuniold mnldnsstusansininaufianately
mssudedayalulnun RTU mssudadoya 1 Tud lidhasdudeuadiulanelunsuazsioah
msdsdadoyasou 11 9n e Indudu (Start) 1 Oa, Tndeua 8 On, Jansiadeu Parity ves
foya 1 Unuazlnven 1 Ta (Stop) 1 O vsemndenwuuldfidn Parity Avziluwuu Stop
unu 2 90 dmsumsiinualifion Parity 4u awnsaidenidunuug (Even Parity) wiod
(0dd Parity) fl#f uagvndosniseanuuulaenadostugunsalafildiuialuniian aas

Wenuuuawmssdunsdifiauniienein1sns9aeualudIug e Uk uUIu laefiause

YSudsuduwuuanseliidinisnsaasdeu Parity (No Parity) lasne

MegdoyauenUa lUslanea Luu RTUYBRBTIW SDM-120

kY 9

nnshsiegdeyanenta dndudesiinisdenldananizvesied ueadaiasey

U Y

At sAmmEnes AN suanseaninlafgun 3.5

Address ' Input Register Parameter Modbus Protocol Start

Register Address Hex
Parameter Units Format Hi byte Lo byte

30001 Voltage Volis Float 00 0o
30007 Current Amps Float 00 06
30013 Active power Watts Float 00 oc
30018 Apparent power VA Float 00 12
30025 Reactive power VAr Float 00 18
30031 Power factor None Float 00 1E
30071 Frequency Hz Float 00 46
30073 Import active energy kWh Float 00 48
30075 Export active energy kWh Float 00 4A
30077 Import reactive energy kvarh Float 00 4C
30079 Export reactive energy kvarh Float 00 4E
30343 Total active energy kWh Float o1 56
30345 Total reactive energy Kvarh Float 01 58

Uil 3.5 mssitegieyauenta luslanea lulun RTU vosdiinesiu SOM-120

s : http://www.smicrothai.com/smicro_3.php
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sUkuudeyauenta Tslamea wuu RTU aeillasasiesialusinneadiuvens

[ Y [

dedeyaiieltengaruSunamaliihliihainuaasasengliludaiaviaiines dannsae 3.1

M13199 3.1 lassaiesvialusinneadiuresnisdedayauiunamislnh

Address Function Data code Checkout code

01 04 00 00 00 4k 70 3E

msnensialusianeaainasedl 3.1

1. Address 1utavgiudunn aznuinldaide 01 Wuudanduiavgiudu
1 U 9218y 1 Yevenindugunsaifii 1

2. Function t1Jutaug1uduvin azwuailaaids 04 drninvanduiavgiudy
1 U0 sz 4 Wudddlvisudeya

3. Data code iflutavgnudunn Tae 2 ludusn fla 00 00 UsuendeagBuduiden
A7l Address 00 00 wa 2 Tududs Ao 00 4E UsuandanisiSunandia Address
00 4E tufle avSenAuansmusiu i mdseulng é’fﬂ'gﬂﬁ 3.5

4. Checkout code F¥@aNSITADUAINUYNABIVEIVBYALUY CRC (Cyclical
Redundancy Checking) au1a 2 lud A1 CRC 5L¥Jumﬁﬁ’m’;mmﬁm%’auumqﬂ
Tud

dlemuanisaensiafienanldudiszuidiuanen CRC 1den Input type ;

Hex u&2tinludf 1-6 urldlutes Calculate CRC 28U AICRC wuundulud Aussiia

(CRC-16 (Modbus) Al 0x3E70 ) wsiAn CRC #ildie 0x703E Lanssud 3.6

1 byte checksum 83
CRC-16 0x2570 (CRC-16  (Modbus)
CRC-16 (Modbus) 0x3E70 ——>| A9 (0X3E70) L@ AN
CRC-16 (Sick) 0x2E30 o o
CRC-CCITT (XModem)  Ox65AC CRC #l4ffio 0x703E
CRC-CCITT {OxFFFF) 0x6BBC
CRC-CCITT {0x1DOF) 0x5492
CRC-CCITT (Kermit) 0x4182
CRC-DNP 0x13DF
CRC-32 0x1E7ABS51

0104 00 00 00 4E || Calculate CRC |

Input type: ASCII '® Hex

Ui 3.6 TUsunsuduIn CRC vesmsdstustnaoauFunamallin
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azlaswaldsinmaanavua 8 lud sia 8 luataziluswandslunifimasiiiale

fmesdadayanduu wanwiagui 3.7

5/28/2018 22:04:31,568 [TX] - 61 04 00 00 08 4 70 3t

5/28/2018 22:04:31.789 [RX] - 01 64 9C 364 CCC0J00 00 0 00 00 00 09 00 3F 30 £5 60 00 00 00 00 00 09 00 00 43 1 66 66 00 00 00 0 00 00 0 10
43 1€ 68 £C 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 09 3F 7F FC 69 00 00 00 00 00 00 09 00 00 00 09 09 00 09 00 00 00 09 00 00 %0
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 09 00 00 00 00 00 00 00 00 00 00 09 00 00 00 00 30 (0 (0 (0 EQ £ £0 €0
FO £ FO FO FO FO 4243 00 00 41 40 OC 44 3 93 F7 (F 3F % 04 19 86 A

5UN 3.7 sialuslameativesdiuvesiwesduoyaUsunaliihuasnoundu

M193°99 3.2 salUslapeativiosdiuvesdimesdateyanswulnilnaunduun

Address Function Data Data Checkout

code length code

43 64 CC CD 00 00 00 00 00
00 00 00 3F 30 E5 60 00 00
00 00 00 00 00 00 43 1E 66
66 00 00 00 00 00 00 00 00
43 1E 68 EC 00 00 .00 00 00
00 00 00 00 00 00 00-00 00
00 00 00 00 00 00 3F TF FC
B9 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
0000 00 00 00 00 00 00 00 B6 | A8
0000 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
80 CO CO CO EO EO EO EO FO
FO FO FO FO FO 42 48 00 00

01 04 9C

41 40 0C 4A 3E 93 F7 CF 3F
96 04 19




28

Receive : Data message tJugunuunisnensialusianeaniiinesdatoya

NAULLANIRINITIN 3.2

Address Function code Data length

@ 9Cl43 64 CC CD 00 00 00 00 00 00 00 00 3F 30 E5 60 00 00 00 00 00 00 00 00

(13 1E 66 66 00 00 00 00 00 00 00 00 43 1E 68 EC 00 00 00 00 00 00 00 00 00 00 00
DO 00 00 00 00 00 00 00 00 3F 7F FC B9 00 00 00 00 00 00 00 00 00 00 00 00 00 00
DO 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
DO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 80 CO CO CO EO EO

FO EO FO FO FO FO FO FO 42 48 00 00 41 40 OC 4A 3E 93 F7 CF 3F 96 04 19|B6 A8

?

Data code Checkout code

[ [

nanniseua1vTuImnlilinidmesditeyanduynludoyaaugudumn

Y
[

161 lust Tagludi 1 Ysuendndugunsaidnd 1, ludit 2 Wuddstieudeya, Tudd 3 1u
wgudunn Ao 9C wlanduaugiuduasld 156 avvsuenindeyadiliuiiflud dufe
foyail 156 ludlu Data code n159g1idoyail Data code 1ALIMIMATUTINAMNITN
Taeldludia 4-7 wihriuaussdulniide 43 64 cC €D smdaaduavguaumduneiouls
228.8 1nadf wanaiazudl 3.8 uaw Lusidl 160-161 Hur CRC dhfudiiduinmnaindayann

Tus

Floating Point to Hex Converter

¥/ show details _ Swap endianness

Hex value:|0x4364CCCD Convert to float
0x4364CCCD

4 3 6 4 C G C D
ol1]o]ofelef1]1]o[1]1]olo]1]afe]1]1]ool1]1]a]e]1]1]o]of1]1]0]1
0 [ 10000110 11001001100410011004101
sign exponent mantissa
+1 134 1.11001001100110011001101 (binary)

+1* 24134 -127)*  1.787500023841858
+1* 128.000000*  1.787500023841858
2288

Float value: 228 8 Convert to hex

JUN 3.8 Aussiulilimihuwlaaduavgiuau

i - https://gregstoll.dyndns.org/~gregstoll/floattohex/
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U 3.9 nesndoaIIEniINNRTegll iU uavidneailines

3.2.2 1A59a31980813 38N I9UN295079 11 iU wagatuiindaya
drudanuduiindoyailazld vegaduiindeyadeudiAvunssesergli way
insiusunsutevunindeyaadlunisaniteainudn lag Juiindeyanat Ju weu U anu
v oA - a s 1 a [ Y
nardagdu AesiunarluasasasuinmasarUsuaunisbnii lown wsesdy, nszua,
Anae
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Arduino Mega 2560

----------------

4444 a4
T
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—— e 4

5UM 3.10 nsdoseninuegaduiintoyaid i uuneslsen iy

3.2.3 lassaiedonsszning wegadesisiians fiu NETPIE
drunseNsesyNINe venadeansliany du NETPIE 4 uegadearsliasasiy

v

Foyauiunamslilinnnddvaiines Ineldunaiasenghilugunsaidedaya antunega
doansiianeagdadayausunamaalninldiu NETPIE rusyuudyaios WI-FI uansmaidu
nsMMuazdIuYaInINsEAIUNTe Dashboard Yoyatuin1s8nianiiiaiaswmeutiuy

nssasEinaenadeasliang fu NETPIE wansiagun 3.11
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Arduino Mega 2560

uapadassliane

5UM 3.11 nsdeseninmenadeansisany fu NETPIE

3.2.3.1 3571514 NETPIE Feed Wrumawiiaiu NETPIE
n. W1gnuwIu https/netpie.o/#contact Inetden FEEDS 910y

RESOURCES Wanssiaguil 3.12

LOG ouT

- DO S -
A SOCIAL PLATFORM FOR THINGS TO INTERACT

GET STARTED NOW

UM 3.12 sUanaN5unlgu Feed 9Ny Resources
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. @374 Feed vl vi38fiy Feed MEN1SAANTILATOMUY + NYNULUDI

Feed LLaméﬁgﬂﬁ 3.13

5UN 3.13 sUnanansasaviveliiy Feed Tnyl

[V
=

A. Ao Feed laentellavaadligivineiiuiney uagugrivvasly

[V
A

au Wenwweumlvinan CREATE eaie Feed hanedssui 3.14

CREATE CANCEL

JUN 3.14 JULEAINNSAY0 Feed

4. Liloa513 Feed 39 asdnguiiisieen Feed munmdneans lusieeng
1l loia¥19a519 Feed Mi17091 “FEEDMete002” #9azlUusingluntisiu Feed awsndun
Tupsesioluisanunsanduaniimingaaiiladnainuinsiuves Feed lngndniiasaamanesy

UTZUANUVINBVAITE Feed VIFBINTT WaANNFUT 3.15

HOME + PARTNERS ~ DEVELOPERS «

N FEEDMeter002

DESCRIPTION : TAGS : LOCATION :

EDIT

3U# 3.15 sUuanamtnge Feed
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9. 11199970 Feed Nas193ulmididsliatnnsasuala 9 wwunls Jdeq
314 Field Tuxnsudeya Winadu + ADD asusinguiasliaaing q Tudqeegeil 1lu

N158514 Field 31u2u 5 Field 91113971 Volt, Power, Current, PF wag E (1399zdadudo

@ v

@ v = 1 v J dyv LY a
azliﬂ‘l@) ‘VI'mll‘Vi‘u’JEJﬂig‘ql’JL‘W@ﬂ’]iLLﬁﬂ\‘INﬁﬁ@lU 1neg o VUSUGITDITURNIZUDLATUN

o
Y oY

Atav (Number) Wiy Taglusuiantonasinsiauiadnlvsessudeyasiindu 9 wanq
AU 3.16

Y

PARTNERS ~ DEVELOPERS -~ oG RESOURCES ~ g

volt
Type : numbear W
Unit :

N /A
(4]

ao% R

powe
Type : number
Unit :

N/A e —_ _—
(]

07:00:00
L oh

currer
Type : numbear
Unit : 4

N/A —— - —
[ it PN
PF
Type : numbsr
Unit
N/~ T — ———— - -
(4] L‘7-35éu
E
Type : number
Uniit : &5
NY/A L - - - - — = — - —
& 0P

3UN 3.16 5ULaNI69E79 Feed Nas190unae 5 Field

' £
v A |4 =

2. NIMUUAANSIUNITNENS Feed 119991A Feed uAazdunasatiumn
"y U Resource dasyinladuiu ApplD fetulunisinluldaudniudesdlieswenis
Anuedns mslvdnsivaunsaliaeidnune unselisy Feed dimeriu 2 35 Taun

2.1 n1514 APl Key 1Us1ngogluwiiu Permission 38iazeyqynld

Client 71l API key a@nunsaeudeu Feed kg 33n13th APl key UL

¥

2.2 n3lansiu ApplD Tolaruaniz ApplD 19391184 Feed Lyt

< 1 3

a1 neAuazaInTutussun WUt sa1ndun1sInansAurudy Felidas

Qe

aa

AluuATAAUswnsunsTHaAVSHU ApplD agyibinnaunsally ApplD Tufavieuviodeu
Feed tnsloufunun nmsservildlnandniiuiiu Permission wazadnii EDIT annduiium
AppID fiasnslians “301d0N31NLUY Drop-Down WagAdn SAVE éfﬂgﬂﬁ 3.17 Wunsla
Avdiu ApplD fide “allow all” Kafunngunsainield AppiD 1 aganunsngiuideu Feed
Hlaedaluia nseygnfuuuiandunisuanandlusuuuuiientunistt Default API key

984 Feed TUlY
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HOME ~ PARTNERS ~ DEVELOPERS 0G RESOURCES ~ & . LOG QUT

N\ FEEDMeter002 | remision |

default APT key : ibSVMPGK1uUs3WY0zAZIBfs)xNPj8Gda (Tw)

ALLOWED APPLICATION ID
allow all

Permissions : (7) Read only. (tw) Read & Write

UM 3.17 sUuananisiidnsnisiindia Feed fiu ApplD

4. N34 AppD lUldausiuiu wegadeansiiane fagui 3.18 wag 3.19

#include <ESPEZ6E6WiFi.h> oAy TWaIU nneg

#include <MicroGear.h> 499 WI-FI Serial monitor

#include «<SoftwareSerial . h>

Y
const char* ssid = "SUEEAI SABAIJLI™;
const char® password = "08T73130514Y;

String, V,.I,P.PE, E;

#define RPPID "DeviceMeter" :
#define FEX "isbgvCBemvihTjR" Lohnan
#define SECRET "gIP4KkBeYSWMiGyXQAIgTGVEQ" NETPIE
#define ALIAS "moudol™

A

$define FEEDID "FEEDMeter(O02"
$define APIEEY "ibSVMPGEluUs3WYOzAZ1BfsXxNPjEGda"

Ui 3.18 1h App ID TlFssmfuuegadeansliae
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T I e

connected
Pukblish...

Incoming message

connected
Pukblish...

Incoming message

connected
Pukblish...

Incoming messag

im

connected
Fublish...

Incoming message

connected
Fublish...

Incoming message

connected
Fublish...

Incoming message

connected
Fuklish...

Incoming message

connected
Fublish...

Incoming message

233.70,0.00,0.00,1.00,12.

[

234

234

TO gy s oy T oy L=

.00,0.00,0.00,1.

.00,0.00,0.00,1.

= r r=
LO0.a .._JI.-:J_DU.. 1
o000 1, 0.0 '.--'--
00,0.00,0.00,1

-00,0.00,0.00, 1
__|':I|. il I“:]FII ':'.-—
23

Ty L.

00, 12.

00, 12.

3'1]1‘7i 3.19 LAMINLNEIY Serial Monitor

3.2.3.2 33911519 NETPIE Freeboard wWrumisugintiu NETPIE

53

53
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A, 1d1dsguu NETPIE Account u&alufiluy RESOURCES wéidendi

FREEBOARDS Wanasisgufl 3.20
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HOME ~ DEVELOPERS ~ BLOG RESOURCES [l & v

FREEBOARDS

CONNECT EVER T 1 minNG

A SOCIAL PELATEFORM FOR THINGS TO INTERACT

5UN 3.20 sUnanansiinlgeu Freeboard A1nLY Resources

%, AANLASEMANY + Liioadne Freeboard Tuslval

A. fiile Freeboard waanalal CREATE

5. ADD Wutydwiuiiia Datasource Afuuvasdoyaiioyideusaiite
FaRRNUILERS meé’qgﬂﬁ' 3.21

{% NETPIE Freeboard DATASOURCES

ADD

5UN 3.21 JULAAINISLIL Datasource

9. #1ua"9 DATASOURCES m@nii ADD 2zU31n4) Datasource Type ¥{in
si199 TidenLTu NETPIE Microgear uamaaguil 3.22
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DATASOURCE

TYPE  Selectatype..

Selectatype...

JSON

Open Weather Map API CANCEL
Dweet.io

Playback

Clock

sUN 3.22 uansnisiientszinnuas Datasource

2. ldveyadmiu Datasource Fausznougie

2.1 NAME fe Tei3un Datasource fildgneda (liiy 16 #adnws) Tu
A0ENIUNINAUE1IAD meter

2.2 APP ID fie App ID Aildadrsrinuntlusiasgnslunmsiugnsie
Device Meter

2.3 KEY Ao Key ildannnisads App Key uuiiu NETPIE

2.4 SECRET f® Secret U89 Key UuIU NETPIE

2.5 SUBSCRIBED TOPIC A® Topic #ltdmiunisfudsdeyaied
ey APPID tfu  nsdlildidu /# Semumunedn Sudennuain

N Topic
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DATASOURCE

NETPIE Microgear
meter

DeviceMeter

cGRaxZrD1rETm

ACEUIXbJTY4X0rQIGCWAEXas

ICRIBED TOPICS

=M=, the default is /#

REATED ACTION

2izr 3 Jsiasource is created

JECTED ACTION

5UN 3.23 uanan1sseuteyaved Datasource

¥. il Panel dm3ua¥ia Widget f1en13adnil ADD PANE axUs1ng

Panel WINTULNAUA Wanasaguil 3.24

NETPIE Freeboard P

Hanw
dashboarahieniior
netpie centrol

netnia OTI
ADD

5UN 3.24 uananisiiiy Panel dmiuasha Widget
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% 1fiy Widget Uy Panel fiadraiuluallae Adnfia3ommne + waziden
¥iaUed Widget 19U Gauge ﬂsaﬂ%’ammaqlﬂﬁqgﬂﬁ 3.25 uainm
Save axlsmiiussgUT 3.26
%.1 TITLE fedold Widget 4
%.2 VALUE 1%fnan7l + DATASOURCE a@usedeves Datasource 71

loas19l) wazarusadenvenilos

Y

WIDGET

VALUE  datasources["meter']["alias"]["meter"] % DATASOURCE X

UNITS

MIMIRILIL!

5UN 3.25 uanan1sidenyseianues Widget

@ NETPIE Freeboard DATASOURCES

Name Last Updated
& IMPCRT meter 15:27:1
& EXPORT FEED 15:27:10
W RESET ADD

& ADD PANE

UMl 3.26 uanwiinszaudeyares NETPIE Freeboard

€aN
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3.3 NITUIUNITINAADY
Tunsmeassaglénnginaniidugunsalindedddluiinnneluduiou wu gunsal

¥159ileiie, Winay, viasalduunn 60 Ins, ﬁqmmaaﬂwaﬂﬁamﬁmﬁwmm 1.97 18U3 uag Y

naaealandunuyseguuin 2.38 lulaswiin WWusiu nsveaesiussuunsiainnisldnds

Y

Uanalwihdneddviaimesniu NETPIE agsilagniniiniseIvandinanadissuidensotn
fuudninfudsiongfuRivaiiines su Eastron SDM120 tievhnisinuTuadlii n1si
Tnannasnldunulvanmnuiuyuseduszuunsiaianmslindanuliiuansfagui 3.27
msilnaaviaenluazInandmieiseruszuuamainnisldusinaanulniansdissy
7l 3.28 way M lvaavasaliiazlnandfvlszsetusruunsainnsld Uil
uanadaguil 3.29 axvhmmeasadunan? Yu druvesszuunsainnisTiusuailwilugy

lﬂl gj 1 o lﬂl v E%4 1 1 U
Y 3.30 U LLNQ’N%i@’]ﬂIu AU N@@aﬁaﬁ’]ﬂiﬁﬂEJ‘{ISFLGULLMaQ‘{I"IEJLLEJﬂ"U’mﬂ‘L!

anelnlunassneves yaenbauwnulnanda
Yanansulvian

W

1
. Y
Yandirsuluan

JUT 3.27 myihlvananudumusietuszuuanainnsidndsnulnihdeiaviaiines

]
Y
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aglnunasaneves

Janisulvan Yannaeiluan
St yaenldLnulyan

FIRUNY

EUUNTININNG
19Usunadluldin

anelninasaneves

Uanwnsulvan yannaestvan
";:. uiuusea naonldunuluan
éhﬁmmu

FEUUNTITINNIG
TduSanadlsliin

Janmsulvian

U 3.29 nsthlvaavasaliuagivansduiulszgrenuszuunsiatanisldusunalih
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pouumeslundn !
yanauUasityyn
memmﬂiumanu ‘
wegaiudoya

!
!
§
G

aelvluvasaneves 7’
Awmesliin

uegadaansliay [ aellivdasnged

Uanisulvan

sUN 3.30 ngluszuunsiviamsldndanulilinniefdvaiines

3.4 N15YIN9UR9LUSHATY

mMehauEianuRasegll Suruiinumalnihanndidieines udmegadears
Fanefunegaduiindeyasumusinamadliihainurisesengli uegatuiindeyaazduiin
AN 9 15 39 wag NETPIE SuandSmnamislihanuegadeanslianoudaduiindlia

NETPIE )0 9 10 1171 msviaiuaeslusunsuuansssgud 3.31



SUAY

WH9I995079 LU
SuaUsanamalaii

% 1

NAINALLADS

43

wegadeansiiany
Suusunaumalniia
NUAI995DI9 14

NETPIE \

Sudsnamaslnihen / JunnaAtaslunIsavriedn

UONAADENTLIANY

v

Tufnalu NETPIE //
N 9 10 W /

v

— —2

gnenAUSu b |
/

L

— .

JUN 3.31 UNUATNLAAININTINNTINNUTDILUTUATY
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NAN13INMEBN

Tuuntiasduy mysenuuugaveasseganagaudiiuivan wWetiuaUIuimnig

Tl Inen1snageuwuseanily 2 JUkUU Ao JULUUNTHAAINATUNTINEIUNIY NETPIE

I3 v a al 1 = 1
Y31 E‘ULL‘U‘U?JENﬂ'ﬁLﬂ‘U?JE)Ha YALLDYAUANYBYVDINANITNAADY llﬂﬂﬁl’eﬂﬂu

4.1 NMSUEAINAFUNTMNIUNS NETPIE

IINNINABUNITHARINAFUNTINHIUNIG NETPIE 9gldnanisuansarusunaumasli

Jugunamiduiiagndennn 9 10 Wil wansdssui 4.4 wavadsunalnihtuasiuiindeya

139 NETPIE wonainfidawansmauminnssaiudeya Asunamidiitgudinisdneani

VIANATMOULY LaAAIAtIUR 4.5 lnedusgnisdadeyaresnvndey

> ]

) Annsewalnii 9) AnUsEnaunad i

JU# 4.1 nihievesRIneailines

@ COM4 (Arduine/Genuine Mega or Mega 2560) —

time

0:0:6 DAY : 20/5/2018 v = 223.80 VI = 0.24 A P = 52.90 W BPF = 0.97T E = 9.06 kWh
SEND
time

0:0:22 DAY : 20/5/2018 ¥ = 222.90 VI = 0.25 A P = 53.40 W PF = 0.98 E = 9.06 kWh
SEND

0:0:38 DAY : 20/5/2018 v = 223.00 VI = 0.24 A P = 52.70 W PF = 0.98 E = 9.06 kWh
SEND
time

0:0:54 DAY : 20/5/2018 ¥ = 222.50 VI = 0.24 A P = 52.00 W PF = 0.98 E = 9,06 kWh
SEND

[ _ : __ =]

b
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Wifuuenadeanslsay

& come - a X

connected
Incoming message --> 223,80,52.90,0.24,0.97,9.06

Publish...
222.90,0.25,53.40,0.98;,9.06

connected

Incoming message --%» 223.80,32.90,0.24,0.97,9.06

Publish...
connected

Incoming message --» 223.80,52.90,0.24,0.97,8.0¢

No line ending -~ w [ 115200 baud Clear output
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volt 200
Type : number ]
Unit : ¥ aue
5 al
22 00:00 02:00 04:00 06:00 08:00 10:00 12y 14:00  16:00  18:00  20:00  22:00
0 update ; 20082018 238682 Y
power
50
Type : number || Sun May 20 2018 00:00:45
Unit : ¥ 25| power = 53.05 W
58151 1]
Z‘J‘J‘) 00:00 02:00 04:00 06:00 08:00 10:00 12:% 14:00 16:00 18:00 20:00 22:00
O update ; 20/05/2018 23/56:2 W rouea(W)
current 10
Type : number ] 0.5
Unit : 4 _g:
2, =1.
0*2.74 1§0:00 0200 0400 0600 08:00  10:00 Lz:of 14:00  16:00  18:00  20:00  22:00
© uodste ; 20/05/2018 23:56:2 cursieni(A)
PE 2.0
Type : number ] L d
Unit = 0.0
1 -1.0
1 00:00  02:00  ©04:00 06:00 08:00  10:00 |00 1400 16:00  18:00  20:00  22:00
0 update ; 20052018 275608
B 1| e —————— T P e e —
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Unit : ki4h
4 G 0 il P o S e T . 8
10726 00:00  02:00 04:00 06:00  08:00 10:00 _apigp, 1400  16:00 18:00  20:00 22:00
m E(WH)

13 odate : 20/08
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800 & [ = | SDHC (H:) - b X
Home Share View 0
« . S 5 ThisPC 5 SDHC (H) 5 C (H) Vet

k. € Date ed T Size
# Quick access
3:34 DAY. : 9/10/25 3
B Desktop
P O KB

;- Downloads TEST {72543 1,642 KB
| Documents Y 14/2, 7 1,153 KB
&=| Pictures

201411

Compressed

Documents
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fa@a OneDrive -

ditems 1 item selected 1.60 MB =
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| TEST.TXT - Notepad

File Edit
16 DAY
122 DAY
138 DAY
;54 DAY
;18
126
142
158
;14
138
47

DAY
DAY
DAY
DAY

000000000 000000000000 0000000000000
W00 0D 00D s s s S VWU R R R RWWWWNMNMRRRERERERE R ODS®

A

UM 4.7 uansteyantu

: 28/5/2018
: 28/5/2018
: 28/5/2018
: 28/5/2018
DAY
DAY :
13 DAY
:19 DAY
135 DAY
:51 DAY
17 DAY
:23 DAY
:39 DAY
;55 DAY
;11 DAY
127 DAY
43 DAY
18 DAY
116 DAY

:32 DAY

(A8 DAY
4 DAY
128 DAY
:36 DAY

:52 DAY

:8 DAY
:24 DAY
;48 DAY
:56 DAY
:13 DAY

Format  View Help
1 28/5/2018 V =
1 28/5/2018
1 28/5/2018
1 28/5/2018
DAY :

28/5/2018

28/5/2018
28/5/2018

= el S =

28/5/2018 V =

28/5/2018 V
28/5/2018 V
28/5/2018 V

28/5/2918 V =

28/5/2018
28/5/2018
28/5/2018
28/5/2018
28/5/2018
28/5/2018

i

20/5/2018 VW =
28/5/2818 V =

28/5/2018 V
28/5/2018 V

28/5/2818 V =

28/5/2018 V
28/5/2018 V

28/5/2018 V =
20/5/2018 V =

28/5/2018 V
28/5/2018 V
28/5/2018 V
28/5/2018 V

223,88 VI =
= 222.98
= 223.08
= 222.58
= 223.80
= 224.18
= 223.98
= 224.989
= 223.98
= 222.789
= 222.88

= oS o S S o S S
et b b b b b b b ]

222. 88 VI =

232.78
234.78
= 224.88
223,88 W T =
222.98
222.38
222,780
223.48
224.48
224,50
225,48V I =
235.38 W I
226.88 V I
225,386 V-1

= = =

I
I
I=

= s o o = =
P b b b b

224,18V 1T =

222.68
223.38
223.568

VI
VI
VI

223,88 VWV I =

o
[N
[NE SN
[
[r= .

8.24 AP =
.25
.24
.24
.24
.24
.24

PR = E A E R S T R = = =
TTWTWTWTWTTTTTD

8.24 AP =

.24
.24
.25
B.24 AP =
.24
.24
.24
.24
.24

1
@o®

AP
AP
AP

[ B o B e B R o]
DB
T U W W oo

(]
=

8.24 A P =

n
[ I Bl ww ]
[
>
™ T 4

=
o
=
o
]

n
o=
CIR o B s i v |
[ -
e o I s [ O T B NS S
B E A
I
b= S
e
”'U'U'U

[ T v I v B v
Mo RO RN
B e EE
P S S
W T o ™o

v

52.98 W PF =
= 53.48 W
= 52.70 W PF
= 52.80 W PF
= 53.20 W PF
= 52.908 W PF
= 52.68 W PF
= 53.50 W PF
= 52.908 W PF
= 52.48 W PF
= 52.70 W PF
52.48 W PF =
= 52.70 W PF
= 53.30 W PF
= 53.80 W PF
52.88 W PF =
= 52.7@ W PF
= 52.20 W PF
=52.70 W PF
=52.58 W PF
= 52.70 W PF
= 53.18 W PF
53. 58 W\PF =
= 53.48 W PF
= 53.68 W PF
= 54.80 W PF
53.48 W PF =
= 52.18 W PF
= 52.98 W PF
= 52.60 W PF =
52.68 W PF =
= 53.30 W PF
= 53. 3% W-PE
= 53.18 W'PE
= 53,20 W PF

PF =

B8.97 E =
98
98
98
97
97
97
97
98
97
.98

20 EeE 0033
M M mmmmmmmm

B8.98 E =

B8.98 E
8.97 E
= B.97 E
B.98 E =
.97
.97
.98
.97
.97
.97
B8.97 E =
= B.97 E
B8.97 E
8.98 E

(=B o o I e I oo B oy ]
rm rm rm rm rm rm

B.98 E =

8.97 E
B8.98 E
8.97 E

B.97 E =

8.97 E
8.97 E
8.97 E
8.98 E

- d

9.86 klh
.86 kWh
.86 kWh
.26 kWh
.86 kWh
.86 kWh
.86 kWh
.86 kWh
.86 kWh
.86 kWh
.86 kWh
9.86 klh
9.86 klh
9.86 klh
9.86 klh
9.87 klh
.87 kWh
.87 kWh
.87 kWh
.87 kWh
.87 kWh
.87 kWh
9.87 klh
9.87 klh
9.87 klh
= 9.87 klh
9.87 klh
9.87 klh
9.87 klh
= 9.87 klh
9.87 klh
9.87 klh
= 9.87 klh
= 9.87 klh
= 9.87 klh

WIOAD WD WD WD WD WD WD WD WD

] ]
WD WD WD WD WD

p

= 2 2T T & =T

T EIT

P

S E e T

wiinlulwld¥ud 20 nouaiau 2561 (S a7 0.00 u.)
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| ) TEST.TXT - Notepad - O X

File Edit Format View Help
23:51:8 DAY : 20/5/2018 V = 223,30 VI =0.27 AP = 53.980 WPF = 1.80 E = 10.25 klh )

23:51:24 DAY : 208/5/2018 V = 224,20V I = 08.26 AP =59.50 W PF = 1.88 E = 18.25 kih
23:51:48 DAY : 20/5/2018 V = 224,686 VI = 0.206 AP =59.58 W PF = 1.88 E = 18.25 klh
23:51:56 DAY : 28/5/2818 V = 225,48 VI = 0.26 AP =60.80 W PF = 1.88 E = 18.25 kih
23:52:12 DAY : 28/5/2818 V = 225,88 VI = 08.27 AP =60.080 W PF = 1.8 E = 18.25 kith
23:52:28 DAY : 2@/5/2818 V = 222.7@ VI =08.26 AP =58.980 W PF = 1.88 E = 18.25 kih
23:52:44 DAY : 208/5/2018 V = 221.58 VI = 08.26 AP =55.80 W PF = 1.88 E = 18.25 kih

23:53:0 DAY : 28/5/2018 V = 220.486 VI = 08.26 AP = 57.80 W PF = 1.80 E = 18.25 kkh

23:53:16 DAY : 28/5/2818 V = 220.36 VI =08.26 AP =57.98 W PF = 1.88 E = 18.25 kih
23:53:32 DAY : 208/5/2818 V = 220.7@ VI = ©.26 AP =58.18 W PF = 1.88 E = 18.25 kith
23:53:49 DAY : 2@8/5/2018 V = 222,48V I = 08.26 AP =538.80 W PF = 1.88 E = 18.25 kih
23:54:5 DAY : 28/5/2818 V = 223.88 VI =08.26 AP = 58.80 WPF =1.80 E = 18.25 klh
23:54:21 DAY : 20/5/2018 V = 223.806 VI = 0.27 AP =59.20 WPF =1.88 E = 18.25 klh
23:54:37 DAY : 28/5/2818 V = 224,26V I = 0.26 AP =59.30 W PF = 1.88 E = 18.26 kih
23:54:53 DAY : 28/5/2818 V = 223,88 VI = ©.26 AP =58.80 W PF = 1.88 E = 18.26 kih

23:55:9 DAY : 28/5/2818 V = 222,26V I =08.26 AP =53.78 WPF =1.80 E = 18.26 klh

23:55:25 DAY : 208/5/2818 V = 221,88 VI = 08.26 AP =58.58 W PF = 1.08 E = 18.26 kkh
23:55:41 DAY : 2@/5/2018 V = 221.286 V I = @.26 A P =58.386 W PF = 1.88 E = 18.26 klh
23:55:57 DAY : 28/5/2818 V = 221.6@8 VI = 8.26 AP =53.48 W PF = 1.88 E = 18.26 khh
23:56:13 DAY : 28/5/2818 V = 221.68 VI = @8.26 AP = 58.40 W PF = 1.88 E = 18.26 kWh
23:56:29 DAY : 2@/5/2018 V = 221.7@a VI = 0.26 AP =538.40 W PF = 1.88 E = 18.26 khh
23:56:46 DAY : 208/5/2018 V = 222,806 VI =0.27 AP =58.50 W PF = 1.08 E = 18.26 kWh

23:57:2 DAY : 28/5/2018 V = 222,46 V I = 0.26 AP =58.78 W PF = 1.80 E = 18.26 kWh

23:57:18 DAY : 20/5/2018 V = 221.18 VI = 08.26 AP =58.10 W PF = 1.88 E = 18.26 kWh
23:57:34 DAY : 20/5/2018 V = 221.48 VI = 0.26 AP =58.20 W PF = 1.80 E = 18.26 kWh
23:57:50 DAY : 2@/5/2818 V = 221.26 VI =8.26 AP =53.20 W PF = 1.88 E = 18.26 khh

23:58:6 DAY : 28/5/2818 V = 221.18 ¥V T = B8.26 A P = 58.10 W PF = 1.80 E = 18.26 kWh

23:58:22 DAY : 20/5/2818 V = 221.286 VI = 8.26 A P =57.80 WPF =1.88 E = 18.26 klh
23:58:38 DAY : 20/5/2018 V = 223.80 V I =0.26 AP =59.20 W PF = 1.88 E = 18.26 kWh
23:58:54 DAY : 2@8/5/2818 V = 223,88 VI = 0.26 AP =59.40 W PF = 1.8 E = 18.26 kWh
23:59:10 DAY : 20/5/2018 V = 223,48 VI = 08.26 AP =59.30 W PF = 1.08 E = 18.26 kWh
§23:59:27 DAY : 28/5/2018 V = 224,68 VI = 8.26 AP = 59.680 WPF =1.80 E = 18.26 kWh
23:59:43 DAY : 20/5/2018 V = 223,98 VI = 0.26 AP =59.18 W PF = 1.88 E = 18.26 khh
23:59:59 DAY : 2@/5/2818 V = 221.26 VI =@.26 AP =58.38 W PF = 1.88 E = 18.26 kWh
8:8:15 DAY : 21[5#2@18 V=220.99VI-=0.26 AP=>58.80MWPF=1.80EFE-=18.26 ki
W

< >

-— —— ——
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Tsunsunanildivunesasengly

#include <DS1307RTC.h>  //lausnsfdeainmafiukanssiessideninelusensy

#include <TimeLib.h> /\ausiafigesindaiiuuanssesudontelsunsy
#include <Wire.h> //lausinisndedeansiugunsali2c/Twi
#include <SPLh> //lausanisinsedeasiugunsalspl

#include <SD.h> /Mlausisnisaniiganudn

#include "REG SDM120.h"  //lausnsienldiiawesainiines
#include <ModbusMaster.h> //lausiiluslanoadoans
ModbusMaster node; //n3AuuARILUTAN

File myFile;

const int chipSelect = 10;

String time ;
String Day = "";
tmElements t tm;

//01 04 00 00 01 56 71 3F // Test 30001

//

// Convent 32bit to float

//

// dtuwlanavgudunnilugudu
float HexTofloat(uint32 t x) {

return (*(float*)&x);

uint32_t FloatTohex(float x) {



return (*(uint32_t*)&x);

/!
float Read Meter float(char addr, uint16 t REG) {
floati=0;
uint8 t j, result;
uint16 t datal2];
uint32 t value = 0;
node.begin(addr, Serial2);

result = node.readinputRegisters (REG, 2); ///< Modbus function 0x04 Read Input

Registers
delay(500);
if (result == node.ku8MBSuccess) {

for(j=0;j< 2 j++)

data[jl = node.getResponseBuffer(j);

value = datal0];

value = value << 16;
value = value + data[1];
i = HexTofloat(value);

//Serial.printn("Connec modbus Ok.");

return i;
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}else {

Serial.print("Connec modbus fail. REG >>> "); Serial.printin(REG, HEX); // Debug

delay(1000);

return 0;

void GET METER({  // Update read all data
delay(1000), //
for (chari = 0; i < Total of Reg; i++){

DATA METER [i] = Read Meter float(ID meter, Reg addrli]);
ID_METER ALL=X

}

void setup() {
Serial2.begin(2400); // fﬁ’mmmmﬁ’ﬂumaﬁami
Serial.begin(9600); // AnuaausIlunisdedns
Serial3.begin(9600); // ﬁmummwm%’ﬂumi%aa’ﬁ
while (ISerial) ; // wait for serial
delay(200);
Serial.printin("ArduinoAll Datal.ogger Shield Test"),
pinMode(SS, OUTPUT);

// 51deunsldnisnunineaudn

if (ISD.begin(10, 11, 12, 13)) {
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Serial.printin("SD Card initialization failed!"),

return;

Serial.printin("SD Card OK.");

//ReadText();

void loop() {
//Serial.printin("LOOP");
GET METER():;
Serial.println(); // wansrUSInam sl fivedmes
/*Serial.print("Voltage = "); Serial.print(DATA METER[O0]);Serial.printn(" VAC";
Serial.print("Current = "); Serial.print(DATA METER[1]);Serial.printin(" Amps");
Serial.print("Active Power= "); Serial.print(DATA_ METER[2]);Serial.printin(" Watts");
Serial.print("Power Factor ="); Serial.printin(DATA_METER[3]);

Serial.print("Total Active Energy = "); Serial.print(DATA METER[5]);Serial.println("
kKwh");*/

time = Now()+" SenSerValue"; // UAAIUUNSAAIUT
String temp = Now() + "V =" + String(DATA METERI[O]) + " V" +
"I ="+ String(DATA_METER[1]) + " A" +
"P ="+ String(DATA_METER[2]) + " W" +
"PF =" + String(DATA_METER[3]) +
"E ="+ String(DATA METER[5]) + " kWh";

String sentToMCU = String(DATA_METER[O]) +"," +

)

67



String(DATA METER[1]) + "," +
String(DATA METER[2]) +"," +
String(DATA METER[3]) +"," +
String(DATA METER[5]);
Serial.println(temp);
if (ISerial3.available()) {
Serial3.println(sentToMCU);

Serial.println("SEND");

else {

Serial.printin("NO SEND");

delay(5000);
WriteText(temp);
delay(6000);

Serial.print(n("time");

void ReadText(}
// re-open the file for reading:

char dayCopy[50];
Day += tmYearToCalendar(tm.Year),
if (tm.Month < 10) {

Day += "O";



Day += tm.Month;
if (tm.Day < 10) {

Day +="0"

Day += tm.Day;

Day += ".txt"

Serial.println(Day);

Day.toCharArray(dayCopy, 50);

myFile = SD.open(dayCopy);

if (myFile) {
Serial.printin(Day);,  // read from the file until there's nothing else in it:
while (myFile.available()) {

Serial.write(myFile.read());

// close the file:

myFile.close();

else {
// if the file didn't open, print an error:

Serial.printin("error opening test.txt");
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void WriteText(String txt){
//Serial.println(txt);

char dayCopy[50];
Day += tmYearToCalendar(tm.Year);
if (tm.Month < 10) {

Day += "O";

Day += tm.Month;

if (tm.Day < 10) {

Day +="0"
}
Day += tm.Day;
Day += ".txt"

Serial.println(Day);
Day.toCharArray(dayCopy, 50);
myFile = SD.open(dayCopy, FILE WRITE);
if (myFile) {

myFile.println(txt);

myFile.close(); else {

// if the file didn't open, print an error:

Serial.printin("error opening test.txt");
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//a3799 U8R 39498 1Now()
String Now(){
//Serial.printin("now()");
String time ="
if (RTC.read(tm)) { //8nanunsneudayaannRTCLaas9ikUsaSatime

nn

//  time = String(tm.Hour+":"+tm.Minute+""+tm.Secnd+" DAY :

"+tm.Day+"/"+tm.Month+"/"+tmYearToCalendar(tm.Year));
time+=tm.Hour;
time+="";
time+=tm.Minute;
time+="";
time+=tm.Second;
time+=" DAY : ";
time+=tm.Day;
time+="/";
time+=tm.Month;
time+="/",;
time+=tmYearToCalendar(tm.Year);
}
else { //inldanunsagrudeyadnRTCILaRHA
time = "NO";

if (RTC.chipPresent()) {

Serial.printin("The DS1307 is stopped. Please run the SetTime"),



Serial.printn("example to initialize the time and begin running.");

Serial.print(n();

else {

Serial.println("DS1307 read error! Please check the circuitry.");

Serial.println();

//Serial.println(time);

return time;

L SR | /4y~ R I\ S S\ - —
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laus13 REG_SDM120.h 9zgnluldlu #include "REG_SDM120.h" vaslusunsundn
#include "REG_SDM120.h"
#define ID_meter 0x01

#define Total of Reg 6

#define Reg Volt 0x0000 /7 0.
#define Reg Current 0x0006 /7 1.
#define Reg ActivePower 0x000C // 2.
#define Reg PowerFactor Ox001E /7 3.
#define Reg Frequency 0x0046 // 4.
#define Reg TotalActiveEnergy 0x0156 // 5.

uintlé t const Reg addr6] = {
Reg Volt, Reg Current,

Reg ActivePower,

Reg Powerfactor,

Reg Frequency,

Reg TotalActiveEnergy

float DATA_METER [Total of Reg];
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Tsunsudedoyali NETPIE fldiusagadaanslians

/* NETPIE ESP8266 basic sample */

/* More information visit : https://netpie.io ¥/

#include <ESP8266WiFi.h> //laus3i5enly ESPE266WiFi

#include <MicroGear.h> /Nausi3isenld MicroGear

#include <SoftwareSerial.h> /avrisenlduideudeneniia

const char* ssid = "SUKKAI SABALJAI Floor3": // 9 Wi-Fi figeensidoune
const char* password = "0873139514", // SHANU Wi-Fi

String V,|,P,PF E; /7 Fulsidoin1saee

J/endmsuidese NETPIE

#define APPID "DeviceMeter"

tdefine KEY  "cGRtjaxZrD1rE7m"

#define SECRET "AC6U3jxbJTY4AX0rQfGCWAexas"
#define ALIAS  "mcu001"

#define FEEDID "FEEDMeter002"

#define APIKEY "ib5VMPGK1uUs3WY0zAZBfsXxNPj8Gda"
// Usgnadauseng 9

WiFiClient client;

SoftwareSerial magaCore(13,15);

int timer = 0;

MicroGear microgear(client);

//a A pua bl falvina el

Y

void onMsghandler(char *topic, uint8 t* msg, unsigned int msglen) {
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Serial.print("Incoming message -->");
msg[msglen] = "0

Serial.printtn((char *)msg);

void onFoundgear(char *attribute, uint8 t* msg, unsigned int msglen) {
Serial.print("Found new member --> "),
for (int i=0; i<msglen; i++)
Serial.print((char)msglil);

Serial.println();

void onLostgear(char *attribute, uint8 t* msg, unsigned int msglen) {
Serial.print("Lost member --> "),
for (int i=0; i<msglen; i++)
Serial.print((char)mssglil);
Serial.println();
}
/* When a microgear is connected, do this */ dloweusielulasiisudlrviseluil
void onConnected(char *attribute, uint8 t* msg, unsigned int msglen) {
Serial.printin("Connected to NETPIE...");
/* Set the alias of this microgear ALIAS */
microgear.setAlias(ALIAS);
}

// AseaAEIusng ¢ T9AU Wi-Fi ,microgear Wag Wosnaoans
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void setup() {
/* Add Event listeners */
/* Call onMsghandler() when new message arraives */
microgear.on(MESSAGE,onMsghandler);

/* Call onFoundgear() when new gear appear */
microgear.on(PRESENT,onFoundgear);

/* Call onLosteear() when some gear goes offline */
microgear.on(ABSENT,onlLostgear);

/* Call onConnected() when NETPIE connection is established */
microgear.on(CONNECTED,onConnected);
Serial.begin(115200);

Serial.println("Starting...");

/* Initial WIFI, this is just a basic method to configure WIFI on ESP8266.
*/

/7 dndlunisidesste Wi-Fi
if (WiFi.begin(ssid, password)) {
while (WiFi.status() 1= WL_CONNECTED) {
delay(500);

Serial.print(".");

Serial.printin("WiFi connected");

Serial.printin("IP address: ");
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Serial.printin(WiFi.locallP();

/* Initial with KEY, SECRET and also set the ALIAS here */
microgear.init(KEY,SECRET,ALIAS);

/* connect to NETPIE to a specific APPID */
microgear.connect(APPID);

magaCore.begin(9600);

void loop() {
// mM3Apansszning Node MCU fu lilasnealmass (Arduino Mega 2560)
if (magaCore.available()) {
String resiveFormMaga = magaCore.readString();
V = getValue(resiveFormMaga, ', 0);
| = getValue(resiveFormMaga, ','; 1);
P = getValue(resiveFormMaga, ', 2);
PF = getValue(resiveFormMaga, ', 3);
E = getValue(resiveFormMaga, ',', 4);

}

/* To check if the microgear is still connected */ / asavdeunsleusefusiuled
NETPIE

if (microgear.connected()) {
Serial.println("connected");
/* Call this method regularly otherwise the connection may be lost */

microgear.loop();



if (timer >= 1000) {
Serial.printin("Publish...");
/* Chat with the microgear named ALIAS which is myself */
// asngeuninsutoyaainiiinesvelyl
if (V&&|&&P & PF R E &RV I="&& I!=""&&% P l1=""&&PF!="&&E I="){

String data2feed = "(\"volt\":" + (String)V + "\"power\":" + (String)P +
"N'current\":" + (String)l + "\"PF\":" + (String)PF + "\"E\":" + (String)E + "},

// dedfoyaiilevinnisidouns i NETPIE
microgear.writeFeed(FEEDID,data2feed);

String data2freeboard = (String)V + "," + (String)P + "," + (String)l + ", +
(String)PF + "' + (String)E;

// detfoyaiitowansuail NETPIE
microgear.chat(ALIAS,String(data2freeboard))

Serial.printin(data2freeboard);

Serial.printin("No Data...");

timer = 0;

else timer += 100;
}
// tmsideusedadossviinsideusolmisnads
else {

Serial.printn("connection lost, reconnect...");
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if (timer >= 5000) {
microgear.connect(APPID);

timer = 0;

else timer += 100;

delay(100);

}

'
a |

// Merdudmsunendeyailudiuandeyaiignduwnann Arduino Mega 2560

Y

String getValue(String data, char separator, int index)

int found = 0;
int strindex] = {0, -1 };
int maxindex = data.length() - 1;
for (int i = 0; i <= maxindex && found <= index; i++) {
if (data.charAt(i) == separator || i == maxindex) {
found++;
strindex[0] = strindex[1] + 1;

strindex[1] = (i == maxIndex) ? i+1 : i;

nm

return found > index ? data.substring(strindex[0], strindex[1]) : "
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The energy-meters “with a blue back-lighted LCD screen for prefect reading” are used to measure single-phase like
residential, utility and Industrial application. The unit measures and displays various important electrical
parameters, and provide a RS485 communication port for remote reading and monitoring. Bi-directional energy
measurement makes the unit a good choice for solar PV energy metering. The compact design and din rail
installation provides a easy and economical solution for your metering demand.

aen’era'| Epémca'ﬁogs

Voltage AC (Un)
Voltage Range
Base Current (Ib)

Max. Current (Imax)

Mini Current (Imin)

Starting current

Power consumption

Frequency

AC voltage withstand
Impulse voltage withstand

Overcurrent withstand

Pulse output rate

Display
Max. Reading

-8t/
Voltage
Current
Frequency
Power factor
Active power
Reactive power
Apparent power

Active energy

Reactive energy

230V

176~276V AC

5A

45A

0.25A

0.4% of Ib

<2W/10VA
50/60Hz(+10%)

4KV for 1 minute
6KV-1.2uS wavform
30Imax for 0.01s
1000imp/kWh (default)
100/10/1 imp/kWh/kVarh (configurable)
LCD with blue backlit
99999.9kWh

0.5% of range maximum

0.5% of nominal

0.2% of mid-frequency

1% of Unity

1% of range maximum

1% of range maximum

1% of range maximum
Class 1 IEC62053-21

Class B EN50470-3

1% of range maximum
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Operating temperature -25C to+55C
Storage and transportation temperature  -40C to+70°C

Reference temperature 23C+2¢C

Relative humidity 0 to 95%, non-condensing
Altitude up to 2500m

Warm up time 10s

Installation category CAT Il

Mechanical Environment M1

Electromagnetic environment E2

Degree of pollution 2

Pulse Output

The meter provides two pulse outputs. Both pulse outputs are passive type.

Pulse output 1 is configurable. The pulse output can be set to generate pulses to represent total / import/export
kWh or kVarh.

The pulse constant can be set to generate 1 pulse per: 0.001(default) /0.01/0.1/1kWh/kVarh.

Pulse width: 200/100/60ms

Pulse output 2 is non-configurable. It is fixed up with total kWh. The constant is 1000imp/kWh.

RS485 output for Modbus RTU

The meter provides a RS485 port for remote communication. Modbus RTU is the protocol applied. For Modbus
RTU, the following RS485 communication parameters can be configured from the Set-up menu.

Baud rate: 1200, 2400, 4800, 9600

Parity: NONE/EVEN/ODD

Stop bits:1or2

Modbus Address: 1 to 247

(k")

Din rail dimensions 17.5x119x62 (WxHxD) DIN 43880
Mounting DIN rail 35mm
Sealing IP51 (indoor)

Material self-extinguishing UL94V-0



When it is powered on, the meter will initialize and do self-checking.

1 Full Screen
"V: It will last for 3 seconds.
R

2 Software version

It will last for 3 seconds.

e
€3
£

After the self-checking program, the meter display will show the total active energy (kWh)

There is a button on the front of the meter. After initialization and self-checking program, the meter display the
measured values. The default page is total kWh. If the user wants to check other information, he needs to press
the scroll button on the front panel.

Click the button, the LCD display will scroll the measurements.

Keep pressing the button for 3 seconds, the meter will get into set-up

mode.

1 Total active energy (kWh)
gM Display format: 0000.00->9999.99->10000.0->
99999.9->0000.00
o4

1-1 Import active energy (kWh)
e - = Display format: 0000.00->9999.99->10000.0->
= == :: ='.‘ .-= ..‘ E ' 99999.9->0000.00
- T e’ Ve o -

1-2 Export active energy (kwh)

g Display format: 0000.00->9999.99->10000.0->
' 99999.9->0000.00
-
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Voltage (V)

Current (A)

Active power (W)

Frequency ( F)

Power factor ( PF)

Modbus Address ( ID)
Default: 001

Baud rate
Default ; 2400bps

Parity
None/even/odd are optional

Default: none



To get into Set-up Mode, the user need keep pressing the button for 3 seconds, the meter LCD will shows “-SET-“

The user can program the meter parameters by sending correct command via RS485 port.
The protocol is Modbus RTU. For the details. Please look at the “SDM120-Modbus protocol”.
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1: Lin 2:L-out 3/4:N 5/6/7:PO2+/Com/PO1+ 8/9/10: GND/RS485 B/A

62mm

86



Installation
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Handson Technology

User Manual V1.2
ESP8266 NodeMCU WiFi Devkit
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The ESP8266 is the name of a micro controller designed by Espressif Systems. The
ESP8266 itself is a self-contained WiFi networking solution offering as a bridge from
existing micro controller to WiFi and is also capable of running self-contained applications.

This module comes with a built in USB connector and a rich assortment of pin-outs. With a
micro USB cable, you can connect NodeMCU devkit to your laptop and flash it without any
trouble, just like Arduino. It is also immediately breadboard friendly.

1 www.handsontec.com
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1. Specification:
e Voltage:3.3V.
e Wi-Fi Direct (P2P), soft-AP.
e Current consumption: 10uA~170mA.
Flash memory attachable: 16MB max (512K normal).
Integrated TCP/IP protocol stack.
Processor: Tensilica L106 32-bit.
Processor speed: 80~160MHz.
RAM: 32K + 80K.
GPIOs: 17 (multiplexed with other functions).
Analog to Digital: 1 input with 1024 step resolution.
+19.5dBm output power in 802.11b mode
802.11 support: b/g/n.
Maximum concurrent TCP connections: 5.

2. Pin Definition:

crrote |—{ user |—{ wace |
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GPIO00
Ly *

= (Thost I 330

- -
T
scLK i
e GND 6P1013 RXD2 HMOST
= EE! 1015 | 02 }—{ W |
e ==
=3 - Y
EERD Vin 3v3 330

DO(GPIO16) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.

3. Using Arduino IDE

www.handsontec.com

W
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MAXIMN

Half-Duplex RS-485-/RS-422-Compatible
Transceiver with AutoDirection Control

General Description

The MAX13487E/MAX13488E +5V, half-duplex, +15kV
ESD-protected RS-485/RS-422-compatible transceivers
feature one driver and one receiver. The MAX13487E/
MAX13488E include a hot-swap capability to eliminate
false transitions on the bus during power-up or live
insertion.

The MAX13487E/MAX13488E feature Maxim's propri-
etary AutoDirection control. This architecture makes the
devices ideal for applications, such as isolated RS-485
ports, where the driver input is used in conjunction with
the driver-enable signal to drive the differential bus.

The MAX13487E features reduced slew-rate drivers
that minimize EMI and reduce reflections caused by
improperly terminated cables, allowing error-free trans-
mission up to 500kbps. The MAX13488E driver slew
rate is not limited, allowing transmit speeds up to
16Mbps

The MAX13487E/MAX13488E feature a 1/4-unit load
receiver input impedance, allowing up to 128 trans-
ceivers on the bus. These devices are intended for half-
duplex communications. All driver outputs are
protected to +18kV ESD using the Human Body Model
The MAX13487E/MAX13488E are available in an 8-pin
SO package. The devices operate over the extended
-40°C to +85°C temperature range.

Applications

Isolated RS-485 Interfaces
Utility Meters

Industrial Controls
Industrial Motor Drives
Automated HVAC Systems

Pin Configuration and Typical Application Circuit appear at
end of data sheet.

MAXIM

Features

4 +5V Operation

4 AutoDirection Enables Driver Automatically on
Transmission

4 Hot-Swappable for Telecom Applications

4 Enhanced Slew-Rate Limiting Facilitates Error-
Free Data Transmission (MAX13487E)

4 High-Speed Version (MAX13488E) Allows for
Transmission Speeds Up to 16Mbps

¢ Extended ESD Protection for RS-485 I/0 Pins
+15kV Human Body Model

4 1/4-Unit Load, Allowing Up to 128 Transceivers on
the Bus

4 8-Pin SO Package

Ordering Information/
Selector Guide

PART PIN- SLEW-RATE PKG
PACKAGE LIMITED CODE
MAX13487EESA+ 3 SO Yes S$8-2
MAX13488EESA+ 8SO No S8-2
+Denotes a lead-free package

All devices operate over the -40°C to +85°C temperature range.

Functional Diagram

MAXIMN

oy

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.

F88VE LIXVIN/IL8YELXVIN
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MAX13487E/MAX13488E

Half-Duplex RS-485-/RS-422-Compatible
Transceiver with AutoDirection Control

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

Supply Voltage Vcc
SHDN, RE, DI

Continuous Power Dissipation (Ta = +70°C)
8-Pin SO (derate 5.9mW/°C above +70°C)........

..-40°C to +85°C
+150°C
5°C to +150°C

Operating Temperature Range
Junction Temperature. .
Storage Temperature Range .
Lead Temperature (soldering 10s

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = +5V £5%, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER [ symsoL | CONDITIONS MIN  TYP  MAX | UNITS
DRIVER
Rpirr = 1009, Figure 1 2.0 Vce
Differential Driver Output Vob RpirF = 54Q; Figure 1 1.5 Vv
No load
ser Common-Mode Output s 4
Driver Common-Mode Outpu Yoc RL = 1009 or 54€, Figure 1 3 v
Voltage
Driver Disable Threshold Vor Figure 2 (Note 2) +0.6 +1 \
Input-High Voltage Vi DI, SHDN, RE 2.0 v
Input- Voltage ViL DI, SHDN, RE 08 \
Input Current IIN DI, SHDN, RE +1 VA
Driver Short-Circuit Output OV = Vout = +12V 50 +250
Current mA
(Note 3) -7V'=Vour s OV -250 -50
Driver Short-Circuit Foldback (Mcc = 1V)=sVout s +12V 20 mA
Output Current (Note 3) -7V = VouT = OV -20
RECEIVER
Input Current ia DI =Vee, Vee | Vin= +12V 250 7
(AandB) AB =GNDor +5V [V =-7V 200 H
ntial shold

Receiver Differential Threshold Vil 7V Vom = +12V 200 +200 mv
Voltage
Receiver Input Hysteresis AVTH Va + VB =0V 25 mV
Output-High Voltage Von lo =-1.6mA, Va - Vg > VTH \
Output-Low Voltage VoL lo=1mA, VA - VB< -VTH 04 %
T Output Current at JE X \
Rrec o ren lozr 0V =Vo = Vce +1 PA
Receiver Input Resistance Rin -7V < Vom = +12V 48 kQ

r Output Short-Circuit ok 0V = VRo = Voo .7 +95 ik

INAXIMN
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Half-Duplex RS-485-/RS-422-Compatible
Transceiver with AutoDirection Control

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £5%, Ta = TMin to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL I CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Vce 4.75 5.25 \
Supply Current Icc SHDN = 1, RE = 0, no load 45 mA
Shutdown Supply Current Ision | SHDN =0 10 PA
ESD PROTECTION
Air Gap Discharge IEC61000-4-2
ESD Protection (A, B) (MAX13487E) 15 kv
Human Body Model +15
ESD Protection (All Other Pins) Human Body Model +2 kV
SWITCHING CHARACTERISTICS—MAX13487E
(Vee +5%, Ta = Tmin to Tmax, unless otherwise noted. Typical values are at Voo
PARAMETER l SYMBOL I CONDITIONS MIN TYP MAX | UNITS
DRIVER
Driver Propagation Delay LA RL = 110Q, CL = 50pF, Figures 2 and 3 Y 1000 ns
IDPHL 200 1000
Driver Differential Output Rise or tHL AL = 1100, G = 50pF, Figures 2 and 3 200 900 5
Fall Time tLH 200 900
Maximum Data Rate 500 kbps
Driver Disable Delay tDbD Figure 3 2500 ns
CD):T:;;-‘Z[EQ‘;;?]‘L-, from Shutdown to e L 55 s
gvlluutrthLrl;be from Shutdown to ozLor iy, | Bl 55 iis
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER
Receiver Propagation Delay RiLH CL = 15pF, Figures'5 and 6 0 ns
RPH 80
Receiver Output Skew trskew | CL = 15pF, Figure 6 13 ns
Maximum Data Rate 500 kbps
Receiver Enable to Output High tRzH Figure 7 ns
Receiver Enable to Output Low tRZL Figure 7 ns
Rec Disable Time from High tRHZ Figure 7 ns
Re er Disable Time from Low tRLZ Figure 7 ns
eceivi ab m Shutdow 1Rz ’
:;()izs:{?gﬁ‘e from Shutdown ,;f;l Figtre:s 5500 -
M AXIM 3

F88PELIXVIN/ILBYE LXVIN



MAX13487E/MAX13488E

Half-Duplex RS-485-/RS-422-Compatible
Transceiver with AutoDirection Control

SWITCHING CHARACTERISTICS—MAX13487E (continued)

(Vce = +5V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Enable from Shutdown tRzL Figure 8 2200 o
to Output Low (SHDN)
Receiver Enable Delay tRED Figure 3 70 ns
Time to Shutdown tSHDN 50 340 700 ns

SWITCHING CHARACTERISTICS—MAX13488E

(Voo = +5V 5%, Ta = TmiN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
IDPLH 50 : 5 - 50
Driver Propagation Delay RL = 1109, CL = 50pF, Figures 2 and 3 = ns
tDPHL 50
Driver Differential Output Rise or tHL RU= 1100, CL = 50pF, Figures 2and 3 ) -
Fall Time tLH 15
mum Data Rate 16 Mbps
Driver Disable Delay IDDD Figure 3 70 ns

Driver Enable from Shutdown to

Output High (SHDN) | Figure 4 22 Hs

Driver Enable from Shutdown to

Output tpzL (sHDN). | Figure 4 2:2 us
Time to Shutdown tSHON 50 340 700 ns
RECEIVER
Receiver Propagation Delay: il CL = 15pF, Figures 5 and 6 ;3 ns
Receiver Output Skew v CL = 15pF, Figure 6 13 ns
Maximum Data Rate 16 Mbps
Receiver Enable to Output High tRZH Figure 7 50 ns
tRzL Figure 7 50 ns
S le Time from High lRHZ Figure 7 50 ns
Receiver Disable Time from Low tRLZ Figure 7 50 ns
Enable from Shutdown tRzH Figure 8 2200 B&

High (SHDN)

4 INAXIM
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