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ABSTRACT

The objective of this thesis is design and create the system that must be brain
and data warehouse of system that can control, manage and remote display status of
device working by Wireless communication network. The system uses Firebase as
server and uses LabVIEW NXG, HTML5, CSS and JavaScript to create web application
as client. The result of implementing the system with controller and street lights is
found that the web application provide more convenient to monitor and control street
lights by providing real-time and historical data. Furthermore, the system can provide

monthly report and notification when street lights turn on/off or not working properly.
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2) d7u B: N1599NUUUYAAIUAN (Smart Communication and controller)
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3.4 n1sasnegrudayauu Firebase

gudeyalulaseruiiavligiuteyauu Firebase vllngrudoyanvuiioalngd
(Realtime Database) Ingn1sadearunsavirldlneiddulad https:/firebase.google.com

P % 1 3/ Y =
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- Password: 12345t
- RealTime
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1) gruteyadiumunu (Control) Tl3dmiunissua 0 wie 1 aniuueundindu

iemuaunsilaUnvetivauu dinssaindesngui 3.4
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- IPD2: @
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L 1P 1

5U# 3.4 lpseasngoevasgiuteyadiu Control
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3) grudoyadiudealngd (Real-Time) vhwihiidmiuiiuteyauuuisealndainya
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sim-gerver 17296 > Resllig

RealTime
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- IP04
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i + B + B pg‘gmg_n 4:} -
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- P09
- P10
-~ %Vbatt: 23.3

- Cost Saving: 28E
- DateTime: "31/63/2019,14:22

- Efficiency: 5.3

- Energy Cansgméﬁqﬁ:fﬁ“??, | X
- Energy Produced: 4896¢
- Energy Saving: 4367

Energy Storage: 40.0

- |batt: 2.7

lload: 1.

- Isolar: 8.2

[Light Intensity:[9225.2] x |

- Pbatt: 32.90
- Pload: 355.
- Power Factor: 9.9

Psolar: 295.7

- Qload: 116.7

- Rain Volume: &
- Sload: 374

- Status: 1
- Temperature: 3£
— Vbatt: 11.6
- Vioad: 22€

- Vgolar: 35.

d 128 1 2/ 1 =) L3
sU# 3.5 lassadedesvesguteyadiubeal

S

v | W o 2 9 ° v al 2 v o [}
1) grudeyadiutuiindoyadounds (Record) imthitlunisiiudeyadeundves

2/ :J 1 1 ! a [ 2/
foyafidunangamuruvesuiaziauuluudas Tulnwaziivdeyaluguuuy Comma

Seperated Values (CSV) Sagrutoyaiilasiainadgui 3.6



22

GO hipe//smserver-17790 frebaacio comyRecoed e ©

shveserver17290 > Racond
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o P04
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3 1906
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P09
P10
22032019
0- 23032019
‘I'i 25032019
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- 27032019
I‘. 30032018

Jg' - 37032019

—0-0

P

b— 14:15:44: "31/93/2819,14:16:42,1,35.80,8.26,295.71
l— ¥4:16:44: °31/03/2819,14:16:35,1,35.80,8.26,295.71
i—— 14:17:45: "31/03/20819,14:17:38,7,34.00,7.76,263.67
* 14:1B:45: "31/03/2@19,14:18:39,1,34.00,8,26,28d.84
I 14:19:48: 31/03/2919,14:19:39,1,35.80,8.62,285.94
E-- 14:20:45: “31/03/2819,14:20:26,1,35.80.7.94,284.18
L 14:21:46: *21/03/2019,14:21:37,1,35.80,8.26,295.71

(R 74
e/ s

< ° v
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' -Lb9P-b%iBchvH3IQWYD: "36/63/2819,96:83:26, Street Lighting ‘
l -Lb9PvDx0-CSBAfAXMHL: “38/83/2619,00:687:27, Street Lighting {
E--—-i.bBQT°7Him1LIDDm27V“: “36/83/2819,08:09:48, Street Lighting

o Y | o 1
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3.5 mssulusunsudnassdayalavunazdedndrgrudoya
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dmiulusunsudransdeyalvouuiuazimihnlunisgudeyaliediaslwauu

! 1 o

w10 anlau (IP01-1P10) lneAtmsnilines duavgndudigiudeyauu Firebase Wuu

U 3
Sealniluagtuiindeyadoundsluguuuu CSV nnT 1 Uil Faiamunaggnoaniuuuums
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n13dnaesteyalsgnandinnlassnudiuganrvpuiinisaniusuainen
muAuiteRnnnelugruauvesusiarinauy FalnsiaAninieseslieinuasUssuianals
Judmsfivaeidanisned 3.1 Slulusunsudassdoyassinmsduisyalaeddmunsdud

A597 3.1

A13199 3.1 Ansiliesuaseuniduveslusunsuinaeteya

ATNI5A DT gun1sdy
Vsolar (V) 32.0 - 35.8
Isolar (A) 6.25 - 8.26
Psolar (W) 200 =295
Energy Produced (Wh) 40,000 - 50,000
Vbatt (V) 10-12
Ibatt (A) 2.00 - 2.85
%Vbatt (%) 0-100
Pbatt (W) 20.0-34.2
Energy Storage (Ah) 0-57
lload (A) 7
Vload (V) 200 - 220
Pload (W) 285 - 355
Sload (VA) 300 - 374
Qload (var) 100 - 118
Energy Consumption (Wh) 50,000 - 60,000
Energy Saving (Wh) 40,000 - 50,000
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Cost Saving (THB) 160 - 200
Power Factor 0.90 - 0.95
Light Intensity (lux) 8,000 - 10,000
Temperature (°C) 32.0 - 38.0
Rain 01
Efficiency 0-100
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3.5.2 msderndrgrudeyadruGualnilneldnisdosisuuu HTTP
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string 1 = b concatenate...
string 2 E
string 3
E Gl FuAriuan w Jaqlunazdsoan
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3.6 n15@sulusunsudruiunaunaiatu

dnsumsdsulusunsudnniuueundnduiiuazgnuisesnidu 3 dunou 16ud (1)
msoenuuuniukeUNEat (2) Mmadeulusunsulagllusunsy LabVIEW NXG viwiid
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7 3.26

{"11:13:27":"07/03/2019,11:13:27,0,65.08,53.63,88.04,13.28,71.77,54.20,40.07,7.06,77.67,76.50,27.99,45.56,44.79,82.51,6 1.05,36
.09,62.15,74.75,61.95,30.86,39.44,50.12,86.91","11:14:28":"07/03/2019,11:14:27,0,73.47,82.95,83.40,15.54,61.55,95.26,39.66,0.0
6,68.09,43.84,36.91,60.13,31.97,79.56,96.38,41.48,55.51,13.30,80.04,20.34,28.87,96.58,77.44","11: 15:29":"07/03/2019,11:15:26,0
,38.67,24.46,15.49,84.00,61.36,85.89,53.57,33.96,12.09,63.96,24.59,90.54,61.54,16.84,20.19,78.54,97.20,95.63,39.79,95.47,38.86,
15.90,61.49","11:16:30""07/03/2019,11:16:27,0,28.25,50.14,46.61,81.25,70.18,51.99,27.10,52.69,10.18,68.93,85.30,88.94,86.58,8
0.05,56.26,32.73,58.11,58.42,5.78,24.72,41.42,49.73,78.50","11:17:30™:."07/03/2019,11:17:28,0,64.10,70.00,39.68, 74.82,52.53,59.
19,4.80,13.84,70.13,74.39,40.63,25.33,22.62,21.25,18.88,90.62,12.62,92.21,99.22,58.98,50.14,29.96,22.96","11: 18:31":"07/03/201
9,11:18:25,1,43.69,47.35,89.02,90.67,32.02,14.58,56.,17,14.15,40.86,37.77,71.18,8.01,53.33,24.38,69.26,78.32,95.95,48.36,51.29,5
1.33,33.09,32.21,24.63","11:19:31":"07/03/2019,11:19:27,1,87.73,1.84,98.42,36.,09,27.12,3.51,4.47,89.30,81.80,4.14,37.02,16.08,6
4.59,44.53,89.72,6.72,9.83,17.84,27.01,37.78,62,94,21.96,90.63","11:34:23™:"07/03/2019,11:34:22,0,54.24,77.98,46.59,70.73,81.7
0,83.43,41.88,62.91,95.75,27.05,61.01,32.06,24.73,8.80,56.68,82.95,64.62,71.65,48.52,52,48,8.72,14.11,20.54","11:35:24":07/03/
2019,11:35:19,0,37.74,46.60,10.69,82.80,62.01,5.08,93.47,54.99,72.38,42.23,75.65,19.96,16.56,77.58,28.96,27.16,25.23,80.22,52.
97,78.78,89.82,64.51,37.91","11:36:25":"07/03/2019,11:36:21,0,52.55,95.80,78.91,86.64,92.60,1.30,84.92,34.84,53.88,46.45,60.25
.60.85,94.80,34.54,86.26,0.62,40.23,65.14,66.54,90.37,86.55,85.38,20.64","11:37:26":"07/03/2019,11:37:22,0,79.42,72.48,51.62,8
3.23,80.68,92.69,62.61,97.75,11.39,72.81,76.74,84.75,33.56,93.02,22.64,67.73,51.87,82.35,69.28,13.20,4.57,54.83,92.06","11:38:2
7":"07/03/2019,11:38:25,0,80.66,84.42,11.68,64.01,14.86,79.30,67.81,95.09,16.94,90.45,98.27,29.15,59.21,60.28,12.68,7.90,97.79
169.13,4.78,32.85,96.97,64.74,63,98","11:39:27":"07/03/2019,11:39:23,0,52.25,22.61,32.83,42.15,4.58,8.31,66.52,64.29,92.14,30.4
3,76.46,31.26,55.32,2.17,68.65,83.32,35.59,21.94,46.58,36.23,77.25,27.31,86.90","11:40: 28":707/03/2019,11:40: 24,0,14.41,65.75,
10.64,39.11,66.02,35.93,83.46,51.54,71.89,35.53,90.24,47.99,71.75,41.03,34.87,53.36,13.61,59.95,76.20,76.65,89.63,75.51,13.63",
"11:41:28":"07/03/2019,11:41:25,0,13.26,25.02,84.66,80.82,22.96,92.78,4.41,56.79,24.95,18.84,71.26,55.52,63.88,54.86,57.18,21.
16,45.36,17.62,99.08,38.02,30.49,12,37,58.47","11:42:29":"07/03/2019,11:42:19,0,16.47,85.98,51.60,7.20,7.39,60.23,91.53,59.04,
4.57,59.31,19.39,96.63,55.77,57.99,43.05,58.60,68.53,99.85,74.99,60.73,98.70,53.55,23.81"}
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"11:13:27""07/03/2019,11:13:27,0,65.08,53.63,88.04,13.28,71.77,54.20
,40.07,7.06,77.67,76.50,27.99,45.56,44.79,82.51,61.05,36.09,62.15,74.75,61.95,30.86,39.4

4,50.12,86.91"

"11:14:28""07/03/2019,11:14:27,0,73.47,82.95,83.40,15.54,61.55,95.26
,39.66,0.06,68.09,43.84,36.91,60.13,31.97,79.56,96.38,41.48,55.51,13.30,80.04,20.34,28.8
7,96.58,77.44"
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" ni-webvi-resource-v0 21-Mar-1913:06 File folder

€ Main 21-Mar-19 13:06 Chrome HTML Document 85 KB
E] Main.via 21-Mar-19 13:06 Text Document 93 KB
1) version 21-Mar-1912:06 JSON File 1KB
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wiadunuaissunaysessunislduuuyngunsainie3undn Responsive Web
Application TudeiiszeanuuulnelndildainTusunsy LabVIEW NXG undugiunay
iafnniseenuuuiuneundiaduse Bootstrap iundnuay €SS Buq sy wagiing
14 JavaScript lunisiasuiteddunisvirnumemdiiv Tnonsdeulusunsuranunagld
TUsunsu ATOM Text Editor Tun1silieulan

luhdeiiazidumsadrauseundndulidninGunsenuiioonuuu3lusiade
3.6.1 leilkA (1) 913U Home %38 index.html (2) Mti5u Dashboard %38 DashBoard.html
(3) WU Analysis %30 Analysis.html (4) w3 Datalog %30 DataLog.html (5) ntidu
About Us #38 AboutUs.html
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3.6.3.1 N5AS Header 1oantniunaUnaLadu

f 2 1 o | v a ) =t
d71U Header 2t UUAIUNDEATUVUAAVDINUIIULDUNGLAYUY D99

U q

<4 s v o j s [ ¢ LY = 14 o
wilouduynquiiv azdsenauldme (1) dydnvalanituwalulagnsyasuinadnnm

o s o 3 Lo | @t P
nMTaNaNsEUl (KMTIL) (2) asdydnualvadlasasu (3) upududean Asgui 3.33 uay 3.34

SMART SOLAR
STREET LIGHTING

SMART SDLAR m ‘
sTReet LigiTie BMERE |

JUN 3.34 dyu Header Lilauaniraungunsninnwi Wenavenediiaen

dmiunmseanuuunidydnualvedlassnugneentuulagldlsunss
i) 1 o o = a o =
Microsoft PowerPoint wavldAnuesadiu Header uaminegun 3.35 dalun1silisulAnazifon

html5 321U Bootstrap

31]17'; 3.35 1An html5 d@uuauiuy
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3.6.3.2 138514 Footer vadiulaUnaiadu

1 v

d1u Footer azidudrufiogauarsgavesminivueuniiatu Fe9z

= s L2 v at ot ¢ o = v o
willsudunnauiiu agusgneulume (1) fydnvalanduvaluladnszaouinaiainm
nnsatanszda (KMTIL) (2) Meguasamdumalulagnszsuinandinunmsalnnseds (3)

12 = ! o/ d 1 o A
Jayadmiuindonmugdavia fAsguin 3.36 uariilan html5 dagui 3.37

U

3‘1.1"7{ 3.37 lAm html5 d2u Footer

3.6.3.3 Msasutiu Home

#AU Home Wuntisnue i vk Undedudiasinnanssnoastde nvadlaTany
Iﬂ'ﬁd“u'ﬂEJ"LWﬂuué”am'%asa’i'aumiaamwuszuw%mii’mﬂﬁ%@LLUU‘mJ@ué Tngazasuleny
Mwsamvadlasenu Heddunisldsureaduiaunindy Handunisasiasneunsinmu

gotlvnuulszanfioutasiliidunisudasiou figun 3.38
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SMART SOLsR L OPRTET
STREET LIGK TET R

SMART SOLAR 2
STREET LIGHTING

Ladkrabang
Banghok

Smart Solar
Street Lighting Network

Smart Solar
Street Lighting Network

Concepture Design

Web Application

» Dy e
-

Web Application

« Display realtime data

« Display graphical data

= Display history dala

» Control OnfORT street lighting

« Download and Preview monthly

Firebase

by

U7 3.38 #iL3U Home

3.6.3.4 NSA519MNIIU DashBoard Analysis Wway Datalog

wiiiu DashBoard Analysis way DataLog ¥s 3 winiiuagldlwaalaann
TUsunsu LabVIEW NXG 91nviadaft 3.6.2 Tansileulantuasiianududounimminiudug

p | < e Iy v I =1
L UIINUULTUADUNITATIINUNIU 5 YURDUAIY

1. ¥anudilalassadnauedlngd html Aldainlusunsy LabVIEW NXG

Faarursousneanliidu 3d2u (1) 1Aanneglu <style ni-autogenerated-style-id="">



a5

I @ | = 1 dy o v o o o 1
</style> Tudau Head 104 HTML fagudl 3.39 @sludiuilavyimihiilusmssyduniuag

=

anwarvasing (2) 1aalun1si3enldaru Runtime Engine Tudau Body w8 HTML #iagy

3.40 Feazdpasuning via Aldarnlusunsy LabVIEW NXG Tutia 3.6.2 (3) Taanielu <ni-

front-panel> Tudau Body U84 HTML %aamﬂu‘[ﬁmaﬁmquwﬂwﬁu fAaguN 3.41

5UN 3.39 lanlud Head nglu <style ni-autogenerated-style-id="">

{gﬂﬁ 3.40 lAnlun13i38nlya1u Runtime Engine

]

U7 3.41 Tenvasinguuminiu
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2. @%1a ¢ss Indlmitunlaglulassudldfadonudelnd html ldud
DashBoard.css Analysis.css Wag Datalog.css wé'\‘imﬂﬁguﬁdé”l alannieluy <style> 210
Funauit 1 uSIUIWE css wnuitelFlng htmt Sauduszidovuazlfntosas fanielu
IWd html azdaaiusznmansiiunisigenles css IndfiadrnlmiieiSonlinudsgui

3.42

=

5UN 3.42 lAauszmarouleariv css Indludiu head vee html
ety css Indlagifiu class 2 dwldun content-itemni flaadusznaudsgui 3.43 vinud
\HunseuaseuTng@eanunsaviunnalimunyausuniiiuld uas front-panel fagudi 3.44

\Welusaes Object AvdnlidsuLaIm AR A

5U# 3.43 aaAUsEnauved class content-itemni

31J‘ﬁ 3.44 8aAUsENOUYDY class front-panel

s =l s

3. da3anglulnd htmlideldndiivaiunsaseafunsldemuuy
sunsaimnvila Tuduneuilasld Bootstrap Tunsutsuiiiueanifuumuasaadud faly
deldauuugunsaliifvouaninavuinidn JainliannsadaFsnoduiluguuuunediv
vouanawaldl class AlFlun1sutaunife row uay class Aldlunsuvsneduie col-mdx
Fauns x azunuseiiarsening 1-12 Tnewaw 12 asduneduivunnfafuunn fedy
Tu 1 umazdosdisnnuazmunnednifisuiudfivunamiiiy 12 :nmudainisdabe

%]

lanvesingasludiunieg wilissandiunivesingiimualulid css Tudu style tdu
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9 [l
= = |

fansdredaamniiuiindaduiiuiing Sesnduilasdessuuslalénielildmumislmli
donAdRINULNLASARANY

4. anusiavtidu Geanunsailalasnisiialdaveusuudlulng css

5. dw¥untiiniu DashBoard Lilaflartiudsdvdlunismuauaslaunuy
Faldvinmsidouldnniu JavaScript Liteudsifeusioazidoadefldaudldamunt
DashBoard 1 Efﬂ‘?fam’mﬁdﬁ "To have permission to control on/off of street lighting,
Please insert control authorization pin. Caution! , please prepare the state of button
first because when control permission has approved, the button will immediately sent

logic to controller. Finally, don’t forget to remove pin after you have finished task" o8

v Y vy i % -
anunsalulAnlaRIguN 3.45 LavuanINanazua 3.46

i 2 o o 8/ o i & 17
5UN 3.45 laadwsunsudasieudlerldaudldaumti DashBoard

v :
Wuuuan

To have permission to control on/off of street lighting,

Please insert control autharization pin.

Caution! ,please prepare the state of button first

because when control permission has approved,

the button will immediately sent logic to controller,

Finally, don't forget to remove pin after you have finished task

t:i [ 2 | EJ 9/ 17 £
gﬂm 3.46 n1suddfowiiadnldnumindu DashBoard
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SMART SOLAR
STREET LIGHTING

Instaflation Map

EMART 3ALIE ;m
STRERT LIRRTING {

Installation Map

i Environmental Parameters

B e

A N ok

o

sty ..--wn'r-

e

SMART SOLAR
STREET LIGRTING

75 e W9 N
R, i--o?‘,°-° &

v.fﬁﬂmnﬂz

installation Map

¢ Environmental Parameters

@Ka‘nmﬂnm)
T .

©
e

Uf 3.48 w3y Analysis delduuureniiumeiuazgunsalnnm
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SMART SOLAR
STREET LIGHTING

Ladkrabang Road
T sl g g
v oMLY j;ﬂ,,‘-.‘?'w 'm‘?ﬁ. m?vm 8010 a0y
" ; Ladkrabang Road
. . _’:::»‘m i rcied datr |
d‘ t % [ d. v = 3 3
SUN 3.49 BV DataLog LM@I%\?WUUUF‘]@NW?L@@?LLﬁS@UﬂiMWﬂWT

UG

3.6.3.5 MIASNNTNIY Report

mgluntiivilavgnyiniseenuuuiitesasiunsgdaieguasaniluan
enunvrgnastulaelyd Google Spreadsheet dtavaiuigluiive 3.6.3.5 alavinis

Feuldn htmt saufunisly Bootstrap dauanaduntiniiudaguil 3.50

SMART SOLAR [m!
STREET LIBKTING f
+ £ - 2

Monthly Report auio

ponaratos

N mmmm

Feb1d

e

Mar18
=
Apr18 =
Oumricad PO}

[P [ o or

May19

iy
Jun19
: : Bt il
= v & < o a ¢ ¢
JUN 3.50 13U Report Loldnuuupauiunesuazgunsninnm
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. o 2/ & o 1 ot di
M JavaScript Qﬂu’mﬂ“mUﬂﬁiai’N‘ﬁ\iﬂ?i‘h!ﬂ’l‘i“ﬁE]‘ULLﬂEiLLﬂﬂ\‘I’mE]Lﬁiaﬂ@

{Ju Preview fagufl 3.51 uay 3.52

SMART SOLAR
STREET LIGHTING

T Y
port. A4

£
]
|
i Monthly Repﬁft auto-genarated
o i
& :
18 1
# 1
b
H Jan19 ]
X New hicotbly Raport - Jants ]
5
O Smart Solar Street Lighting
Aeirs
o é Montly Report : Febuary 2019
Thes repert wan automnticady updated on  DBUNTS 16 00
Rasd Ladunbang R4 Banghok
Langt IR Kilameters
Hg: of Seip Sheat Lighting 0 Py
Baiow thow recotded nfarmation batween 18219 " haae
e B : - o SR R
Work
Al Sineat Lighting woeking Fropery FALSE
» Daew ... R s
donty

Feb18

UM 3.52 wi3U Report Wanady Preview
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2.6.3.6 MTAS1MTLAU About Us

v e & ) a o ) o a & by
IHMU’]LT}‘UHQwtﬂLLaWQSTEJWLBEJWLHEJ’JHUIF]SNW %QL’UUU%UIWB%UJ’Y]H'\

html 927U bootstrap ﬁwﬁﬁﬁuﬁdgﬂ‘ﬁ' 3,53

SMART SOLAR &9
STREET LIGHTING i 2

SMART SOLAE {m
sraesr LshTine BIRERE

Production Team

1. Mr Shtikom Sesmachokoharoen
2. M Skrayut Toorinya
3. M Suppanut Pikuithong.

Ladkrabang Map

5 i i i Advisor il )
e ey LI A8t Prot Br. Chow Chiompoo-nwat . i = y &
i 4 B nmeatvg R
il , &

(b Support Team he

= Energy Systecn ang tiumination Ressarch Cenler
(ESIRC)

U7 3.53 nii kiU About Us Lilaldnuuuneuiiamasuavgunsalnnmw

o ey TN .
3.6.4 N1FUNIVLUNALATUTY Firebase Hosting

2/ o

\lertagiliiune UnaladuseulatiFadoninn1s Hosting Tuidsiaed e
Firebase Platform tusiusnis Hosting uarliifndnseuinislulaseuiisdd Firebase Tu
nnsleadifunaundindu tunaunisvindail
1. finds Node.js ey npm
2. i Firebase CLITaeld npm Inenas3ulda $ npm install -¢
firebase-tools
Sfirebase login

a %) a a o ¢
donuiludayaniiuiuneundiady Scd <directory folder path>

S$firebase init

o W B U

Sfirebase deploy
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o ) = v . o v o = )
wdanduneuil 6 61113 Hosting d1599gUsINgToAuAs U 3.54 Faazuand
= [ a ar b v o ¢ o [ o ¢l I
flogiivuaunaiadu anniulinsrvaeudiunalndndninanassiviualndnoglu

£ = 1o = o/ @ L4
uwudeyavieliivennugn uswadaauysal

3.7 n15a314 Cloud Function aiiaugudayaiu Google Sheets

Cloud function \Hugnnilsuinisves firebase Faduvinisnagrinaumdsluils
Fines Fsludedaresnuuulideyauuguteyadudeyadeunieusas Juazgnaie
Toulud Google Sheets tu 1aan 23.59:40 . lunne Tuileiivgdrsestogauaziiluldlunis

A% U svnauresmslauauulsyafauluiten 3.8 nald

3.7.1 N15WIBNANUNTDUNEUN15 b9 Cloud function

lunsl#a1u Cloud function Safuilaefosings node.js npm wag Firebase CLI
galgvnisindaduiisoviesudilumided 3.6.4 aandulu cLi lﬁmit.ﬁamtﬁuﬁmgaﬁ
goansazsulnansudulunsldeu Cloud function Tnennssulan $ firebase init Ingaydl
1¥1donfnds npm dependencies limaunnaa tlaiasanszuaunisnsluniiudoyass

E 2 4 /s d
Usznaumelaseaingnaguin 3.55

gﬂﬁ 3.55 lannelulwdues firebase. json



53

¢ f v o : \ a 9 3 3
TntlWd package json auilutifisyy dependencies finee) Nazldau Tid index js

= co o w 9 & o & . '
yriinihnussafandunaensldau uay node_modules agiiufitiu dependencies A19¢)

) 8/
NUVIHN

3.7.2 N1SLATLUAMNNIDUUU Google Spreadsheet

o Y] o o w fo = o & o ] %) T ] <
LW’EJTQQW‘UEJ;J“EIWQ3gﬂu"1L‘UﬂﬂEJW\3ﬂ‘ﬁuﬁNa’lLﬂuwasﬂaﬂﬁiﬂﬂv‘lmw‘umLLma::Lﬂ’em

il iaudeguit 356 Tnemelulndazusznaulude 10 Sheet wnu 10 IP figufl 3.57

da P sy wAtuaIaa
1 Datalog JAN 2% du 19§14 2019 Su
2 Datalog FEB &% i 184 2019 du
3 Datalog MAR &% du 204la 2019 firebas
4 Datalog APR &% an 184 2019 &u
5 DataLog MAY &% Sy 1844 2019 du
6 Datalog JUN &% du 184la 2019 du
7 DataLog JUL &% du 184 2019 &

5U#l 3.56 Spreadsheet vpausazifioy

ﬁ 5 Datalog MAY L] =) m
WE ufly g ewin suuy foys wladle duaty evwanede sl 3 ol
e e P 0% . B % 000 e A v ety B T Bk o HRE [ S A S + [ A S ~

= S—

1% [:___._..__1

+ E 1701 « P02 « POl ~ P04 ~ i#03 » Q6 PO7 - POR - 1POS ~ PO - u

JU# 3.57 melu Spreadsheet
Tnulvdusazindazdoanuslii firebase annsaunledeyald anunsavilalaenis
WnlUe firebase console waz Uil Project Setting 9 ntuLdanlu? Service Accounts uag

- PN . s o % o | P e N
nendenlufl generate new private key Liesulwddeya TngliuasuBolnatiilu service-
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account waztlUlluniludoyaues Function uazmelulwitazddoya “Client email” 3

Spreadsheet NnlidazdoaupsliBuailannsailouasuy Spreadsheet 1o

3.7.3 madeuldaiaiduiedseendeyaaingrudayaluds Google Sheets

nsiTeuldnaz@eufilng indexjs 215uNATAIANSUAUAIFUN 3.58 Taay
2 € o . & a VoYt
Usznauludenisuszniaileidu n15Usenan firebase admin SDK tiveayqalvidnfe

sdaya madenld Google Api uagnsi3unly JSON Web Token (UWT)

gﬂﬁ 3.58 Tannelulwaves firebase.json

-:!1’ = & o 5 al r_'l =l o 3
Tulaseaudgidfeandunanun 10 Hedduiiinaainiinisinassnialauianus 10

ol (IP1-P10) Fednludeadoulfailsiuimun 10 gafegui 3.59

=0 :;‘ &

Uit 3.59 enitaridusia 10 gn (deuldnnnelu)

€al



b5

v & o/ 1 =1 2 L7 A
TngluldnilaiduluudavynasdlAndagui 3.60

3111‘?i 3.60 1Anmelulng indexjs @il 1

INFUT 3.60 Mnludiud 1 dazdunisuseniaiauds uazluussving 41 fs 43

1 2/ 2/

wiluynmdsmihutiisuadeyang uteyanunegoediinivun (refString)

sU# 3.61 1Annelulwd index js dwii 2
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]
=i

2/ 1 :Il ¥ o £ A 2/ 2/
N3UTN 3.61 TAnludud 2 Tasilunmsianistoyaiilesanndeyasingudeys

v o= v

drudeyadeunduliteyalugiuuu CSV uaznisinirdeyaaingrudeyaszindiluguuy

P o W = al o :1 }2 %] (7 E 2 = 1 4 1
JSON Object fanuiafinnuinduniazdoinnistoyaliegluguiuy Array denaufiozdaly

£14 Google Sheet

3UT 3.63 TAnnelulnd indexjs dwil 4
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o 4 ) <
PINFUN 3.62 yziunisidion Spreadsheet MuifoWNY WALIINFUN 3.63 A%
Wunisisanistuiinteyaadlu Spreadsheet 31ntudsinnisdsAnteyaidn Spreadsheet

Tuldnussvingaving

3.8 NI1E5199189UNNTINUYRINANAULYSEI LA DU

swmumiﬁ'mumaamq‘[ﬂmuumzﬁ?uﬁaugnaaﬂLLuulﬁﬁé’ﬂwmmﬂu 1
Spreadsheet fiUsgnaume 12 Sheet Jaunuifou 12 oy wazidlofunseauaslasnga

fifiguuuuReguil 3.64 3.65 3.66 way 3.67

Lawt bpdated on 1001018

o
»
. .‘ i et B 3 RS S AP NP SR SN g0 sporsognp. y— o s 2ty ot - pe—
1 ': e T
PP P PP S P LLE P L L PO F PP G RF R F
B Taropenire L Rl £ Light nkartly
Soprgy Produotion pnd Conpumplive
Botar Call Produc fon g Lol Cormutrp
Pucker g (W) 79644 Mosipgowy [ veead]
Ermrgy Produced (W | 100000] [ ey Gormumgton th) |~ 120000)
& Paciacsng & ety
2508

Mty e AT meiaeie e faste

B Drargy Pt @ Enwgy Donsumption

125008
10008
TN
i
$0T0¢
28300
& i
oINS 18 i fanie Faliatria s §
Rt

5U# 3.64 TIUIUNNTVNIUVDINIALUUUSETNRADU BUN 1



Ddlofm_'rlwr
e LN Intenaity

01/01/2019
02/01/2018
0¥01/2019
04/0172019
050112019
080172018
070172018
08/01/2019
090172019
10/01/2019
1101/2019
12/01/2018
130172019
1410172019
150172018
180172019
17/01/2019
180172019
190172019
2000172019
210172019
2200172019
230172019
2410172019
2800172019
26/012019
270112019
2800172018
2800172019
30/01/2019
310172019

d‘ o o & v o
gﬂ‘ﬂ 3.65 '3']Ud’mﬂq'i'VI’N"Iu‘UENﬂ’NIﬂMﬂUUU?%Q"!LﬂE)U WU 2

{6 AM - 6 PM) from 1POS

(L)
3258
3243
3158
3018
29.88
29.58
2958
30.15
3072
372

i g

3615
3688
o]
3B
7
364
|72
36.43
36.15
3872

(Minutes)
7
7
0
0
2
7
5
0
0
0
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Dsts of Power and Energy {Track on working time)

Date Peolaravg Picad avg Engrgy Produced Energy G i

" ™ (wn) twm)

0012018 797.15 1085 10000 12000

0210172019 T98.58 2000 20000 24000

030172019 790 1695 30000 36000

0410172019 .15 2005 40000 48000

080172019 798.58 1095 50000 60000

06800112019 0 2000 60000 T2000

070172018 9745 1905 70000 BADDO

080112019 7908.58 2005 80000 95000

090172010 T80 1985 90000 108000

1012018 79718 2000 100000 120000

11/01/2019

12/01/2019

130112019

140172019

15012019

16/0172019

17/01/2019

18012019

1901/2019

2000112019

2110172018

220172018

230172019

240172019

25012018

2600112019

270012019

28/01/2019

2000172018

300172018

$1/01/2010
Psolar monthly average 78544 W
Enrgy Monthly Produced 100000 KiWn
Piaad Monihly Average 19985 W
Energy Monlhiy Consumed 120000 KWh

o o o = o |
5U#1 3.66 srerumsinuresdlanauUsE N i 3
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Failures Log
Dato Time Detall

01032019 0209:40 Siroet Lighting 1P10 1s not tum on
020002019 0X00:40 Streat Lighting IP10 is not tum an
0NOW2019  04:08:48 Sireat Lighting 1P01 I nol tum on
040¥2018  0509:48 Siveat Lighling 1P01 I not tum on
0532018 06.00:40 Streat Lighting 1P0S s not tum off
08032019 07:08:49 Sireat Lighting IPO7 Is not tum on
07/03/2019  0B:09:48 Sireat Lighting 1708 Is not tum off
08032019 0R:08:48 Sireat Lighting IP10 I8 not tum en
09032018 10:00:48 Streat Lighting IPO1 Is not tum off
100032018 11:00:49 Sireot Lighting IP10 1 not tum on
1032019 1200:49 Street Lighting IP10 is not tum on

3

U

l=l o o =} H
7 3.67 51991uNsVIUTeIlANaUUYSEI e WUl 4
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= I o a kg a o
nsuvuaziudeyaiiniunisuszuiananiglu Spreadsheet vastayanuil

U
thdmnangruteyadiudeyadeundsluiade 3.7 Jan1elulid Datalog vowsazifiouas
TWdsreauuseinfeuaziinmsdougnsinfeusesiudeyaiinlimsdudiuilae Cloud
function lunnafu fadusrenulszdnfouszinmsswandeyalavsnlulfid efloyagnds

w9ngudeyalag Cloud function

o 1% Y <
ﬂﬁil(”lﬂ’ﬁ‘llﬂaaLLﬁﬂQﬂﬂm’li’N“ﬂ 3.6 Waw 3.7

A1519% 3.6 ma%’mms*ﬁauva‘uaaLwia:mqiﬂmmxﬁﬁuiu Sheet UDILAAZAILAL

Amnsdwes | n1sdanns A79819gATNITATUIN
URYAUAAZAIY
JGH
Psolar,ave La?;aﬁaagaﬁag: =|IFERROR(ArrayFormula(Roundup(AVERAGE(IF
LU (A:A=AA3)¥(A:A>="06:00:00")*(A:A<="18:00:00")
06.00 W. — | VALUE(F:F)),2)),”")
18.00 .
Pload,ave \aeesatieg | =IFERROR(ArrayFormula(Roundup(AVERAGE(F
SEWIN (AA=AA3*(A:A<="06:00:00")+(A:A>="18:00:00")),
18.00 u. - 6.00 | VALUE(O:0))),2),””)
Uu.
Energy doyaanan | =IF(AH3="","" lookup(AB3,A:A,G:G))
Produced
Energy Joyaatgn | =IF(AH3="","" lookup(AB3,AARR))
Consumption
Light wAutoyatio | =IFERROR(ArayFormula(Roundup(AVERAGE(
Intensity Ao gN IF((SA:SA=SAA3)*((SA:SA>="06:00:00")+(SA:
06.00 U. - | $A<="18:00:00")),VALUE(V:V))),2)),”")
18.00 u.
Temperature Laﬁiaﬁagaﬁlag =|FERROR(ArrayFormula(Roundup(AVERAGE
FEUIN (IF((SA:SA=SAAB)*(SA:SA>="06:00:00")+
06.00 U. — | (SA:$A<="18:00:00")),VALUE(W:W))),2)),””)
18.00 u.
Rain Volume Laﬁlﬂ%’aga‘ﬁlaé =IF(AB3="","", IFERROR(ArrayFormula(Roundup(SUM(IF
SEWING (SA:SA=SAA3*(SA:SA>="06:00:00")+(SA:SA<="18:00:00")),
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06.00 U. -
18.00 .

VALUE(X:X))),2)),”ERROR™))

CJ ot 2/ o I3 ”
A51eR 3.7 msdansdeyasiunnaddlanuszdniulu Sheet “Prepare Data

Amnsafiwes | nsdnnisvaya A79E19EATNITATUIN
UQLRRIGH
Psolar thiayafildann | =IF((‘IPOL'IAG3+ IPO2’IAG3+'IPO3’IAG3
MsIANISTaYALA | +IPO4’IAG3+'IP05’IAG3+’IP06 IAG3
azalANYRINN | +'IPO7’IAG3+ IPO8’IAG3+'IP09’IAG3
mddauuads | +1P10’1AG3)/5G$3=0,"",
(IPO1"1AG3+'IP02'IAG3+' IP03’IAG3
+’IPO4’ 1AG3+'IP05’ IAG3+’IP06’IAG3
+'IPO7’1AG3+’IP08’IAG3+’IP09’IAG3
+'IP10’IAG3)/$GS3
Pload ihieyafildann | =IF(‘IPO1’IAH3+' P02’ IAH3+'IP03’IAH3
n1sdnnstouaus | +'1P04’IAH3+’IP05’IAH3+IP06’ | AH3
avalanyean | +'1PO7’IAH3+’IP08’IAH3+"IP09’IAH3
malpuuads | +1P10’IAH3)/$GS3=0,"7,
(‘IPO1’IAH3+’IP02’IAH3+"IP03’IAH3
+'1POG’IAH3+’IP05’|AH3+’IP06’IAH3
+'IPO7’IAH3+’IP08’|AH3+IP09"IAH3
+'IP10’IAH3)/$G$3)
Energy Udoyadigaves | =IF((‘IP01"IAI3+ IPO2’ A3+ IPO3’IAI3
Produced vagRlauin | +'1P04"IAI3+’1P05 IAI3+ [PO6’IAI3
iy +'IPOT’1AI3+'|PO8 IAI3+'IP09’IAI3

+’IP10’1AI3)=0,"",
(‘IPO1’IAI3+’IPO2’IAI3+'IPO3 IAIZ
+’1P04’1AI3+’IPO5 1AI3+’IP06 " IAI3
+’IPO7’IAI3+’IPO8’IAI3+’IPO9IAI3
+’IP10’1AI3))
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Energy Undeyaananves | =IF((‘IPO1’IAJ3+'1P02’IAJ3+IPO3 IAJ3
Consumption V]ﬂﬂ'lxﬂﬂlm’] +'IP04’IAJ3+’IPO5’IAJ3+'IPO6’IAI3
7Y +’'IPO7'1AJ3+"1PO8’IAJ3+’IPOS’IAI3
+'IP10’1AJ3)=0,"",
(‘IPO1’IAJ3+’ P02’ IAJ3+IPO3’IAJ3
+'IPO4’IAJ3+’IPO5’IAJ3+IPO6 IAJ3
+'IPOTIAJ3+ IPOB ' IAJ3+7IPO9’IAJ3
+’IP10°1AJ3))
Light Intensity ﬁﬂ“ﬂlagaﬁlﬁmﬂ =ArrayFormula(‘IP05’|AB3:AE33)
N5IANSURYALA
azaNlALANE
99 21LANNANY
auu
Temperature ﬁﬂ’ﬁayjaﬁlﬁmﬂ
nsiansteyaun
ArAN ALY
YOINHAUNATN
Ay
Rain Volume ﬁﬂ%’agaﬁlﬁmﬂ
N3IAN1sTayaus
azaNlANEaNIY
99A1LANNANY
auU

ndululndsenumsihinuvesnlanUsedndeuazdidideyaiiiun1sdnnig
uilneldans IMPORTRANGE(Spreadsheet ID, Sheeti&Range) Tunisiuddeyauntuinas
Tusrsnuuazinmsihdeyaluuansmaluguiuunsn Fasenuynaduansadniislalaery

maduieunaiaduntiiu Report amilasonwuuliluiiten 3.6
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woundintulaidunmmueundinduilésummidenlulssmdlne Fsluideiiagiin
nsteweundiadulatinldsufulaseieluauusaasessiumiauinig LINE Notify 34
Wuusmsiiliinwauiaiunsoesnwuunisdstoninud1u LINE Application Programming
Interface %50 LINE API 1 Tagasvinnisideulusunsuvuyaniunuuugunsal Node MCU
elinnsududoudilatueundindustredrludfdleouuiinsiaviedauaz ol

auuyinuRnundliinasdulwauulufnuse inauulisu Fea1unsadeulusunsulasasun

3.68 Way 3.69

- LINE Notify---Check State Changing of Street lighting--—-----—-——————=—nm if
if {(data[0] != laststatus){
if (status == 1)

n{"Street Lighting IP01 turn ON");
LINE.not1fy{"Street Lighting turn on%);
}
if (data[0] == Q)]
Serial.printin{"Street lighting IP01 turn OFE");
LINE.notify{"Street Lighting turn off");
}
}

lastatatus = data[0];

JUT 3.68 TAnnsudadeuduueunandulaiilelwouuiinsivdouanuy

-=—se-s==-——-Fasluss Check EVELY 10 Fin=——---—=<-=—--=== s

if{data(d] == 1|
TimeCountCH++;
TimelounsBEF = O,
if{TimeCounzCN~1200) {
TimeCountON = 07
}
}
if{daca[0] == 0}
TimeCounsCFE++;
TimeCounsCN = 0;
i# {TimeCountOFF>1200) {
TimeCountOFF = Q;

}
]
Sepial. printlini{TimeCountON}
if t (datalQ] == 1) %& (daca[l0] <= 0.8) 55 [sayedayZ |= p_tm->tm mday} && (TimeCountON =# 1200))(
Firebase.pushString|"Report/Faillures/"+ strmonth + “'* + ssryear + /", strdatetime + “," + "Stxeet Lighting IPOL is not wuzn o
LINE.notify ("Alecs!! ™ + stzdatetime + ™ Street Lightiog IP01l is now tuxra on™,

savedayl = p_tm->tm mday;

}

1 | (datal0] == 0} && (data(l0] »= 0.8) &4 (saveday? '™ p_tm-’tm mday) 4& (TimeCouncOFF == 1200)}{
Firebase. pushString(“Report/Failures/~+ strmonth + "'™ + scryear + "/",strdatecime + ", " + "Street Lighting IPOL is not turm
LINE notifglTalern!! " + strdatetime + " Strest Lighting IPCGL is neot turn off€");

saveday3 = p_tm->tm_mday;

}

U7 3.69 lannsudadeurnuueundiatulatiilelnouuyihauiinund

n") i

ofE");
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unil 3 Fausenousedumsvinauiladsiinesldun grudeya uwaz Cloud Function uaz
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SMART SOLAR
STREET LIGHTING

Lad krabang Road
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SMART SOLAR
STREET LIGHTING

Ladkrabang Road

b S— sisiomondins LT
k E B a e xrensels
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" Sy L EETL 50 ) » ! Fouys Saa s L Rhirng 94
X Sy gy - v R Biamid inSaRwg : .
P4 wmad u H u m | wydaw oy
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EHRNA &
¥

L omarere
¥
wi

d v o o
JUN 4.3 M3y Datalog vauzlusunsusiansliauuyinay

A3 mwmaaqm'sﬂaaumwgnﬁaqwaaﬁa:&auuuﬁaa‘lwﬁ

ﬂﬁ‘wmammmaaummgpﬁawaﬁayaLLUUL‘%‘aaiwﬁImalﬁﬁﬂmﬁﬂ’uﬁﬂmwmaq
2/ = L7 ] {23 8 2/ = s L &
UoYa LangINUITIINTeY AU Ul auardayauwiuke Undindy AIgUT 4.4 uaz

- 2 I =Y € 1 o A:i J L4
4.5 uwaa&amwwmma‘imm Uu‘lﬂﬂﬁﬁiu@’?‘i'lﬁﬂ 4.1 Lﬁﬂﬁ]'ﬁ'ﬁﬁ@Uﬁ’m@JQﬂﬂﬂﬂ

{"%Voatt":29.65,"Cost Saving".200,"DateTime"."26/03/2019,23:16:23", “Efficiency”:59.73,"Energy Consumption”
Storage':él.48,“Ibatt“:2,6,"ﬂoad":1.7;”Isolar":8.26,“[ight Intensity”:8338.8, Phatt":26.47 "Pload"
Vdume":ﬂ,"ﬂbaé":374,”Siatus":1,‘Temperature":36.27,’Vbatt‘:10.18,"Vload":220,"\fsdar":35.8}

134636, Energy Produced”: 45885, "Energy Saving":44982,"Energy
1335.3,"Power Factor"0.95, Psolar295.71,"Qload" 116,78, "Rain

=b.

U 4.4 Yeyauugmdoyaluguuuy JSON
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w DetetiTine: Light bismrity —— R bl cutor)
L “f lmoasnsen { e [ | "
St AVl

O
Fon E
g 034
a3
3
5.3
1 T 1
200 310 4]
MO 2T 20 LY
Time
Solar Cell Parameter
Vashae V) Tatar ) Proior A0 W Praduced
e hd L 2821 o
Battery Paramater
nion Bk IS Py
4 1 2l 64
EWhnate (%) Enesgy Sturage (Wh)
3545 el
Load Parameter Another
S T ) o] el
Stow (A} Dhaad (VA Ploas (W1

J v = s
JUT 4.5 Joyauuiuuoundiadu

I~ =l = £ | 13 =1 a @
13799 4.1 NSUSYULNEUYD HATENINTUVBUAUASLIU LaUNALATUY

AN ELADSURY IPO5 Afiuanslugudeya ArfuansuuiuLeUnaiaty
Status 1 1
Vsolar (V) 35.8 7 85.9
Isolar (A) 8.26 8.26
Psolar (W) 295.71 295.71
Energy Produced (Wh) 45885 45885
Vbatt (V) 10.18 10.18
Ibatt (1) 2.6 26
%Vbatt (%) 29.65 29.65
Pbatt (W) 26.47 26.47
Energy Storage (Ah) 41.48 41.48
lload (A) 1.7 1.7
Vload (V) 220 220
Pload (W) 9553 355.3
Sload (VA) 374 374
Qload (var) 116.78 116.78
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Energy 54,656 54,656
Consumption(Wh)
Energy Saving (Wh) 44,982 44,982
Cost Saving (THB) 200 200

Power Factor 0.95 0.95
Light Intensity (lux) 833.8 833.8

Temperature (°C) 36.27 36.27

Rain Volume 0 0

Efficiency 59.73 29.15

4.1.2 N15nad9 Cloud Function wag Google Spreadsheets

Tunsnasesiisinisvaassnisvitenueas Cloud Function fiagyinutiiilunts
Anaendeyadng udeyadiuiingoundwarludoulu Google Spreadsheets Tnagyin
Asaalst Cloud Function ¥y s $ufl 26 funau v 23.59 U, waedudl 27 funeu 1an
23.59 . ﬁawamiWﬂamwuiﬂ%’ayaa'1ﬂgmfﬁayaz&i’;uﬁuﬁn%’aa&aé’awé’aQm%uawu
Google Spreadsheets AsUNALHALY (P01 - IP10) UA¥YINITASINADUADINYNADIVDY

USinudeyarazun 4.6 Inetuiinuaadlunisnd 4.2

+ 260X IO
ed00d. “IHDIIZNTY, 2310018
AA0T0X " 26/03 /2019, 28183 14
720N “26/03/284,28 418
| X004 “26/03/2019, I3:83:0

Tr0a06: ‘267082818, ] 3 T T R YT At G T

23.0507: “26/03.2418, ] T amexmne  2adede ] % e U 1 Y
| Zamenr: "26/83/281%, ] & becaoie Hprsr L] pLt n_ | BovRw L% RH 1 3880
230707 "26/08/2818, ® ¥ oatamoe uise s 3680 %o MO¥EW R 1 8
230808 “16/03/2815,23:98:0 Pl MN aase 1 00 ¥ oMmNEN | AN 1 LT
SEOY0%: “26/83/ 1914, @ P omexn BEs 1 350 W aeoaed . BB 1 406
2100 “ 68312815, § B0y paie il 1 i3 - W 0KNW poE" 1] t ELY
PV “26/08/2919, g Pt 0 1 a0 - Mo B " 1890
24241 “26IRIA1S M HOlommeme B 1 3880 o | mouuw aung ' LT
ZIATAL “FHIURI2015,25 1358 B e i Bosne 1 3400 « s o onwmes % W
21402 2640372619, 2851458 S| e S N 1 s O ICARARAT SN ) 3
i ‘%!@3!“819"5*?&-# e | 0NN e 1 EL “ | 0w iR 1 o
e g 5 w o 20M20N mazr 1 =80 oo 20PN ;a4 1 o
HATINAL "26/03/2019,23: 1670 T 1 prees a | ecizote  maan 1 #e
LEEYRIE "26/8372899,23: 178 TV iaeinews. | 2idos g e 1 mewew s 3 piope
FTEAENE 26012019, 2818108 W mueen  sag + 300 o |isevem Hesa i i
2N L6IUII20T8, 25 1916 5 movpr  map 1 o g N . 2420
22014 26/0372819, 43:20:1 TRU) seenon 22170 1 3408 T | mowmie 2412 1 w8
LIEIa "26/0372619,28:2%:1 LA TR0 b3t L 1 N 8 Moy 4813 1 B
LITNA 2052018, 25:22: =T 00t Z3ten 1 188 W NMw Nen 1 FTy
224 2018372919, 28:2%: o Boymn w2 1 300 K| 260NN Ny 1 3488

| ATIEIE TTHADIHTY 28 04y = 0052 282113 1 B w | 2SOMICHE BE1 1 P
23281 "26793/2018, 23128+ 0NN s 1 880 W oEwovaw NSk 1 3412
TS 26D /261,58 & 2800018 w2 1 80 L] nEYi2 1 388
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S e SRR B 0NN nIa 1 3406 | Mo nen % £2T 4
FEMIC 2RIUII 1R, I8 W mwmyw  nao ; pore o | moen nee s o
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15199 4.2 MInsaaeuANugnieavestuadeyalu Google Spreadsheet

Yoyaves | Snayadeyalugnudeyase | Swingedeyalu Google Spreadsheet
Fuil LIP o 1 1P
26/03/2019 60 60
27/03/2019 661 661

3ATIVEDUAILGNABIvRITayAInilnensduduwltyadeya 2 ynaan 1PO2
o o - i 2/ L5 P
way IPO7 V‘I’]ﬁJﬁ’lﬂU@ﬂMi’J‘\lﬁ@UiﬁFJW%’I‘EEU’]‘UB%I& JSON UugUUByanisun 4.7 uaz 4.8 uag

193/ Google Sheets waztuinnalupseh 4.3 uay 4.4

"26/03/2019,23:38:13,1,35.80,8.26,295.71,40538.00,11.68,2.85,33.05,33.29,5
7.00,1.70,217.07,343.19,369.02,135.64,54088.00,41106.00,200.00,0.93,8523.0

0,38.00,1.00,18.13"

3Ui 4.7 dayauugutioya Record/IP02/26'03'2019/23:38: 14 json

U

[
ot

‘a‘ L k2 t:‘
n19199 4.3 ANIATIVFDUAINNYNADIVINVDYAATIN 1

W5Ewes foyauugrutoye (Uil 4.7) | Fayavu Google Sheets P02
Date 26/03/2019 26/03/2019
Time 23:38:13 23:38:13
Status 1 1
Vsolar (V) 35.80 35.80
Isolar (A) 8.26 8.26
Psolar (W) 295,71 29571
Energy Produced (Wh) 40,538.00 40,538.00
Vbatt (V) 11.68 11.68
Ibatt (1) e, 2.85
%Vbatt (%) 33.05 33.05
Pbatt (W) 33,29 33,29
Energy Storage (Ah) 57.00 57.00
lload (A) 1.70 1.70
Vlcad (V) 217.07 217.07
Pload (W) 343.19 343,19
Sload (VA) 369.02 369.02




T2

Qload (var) 135.64 135.64
Energy Consumption(Wh) 54,088.00 54,088.00
Energy Saving (Wh) 41,106.00 41,106.00
Cost Saving (THB) 200.00 200.00
Power Factor 0.93 G9%
Light Intensity (lux) 8,523.00 8,523.00
Temperature (°C) 38.00 38.00
Rain Volume 1 1
Efficiency 18.13 18.13

"27/03/2019,10:14:14,1,35.80,8.26,295.71,43387.00,10.76,2.46,43.75,26.47,5
7.00,1.70,220.00,355.30,374.00,116.78,55456.00,46971.00,164.77,0.95,9910.8

0,36.04,1.00,92.98"

g‘i.l‘ffi 4.8 %azﬁlauug'm%’aga Record/IP07/27°03°2019/10:14:15.json

a v % & o
#1919 4.4 ﬂ']'ﬁﬂijﬁ]ﬁ@ﬂﬂ?’]uQﬂﬂaﬂﬂa\‘]‘uaaaﬂiﬁm 2

WSR3 foyauugudeya (3U 4.8) | Joyauu Google Sheets IP02
Date 27/03/2019 27/03/2019
Time 10:14:14 10:14:14
Status 1 "
Vsolar (V) 35.80 35.80
Isolar (A) 8.26 8.26
Psolar (W) 295.71 295.71
Energy Produced (Wh) 43,387.00 43,387.00
Vbatt (V) 10.76 10.76
Ibatt (1) 2.46 2.46
%Vbatt (%) 4375 43.75
Pbatt (W) 26.47 26.47
Energy Storage (Ah) 57.00 57.00
lload (A) 1.70 1.70
Vload (V) 220.00 220.00
Pload (W) 555:50 355.30
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Sload (VA) 374.00 374.00
Qload (var) 116.78 116.78
Energy Consumption(Wh) 55,456.00 55,456.00
Energy Saving (Wh) 46,971.00 46,971.00
Cost Saving (THB) 164.77 164.77
Power Factor 0.95 0.95
Light Intensity (lux) 9,910.80 9,910.80
Temperature (°C) 36.04 36.04
Rain Volume 1 1
Efficiency 92:98 92.98

iledideyalnsigniouaslu Google Spreadsheets #tazdinasdanisdoyalae

2/

a e o ] ‘:j g A Q';
onludimugmsnisauiunieanuuuliluund 3 fguit 4.9 uay 4.10 antiudeyaszgn

deldduiand sheet Treaunsvhaveslnauulssddiouiiviaula odnlund figui 4.11

4.12 4.13 uay 4.14

Date | Lightintensity | Temperature

Rain’

011032018
02/03/2018
03032049
04/03/201¢
05/03/201¢
060212018
071032018
02022018
09022018
10032058
110372018
12032018
13032018
14/03/2018
150302018
18032018
17032018
1803/2018
19032018
20003/2018
2170312018
22032048
23022048
24032018
250312018
26/03/2018
271032018
28/03/2018
2022012
302010

31/02/2019 Use Data From P05

32028

42,840.00 58,507.00

282.88

311.44

43.312.00 50,572.00

]
o

U 4.9 Megansdanisteyaves IPOL



Temperature | Rain VOlume

' :vam&'mm POLIPH0

4

Consumption

IPOS | Light intensity Mo ofIP| Date  [Psolaravg|Pload.avg| Energy Produced
01032018 10 01/03/2012
02/03/2018 021032018
030372018 03032019
04/032018 04032018
DaD32018 DE03°2012
06032018 08032018
07032018 07i0z2019
0832018 08032010
0B032018 0803/2018
10032018 10/03/2018
11032018 111032018
12032018 12032010
13037289 13032018
14/032018 14/03/2018
15032018 15/03/2018
1810312018 180372018
170320180 170572018
180372019 187032018
180372019 180372018
200372012 20y03/2019
210312018 21032018
220312018 220312010
23032018 23032010
240372018 24032018
25032018 28003/2018
280372018 280302018 314232 464,602 00 56282000
27032018 9034.12 36.24 1] 270372018 28353 313,730 430 810.00 540.736.00
28032018 28032018
28032018 28008:2012
30032019 300372010
311032018 310372019
i o ¥
UM 4.10 M59AN1398YaT09NN IP
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{(ﬂf;; o\ Smart Solar Street Lighting
Gl
e

Montly Report : March 2019

Lostupdated on:  27/03/2019

Road : Ladkrabang Rd. ,Banghkok

Length : 13.8 Kliometors

No. of Solar Street Lighting : 10 IPs.

Below show recorded Information between o131 o 310318
Duration 1 Month

Environment Parameter (8 AM - 8 PM)

10000
5000 -
| 2500
[
FEFEEF LS LS TP S EFELLIE L L FFEFEF S
@ Temparstum @ ran @ Ught inteasity
Energy Production and Consumption
Paolor,avg (W) 20353 313.9855
Produced
@ Puolaravy
Il -~ WPT 4AN B t- ’
i
100 ¢ T
i i
[ - . L
08/01/2019 13/01,/7018 20/0173019 2712008
@ Enemy Froduoed @ Energy Consumption
540000 ; :3
3 060172018 14/01/201% 20/01/20% 27j61/201%
L Moritly Gt |
Surplus (Wh) 1 0 Signaturs
Cost Surphis : 0
( }
Supervisor

o o o & = o o
JUY 4.11 998971UMTNIUYIZIUADUNUIAY UM 1
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ZT/032019 9034.12 3624 155

Ul 4.12 sreumsvhaudszdudeuiivia wihi 2




Dsls of Power snd Energy (Track on working time)

26/03/2019 N2z 13013172 55292000
2732018 283.53 313w 26X07/3186 540,786.00

Puoler monithly average 2818
Enargy Monlhly Produoed
Proad Monthly Average 3139835
Enargy Monthly Consumed

1%3}

Uil 4.13 sreumsvhauuszdusiouivieu i 3
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lmﬁ

20032010 235755 Stwet Lighting IPO1 is not turn ON

00V 000328 Street Lighting IFO1 s nol Lum ON

WOV 00:07:27 Street Lighting IPO1 s not turn ON

00201 00.08:40 Street Lighting IPO1 i nol turn ON
i
i
¥
|

GJ o o 2/ =.i'
UM 4.14 reumsinulssdnieuiiviag wii 4
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4.1.3 MvnaesnsRdeuUTnIudayanazUinunisldiugiudeys

dv [ L = 2/ L4 r-'] ©
lunrsnaaesiazinisifivdeyaydnanisidaugrudeyaiioiluldluns

UszanumsteyauarAlddredmiulumsldnugudayaluauinn Jansveassazyinig

TuiinUSinansideuuugiudeyanaunimaasiiasndiniimeasanuiiiu Firebase Aa
o W = o w
UM 4.15 uazagun 4.16 muanau
Connections @ Storage O : Dawnloads D Load ®
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The objective of this project is design and create the system that
must be brain and data warshouse of system that can control,
manage and remote display status of device working by Wireless
communication network, The system uses Firebase as server and
uses LabVIEW NXG, HTMLS, CSS and JavaScapt 1o create web
application as client. The result of implementing the system with
controller and street lights is found that the web application provide
more convendent to monitor and control street lights by providing
real-time and historical data, Furthermore, the system can provide |
monthly report and notification when street lights tum on/off or not - f
working properly. ) |

Conventional street lights are stand-alone design that only consume

power from power grd and ne instument install to provide . |
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lights, the operator will cammiot notice until somebody

Therefore, more chance for sccident. But smart solor stréet lights
that include smart management server will provide operator
parameter data of start solar street ights and alert when something
wenl wrong with smart solar street lighte This systern will provide
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Abstract

The objective of this thesis is design and
create the system that must be brain and data
warehouse of system that can control, manage and
remote display status of device working by Wireless
communication network. The system uses Firebase as
server and uses LabVIEW NXG, HTML5, CSS and

JavaScript to create web application as client. The

result of implementing the system with controller and
street lights is found that the web application provide
more convenient to monitor and control street lights
by providing real-time and historical data. Furthermore,
the system can provide monthly report and notification

when street lights turn on/off or not working properly.
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