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Abstract

HoME@Cloud Home Managed Electrical on the Cloud will be the technology
to 100% replace conventional electrical protection. The technology is based on
successful electrical breaker CPU developed to protect Arc Fault hazard that causes
electrical fire. From its capability to detect electrical parameters and digitized the
electrical waveform, this research will take further step to use these electrical data to
establish electrical data platform that will be used to manage electrical energy for
economic purpose or for safety. Since electrical protection is very delicate, for it to
function effectively, Al function is included in the CPU. The Al is designed to learn the
undesirable waveforms that do no harm to the people or assets but can cause tripping.
The Al will forbid that nuisance tripping and make the technology more desirable and
user-friendlier.

HoME@Cloud Home Managed Electrical on the Cloud in this research will lead
to the electrical technology and ICT convergence. The convergence concept will be
successful only that most of the circuit breaker protections are replaced with
HoME@Cloud Technology to collect large volume of data - both structured and
unstructured - that is useful for a business and human on a day-to-day basis. Without
smart electrical energy, the acceleration of ICT in creation of new products and service
will find its limitation. is considered as one of the core factors to secure
competitiveness in the future. The ICT convergence can be understood as a trend of
goods advancement, service innovation, and added value creation by embedding ICTs
in goods and services belonging to other industries

To promote the use of the HoME@Cloud Home Managed Electrical on the
Cloud technology instead of conventional electrical protection, it is essential that the
technology is reliable and supported by the local authority. Therefore, this research
will prove the feasible of the technology for the common use and will prepare the
energy infrastructure of Micro power grid that creates “Self-Thinking Home Power Grid”
for real-time bidirectional power information exchange between the electrical power
and the users. The HoME@Cloud Home Managed Electrical on the Cloud is equipped

with a distributed and intelligent electrical cloud platform that consists of
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HoME@Cloud gateway, CPU and interrupters. The research will exhibit both the
technology feasibility and the response of the consumers towards the technology

through field trial.
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@579 Smart Home i Smart 9339910015714 Self-Thinking Power Grid ¥iilinanesdu Self-
Thinking Home Taefidumsniswaurlulasinisiaonisiiszuudanis Homea@Cloud uay
Communication Portal #1%i115% Home@Cloud ¥iwsindidu Gateway ﬁm%’umiﬁ'ammﬂ
sULUY Protocol waglileaulasamsfaziingidumsnsiauinendiaznseduliAn Startup
unane sioludansliuinisinagues SME sogldluifindne Big Data Aiflegluguves IoT uaz

WiNEUIN1S Cloud Service ladnunnung

wena1ndl Core malulagvas HomeaCloud Aavsimunduiulumaseludaonis
@Susu Al asaduldiedulwihidaduiumnainededliinlathe wasiinislangeeudu
og14ls Tanmduegsls evsslonflumsdanisiigednwiiionsussndandsnmnazidu
nswasuauUasasemsldlnindndunisduiieanain Human Error wudu@aisly Huld

uluanmiifianudsaseldaunsalluliunsgrudusiu
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JUN 3 amdnassunfanandueiiasulasinis

av o4 ¥
2.2 HAIUIYNLNYIVDY
157 CPU wnsipganiaastassuuduliiusnines w5e Home@Cloud Nauysal
93998 2 dulngqnagiesiiniaisanfe duvesnsiminndesiudusetinuasninddu

L%

wazduvedayaiaN1IINNIIATLARVEA
2.2.1 eunangsulninganies

miTeiEessdesiudsannsldliinielinseuaquiymiiiaanansldladi
waztdudunsiededinuaznindau lnolawzlusomwesnsdosiulwlndanluiigsuasd
WHumsdmsasvasluiilunmznssuaund suldvilmusninesnszuaiudnigms ik v
Tildunga CPU Ssnsradurdulniinfiemanaduvesanuinunfinnsliiilnaanizidoses

Tnlugl Inedinszuiunisindulasadl

MCU Uy el AnAT9UILA L1014 Port MAEI999 wazyinn1Ins1dauiy

[

Algorithm fieanwuuly mnnuanuinUnifidudunse MCU azdsdyaaeenludingms
Relay Lilodasinaeas dmiudnvosnsiinlniihduas wisdwesiddgdmiunmnaaey
R mmﬁ, miL‘LJgEJuLL‘UaWENﬂizLLﬁLLaSLLix‘iﬁuﬁﬂEﬂ,Wﬁ’], nsasunwlaswesnseualuniig
Zero Crossing kaga1utduipdnsvesaroiduinsraduld deddnydoasdodlaidngg
Wasuwasuudunduvesnseualiiilugag 2 Jundl dedisusuadulnineundi A
suussaslylihisuasigiliAnnsdnduladassdelofausngmsaifnanuinnii 4

Asdlu 3 3wl wasditumaiinduressingnisaluuuiduladudiuau 3 ads
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H
[— 15w POWER EULY

Y 1

JUN 4 fegraumndanisesnuwuudiunisleiy

U 5 dhedsaneduveanisialningauasasnisnsadu
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nstestumalaiilnethssuuadvaindiednnegiraulnindulummsasiiedis
amgUd 1 demnladsumaiaundu cpu fthanldlulassmstulfiusanesitelilaunds
Home@Cloud Aiflszuuliinisthu fagannsonsaduadulniifiousslovilunsians
Tnfluazie3osldlni deadudgmlni ufadou Feuinsldauuasnginssuvely
Fansiadadldlulin wazdadl Function Gateway 1 eidiougunsaldidnnsednduaslelod

WwuLgasNavianese lUdanneusnniu Internet

JUN 6 Waun1s CPU tivenstinlusiosanlasanig
2.2.2 walulagmsdasdeisasiiedidnnseiing

drudAgaiunisvesnistesdudeainlnirfenisesnwuuliyadnisasidu
dudnnseiindwia Solid State 1iaAuTIALETlUNITAAKALNITATUANNITHDINDIA LAY

UNINFUSMFIANITASLINaIUTuaUAR

o w o o Y 1

weluladiagadmsunisdaselniiuuudidnnsetindifiansaniertesiuiiey 3

UszLm Ao
® |nsulated Gate Bipolar Transistor (IGBT),
® Gate Commutated turn-off Thyristor (GCT),
® Gate-Turn-Off Thyristor (GTO)

AuauUAdAYAd s T onvaunalulagindegedmsudnsaluiuuy

Siannsatind fe
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- Withstanding voltage,

- Load current capability,
- Turn off behavior,

- Conduction losses,

- Availability,

- Cost and complexity

IS [

wialulad GTO dve91AnAe high voltage drop Tutstnlwiln uazdesltnszualy

N3 turn-off gate wadwmsunsainsldvmalulad IGBT Ui n13Un Gate anunsavilavnaniue

@ Y o w 1 o a = = (Y P
LLG]ﬂ%J‘U’eJQ’]ﬂ(ﬂIULLﬂ“U’eNﬂ’J’]iJVIUﬂigLLﬁLLﬁSﬂﬂEﬂWﬂW 19aLLRYANTTIUTIULNEUAIANTIN 1

LAY 201Ua19

51991 1 COMPARISON OF POWER SEMICONDUCTOR DEVICES

Device type Year made Rated voltage Rated current Rated frequency Rated power Forward voltage
available
Thyristor (SCR) 1957 7kv 3.5 kA 500 Hz 100’s MW 15-25V
Triac 1958 1 kv 100 A 500 Hz 100’s kw 1.5-2V
GTO 1962 4.5 kv 3 kA 2 kHz 10’s MW 3-4V
BJT (Darlington) 1960 s 1.2 kv 800 A 10 kHz 1 MW 1.5-3V
MOSFET 1976 500V 50 A 1MHz 100 kW 3-4V
IGBT 1983 1.2 kv 400 A 20 kHz 100’s kw 3-4V
SIT 1985 1.2 kv 300 A 100 kHz 10’s kw 10-20 V
SITH 1988 1.5 kv 300 A 10 kHz 10’s kw 2-4V
MCT 1988 3 kv 2 kA 20-100 kHz 10’s MW 1-2V
IGCT 1996 6 kv 4 kA 1 kHz 100’s MW 1.5-3V
ETO 1998 6 kv 5 kA 2 kHz 100’s MW 1-25V

lwrsnisgnamnssulagnaly SCRainazlasunisidenasshiunldluisasatvaudifng

1INN91 Semiconductor Ysenndug 1818431nn15AIUANNITEIRTIIAdeLazkiuaunI)

Tneanztiloduls999nsehan AL SLa2aINN1TFn e A lmunyaua1avin lis Uy

deomeld wenaniinnseenuwuuasasnisldnundialdienliguiuly
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A15737 2 COMPARISON OF PRICE PERFORMANCE

Attribute Thyristor MCC26-
16101B
Withstanding 1.5kV
voltage

Turn off behavior

Rated Average On- 32A

State Current

Repetitive Peak

1600V
Reverse Voltage
Surge Current 0.56kA
Rating
Conduction losses 115w
Repetitive Peak 3mA

Off-State Current
Availability, Cost In stock, >1,000
and complexity U, ease of
circuit design
(Less

components and

control)

BT 2-06/1-61

GTO
HO500KC

2kv

Not available, >2,000

280A

2000V

3kA

330W

NA

um

IGBT

SIMOSFET
TO160NB45A C2M0040120D
2.8kV 1.2kV
o ‘ e
B Faal P - ‘ ._/___
320A 40A
NA No
690A 160A
1.47kW NA
4uA 100UA

In Stock >1,500 UM In Stock >1,000 U

Heat Problem
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'
a

dsdAgylun1sesluu SCR ABNTIAIVANNITAINITUATAATVDY SCR TidDvaEs

(%
1 [ o

wiugn Faluanuddedagihunldlunismivauauninlily uaznisdanistaymluiiuuy
AIaLNOANNTARTUE AINLIIITAIUAN SCRAIgABIVIN SCR Tdluanuldvarnatudmsu
dannzlnansisuesiuilagludnat1afss wagdnnullugiiosninvidesiuaiy

Uaan iyt inkasnswgau

Wielitussquimnesanan msfnwmsldnuiafesiionsanissavoussiuinouas
Inan waz299sduimunzamidesainiide SCR 15 uMeIULED N13ngAvieIuYes SCR
Tududesilirinszuaniu SCR Uoeninan Holding Current 489 SCR dayeyiad Pulse 270
maduiiooniuulililn Gate v8a SCR msagngansdsireiiioannisgadondssmdilals
¥laglsiddu Tuvazidorfunszuaiian Anode axdosnnnii | Latching Current w3eaglu

n11¢ Positive Bias iialiin1svsn Gate widnzausndusosoanwuumuiiaulunsil

® iali SCR vhauazsotdou V. Tuvaei SCR 1a5un1s Forward Bias

® vasIntuLile SCR Ul e Uan Ve, 080 Wieaansaaidsiazanudemeves

Junction 91nANTDU
a [ . [ (4
® luvnueil SCR agluniz Reverse Bias Ve AISHTUALE

® LAY Ve VNaUAITUBYNG SCR Wlnaglugug OFF

SCR Symbol

AC Back to Back Switch

JUN 7 dysydnualues SCR
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v & = A v = v aa Y] . a
ANUUAAY Pulse Waiqﬁuqﬂ?UQN‘ﬂﬂ@@QNﬁquﬂﬂL‘Wll']gallﬂ‘U ThyI’IStOF 1199 Back to

Y a

Back SCR Niunldluszuunseualviaduil 293sduindoudaduimladian efinun
Frauinzanlunisnsgdu SCR Wilnil Jedtuusiiiinasio SCR AvvuIned V A1
Load Impedance uaz Power angle kagiil Control Pulse AIUUNITRBNKUUINATAIUANT

winzandsld Opto-isolator Tun1sasne Pulse Ingdinsasiioanwuunugui 9

g

o
]
e ]

dl U o U
E‘U‘Vl 8 29astudgmsunseantuululasINg
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UNN 3

o

= ada
s2l8UI5IY
3.1 35N15/9UNDUNITANTUNITIVLLLASWRIUN

nsiamlasinistulsiusnines 4.0 UiRenavnssunisidliiuaznisdesiude
wiawtiunisldanuadsludomniad welmfananawrsvgiavesUszwaduiniinennisamu

AuE3UIUUsTENNIUNTINNRUNUNIATT

[y Y Y

a o = [ a 1 a (v 1% Y a £
avdAgIuduiomwessnsiaundandunlaniouldonulaaswazvaaeunisldeu

(%
Y

~ ) Y a v A o ac o a A 9
Wegn1snausuangleasdduannznisldaudnd Aniudsmsdniiunisiassnsivellana

(%
a (Y

Aananisuuteandu 2 dufsdrunsiaumdndasiauwuiviamguiuaiilufnnsass
wazdmvesnIdeaudululiniessin ludundsiuasiinsidelaeisidedewium
(Quantitative Research) Ingl433n153 813 sd37991nn15MAa0sAnsa (Survey Research
Method) uazlfiaesiolumaiuteyalneisuuuasuniy (Questionnaires) Wagifiusansu

Toya Uavliaseiiveyn
3.2 NSAMNUAYSLYING

Usznsluidnunedanguasisoustlulssinelng lneuuinvenguaieg 199z
ANy 619891191NgRsves Yamane (1973) Tunsalinsiuiuinusesnsiuiueu

(Finite Population) @®
N
n=——
1+Ne?

e N Uu1889 IUIUUTEINNTANTIUAN
e MU AAUAaIALAaRuNtausule (Allowable error)

N NUNEDe VUIRFIDE1NAUILS

nsmvualsznnsidesmdsdmnudululalunisamuieliliundnnudodiu
dusulaseinsiinmualiinisfesmaasdldaudiuiu 50 ASSoU Femneisrnudiedun

86% nInuIuATSaululsEmalng 21,884,296 ASASaUMNINNTIE 3
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A15197 3 @nRATSaululsewdbne

L

A197197 1 PuUlazIosazYeIndaFou Usyanay Lagdnuaualdn

WRALFBASITOU T LUNAIUNA

¥ Feuitsay Usznvuniaay ST
A P
MU Souaz U Souay  bRAUADATIIDU
1. NFUVVIAIUAT 2912412 13.31 8,824,607 12.97 3.03
2. pans (laisau nw.) 6,718,968 30.70 20,071,100 29.51 2.99
3. Ll 3,859,439 1764 11,281,654 16.59 2.92
4. priusanidoavie  5589,373 2554 18,476,566  27.16 3.31
5. 18 2,804,204 12.81 9,367,059 13.77 3.34
‘a”aa.lﬁl"aﬂ‘a'ﬂ‘lflﬁ 21,884,396 100.00 68,020,986 100.00 311

3.3 Aawdsniglunsiae

v

Fuwlsnlglunisideasiiuiseanidusindsdassuardnyusany sail

Aaulsdase
Fulsdaszrosmsiseluadiilinantads 2 dwde
o Jadumuusyrinsmans Usznaulume e 01y $18ld seAunsing
o Jadusudrulszaunienisnain Usenauluse ndnduel (Product), 511 (Price),
401ufl (Place), N1580a159119n159879 (Promotion), §NWAEVINIBAMN (Physical

Evidence), N5¥UUN15L89U (Process)

Ausau
mnUsmuluaideasaiine anuianelavesildliidenisldmaluladlasenistuliiusn

oS

3.4 dUYAFIUNTTIVY

X}

[y [

IINMINMVUAGIMUTIETE WagmuUsnutsiu fIdelanvunauyRgiunsl
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auyfgun 1 Yadeaunaiunndaiy Tnaseseauauiisnelavesldlvinse

wAlulad Nwpnmanu

auyfgun 2 Yadearuenguananeiy dnaseseauanuianelavesldlninse

wAlUlagNwanAIINU

a P Y val [ v oa ! 1y =~ v
ﬁlll!@']g']u‘ﬂ 3 {]QQEJW']‘Hi']EJl@IV]LL@ﬂm']Qﬂu llNaﬁ@53@Uﬂ?7NWQW@1‘U°U@Qﬂ§LGUm@

WAlLlagNLANAISAY

auyAgudl 4 JadearusesaunsAnuiiuansneiu Inaseseauanuianelaves

Aldliihsiamalulagnunnsneiu

aunfgud 5 Jadearuusunanslidliinnuandeiu duaseseauainuiianela

vouldlnisamalulagnunnsineiu

auyAgIun 6 Yadesuwndngdnan (Product) dnasiessauanuianelavesylylvi

famAluladiunnanany

auufgIud 7 Jadeausien (Price) dnanaszauaiiuiianealave il sie

wAluladNwpnmanu

auyfigun 8 Yadesuaniuil (Place) inasiaszauaiuiianelavesdldlvfie

WAlUlagNwANAIINY

auyfgIun 9 Yadeaunisatuayunianisnaia(Promotion) dxaRBTEAUAILNS

wolavasldlnidenalulagnumansaiu

auyfgIun 10 Jaduduupains (Person) naseseduaduianalavear gl

fawmAluladiunne1enu

auyfAgIun 11 Yadearudnuaienianienin (Physical Evidence) dinasiasediumin

fanelavedlilwihsamalulagnunnsneiu

auyfgIui 12 Yadeanunssuiunisiivelaun (Process) dinasassauaiuiianela

vouldlniisamalulagnunnsineiuy
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3.5 \n3nsdiafildiiudaya

AT uNEITeUSUal (Quantitative Research) @4iA3 a9l Nl uauAT8d
1) . . I a N I3 Y | o
aylduuuasuniy (Questionnaire) WuiAIasilolunisiiusiusiudeya laguuainguainiy

pandu 4 dwu fAe

dufl 1 wuvasunuienudeyangAnssunisldlniuasyssaunisalse

walulad

) = N Y] PN J aaa
#@UN 2 LL‘U‘Ua@‘Uﬂ']lJLﬂEJ’Jﬂ‘U{]ﬁ]"UﬁaUUUigaﬂquﬁﬂqimaqﬂm@LVW’]IUI@‘EJWll

Anuduiusivauianelavesldlndi
duil 3 enuitanelalagsiusenisldnalulaglunisdanisinin
dun 4 ToyanulsEyINIAansveINguiIeg1

A5 UNISUSLLEULU 92111N15US LA URAIUNITHUITIBURSAIATY (Class interval)
lnilazlungaiignfe 5 avuuu Lagigae 1 Axuuul lAgeainsanIAUniesunsnin

FUAUMANNITIANRRERT (Yeyya ATazaIn, 2542, u. 82) lng

o Aiady 4.21-5.00 e Wiude/melaunilan
o ANRAY 3.41-4.20 v Wiushe/melaun
o Aady 2.61-3.40 wuneds Wiude/melaiunans
o Aady 1.81-2.60 viuneds Wiuse/melatos

o @Aady 1.00-1.80 wunads wiuse/melatesiign

3.6 iudaya

'
a v a a a o

Toyafi i nin193veldTudutoyausugd (Primary data) lne 338la vy

Y Y

wuvasunuielinguilvungneuluuaa U INAIEAWLEY (Self-response questionnaire)

AoukayNawIINIIARAY Lo INNguAIeE WaNNITaRBULULARUU IRAEAINE L MTNT

N

Y

a & £
9L UUNNTON

e

3.7 N15ATITHNA

MEITETUUIMNNINTIATIERTBLATIN TSN (Descriptive Statistics)
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nsATIzviveyaidanssa) (Descriptive Statistics)

nasnladeyaiseusasna fiduzindeyailewiu uvhmslesgiuagesunaanizdiu

{foyar1uMINTUTIENY AladY d1udotuuinnsgu WHUQILYe unugienay

Y

999 INNTHAIUNTATINSUUNT AUNTINAR SNzt lUveNgNaN1anIRYe N15dN51am9
wuvaeuauidudunisdisaduiiugiu malnsziiddnieiiinanudedusnuiie

° d’f Q’AJ o & £ o a |
numuNanisasanug T dusesiunslumasiely
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UNN 4

NANI578 HAZN15ITINE
4.1 AISNAIUINANN N

lumseenwuulassmsthuliiusninesiienaunuiusninessuiniiassessunisvinty

Y

v & & a &l a v ° o a PR a .
U']ULUULE“'QJE]‘UF’]@@JW'JLm@i"ﬂﬁ’]uqiﬂLiﬂugLLagﬂqﬂ"lsmﬂauﬁLﬂlﬂ LaLUNELUIAA Electrical way

Y

[ A

ICT Convergence iU 1AT983 198357 UVzAOIUTTNOUMEEIUAAYY A

<

1. Gqﬂam'eNﬂaiJizmawaﬂ?{ulWﬁ’]Lﬁamiﬁmﬁﬂa Electrical Protection Module
YnARKaI99s N Solid Sate Interrupter

HoME@Cloud Gateway

HoME@Cloud Cloud Platform

A

HoME@Cloud Mobile Application

v
v

ndnmsinuvesnaluladviuliivsnnesiwaudasd yaanssnaUsealana
duliien1sindula Electrical Protection Module tusaauaumanlunisvinau 2
dufe dusrurudeyaiiieddluds HoME@Cloud Cloud Platform ilon1sdanisnlui
wazdunstesiudsazyihnisuszananannnsinneiedulwiwasdadulalunisdesdiy

Tnavihusiuiugadasedsasini Solid Sate Interrupter My SCR mumannsTesu

JUT 9 YnmuANaNesnadIud Ay anveInITeenL Uy

BT 2-06/1-61 i 25
WUy ANUd. ME-003



tulilusnines 4.0 UiRanamnssunmslalniuagnistesiude

ACIMOV H0H=
INPUTL

-

4

s
=

JUA 10 Schematic Diagram N3nsi9dudsdoyaludynuszanana

Han1sesnLuumAlulagannIsiegananeITeg T lninganseyiu el

[

AaudRMamaliaadl
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TECHNICAL SPECIFICATIONS

Gateway Performance - 454MHz Arm3 processor Internet Connectivity - WiFi IEEE 802.11 big/n 2.4GHZ
- 256 MB RAM 300Mbps
: - 3G/HSDPA 850/900/2100MHz
Internet Connectivity - WiFi IEEE 802.11 b/g/n 2.4GHZ Mobile Internet (Optional)
300Mbps
- 3G/HSDPA 850/900/2100MHz POWER - 220/380 VAC 1-3Ph

- 6-63 A Current Rating

Mobile Internet (Optional) 50 Hiz Fretueicy

POWER - 220/380 VAC 1-3Ph - 4.5kA Interrupting Rating
- Supoort 32 REM101s - SRK’I\)CIassg\-B Surge protection
-Max 100 A Current Rating = -1ODC = 4000 Ampient
- REM101 Max 63 A Current Rating --50"C - 85°C Storage
- 50 Hz Frequency -Type C
- 10KA Interrupting Rating " -
- 300 A Short Girovit Limit FUNCTIONS Selectable Protection Type

- kWh Energy Consumption Log
- +- 3% Accuracy Real Time Metering
- Adjustable Limit

+160-200V OverVoltage Protection

- 40kA Class B-C Surge protection
--10°C - 40°C Ambient
--50°C - 85°C Storage

FUNCTIONS - Selectable Protection Type +250-300V UnderVoltage Protection
- kwh Energy Consumption Log +6-63A OverCurrent Protection
- +/- 3% Accuracy Real Time Metering + 5-60mA Leakage Protection
- Adjustable Limit - Qver Temperature Protection
+ 160-200V OverVoltage Protection - Al 4 Waveform Leaming
+ 250-300V UnderVoltage Protection - Fault Visual Alarm & Nofification
+6-63A OverCurrent Protection - Emergency Shutdown
+5-60mA Leakage Protection - Test Button

- Qver Temperature Protection - User Classification

- Al 4 Waveform Learning - TCP/IP Internet Protocol

- Fault Visual Alarm & Notification - Web and Mobile Application

- Emergency Shutdown - Harmonics Records

- User Classffication - Real Time Energy Cost

- TCP/IP Internet Protocol - OTA Software update

- Web and Mobile Application - Optional Auto on-off

- Harmonics Records - Life time Warranty

- Real Time Energy Cost

- loT Gateway

- OTA Software update

- Optional Router and Auto on-off

Standard - |IEEE802.15.4 2.4GHz
- UL67, TIS909/2548, TIS1432, EMC
- TI82806, IEC62606, GB/T31143

Main Unit

Standard - [EEE802.11b/g/n
- IEEEB02.15.4 2.4GHz
- UL87, TIS909/2548, TIS1432, EMC
- TIS2906

Main Unit - Dimensions( L x Wx H)
500 x 230 x 80 mm

Cloud Service

D)

Room 1

ew (7
— Room 2
- e

H Application Mobile
[ 4 Room 3
Electrical Pole
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gadoatunazdnnistuirdiunudumesiiln HoME@Cloud (Home Managed

Electricity in the Cloud) ¥A3433531n5333Udyay1auaziintinilunisnsiaduaduluiingn

W15Ewes |, V, f, © Neualagausinauazszaiana n1sUssianaluiea syl
nseuenuiaunAtudeyalninddi lnemeanuduiusvemnmsinesiiioniaiy
doandesnuRaulanivun wasviin1sindula uazdsidalumuaunisvinnuresndnieas

VIBYALARINATURETUNTAIATRsEIndUTUIMuAnau U To Ny

gaauaInayUsztananauliii el dyaralnieinuisasiiaglasunisnsiadu

o

nsvhauazazdmansnIdulrnurisyseuiananglunazyinisandulaniunnuguws

19t gn wazdAdseonugyndnn 039338 nnseting SSCB (Solid State Circuit
Breaker) Wiadanissinsianiunanisuszananaslusunsuiifienly LED Aunsiazuaniung w3e

'
a

UNILEAIHANE LI SNaNRAUNR TuruzAiviaen LED duagau damsunisinundvedluiingnge

@ }%

NALLIINALAYNISAAAUVDY LED wiasd

nsnsduidnvarnsinunizanafussauvesdndliihndiediuni egangls
Weulvuas CBEMA Curve %3aly 61m1neenuean Tolerance Envelope 4an3393 Voltage
Detection flagdsna WiduniieUszuranaiiazvinsindulavazdsrdsludsyndnages

SSCB iadan1san9as i naelnidrlugauan weldliinanudemeselnan
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(a) Voltage

(b) Current of
energy
saving light
bulb

(c) Current of
fluorescent
lamps with
conventional
ballast

(d) Current of
fluorescent
lamps with
electronic
ballast

(e) Current of
laser printer
when stand
by

() Current of
laser printer
when
printing

(g) Aggregate
current of the
appliances
from (b) to
(e)

U 11 Jugluansguadulnivesisasyiasegidunsvihaeuund (a) Voltage

waveform of all appliances, the scale is 200V/Division. (b) —

(¢) Individual appliance

current waveforms and aggregate current waveform, the scale is 2A/Division
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mode=1(Green LED Flash)

circuit

Monitoring

A 4

Arc Fault Check
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mode=17?

YES

Red LED Flash

A 4

No Open Circuit
v
YES End
Green LED lights
No

KEY=07?
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mode=0
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Arc Checking

cycle_current_peak>=FIRST_LIMIT

yes

ac_wvoltage>0

yes

no

yes
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4.2 NAN1INAHUNI NNV IYATNDINALAZYARN AT LANAAIL]

o NISYINABULIIAUANLIIAULAU

- Iagaiauvasadnsal dianaussduTrlan (Under Voltage) naus adu TWiin (Over Voltage)

1 duaauminaaal

LL1 Agasvsangil

L cimm— 3

N a— T

Variable Voltage
Transformer

Digital Voltage Meter

| REM101 & @

- &

ie

skl

Oscilloscope

Load

=, s ¥ A fa a = & o @ S = Y 5o Yy
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Dagital Voltage Meter
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12.2 yavauvesgilasal diafaus sdu lulan (Under Voltage) = 187Vac
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Wuazdl Interface 8¢ 2 @UNIABLONLUU communication protocol 581314 Gateway Way
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Cloud (MQTT)

® Communication Interface
O Communication protocol 5¢#ind Gateway WayyAMIUALANBINANIY

CANBus (CAN)
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Gateway Side Board wazlunianaduiu iile Gateway lA35udanu31nynAIUAY
auoana fufazulasgiy JSON- format i elugsszuudanisuu HoME@Cloud

Cloud Platform Hardware Interface

mi'm?i 4 m11519 Protocol CANBus

CAN_AFD_ PROTOCOL

Data Type Data function Name Example Explain
uint8_t/1 Head code head 100
uint8_t/2 send order order 12
uint16 t Voltage \Y 230=230V
uint16_t Current | 46=4.6A
uint16 t Power P 234=23.4KWH
uint16_t Days D 213=213days
uint8_t Leakage current LK 5=5mA
uint8_t Power Factor PF 9=0.9
uint8_t ON/OFF SWITCH 1=ON 0=OFF
uint8_t fault situation Fault_bit 0b00000001 1=arc,2,leakage,4=UV...
uint8_t Leakage set value LK SET 30=30mA
uint8_t rate of Current set value RC_SET 32=32A
uint16 t Under voltage set UV_SET 180=180V
uint16_t Over voltage set OV_SET 250=250V
uint8_t Trip select bit Trip_bit 0b11111110
uint8_t learn flag LR F 1=learn,0=no learn
uint8_t offset OFFSET 100
uint8_t wave stylel AS R 21=21
uint8 t wave style12 PK_R 10=10
uint8_t learn wave codel LR 1 1
uint8_t learn wave code2 LR 2 2
uint8_t learn wave code3 LR 3 3
uint8_t learn wave coded LR 4 4
uint8_t HF HF 5
uint8_t software code SW_CODE 222
uint8_t/32 arc_code ARC_CODE 7
uint8_t device temperature T 25
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CAN_AFD_ PROTOCOL

uint8_t device address AFDD address 001-064
uint8_t dummy
uint8_t dummy
uint8_t dummy
uint8 t dummy
uint8_t dummy
uint8_t dummy

O Communication protocol 56%313 Gateway wag Cloud (MQTT)

138 9155593149 Gateway AU HoME@Cloud Cloud Platform 1JugUuuuves
MQTT A ® publish/subscribe messaging protocol 7 91y MIvua Format U o4
Payload fatiusuuuy JSON protocol azfusuuuutennu Tnsd JSON-format 7
ponuuuUlilu JSON schemas tawigd@msulasinisuiulsiusnines waz MQTT

payload foaluluniu schemas

nsihauniely Gateway Waldsu CAN frame 91NYAAIUANANBINAKE 3LTANIT
@319 JSON-message ANUWUY JSON Schema @azgnaaly published tiveludanis
poly

Gateway 3zluilagnaanuuunilinsivaeuainuanysaivestoyaidasulyun
FENINYAAIUANANDINALALTEUUIANITUY HoME@Cloud Cloud Platform &y

auysoivesteyalusomesanemnaiuszuudnnisuy Platform
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Cloud Service R A
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Breaker
Sasny CAN Bus
Gateway
CAN
<1
CAN a“
| T
Boeaber ! Besakern Breaker 32

Breaker Unit

gﬂﬁ 27 Communication Interface

sUWUU Protocol kuu MQTT thuazdu publish/subscribe Fladfaite MQTT Broker &4

mogramsdaiveluszuvasiisiuy

breaker_system/RAY/country/city/street_address/gateway_serial_no. s
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Ul 28 gUMUUNSAISU MQTT Protocol

a

n13 Configuration BUAIBNTAAAS MQTT broker Ui Cloud 2 Y0 ﬂgﬂwﬁﬁﬁa “Default
MQTT broker” waz8nynfe “Load MQTT broker” &wiiusnazidu fixed ¥ host uaz

port Feazviuiifitadou backdoor nndayiu Load MQTT broker

§i1 Default MQTT broker @945845UN1T reconfiguration Gateway Wag software update
dm3u Gateway lng Gateway finAneoninazandoude host uag port o4 Default
MQTT broker 15 Reconfiguration %o host wag port aglilU overwrite default

configuration

a1 Load MQTT broker 1 @e host wa port lisnfuiinzdiondiu domain wdnves
{oonuuy eTouay Port 484 Load MQTT broker usgumilsuasnis Configuration
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® Hardware Interface

O External interface

USB port

Gateway Foansiugamuauanainariu USB port waz CAN Bus Gateway Side

Board 39siaidn Gateway 119 UART Wusiauuas USB to serial converter

RJ45 connector

ilosadiu Router MidpusaseUU Internet lﬂgj HoME@Cloud Cloud Platform

O Software interface

Application software 909 Gateway Uuazil APIs ﬁ‘ﬁag}ﬂbﬂﬂﬁa

®  The Standard C library provided by the GNU C library.
®  The POSIX implementation provided by the GNU C library.
®  The JSON parser/tokenizer

®  The Mosquitto MQTT Llibrary.

ANsPaNLUU Application LiWas895u User Interface

N3¥UIUN1508NwUY Application dmsulasinisililudsguil 30 wardveuwanisltdauly

wlatifannsned 5 lnedilassastmneantUnenssuves Application fagun 31
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Project Execution Methodology

ANALYSIS

Requirement Gathering

Requirement Analysis

Wireframe Finalization

DESIGNING

® Documenting User Stories

® Logo Design
& UIUX Design

® Design Slicing
DEVELOPMENT

@ Backend Developrment
@ APl Development

@ App Development
TESTING &

DEPLOYMENT

® Unit Testing
® User Acceptance Testing
SUPPORT ® Deployment
@ Bug Fixing Support
® Project Handover
® Paid Maintenance

@ Managed Services

SUN 29 nsyuiun1svinaeenikuu Application
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AN5197 5 YOULUANNTYINUTES Application
Functional Scope

Actor: User

Platform(s): iOS and Android
Language(s): English, Thai and Chinese

1) Splash screen (it will display the App name and logo for a second or two, during its phase of

initialization_)

2} Control the circuit breaker:

a) User can change that using the buttons below:
i) On
i) Off

b) To connect to a network, enter the credential password and connect it.

3

Devices (The user will have to select the device he wants to view the app options for.)
a) View list of all multiple breakers
i) View details
(1) View device name
(2) View device code
(3) View connectivity
i) Cption to select any one breaker
b) Option to add new device
c) Mote: Mobile application does not send the data to cloud storage. Mobile application will connect
with circuit breaker and fetch the real ime data feed only from the Circuit Breaker.
dj Mote: Circuit Breaker automatically send the data and this is the chart AFCI contrel and command

4

Log Data Report (The user can view the complete power consumpiion analytics logged till date )

a) View calendar for current month with curent date selected

b) View stats of power consumption and this data will be coming from the cloud but Peerbits will be
not doing anything with it.

5) Real time Data Monitor (The user can monitor the real time electricity meter from here_)

a) View current electric units consumed
b) View the current bill amount of the power consumption
c) View the stats of hourly usage for the current day
d) View watt stats for
i) Curment voltage
i) Current electricity flow
iii) Current Watt

6) Circuit Breaker Control (The user can manage the settings for breaking the circuit for any

emergency event from here.)
a) Option to On/Off Main Control of the device
b) Option to On/Off power of each area
i) Option to enable protection for parameters like
(1) Arc
(2) Leakage
(3) Under voltage
(4) Over voltage
i) This above is given in the chart. Charts are given below with data struct
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System Architecture for Mobile
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APPLICATION

REALTIME MONITOR

CONTROL ON / OFF

B SETTING

—— [© noTFcATION
—— [ HisToRY

— REPORT

HOME CLOUD INTERNET OF THINGS
(&) sREAKeR 01 — o ADVANCED MASSAGE BROKER
() sreAKEeR 02 & :
INTERNET B screoue }‘ 2
BREAKER 03 OF THINGS MASSAGE
GATE WAY STORAGE
BREAKER 04 B3 event
BREAKER 05 I
MEMBER HOME CONFIG |
ADMIN HARDWARE CONFIG | 2 @
L] ACTORY DATABASE = A
[ ]
® I
L]
R sackup ‘
HOME
BREAKER 01 ——
8K OFHCE
BREAKER 02 & T T T T
INTERNET
Q) srearen 03 OF THINGS =2 [eZe]
GATE WAY SYSTEM HARDWARE MEMBER POWER
{Q] sreaxen oa MONITRR MANAGEMENT MANAGEMENT ANALYSIS
{8 ereaker 05
dl A 3 1
JUN 32 ANTILVBITEUU NBIAUTENDU 4 d1u
v itac sub_devices

@ id @ int(10) unsigned
@ parent_device_id : int{10) unsigned
# device_id : int(10) unsigned
% wire_address : varchar(20)
@ last_tick_at : timestamp
| @ inactive_at : imestamp
@ created at : timestamp
| @ updated_at : imestamp

v itac devices

2 id : int(10) unsigned

@ uuid : varchar(50)

@ serial_number : varchar(50)
i type : varchar(255)

@ name : varchar(50)

@ last_active_at : timestamp
[ inactive_at : timestamp

i setting : fext

® created_at : timestamp

® updated_at : timestamp

? id : int(10) unsigned

i@ token : varchar(120)

ﬂ {3 itac device permission
# id : int(10) unsigned

@ device_id : inf(10) unsigned
2 user_id : int(10) unsigned
ole : varchar(25)

@ inactive_at : timestamp

Al created_at : timestamp

m updated_at : imestamp

v = itac staffs
| @ id : int{10) unsigned

# is_system : tinyint(1}

@ firstname : varchar(255)
¢ lastname : varchar(255)
i created_at : timestamp
m updated_at : timestamp

(v itac users

@ id : int(10) unsigned

@ username : varchar(255)
= password : varchar(255)
| @ type : int(10) unsigned

& scope : varchar(5000)

il inactive_at : fimestamp
A last_login_at : imestamp
A created_at : timestamp
@ updated_at : timestamp

o itac members

% id : int(10) unsigned

ci firstname : varchar(255)
| & lastname : varchar(255)

= phone : varchar(255)

@ created_at : timestamp
: i updated_at : timestamp

# is_locked : int(11)

ﬂ £ fiac refresh_tokens
% id : int(10) unsigned

# user_id : int(10) unsigned

# app_client_id : int(10) unsigned i
i refresh_token_value : varchar(120)

= scope : varchar(5000)

il expire_at : timestamp

f created_at : timestamp

@ updated_at : timestamp

vEe ilac access_tokens

| 2 id : int{10) unsigned

# user_id : int(10) unsigned

# app_client_id : int(10) unsigned P
i access_token_value : varchar(120)
i scope : varchar(5000)

F expire_at : timestamp

@ created_at : timestamp

& updated_at : imestamp

JUA 33 nMmuanayngudeya

BT 2-06/1-61

u 0 itac mgtt_user_tokens
# user_id : int(10) unsigned

[ inactive_at : timestamp
@ last_active_at : timestamp
fit created_at : timestamp
[ updated_at : fimestamp

] & itac migrations_lock
# index : int(10) unsigned

1 73 tac mgtt_channels
? id : int(10) unsigned
& uuid : varchar(50)
| & channel : varchar(80})
# type : int(10) unsigned
# value_n : float(8,2)
| & value_s : varchar(50)
f created_at : timestamp
| @ updated_at : timestamp

v

fac mgtt_response

| @ id :int(10) unsigned
# device_id : int(10) unsigned

event : varchar(100)
= resp : text

= resp_decode : text

&l info : text
| @ created_at : timestamp

@ updated_at : timestamp(3)

1 & itac mqtt_device tokens
% id : int(10) unsigned
| # device_id : int(10) unsigned
i@ token : varchar(120)
[ inactive_at : imestamp
@ last_active_at : timestamp
fil created_at : timestamp
f updated_at : imestamp

ke itac migrations

2 id : int(10) unsigned

12 name : varchar(255)

# batch : int(11)

[ migration_time : timestamp

@ iac app_clients

| @ id :int{10) unsigned
2 client_id : varchar(80)

& client_secret : varchar(80)
& grant_types : varchar(80)
2 scope : varchar(5000)

& name : varchar(255)
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