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Abstract

This research is aimed to design and develop the digital electrical power protection
system for smart homes to be the load center in replace of conventional circuit breakers.
The study employed experimental research method conducted in conjunction with a data
cloud platform. The user acceptance of the system was also studied through quantitative
research methods. By installing the products in 50 households over a period of 90 days,
information on electrical usage behavior and problems from actual implementation across
diverse environments were gathered in order to analyze user acceptance and the commercial
feasibility of the system. The users recognized the increased safety provided by the system, in
particular for fire prevention caused by electric arcs from accumulating heat in electrical wires.
It was found that a high level of user satisfaction was revealed at an average score of 3.85.
Moreover, when employing the electrical power protection system for electrical wave analysis,
positive feedback was received from the users. The system performed effectively in ensuring

electrical safety and promptly sending alerts in anomalous cases.
Keywords: circuit breaker, intelligent circuit breaker, smart home, short circuit, fire incident
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3.3 Home-Managed Electricity on Cloud fi® wsnnestestussanlniiidu home gateway
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Cloud Service TCP/P L
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d « developer interface
TCP/P ! . management layer
} ! APP
TCP/IP [ If" « add/remove apps/devices/users & access control policy

device functionality layer

* APIs independent of device interoperability protocols

device connectivity layer

« discovering and associating with devices

nawi 4 IuoAnnIsaaniuulazan Jnunssy HoME@Cloud
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Peak voltage and volt seconds, expressed in percent
of nominal or of slow average value are appropriate
for less than 2 cycle.

-

Short duration impulses / \ - / / RMS voltage measurements of

are most frequently voltage envelope are appropriate

measured as maximum * * for?2 cycle or longer
volts deviation from the
power frequency sine wave,
or as peak-to-peak volts
measured through a
high-pass filter of a coupling
capacitor. It is sometimes
expressed in percent of
nominal peak or
peak-to-peak voltage.

Voltage breakdown concern area
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fiun: LaFleur (2013)
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navannnesdaynt wazaiuisouityninewinainudsniy n15vuYeIgaUssulIana
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wu @indoiannsedndiidwuuledTN (Insulated Gate Bipolar Transistor: IGBT) #3eloa@ens
(Silicon Controled Rectifier: SCR) n13viuvasgadosiunazdnnisiniidiuniudumesidn
HoME@Cloud a¥iarunelinsdemanuieuluusssund Mafiuduauiidisuasdadoves
gatastunazdnnisiiilithuniiudumesids HoME@Cloud anunsavilalaglidiin nstlesiuuas
Feardifaldrulsunsunisdanig daunisviaudiunisianisuasdoyaiidsludunanilosy
HoME@Cloud Sfermunmanadaiiddade nsdeanssewinetu lnefinnsanaindumesing 2 d@n
fio nMsoenuuulnsinAsaieas (communication protocol) s¥winedesnisiiousewnand (gateway)
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(Message Queuing Telemetry Transport: MQTT)
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4.2.1 nsARUAUSEYINS
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__N
N=11Ne2
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/189N 1 annnsoiSauluus:inAlng

1. NSJINWUKIUAS 2,912,412 13.31 8,824,607 12.97 3.03
2. na (IUsou nnu.) 6,718,968 30.70 20,071,100 29.51 2.99
3. Inlo 3,859,439 17.64 11,281,654 16.59 2.92
4. p:dusanidevintio 5,589,373 25.54 18,476,566 27.16 3.31
5.1 2,804,204 12.81 9,367,059 13.77 3.34

sounaUs:inA 21,884,396 100.00 68,020,986 100.00 3.1

fua: Tnssmsduzludszsansiazian: drinauataiksiE (2561)

4.2.2 AauUsniglun1sive

fudsidlumsiseadeiluvsooniduiudsdassuarsauusay fail
fuusdasy
fulsdaszuasnsideluadaiiinandede 2 fuie
Tadesnudssrnsanans Ussnaulusae e 01 s18ld sedunsfinm
Yadeaudiuuszaunianisnain (marketing mix) Ysznaulusday “7Ps” laun
nan A (product) $1a1 (price) aonuil (place) M3daLETUNINTAAIN (promotion) YAaINT (person)
SnNwaEN19N18AIW (physical evidence) nszUaUNTSIHU (process)

A A1

o
o

AwUsauluauifensalife auianelavedldlniidenisldmaluladlasanis
tulfiusnines

4.2.3 FNNAFIUNITIAY

NMsivuaiwlsBassuasfmuusmudieiu fIdelamnunauufgiueiail
a ‘d‘ v Y dl U (% a U % = U IS
anuAgIui 1 Jadumunaniuansneiu nadessauanuiinelaveslilnihvemealulad
AuaNA1iY
anuAgIui 2 Jaduiuenefuanenaiu Suadesvauanuiianelavesldlvihdemealulad
AuanA1iY
a = v v vl L w oA ' Y = v =
auuRgiun 3 Yadesuselanuandeiu dnasessiuanufisnelavesylddemalulad
AuanAiY
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auAgiudl 10 Jadeduyeans Tnadeszduanuiiswelavesdldlnidemalulas
fumnsnaiu

auufgiuil 11 Jadosudnvagmanionm fnasesziuaufiselavesgldlin
sowmaluladiunnseiu

aundigiudl 12 Jadedrunszuiunsliay dnadeszduanufisnslavesdldlni

somalulagiunnsiaiy
4.2.4 wsasdiafldiiutoya

mATeillIunuitediue Weovasunmduadesdieluninfusvsndeya
Tnauusnguainwesndu 4 dw fie
@il 1 wwuasunuiAnfudeyanginssumslilwiuasUssaunisalsomalilad
@il 2 wuvasunmAnfuidvdiulszaunenmaiasemaluladifinuduius
Aumuitanelavesldluii
ddl 3 anuitswelalasiusdensldinaluladlunisdanisladi
il 4 doyasuussrnsmansvesnguiietng
Tngvhnmsussifiunumsutnissunsnindu (class interval) fnsuuugsdignie 5 asuuu
warsfianfio 1 azuuu lsanuisaniainunirsdunsaiatuniundnnismidiadedad
(Uaywu F3azen, 2542) lng
Aade 4.21-5.00 e Wushe/melaunndign
Aady 3.41-4.20 e Wiuge/melasnn
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4.2.5 FBiudaya

Jafiudeyauguadl (primary data) Insuuugeuany delinguimnensuwuuasuniy
AIEAULDY (self-response questionnaire) ABULANAWIINITANAY LiIBIAINNFUAIBE19AIUTD
moukuvdeunliaranded i ide dudiuiindeya

4.2.6 N1SAATIZHNE

Tnsimnendeyadanssaun nedideasindoyaiiosduaniin1sinsgivagesuney
wedunITeLANUNTUTIINY Atady dLdLuusnATEIU WNUIUe uugiianay

Wesmnnsiawilasinsiunisliundmdndurinazsinlurenenadeonndisg n13d159a
Tnglduwuvasuamiidadunsdisatuiiugiu milesei@dnieliisanudiodusnduiienumuy
nan1sdrafiugIuiisidudesiiidunislussesaoly

5. WanN1sAnuA

5.1 nasoaniuuna:=weuuas:uulavnulwwaninadansSuliudease:

msasnauwwstude 2 tu lunsiiudeyafientsdndulaves CPU awnsaesuieiduaunis

Zn =1X(1) =X | + 1670 11=X(1) | = 1 (1) 1= X(1) yr |, M=2

Weo N Ao drurunszuaiiiuiiedislunisnsiaduanuidninfiusazass waziian xn)
dlo m Judduiivesiae uaz 1 fie efiiviegdluwsazmiiena oA Z vemnuiiena)
N a5t

d=72+7Z,+..Zy (I=n<N)

'
a

d Aiimdesunnnsaiinsiadulinennulaund ¥ N Tundiawwindu 3 usslunsalfeanis
ANUBIUEININTUDAUAsUL AT uA RLn Ul
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nawi 11 Aduns=nalwWniuano:6noges ijo CPU WURWEAUNAINIWWASUIIEY

5.2 waAnuIN1sEausSUMNLEIu9sy IWainSuunuwSounowIdulUTsin1esshe
InMITIUTIteyauazivwuvgeuauvesngul ilnihiivihnismeaesfinds Jsnseumquitui
nyannavuas Jmdaunusiil aumsusinig uazvays w50 Yafmedns wavlaiiteyaiinan
wiesigikazUszinananivatalaelilusunsudnagu Taanusautstoyanisiaseild 6 dau fail

1) deyaruussynsmansveenguiieg

2)  deyaiunginssunisidlniuazUszaunisaliuanuiinalulagdulsivsnines 4.0
VYBINGUFIDENS

3)  deyasusyiuauiuvesngudiegisludiudadediulssaunianisnain (7Ps)
AoAufisnalaveansly

49)  myieswidads (factor analysis) Mnasieruiienelalunisldluihvesnguiedng

5)  mvesevanugdlufuiiedeidnadenufionelavesnisléluih

6)  mnaaeuanuAguluiudnvassnnsmaniiinasenufiaelavesnsld
5.2.1 YoyafuuszynImansvaIngunleLng
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3) syAuAUWivTeInguiIegsRedUTzauInIsRaInfidnzwuuleeiign 5 Sudu
e

- Jadususian: J59ASUAUN 30,000 U anuwianzal n1siduandutlady
g lunstodelinzuuuade 3.61 Azuuu

- Jadedunszurunsidan: nszuiunstunisiuiivesdulazdte Juseulunis
fnrpURsUUTNITANN 9 dmudalaudsdiaziuuiagg 3.82 Azlu

- YAduMUANBAENINIENIN: LATBILAINEYBINLNNUTIENANwakazdANNUNTBN
ANANWAIRIANTUUADAN 9 UTohe AvUULLRAY 3.85 AZLUU

- Yadeduymains: ninnuuinslimwued seudednay Jaymdeasde uazedune
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LY~ 1

ToogatmnuiuEesddndalazuuundy 3.87 Asiuu

<

Taduaunfanssudaasuniseana: Insdalvdnshideyadinans Auusihigndes

De 1

28N159naUlAT ATWULRAY 3.88 AZLUU
4) sEauANUNINelalngsI

dwnfuanuisnalavesineunuuasuniudenisliinalulagegluseduiinanelauin
lnedingiuniafe 3.85 AZUUY

6. N1sonusigwa

6.1 nnsoenuuukazianszuuiestulwihAdvaiielmiuluauesestusanios
Tngordgnisvinusiuivanudeyalil (electrical cloud platform) ®Wu home gateway oty
fndaldass anunsnvheldflunismusuquacisUaendelumsldliiiuazanunsodsdyaaidiou
dodamnufeund uiisidunisiedadilulussuulwihiduvesoamsiethuiifssoulnihiideny
nslnuush A s uienudswessruulwihiuideguasdudunisudly agdlsinn
n39NUUUTEUUTY solid state Uszinm thyristor uaziidruvesaedayannueusinisaedoans
CANBus Vgl danuinalauasdualafiorihlufndildnulusuan mseenuuuiiusas CPU
fifenad (display) Wuresines uazauusazgadanms vililasswgunsnifowalvylifudiunn
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n1simumalulagszuy HoME@Cloud leadrsunasgiuluilunistesiunislvindmsy
filutilnsmsliinalulagfidvaieliaonadosfunisiaunnuamisve sldlnihifianiaesie
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