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ABSTRACT

This thesis was conducted to study Automatic Meter Reading (AMR) at
Instrumentation engineering building by having a case study of a developed system from
Suvarnabhumi Airport. The case study aimed to improve meter reading. Because In the
past, it was a common practice to take the meter from an analog electricity meter which
takes several days to collect the data because there are a lot of meters that are installed
in the building, and conventional meter reading systems causing many problems such as
human error, human resource requirements, efficiency, accuracy, delayed work, customer
unavailability during employee measurements, etc. Therefore, Automatic Meter Reading
(AMR) will handle any problems that arise, It collects electric energy (kWh), demand charge
(kwW), and Reactive Power (kVar) through the network protocol cabling every 15 minutes
and also sends data to be displayed through the software in the SCADA system. With a
digital power meter as a device for measuring electrical energy. Which is connected to the
converter to convert the serial signal from the RS-485 cable to the Ethernet signal to send
the cost of electricity consumption to the main computer to store and display the real-
time electric energy consumption and calculate electricity consumption in the form of
monthly electricity bill, It will also predict electricity usage by analyzing statistical data
and alert users when electricity cost tendency is higher than normal. So, will enable

planning and managing electricity bills to be more cost-effective and efficient.
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2.5 aunsalluszuudruniaglniignluld® (Automatic Meter Reading: AMR)
gunsallussuugumhelihdnludfvseneulumenunsaindn  fillfe  AImeannies
Amas (Digital Power Mwter), LﬂmL’JET(Gateway), ABULIBILMBS (Converter RS485-to-Fthernet)

wazvsauUainszualwili (Current Transformer)



a

2.5.1 Adneadimas (Digital Meter)

a

Aneatwes A guUnsaIlInAUTINMmalin iy wsedulidn nsswalndi
Masulnihase Mmasuliisueadin Mddlniusngdlseneuidianslulauwazangsanu
I Wudu Adnealiwesanuisautsennidu 2 Ussinnuan ¢ fie Aameainiesimes (Digital

Power Meter) uagfdnoanlainnaiiines (Digital Energy Meter) (US¥W wilalauisyn 11,
u.4.4.)

2.5.1.1 Adneawntiasimes (Digital Power Meter)
aﬁmaaLWWL’J@%ﬁma%ﬁ]ﬂ%ﬁwmaﬁm&%mmﬁlwu MDB wseainduasn
(Main Distribution Board) kagguniniuaulniinges vse SDB (Sub Distribution Board) lngldin
Aitugrunslwihldasunnmsfiees  dsguuuunishadedomsidusuy  Option  Module
anunsaidente Wi RS232, RS485 USB v3edinasiin (Judu

.............................

w o0

hﬁﬂm‘t
1 [TUT‘} (4018

K.

Q
=g - F R

5 Digital multimeter

QN £ L ens

JUN 2.3 FAneamesiitnes (U3En wilalawsn 910, 1.0.4))

Digital Power Meter ansnsaiaffiugiunislniilaasunndn wu
1) wsssiulniusenusedndlnd (Voltage): ussiulniingzninega
d' ) Ya < I~ a a 1 [ I3

dosganvinlididnmseurgailudassauinnseudlva wiedu 1aad
V)

2) nszwaludin (Current): Wunsluavesdidensou lnudidansouaziva
Pntavlumtvinatesuniuseglnihaendudiganiizany
Wunans vdedu weuduus (A)

3) A3 (Frequency): ABINUIUTOUARUADIUT WiE 1859 (Hz)



4) AUsznaundsluili (Power factor): sailinaninisignidaluiinasa
Wisuguiumasbidaiiou
5) Amaalningse (Active Power): maatninflglaaiuase wise Jad
(W)
6) Amaalnilaiiou (Reactive Power): 1ufdslninAdeanisadns
1 @ 1 1
AUNUWILAN MUY 215 (Var)

[y

7) fgnsueindlussuu: diuvsenaulugudyaramduled (Sine wave)

>

= N

) = a = ¢ & o <
YA YUnTR YU TUAY o 9 fadianuiduinuua
wihwesrudvEnyAY ensueingidun 3 famnundu 150 Hz
waza1suatnd1au 5 darenudidu 250 Hz Wusu (USom wilals

1157 910, 1.U.4.)

2.5.1.2 f3neanladnna1uliines (Digital Energy Meter)

Adneanladndenulwes wldfadmuginandunes (Load Center)

wiomuiuA eagldind kwh Wunan leegluuunisinsedeansiusiindayaaiad ae

anunsald Data Concentrator wUasdnyayiauiadidu RS-485 ielteusodndguonsius (Usem

wilalmans$n 3789, 1.4.1.)

9
Y]

LERE e
3 99099

Uil 2.4 AImeantaindeniuilmes (S wilalaunin daim, 1.4.4.)

2.5.2 g (Gateway)

wnandilugunsaididnvselindivislunisdeasteyaseninvnioteneuiiunes

flaue 2 Lsevetuluniidnwalzuesn1siiiouns (Connectivity) 189A39U18TAUANAIAU WAzl

Wslnreadmsunsds-Suteyalinioudu wu uau (LAN) in3eteniialuviindnesidauagld
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TWslnpeauuvesddlasiya d@muau (LAN) Snwdevieniladuaiin Token Ring uazldliusinaea
wuudslasta ielwanunsefnseiuldasiowduedetioiorulaziiiosimslfiauaun e
nélaeluaglfilueiosdlodi-Sudoyaseninaau (LAN) 2 in3etnevieuau (LAN) fulrdes
ABNMILABSLUNWLINTY W5BTEnIahay (LAN) AU WAN Tagn1uasovelnsAniansisasiau X.25

& a ¢ A & & A A 44'
LWALNAAIND bATIDUY ISDN tnLang ﬁjaLﬂiaquﬂw'NvLﬂaau 9

Gateway 1BOUS:KOW 2 WO

\,",_‘
Y
B
o A
) _”_ 1§ e ,
| /4"4‘1 zi
5 | .
| X S ' vy

5U# 2.5 Msvihanurannag (§adun dwiwi, ud.y)

Tunismnandazanunsodsteyanniasetienisluddniasevienisldegisgnies
WU fMYBINANGLRLABIET NI INTaIdaNa ¥38938N31 Routing Table usn Fawnseiiae
vanINITHDINRRINsWeNsoRgATotEln wavednieldinandesls ansatiaslinaususs

Toyannszey d1vmiuinIeYevUInvg (Anonymous, 2016)

2.5.3 AdULBsLABS (Converter)

AULIBINDT (Converter) An aUnIaluUasdyaauvsadudasdyain w3ansdn

Y
o

ludiiSendu 9 Wy Transmitter, Signal Transmitter, Pulse isolator {Jusu lnggunsalinaiildl

o |

wiihfwUasdananne 9 iendu gaungll Innszuanss viaelinssuaady Tidudyea
IR FI0EITY 4..20mA, 0..10VDC LJusiu é’fyjaunfummg’mﬂué’igﬁgflmﬁgﬂﬁ’muﬂ%{u
dielsignangunsaimunnlddafefuinnsgulumsesnuuugunsalinliigunsaling q awnsa
Trusmiulaeg1ediuse@nsain (Super User, 2019)

Faluszuusrumibeliigmiug® (Automatic Meter Reading: AMR) agldnawuiies
o Mulasdnyaadygia (RS-485) iudimesidn (szuvuau (LAN) Fadugunsaliitioutas

FOINNNTHOATUUY RS-232 150 RS-485/RS-422 lianunsasuddeyariuaietiadinesiin
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visodumediin I# ilidedrinlunisdendewssneynsiliifiuguassadndely Tnevilgunsal
anunsaUssendldivaulavainvany gy MsrenesEEnsdeudaedunI  NSALTI
Yosdomsoynsy Laymaiiintosdoaseynsy usy

gunsaling 9 fifldesmansdoanseynsy 1wy aTesdeRinea, ATesAuny

aneiiadle, InTesaLnuUIslAn, Wnesitees, PLC, Data Logger 1@ (Electroquip, 4.U.4.)

§f &

JUT 2.6 fauvaswdasdyaaudyaandudmesids (Electroquip, 1.U.U)

2.5.4 wniiaulasnszualiln (Current Transformer)
wilauUanseualil (Current Transformer) aunsaifildlunisanvounseualnilin

feanaalmdunszualndrndensn WinlAwmunzautuAsoiansewalnin LWIBADINITIN

Y

=

nzualnihiifidnganiifids (Range) voundosianszudlniinty iwu wouifives (Ammeter) 7
Tnuhliagannsnianszualifinldloonssdl 54 whi winlunsdlidosnsanssualnihi
i 5A - Sufuazdesderiumiontainszudliin  Inevdeuvasnszualiiinazyimiiiia
nszualnimieinudune (Input Current) wazannaunszualiimugnsdiu (Ratio) vede
wasnszualwihusaziulnelvindensvualitihgsan 54 Wy nszualwimadudunevie
mssulgundl (Primary) 100A esesinuvsioudasnszualiiii udnszualnilvnaduendng
WeMesuRenll (Secondary) azanaundeliivs 5A audnTIdINvemliowlanTEEliih
withlusesutuwendfwmesuondfines iioTauazuansmnseualiin @wan  naznans,
1)
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2.6 N153U-dedoyavad Modbus TCP sulUsinsd ModScan32

MODBUS TCP/P gnitmuniulneiiingussasdifiosinnsdeasuuudumedidnuldiy
gunsaid1man Ethernet Device seeglumsldnudmsunsiiuaisway Ao 100 wes Inganuse
yeresverlunsdoasldlaonisligunsalounsaimudygia  (Repeater) vidslussuu  wau
(LAN) 9gi38ngUnsaiiiingu (Hub) vide aind (Switch) Tnsaganunsaainanslddn 100 wins uay
fanunsasegunsalnudyaal (Repeater) ve1esvazyaldlaglidnin lunsdeasiaerlud
mm%’;@eﬂjﬁ 100,000,000 TpmeIurA (100 Mbps) LLazL%audaqﬂﬂsm“lﬁlﬂﬁﬂﬁ’mﬁmu

(Riverplus Co.,Ltd, 2011)

SCADA Host

I

|

|
ModbusTCP/IP |

-« - N m— _— — >

; e 7 TR TN | y

! ! £ " P il
{ ulm j‘ a ]:

il B
) |
B | =
> NP . . b) 1AL L= A
Compactloghx” PLC-567 SLC™ 500 ControllLagix®

31]17; 2.7 msld Modbus TCP/IP ﬁuqﬂﬂﬁaﬁmaiﬁ@ (Keerati Rounghirun, 2662)
MODBUS ASCI/RTU flagfinsiadeasiu MODBUS TCP wislildulunietiedinesiinge
THnandRndouazuiasguuuumsieastoya lasnisdeansves MODBUS RTU/ASCH azLduns
foanssnunme  RS-232/422/485  Fsazgrinanduvadiidu  MODBUS TCP iileldlunns

a 14 A 1 oA Welpe 1
ﬁﬂﬁ]@ﬂ@ﬂ?ﬂﬂlﬂﬁ@“(ﬂﬁ@LV]EJiL‘L!G]G]EJVLﬂ

gﬂﬁ 2.8 n1suuas MODBUS Serial 11 MODBUS Ethernet (Keerati Rounghirun, 2662)
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Modbus Application Protocol (MBAP) Usenausieteya 7 lus Faag1amti Modbus RTU
message IAYLTIUALLDYARIL

e M0OADUS RTU MESSAEE ey

(18yte) (1Byte) Varies (2 Bytes)
Slave Function Dats pas
L Code

1 I
Modbus Application Ko:ocol (MBAP)Header I |
1

I
( Vg v
(2Bytes) (2Bytes) (2Bytes) (1Byte) (1Byte) Varies
Trassacton Peotocol Lesgth Fusction
identifier identiticr Field ) Code

G - —— (e MBAP
i tensee | [TBedenl| PHesdin]  vesder

gﬂﬁ 2.9 dnwauzilsutoyaves MODBUS TCP/IP (Keerati Rounghirun, 2662)

Fyudtelifiunmnis3u-dsvea Modbus TCP 7 MBAP Header + Function + Data 39
141TUsunsu ModScan32 wieliftusuuuunisde-sudogaves Modbus TCP

ModScan32 1Jun3asflofivaeldlunis Mapping Address ¥es SCADA MODBUS TCP RTU
feanunsnounasdoudoyald  Snvisdiannsalilunseiudnanguniniin v PLC Lileg

AN TIALRR AN ¢ Tapszuutudesiinisideulusinasa MODBUS (keerati rounghirun, 2662)

e ) W-\\-{ <\ ﬁ 1] ] [ j limi.]

| Disla) elo] WIE] 2w
CEEEECEE

e Device b V|
#htreas: (B0 MONELS Palat Type

Lesghe 100 [o1-con STATUS -

: 01061: <0> 01073
on032: <0y S0y ON0BE: <O»

ModSoanld - LNCONNICTED Polc 3 L 4

gﬂﬁ 2.10 msoumanlusiaaea MODBUS wnulusinsu (Keerati Rounghirun, 2662)
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2.7 RIA9 Monitoring TaglglUsunsy Power Monitoring Expert Software

EcoStruxure™ Power Monitoring Expert LﬁusuaWﬁLn%ﬁflﬁ’U@LLaizﬁuﬂﬁﬁ’amiﬁiﬂumﬁ
FamswdanuilanysaluuudmsugnannssiolmsIndye wazanuUIENBUNTVNIA LYY
FdaMsldUsElenlauImnIsuLagn1sINnIg Tngannsaandunuilisdesiundany
iesanmsngaiavesszuusilusia WaszAnsnmnsvinnuvesgunsailagldteyadi
Jamseulaeeneilas StruxureWare Power Monitoring

wonnG  StruxureWare Power Monitoring 9128 1HaN1150AAAINANINNS UL UL
Goalnliunengiaunmliihifianiidedeuazinsnovausiogeriniga e
vandsanunsaignidu Tnegensuwasannsoadretuvesdynanfiouluduunnionudiusns

v
a % o

Tngvhwihnilunilafeatugunsalliliuasviedyanamanuen  Snsanunsauiaveidudeya

R a 3

wWhladeuaziluldldaseinumaivdumesie  ieuvslutoyadugiduladiudendn vise

Aa A I

AaoANIIALLUNITINNA  Fa9zidnSnasenisasunlainginssuianunsatieliusendatu

wazUszndandsnule

EcodPtruxure
Power Monitoring Expert

) 0 0 3 demo | Logout | Help Sda‘;"c‘i'f’ﬁf

Dashboard Library = |e Green KPIs This Year im= O =
Search Dashboard Library. f o
< Back 1 Plant Energy | 400,000
= *Plant Summary 1 300,000}
L B — =
& Energy - Al Utiities - Annual i M 269,363 tons || £ ,p0000
= Energy- All Utilites - Last 30 Days £ u ' 100,000 -{{ §
I i 0
. ENgpy ot Copiiftison Equivalent metric tons of CO. Jan  Mar May Jul Sep Nov
= Plant - Consumption Ranking : Emissions ] & Last vear @ This Year x ® Eloctrcky (<) ® Water (m) ® Gas ()
= Plant - Heat Maps
Weather = " Recent Power Quality Events o
|

)

= Plant - Sankey Diagram

S —
! { 19 M 48.65 °N. 12343°W  Updated

| 0
C“ ~ 5 o
) E
L x4
overcast Fesmike . West Z
rday 1004 ) -

Today

Disturbances[1996 CBEMA -ITIC]

# Plant - Status Table

o ~— o - .
JUN 2.11 fregamtidnananinadntusunss EcoStruxure™ Power

o w

WS vlumas (newaun) 3190, u.U.4.)
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an1Unenssuveslusunsu EcoStruxure™ Power Monitoring Expert 1usyuulusiuns
ATIRFDUNGNUY Beseesuluslameauinsgiugnavnssukazgunsal Schneider Electric 33udi

gUnsnidu 1 ednentrerne iieliannsolivsslemianiulsyavinmlassadeiuguidor
HEUSITUNNTSANNTNE I uLaE ST UUSPlusRaY % (194 SCADA, BAC, DCS, ERP) #39U3n15UU
Aulad

GRIGHGI

- nihdvdumeslaldiudeusuuaalansaunisatuayuaen e

A3HSIVEBUANLLIANDI U U g N

FIENULIATTIULAENGINUTUGIFMTUNITIATIEN waznTTANITFUNU

nstufingutoyadnluia

ALY

- Prwandunuilietesiundany

- anansansiedeumNdeiievesaiensnlihuazannameaiey
- indsdvsamnsldgunsaiuasduyunisdiuay

Aslgau

nsudRmuderivun Maliasigrinisiiouds wagmaseauaun i

A15ASIVADULALIIEIUNAIULUUSBa N

1

nsUngesnwgunsalligegn
- MIIRATIAUYUNAIULAZ NI ENAURY
- msiauaznInTadeunas Ul
~ = ! a 5 1 a o vy a o s
- MSTsUigunarn19IIEIUAINITIEResAN o Nausatala (UsEn sluees (ne

o o

waua) 9119a, w.U.4.)

2.8 msanalWiUsznnd 3 Aanisvuianans

Aamsvuianans e g3t gRaNMnssa MiieduauTTAsATaNfosn Al
molu 15 wiilnadslutidarimidadaus 30 kw 3uly weilalds 1,000 kW wagiiUSunmnsly
Sl 3 Weureuninlaewasliiiu 250,000 mhedoweu femndsaulniisingin

FududorinuruesorinlnieIa e
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2.8.1 9ns1Un@A (Progressive rate)

[
=

9A51UNA 39 9nsIN1INtN Ap A bTd U fungld Aty vnalgludnunn

Y

mhevadlniiArzunTu FdsmanslaensawousunuRunfestsza L

A15199 1 N1sAnANFNUSELANA 3 AaNTSIUIRNANT DRSIUNG

AIAUADINIT | ATWAIIIU .
o - . AIUSNS
ansUnA waslwin Tuln .
, (V/1heu)
(Un/kw) (UIN/9U78)
2.8.1.1 usausans 69 kvolt Tu
175.70 3.1097 312.24
iKY
2.8.1.2 W3991U 22-33 kVolt 196.26 3.1471 312.24
2.8.1.3 usIRUANTT 22 kVolt 221.50 3.1751 312.24

(Mshsiupsuans, 2561)

2.8.2 3ns1A N TOU (Time of Use Rate: TOU Rate)
Sagenlati Tou videsnsalnihmatisnainsldou Wushmelriihisua
nsuyulumsnannszualniirluiaaaiuandsiudaiadu 2 Yrsnm
Prsrudesnslalihgs (On Peak) i Prssavensvesininiisiags Wosnn
arwdesmsldluihneludssnn dwalinislaine Suludesdavmidomdmnsinlunsuds

dielymdsnulwihifissweserudesns Tngazegsenitetaanan 09.00-22.00 u. vosTudumi-
AN wazduiivueea

FapuFssliing (Off Peak) o Hsiisiademievadlniidsaii s
e Feaunsodenlidomadunensuldlunissdalwily dwalifunualifivesds
Off Peak shninduyuuesas On Peak finslniheddidoimasisnemgaareailunisudn
lngg3e Off Peak ¢0g5eniNeyIaIaT 22.00-09.00 U. YoIIUIUNT-ANT TIUDWINIA1TENING
00.00-24.00 ¥¢iwens-019ine Juiwuena Juwsanuwiand wazdungasivnisauung (las

5qummwa) (MslAuasrais, 2561)
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A15199 1 MsAnAliiUsELAng 3 Aanisuuinnans ens1 TOU

. . . | A1A21udeInIg .
dNIINUYINIAINITLY . AaIUlnAn o
WAl , ATU3NIS
97U (Time of Use Rate : (U/11uw) 3
(UIN/kW) (U/\nw)
TOU Rate)
Peak Peak Off Peak
2821 UIRUALS 69
¥ 74.14 4.1025 2.5849 312.24
kvoltauly
2.8.2.2 US9AU 22-33 kVolt 132.93 4.1839 2.6037 312.24
2823 WIWUAINI 22
210.00 4.3297 2.6369 312.24
kVolt

(MslAruasrans, 2561)

2.9 mswensaldayasunsuiian (Time Series)

Joyaunsuiia (Time Series) Aa d1ruvesgadeyafiinduegeraiiosluriaiainis
i Toyanislowdsnulnihaiglunaieivideanssunsinwagaiuauausiun 8 fuiau 2564 -

=

8 wweu 2564  wEeteyadnstnAnwaulrdvesantumelulagnszaoundaningunmis

Y = o 1

annsdaRaudtl 2560 — 2564 Wy Fshegredrsuiuansdoyavestudsiiudsuudady
sUsuvdy  sneauidoyaaunsndfiuturieanasmiutisnaegisliaunsonauamild
TnsasdusznaurasoynTuadl 3 JUuuy fsil
1) wwltiy (Trend) fo firvnsestoyaiiiivtuvdoanadluszazen lnglusuludondy
Gunss Tuunnsdidennltudfmmaidoulunniay wu nuuliideyadifisdu
duunliufionas vidouwulideyafifistuduasd  enaFonsuuuuveauuiliiiléi
fimmsvestoyaiiuaeuly
2) gana (Season) Huguuuuilintuanuansemunietadumumaanm arudfiuiuey

wazanunsasile wu deyansldndenulninglunadyimnssludiafeuuweu

'
a1 =

eilrindugenindoudulunn 9 U Husu

3) fpins (Cycle) intuananuiunuvssteyafiintunaranasmunduresuudlii oy
sUuuvvesiginserlsifimudfiuiuou  udasnsadannszeraldainnistiudnay
Y999nUONTNgAEeN ieaaaigaans daszavianlneunivesipdnsuuuifuazeei 2
Bl
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7 Cycle
Trend n_ 2
/ .
~ // \ / //
// oA \\ / |
4 andom 4 g N
e -
/ \./‘/ movement
Time Time
Seasonal o | Trend with
pattern & | seasonal pattern
’ - A £ N
/ \‘\ j \\ / \\} "‘ \\ 8 ‘ A (\ f \ f
ARVEVAY WAVRY
/ \\ / \ / \J \\ | /A\ | | \l)‘
/ \/ \ v / / \ [V
L AT\
[y V
| |
Time Time

JUN 2.12 93AUsENOUTRIRUNTULIAN

2.9.1 n1swensal (Forecasting)

nsnensal Ae  welianiensaleuanlaensiiyndeyaluefnuusyinnnis

WD ANAUANANS

LAZWUANULNILANTY LD LRUNTBINATINITANRUNTRE19TUSLANT NN

FISNINeINsUTmINgaNasluiuteyaniiiod lnsatnsawualslunisnennsalls 2 38 dadl

1)

2)

FwensalBsnanin (Qualitative Forecasting Methods) {w3snsuszana
ANIEIA TV TEINYUINATIINTRATIEATW Y NTNEINTD
Ussinvilonduainuivesiussaunisalivenazanunsaideyaluliedn
] o/ v eal a X & a = L3
dmsunaansnenafinulaluewian lnensneinsaldenaninaziusslovi
d‘ sala v 1 v 6 A 1
Wnfgaluanunssiniiauasdeinaansenaraanaeuluanlugiwa
neunthegaiuladn Snnsdianunsaldldmdedeyatilaunanmsdiiivenu
ldiiane  Fannswensalidananinazneeudeulesdayaiiunnsinaiuie
a9 TNy lnsunnsalenalddyvinaalunisasisuuesd
Wn1snensalfeUSunad (Quantitative Forecasting Methods) 1uwmaiiania
anatumsiwgewen lagldyadeyanileysiuiuuuuinasmeatinmans
= Qddy (% o
FOslvnzauiuLuuIIaes 2 Useam
- LuUTaesaunIunal (Time Series Models) @3agldUayaluafingiuiunis

AAMIalRAnUUNUguYeeyanid Tnedudsdu o lignihuniiansan
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I6un 33nsmennsalesnadie (naive Forecast) 33nismeAnadeimdoui
(Moving Average) Wazisn1suSuissunuudndlunuuidea (Exponential
Smoothing) 1Uudu

- uuudraeaguuuutadeanve (Associative Models) 91nMsiansaitaya
Tuedmsiufusudsdu 9 fionvdmansznusiensneinsaioya Tuguuuu
YINTUATIZRNT0A00ELTEY  (Linear Regression  Analysis) Wiom

ANMUFUNUSVDIFILUTANN baTAILUSDATY

2.9.2 mInensaldoyaaynsuiIaine FBProphet

FBProphet fe in3silolumsneinsalteyasyniunaiain Facebook fioelu
lUsunsuA1w Python uag R S‘z‘faaﬁmiaﬂ%’um’mmmzammLLUUﬁTﬁam‘LﬁLSﬁﬁUGﬁagaﬁ Snits
lifwansenuuiiidnfigme  fuwdnunandgmaesnmsnennsaigadugudnatsesionssy
s 9 Tuasdnsdwsunmsausnay dafunismanisallfldnadnsisimnudoiiugaisividos
foufdmiuiniieset  desnnusaidiuligmanidvglunsnensaideyade  wedalunis
vhuneetnadmlullasauysalliaveusnnnedmivdeyaiinisiasunvas uaziduisesni
awUfuuds ey FBProphet JagnitannBusiiteliimnumnzaniugldnuilidemglu
Seseynsuna uariadeiionadmaliAndgmeenisainnisal

wuuiiaeINIweInsalues  FBProphet  gnesnuuuNNLilesUsoIRmEN TR LY
vosoynsuRe  wagdlsuuuuvesnsiiimesiianansauuaeuldlaslidomsuseaziden

wuuassFusuvestoya dell
y(® = g + s(®) + h(H) + & (1)

e g(t) A LLmIﬁm%’a;gaﬁﬁmnﬂ?ﬂlsuuﬁJaaL"f]uisaﬂwiwmmémmnm

s(t) Ao MaUdsunlamutiean 1wy gana dUat vised

h(t) Aa HaNTENUVDITUNEARI 9 fintusesldaiaue

g FD AIAURANATN

wuushaesiiiinuadieedstusuusaeniiunialy  (Generalized  Additive
Model; GAM) (Hastie & Tibshirani, 1987) #ias1zsinisannssuvulsiduBadu uaveyg il

aunsariudantunldlodadulaluuuinasudwduniall
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Y a

& o Y = ) Y Yo a
SUE)@ﬂ@a']ll'ﬁﬂ‘ﬂ@ﬂ'ﬁﬂ‘Uﬂ']ﬂa']ﬂLﬂa@usﬂ@\ﬁmﬂLL‘Uim']ﬂJ(Y) 1@ I@’EJ%IWDLLU?EJG?B

X) Wunisdmesnminualiiuudiassdanunzay

B = ) (6CX) @

auuudrans FBProphet agthannldidusmunu udluuisnsdlenaldiledidy
Fadunssldludaduveananludiuusenou

dmduuvudiaesuesggma  (Seasonal Model)  Tifiudauusznauiained
wuusasdntudivdn s futuiinsusudsuiuus ndluuuues (Exponential
Smoothing) (Gardner, 1985) deiinsWauiunanuuudiassedeas fenmsusuautimdaln

SUUTU waztiuANEILTalUNIATI9dRULUILUNTLAAY 9 (Damped Additive Trend)

St = St—l + ¢Tt—1 “+ O(et
Ty = ¢Ti—q + aye
It = It—p + 6(1 - O()et (3)
m

Xt(m) =S+ Z ¢iTt + It—p+m
i=1

A A a & v a o [ % v .
\la o e Wsdlmeiusussudmiuszauvestaya(Series)
= a 6 [y = o [y v 4
Y fio wisdwesusuissudmsuwuniliuvedeys
= a I3 Ly =
& Ao msfiwesusuaunuggnia
D fin Yoyadauna
St fie sedvrestoyafiusuisey
& v o = ey Y |
T Ao wuilduuSuSeumuiuliodugnyianian t
= ' v g |
I; Ao AUSuSBURNgRMIALTToAUARYIIAT t
M A9 1WIUVDITINIAUIVBINITNEINT
p fio I1unvesaaluseuraana

X (m) #o msnensalifusyoziaan m 91ngeanTusu t

e, Ao ARawanlunIsweInsalarntn e, = X; — Xy
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NANNITNT 2 NNEIDNRWIIAAWUYDLULTIARY  FBProphet  UABAIY
Sanguitanunsausuneuldmunsisanufignuiuansisiu tnglisndudewiluivesdayad
YPIAMBLANAAUNTNEINTAINIELUUTIARY ARIMA Uazd19Banavesn snensalntganiale

A ay 9] o A =
LN@@JSUE)QJUaEJ@u‘Via\TVliJf]ﬂLWEJQ‘W@

2.10 laduaunaiatu (Line Application)

Tond (LINE) Wulusunsulgnadretiulutainansd 2010 mevdagshvamsanivinudvle
agusnEilan Tnen1ssauileves NAVER Japan Corporation wasLivedoor e 2 u3smilil
NHN Japan {uuisvtuivnudumeddn Huled @$waed uasiny Huusdmynidnuasase
WauUsuugsiliaesanequadlatl Tag NHN Japan Corporation lgfinnsiUasalatiueundndu
(Line Application) aSwsnlud 2011 Guidalad, 2014)  Fdlmieundndudulusunsud
aunsanilvanltivSuavaiunsaldlalunnsyuudjifnisvesannsnlviu dulaun Android, iOS,
Windows Phone uagfid (PC) sheaaauliAfiunnsnuuazsannvaieiisuililuteundindiuie
WU ﬂ?iﬁ@ﬁ@ﬁ@ﬁ’]ﬁﬁgﬂLLU‘U?JaIE]LLazL?iEN (Video & Voice Message), nsadldsy udidle,
IWdldes, msdafifmaanudl, msairsnguuazidhsmngudmiudomsseninengy uazdmuidy
wruveslatdueundiatu tufoadinines (Sticken Fudusunmminisguilfidusaumilunig
doansliunudmalaeilifesinidulsslon Sadunavinlilatueundindulsidnndudiuni

Tunsdeansludinusyarfululneusens (Line Corporation, 2557)

2.11 wynuan (Chatbot)

wynuan (Chatbot) [ussuuneundusnlud® (Auto-reply) Ainthiuagmuansaluns
POUNSUUNAUNUINIUAIDNYILUUDRLUIA L UTDIN196199) 1T Mobile  Application, Web
Application tLazSocial platform (Facebook messenger, Line) IﬂEJLL%VIU@%%Qﬂﬁmﬂ%Lﬁaaﬂ

[J goj a A t:ll a U 1 a ] . ..

UABUAININT AL KIBNLIBNINTIBUINITHIULTEN (In-chat service) (Kuljira Tancharoenrat,
2564)  wynvevdsdunildumaluladiilasuanufisuegunnuasioduesediodAglugsia
Adva mszwInuenazdiedansesgnAbildteyatiseinisneussieliod vt iedunisuus

WINNSYIN9UYBUEN (kankann, 2563)
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STEPS  Academy (2561) lanandunauadfyfimssudulduenuen  uugemns

wnannesuosulal ieduasedlofmuinisnaindniugsia ldladuieadigefiddnlunis

pougnAmaen 24 FIluswintiu wiksnuenduduyienalusiueieg wu
- dinAnuanelalikanisuinsgnm

Frewndeluisaanmsiiudoyagnindnlud

ArRLIuN1sNgnas (@nsaanduiudsinamdnaudmiuneudanandewiuld Weswin

SNUATILYNUINTIABEIILADUANNIL)

LU TEANTAIMNITNINITNAIADE LN NAd1999VD9 Manychat (2562) LUALNEI1 R
N151UA81UTANUVIGNATUNUINUBVEINTIIYBNNBAAS 4 i1 uazdnsIN1sAanUn

gIuvseAANAURTayaLa WLINNTURY 10 WinaeTisen

2.12 n1511A1910 Microsoft Excel lUgs Google Sheets i Sheetgo

Sheetgo AawanusTianinsnadrensuasu (workflow) 9 Spreadsheet alagliifosde
o fifslumslinutureudug Snfsfiannsosnivandeyauuudaluifssnine Sheetgo
wag Spreadsheet 10in31 15 #Laas lne Sheetgo laaiugsialaedl Van der Vaart uag Gomes
da Siva Buffmuszuvitusnidussuuusnlunsuimmineinsuesesinvie ERP uu
wnanesuvet Goosle Sheets Tneiillnasudnues Goosle Sheets 14 tufearuauisaly
madousls  Spreadsheet  vusruvsaulakazasndudmlusruUBnAS e eTouToya
wuusmlufAuazaina workflows Fetfeyaioguussuunandannsansiaaeudesvduassuian
wuusaludRldmananan Snfediaunsdiivandoyamstyd nswie msmatn n1suIms
NINYINTHIUYAAR N1TIANTT LL@%%@H&SU‘] lauuuonludflaeldua spreadsheet Way Sheetgo
Jennudnuaizilansiuves Sheetgo Aoidiunisliudnmssnurendiunogimileiivihasaniuiiy
widiges Tasanunsaldnuliiszuudiifinis Windows Mac wae Linux faweundinduay
\Fousiouariddeyalassnlud® Ssazdieantamilumsdnns workflows wazdeyaddnues
29ANILADEN9TUTEANSA N (Sheetgo Co.,Ltd, 2562)

oo

Uszleviuas Sheetgo (Angélique Toque, 2559) e

- Usgndanalunmiseniandeya

aunsaTIUTINdeyaIINvane Iy

anunsnasudeyaanvane Iniluniamaster sheet

anunsadansednavaeloutoyaiidesnsla
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2.13 Dialogflow

Dialosflow inl#ie71 Apiai ﬁgﬂﬁ'@um%ﬂm& Speaktoit karABINYNUTYN Google Fouite
TUimudesen wazdsliudsudolu "Dialosflow" Tne Dialosflow unilslunnanesudivae
afrauamvenliies ldeadeulusunsulag (Thiti Yamsung, 2564) et Dialogflow uldfadns
uamuenaztIsinndavguvesUsgloafiumueniuin  Taglidududonduuseloniiauysal
wuumadeulaingd  wazpoumanumumNdssnsvesildnumungre flowdifiuning
wlala

uAuY93 Dialogflow (Admin Al, 2564) fifil

lUlglanane Platform ldd1az1u Line, Facebook messenger, Website “1a

3993UN15%1 Natural Language understanding

TLisndunazdoadaulusunsy

s995UUIUTEANULS 600 VaAUFBUIT

2.14 msdousa Dialogflow fulatduwnuen (Line Chatbot)

latiusnuen (Line Chatbot) fianansasiudeyaangiudeyauavindoyauuaniua Tneld
Dialogflow wgeludesnisvhanudile Tnenisadralatuenuen (Line Chatbot) Ield
Dialogflow Usznausae 2 @ e Line Official Account Wudhuitdesadauiioldlunisin
lavuamuen (Line Chatbot) #lldlunsldneufiu Dialogflow aunsafvusldisadnines,
sUnm, Jale wavdeaiy wag Dialogflow Duwnaaesuiiansatielunmswaunlatuenuen

(Line Chatbot) (US¥% 1@ fwwaie 3119, 2551)

Line messaging API

Mr.Spock
B Mesaagmg A “\’b‘}
| —vesg &
‘ & & & K
&) &) N\ »
0 & & Q
2 & . R\ heroku
— v Dialogflow «— —

. B
Chatbot agent irebase
Backend server Database

Chat room

gﬂﬁ 2.13 nsideuste Dialogflow fulatuasnuen (Witchapong Daroontham, 2561)
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vénmsvhaedlatusmuen (Line Chatbot) fhnsaiisesduluauguil 2.13 fe
Buduannsosusnvaslatiuenuen (Line Chatbot) Yuferuriu Messaging APl uazdsdany
Fsulush Dialogflow W1y Wehbook 910t Dialogflow axiimthivarudrlanudeanisi
oeflutonnuiilésuin wasdndulahanudosmsludenuniufioosls Ineld Machine leaming
(Classification model) wazdssiolugds Backend server %ﬂﬁammﬁbgm%}aga 1ne Backend
server  sthitdndulainasfsteyasylsnnguteyainuanadleldiueudeanisiunnseiy

131 (Witchapong Daroontham, 2561)

2.15 Integromat

Integromat Juszuu Cloud Service Ailvusnsldlunisiosiasewing Service to Service
Tnefilddesinisdoulsn Wowmarnsimesitonis Fewemsadsliinuniunarisenis
Ievdeliifannsarhailudnvazuosmsvinned (Trieger) ladnee Faurdesdlodduiitonly
pnaUsemaegrannasnsathlullunswaunduladuenuen  (Line Chatbot) #5e  S¥uv

anlugfsng 9 lareut 19 ({Yiemansne1sd as.AnAne §I530831%, 2563)

2.16 MUIBTIieITe

Msfnwnsiveiiieadestussuusumhelningalud® (Automatic Meter Reading:
AMR) Lﬁav‘hmﬁmmiﬁ'1W5qmu11/\1ﬂ’ﬂﬁl,ﬁmmmﬁmhLLazﬁﬂizﬁmﬁmwmmﬁu Tneinsifiy
AsdwmeImaliin  WSernwasnulniwuusealng  saudedinisasivdeuaNuRanaInuDg
szuuegRaeana it AR A arIuTINUTA NN AnwuagnseenuUUTiAEITes
fussuugumbeliinealusia InofiseazBundel

TANVIR AHMED wazane (2010) Anwszuusuiwasinihemu®: aldreddululs
wusmadenlumssruiimeslulsemassinane Taonisld WATTMETER wuuRineadi
Funusuazsimaluladiiuy WIMAX

Satish Palaniappan wavAme (2015) Anwisyuunisenuimessnlusi® Faduainudm
wmmﬂiuiaﬁé’ugwwhﬁmmsmﬁﬂﬂgjmmgmﬂwmsaﬁwﬁﬁéﬁu domndreuitywsg 4 veq
syuumssuimesuuuiy wadianansaldlunisiiuneanudesmsndinulueuaalaeEuan

nnefuseulvaudisilan  Inistiszuuniseudiwessnluddunldlagldmalulagene q gy

GSM, ZigBee, PLC, D-SCADA, WIMAX ika¢ Hybrid Technologies



UNN 3

35115ALHUU

Tunsdavilassnisseuvamandmsusansnatoyaainsesuvaundieliidnludd lawus
o a [ ] A
N13ALUUNITLUU 2 @21 AD
- Msdavhszuvanm@miuianmateyadnsruuauniiglnignlud® nsdiAnwan
yenAeuaITsaugll sauiuustn wenla Wudillesa e
. MIkuvIEessEUUanImdmiulanmateyannseuveuniiglningnludd - aneluy

91ATIAINTIUMTIAkAEAIUAN an1dumAluladnszaoundAAuITaIaNse U

3.1 nsdainszuuaNMAdmSuLanatagadnszuud UL N ludR

nsdifinwanviteamaeiugassaugd Sauiuuien waulua wuliliess 31ia

3.1.1 AMN5INBIAUTZNOUNRANVDITEUU
lumsdmilassnisszuvanimdmivianuatayaainszuueumiiglfingnlulb
n3tlAnwInTe A ualssanll lauvsnisadiulasenisdu 3 dw el

1) szuusumelnindnlusi® (Automatic Meter Reading) Wudufivinnnsiae
msliilagldRdneamnesiveslunsiasmimfiwesnaliin  leedeuse
fupauLiasines (RS-485 to Ethernet) iiauasdayayios RS-485 Wuszuudines
i fiedsmmnsfiwesludadsnies

2) MNANEARNAEN AW IUTENALIS EcoStruxure Power Monitoring Exper
Wiouansamsmesuuuiiualng

3) nsthdeyaudnamsidamdaulniily egluguluadaalniiuszdnsiou

(Billing) Wrulusunsu Microsoft excel
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3.1.2 NMANRIYAIABYRIsEUUE Mg WS ATuIR
funsnusznovgnaesosszuudumielnindaluii - Feszneuludedinea
nesTinesive Schneider $1uau 2 1e3es wazdvie Socomec dwau 3 1A3DY, LAALE,
pounosines  waznfeuvamnszudlilih  Taefindneamnesiinesudazignimunsen

LOALATATILANAIY

(n) (@)
JU% 3.3 (n) Usenaugndnaesseuuauniiglniidnluds

u

() Yndraesvessyuus Uil SnludAnuseneuiasvauysal

PINUUTDUADTEUUB UM WA T lut Rt UL A ILMDS A8 AU LAUNIY
& I P | o ) AV v aa &a & |
ADUNDHDS WA UAILITITULNAKaZ UL A NETIPUINTA N AN NN DAL NS TLNDS VDL
a al aa s aa &a 1 1y q’)’ [ .
avlATes lamvueYsTamefvesidneamnesinesainenaisale a1nuuldan Device D,
NUULATLBANTAVRISIAMaTIaEAINENY (Length) vasdayafiazaululusunsy ModScan32

LAINSIVABUINANN LA MLUTNSUATINUAINLEAIUUAINDALNILIDTHLADS NI B bl
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Device 1d: |10 | e
Address: -EIE- — Number of Polls: 74
MODBUS Point Type \Valid Slave Responses: 74 |

Length: 03: HOLDING REGISTER T

ModScan32 - (COMM10) Palls 74 Resps: 74
Sotant P

5U# 3.4 miaeuansras1ulUswNTy ModScan32

[
§ Y o 6

a U a lﬂ' lﬁ' lﬂl 1 ]
FAFNHLABDILUINUNALIIENDIATT  AMFL  LWBNAFRUNITERENTUDNTSUUDIUNUIEY

I dmludRenuAspInaunNRasuan (Server) f81A15 AMF1 312 Lagltaeauiounasening

' v
caa g

\A38UN8URIUN Tl TIRAALMIAULAS 08B 9TE VUL NAKISUAIENIAVBIMON. HIUABULIBSHNDS

@)

5UN 3.5 (n) Andsyadnasidnfunnguam1avineInIaey 18115 AMFL

9

a

a s

@) ARFIYATIHBSINNIUNAGVBINIMINBINIABIU N1971A15 AMF1

q

HIDARAITLUULESY TUNDUSALIYINNITEUMNNELEY [P Address Ua9NASUDINamn.
Ao 10.94.80.31 ieyinnsidausasyuua Ul ninonludR uAS a8 VBITTUULTINALIS

UYangn19ueanen.
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MODEL No:
DR-4524

(n) ()
;silﬁ 3.6 (n) ewnNgLaY IP Address 909 Gateway U838,

(¥) nurELaY IP Address 994 Gateway ¥pInam.

M5 Configuration #Aireulaswes  lesineeunesinesiudnansiviinis

WRUABAULNGNEUDININDN. LagAuastnastANdl IP Address A8 192.168.1.110

g‘tl‘f’i 3.7 wugLaY IP Address 999 Weidmuller Converter Serial/Ethernet

1013 Configuration fineuesnaslagld http/ aueae 1P Address vasmou
nesweslaadluiivled http://192.168.1.110/ fiusawes evinisudluay 1P Address

Tvimsanunanguasnimen. (IP Address: 10.94.80.31)
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JUN 3.8 yhnsudly IP Address vesnauliasineilvingsfiu IP Address vaanen.

NUUINIS Com Port Configuration TulUsunsy FL Com Port Redirector
Tnglusunsuainanesn COM aleuuasiasudunisoyansodyqammuaiidou ludawess

wazlaadsverlnameiod IP uaznesn TCP Nsvy

;s‘l.lﬁ 3.9 113 Com Port Configuration TulUsunss FL Com Port Redirector
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3.1.3 MINAHDUYATNIRDIVBITEUUNITE UL ISR ULR

3.1.3.1 MNAaUNIT Simulation Fyg1BUNAYTaIRIANARINGUNTAIAY 9
Wensiaaeugedwsaunsofnseiugunsainfaadlmila  Ingldeds
Ping  lunsnsiaaeuininswensesenituasetnsvesunsaiifnnslvsiuieseinsvesssuy

FNALISUAENIIVDINDN. NADINITATIVADUNITLYDUAD

87 C\Windows\system32\ping.exe

l

Run X

Type the name of a program, folder, document, or Internet
— resource, and Windows will open it for you.

oo 10.94.8031 4 2

& This task will be created with administrative privileges.

Cancel Browse...

(n)

()

3U#1 3.10 (n) n15ldAnds Ping lunsnsaaeunisieusie

() RUINLERINANITNDUSUNIULUTLNSY CMD

3.1.3.2 mMsnadeuilentunsineuRuAIoIneNianesnaniienans AMF1 4y

2 (s sTanaglndniinnnslvainaiun)
%19 Group 10 test fiUsznaudelneifildnuiamun lusenfuasaiu
Management i aldd1nsunisasrandis1auananas1uTUswnsa Power Monitoring Expert
Tnoiden Serial Port (Com8) veirowaastnasluszuus1unue i §nlu @i daeslug

NIULASIARDUNNDS Server N1971ANS AMF1 9u 2
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[ ————————
I e e re— ™ I orvion

%
| ewopa ares)

Snen
Seme

| v

oeies L4

v

— v

= v

v

0804 Hoders 4

v

\:) v

v

Caracszn v

S 7

v

ﬁﬂ v

v

Sumlmben |V

v

X

v

v

v

K4

v

v

ALIES

((t'\\

x
v,
s aisd
PRS2 Cameced

[F15tee B

- . _wE - e W . W

;s‘l.l‘ﬁ 3.11 n138519 Group AwlUsnsy Power Monitoring Expert

A59NUANNLERINANIUYONALIT Power Monitoring Expert Tugqu Vista
Ineuani¥au, Serial Number wagAusanulninueIfdnaainiesvesssuussuUa UL

Tnihdnludangnanadlvg evinnsiiguaneulsanngenduisiazaneiuliainiines

.~

8
\

|y

—?
. -
- -

g e =
R & .,
B ok
'EM3255 n_o v\uoss' J
SN : 1016233169 i i

Average Voltage Line-to-Line : 76.5V.

(n) (¥)
Ul 3.12 (n) Ausadulii (L-L ave) serinsdiuanssihumevliu$ainiaies Server
(¥) Ailkansruiines Bvio Schneider U IEM3255 (Serial Number:
1016233169)
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IEM3355

SN : 2519114056

Average Voltage Line-to-Line : 76.1 V.

(n) ()

JU# 3.13 (n) Auseiulii (L-L ave) sewdneAiiansugenduisnnaIes Server

(¥) Afinanseuines 9o Schneider U IEM3355 (Serial Number:

2519114056)

o
_.. T

AT

Socomec Diris A10

SN : 20110210147

Volt: 229.99 V.

(n) (V)
JU7 3.14 (1) Ausaiulni (L-L avg) sendnaiiansiugoniuisanniaIes Server

(¥) Afinansuines 8o Socomec U DIRIS A-10 (Serial Number:

20110210147)
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Socomec Countis E13

SN : ASAUS00007

Volt: 230.11 V.

(n) (@)
U 3.15 (1) Auseduladh (L-L ave) semrinsrriluanssiumoninasanniaies Server
(4) Aflkansruiines 8V Socomec Fu Countis E13 (Serial Number:
ASAU500007)

3.1.4  MsE1sANUITINGNIURTINaUNTRnnsYngUnsalvasssuugunLe i

DR LULR 1

()

JUN 3.16 (n) MsdTIamtanudss edwangrudeyaneunisiiiAnnilines

(@) flwmesuuvemden
Tunsdrsranthauesaivionmn 21 e1ans deiufeyassuuinaindsa

Trfuuuidy wasiiedwangudeyaussianvesiivesiuuifuneunsidifndaimesi
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556 1A MP/3Px3/96A/1P/324/1P/25A/1 BIED, 3 8A J 255.255.255.240 | 10.31.92.145

——i
55618 MP/3Px2/96A/1P/324/1P/25A/1 P AP odifs0 i 92. 255.255.255.240 | 10.31.92.209

5 [SS611RP1/3P/324/1P/324/1,3,5 g E i . 255.255.255.240 | 10.31.92.225

H RP1/3P/324/1P/32A/25,27,29 - RS0 255.255.255.240 | 10.31.95.17

AMR MOBILE 03 | T1-059 | T1-086 | T1-096 | T1-108 | Ti-124 | T1-139 | T1-150 | T2 ..

S‘U‘VI 3.17 mamqmiawmmmumama TummamnmswLiausaaum

3.1.5 mssensuyAasivasLUTaIAsniiaTiNsAaryamLIesTime s
LUUAINDAVDITTUUBTUNU INAND A TUSIR nAai
YN153 000 UNDSTIMDTUUUBUNEDN TasuA 21 81A15 WAYYINISAAR
WIRBSHMBSLUUAINaa S UTT UL WTIe e lud® aeldnisnsiaaeussuulninves

IMUININLINVBILASINS

(n) (®)

E‘U 1 3.18 (n) ﬂ?ﬁi@ﬂ@usﬁﬂL‘W’WL'J’e]'illLGIEJ?LLU‘UE]UW@E]ﬂLWEW]’Wﬂ’]iGIﬂG]\T’UWLW"IL’JEJ?QJLG]E]'SLLUU

Ameavesszuuaumelingnluds
(¥) Mssensugaeslinesuuvswdeniieinsindaganesiwesiuy

73M9av995UUB UMW INHN Ml UITR
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3.1.6 N159NUUURUIAIUEAINAINYINALIS Power Monitoring Tudauvas

Vista
NNTDONWUUNTINANUAAINAIINTONALIS Power Monitoring Tudiu Vista
NuRBNiAeingn flenas AMF 1 deiefuipiedievivunuessyuusiumielnismlugi

TngnisianurestendwlsldwansenuianIetienvioinireuldeglutagdu

a' AOT|  Energy Meter Monitoring System PR Y Tt

ot > o AT VMY gt
EBIEH

5UT 3.19 wihsing SCADA dw¥unis Monitoring Avwdssnulylii

Mely 21 81A15 VBN IMAYIUGITIUN

3.1.7 msihdayamaiunmsidnasnuluinlieglusuluaiaanlni
Uszdnfou (Billing) Mrulusunsu Microsoft excel
msﬁﬂmmmﬂ%’wé’amulﬂﬂﬂﬁagiiugﬂiuLﬂ%ﬂ]ﬁﬂﬂﬂwﬁzﬁi’mﬁauﬁnﬂﬁﬁ'agaﬁ'
gnisenauazuiinamaanulnimegsruvarumiigliiigaludd Tneldlaeignisauin
AlifUszinni 3.2 Aanisauianats sns1unduazsnsiatliia TOU faeaun1sng

AINAARSHUIUSHATY Microsoft excel
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AutoSave @ o) [ D ~ = Copy of Template_Bill_Fix_Rate ~ £ Search

File Home Insert Page Layout Formulas  Data Review  View  Kutools ™ Kutools Plus ~ Help ~ Team & Share 7 Comments
[T agwee 2 &&= Genea JE BB B=E| IO
g s ruE- 04 s W% 5 @ st G| e oo | O e | e
Clipboard 15! Font ] Number 5 Styles Cells Editing Analysis ~
Vi1 fe

omanugIssani

dggaihiinlszdufiou fumew 2563
snnfuian v ~Jeaii [+

e vl i

I
o

& Accessibilty: Investigate

Billing

P Type here to search

sUN
U

3.2 msIevinszuvanadmsulansnadayaanszuvgumiae linanluda

3.19 M UTHNTULARINANITATLIN

Melue1AsIAINTIUNTIANAZAIUAN da1TumnAlulagnszaaUNaNINAUNNT

AANSLU9

3.2.1 AINSINBIAUIZNOUNANYDITZUY
lunsdmilassnisseuvanimdmsusanssadayadnszuus el
gnlulid  Melufinn1AIyIFINTINNITIARALAIUAY  AMYIAINTINANENT  LawUansaLiiu
Tasemadu 5 dwu
1) szuusrumiaeliingmlug® (Automatic Meter Reading) 1iuarudiviinisTas
aliilpeldRineamnneslunmsiammsdwesmalniy  Tnedeudeiu
AauBdnes (RS-485 to Etheret) WilowUasdaayias RS-485 Wuszuudines
o ledsrmsfmeslugudsnies
2) NNANLEAINAANIANIUTONALIS EcoStruxure Power Monitoring Expert
Wewansrmsdwesuuudealnl  waziiuduiinasulusunsy  Microsoft
SQL Server Management Studio 18 tileidugnudeyavestasenis
3) mathdeyammwumsldamdsnulniiliedlusUluasaalihuszdndou

(Billing) #ulusunsu Microsoft excel
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4) nswensaimslgmndsnulnimeiznsinseiteyanieada dulusunsy
N9 Python
5) msudnfeunildnu Wenuildudndsnulnihdanivunnndng iulad

wnuan (Line Chatbot)

3.2.2 d9uUsNaUvaYNTIA0vRITEUUE UL NS N LA
yasnesetTEuUB UM i ERlutRTlasshnsfinddlunieisimnssunsda
wazmuAx fdulsenou el
1) Admealnies ( Digital Power Meter) ':j:u PM3133-400P 91171 10 Lﬂ%aﬂ
2) ABUIDSeS (Serial to Ethernet) §u USR-DR302 1171 1 1304
3) &nd (Switch) $1uau 1 LA3eq
4) wastnelul S1uam 1 1edes

5) Mini PC Server Computer 311U 1 1384

JU# 3.20 YndnaesvasszuuauvuIglniignlulds
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nasIInUszneugainaetsruusumhelnihdnludfseuses vnissessuusu
miglihsnluiAdmemonaudenseinuasunefineditfuasuiuneindn  lngazdoswinig
Configuration 1P Address TWin3asnesiianoivdnegluiniisaideaiugunsaineunesines
Fegunsnirounedinesil IP Address A 192.168.2.202 Fetiuagvhnisiaan IP Address 9831303

ronunesuanilu 192.168.2.200 wielegluidnisamaietuiazaunsadeasiaiule

4 & > Control Panel > Network and Internet > Network Connections

Organize v Disable this network device  Diagnose this connection  Rename this connection

.: Ethernet

.:_ Bluetooth Network C

x O s

Networking  Shaing

Connect using
& Reaktek PCle GBE Family Controller

(O Obtain an IP address automatically

@ Use the folowing IP adress:
192.163 . 2 .200
255255255, 0

W 4 Intemet Protocol Ve 4 (TCP/IPv4)

[ 5, Microsoft Network Adapter Mutiplexor Protocol

4 Microsoft LLDP Protocol Driver

V) . Intemet Protocol Version 6 (TCP/IPvE) v
>

Alternate DNS server: E 4

[validate settings upon exit Advanced...

gﬂﬁ 3.21 msmvum IP Address mauRamasuan
ntuinnse Al sazUszinmveausssuliinilennaaneamnned
fimasuraziade WAEYINNISASIVEOUNITOTUAINISITABSINTTHLIS HulUsLATY
ModScan32 Taglvneiaviiamesnaiuiazdevesidneamiiesiives  dwhnsdouse
WUU Remote Modbus TCP Server W14 IP Address w89 Converter: 192.168.2.202
ey Port: 502

Connection Details X

Connect Using
Remote modbusTCP Server ~]

IP Address: ‘1 92.168.2.202

Service Port. (502
19200 ~ =
i} e
Disable
INONE
Disable
0
0
Protocol Selections

5UN 3.22 Mmsiweusiaseninyndtaesssuusumieliihdnludfduaeuiunes (Master)

Tae T9lUskN5U Modscan32 61U Remote Modbus TCP Server
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e Cumacion S Vi Windou
ojala) sie] WIEE| 81|
CLECECKT]

—— e =y
e TS TE T mawon ST bk ST w i STETH]
3 Dovico it 7 Device Id: 4 oy Dewvice Id: ‘l . ) Dewice it 10
o 40| | Ao 5 Mopbus pori| Address 1000Us pont || Address: (1 MODBUS Point T
Langtn: 100 | foxh Length: 100 | (03 HOLDING REGIST| | Lengtn: (100 03 HOLDING REGIS | | Langthe  [100 v 100 [0% HOLDING REGIST
: A R

it o i i 8

i e el e #
e i H | dom e e
i i a4 i

i ik A

i i S i

 laml ) ot | i i
) H i § ke
i 3 | o i i

i B i
i Ly i b bt
S 3 4 4
o | 44378 i it g
=1 ETE 1) -t STy -

Device ld. | 5 W= Device kit 9 A ) Device id: | 11
mopbus point || 4% =  MoDBUS Point” || A4 MODBUS point || A4¥es: MODBUS Point o MODBUS Point T
03 HOLDING REGIS || Lengtn: 100 03 HOLDING REGIS || Lengtn: 100 0% HOLDING REGI | | Langth: 100 (03 HOLDING REGIS || Longtt: 100 (03 HOLDING RE GIST

Y I

Ylaaniwas 10 d1 Wuluswnsy ModScan32

Waneaaun15auAInIsIdwmasn1ebilin  Wiuluswnsy ModScan32 1Seusaunan

(%
Y

nsinasgIaesseuveutheliihdnludfdnfenen s 2 Ann1Advnieanssunisinuag

AU uazvimMsidauseiuglui tiesudeyanislylwihaingluih

o
o

YU 2

3.24 fRRIATEU

Y

ANNIAIYIMINTTUNTIARATAIUAN

U veunmgliignludusiauglndag

¢ N o o

YIS eURBLALlYAIN DAL NIBSIMESTITTULUULAALUIWES  F998¥NNS
witlgnhudwanwivessdndieinseualraniy Iesthlddunatelwvesusninesvousay

gunsalfigisanisiuansldndanuli Taevinisiiuisme 10 gunsel
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5UN 3.25 N5\ MIMNTIUNTIAUAZAIUAY

WatAuANIsTawasaulnia

3.2.3 wASHERIHAaNIAEIULENALIS EcoStruxure Power Monitoring Expert
TUNT9NLUUNNANUANINANIUTDNALIS  EcoStruxure  Power Monitoring

Expert aguusnsvinuniglusenaiaseoniu 4 dau fe

® &u Management Console : tudunldlunisdanisensaws senduwas uay

| 1 = acs 1 1 [ va
drulsenaunneg veulalsnressyuveuiiaglninonlud@
® & Designer : Wudwnldlunisadesiladdunissiau vieflsddunisaui
1 ~ [~ 1 P! v 1
® &iu Vista : luduNlglun1TeoNRUUNTNAILEN NG

® d1u Web Applicants : 1udiuenslunsilaldauntsisuansaniuivlen

3.2.3.1 Power Monitoring Expert Software @91 Management Console
1) @319 Server iadnasudswiesvesssuunsounilgliionluda

nelugansias Power Monitoring Expert Software
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Server Configuration X T
Name INS-PME
Enabled Yes
Description

Ul 3.26 @¥3 Server T INS-PME

2) @¥4 Sites Wiolunsasssruun1se Ul SRR Tneada
Ju Ethernet Gateway Sites Configuration uagld IP Address
YIABULIDIHABDS AR 192.168.2.202 #w TCP/IP  Port(502)

melupauimasndniasialilude 1)

Ethernet Gateway Site Configuration X
[ Name I~ N 2N\ e [PMERS T N - 4
| IPAddressorHostName  |192.168.2.202 'y 4
remren, S\(ELG — Yoio ) 1L 4 ™ J4
Computer INS-PME
| Eadles Ve . f I J 4
Time Synch ION Enabled |No
I ﬁne Syn&EX)&Enabled No . a R X 4
Time Synch 3720 Enabled [No LW r g
Description T ~rod bl bY * o J

Ul 3.27 a¥s Sites o PME
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3) @319 Device Type W5eSun1svinnuvauniiesiines su PM3133-
a0p  lagvhmsdiumnesiined  uamiiiniladdulunisenu
Amiweimalitinanmnnesives Fazdeniinig Add new
Manager > Add new Module > Add new Register LLasﬁgﬂm
Modbus Address pugilenmsldauvesminesiines Fslumines
fwes U PM3133-400P 1@y Modbus Address luni1sg1uen

wsasulndn A 44353

Device Type Editor - C:\Program Files (x86)\Schneider Electric\Power Monitoring Expert\config\templates\PM3133.ion - X
File View Advanced Tools Help
Measurement Tree = Modbis Map
Factory Informati
o F.cwer Weters Drag a column header here to group by that column
k—Nkwﬁ ||| Name Modbus Address Format | ION Handie Mask ['scale Multipier
NEPS 34357 F322143 156238081
t:xi kb B ) . F322143 | 156239105
- kWitot & kw-c 34393 F32-2143 156239873
#-kWh kW-tot 34411 F32-2143 156240385
’;":’ BELTSN P i oot 34365 e W22 o 157286657
gV kihb 34383 F32-2143 | 157287169
@1 kwh< 34401 F32-2143 157287681
: tx”; JkWhot s FR22143 157288193
& PeriodicTimer Modules 9 kvar-a 34359 F32-2143 159383310
- Feedback Moduies |& kvarb 34377 F32-2143 | 159384321
- DataRecorder Modules kvar< 34395 F322143 159334633
(Pt p B ET EE 159385345
| Eera 34363 F32-2143 | 160432385
| 34353 F322143 | 161480961
} & 1a 34355 F32-2143 | 162520537
N RErS 34361 F32-2143 | 163578113
| kvaha 34369 F322143 | 164626689

Register is Mapped - cannot edit value

Label [kW-a

Value

g‘iJ‘ﬁ 3.28 @313 Device Type o PM-3133 TnesaAias Modbus Address

ANUAINISITLNDSNABINTTAUY

4) @319 Device TunssuAIIMIIB5HMBT luLaNALLS TngRIAIN1SSU
AUV Serial Device Configuration &33g5UA1NNNEIAVBIADULIDS
WS 192.168.2.202 uazisensum1ey 1D W89 Power Meter

wAazLASee A 1,2,3,4,5,6,7,8,9,10 muaaU
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[ Enabled I Group I Name I Type I Address I Site I Status l Protocol I Description I D I
v PME-1  (2abcdMAIN PM3133 192.168.2.202/502/2 PME  Cannot Connect MODBUS 1
v’ |PME-1 (3abc)AIRpanek PM3133 | 192.168.2.202/502/3 |PME | Cannot Connect MODBUS 2
v |PME-1 | (4a)nightlightPATHWAY2nd PM3133 | 192.168.2.202/502/4 |PME | Cannot Connect MODBUS 3
v’ |PME-1 (5a)light2ndHALL PM3133 | 192.168.2.202/502/5 |PME | Cannot Connect MODBUS 4
v’ |PME-1 (6abc) AIRCOWORKING PM3133 | 192.168.2.202/502/6 |PME Cannot Connect | MODBUS 6
v’ |PME-1 (7abc)AIRCALLIBRATION PM3133 | 192.168.2.202/502/7 |PME Cannot Connect | MODBUS 7
v’ PME-1 (8a)PLUG2ndHALLWtCALLIBRATIONROOMALL | PM3133 | 192.168.2.202/502/8 |PME Cannot Connect | MODBUS 8
v’ PME-1 (9a)TRUEWIFI PM3133 | 192.168.2.202/502/9 |PME Cannot Connect | MODBUS 9
v’ PME-1 (10a)lightAJVITTAYAWtCOWORKING PM3133 | 192.168.2.202/502/10 |PME Cannot Connect | MODBUS 10

Ul 3.29 @519 Device

d‘ U 1 a 3 5 U
LNBIUANRNNULADIYN 10 61

5) 9INTUNINITAIAINITLAUANMNITITND5NINAT Power Meter 811

Ala Tu Configure Logging and Calculation lagiden Log sﬁauﬂa

s

Tuarns dwasng

Log Interval

Configure Logging and Calculation

[ Show downstream device columns

Register Al Mean
Label Modbus Register | Log Interval | Calculate  |Log
va 34353 4 900 s
Ia 34355 ¥4 500 E
KW-a 34357 ¥4 900 O
kvar-a 34359 4 00 o
kvA-2 34361 900 =
PFa 34363 ¥4 900 (u]
kih-a 34365 4 500 (=]
kvah-a 34369 C 900 W]
Kb 34375 4 900 =]
kvarb 34377 %4 900 O
kihb 34383 4 500
(5 34393 4 500
kvar< 34305 ¥4 900
kWh< 34401 ¥4 900
ki-tot 34411 4 300
kvar-tot 34413 4 500 [
Kwh-tot 34419 4 500

Al M

Lognterval (300 Second: O Caleulate

Leg
o

u

Sel
Use the Editors below t

24N15LAY

lect rows in the grid belo
the grid to configure

~ High
Calculate

(m]

Label
] vamean
I-amean
KiW-a mean L
kvar-a mean
1 kvA-amean
PF-a mean
] kwh-amean [
kvah-a mean 0
kw-b mean i
| kvarbmean
kith-b mean
kW-cmean
kvar-cmean
K- mean
kW-tot mean
kvar-tot mean
L kwh-tot mean

Low

[ Calcuate

High
[ Calculate

Log Log

w
the selected rows

Label
v-ahigh
T-a hich [
k-3 high
kvar-a high
kVA-a high
1 PF-ahich

[ kwh-ahigh

kvah-2 high

kw-b high

kvar-b high
kwhb high

J kw-c high

] kvarchigh
kWh-c high
KW-tot high
kvar-totigh

kiWh-tot high

LLagﬁmumwgL’Jaﬂuﬂ’mﬁu%gaﬁ

Label
v-alow
Lalow
kw-alow
kvar-alow
kvA-a low
1 PFalow
kh-a low
kvah-a low
kw-b low
kvarb low
kWh-b low
kw-clow
kvar<low
kiwh-c low
KW-tot low
kvar-totlow
[ kwh-totlow

iﬂﬁ 3.30 ¥iN1sAUAINNSIEMeS V, I, KW, kWh, kvar nin 15 U

3.2.3.2 Power Monitoring Expert Software &9u Designer

NMsEsS1eszuUBURg N oRludRlugensiias @ Management

Console #lFusutayamslalninanmiesines Ju PM-3133 41w3u 10 63 wawgyinnis

AN eMANEN UL NANA LY

(units)

nsAuInlugenslIsdIu Designer

WaLNSUSEUNUA TGI8

(un)

Tneas1eiendu
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1) @5aiandunisAuINIY Arithmetic ION Module tagldaunisnis
AUIUNISARA NN Uselan?l 3.2 9m51UNR Ls3sunInT 12 kVolt

Feagldunundsnulnin (wh) wazdusiananlaiia )

I0N Module Setup

Setup Registers: Output Registers:
ART1 Formula 1 S172215 Energy Demand Value
ART1 Formula 2 (52-278685.063)*3.1751 Electric Energy Cost
ART1 Formula 3 (S3-(51%0.6197))"56.07 Power Factor Value
ARTA Formula 4 312.24+(S1%221.5)+((S2-278685.063)"3.1751)+((S3-(S1*0.6197) [Energy base cost
ARTA Formula 5 (S2-278685.063)*(-0.1532) Ft
ARTA Formula 6 28412 kwh-2nd halltotal
ARTA Formula 7 3804.22789 cost this month main
ARTA Formula 8 (312.24+(51%221.5)+((610.5)"3.1751)+((S3-(S1°0.6197))"56.07)) |Energy cost
ART1 /A Conversion None ART1 Event
LS, >
Module Label—— _—_ _— — — -
" Use Defaut Label
@ Use Custom Label:
Arithmetic -This month) [

U 3.31 ansilafdunisdiuariu Arithmetic ION Module

2) 14 Data Rec ION Module TunisiAudusineafvinnisauiaiseusae

&2 910 Arithmetic ION Module

Setup Registers: Output Registers:
RE1 Depth 100 RE1 Data Log
RE1 RecordMode Circular RE1 Log State

RE1 Records Left
RE1 Record Complete
RE1 Event

® Modify Numeric Bounded Register X
Value: 00.000}
Max: 100.000
Min: 0

Register Label
& Use Default Label
 Use Custom Labek:
Inm Depth ‘

OK Format... | Cancel |

3U71 3.32 Msld Data Rec ION Module msiiudiuiinananitaddunisaunm
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3) 14 Periodic Tmr ION Module wu Timer Tunisdaiaiiadsaiiiy

Ly

UVinesn

Setup Registers: Output Registers:
PT1 Period 900 PT1 Trigger
PT1 Event

PT1 Sync Mode No Trig on Sync

@ Modify Numeric Bounded Register X

Value: [900.000

Max: 4,000,000.000
Min: 1.000

Register Label = -
(¢ Use Default Label
| " Use Custom Label:
IP"I Period I |

OK | Format... I Cancel ‘

35U 3.33 15l Periodic Tmr ION Module Tun1sasianiivedseandeya

dloa¥wis 3 Module Foudos vinisdousio gl Arithmetic ION
Module farvnsiiwasanmesiimesdildlunismarurumdssnladih (Wwh) uazRusae
Iyl (U1n) euhgileAdunsAuamAely Arithmetic ION Module Wafuwaiseudosudiay
derreanlufia Data Rec ION Module ipvhmsdnifuteya wazavvinnisdseendeyalagld

Periodic Tmr ION Module Tunisfimuanaifiazyinnisdeandeya

Input Links

Source 1. <PME-1.(10a)lightAJVITTAYAwtCOWORKING>KWh-a
Source 2:  <PME-1.(3abc)AIRpanek=kWh-tot

Source 3:  <PME-1.(10a)lightAJVITTAYAwWtCOWORKING=>kvar-a
Source 4 <PME-1.(10a)lightAJVITTAYAwtCOWORKING>KW-a
Source 5:  <PME-1.(3abc)AIRpanek=kW-tot

Source 6: <PME-1.(3abc)AIRpanek>kvar-tot

Source 7:  <PME-1.(9a)TRUEWIFI>kWh-a

Enable:

Reset:

CalcNow:

gllﬁ 3.34 miﬁﬁayjamﬂﬁLﬁUﬁﬂWﬁ’]ﬁLma%mﬂé’m Management Console
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Periodic Tmr 1

_/\5?_ o

Data Rec 1
Arithmetic -This month

E o

MAIN-This month

5UN 3.35 msldiweusiosening 3 Tuga

Tunsmaruundaaulniln (kwh) wagtusiaiantidln (uin)

EventlogCtil Periodic Tmr 1 Periodic Tmr 5
Periodic Tmr 7
Diagnostics 1 1 'y | AW | Data Rec 7
- |DataRect ‘=l |DataRec5 =\
Arithmetic -This month | ===, o e . - T
| - e J Avrithmetic - networ °] nd hal & Pathway | |
X+ dl/ S % c - dll [C2)aM | += o
VIPION il = W
MAIN-This month Network room 2nd hall & Pathway
[periodic Tmr 3
0 \Jpemmmm [ [Periodic Tmr 6 B e~
| j\R |Periodic Tmr
NP = | R
\ ¢ DataRect ' |DataRec6 Daia Riecs
=f B &0 =3 o == ata Rec
~ |pataRrec3 I i°l =5 '\ =
== |o| = T £ ¥ | 00
Arithmetic - measurement | . [ | Arthmetic co-working | . Calibration room | —— — —
| +3 | L) e ek - | o+ |o Arithmetic co-working
X+ | X+ {| X+ ; He
\ { X+
Electrical Measurement Co-working Calibration room 7M 7‘
eeting room

Ul 3.36 mslilugalunsmdwaundanuliih (kwh) uazFusiaaliih ()

Yosusazesnvinisinudeyaaing i

3.2.3.3 Power Monitoring Expert Software d2u Vista
nAsasesruveumg iR luiR e lugennwlsaiu
Management Console  wamsAwanfislildamdsnulniniidosnisaindiu  Designer
S8UTPILAT FLIIN1TeRNLUUTALERINa lULRNAWIT du Vista
TUNSUAAIAINIITLABSTIRBINITUUNTFA AR INaYDS Vista aldids
Numeric Object wazyhms Configuration lapAsdlush @ Device 7iasnsduludau
Management Console veaRlUS A Tidualdanniladdu Arthmetic ION Module Tladnsiu

Tudu Designer LazlannAMIAoINISINOUILERAS



ar

agram objects

Numeric Object Configuration Create Link
Caption| Test  Link | Display | Action| Box |

~Link- -1.[5allightZndHALL

. -1.(6abe)AIRCALLIBRATIONroom

" Inherit from parent window -1.(6abc)AIRCOWORKING
-1.[7abc)AIRCALLIBRATION

@ Custom = -1.[8a)PLUG2ndHALLWHCALLIBRATIONRODMALL

— revi 1 (8a)TRUEWIFI
Edi Link . 'SERVER.INS-PME

~Label i

" None

@ Use node label

Modules: Output Registers:

2nd hall & Pathway Eneray Demand Value
Arithmetic - measurement Electriic Energy Cost
Avithmetic - network Power Factor Value
Arithmetic co-working Energy base cost

Ft

1 e s o
[ iitmetc Themortn o (L

Convert Modules Arithmetic -today cost this month main
Counter Modules Calibration room
Data Moritor Modules
Data Rec Modules
poraniongiaanye]

< il >

" Cugtom

Register:Eneray cost

]
A

3U# 3.37 n15lA1ds Numeric Object lunsdsaludseniifasniswans

Tunisiingunin, lerswing 9 uazdanguvesusiazlnozunsy aeldeds

Grouping Object Tumsidengunin, lemsuuazlnezunsy nvesnishyinansluntsiuaning

Diagram objects

Grouping Object Configuration Select custom image
Caption|| Node. Disply | acton| ~ Ty I .

&dd 4 ||« images > INSPME-UPDATE
© Defautimage /7 == 1
| & Custom jmage:

—— el ~
[E-\Program Fies (1@6\Schreider Elecic'Pe] [ rowse.. | | proview @ OneDrive - KMITL

Organize v New folder

€ Nore = This PC

8 3D Objects =1 ‘

-,

[ Desktop
= 2nd hall-cost-P2 2nd
Documents hall-power-P1
& Downloads
D Music
& Pictures — —— o
B Videos B i 5’-- ) i i | L2
‘2, Local Disk ()

a New Volume (01
v

oz

cal room-cost-P2

S o download
room-power-P1  working-cost-P2  working-power-
Pl

File name: |2 | [Bitmap, IPEG, PNG or GIF

3U# 3.38 n15l4A1ds Numeric Object TumsasAludsrnifasnisuans

WalingunmuagAmiivesndeinisuanaseusesuay  yimsduiin
Julwdsda  diagram(dgm) ileazanunsadsantmslaesunsuseninamiiuls  Ingldeda

Action uagidonlimdalaszunsuntusinliud19A1ds Open User Diagram
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Grouping Object Configuration

Caplionl Node | Display Query Sevvevl

i~ Double-Click Action

" None

fik

LCancel
" Open Grouping Window Help
. i~ Preview

" Dpen Diagram for Meter Template
@ Open User Diagram:

" Dpen File:

" DpenWeb Page:

C:\Program Files (x86)\S chneider Electvi|:| Browse...

N

JUN 3.39 Mslde1ds Action > Open User Diagram lun1sasalugalaasunsudu

Vista - supervisor - Power Monitoring Expert - [User Diagram:PME page1 overview]
File Edit Options View Window Help A

=8 olEmu 4w & 2)
Instrumentation Engineering Building

$alZ8  ENERGY METER MONITORING SYSTEM

1st Floor Solar Cell system
verview Energy 1st Floor : ,\- Power from Solar system TODAY
_ ~ o

Total Energy : 50.4

N ; 20 9|
~ Equipment N
— 2nd Floor

-l Estimate Cost : 495.9

‘:L“‘ Il Network En;rvgh))/:sw,S T
"~ Floor Plans Sk ¥

Total Energy : 610.5

| Energy 3rd Floor s Contr Egrrr (wh)
" Status Panel )
Estimate Cost : 3804.2
Predict

Department of Instrumentation
and Control Engineering Building

3U# 3.40 fegdramihsinsanialugenduisaiu Vista i Overview

TunsuansAisie  Vista  wanInLanaAwuutsealniinie  Numeric

'
I oA

Object k&7 §9a11150LANINNAINANTT Logging I HIUA1ES Data Log Viewer



Caplionl Query Server  Query I

i

Query Wizard
Tablel |

| Table: PC-Log 1 @PME-1.(2abc]MAIN

Select the columns to appear in the Log Yiewer
Available:

Selected (in order):

a9

\ Edit Query... Cancel
% EditSOL... Help
~ Filter §
Timestamp Format: yyyy/mm/dd hh:mm:ss
Options
- node v||= v | |<text> v | AND -
Records uploaded at a time I —I I J I —I I —I
I Update automatically Where...
V' Delete query on close | | Insert | | AND | OR | NOT ()
I~ Use parent node |
[~ X-parameter for Log View Plotter |
@ Timestamp v i i —~ .
" Use column # D —
Cancel | < Back I Next > Einish
- = ——T Y / I gy p— S
' '
=1 Yo o , . .
3Un 3.41 n3lgA1&s Configuration Data Log Viewer
supervisor - Power Monitoring Expert - [[User Diagram:Untitle - a
3 File Edit Options View Window -8 x
sa) ol % 2 .
[ ~
Timestamp ‘ Kw-a Kw-b kw-c ‘ kiw-tot Kwh-a Kwhb kwhc kwhtot kvar-a kyvarb kvar-c ‘ kvar-tot ‘ v-a ‘ l-a
1| PME-1.(2abcMAIN 21 081500000 _|0.765 0 0 0.765 1077282 138254734 129008594 278036156 0493 0 0 0493 20233 393
2| PME-1.(2abcMAIN PCLog1 021 05.00:00.000 |0.764 0 0 0764 10,897.333 | 138.254.734 |129,008.594 | 278,160,656 | -0.488 0 0 0488 231746 3935
3| PME-1.(2abcMAIN PClogl  |26:0320211230:00000 10333 0 0 10333 1033506 |138.254.734 123,008594 278,198,375 5589 0 0 5589 24034 52678
4| PME-1.(2abc)MAIN PC-Llog1 021 16:45:00.000 10.763 0 0 0763 1097458 138254734 |129,008.534 | 278,237.906 |-0.497 0 0 0.497 232.808 3959
5 | PME-1.(2abcMAIN PCLog1 121:00.00.000_|2.09 0 0 203 11.831.327 138254734 123,008534 279034656 0823 0 0 0823 23083 9784
6| PME-1.(2abcMAIN PClog1  |07-04-202115:30:00.000 |0.753 0 0 0753 11.913.359 |138.254.734 |123,008.584 | 279,176,688 |-0.43 0 0 043 230702 3384
7| PME-1.[2abc)MAIN PC-Log1 03-2021 12:45:00.000 _|-30,647 0 0 30,647 28414 943 -1.972 -17.566 23931 0 0 23331
8 | PME-1.(2abcMAIN PCLog1 110:00:00.000 |14.96 0 0 14,996 10786204 138254734 129008534 278043531 10.013 0 0 10013 27921 79748
9 | PME-1.(2abc]MAIN PClogl  |28:03202100:15:00000 |2:365 0 0 2.365 11022686 | 138.254.734 129008534 |278285  |-092 0 0 082 230016 11.089
10| PME-1.(2abe)MAIN PClogl 06042021 06:30.00000 [0.763 0 0 0763 11848225 138254734 123008594 | 279.111.563 |-0432 0 0 0432 23543 3884
11| PME-1.(2abcIMAIN PC-Llog1 07-04-2021 00:00:00.000 | 2.087 0 0 2087 11,867.659 138,254.734 129008534 279131 0.818 0 0 0818 231.845 9735
12_| PME-1.(2abc)MAIN PCLog1 1150000000 |19.054 0 0 13.054 11.141.766 | 138,254.734 |129,008534 | 278,405,034 | 12098 0 0 12.098 226143 100142
13 | PME-1.(2abc)MAIN PClogl  |0404-20212200:00.000 2239 0 0 2233 11.734.264 |138.254.734 123,008.584 278997.534 |-0.881 0 0 0881 231874 10432
14 | PME-1.[2abcIMAIN PC-Log1 06-04-2021 17:15:00.000 | 0.763 1] 0 0.763 1185639 138.254.734 129008534 273119719 -0.432 0 0 0.432 23241 3935
15 | PME-1.(2abcMAIN PClogl 30032021 021500000 [1.238 0 0 1.238 1116546 138254734 129008594 278428781 0579 0 0 0573 232134 5931
16 | PME-1.(2abcMAIN PClog1 |0604-202114:00:00000 |0.762 0 0 0.762 11.853.928 | 138.254.734 |129,008.584 [279.117.25 |-0.486 0 0 0486 233721 |38%
17 | PME-1.(2abe)MAIN PClog1  |19:05-202108:45:00000 |-0.038 0 0 0 1203288 138254734 123003594 |279.296.213 |0.028 0 0 0026 231613 02
18 | PME-1.2abcIMAIN PC-Llog1 02118:45:00.000  |-23.784 0 a 23,784 -8.268 943 -1.972 22,808 11677 0 0 11677
19 | PME-1.(2abcMAIN PCLog1
20 | PME-1.2abe)MAIN PCLog1 0.762 0 0 0762 11.851.262 | 138.254.734 123,008594 | 279,114,534 |-0.483 0 0 0483 23204 3916
21 | PME-1.[2abcIMAIN PC-Log 1
22 | PME-1.(2abc)MAIN PCLog1
23 | PME-1.(2abc)MAIN PCLog1 857 0 0 257 12518 943 1972 16,797 8970 0 0 -8.970
24 | PME-1.(2abc)MAIN PCLog1 19,695 0 0 19695 10808572 1 138.254.734 |123.008.594 |278,071.906 | 9516 0 0 2616 229619 36.085
25 | PME-1.[2abcIMAIN PC-Log1 01-04-2021 04:30:00.000  |0.768 0 0 0.768 11433731 1138254734 |129,008.534 | 278,697.063 -0.488 0 0 0.488 233.328 3925
26 | PME-1.(2abcMAIN PCLog1 00.00.000 |0.757 0 0 0.757 11.727.231 1138254734 | 129.008534 | 278,930,625 -0.491 0 0 0.491 231703 3913
27 | PME-1.(2abc)MAIN PCLog1 117:15:00.000|3.952 0 0 3952 12030.338 |138.254.734 |123,008.594 | 279293656 2311 0 0 2311 233305 19727
28 | PME-1.(2abe]MAIN PClog1 |14:05:2021 17:00:00.000
23 | PME-1.(2abcMAIN PClogl  |30:032021 154500000 10436 0 0 10.436 11.253233 138254734 123008594 | 278516563 6.403 0 0 6403 230291 53385
30 | PME-1.(2abcMAIN PClog1 |03:04-202122:30.00000 |2.25 0 0 225 11703922 1138254734 123008594 | 278,967.05 0883 0 0 0883 231995 10471
31| PME-1.(2abelMAIN PC-Loa1

JUN 3.42 nslaiAnds Data Log Viewer Tun1sgdeyavnandiiuiudin

3.2.3.4 Power Monitoring Expert Software @91 Web Applicants

nsiaeiuiieldidudsnlumsidivledlaenisildeutief  System

and Security 983 Computer Server TngiUaswsiaf Computer name lag Full Computer name



A system

<« v 4 E@ 5 Control Panel > System and Security > System

Control Panel Home . . .
View basic information about your computer

© Device Manager Windows edition
® Remote settings Windows 10 Education
@ system protection © Microsoft Corporation. Allrights reserved.
® Advanced system settings
System
Processor Intel(R) Core(TM) i3-5005U CPU @ 2.00GHz 200 GHz
Installed memory (RAM): 8,00 GB
Systemtype: 64-bit Operating System, x64-based processor
Pen and Touch: No Pen or Touch Input i avalable for this Display

Computer name, domain, and workgroup settings

Computer name: INS-PME
Full computer name: INS-PME

Computer description:
Workgroup: WORKGROUP

Windows activation
Windows is activated Read the Microsoft Software License Terms

Product ID: 00328-00096-98500-AA138

50

- X
v 0 Search Control Panel 0

am Windows10

@ Change settings

@ Change product key

5UN 3.43 n1swdeuievesmauiamesuen

yN1sWaus1esive s ivledlun1suanantiaeEn1nn damsu

seuvgunbiglihdnludineludinniaiyieanssunisiniasaiuny e httpsy/ins-

pme/Web/ uagyinsdendusedodldnunay siearunss

1 a

ALALINUADUANAI L UTHNTY

o X @ @ httpsy//ins-pme/Web/Auth?ReturnUrl=%2fWeb%2f%23Dashboards%2flib%2faeb9038f-4110-4768-8e2c-ca8b861a4.. & QA v v= @ &

b

- ¢ ,
7/ > ¥, N
"’//ﬂ/’ﬂ 'y )

Ecogtruxure‘

Power Monitoring Expert

2020

Copyright @ 2019 Sehneider Electric. All Rights Reserved.

You were automatically logged out due
to inactivity.

‘ Supervisor '
1 o

Lifels®n_ Schneider.
ZE

lectric

gﬂﬁ 3.44 viviusnvediuled https:/ins-pme/Web/
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Tud U9 A UL UNAATUILLUINITHAAIUTINATILARSHNAY 2 WUU A9
® 3y Diagrams: NMSUaAANGNG SCADA #laglugy diagram 411

PANAWITAIU Vista

® & Dashboards: tieuansnisidndenulninlusdvesnsmuuy

Sualnd

1) @ Diagrams Aa nsuansnisinaniafieglusy diagram(.dgm)
PMNFNALITEIU Vista ziToudaiumeni1sida1ds DIAGRAMS >

Add Diagram > 1 Network > 1denlwd (dgm) gnasraueliludu

Vista
EcodPtruxure hnei
Power Monitoring Expert Ly g o a i A supervisor | Logout | Help scg’}ﬁ'gﬁf
DASHBOARDS DIAGRAMS TRENDS ALARMS REPORTS SETTINGS
- )" 'W.“,'Z' Instrumentation Engineering Building
Bl e 7= |ENERGY METER MONITORING SYSTEM
ol 1st Floor Solar Cell system
['Ns"""E"‘"’D"TE1 ] EnergyAStFIoor® ’: Power from Solar system ||
Location (kwh) @/ (kwh)
[ = . cYall
Equipment |
Diagram 2nd Floor
I U - "emom En:ﬂr,% 16105
Floor Plans L), Flaon
El 3rd Fli
Status Panel i
Predict
Caneel E v o yDenarmant of Inctrumantation

R A VW
'

U 3.45 n1swWeusienti19@n1n191N Vista liveuansly Web Applicants

2) 3 Dashboards wamamsldndanulnilusuresnsinuuuiEealn

a$1anT i uiandu Trend Tnetdon Add Trend wazdstordy ENERGY-
MAIN d%5unisasnansimaeednuaunasnulni (kwh) veenshanaanulniiangluinnaiaiasn

AenssuNTInkarAIUAN YU 2
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GENERAL AXES CHART DATA

Title

Location

| ENERGY-MAIN

| |Home

B

Data Series

Add

Remove

Select Add to add a data series

Privacy
O @& Private Trend

Cancel

Ul 3.46 M3asansIul kumds Trend asldde ENERGY-MAIN

MnsaenninesnaeenIsnunasens v

s Y °

F9lUN15as19NIINVD4

Frunundaanulnii (kwh) azidend kwh-tot Lilesaniduliin 3 e uiigunsaldilulin 1

wa azdenA1 kWh-a wialdlunisndannsin Tasazidenniswaninsuuusealng waziiu

UsgIRnslonasausie

Edit Data Series X

Sources Measurements
Q_ search Sources... ‘ LQ Search Measurements...
Show Advanced Show Advanced
—1 D= Devices e ;.u.-\, -
var-b
5 B PME-1 =
kvar-a
| aboimam B
kWh-fot .
(3abc)AIRpanek ||
kWh-c
(42)nightlightPATHWAY 2nd
kWh-b
(5ajlight2ndHALL <
KWh-a
(6abc)AIRCOWORKING N
KW-tot
(7abc)AIRCALLIBRATION
kW-c -
(8a)PLUG2ndHALLWICALLIBRATIONROOMALL " PR RS A . o
O Display Name O Display Units
ot
Style Decimals Plot on Overlay Data Source
‘-'H—[ 'Hl v| ‘RightAxisv O min O max O Mean 2 S [9+§

Cancel T

Ul 3.47 msidendr kWh-tot Tunswienns i dwsuladi 3 wa



kWh-MAIN

C ®

A Notsecure | hitps://ins-pme/Web/Trends/index/e77ced9a-af31-4d98-a79¢c-6a7cb33ac3ff a v = @ @

© Usssten view [ 69dars

Max 2792

L eneRer mnian armarsos | 279250

279,200
279,150
279,100
279,050
279,000
278,950
278,900
278,850
278,800 Z
278,750
278,700
278,650
278,600
278,550
278,500
278,450
278,400
278,350
278,300

ww
——

3222021 32672021 3502021 432021 4T021 ATW2021 4152021 AN9202) ARY2021 ARIR2021, 52021 S/52021 592021 5132021 51772021

kWh-plug 2nd hall +calibration o

Ul 3.48 nsiitldannniswien kwh-tot uuuiSeall

Edit Data Series X
Sources. Measurements
{O‘ Search Sources... | Q, search Measurements ‘
‘Show Advanced Show Advanced
(3abc)AIRpanek (7 b o
(4a)nightiightPATHWAY2nd [ A
(Sajiight2ndHALL Bl L]
(8abc)AIRCOWORKING A -
(7abc)AIRCALLIBRATION -
(8a)PL LwiCALL L I .
(92)TRUEWIFI F " oy
(102)lightAJVITTAYAWCOWORKING ‘ ¥ | 5
& v # AR F WIlW 4
O Display Name O Display Units
=-1l(8a)PLU HALLWICALLIBRATIONROOMALL Y-z
Style Decimals Plot on Overlay Data Source
(mm~](—] ][ ] [Riontaxsv) O win® maxD vean 3] s |[8+s

Ul 3.49 msidond1 kWh-a Tuniswdenns il dwmsulaidin 1 i

C

R & Notsecure | https//ins-pme/Web/Trends/index/bae8d3ae-e069-4a3b-8be6-824533293dc A 6 v B @

View [ S0dms v

- 20,026.00

—_— e saraen 10000 P
8 PME-1 (83PLUGISHALLVICALLIBRATIONROOMALL Kot 20,0191

20,025.50

20,025.00

2002450

20,024.00

2002350

2002300

20022

2002200

2002150

2002100

2002050

2002000

20019.50

20019.00

3280021

oow1 40 e 4nzen 4s20 wem 4200 A1 S w8201 seam1  suemr  saTe

JUN 3.50 n3miiildannniswdien kwh-a wuuisealnil

™ &

D

&

41272021 11:45:00 AM 279,300 2792931 ENERGY. 2nd MAIN
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wiolansannilendu Trend Beuseswad azldludruves Dashboards

wievihnshsteyans i1y Gadget lagldilandu Web Viewer

Eco@Ptruxure”
Power Monitoring Expert

DASHBOARDS DIAGRAMS TRENDS ALARMS REPORTS SETTINGS

Gadget Setup - Select Gadget Type

l Q Search Gadgets...

All (23)
Common (4)

Comparison (4)

Layout (1)

Pouer Quality Details (3)
Pouer Quality Overview (6)
Trend over Time (2)

Usage Analysis (6)

oy — @~y =

5UN 3.51 nsmAslayavaansmkuilendu Web Viewer

Tun1saensiwlmdnuiianinan1untinens Dashboards aglasmtiulas

99N N@319910 Trend wnldly Source Y89 Web Viewer

EcodPtruxure”

Power Monitoring Expert o N | P ’

DASHBOARDS DIAGRAMS TRENDS ALARMS REPORTS SETTINGS

Gadget Setup

GENERAL SETTINGS  CONTENT

Source ¥ Refresh Interval Width
Lh“DSZ - i ,.,2f|] rNone "] L2v500

Display
O Scroll the content @ Crop/Zoom the content

Offset X Width

210 1,260

i

Cancel

JUT 3.52 nswiRsnsidnanuansluminsing Dashboards W1udadLiuled
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Total Energy(kWh): 2nd Electrical MAIN 0=
Electrical Mesurement Laboratory room 0= a=
|
—— e
& Il

5UM 3.53 M3UanINsMEIUnTEIg Dashboards

3.2.4 msiuduiinatsulusunsa Microsoft SQL Server Management Studio 18
n1sanulvanlna Install SQL Management Studio Waz@nis SQL Server aglu

ADUNMNDITNAN

Download SQL Server Management Studio
(SSMS)

Download SSMS

g‘dﬁ 3.54 194 Install SQL Management Studio

o Connect to Server X
SQL Server
Servertype: Database Engine v
Server name: INS-PMENION! v
Authentication: Windows Authentication v
INS-PME\triip
Cancel Help Options >>

gﬂﬁ 3.55 N15L91 SQL Server WU Server Name ION



% Microsoft SQL Server Management Studio Quick Launch (Ctrl+Q) P o & x
File Edit View Tools Window Help
-o|@-u-2 | Brevauey B2 @ R @ |2 - Bi-P Y=
| | b Execute
Object Explorer v ax
Connect~ ¥ ¥ ¢

= B INS-PMEVION (SQL Server 13.04001 - N
) 1 Databases
[ 17 System Databases
) 11 Database Snapshots
@ @ ApplicationModules

o o
5@l  NewDatabase..
@ Detach.
=N New Query
Script Databaseas b Take Offline
Pl e R Bring Online
@ :; Policies , el
0@ o Fecets Encrypt Column:
Start Powershell Data Discovery and Classification >
Azure Data Studio & Vulnerability Assessment »
Reports » Shrink 5
Rename Back Uj
Delete Restore N
Refresh Generate Scripts...
Properties Extract Data-tier Application...

Deploy Database to Microsoft Azure SQL Database...
Export Data-tier Applicatio

Upgrade Data-tier Application...

Import Flat File..

Import Data...
Export Data...

UM 3.56 nsdrseanifinisiiuiudin

% Microsoft SQL Setver Management Studio Quick Launch (Ctrl P - & x
File Edit View Tools Window Help 8 Back Up Data b =

-0 | 8- a- G BB Newauey  Begioamms T A o7 VA B W A S8 W

it v o
il | b Execute | & General ik
¥ Media Options [

Object Explorer - ax # Backup Options Source
Connect~ ¥ ¥ ¢ Database:

& 1B INS-PME\ION (SQL Server 13.0.4001 - N
=] Databases

&) 171 System Databases

(@ 1 Database Snapshots

@ @ ApplicationModules

@ @ ION_Data

@ @ ION_Network

@ @ ION_Systemlog
Security
Server Objects

@ ¥ Replication

@ i PolyBase

@ 1 Management

@ [& XEvent Profiler

®

Recovery model:
Backup type:

[ Copy-only backup
Backup component:

@© Database

Microsoft SQL Server Management Studio

6 The backup of database 'TON_Data' completed successful

4 Copy message
Connection

Server.
INS-PMEVION

Connection:
INS-PME\trip

¥ View connection propeties

Progress
®, Executing (100%)
]

Stop action now

JUN 3.57 nsdrsesdeyaadlilu Drive D
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SQLQuery1.sql - INS..INS-PME\triip (80)) + X
|f=****= script for SelectTopNRows command from SSMS *****=/ +
FISELECT TOP (1@@@) [ID] N
, [Name]
, [NamespaceID]
, [SourceTypeID]
,[TimeZoneID]
. [Description]
,[Signature]
, [DisplayName]
FROM [ION_Data].[dbo].[Source] v
100% ~
BB Resuts ¥ Messages
ID  Name NamespacelD  SourceTypelD TimeZonelD Description Signature  DisplayName A
1 LOGINSERTER.INS-PME 1 1 1 NULL n/a LOGINSERTER.INS-PME
2 2 QUERYSERVER.INS-PME 1 2 1 NULL n/a QUERYSERVER.INS-PME
3 3 VIP.PQADVISOR 1 3 1 NULL n/a VIP.PQADVISOR
4 4 VIP.DEFAULT 1 3 1 NULL n/a VIP.DEFAULT
5 5 VIP.DDD 1 3 1 NULL n/a VIP.DDD
6 6  PME-1.Q2abc)MAIN 1 5 1 NULL 1001001  PME-1.(2abc)MAIN
7 7 PME-1(3abc)AIRpanek 1 5 1 NULL 1001001  PME-1.(3abc)AIRpanek
8 8  PME-1(4ajightiightPATHWAY2nd 1 5 1 NULL 1001001  PME-1 (4ajnightlightPATHWAY2nd
9 9  PME-1(Saight2ndHALL 1 5 1 NULL 1001-001  PME-1.(Sajlight2ndHALL
10 10 PME-1.(6abc)AIRCOWORKING 1 5 1 NULL 1001-001  PME-1.(6abc)AIRCOWORKING
n 11 PME-1.(7abc)AIRCALLIBRATION 1 5 1 NULL 1001001  PME-1.(7abc)AIRCALLIBRATION
12 12 PME-1.(8a)PLUG2ndHALLWtCALLIBRATIONROOMALL 1 5 1 NULL 1001-001  PME-1.(8a)PLUG2ndHALLWtCALLIBRATIONROOMALL
13 13 PME-1(%a)TRUEWIFI 1 5 1 NULL 1001001  PME-1.(3a)TRUEWIFI
14 14 PME-1(10a)ight AJVITTAYAWtCOWORKING 1 5 1 NULL 1001-001  PME-1.(10a)ight AJVITTAYAWtCOWORKING
15 15 VIP.DDD-ART2Result1 1 4 1 NULL NULL VIP.DDD-ART2Result1
16 16 VIP.DDD-ART2Result2 1 4 1 NULL NULL VIP.DDD-ART2Result2
17 17 _VIP DDD-ART?Result3 1 4 1 NLUILE NULL VIP DDN-ART2Result3 v
@ Query executed successfully. INS-PME\ION (13.0 SP1) |'INS-PME\triip (80) ' ION_Data 00:00:00 =46 rows

5U# 3.58 1a% ID Yoenns1dwmesimasiudine

9N3UN 3.52 183 ID aggnldidu Sourceld lumsiiungAmsiwmasnfednis
auaARINteNgAINTTEWeslA AFRSENAANEY SourcelD Lyt

A A a

Wansu SourcelD Fadudangnisenldeunal vns@eulusunsuiiensivaau

Y

airilaitunisihnuludinvesnistuiinteya (Logging) Nldainmdmeamiiesiu dnsieu

Y oA % Y A U o= v = o Y a v X
LLa'JViﬁ@lel %QﬂqmﬂquUWﬂm@yjaﬁﬂUiaﬂLLa'J'VWiu’W]'NGUEN SourcelD 9gUuUIN PC-LOgl

SQLGuen2sa1- .. NPt 1) =< |
[f=**=** script for SelectTopNRows command from SSMs *=**=x/ +
EISELECT TOP (1000) [ID] -
‘ , [SourceID] 1
, [Name]
,[Label]
FROM [ION_Data].[dbo].[Recorder] v
100% ~
FH Resuts [ Messages
D SourcelD Name Label . -\ ~Nlp J 4 7 » 4 ~
BRI E 040100  System Log Ct 1
2 3 0100100 EventlogCti 1
3 4 0x100100  EventlogCt 1
4 5 0100100 EventLogCtl 1
5 12 0<AD00000  PC-Log 1
6 8 0<AD00000  PC-Log 1
7 6 0AD00000  PC-Log 1
8 9 0<ADD0000  PC-Log 1
9 14 0AD00000  PC-Log 1
10 10 (xAD00000  PC-Log 1
1 13 (0xA000000 PC-log 1
12 1 (0xA000000 PC-log 1
13137 0<AD00000  PC-Log 1
#1405 0400100 Data Rec 1
15 15 5 0:40010..  Data Rec 1(PM...
6 16 6 040010 Data Rec 1(PM...
17 17 5 0400200  Data Rec 2
18 18 15 0x40020..  Data Rec 2@V.
19 19 16 0x40020. Data Rec 2@V.
2 20 17 0x40020...  Data Rec 2@V.. v
(/] Query executed successfully. INS-PME\ION (13.0 SP1) | INS-PME\triip (81) | ION_Data = 00:00:00 = 58 rows

Ui 3.59 nsuansanuz PC-Log 1 984 Power Meter
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Tulusunsy Microsoft SQL Server Management Studio 18 mmmﬁmaﬁ%ﬁﬁu

Uudinleian ION_Data W1y Datalog2 table

SQLQuery3.sql - INS...INS-PME\triip (75))* + X
/****** Script for SelectTopNRows command from SSMS ******/
=ISELECT [[ID]
,[Vvalue]
, [SourceID]
, [QuantityID]
, [TimestampuTC]
FROM [ION_Data].[dbo].[Datalog2]
100% ~
B8 Resuts [ Messages
D Value SourcelD QuantitylD TimestampUTC
1 (22712 1 NULL 5 961 2021-05-19 02:00:00.0000000
2 227620 227627317799046 5 961 2021-05-19 02:15:00.0000000
3 227628 NULL 5 961 20210519 02:30:00.0000000
4 20763 NULL 5 961 2021-05-19 02:45:00.0000000
5 227644 NULL 5 961 2021-05-19 03:00:00.0000000
6 227605 8.89636836759746 5 10016 20210519 02:00:00.0000000
7 227613 8.80369804427028 5 10016 20210519 02:15:00.0000000
8 227621 NULL 5 10016 2021-05-19 02:30:00.0000000
9 227629 NULL 5 10016 2021-05-19 02:45:00.0000000
10 227637 NULL 5 10016 2021-05-19 03:00:00.0000000
11 227606 1940482209375 5 10017 2021-05-19 02:00:00.0000000
12 227614 1940482209375 5 10017 2021-05-19 02:15:00.0000000
13 227622 NULL 5 10017 20210519 02:30:00.0000000
‘ 14 227630 NULL 5 10017 2021-05-19 02:45:00.0000000
15 227638 NULL 5 10017 20210519 03:00:00.0000000
16 227607 -0.025752910719.. 5 10018 2021-05-19 02:00:00.0000000
17 227615 0.0175527854%9.. 5 10018 2021-05-19 02:15:00.0000000
[ 18 227623 NULL 5 10018 202105-19 02:30:00.0000000
19 227631 NULL 5 10018 2021-0519 02:45:00.0000000
@ Query executed successfully.

INS-PME\ION (13.0 SP1) ' INS-PME\triip (75) ' ION_Data | 00:00:03 | 242,015 rows

| » 4

v
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3.2.5 nsAuiansidnasulnihliegluguluedadlniiuszandou (Billing) s

TUsunsy Microsoft excel

Tunrsanunumstangsuluiimiuluswnsy Microsoft excel $a99inn1SLTBUHB

Microsoft Excel fiu SQL Server Database lngnse iitethdeyaunldlunisAuin lagldisns

\d0n Data > Get Data > From Other Sources > From Microsoft Query > New Data Source

wandendeuazlasnnesdmiugiuteyavesyadeya Fld%ei1 Power wagldlasvinesilu soL

Server

Databases | Queries | OLAP Cubes |

<New Data Source>

MS Access Database*

OK
Cancel
Browse...

Options...

[kl

2

V' Use the Query Wizard to create/edit queries

5UN 3.61 msasngudeyalv
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Create New Data Source X

What name do you want to give your data source?
1. [Povm

Select a driver for the type of database you want to access:

2
Click Connect and enter any information requested by the driver:

3 Connect... |

4 |
= [ . 4¢
) o ] “camce |

JUN 3.62 LGonveuayyiinvesguloyavasnvedaiifoinisieriiulusknsi Microsoft Excel

ntudgsuures SQL Server Fsdenduuazsianmulusuieaiuiunldly
TUsunsu Microsoft SQL Server Management Studio 18 LiVeldengiudeyanneinisaadeya

LALADNIUANITIILALADAUUVDINITWTNADINTLARIUY Microsoft Excel

Query Wizard - Choose Columns X
What columns of data do you want to include in your query?
Avaiable tables and columns: Columns in your query:
] -~ > I :/D ;I
alue
® Datalog2Duplicate | |Sowceld > |
# Datalogiudt QuantitylD
&) DataLogAudiEntry <« TimestampUTC
# DDD_Data
@ NAN Nehundee A
< >
Preview of data in selected column:

JU% 3.63 nsidendeyanidesnisasteyaunldanily Microsoft Excellunisly

Fanmaannuamdsulniiiedlustluasaalvihssdndounulusunsy
Microsoft excel Iaglaisn1sAulA Wi Usznnd 3.2 Aan1sauinnais ens1abudn TOU un

v [~4 a I dl' o I3 [y o a o
asnaduaunisneafinansiiatn lulunanlunisaulaeausensy neinssulun1svinay
229 UsLNTUAIL
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AeAtayanasulnih

310 SQL N 9 15 Wi

\4

Ynaiiléuan 7 wiewaswdulndlou GMT+7.00 Bangkok

waNTuUN LHau Tukazal eanlust1iazAaduY

.

WA g Uiy On Peak %S Off Peak

A4

14 Power Query lun1suenndaya

A4

PANRAYAIANUADINITNAINULAAT (KW) ANUADINITNAS

InASwandn (kVar) waznasnauadaImaaaulnia (kwh)

o 11 A Yo yaa v v ! 1%
u’]ﬂqaq?ﬁﬂml@Lﬂ'U‘l'JCVIGUVIﬂuqLLaﬂQ%@ﬂﬂaﬂqwaﬂﬂqu

A 4

Aadayaunwaluasaaliihussdnfeunnuaunis

WIOULARINANITAIUIN

U

JUN 3.64 nszurunsnsannansidndsnuliihliegluguiluadaanlnissdsou

N1ulUsHATY Microsoft excel
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daudl 1 Aligiu
1.1 AANABINTITWAILNTAN
= AIAUABINTINHNGIS On Peak x dnsiAwalWi1E29 Peak
1.2 Awasaulni
= (@ununihglnilugig On Peak x dns1AlW#1129 On Peak ) + (§1uau
wihglwilugng Off Peak x dnsianlniinlutas Off Peak)
1.3 AnwaoshnAwmes
ANNIDIUINALADS A §1uU Kvar Miundndesas 61.97 va9 KW
Y = (kVar - (kW x 0.6197)) x 56.07
fAAURBININA U S U nTinmumTadeusernliiusesas 61.97
sumﬂ'ﬂmméfaqmawé’ﬂﬂﬂwh"LWTuéawfwgﬂﬁm Jugudum
1.4 A1USNNg
= 31224 v/ifoU
sauA gy
= Anstgliihgegn + Andenulni + FSunsaliidnmiesunamnes
LAUAIRUA+AIUTNTT
doufi 2 enlwifuuds (Ft)
Al duLUs (Ft) = widenislalni x fn Ft
d9ufl 3 Service Charge 5%
= (saualiihgiu + Alwiiduwds (FY) x 0.05
dauil 4 FranSyanin 7%
= (sauebnifigiu + erlniduuwds (Ft) + 1 Service Charge 5%) x 7/100
suuA WA
= vaelihgin + Arlihduuds (F) + A1 Service Charge 5% +

AMByaALNY 7%
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AutoSave Project Data + £ Search Natthinan Wanloet 3 O = O X
File Home Insert Page Layout Formulas Data Review View Kutools ™ Kutools Plus Help Team & Share 7 Comments
[Bh e fo & Z=E e v oo | E OBy EEE| O
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Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast Kutools ~
P2 - Fe || =INDEX(Main_kW_On[#All],ROWS(Main_kW_On[Month]}+1,8) ~
» N | 0 3 -
‘ [
==: £7 3.947226003 6 10003 8/3/64 8/3/64 On Peak Main electrical
= 3.86468877 [3 10003 | 8/3/2021 2:15 8/3/68 | 8/3/64 :00 | On Peak  Main electrical
= | 7 3885819018 6 10003 8/3/20212:30  _ 8/3/64 . 8/3/64 30:00  OnPeak Main electrical
ol 4.035440312 [3 10003 8/3/2021 2:65_ 8/3/66 | 8/3/64 0| On Peak| Main electrical
5|° 4087200659 .6 .. 10003 8/3/20213:00 . 8/3/64. | 8/3/64 OnPeak Main electrical
7] 406212933 | 6 10003 8/3/2021 315 8/3/64 | 8/3/64 On Peak Main electrical
| |5 4122149644 6 10003 8/3/2021 3:30 8/3/68 8/3/64 On Peak_Main electrical
“ & 4112232817 6 10003 8/3/2021 3:45 8/3/64 | 8/3/64 10:45:00 | On Peak Main electrical
£ 4157750974 6 10003 8/3/2021 4:00 8/3/66 8/3/64 11:00:00 ___11:00:00 On Peak Main electrical
28 4.139444848 6 10003 8/3/20216:15 | 8/3/66 8/3/64 11:15:00 11:15:00
&2 4067322312 6 10003 8/3/664 8/3/64 11:30:00 11:30:00
= 4.044266457 [3 10003 8/3/2021 4:45 8/3/64
14
4.059369896 6 10003 8/3/2021 5:00 8/3/66 . .
u 4206457394 [3 10003 | 8/3/2021 5:15 8/3/64 :INDEX(Mam kw On[#ALl],ROWS(Mam kw On[Month])+1,8)
1] 7 4163052547 6 10003 8/3/2021 5:30 8/3/64 7 = -
171 [ a.039588043 [3 10003 | 8/3/20215:45 | 8/3/64 =—r———sy3roer PrPE e
8] 7 2080301596 6 10003 €/3/20216:00 | 8/3/66 8/3/64 On Peak Main electrical
I 4219844089 6 10003 8/3/20216:15 | 8/3/64 | _ 8/3/64 On Peak| Main electrical
= 442148196 6 10003 8/3/2021 6:30 8/3/66 8/3/64. OnPeak Main electrical
“I] 14382837851 [ 10003 | 8/3/2021 6:45 8/3/64 | 8/3/64 On Peak Main electrical
] 4.236451443 6 10003 8/3/2021 7:00 8/3/64 8/3/64 On Peak Main electrical |
& Z | 4.158387685 6 10003 | 8/3/2021 7:15 8/3/66 | 8/3/64 ' |On Peak Main electrical
i 421925338 | 6 . | 10003 _ _ 8/3/20217:30 . 8/3/64 | 8/3/68 | 3 _ uni ' OnPeak Main electrical =
a' > Main kW On | Main kW_Offi | Main kW Off2 | Mainkwh | MainkwhoOn | Mainkwh Off ... @ =1 &4 W W >
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P2 e fe || =EOMONTH(INDEX(Lab_kWh([#All],ROWS(Lab_kWh[Date])+1,7),-1)+1 2
. Formula Bar o o ® - .
1 CATIO! - n
2 3 Monday Off Peak _Electrical Measurement Laboratory [ Fuwsnwewdou
3 | 157 14 10004 | 8/3/20210:15 _8/3/2021 _ 3 Monday | 7:15:00 __ | Off Peak| Electrical Measurement Laboratory | Tunonvason/ |
£ | 4| 157157434 14 10004 8/3/2021 0:30 8/3/2021 | (&/3/2021 © |3 . Monday _ T:30:00 Off Peak _Electrical Measurement Laboratory | wase £ | 4184229 |
5| 15721181 14 10000 | 8/3/20210:45 [_&32021 | 3 | Monday | 7:4500 Off Peak| Electrical Measurement Laboratory
6 | 157266186 1a 10004 /32021 3 | Monday 00:00 [ Measurement Laboratory
5 | 7| 1513202 1a 10004 8/3/2021 3 Monday | 815:00 feasurement Laboratory
8 | 157374938 1a 10004 832021130 8/3/2021 8/3/2021 3 Monday Gff Peak _Electrical Measurement Laboratory
B | 9| 15729314 1a 10004 8/3/2021 1:45 8/3/2021 8/3/2021 3 Monday OFf Peak| Electrical Measurement Laboratory
10 15748369 1 10000 8/3/2021 200 8/3/2021 8/3/2021 3 Monday On Peak _Electrical Measurement Laboratory
@ | 11] 1575.38066 1 10001 8/3/2021 215 8/3/2021 8/3/2021 3 tonday On Peak | Electrical Measurement Laboratory
12| 157592002 1a 10004 8/3/2021 230 8/3/2021 8/3/2021 3 Monday On Peak _Electrical Measurement Laboratory
13| 1576.06818 1 10004 8/3/2021 2:45 8/3/2021 8/3/2021 3 Monday On Peak | Electrical Measurement Laboratory
14| 157679352 1a 10004 8/3/2021 300 832021 832021 3 Londa On Pegk_Floctrical
15| 1577.11886 1a 10004 8/3/2021 315
16| 1577.0442 1a 10004 8/3/2021 330
17| 1577.76950 1a 10004 8/3/2021 345
18| 15780588 1a 10004 8/3/2021 4:00
19| 157842022 1a 10004 8/3/2021 4:15 3
20 157874556 1a 10000 8/3/2021 4:30 T nday 5 5 =
21| 1579.0709 1a 10004 8/3/2021 4:45 8/3/2021 8/3/2021 3 Monday | 11:45:00 | 11:4500 | On Peak| Electrical Measurement Laboratory
22| 157939621 1 10004 8/3/2021 5:00 8/3/2021 8/3/2021 3 Monday 120000  1200:00 On Peak Electrical Measurement Laboratory
3| 1579.72158 14 10004 8/3/2021 5:15 8/3/2021 8/3/2021 3 Monday | 12:15:00 121500 | On Peak | Electrical Measurement Laboratory
24 158004692 1a 10004 8/3/2021 5:30 8/3/2021 8/3/2021 3 Monday 123000 12:30:00 _ On Peak _Electrical Measurement Laboratory
25| 158037226 14 10001 8/3/2021 5:45 8/3/2021 8/3/2021 3 Monday | 124500 | 124500 | On Peak Electrical Measurement Laboratory
1 | 26 1580.6576 1a 10004 8/3/2021 600 8/3/2021 8/3/2021 3 Monday 130000  1300:00  On Peak _Electrical Measurement Laboratory
[0 |27] 1ss1ss3906 | 14 10004 8/3/2021 6:15 8/3/2021 8/3/2021 3 Monday | 131500 | 131500 |On Peak  Electrical Measurement Laboratory
28 1882 21002 10 1pona ”r3z2021 R/A/021 RA/021 a Mond 133000 133000 On beak Flactical Labarat (~]
£ .| sbkwofi2 | LabkWh | Labkwhon | Labkwhoffi | Labkwhoff2 | tabkvaron | L.. @ i [«
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1 LOCATION .
2 3039170209 1 Main electrical
3 246710162 | —Off Peak Main electrical
=4 200629085 ¢ Off Peak Wain electrical
b 5 2.269452765_| | Off Peak Main electrical
6 T Off Peak Wain electrical
5|7 Off Peak | _ Vain electrical
8 Off Peal Wain electrical
| o Off Peak | Main electrical
10 On Peal in electrical
8 (1 On peal Main electrical
1 On Peal fain electrical
1 On Peal fain clectrical
1 On Peal Aain electrical
1 On Pea in electrica
1 On Peal fain electrical
1 112232817 On Peal fain electrical
1 157750974 On Peal fain electrical
1 139444848 On Peal in electrical
2 067322312 On Pea tin electrica
2 044266457 On Peal in electrical
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25 588 10 n Peak fal W
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o [z [ c D F G 3 L M | M=
1 Value B Sourcellfd QuantityDEd e month & }—
2 3.039170249 3 10003 2021.03.08 00:00:00.0000000  8/3/2021 _ 8/3/68 _ 3 _ X Off Peak Main electrical
3 246710162 6 10003 202103 08 00:15:00.0000000 | &3/2021 | &3/64 | 3 Off Peak Main electrical
= 4 2.200629485 6 10003 L &/32021 | gy =) Off Peak Main electrical
: 5 2.269452765 6 10003 8/3/2021 8/3/64 3 Off Peak Main electrical
6 2629123392 6 10003 8/3/2021 8/3/¢ B Off Peak Main electrical
5 7| 3.000623425 6 10003 8/3/2021 8/3/¢ 3 Off Peak Main electrical
8 4.357791402 6 10003 8/3/2021 8/3/¢€ Off Peak Main electrical
o] 4.117541535 3 10003 8/3/2021 /3/ Off Peak Main electrical
10 3.947226003 10003 8/3/2021 8/3/64 y4 On Peal fain electrical
& (1 3,86468877 10003 8/3/2021 On Peal Vain electrical
1 3.885819018 10003 On Peal fain electrical
1 4.035040312 10003 On pea /ain clectrical
1 4.087200659 10003 )00 On Peal fain electrical
1 4.06212933 10003 E——T On Peal Vain electrical
1 122149604 10003 X 30 Gn Peal lectrica
1 112232817 10003 " " On e lectrical
1 157750974 10003 ], dddd ) X 004 Gn Peal lectrica
1 139444848 10003 On Peal lectrical
2 067322312 10003 On Peal lectrical
2 044266457 10003 w0 On Peal lectrical
2 059369896 10003 un On Peal lectrical
2 206457394 10003 w0 On Peal lectrical
2 163052547 10003 un On Peal fain electrical
25 039588043 10003 8/3/2021 /¢ s On Peal Main electrical
2 26| 080301596 10003 :00:00.0000000 8/3/2021 3 :00:¢ :00:¢ On Peal fain electrical
D 2 4.219844089 6 10003 2021 03 08 06:15:00.0000000 8/3/2021 8/3/64 3 i 13:15:00 13:15:00 On Peak Main electrical
3 dao1819%. 2001 RialEa a S 123000 123000 O Beak Mainslectrcal (]
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G2 ~ I fe || =INT({@[DATE+7]]) ~
» | 4 A B E H K L M
1 TimestampUTC DATE+7Ed  Date K1 B tme B W29 LOCATION [~]
= 2] 3039170249 6 10003 202103 08 00:00:00.0000000 __ 8/3/2021 3 7:00:00 Off Peak Main electrical
3| 206710162 6 : E/3/ 7:15:00 Off Peak Main electrical
= | 4 200629485 304 Off Peal electrica
5 269452765 Off Peal Main electrical
6 629123392 .0000000 2021 Off Peal fain electrical
5 7 000623425 0000000 3/2021 /¢ O eal in electrical
8 357791402 ).0000000 /3 1 Off Peal fain electrical
9 117541535 0000000 8/3/2021 C 3l Main electrical
10 3947226003 :00:00.0000000 | 8/3/2021 On Peal fain electrica
& |1 3.86468877 02:15:00.0000000 -1 On Peal Main electrical
1. 3.885819018 02: 0000000 :30: On Peal fain electrical
1. 4.035040312 02:45:00.0000000 % On Peal Aain electrical
1 4.087200659 03:00:00.0000000 On Peal fain electrical
1. 4.06212933 03:15:00.0000000 /3 On Peal Main electrical
16| 1122149640 03:30:00.0000000 ¢ On Peak fain electrica
17 2112232817 6 03:05:00.0000000 | & Onpesk | Main electrical
1 157750574 0000000 &/3 On Peal fain electrica
1 139444848 0000000 B/3 On Peal fain electrical
2 11067322312 ).0000000 gaxas On Peal fain electrical
2: 044266457 0000000 3/2021 % On Peal in electrical
2 059369896 0000000 8/3/2021 On Peal fain_electrica
23 206457394 0000000 /2021 On Peal in electrica
24 163052547 10000000 X Feal fain electrical
25 039588043 S 05:05:00.0000000 /2021 12:05:0C On Peal Vain clectrica
2 26 080301596 0000000 B/3/2021 On Peal fain electrical
I—_J 7 219844089 .0000000 B/3/2021 On Peal Main electrical
22 102108106 34300 0000000 R/AL051 =
[ o N | Labkvarofiz | Data TOU 32 o1 | TOU idaudhn | — l
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H2 " £ | =MONTH([@[DATE+7]]) -
» | 4 M
1 LOCATION [ -] r:
2 3039170209 - B k=~ . Main electrical
3 6710162 | 6 | 10003 Off Peak | WMain electrical
= | 4 200629485 10003 G Peal fain electrica
5 269052765 10003 Off Peal Main electrica
6 629123392 10003 OFf Peal fain electrica
=] 7 000623425 10003 Off Peal Main electrical
8 357791402 10003 Gff Peal fain electrica
9 117541535 10003 Off Peal Main electrical
10 547226003 10003 On Peal fain electrica
& |11] 86068877 . T 10003 2 T On Peal Main electrica
1 3885819018 10003 n Peal fain electrica
1. 4.035040312 10003 On Peal Main electrical
1 4.087200659 10003 On Peal fain electrical
1. 4.06212933 10003 On Peal Main electrical
16| 4122149644 10003 On Peal fain electrica
1 4112232817 6 10003 = On Peak WMain electrical
18 157750974 10003 MONTH([@[DATE+7]]) On Peal fain electrica
1 139444848 10003 On Peal Main electrical
2 067322312 10003 2021 8/3/2021 8/3/64 On Peal fain electrical
2 044266457 10003 2021 8/3/2021 /¢ On Peal Main electrical
2 059369896 10003 2021 8/3/2021 On Peal fain electrical
23 206457394 10003 2021 8/3/2021 On Peal Main electrical
24 16305257 10003 2021 : 8/3/2021 On Peal fain electrica
25| 039588013 10003 2021 - 8/3/2021 On Feal Vain clectrica
- |26 4.080301596 6 10003 2021 03 08 06:00:00.0000000 __8/3/2021 8/3/60 3 13:00:00 n Peak Main electrical
I—_J 27 4.219844089 6 10003 2021 03 08 06:15:00.0000000 8/3/2021 8/3/64 3 13:15:00 On Peak Main electrical
2= 0210810 3 & 043,00 0000000 R/A/2001 a/azea = 133600 On peak Mol slactical (]
Q “« w | Labkvaroff2 | Data | TOUv32 | TOU | TOUv32diauiia | TOU dauin | [©) | ol
% Accessibility: Investigate ] M -+ 80%
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Get Refresh Stocks (En... Currendies... [5| | Z| Sort Filter Textto - What-If Forecast | Outline | Combine Split
Data~ B A~ [B Edit Links &3 SEAdvanced | Columns &6 * [ | Analysis~  Sheet ~ Data
Get & Transform Data Queries & Connections Data Types | Sort & Filter | Data Tools Forecast Kutools ~
o010 - fe | =OFFSET($B$946,(ROW(B3)*53-1),0)-OFFSET($B$893,ROW(B3)*53,0) ~
» B C D E G H ] K L N (o] P | [~
1 ue DATE+7 ate 2] m
my | 2] 15748369 14 8/3/2021 2:00 8/3/2021 8/3/2021 3 x 9:00:00  On Peak Electrical Measurement Laboratory
3 | 1575.38066 14 48 10004 8/3/20212:15 | 8/3/2021 8/3/2021 3 _ 91500 | 91500 _ On Peak| Electrical Measurement Laboratory | Susnaavaadiau | 8/4/2021
g | 4| 15702002 3aTT  Hooon 8/3/2021 230 8320217 832021 | 3 7 93000~ 93000 On Peak_Electrical Measurement Laboratory. 7 41,3024
5 | 157646818 | 14 | 10004 8/3/2021 2:45 8/3/2021 8/3/2021 _ 34 | _9:05:00 | 90500  On Peak, Electrical Measurement Laboratory.
6 | 157679352 1 10004 8/3/2021 300 8/3/2021 8/3/2021 3 10:00:00 10:00:00 _ On Peak_Electrical Measurement Laboratory |
5 7 | 1577.11886 | 14 10004 | 8/3/2021 3:15 8/3/2021 _8/3/2021 b5\ 3 10:15:00 | 10:15:00 | On Peak| Electrical Measurement Laboratory [OnheiBhuwseein | 5w |
8 | 1577.4442 14 10004 8/3/2021 3:30 8/3/2021 _ 832021 3 > 10:30:00  On Peak Electrical Measurement Laboratory |
|9 P 1000 8/3/2021 3:45 _8/3/2021 3 0 [On Peak| Electrical Measurement Laboratory.
10 10004 8/3/2021 4:00 % 8/3/2021 3 :0000  On Peak_Electrical Measurement Laborator
& |11 157842022 1 10004 8/3/20214:15 | _ 8/3/2021 | 8/3/2021 3 11:15:00 | On Peak| Electrical Measurement Laboratory 3976318359
12| 157874556 14 10004 _8/3/2021 4:30 _8/3/2021 _ 8/3/2021 3 Yy 11:30:00  On Peak Measurement Laboratory
13] 15790709 1 10004 | 8/3/2021 445 832021 | /32021 3 . 11:45:00  On Peak| Electrical Measurement Laboratory, 0.066308590
14 1579.3%24 1 10004 8/3/2021 5:00 8/3/2021 8/3/2021 3 120000 On Peak
15 1579.72158 14 10000 | 8/3/2021515 | _ 8/3/2021 832021 | 3 1215:00 _|On Peak,
16 | 1580.04652 1 10004 &/3/2021530 | &/32021 &/32021 | 3 123000 _ 1230:00  On Peak
17 1580.37226 1 8/3/2021 5:45 8/3/2021 832021 | 3 12:05:00 125:00  On Peak,
18] 15806976 1 8/3/2021 6:00 8/3/2021 8/3/2021 3 13:00:00 130000 On Peak
19 1581553906 1 B 8/3/2021 6:15 8/3/2021_ 8/3/2021_ 3 131500 | 131500 |On Peak
20| 1582.410252 T3] 832021630 8/3/2021 8/3/2021 3 133000 On Peak
21 | 1563.266638 1 8/3/2021 6:45
22| 1584.122980 1 8/3/2021 T:00 % b
Bl seomn | svenrs | =OFFSET($B$946,(ROW(B3)*53-1),0)-OFFSET($B$893,ROW(B3)*53,0)
25| 1586.692022 14 8/3/20217:05 |
) | 26] 1587.508368 1 8/3/2021 8:00 Srrzoer T20T T T o o e 2 e e = icio
[ 270 1sesa0mmia | 14| 1001 | sa/2021815 | &a2021 | 832021 |3 Monday | _15:15:00 _
281 1580 22108 T 10600 R/ RN = B/A1 EY sion 1530 1530.00" On besk Elactical Labacat: -
£ 0 L] Ghmwon | tebkWh | LabkWhOn | LabkWhOffi | LabkWhof2 | Labkvaron | L. @ : [ [ — S b 3
&% Accessibility: Investigate H El_sa—Ha—a+ 80%
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9) eidu MATCH Aig nisAun I unsvestayannssiutayaeneds lnenaansn

[y LY
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AutoSave (
File  Home  Insert  Pagelayout  Formulas  Data  Review View  Kutools™  KutoolsPlus  Help  Team 15 Share  §= Comments
fﬁ (YK r [ Queres & Comnections | EFR A4 ‘ _E M B =23 &g &8 ﬁ g2
| =] m @ ¢ S o | BP \ 5
B M [E] Propertie: N2 Reapply.. “{ =] =
Get Refresh Stocks (En..,  Currencies... [2] {#Z | St | Fiter Tetto ) What-lf Forecast | Outline | Combine Split |
Data~ B All~  [3) Edit Links ) Ay SEAdvanced | Columns £ ~ [ Analysisv Sheet | ‘ Data |
Get & Transform Datal Queries & Connections Data Types ! Sort & Filter ! Data Tools Forecast Kutools ~
23 - fc || =INDEX(Lab_kWh_On[#All],ROWS(Lab_kWh_On[Value])+1,2)-INDEX(Lab_kWh_On[Value],MATCH(P2,Lab_kWh_On[Date],0), &
» H N o ] B
1 ont LOCATION '
2 | 1574.8369 - Ei | 00 9:00:00  On Peak Electrical Measurement Laboratory’ [ aEnmessen | 1/4/2021 |
3 | 1575.38066 14 10004 __8/3/2021 8/3/2021 o | 9:15:00 | On Peak  Electrical Measurement Laboratory
= 4 | 1575.92002 14 10004 8/3/2021 8/3/2021 3 9:30:00 9:30:00  On Peak _Electrical Measurement Laboratory [ wamn |
5 | 1576.06818 1 10004 8/3/2021 8/3/2021 3 9:5:00 9:45:00  On Peak| Electrical Measurement Laboratory
6 | 157679352 1 10004 8/3/2021 &y2021 3 Monday  10:00:00 10:00:00 On Peak _Electrical Measurement Laboratory
& | 7| 1577.11886 14 10004 8/3/2021 315 8/3/2021 ___ 8/3/2021 3 Monday 10:15:00 10:15:00  On Peak| Electrical Measurement Laboratory plaunasy | 5 |
8 | 1577.4002 14 10004 8/3/2021 3:30 8/3/2021 8/3/2021 3 Monday 10:30:00 10:30:00  On Peak _Electrical Measurement Laboratory
M | o | 1577.76950 14 10004 8/3/2021 3:45 8/3/2021 8/3/2021 3 Monday | 10:45:00 10:45:00 | On Peak| Electrical Measurement Laboratory
10| 1578.09488 14 10004 8/3/2021 4:00 8/3/2021 8/3/2021 3 Monday 11:00:00 11:00:00  On Peak
& | 11 1578.42022 14 10004 8/3/2021 4:15 8/3/2021 8/3/2021 3 Monday 11:15:00 11:15:00  On Peak.
12| 1578.74556 14 10004 8/3/2021 4:30 8/3/2021 8/3/2021 3 Monday 11:30:00 11:30:00  On Peak
13| 1579.0709 14 10004 8/3/2021 4:45 8/3/2021 8/3/2021 3 Monday 11:45:00 11:45:00  On Peak
14| 1579.39620 1 10004 8/3/2021 5:00 8/3/2021 8/3/2021 3 Monday 120000 120000 On Peak
15| 1579.72158 1 10004 8/3/2021 5:15 8/3/2021 8/3/2021 3 Monday | 1215:00 12:15:00
16| 1580.00692 1 10004 8/3/2021 5:30 8/3/2021 8/3/2021 3 Monday  12:30:00 123000 On
17 1580.37226 1 1000 8/3/2021 5:45 8/3/2021 8/3/2021 3 Monday | 124500 12:5:00 Electrical Measurement Laboratory
18] 15606976 1 10004 8/3/2021 6:00 8/3/2021 8/3/2021 3 Monday 130000 13:00,00 Electrical Measurement Laboratory
19 1581553946 1 1 832021 6.1 832021 2021 F) Vonda 131500 On Pegk Flectiical Labortory
20 1582.410252 1 bl
21 1583.266638 1 fl
Do =INDEX(Lab_kWh_On[#All,ROWS(Lab_kWh_On[Valuel)+1,2)-
24| 1585835676 14 1
25| 1586.692022 1 fl
) | 26] 1s87.508368  1a gl INDEX(Lab kWh On[\/alue],MATCH(PZ,Lab kwWh On[Date],O),l)
@ |27 1sss0a71 1 1 - - - -
281 1589 26106 T A
o NI LabkW_Off2 | LabkWh | LabkWhOn | LabkWhOffl | LabkWhoff2 | LabkvarOn | L.. @ : [« v
O Accessibility: Investigate i) 1 = L B + 80%
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AutoSave Project Data ~ £ search Natthinan Wanloet -

File Home Insert Pagelayout  Formulas  Data  Review  View  Kutools™ Kutools Plus ~ Help  Team  Table Design 1% Share 3 Comments
Q & Connecti N% =g & &= 3 =)
E% [[:E % DJ E ueries & Connections & @ ot YL : IS g - B B = :g 515
Get Refresh Stocks (En... Curencies.. (3| | 2| Sort | Filter E Tetto ", ° | Whatlf Forecast | Outline | Combine Split
Data~ B Allv [ Edit Links Z§ S@Advanced | Columns E5 ~ [ | Analysis~  Sheet < Data
Get & Transform Data Queries & Connections Data Types | Sort & Filter 1 Data Tools Forecast Kutools ~
M2 & fe =IF([@SourcelD]=6,"Main electrical",IF([@SourcelD]=7,"Air Network room",IF([@S 1D]=8,"2nd i ight)",IF([@SourcelD]=9,"2nd Hall",IF([@SourcelD]=10,"Air ~ *
Co-Woriking space", IF([@SourcelD]=11,"Air Calibration room",IF([@SourcelD]=12,"2nd Hall(plug)+Calibration room",IF({@SourcelD]=13,"True WIFI","Electrical Measurement
Laboratory"))))))))
» A B [ D E al F G H 1 ] K L M Ma
= 2 3.039170249 6 10003 20210308 00:00:00.0000000 8/3/2021 3064 3 uns 7:00:00 Main electrical
3 246710162 6 10003 2021 03 08 00:15:00.0000000 8/3/2021 /3/64 3 s 7:15:00 Main electrical
= |4 2200629485 6 10003 | 8/3/2021 | [ 8/3/64 3 s Main electrical
5 2269452765 | 6 10003 8/3/2021 | 8/3/60_ 3 Main electrical
6 | 2629123392 3 10003 B/3/60 3 Main electrical
5 7 3.000623425 6 10003 8/3/ Main electrical
8 4.357791402 6 10003 8/3/¢ Main electrical
B [0 T aimsaisss 3 10003 3/ Main electrical
10| 3947226003 6 10003 B/3/¢ _ Main electrical
& |11 | 386068877 6 10003 3.0 . ___Main electrical
12[ 7 7 73885819018 3 1 10003 1,03 08 02:30:00.0000000 & L 8/3/60- " Main electrical
13 4.035440312 6 10003 2021 08 02:45:00.0000000 8/3/2021 8/3/64 Main electrical
5 L8012 08 s omeen _Saen)
L
18] =IF([@SourcelD]=6,"Main electrical",|IF([@SourcelD]=7,"Air Network room",|IF([@SourcelD]=8,"2nd
18]
19 . . . o
20 Pathway(nightlight)",IF([@SourcelD]=9,"2nd Hall",|F([@SourcelD]=10,"Air Co-Woriking
21
22 S e . o .
z space",IF([@SourcelD]=11,"Air Calibration room"IF({@SourcelD]=12,"2nd Hall(plug)+Calibration
25
@ (2 room" IF([@SourcelD]=13,"True WIFI""Electrical Measurement Laboratory"))))))))
zl =
a “ » ab_kVar | TOU v.3. ’ TOU ‘ TOU v.3.2 i@auiuy | TOU wawin : il =l s a ) »
% Accessibility: Investigate H Bl S+ 8%

3U# 3.75 shegrenslilendu IF

11) fafdu TIME Aa fadunfuAtavgInduresienal lneddalusuniuasiund

= )

Farhunldlunsdeunandulndlew GMT+7.00 Banckok

Natthinan Wanlos

File Home Insert Page Layout Formulas Data Review  View Kutools ™ Kutools Plus Help Team Table Design & Share 3 Comments
ﬁ (gt |r\> [T Queries & Connections o v % = & &= R E@ & @ g2 [
ERE | S E ot m g g ey, | O g /ot | B2 ‘ 5
Get Refresh — Stocks (En.. . Currencies.s. 2] f IO e = What-If Forecast | Outline | Combine Split |
Data~ B3 A~ [3 Edit Links L & Advanced | Columns 58 + [ Analysis~  Sheet | ‘ Data
Get & Transform DEIA‘ Queries & Connections Data Types ‘ Sort & Filter ‘ Data Tools Forecast Kutools ~
F2 M fe | =[@TimestampUTC]+TIME(7,0,0) ~
A J L e
» 1 TIME+7 Rd
2 3.039170249 20210308
3 246710162 6 2021 03 08 8/3/64 s Off Peak Main electrical
= | 200629485 6 202103 08 00: 0000000 8/3/: N Even s X Off Peak Main electrical
5 2269052765 3 10003 2021 03 08 00:45:0 8/3/2021 | W60 s 7:45:00 Off Peak Main electrical
6 2629123392 6 10003 2021 03 08 0 2021 & LuE 8:00:00 Off Peak Main electrical
5|7 3000623125 10003 2021 /61 SN T Off pea Vain electrica
8 4.357791402 10003 2021 ) \ NS Off Peal ain electrical
|9 4117541535 10003 2021 00 N A Off peal Main electrical
10 3.947226003 10003 2021 N A3 On Peal fain electrical
& (1 3.86068877 10003 2021 /4 \m On Peal Main electrical
12 3.885819018 6 10003 2021 03 08 02:30:00.0000000 8/3/2021 8/3/64 3 ; 9:30:00 9:30:00 On Peak Main electrical
13 4.035440312 10003 2021 0000 8/3/2021 3/¢ 7% 9:45:00 4! On Peal Main electrical
14 4.087200659 10003 2021 2 0000000 8/3/2021 s \ 10:00:00 On Peal fain electrical
15 406212933 10003 2021 000000000 | _&/3/2021 X s 0:15:00 : On Peal Main electrica
16 4122149644 10003 2021 03 08 03:30:00.0000000 8/3/2021 s 00 30 ©On Peal fain electrical
17| 4.112232817 10003 2021 0000000 /2021 3/ »\m'; A On Peal Main electrical |
18] 4.157750974 6 10003 2021 03 08 04:00:00.0000000 8/3/2021 electrical
19 139444848 10003 2021 0000000 8/3/2021 3/¢ in electrical ‘
20 067322312 10003 2021 : .0000000 2021 . in electrical
o outzearsT ooy — |01 o000 | 8y 2071 7 =[@TimestampUTC]+TIME(7,0,0) i cecticn |
22 059369896 10003 2021 A 0000000 8/3/2021 in electrical
23 206457394 10003 2021 0000000 /2021 electrical J
24| 4.163052547 6 10003 2021 03 08 05:30:00.0000000 8/3/2021 8/3/64 3 s 12:30:00 12:30:00 On Peak Main electrical
25 4.039588043 6 10003 2021 03 08 05:45:00.0000000 8/3/2021 8/3/64 3 12:45:00 12:45:00 On Peak Main electrical ‘
A 26 4.080301596 6 10003 2021 03 08 06:00:00.0000000 8/3/2021 8/3/64 3 s 13:00:00 13:00:00 On Peak Main electrical
@ |z 4.219844089 6 10003 2021 03 08 06:15:00.0000000 8/3/2021 8/3/64 3 Fums 13:15:00 13:15:00 On Peak Main electrical | -
o8 daoiaaies 8 0630000000000 R/A/2021 RialEa oo 123000 123000 o Poak Main slectical -]
‘m “« w. | Labkvaroff2 | Data | TOUv32 | TOU | TOUv32uauin | Touwauwin | @ < 0]
O Accessibility: Investigate [iii mo- L B + 8%
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AutoSave (@ of) 9~ = Project Data ~ yel Natthinan Wanloet ‘:; e - o X
File  Home  Insert  Pagelayout  Formulas  Data  Review View  Kutools™  KutoolsPlus  Help  Team 1% Share 3 Comments
BB |rh [T Queries & Connections . 51 B3 ? 2 —g 4 8 BB ED | [= :g BiE!
BB | C@ m g 2 CH g og =2 =
Get Refresh Stocks (En... Currendies.. [| | Z| ot | Fiter Textto _, | WhatIf Forecast Outline | Combine Split
Data~ B All~ [ Edit Links A S@Advanced | Columns £ ~ [ | Analysis~  Sheet S Data
Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast Kutools ~
P2 M fe || =EOMONTH(INDEX(Lab_kWh_Off1[#All],ROWS(Lab_kWh_Offi[Date])+1,7),-1)+1 ~
» 8 E 3 G H =
1 - tampUTES 3
2 | 1570.08682 8/3/2021 0:00 8/3/2021 8/3/2021 3 /8/20;
3 | 15 58 8/3/2021 0:15 8/3/2021 8/3/2021 3 | Sumangsedtiu [ 5/0/2021
g | 4| 157157030 8/3/2021 0:30 8/3/2021 8/3/2021 3 [—wamn | 373125 |
5| 15721181 8/3/2021 0:45 8/3/2021 8/3/2021 3
6 | 157266186 8/3/20211:00 8/3/2021 8/3/2021 3
5 7 0 8/3/2021 1:15 8/3/2021 8/3/2021 3
8 8/3/2021130 8/3/2021 8/3/2021 3
i} 9 574.29314 D00 8/3/2021 1:45 8/3/2021 8/3/2021 3
10 | 1606.780898 14 10001 8/3/2021 15:15 8/3/2021 8/3/2021 3
&8 | 11] 160 57 14 10004 8/3/2021 15:30 8/3/2021 8/3/2021 3 Ao
12 | 1608.350216 14 10004 8/3/2021 8/3/2021 E M
13 1875 14 10001 8/3/2021 8/3/2021 3 M =700:00
14| 14 10004 8/3/2021 8/3/2021 3 1 23:15:00
15) 14 10004 8/3/2021 16:30 8/3/2021 8/3/2021 Monday 23:30:00 3:30: ff Pe ic: ent Laboratory
16 | 1611.488851 14 10004 8/3/2021 16:45 8/3/2021 8/3/20; 3 Monday 23:45:00 23:45:00 Off Peak _Electrical Measurement Laboratory
17]
18]
19
20 =EOMONTH(INDEX(Lab _kWh Off1[#AUW],ROWS(Lab kWh Off1[Date])+1,7),-1)+1
| L B ’ ol _ A
21
2|
23 | 1617.850484 14 10004 8/3/2021 18:30 9/3/2021 9/3/2021 3 Tuesday 1:30:00 1:30:00 Off Peak  Electrical Measurement Laboratory
24;' 1618.808947 14 10004 8/3/2021 18:45 9/3/2021 9/3/2021 3 1:45:00 Off Peak _Electrical Measurement Laboratory
25| 1619.76741 14 10004 8/3/2021 19:00 9/3/2021 9/3/2021 3 2:00:00 Off Peak, Electrical surement Laboratory
2 26 | 1620.725873 14 10004 8/3/2021 19:15 9/3/2021 9/3/2021 2 2:15:00 Off Peak _Electrical surement Laboratory
[0 |27 121680336 1 10004 8/3/2021 19:30 9/3/2021 9/3/2021 3 Tuesday 230:00 | Off Peak| Electrical Measurement Laboratory
£ 10 0600 ReA2021 120 75091 a1 Y 7= 4500 4500 _Off Pak Elactrical Labocatoo: - 02
$F [+ .| labkwof2 | LabkWh | LabkwhoOn | LabkWhOf1 | Lab kwh Ofi2 | Labkvaron femse@ 000 [ e = v
% Accessibility: Investigate B m - ] + 80%
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f#ads Library: pystan,
fbprophet, matplotlib
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1121 Library uay
Avuadiuils

v
anudayalulddamdsonuinvuanain
Sheet: (3-6)Main; kWh-tot,
(3-7)AIR P'anek; kWh-tot,
(1-8)night Pathway 2nd; kW-h,
(1-9)1light 2nd hall; kWh-a,
(3-1@)AIR co-working ; kWh-tot,
(3-11)AIR cal; kwh-tot,
(1-12)PLUG 2nd hall ; kWh-a,
(1-13)TRUEWIFI ; kWh-a,

(1-14) Aj.vittaya+co; kWh-a

A 4

aumedinieya ID, SourcelD, QuantitylD,
DATE, TIME, LOCATION &&% QuantitylD2

v

Bndeyaiueliluaedind value

G‘T")i?"]kﬂ?}iiﬁ\’{’@i&ﬁ‘i‘.\"ﬁﬂ?

v

1= 2 o
LUﬂiLﬂ?ZLﬂwﬂ‘ﬂ‘ﬂmﬂ}:‘ﬂi\cPEﬂNu
TimestampUTC 311 object tu datetime

A 4

== » =
WReLTIALANLIN Value Ly Uaz
TimestampUTC iilu ds

A

2519 Model Fwiunisnainsal

A

15 Model nvswannsal

A 4

Train Model aasniswennsal
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O,

h 4

asenslinauanas Main electrical

h 4

asensviniauasas Air Network room

v

A4

asensminiananas 2nd Pathway(nightlight)

v

\ 4

asensvhintauazas 2nd Hall

uaasnsvidaya

A

aswnsiviiniauanas Air Co-Woriking space

uaansvidaa

h 4

asensivliniauayas Air Calibration room

udasnsvitaya

asensiiniauavas 2nd Hall(plug)+Calibration
room

udaaunsvidaya

asnsinauanas True WIFI

uaasnsivitaya

A4

aswnsitauavas Electrical Measurement
Laboratory

uaasnsvitana

5UN 3.79 urudsnsaniiunulusunsudmiunisnensal(sie)

70



71

fedunounslusunsudioadrstoyaneinsaifeiinaandsiu fssandeadsd

1. ﬂ'lil,%asﬂ&l\‘i Google Colaboratory iy Google Drive
reufiarisuileulsunsudmsunernsainisldamdsnulnd sudu flasdos
Feules Google Colaboratory 11U Google Drive Tagisusuainnsdenduy
$hy Google Account sieandiay My Drive Tiadnvanden More udaidon
Connect more apps wagluntedlyafivesdunilidum  Colaboratory

PNUWIINMIAAAL waziFuauasliddmsunsdeulaeioniuy New

2. NM5ANAY Library #3dudmsunisvitauuaziiniga

Tuauveswaddmsunisiusunsy innisindslausisnandudmsunissenly

1%

Tugaluntsvinulaglifadsuasindlaumaduiusivielud

1) Pystan tHuszuuyfuRnisdmsunisasanuudiasamsada uazn1smuiu
Vn9afia FaudenIIneInIad

2) FBProphet Wusyuudmsunsneinsaifeyauuueynsunan deiiunlui
Lailgadu

a

3) Matplotlib n3esiladmiuasians v unugll uaggunse
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4) Pandas {wpsesliodinsiziuazdanistoua Jsgniindamseuiu Python
wasanAasnaeInsisentdaulugalvvimsdndilauss  Teemsimun

fusdmsulausisuu

3. nssenldnudayalulng Microsoft Excel idaiudayaninasaulii

Tutuneuiiinnisadralvawmeslu Google Drive uwagiinlndUouamnasany

Y

[
=

ihieuls  nndulsumdasenlitauldlulnamasnasnaty  waivinnis
WsunsuAdsdmsveutoyaluladnan  laelvanldvinnisusnimdeyaly
Microsoft Excel GﬂllﬁuﬁﬁLﬁU%@i&ﬁﬂ’]ﬂ%ﬁ/\lﬁN?UlWﬂ’] FITAUNTONAADU
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#@title uaavayaiau uaavzayanalu
print(df2)
D Value ... LOCATION QuantityID2

NaN
NaN
NaN
NaN
NaN

B WN=O

25863.154527 ... 2nd Pathway(nightlight) kWh-a
25863.802025 ... 2nd Pathway(nightlight) kWh-a
25864.449523 ... 2nd Pathway(nightlight) kwh-a
25865.097021 ... 2nd Pathway(nightlight) kWh-a
25865.744519 ... 2nd Pathway(nightlight) kWh-a

2966 206494.0 26798.941406 ... 2nd Pathway(nightlight) kwh-a
2967 206650.0 26798.941406 ... 2nd Pathway(nightlight) kwh-a
2968 206696.0 26798.941406 ... 2nd Pathway(nightlight) kwh-a
2969 206884.0 26798.941406 ... 2nd Pathway(nightlight) kWh-a
2970 207047.0 26798.941406 ... 2nd Pathway(nightlight) kwh-a

[2971 rows x 9 columns]

5U# 3.80 enddeganisuanstoyaieu

4. msinszilvudayanisenly

\osndeyanisnludmsunisnensal fe Awdanulndh (Value) wawiu
181 (TimestampUTC) 33vn1sauagauivaya 1D, SourcelD, QuantitylD,
DATE, TIME, LOCATION wag QuantitylD2 flaisnduiieldanunsaussanana

Igegasing  seuvhmsfiudeyaimelulupeduyd Value ey

= v |

AananaunsUszmslunisiiudeya Fedeyainsazinasienisdnszileuwaznis

1%
v v o

asalumadnsunisnennsaile muumLﬂuﬁmLawﬁagadwﬁwmmﬁmm

URHGIAVHE

5. mMswlasUsznndaua wazdnnssudayadimsunisnensal

Wasulssinmvesteyaluaedinide TimestampUTC ifiosnaeludeyatu
Usznaume fu han wagdnausziimy vl esnudanudalianunsahluld
Tumawensalld dafuFafeaufoulssinnvasteyaidu  datetime  rowdy
wensal Tneradnéilddoyalunaduy TimestampUTC Wasuain object 1u

datetime AUNABINS

Value float64
TimestampUTC datetime64[ns]

5UN 3.81 Ussanvastayalunaduil Value wag TimestampUTC
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PnuunsUasutenedutane Value [Wule y uas@ie TimestampUTC
Jude ds leganwsiidesiwuilidunszindanesiudmiunsneinsaitu

Pdunvzdendenlddeyasinaeduiludedinaiiiedszunana

y ds
0 277264.728144 2021-03-08 00:00:00
1 277265.149644 2021-03-08 00:15:00
2 277265.571144 2021-03-08 00:30:00
3 277265.992644 2021-03-08 00:45:00

4 277266.414144 2021-03-08 01:00:00

JUN 3.82 wanstayarmaanulii wagiunanlupedud y uay ds

6. M3AIIMAL Train Model dmFuniswensal
Buaalunadmiunmsmensaifeyadd  Prophet dadunidlulugaves
Taus13 foprophet TnefmuatisssRuaudoiufl 95% wagludruvasniny
wUsiiumugania @enguuuuiiu daily dwsumswennsaldeyasieiu uas
Foumdsdmsuuluea mswensalliiianumnzauiudeyalutiagiu
dieltanansa Train doyaldedragnies udrdmundislunisneinsalyn 15
Wit legdrednanuiiweamaiudeyarwdanulii - wazsseznis
wennsaiAugail 950 uiFetudl 18 wwieu we. 2564 Fuidua 10 Yusean
doyadian 91ntuidu Train Model woamaneInsaidnedds predict Lol

sruvannssEuItoya waylinadnsauiinenis

7. mswensaldoya
Tudupeuiingsain Train Model @53 Fedndusiendondayainazinaue
dwsunisnensaabiin Inedenanndeyalunedutiuig (ds) warAadul

Andsnulniadineansalld (yhat)
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3.2.7 nsudadeunndldery Weuunldusmasnulnididuiuunniund rulay
wy¥nuan (Line Chatbot)
Tumsudadeuilinuaslflatusmuenietslunmsudafeusowunliurindany
Iylihdlanfisnnnitund wasfanmnsavhligldnuamnsadnfansssaoumdsaulailed
ety TnetumeuusniFuanmsadisladuamuen v Line Official Account dwiusyuusu
gl Snluia
1) vihnsaddlatdusvuen laeasvinnisasinsdu LINE official account ’Wuiules
https://developers.line.biz Lﬁﬁ]ﬁﬂ@i%ﬁ’lﬁﬂ%m‘lﬁﬁ’lﬂ’ﬁ Log in with LINE

account NIBNBLALAESTARIUAMSUNISNITwanNATUlaY Wevinn159nd

Y

LINE Business ID

Log in with LINE account

g‘dﬁ 3.83 nsasimsidu LINE official account 614 Line Account

2)  %1n15 Create Provider wieldd@1vsuni1sannisladwsnuey Laeyvinnnsmnate

Provider 11 INS-PME d@msuszuuatunuaelnidnlusl®

Create a new provider

Provider name

A provider is an individual developer, company, or organization that provides

services. For more details, see the d

Cancel

g‘dﬁ 3.84 N5 Create Provider
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TOP © INS - PME

Channels

This provider doesn't have any channels yet

To create one, choose a channel type below

S

Create a LINE Login channel Create a Messaging API channel Create a CLOVA Skill channel

5U# 3.85 nii1enuileasng Line Provider 138U308UA7

3) A15@579 Channel Iag Channel Wiguaiauwey wse 1 lavuuwnuan laenm
Create Channel lundas Messaging APl aidgntiinisnsensieasidunved
Channel MnuusnivanjUlensy, date (a1 LINE) wasldsieasidunves

LINE Bot Inantlomildludiuiiaziludwidldazannsoiule

INS-PME

B Messaging API

5Ufl 3.86 n15a313 Account Line Chatbot 3eufosudn

4) ¥iA13R9A1 Messaging Settings 1agyiN13613A
® Channel Access Token: @319928M135NAY Issue N19AUVI IABAINITOAS
A1914v8Y token mauasela @een 0 Ao lunisly Line Channel fagly

token Unannall
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® Use webhooks: fsAndu Enabled Lfiasasu event trigger Huvng AP
® Webhook URL: URL 7l HTTPS d1w§usu trigeer a0 LINE

® Allow bot to join group chats: #3A1 Enabled Lﬂ'aauzymiﬁ Bot @131138

Wsaule

Messaging settings

Channel access token (long-ived)

Use webbooks
Webhook URy Reguires 551

Allow Bot 10 Join group chats

E‘Uﬁ 3.87 #1019 Messaging Settings

Toglunmsvinnuniuladianuanaziuinsenduanudy 2 41 A
dail 10 msasuladuanvend wmiussuveumbheliingnluds - Fadlvem
a1unsansIvaaunsianasnuliifuladwsuents Tagazly Rich Menu sntaglunisidntd

ulatdunuen LieuiuaNNazaIntiwadldnu Fn15a31e Rich Menu dduneun1saniiunis

v
v A

PNU

1) msasegy Rich Menu Tunisadaguiielivingu Rich Menu agvmumny
Wanyinna LINE Corporation fuusientilaeudaduwuu Compact wagiwuu

Large



Select a template

A less obtrusive menu to be used together with chat

Select a template X

A larger menu for displaying more items.

D
B 1 ‘ ‘n
]

(n)

u

o, = |

|

’- 1 »f s |
|

l! e

D=/

Cancel Select |

@)

5UTl 3.88 (n) wilman Rich Menu WUy Compact

() wawas Rich Menu kuu Large

2) 158379 Rich Menu W11 LINE OA Manager

LINE e @ UINS-PME~ @s44fuamt 24 ® Response mode :Bot

Home  Notifications  Insight | Timeline = Chats  Profile

@ Broadeast
< Stepmessages Rich messages

&y Autoresponse messages -

(@ Rich media messages
Rich messages
Rich video messages Image Title
Card based messages

{5 Outreach

[ Chat screen

B Data controls
& Gain friends

© e menu lstels

Thete ate no items 1o display. Click the "Create new" button in the 1op right to get started

JU# 3.89 1ti1919n15@319 Line Rich Menu

@rm @ tep

% Settings
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3) yhmsdenmuwan uazldsunmiidenisldidu Rich Menu au Template

@8N

< Content settings (1/3)

Select template

Upload image

U 3.90 misldgunlumamanyes Rich Menu

4)  yhmsfmun Action Wedinasnafl Rich Menu usiagduvesldau el

Action Y194LA 5 WUU A

5%
U v

® Link: t{Wa URL NTususme http, https, line uag tel
® Text: d@wonnudmsnusnaululuioalam

® Coupon: Wanthayas

® Reward cards: [Wanthazanianu

® No action: nawalluineslsau

Tnelu Line Chatbot ve4sgUU AMR 2g188n Action ¥84 Rich Menu wuu Text Wiie

NNTA9ATEANAINGTD MUmAINBUN Match AuKIU Google Sheets
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< Action settings (2/3)

A

Action type

Text v

Use this action to send keywords or any text of your
choice in chat (up to 50 characters).

ENERGY : Main Electrical

B
Action type

Text g

Use this action to send keywords or any text of your
choice in chat (up to 50 characters)

ENERGY : Electrical Measurement Lab
5UM 3.91 msfmun Action Wielin1snanusiag Rich Menu

aAINMTUEA JUAN kae Action 1S8UTREAT FwTINsALIANTIEINALYIU Rich

Menu Alanvuall A1uA1Es Display Period

< Display settings (3/3)
Title
Menu
Display period Clear
Start date

05/18/2021, 3:48 AM
End date

05/18/2023, 3:48 AM

Menu bar label @
Menu

© Custom label

INS-Monitoring

Default behavior @
© shown
Collapsed

5U# 3.92 msfmuaiu waziamiualdan Rich Menu

A & o 1Y LY [y b4 =3 = a & v
LDANAN Text IUﬂﬂiﬁ\‘isU@ﬂ’mﬂ@]’]@ﬂ%‘iﬂaUlﬂiu‘M@ﬁLL%VIﬂLﬁﬂJ’e]“IJﬂ'ﬁWNWEUEJﬂ’Jm

Mnyldnudigremslussuuladuanven duludwieninis Training laduanuen Tiney
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° A oy | v | ° & a ¢ A o
ﬂ']ﬂ']llLuaﬂﬂaﬂﬂqﬂﬁﬂuqﬂqﬂéﬂsﬂﬂqu I@EJﬂWWQSUWNWWQUUUQZQﬂaQﬂQ"Iﬂ Google Sheets NM1N1T

1% (%
[

\Jeusadeyaann Microsoft Excel AIuAnainszuy AMR dsinsislifugldhn Tnefituneunis
Feusaszning Microsoft Excel U Google Sheets el
1) s Save lid Microsoft Excel WU Autosave @sagsimstudinlnaLiulid
OneDrive iilellwddsnanannsaliteyasuiulusunsudunlé
2) #1lUsunsu Sheetgo lunsideusiotoyaseiinean Microsoft Excel luuansly
Google Sheets Fstunaunsnazfonhnsingssuudeduaisuivingan

Microsoft Excel

https //app.sheetgo.com

& Sheetgo

Create workflows from your

spreadsheet
Creat F. j control y daily workflows witt
S cting your spreadsheets

G Sign in with Google

= Sign in with Dropbox

-+ Sign in with Microsoft

U 3.93 wihensnisindszuuniuduudnldiiulngly OneDrive

3) ¥M3 Create workflow iieldidusiananslunisislild Tnewdenuvaadeya
(Source data) 911 Excel file Fyazidonlndntu SharePoint 91ndwadiviulug

19114 189n OneDrive waatdantwdmAueily



Storages X
ACCOUNTS
® a
° SharePoint *™ (3 Create folder & Upload file =+ :/m- L C
6 mitl ac.
6 Google Drive @ > @ Oneprive
3 o B B M ORI K RS
g +Add account
220321PME: 220321PME 2PME Book1.xlsx PME PME-Main
. N NEW(faa)L NEW.xlsx main.xisx 08032021 Electrical xlsx
e OneDrive ™ Excel Exce Excel Exce Excel Excel
+ Add account
PME- PME2NEW.xls. PME2NEW2.xI PME_UPDATE test.xlsx
TOTAL xisx x s xlsx
Excel Excel Excel Excel Excel
@ Sheetgodo
Read our privacy here X Clear 1 selected m
= 3
P = Y b
3UN 3.94 nstanuasveya (Source data) 90 Excel file
Storages X
ACCOUNTS
£ a
‘ SharePoint *™ [ Create folder & Upload file =+ 1+ L C
60010220@kmitl.ac.if
o Google Drive @ > @ OneDrive
Dkl ac.
iles
s 2 B B K BRI B RS
* +Add account
220321PME 220321PME- 2PME- Book1 xisx PME PME:Main
R NEW(saa)L NEW.xlsx main.xisx 08032021- Electrical xisx
PN OneDrive "™ Excel Exce Excel Excel Excel Excel
+ Add account
PME PME2NEW.xls PME2NEW2.xI PME_UPDATE test xlsx
TOTAL xisx x sx xlsx
Excel Excel Excel Excel Excel
e St 1 es not st of your file co
Reac vacy policy here. X Clear 1 selected m
‘

gﬂﬁ 3.95 #enlug Excel MAulu OneDrive
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4) yhnsiden Destination laguanen1alu Google Sheets lagvivisniun 10

Connection wianafnun1sSuAINaIulwiiaIn Power Meter %14 10 67

1n8A9ANIUA 10 TN
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PME-TOTAL 0 o ©

& Edit connection

n Source data

excel file

Y

. Destination X
B Google Sheets

FILE TAB NAME
PME-TOTAL 2nd Hall light

Settings v

v/ Finish and save a

gﬂﬁ 3.96 n1s.den Destination tWu Tab Tu Google Sheets

PME-TOTAL a 0 0

Workflow Connections Files L. 1 fie collaborator

PME-TOTAL (

PME-TOTAL.xIsx

SR a1 7
Runtning  ® Active Share ﬁ

gﬂﬁ 3.97 nsiien Tabs 910l Excel 1U Google Sheets favum 10 Tabs

Connect

5) vn3AsA1 Workflow fedayaanlug Excel vniulugig 11.00 PM-midnight
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-
Schedule settings X
‘ Update automatically
Once a day v
Between 11:00 PM - midnight -
(GMT +7) Bangkok .
Day
Usage summary: This workflow schedule will use
approximately 270 updates per month
Cancel Save
S 4

5UN 3.98 msasaialun1sdnandoyadnlulia

s C @ (& https://app.sheetgo.com/workflows/1621350324977962gQwo?fileld = 16HRT7ufKTLV09g84ICIVBfR_zuKRBUEMoQVSH2KMXYQ Y6 U= 2

PME-TOTAL

~ o~ ® P O100% « $ % .0 .00 123+

Al e D

il A B c D
1D vale SourcelD QuantitylD
2 277264.7281 6

3 277265.14% 6

4 2772655711 3

s 2772659926 6

6 277266.4141 6

7 277266 8356 6

8 2772672571 6

9 2772676786 6

10 277268.1001 6

n 277268.7252 6

12 277269.3503 6

13 277269.9754 6

14 2772706005 6

1 277271.2256 6

1 277271.8507 6

7 2772724758 6

18 2772726913 6

1 277272.9067 6

2 2772731222 3

2 277273.3376 6

2 2772735531 6

2 2772737685 6

+ = Sheetl ~ @ Main Electrical ~

Default (Ari.. ~ 10

E

10007 2021-03-08 0:00
10007 2021-03-08 0:15
10007 2021-03-08 0:30
10007 2021-03-08 0:45
10007 2021-03-08 1:00
10007 2021-03-08 1:15
10007 2021-03-08 1:30
10007 2021-03-08 1:45
10007 2021-03-08 2:00
10007 2021-03-08 2:15
10007 2021-03-08 2:30
10007 2021-03-08 2:45
10007 2021-03-08 3:00
10007 2021-03-08 3:15
10007 2021-03-08 3:30
10007 2021-03-08 3:45
10007 2021-03-08 4:00
10007 2021-03-08 4:15
10007 2021-03-08 4:30
10007 2021-03-08 4:45
10007 2021-03-08 5:00
10007 2021-03-08 5:15

B Ele >

gll‘ﬁ 3.99 Google Sheets i

B I §

TimestampUTC DATE

44263.29167
4426330208
442633125
4426332292
44263.33333
4426334375
4426335417
44263.36458
44263.375
44263 38542
44263.39583
44263 40625
44263 41667
44263.42708
44263.4375
44263 44792
44263.45833
44263 46875
44263 47917
44263.48958
442635
4426351042

[

@ edtinnew  pMETOTAL o | =

e, e
: ; @
TIME LOCATION
44263.29167 Main electri
4426330208 Main electri b
442633125 Main electri
4426332292 Main electri
4426333333 Main electri
4426334375 Main electr L
4426335417 Main electri o) Connections
4426336458 Main electri
44263.375 Main elect ¢+
4426338542 Main electri | |
44263.39583 Main electri Files
4426340625 Main electri
44263 41667 Main electri
44263.42708 Main electri
44263.4375 Main electri 0O
44263 44792 Main electri
44263.45833 Main electri
4426346875 Main electri
4426347917 Main electri
44263.48958 Main electri
442635 Main electri - ® ® G 2
4426351042 Main electri ™ Connect Run ® Active Share
SE8

Workflow

AL.xlsx

PME-TOTAL

¥

Fudeyamslandanulniingn Excel

Tnadlolasumndsnulninialaanmsldauliusaztes  Tulwd  Google

Sheets azldmAfldan Google Sheets iiasndudneuveslatusnuen lngfasitnisiteuse

symisladianueniua1ly Google Sheets WumaNsLI3 DialogFlow laediignns sail
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1) vmsindssuulagldBuaieadiunisiivlngly OneDrive wazyiins Create
Agent @sazldilussuulunis Training Ameulinulatusvuen laeidenntw

MAlunstoudunmundingy wagsisaiar GMT+7.00 Bangkok

Dialogflow g m
Essentials  C 0% PMEI

JAGE @ l
@
English — er - GMT+7.00) Asia/Bangkok
Dialogflow CX
@ supportz
pi Il be aut the agent after q
Account
T
Logout J® SetasMega Agent
Combine multiple Dialogflow agents (i.e. sub agents) intoa single agent (i.e.

g'tl‘ﬁ 3.100 n158579 Agent Tusenmu3 DialogFlow

2) ¥11A13 Training syuulatuanvenineldusyleafnininasdaudiaun uagtonin
711310 Rich Menu laglddds Intents ivelddaauvidn Eldnudadian)

Tudqu Training phrases

Training phrases @ Search training phie QX A

9 2

98 Forecast
99 Predict
99 ENERGY : Lighting Pathway

99 ENERGY:2ndHall

99 ENERGY : Center for Instrumentation Calibration
99 ENERGY : Network room

99 ENERGY : Co-Working space

99 ENERGY: Electrical Measurement Lab

99 ENERGY : Main Electrical

gﬂﬁ 3.101 A19@314 Training Phase



BOT PME
File Edit View Run Publish ~Resources Help

B Codegs

BOT PME
File Edit View

B Codegs

B
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3) yIMsWu Code Tudiuves Script Editor 989 Google Sheets waguasluds
DialogFlow Tngldends publish > Deploy as web app wazihasilaluldly
URL webhook Tudu Fulfillment el Line Chatbot anusadiuinsavaey
szysmaudiglddadian fudaufign Train 107l dmsefudaufigninsy
%aagﬂu Google Sheets A9¥11A191M Google Sheets Imauk1U Line Chatbot

=
il

t&

60010220@kmitlac.th

€ Deploy as web app Use new editor
¢ Deploy as APl executable
Deploy as Sheets add-on.
yUrl("https://docs.google.con/spreadsheets/d/16HRT7UFKTLV9g841CIVBIR_2uKRBUEMOQYSH2KMXYQ/edit ") ;
Deploy from manifest. ("Sheet1);

var data = JSON.parse(e.postData.contents)

var user| = data.originalDetectIntentRequest.payload.data.message. text;

var values = sheet.getRange(2, 1, sheet.getlLastRow(),sheet.getLastColumn()).getValues();
for(var i = @;i<values.length; i++){

if(values[i][@] == userMsg ){
i=142;
var Data = sheet.getRange(1i,2).getValue();

13

14 var result = {
15 "fulfillmentMessages”: [
16 1

17 q “line”,
18

19 W

20 line": {

21 type”: "text

22 text”: Data

23 }

24

25 }

26 }

2 1

28}

7]

ol & Wik =

var replyJSON = ContentService.createTextOutput (JSON.stringify(result)).setMineType(ContentService.MimeType.JSON) ;

g‘dﬁ 3.102 nstuelng Code Iugmwu web app

D@kmitl.acth

Run Publish Resources Help

Code.gs X |
var ss = SpreadsheetApp.openByUrl(® Deploy as web app R_zUKRBUEmOQuSH2KMXYQ/edit” ) ;
var sheet = ss.getSheetByName("Sheel
function doPost(e) { Current web app URL: Disable web app

Var data®=fisoN(Barse(e.postbata, htps:/iscript google.com/macros/s/AKfycbwHixpLf9agdK

var userMsg = data.originalDetect e (o e et oo

var value heet.getRange(2, 1,
for(var 1 = @;i<values.length; i++)

Project version:
if(values[i][@] == userMsg ){ | b 7
123423 |

var Data = sheet.getRange(1,2).getV,

Execute the app as:
var result = {

"fulfillmentMessages": [ Me (60010220@kmitl.ac.th) N
{ YYou need to authorize the script before distributing the URL.
platform®: "line”,
type": 4,
payload” : { Who has access to the app:
‘Une®: { Anyone, even anonymous v
type”: "text",
text”: Data
+
} et | tiop

var replyJSON = ContentService.createTextOutput(JSON.stringify(result)).setMineType(ContentService.MimeType.JSON) ;

3‘1]17; 3.103 1583519 URL webhook 210 Google Sheets
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ialogf
Dislogflow 5 . Fulfillment
Essentials
o Webhook ENABLED @)
Your web service will receive a POST request from Dialogflow in the form of the response 10 a user query matched by intents with
Intents webhook enabled. Be sure that your web service meets all the webhook requirements specific to the APl version enabled in this agent
Entities
Knowledge
4 Fulfilment
Integrations
Training M Disable webhook for Smalttalk
Validation ; 3
Inline Editor (Powered by Google Cloud Functions) »
History
Build and manage fuffilment directly in Dialogflow via Cloud Functions. Dox
e Newly created cloud functions now use Node js 10 s runtime engine. Check migration guide for more deta
Prebuilt Agents
Small Talk

5Ufl 3.104 11 URL web hook 1i¥eusielugu Fulfillment %83 Dialogflow

\iloti URL web hook silglugu Fulfillment w84 Dialogflow Augnsin doyaly
Google Sheets Way mmauﬁwmumﬂﬁmmﬁgﬂ Training Tu Dialogflow Fosatu wazause
ausimiulaiseuiosuan mnﬁuﬁmﬁwmiL%awiamsmauﬁf]muﬁgﬂmswhu Dialogflow T4
anunsaldidunismeuausues AMR Line Chatbot she Inanisihdeyadiusivesuonan Line
Official mﬁamiaﬁwmﬂd%’agaﬁaﬁgq Channel ID, Channel Secret wag Channel Access
Token aslugiu Integrations ¥4 Dialogflow Wwazin URL Webhook ¥e4 Dialogflow URndaTi
Line @31 Messaging APl fialsi Line Official Account W@1maun191n Dialogflow Tunismeu

Aldau

Dialogflow ) :
a Eeoentiale.  Clobal Integrations
PME - Text based
o v o ®
e Web Demo Dialogflow Messenger Messenger from Workplace from
= Facebook Facebook 5574
Knowledge
Fulfillment
T Imegrations @ . o
Training Hangouts Chat Slack Telegram LINE
Hist
o @® daf
Analytics
Open source
Prebuilt Agents
Small Talk
| °
> Docsi# Kik Skype Spark Twilio IP Messaging

;s‘ll‘ﬁ 3.105 gowWAwIs Diagramflow @3u Integrations taan Application LINE
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E/j Line
Ll "

Charrel 10
Channel Secret

Channet
ess Toker

Webhook URL

SUT 3.106 lddayaues AMR LINE official assensiuas Diagramflow

LINE Developers news Product dmentstion  FAQ /Glassary  Conmunity
Console home TOP + INSPME » INSPME » Messaging AP

Bot basic ID 544fwamt
Providers

QR code

Admin

Available APls REPLY_MESSA
+ PUSH_MESSAG

Webhook settings

Webhook URL https://dialogfow.cloud google.com/v1/integrations

Use webhook ()
3‘1]17; 3.107 Walta1u webhook Tu LINE official account

Tnnsly URL anneen@was Diagramflow

d9U92: NTUTNADULUY Broadcast WU Line Chatbot ilauuiliunisldan
nasulwihdlAndinnnniun® @9lgA1a1n Google Sheets iBINATHALLFADUNIU Line official

account lagltaanAuls Integromat Inefitunoun1saidunis fadl
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1) vinsnszuulugenmnas Integromat Wagasne Create a new scenario 1ng

dendunng input 1uN155UA197n Google Sheets

€ 3 C @ integromatconVen/login?go=H2Fscenaro¥aF 218466 7% edit

< Signin

What's new

New app
Invoice Ninja

@ New app
v Invoice Ninja

New app
Outseta

Show more

(C

Dashboard

ssssss

Operations ® € Used 15%0f1000  Data transfer 8 ©

Active scenarios

Integration Google Sheets, LINE 5

Organizations

- B 6 QDB OSSP AD

More

;J‘Uﬁ 3.109 ¥NN15@519 a new scenario

2) Weneais scenario Bauiasua Iiiden Module Input WWu Google Sheets

lpeideniuu Watch Changes @o ledinisiasunlasvesailu Google

o

Sheets awasdnyayoy Trigger wials vhaulu Module daly
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~

C @ O hitps//www.integromat.com/scenario/add?company=803890 % = @ @

n Watch Rows CE!

Dashboard

. Watch Changes m m

. Perform 2 Funcnonmm

Add a Row

Updale a Row

Data stores Clear aRow

«
@€ s
(%
o
@
o
0
8
H

More De|ele aRow

Geta Cell

Notifications 2
Update a Cell

dates s

amman-

s 8 e-a_z .0 -/ IR

CHANYANUT ... § > €) pearch

g‘dﬁ 3.110 %11N158579 a new scenario

5loa$1s Module Google Sheets Tugaagsinisasis Webhook d1m3u
ilulfideusiefu  Google Sheets Inzazdowhnisiasdiuvenaniely
Google Sheets wagyhnsings Integromat Tughuvene WeRaduioutenas
ymseeAnnsiiouselaenisin Webhook Address 21n Google Sheets
Module Taludnu Watch updates setting vaslng Google Sheets sazyilii

Integromat @11150RT198RUATRNTINLANLA

C QA O hitps//www.integromat.com/scenario/add?company=803890 s @ @

e_ 4

Google Sheets X ?.x

Watch Changes

in

&

G” My Edit webhook webhook ® Liw

&

0 opy ada o chipboard
0

=] Google Sheets | o |
&

© B 8 0D 2 % O - HE [ -

;nlﬁ 3.111 Webhook w84 Google Sheets Module
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PME-TOTAL & ™ &

File Fdit View Inset Format Data Tools Add-ons Help 92 by CHANYANUT SRINGAM
~ o~ & P 0%+ § % 0 .00 123 Document add-ons AR LR
- [
A 8 c Google Analytics >
D Ivale SourcelD Quant Integromat » N QuantitylD2
277264.7281 6 rical  kWh-tot
277265.1496 6 KPIBees | Connect Mysg|, Postgres, API, JSON, XML " deal  KWhetot
277265.5711 6 rical  kWh-tot
277265.9926 6 Get add-ons rical  kWh-tot
277266.4141 6 rical  kWh-tot
Manage add-ons
277266.8356 s rical  kWh-tot
277267.2571 6 10007 2021-03-08 1:30 4426335417  44263.35417 Main electrical kWh-tot
277267.6786 6 10007 2021-03-08 1:45 4426336458  44263.36458 Main electrical KWh-tot
277268.1001 6 10007 2021-03.082:00  44263.375 44263.375 Main electrical  kWh-tot
277268.7252 6 10007 2021.03.08 2:15 4426338542 4426338542 Main electrical kWhtot
277269.3503 6 10007 2021-03.082:30 4426339583  44263.39583 Main electrical kWhtot
2772699754 6 10007 2021-03-082:45  24263.40625 4426340625 Main electrical  kWh-tot
2772706005 6 10007 2021-03-08 3:00 4426341667 4426341667 Main electrical kWh-tot
2772712266 6 10007 2021-03-08 3:15 4426342708  44263.42708 Main electrical kWh-tot
2772718507 6 10007 2021-03-08 3:30 442634375 44263.4375 Main electrical _kWh-tot
2772724758 6 10007 2021-03.08 3:45 4426344792  44263.44792 Main electrical kWh-tot
2772726913 6 10007 2021-03-084:00 4426345833  44263.45833 Main electrical kWh-tot
277272.9067 6 10007 2021-03.08 4:15 4426346875 4426346875 Main electrical KWh-lot
2172731222 6 10007 2021-03.084:30 4426347917 44263.47917 Main electrical - kWh-tot
2772733376 6 10007 20210308 445  44263.48958 4426348956 Main electrical  kWh-tot
2772735531 6 10007 2021-03-08 5:00 442635 442635 Main electrical  kWh-tot
277273.7685 6 10007 2021-03-085:15  44263.51042  44263.51042 Main electrical kWh-tot
+ B Sheet! ~ 8 Main Electrical ~ B Electrical Measurement Lab ~ 8 Alr Co-Working space ~ B Air Network ro

< O Google Workspace Marketplace

»

gﬂﬁ 3112 msiiinduvTes Google Sheets

Integromat
integromat

& Sheets Add-on

Inegromat

™

Vew met Forer b

Tosw Adbew ‘b L

Uninstall

ok

~ 8

o @EY-~I-

Energy Totally Li Over Energy to L Energy Tot

1419.084356  1844.809663

gﬂﬁ 3.113 fnRd Integromat \Uudiuveneues Google Sheets

6105

90



Al

PME-TOTAL * B &

File Edit View

BT

A

100% | §

D
B

(R

@
<
=]
&
@
o
0
e

e

2772647281
277265.1496
2772655711
277265.9926
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AMANUIN

TUsunsudInsunIswensal

n.1 Tusunsudmsunensaldiulusunsunien Python

from google.colab import drive

drive.mount('/content/drive")

import os

data_path = 'drive/My Drive/predict test/'
filelist = os.listdir(data_path)

Ipip install pystan
Ipip install foprophet
Ipip install matplotlib

import pandas as pd

import matplotlib.pyplot as plt
from fbprophet import Prophet
import matplotlib as mpl

from pandas import Timestamp

df = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx’, sheet name="(3-6)Main;
kWh-tot")

dfl = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx, sheet_name="(3-7)AIR
P'anek; kWh-tot")
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df2 = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx', sheet name="(1-8)night
Pathway 2nd; kKW-h")

df3 = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx', sheet name="(1-9)light
2nd hall; kWh-a")

dfd = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx', sheet name="(3-10)AIR
co-working ; kWh-tot")

df5 = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx, sheet_name="(3-11)AIR
cal; kwWh-tot ")

dfé = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx', sheet name="(1-
12)PLUG 2nd hall ; kWh-a")

df7 = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx', sheet name="(1-
13)TRUEWIFI ; kWh-a")

dfg = pd.read_excel(r'drive/My Drive/predict test/forecast.xlsx, sheet name="(1-14)
Aj.vittaya+co; kwh-a")

df.drop(["ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION", "Quantity|D2"],axis=1,
inplace=True)

df1.drop(["ID", "SourcelD", "QuantityID", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)

df2.drop(["ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)

df3.drop(["ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)

dfd.drop(["ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)

df5.drop(["ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)

df6.drop(["ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)
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df7.drop(["ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)
df8.drop(['ID", "SourcelD", "QuantitylD", "DATE", "TIME", "LOCATION",
"QuantitylD2"],axis=1, inplace=True)

dff"Value"] = dff"Value"Lfillna(df["Value"l.mean())

dfi["Value"l = df1["Value"lfillna(df1["Value"]l.mean())
df2["Value"] = df2["Value"] fillna(df2["Value"l.mean())
df3["Value"] = df3["Value"].fillna(df3["Value"].mean())
dfa["Value"] = dfd["Value"] fillna(df4["Value"l.mean())
df5["Value"] = df5["Value"] fillna(df5["Value"l.mean())
dfée["Value"] = dfé["Value"]fillna(dfé["Value"]l.mean())
df7["Value"] = df7["Value"lfillna(df7["Value"l.mean())
df8["Value"] = df8["Value"].fillna(df8["Value"]l.mean())

dfl"TimestampUTC"] = pd.to_datetime(df["TimestampUTC"])

dfi["TimestampUTC"] = pd.to_datetime(df1["TimestampUTC"])
df2["TimestampUTC'] = pd.to_datetime(df2['TimestampUTC"])
df3["TimestampUTC'] = pd.to_datetime(df3["TimestampUTC"])
dfd["TimestampUTC'] = pd.to_datetime(df4["TimestampUTC"])
df5["TimestampUTC"] = pd.to_datetime(df5["TimestampUTC"])
df6["TimestampUTC"] = pd.to_datetime(df6[' TimestampUTC"])
df7["TimestampUTC'] = pd.to_datetime(df7["TimestampUTC"])
dfg["TimestampUTC'] = pd.to_datetime(df8["TimestampUTC"])

df.columns = ['y','ds']

dftl.columns = ['y','ds']
df2.columns = ['y','ds']
df3.columns = ['y','ds']

dfd.columns = ['y','ds']
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df5.columns = ['y','ds']
dfé6.columns = ['y','ds']
df7.columns = ['y','ds']
df8.columns = ['y','ds']

m = Prophet(interval width=0.95, daily seasonality = True)

m1 = Prophet(interval width=0.95, daily seasonality = True)
m2 = Prophet(interval width=0.95, daily seasonality = True)
m3 = Prophet(interval_width=0.95, daily seasonality = True)
md = Prophet(interval width=0.95, daily seasonality = True)
m5 = Prophet(interval width=0.95, daily seasonality = True)
m6 = Prophet(interval width=0.95, daily seasonality = True)
m7 = Prophet(interval width=0.95, daily seasonality = True)
m8 = Prophet(interval width=0.95, daily _seasonality = True)

model = m.fit(df)

modell = m1.fit(df1)
model2 = m2.fit(df2)
model3 = m3.fit(df3)
modeld = md4.fit(dfd)
model5 = m5.fit(df5)
model6 = mé6.fit(df6)
model7 = m7.fit(df7)
model8 = m8.fit(df8)

future = m.make_future_dataframe(periods = 950, freq = '15min’)

futurel = ml.make future dataframe(periods = 950, freq = '15min’)
future2 = m2.make future dataframe(periods = 950, freq = '15min’)
future3 = m3.make_future_dataframe(periods = 950, freq = '15min’)

futured = md.make future dataframe(periods = 950, freq = '15min’)
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future5 = m5.make_future_dataframe(periods = 950, freq = '15min’)
future6 = mé6.make future dataframe(periods = 950, freq = '15min’)
future7 = m7.make_future_dataframe(periods = 950, freq = '15min’)

future8 = m8.make_future_dataframe(periods = 950, freq = '15min’)

forecast = m.predict(future)

forecastl = m1.predict(futurel)
forecast2 = m2.predict(future2)
forecast3 = m3.predict(future3)
forecastd = md.predict(futured)
forecast5 = mb.predict(future5)
forecast6 = mé6.predict(future6)
forecast? = m7.predict(future?)
forecast8 = m8.predict(futured)

forecast[['ds','yhat']]

forecast1[['ds','yhat']]
forecast2[['ds','yhat'l]
forecast3[['ds','yhat']]
forecastd[['ds','yhat']]
forecast5[['ds','yhat'l]
forecast6[['ds','yhat']]
forecast7[['ds','yhat']]
forecast8[['ds','yhat']]

plt.plot(forecast['ds'],forecast['yhat'], c="b")
plt.axvline(Timestamp("2021-04-08 10:45:00"),0,1,c="r',lw=3 linestyle ="--")
ax = plt.gcal)

ax.set_title('Main electrical)

ax.set_xlabel('Date)
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ax.set_ylabel('Value')
plt.xticks(rotation=15)

plt.show()

plt.plot(forecast1['ds],forecast1['yhat'], c="b"
plt.axviine(Timestamp('2021-04-08 10:45:00"),0,1,c="r',lw=3,linestyle ="--"))
ax = plt.gcal)

ax.set_title('Air Network room")

ax.set_xlabel('Date’)

ax.set_ylabel('Value')

plt.xticks(rotation=15)

plt.plot(forecast2['ds'],forecast2['yhat'], c='b"
plt.axviine(Timestamp("2021-04-08 10:45:00"),0,1,c="r',lw=3 linestyle ="--")
ax = plt.gcal)

ax.set_title('’2nd Pathway(nightlight)')

ax.set_xlabel('Date’)

ax.set_ylabel('Value')

plt.xticks(rotation=15)

plt.plot(forecast3['ds'],forecast3['yhat], c='b")
plt.axviine(Timestamp('2021-04-08 10:45:00"),0,1,c="r',lw=3 linestyle ="--")
ax = plt.gcal)

ax.set_title('’2nd Hall’)

ax.set xlabel('Date)

ax.set_ylabel('Value')

plt.xticks(rotation=15)

plt.plot(forecasta['ds'],forecastd['yhat], c='b")
plt.axviine(Timestamp("2021-04-08 10:45:00"),0,1,c="r',lw=3,linestyle ="--")
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ax = plt.gcal)

ax.set_title('Air Co-Woriking space’)
ax.set_xlabel('Date’)
ax.set_ylabel('Value')
plt.xticks(rotation=15)

plt.plot(forecast5['ds'],forecast5['yhat], c='b’)
plt.axviine(Timestamp("2021-04-08 10:45:00"),0,1,c="r',lw=3,linestyle ="--"))
ax = plt.gca()

ax.set_title('Air Calibration room’)

ax.set xlabel('Date)

ax.set_ylabel('Value')

plt.xticks(rotation=15)

plt.plot(forecast6['ds'],forecasté['yhat, c='b")
plt.axviine(Timestamp("'2021-04-08 10:45:00"),0,1,c="r',lw=3,linestyle ="--"))
ax = plt.gcal)

ax.set_title('2nd Hall(plug)+Calibration room’)

ax.set_xlabel('Date’)

ax.set_ylabel('Value')

plt.xticks(rotation=15)

plt.plot(forecast7['ds'],forecast7['yhat, c='b’)
plt.axviine(Timestamp("'2021-04-08 10:45:00"),0,1,c="r',lw=3,linestyle ="--"))
ax = plt.gcal)

ax.set_title("True WIFI)

ax.set_xlabel('Date)

ax.set_ylabel('Value')

plt.xticks(rotation=15)
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plt.plot(forecast8['ds'],forecast8['yhat], c='b")
plt.axviine(Timestamp('2021-04-08 10:45:00"),0,1,c="r',lw=3,linestyle ="--")
ax = plt.gcal)

ax.set_title('Electrical Measurement Laboratory')

ax.set xlabel('Date)

ax.set_ylabel('Value')

plt.xticks(rotation=15)






