¥
v A

msdszauimmsmaimnssulidh ased 48
The 48" Electrical Engineering Conference (EECON-48)

Tui 19-21 weemou 2568 & Tsansuysui SandaFoalni

Z200mm

szuuuanINan1sldnasulniraesunaslagly Node-Red waz ThingsBoard

Dual-Source Energy Monitoring System via Node-Red and ThingsBoard
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Abstract

This paper presents an analysis and visualization of
electricity consumption at the Savings Cooperative of Suranaree
University of Technology. The system utilizes two energy
sources: a 10-kilowatt on-grid solar photovoltaic system and the
Provincial Electricity Authority grid. Energy data collected from
both sources were processed using the Node-RED platform and
stored in a time-series database on the ThingsBoard platform.
The results show that Node-RED can accurately convert Modbus
Array data from the energy meters into IEEE-754 32-bit floating
point values, such as voltage, current, active power, frequency,
power factor, and active energy (kWh), and compute daily
energy consumption. In addition, ThingsBoard provides real-
time monitoring and supports historical queries by time
intervals, daily, and monthly, thereby enhancing the efficiency

of electricity usage monitoring and analysis.

Keywords:  Electricity consumption, Node-RED, ThingsBoard,

Modbus, Solar photovoltaic system, Real-time monitoring
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2. ngufiitieades
2.1 Node-RED

Node-RED Aaiad naiadmsun1sideulusunsuuuy visual
programming ﬁlﬂi’fﬁm%ﬁamaqﬂﬂiﬂl AP, LAZUINITAN 9 11
freiu TnglduusfAnues "Tnua’ (Node) iarnuazans (drag-and-
drop) uwnaens iin wieads flow wienszurunsTusalui

auAuae Node-RED ¥ uieliddndudosdninuinisdeu
TAnEiean WisauAanlnuae1e o usenu deuldluenu Internet of
Things (IoT) dusulfeuseiduiees, sunsaiausnlew, nioszuy
Aanan deadluun (node library) Tidenlddruiuann wavaiunse
Weoulnumasldmaon1vn Javascript @9 Node-RED @498 wuu
wnannosu Nodejs Feiuldivugunsalauinidnat1a Raspberry Pi
TUaufadsnesvunlng (2]

fhegrnsldnu wu sudeyanniduresuddidoyaldiiv
lugutdeya Suteyaann MQTT ududadeusu LINE niedwa

@373 dashboard dmsunanwateyauuusealngd

2.2 ThingsBoard Platform

ThingsBoard 1Juunannesilowmugesadnguaugiu loT
sanuuunfeuldauladviui insredgudoyaludies, awse
Aineideyaiiiinan, Ussananadeyauiteudaiiou, amvuaugunsel
Yanenng, @11150a3519 Dashboard WUy dynamic Lag responsive
161 magﬂﬁ 2 1A598514n15%197U ThingsBoard Platform @nuisa
iad%UﬂﬂigaﬁﬂiﬂﬂﬂQUﬂiiﬁ loT lavanelusinaaa A HTTP, MQTT
ey CoAP [3]

@ Thingsboars Transponts
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5U#t 2 Tassasanisvienu ThingsBoard Platform

2.3 Modbus RTU protocol

Modbus RTU protocol ihilusTaneatignimuniieldiueu
gramnssy annsathanldenlaghifidldsne msdeasiduuuy
Master uaz Slave Ing gunsal Master azviwihilaeunmioda
\Jeudeyauugunsal Slave dugunsal Slave dwavpiumdaud
noutoyavieiToudeyanuiigunsal Master $osve Tnefiisums
d0a135 Modbus RTU protocol Uszneusiedeyauanisiumia
wasumsa 1 lud, vuneailendu 1 Tud, %agaﬁv‘hﬂﬁ%’uafﬁmu
wnaalifiu 252 Tud wavsiansivaeuAINgnenvestayaluy
CRC (Cyclical Redundancy Checking) vuia 2 Tud A1 CRC Hidu

Z200mm

AewInenndeyanntud lisiuda Start, Stop waw Parity
Check 3gaziduanugu 3 1egunsal Master fiBan1381UAIN
angUnsal Slave awfBds Request packet oonll Uarse

Response packet NaUN1 ﬁdLLﬁm‘LugU‘ﬁ 4 [3]

s

2 3.5 Character time 1 i 1 Tt

Start WinEiny yadioyn CRC Stop (Start)

Nx 1 ot 2 lud

2 3.5 Character time

U 3 dnwaizimlsudeyaves Modbus RTU

Slave address: 100 = 64 (hex) Start register 10 = 000A (hex)

Request packet:

Slve | Function ™8T yofrogisters(3) | GRC checksum
64 0 won woh w00 wn e a5
Response packet:
Slave | Function :f:‘ Register 1 Register 2 Register 3 CRC checksum

B (-] ] .20 = * il +08 Ly +1 * 00 el

gﬂ‘ﬁ 4 wisudeya Request packet Uag Response packet

2.4 |EEE-754 Floating Point
IEEE-754 Floating Point fiaanasgiuainadniunisunuuay
ArulaunAdey (floating-point) Tuasuiinesuazg Unsal
Bidnnseind snmsgrudignimundulasan vy IEEE daudd 1985
Welvinisduatasnadoufianuuiug 1Wedsld uazaiunsa
uanasudeyaszinaszuLsng 4 Idegnagndos (4]
1A39@519U89 IEEE-754 Floating Point Amedieylusinsgiu
IEEE-754 asgnunumediuusenaundn 3 @ liun
~Sign (w3psmang): 1 On Tueninduavuan (0) wiewavau (1)
- Exponent (avdhd): Tunuardmdmesgu 2 Tnefinisi
A1 bias iftelFunuiadEauld

- Mantissa %s® Significand (Hed1fgy): unuAdlavwaniidfgy

Tuguuuugmu 2
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93U 5 1ulassadisvesszuy Usznaudasing eadn
e 991Ul Schneider Ju PM2230 d7uw3u 2 @2 gunsal loT
Controller uaABURABT WL U187 A A6t Node-RED uay
ThingsBoard
Tasgunsal loT Controller 9svinutinfis1ud191nLAT 0 en
wisenilaifiaia 2 2 uazdsdayaiuu Modbus Array rulA3etng
nowfmesluiinesfiameutivneiiiel Node-RED uuastoyalriog
u3Uuuy IEEE-754 Floating Point W¥ousi 1Uszuaanadoya
sonnduiartoyaiivsznanaudaluli ThingsBoard ilouantka
Joyasialy
3.1. ieRasiandaauluih
w3 aeTandaluvi i ldsdunisluunaaiud waz

Schneider §u PM2230 Tnefimssialdnunmugud 6

L2113 Ny e

Aux supply
(Control Power)
44 to 277 VAC/DC

Communication
(PM1200)

U7 6 lnezunsunissiainsesinndsnuliih

dmfuani gruanldannes esTandseulnigu
Jo3doas RS485 ¢ae Modbus RTU protocol azUsznausiaasiig
| ﬂvdﬁ Voltage tku U line-to-line ag line-to-neutral, Current,
Frequency, Active power (W), Reactive power (VAR) i & ¥
Apparent power (VA), Power Factor tag Power Quality [5]
3.2. 10T Controller
Tuunanwilldgunsal e hiflying Ju HF2211 dwsy

gudayanieiniosiandsuliisiudesdeonns RS485 wazds

TayanuaIatgreNiinesiuiineuiiuneiuiviig lnenisldanuy
oA 1 A o o 1Y) =

ansansAiesudeyaaniaiesiandsnuliihduandugui 7

wazssrnsaslayalufinaufiamesudunaisgud 8 [6]
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3.3. Node-RED Usznanadoya

Node-RED 2¢5Ud03a31n HF2211uuU Modbus Array
uagyhudasteyalegluguiuy IEEE-754 Floating Point uandlugy

9 uazdsdayalui Flow Uszananadaya lugud 10

IEEE-754 Fioating Point (32-bit float)

5U# 9 flow uvastoyalsiogluguiuy IEEE-754 Floating Point

nsudasteyaleylusuuuy IEEE-754 Floating Point Tu
Function node 89 Node-RED asnsasiiiunisuiuasensisd Wu
wunailen (decimal) Tnedoya Modbus Register aidunuy 16-bit
a091n (word) T3ut8uA1 32-bit IEEE-754 wuv floating point w3e
integer
1.1y Node-RED nséifaenisudasdaya 32-bit \Ju Signed
Integer nadwsazladuaumaliougrudunuu signed 32-bit @ansa
Vinldereil
let arr = msg.payload; // [18015, -25687]
let buf = Buffer.alloc(4);
buf writelnt16BE(arr[0], 0); // 197 18015 ﬁ?f?émi'!'\? 0
buf writelnt16BE(arr(1], 2); // \Jeua -25687 igunia 2
msg.payload = buf.readint32BE(0);
7/ 911l signed 32-bit integer

return msg;
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2.1 Node-RED nsdifiasnisuvasdoya 32-bit Iu IEEE-754
Floating Point @nansavhléeied

let arr = msg.payload; // [18015, -25687]

let buf = Buffer.alloc(4);

buf.writeint16BE(arr[0], 0);

buf.writeint16BE(arr[1], 2);

msg.payload = buf-readFloatBE(0); // 811t float 32-bit

return msg;

3. mndeanisld node d1593U TAnss node-red-contrib-
buffer-parser %38 node-red-contrib-double Waulatensisdude

Fwesiluarnadeuldlaensa

| PM2230 (— SolarCeliMeter ~
@ connecte f join — Now Data (1~ hittp request
| PM2230 [ —— SavingMeter
8 connecie f niayadusitng
‘z;sna . aphi i hitp request

U7 10 Flow Uszananadeya

1u§Uﬁ' 10 function node SolarCellMeter Wway SavingMeter
au1dudoya IEEE-754 Floating Point (32-bit float) uazioyaun
59U Uil node join Gfammfudﬂ‘ﬁ'aig,alﬂﬁ function node Now
Data \eUszananadeyauazdaiolunansuail ThingsBoard fae

node http request

ActivePowerSaving - parsefFloat(Wl) + parseflost(MW2);
ActivePowerA = parsefloat(Mal) + parsefloat(Waz);
ActivePowerB = parsefloat{Wbl) + parsefloat(whi);
ActivePowerC = parsefloat(Wcl) + parsefloat(WcZ);

{"now_W_Solar',W1);

aq= m. payload = f{

45 "count" : count,
46 -
47 "now_Cost_kih" :parsefloat(t.m2Del}.tofixed(2), //minaldleihazan

a8 rparseFloat(t.mi0el) .toFixed(2), //w.

a9 rsefloat(t.m2Rec). tofFixed(2), //mizaldfunia
58

51 ve Power =====

52 W: par sef loat (ActivePowersaving) . toFixed(3),
53 parser oat{ActivePowerd) . tofixed(3),

54 parsefloat{ActivePowers).toFixed(3),

55 H parsel— oat{ActivePowers) . toFixed(3),

56 parsefloat(t.mavi). tor-:lxed( 1

57 parseFloat{T.mava).n d

58 : parseFloat{t.m2vi).t

59

58

61

62

83

64

e5=1[H

66 return m

U7 11 Script Ussaianadeya Now Data neuavdwialuuantsa

TugUfl 10 function node agudayalwi1usy 377 uag 1y
doyaisuduiulyy adliuszinanadoyatoyaasunislindanuliih
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% Hame aqlsya vl

# Setup On Start On Message On Stop

7 var 1osd_use pea - Cost_kh

var new_day_Solar ki = Flow.get( day_bey
var new_day_| ("
war new_day_5

var solar_kih =
var Cost ki = Flow.get( no
var Sale_kih = Flow.get( no

Kah - new_day_Solar_kih;
Tidh - new dey. Load, ki) + ((Solar_kkh - new_day Solar_kah) - (Sale kih - new_day Sale kuh)};
sale - Sale khh - new_day Sale kuh;

otal_load - total_salar;

and K

war lozd_use_solar = total_salar - t

var w ={};
m.payload =(
- total_load,
~: totsl_solar,
total_sale,

return m

1J17i 12 Script Ussaianadayausedniu

% Name udayadueuiutlui
# Setup On Start On Message
5 va
4 va a3
5 va | begin_Solar kiWh = Flow.get( now Sol
& var day_begin_Load_kih = Flow.get('now i1
7 wvar day_begin_Sale_kWh = Flow.get('now_Sals kkh');
]
10
1 *, day_begin_solar_kih);
12 ', day_begin_Load_kih);

", day_begin_sale_kih)

15+ m.payload = {
16 " coul

17 "4 " : day_begin_Solar_kkh,
18 d. _kuh": day_begin_Load_kih,
19 day_begin Sale kih" : day_begin Sale kih,
i)

21 return m|

U7 13 Script iiudeyadaiull

3.4. n314 ThingsBoard wansdaya

n15lde1u ThingsBoard uansnatayafasiiiinseieil

v

1) W1@5¥UU V84 ThingsBoard fe Account AMRUA

U

o

2) Aliunsaiiegunsaiann Menu Device Manager

3) @ Access Token 17310 Menu Device detail Lﬁa

ﬁqLLamﬂugﬂﬁ 14 uazilUlEiu node http request was Node-
RED fagul 15

i@, ThingsBoard

MECTOW [ Cony serield

O wesesmrey

JUN 14 d1un Access Token

| Editnttp request node

Delete Cancel

© Properties ]

== Method POST v
QuaL /1203158 3 33:8080/spi{1mpAUTEIFSUVY 120K Liglemetry
[0 Enable secure (SSL/TLS) connection

D) Use authentication
[0 Enable connection keep-alive

) Use proxy

D) Only send non-2xc¢ responses to Catch node

[ Disable strict HTTP parsing

U7l 14 11 Access Token 148U node http request

il
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4.2. wan15l4 ThingsBoard Platform
dosyafl ThingsBoard $U31n Node-RED aggndniLiiu

WUUBYUNIUIA (time series database) AuguN 17

Details Anributes Latest tolemetry Caleulated fields Alarms Events Relations Audit logs

Telemetry
O tastupdste ime Key Value
O 2050714082231 count 1571
[0 aesariatssoon " 72025
ull O wsomansoo o Lostiom R —
‘ . ) . [ 2060714185000  cy PEA KA 7.220447300080037
JUT 15 nsAaasszuunldluunadaui D swsnn e e
O e
4. NaN1INNADY 0 pem—
[m] & sarsssapnonoaz
4.1. deyai HF2211 dslui Node-RED o,
[0 owseraoaseon  oaptaraLssiar 405078000000 1395

namsvaaoauandluguil 16 @1 dl : object Ao Modbus
Array fiasl# Function node wa¥ msg.payload fe IEEE-754 U 17 Yeyai ThingsBoard $Ua1n Node-RED

Floating Point fia Output flvenan Function node

nshindseuiviihaunsaipauniniuninndumaTuTadgsini
FuW 10-09-2025 aan 09:51:52

¥ debug
e—— prm—— “ausatvish (Wh)
20.7 kWh
ti: 1
ts: "2025-07-14 18:18:46.630"
Zdl: object

Del_kwh_1: 18017
Del_kWh_2: -16209
Rec_kWh_1: 17847
Rec_kWh_2: -16255
Current_1: 16707
Current_2: 32194
volt_1: 17254
volt_2: 26921
watt_1: 16428
watt_2: 324862
PF_1: 16261

PF_2: 29789
w2230 muax
= =

Hz_2: -1148@

SUN 19 fundsinaanIasinndsanulnii

il
T/14/2025, 6:18:50 PM  node: debug 78

v object UM 18 wanen1slalnin 2 undsldun Indhanledwad
day_kWh: 14.1240234375 \
foddlen uaznisiiihdruniniafedig Tnenluannisldauasede
day_Rec: 1.408203125 v W
Hz: 49.956207275390625 ddu Tugui 19 awnsadnunsidnundanuliihvesernis ain
Del_kWh: 14448.1788984375 d. v o , , o
Volte: 230.41078186035156 wsasinsaesilaseAvdlens Mg Iuiu

Current: 12.218202590942383

Power_KW: 2.695239543914795 y y
Rec_kwh: 5880.06298828125 w3l = inSoeTanasulnihg + inSasiawaseulniiz

FF: 1.8426136255264282

gﬂﬁ 16 Modbus Array wag IEEE-754 Floating Point
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wiesTandenulniisad 1 fe wleetanisndandenu
Tlinleanead wazindeaiandsnulniamd 2 fe wiesin
wasnulihannsinidiuginie

Tu Dashboard @84 ThingsBoard Platform anunsaduau
Toyadounds auraaae, Moty wasseiieu Wesndnisifu

v
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5. @yl

KA9INI3FLELLTBsUNATT Node-RED Platform @11190
wasfoyaisuaneiesiamdaulaiiuuy Modbus Aray 1Hu
IEEE-754 Floating Point (32-bit float) l¥gnoewmuiuanseruu
wihvevesedesiandanlulih  wazannsaUssanananslindsny
InlfuuuseFuld Tudau ThingsBoard Platform azuansdeyauuy
181934L0, @UNTRFUAUTOUNSIUUANTINIAN, wUUS1eTY Lag
wuusedeuls

iesniimsuansranuunanaiuasuanstoyalriinasumas
laun szuuwaduasenfinduazainnishiidiuginie ddedfe
ansamuaunsiinaaliild asaaeunislandanulnilaegna
gndioiunse amnsaddayanisldnadsnulninluiinseiuay
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