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ABSTRACT

The objective of this project is to study trends, forecast and compare electricity
consumption in Phuket as a whole and divided into 3 stations. The data used in the
study were monthly electricity consumption in Phuket from 2015 to 2020. Technique
by The Box-Jenkins Method and the Holt-Winter Exponential Smoothing Method were
used in forecasting. The amount of electricity at station 1, station 2, station 3 and total
electricity consumption in Phuket. Choosing a forecasting method that is suitable for
the data It is determined from the mean square error (MSE) of the forecast. The optimal
method is based on the least squared mean error (MSE).

The results of the study on the trend of forecasting from both methods
revealed that the electricity consumption in Phuket at all 3 stations has decreased
significantly. The results are compared with the data on electricity usage from 2015
to 2020.

Keywords: New Normal, COVID-19, Demand of electricity, Phuket
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(2) Santiago, A. Moreno-Munoz, P. Quintero-Jiménez, F. Garcia-Torres ag M. J.
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Tuthsfungagaduniazanasvde 10.62% TasfiuTunmnrmdeanisiihsgming 3 fa 7
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Iylihaugianamile Tanaaguiildfensldisnisnensal ARIMA Sauwsnzauiuns
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3.1 YAULIANIFIAY

a [ [

3.1.1 msldlifhluafiuiisuissevtesmsliihfuiidmiagiia Tagldteyase
waulul 2558 9T 2563 siuszesiian 5 U
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ARIALARDUADILANAAELIINUAUY UANNLUTUTIUAIN LazlUuodszaInnu
(2) M9IVAOUAIANTUNUS LUAILDIVDIAIAIINAAIALAA DU LAY
W13 NN INaNFuRUS LudILe9 (ACF) wazandunuslausiiteaunsdiu (PACF) 999
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3.5.3 viaanntulvildeniliuy Data uaziien Define date and Time LitosafJunag
Franabiiuteya

@ Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor

File Edit View Data Transform Analyze Graphs  Utilities Exensions W
. . (L Define Variable Properties... . ﬂ |

2, Set Measurement Level for Unknown... _—

I Copy Data Properties... _
var g New Custom Attribute r l var

D,

& Define date and time...
Define Multiple Response Sets..

T

Validation >
£x; Identify Duplicate Cases...
| 4 ﬁt -l FJ Identify Unusual Cases...
i\ T Compare Datasets...
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|
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3.5.4 Jensatinudayaiasaisuios oy Analyze Wisldionisnsinsie

¥ ¥ ¥ A

ayad19il WAzIABNIBN13 Forecasting Lian Create Traditional Models Litan1snensal

SPSS Statistics Data Editor
Transform  Analyze Graphs  Utilities Extensions Window  Help

| Reports > = & .
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Bayesian Statistics »
e[| Taples v P 7 e vark Wl
Compare Means »
General Linear Model 4
Generalized Linear Models »
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Regression >
Loglinear »
Neural Networks »
Classify »
Dimension Reduction >
Scale »
Nonparametric Tests »
Forecasting | BR create Temporal Causal Models...
Survival b [A' Create Traditional Models..
e ' Apply Temporal Causal Models...
I Wissing Value Analyss.. Apply Traditional Models...
Multiple Imputation »
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B, Simulation.. A spedtral Analysis...
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Direct Marketing » Cross-Correlations...
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Independent Variables

@ Time Series Modeler

e

Variables: Dependent Variables:
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& YEAR, not periodic [YEAR_]
I Predicted value from PEdi-Model_1 [Predicted2...

& Predicted value from PEdi-Model_1 [Predicted2... @
& Predicted value from PK1-Model_1 [Predicted_..

PG

Independent Variables:

& MONTH, period 12 [MONTH_]

Model Type: ARIMA(O, 0, 0)(0, 0, 0)
Estimation Period —— s

Start: Firstcase

Forecast Period————

Start: First case after end of estimation period

End: Lastcase | End: Lastcase in active dataset
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3.5.6 1igwtin Criteria 1l alUgawtin Time Series Modeler: ARIMA Criteria wagiis
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® S
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) Sguare root
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S o . A \ (s oo )

_ - i

mwffi 3.6 Time Series Modeler: ARIMA Criteria
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Time Series Plot of PK1
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4.1.2 wan153nTEngluuUNeInIalfieisvaslanduaziaunud
4.1.2.1 MInsIvEeUAMELTRvTesaYNIINGT FaDInTIIEeUBYNTNIATIN
ogluaniizasiinielyl Tnsnisiarsananduiusluiies (ACH) lunmi 4.2 uaz e
andaiudlusniesursdan (PACF) Tunwii 4.3 teifunuimndunsdensuuuunisnennes
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AYVRIINABULYIEY Aauandbunng 4.4 waglansmanduiusludiies (ACF) uaz
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Autocorrelation Function for PK1
(with 5% significance limits for the autocorrelations)

Autocorrelation

A7 4.2 A1 ACF vasUSunanstdlnihvesnisiwilidhendadmingin daa1iii 1

Partial Autocorrelation Function for PK1
{with 5% significance limits for the partial autocorrelations)

Partial Autocorrelation

Ml 4.3 A1 PACF veausanamslaliwihvesnisinidendndaningiin aandi 1
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Time Series Plot of PK1 Seasonal Difference
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Partial Autocorrelation Function for PK1 Seasonal Difference
(with 5%6 significance limits for the partial autocorrelations)

Partial Autocorrelation

A7 4.6 A1 PACF veaUsunanisldluihvesnmisiniadendndaningiin aondi 1
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Yoenstiihdhendndawingin aanil 1 fie duuu ARIMA (1,1,1X(1,0,1) 34

4.1.2.3 nan15UTzaumNITAWm s
4.1.2.3.1 UL ARIMA (1,1,1)(1,0,1) 3¢ HANRAEANNAAIALAGOUY
o W L4 | U = U a & 1 (2
AAIEDIURINITNYINTANLNIAU 14.116 TaedinanisuszanaaInisidinesang o auanslu

AN 4.1
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Type Estimate SE P-Value
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A13197 4.2 Fayausuanisldlniwesnisiniihendndmingiin aa1il 1 (PK1)

Tt 2562 2563 wardayaaNn1sneINsall 2564

Togauimanslilwitlusmiaginluasiiuiigfa 1 (K1) T 2562

oy 2563 uazdayanNnsnenseil 2564
1038339 (MW) ToyaNN1TNINTA (MW)

Y 2562 U 2563 Y 2564

A PNIGHY 67.3 72.5 52.58
nUANS 69.80 66.5 52.37
VREY 73.5 76.2 50.11
bHYNYU 7.7 20.39 56.15
N BANIAL 71.30 57.20 50.42
quieu 70.5 58.00 49.62
n3NH1AY 42.6 55.6 48.34
ey 41.77 571.7 47.65
QUERET! 70.43 ELW 48.47
MG 70.43 54.1 48.88
N AINYY 67.40 49.8 49.45
Funay 69.2 49.8 49.80
\ady 65.99 56.29 50.32

anadnt 2562 Seuay 14.7 23.75
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Time Series Plot of PK2
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4.2.2.1 NM139533aUANANURY0I9UNTUIT FIH0INTIVABUBYNTUIATII
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Autocorrelation Function for PK2
{with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for PK2
(with 5% significance limits for the partial autocorrelations)
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Autocorrelation Function for PK2 Seasonal Difference
(with 5% significance limits for the autocorrelations)

Autocorrelation

A7 4.12 A1 ACF vealsinanislaluiheesnistiidiendndmingiin annili 2

PAINIINANI9INY 2561 19U 2563

Partial Autocorrelation Function for PK2 Seasonal Difference
{with 5% significance limits for the partial autocorrelations)
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M157199 4.3 wansuszanamnsiinesvesnisiniihendadmingiie aandn 2 e

LUU ARIMA (1,0,1)(1,0,1) 34

Type Coef. SE Coef. P-Value

Constant 231.362 31.418 0.000

NUEmR P-Value = probability value < 0.05 wansinsiuegeliledidgnieats

o w

> 0.05 uanenefueg1lifidedAeynsana

A13197 4.4 FayaUsuansldlnihvesnisindiiendadmingiin annilil 2 (PK2)

Tt 2562 2563 wardayaaNn1TneINTail 2564

foyausinaunslaluitludmingifin andil 2 (PK2) Tud 2562 wag 2563

LAY
ToaaT (MW) ToyaINNITNEINTal (MW)

1 2562 U 2563 1 2564
UNT1AY 251.5 301.26 182.37
NUATUS 227.84 93.68 187.74
flunay 216.31 106.7 204.99
gy 281.3 176.6 201.89
NeWNIAL 256.83 176.6 206.32
figuiay 281.87 155.03 206.00
nsngAY 263.82 164.49 208.18
GAVRGH 268.46 155.1 208.99
fugneu 265.39 155.1 209.47
AA1AN 233.13 149.17 211.70
N AU 269.28 153.47 208.13
Suney 280.39 153.37 206.07
1adY 258.01 178.93 203.48

anagant 2562 Sevay 30.65 21.13
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Time Series Plot of PK3
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Autocorrelation Function for PK3
{with 5% significance limits for the autocorrelations)

Autocorrelation
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Partial Autocorrelation Function for PK3
{with 5% significance limits for the partial autocorrelations)
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4.3.2.2 MIMAUAKUUTIEEY IAgN1sHAIsanAIaudunusludLea (ACF)
A7 4.17 uaganduiusluiieaunsdiu (PACF) il 4.18 Feiansanen ACF uag PACF
WIguiguiugukuuanggIueig o laefiiansansliuuveseunsunatludiuilidgania

(Nonseasonal Period) LLasdauﬁL‘ﬂuq@Jma (Seasonal Period)

Autocorrelation Function for PK3 Seasonal Difference
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for PK3 Seasonal Difference
(with 5% significance limits for the partial autocorrelations)
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vosnshiihdhendndmingin a1l 3 fie dauuu ARIMA (1,0,0X1,0,1) 36
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4.3.2.3.1 faluyU ARIMA (1,0,0)(1,0,1) 34 HANDAEANAAIALAZOU
ANAIFDIVDINITNYINTAYINAY 11.135 Iaeinan15UszaIuAINITEmesaNg 9 aduanslu

AN519% 4.5

A15°9% 4.5 nansuszanammsilnesmsinindiendndamingiin aanii 3 defuuy

ARIMA (1,0,0)(1,0,1) 3¢

Type Coef. SE Coef. P-Value

Constant 125.361 8.068 0.000

v o w

NUEWe P-Value = probability value < 0.05 wansinsiuegeiiliedfgnieads

]

v o W aa

> 0.05 wanaanuegsluivedAnieada

o
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Tud 2562 2563 uartayaanmnenseil 2564
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o 2563
To3a339 (MW) Jogyaann1sneInsal (MW)

U 2562 U 2563 U 2564
1NTIAN 120.19 149.67 114.61
NUNNUS 93.68 139.84 118.97
VI 129.35 130.07 120.52
WYY 132.07 104.65 120.53
W BNIAY 126.46 104.65 118.9
Tquigu 123.04 128.43 117.25
nINgIAY 125.96 84.84 117.46
damney 134.32 85.09 116.3
Augneu 117.62 85.09 114.63
naAL 129.81 102.96 1129
nFRINIEY 127.03 101.46 110.05
funAw 131.1 89.04 110.48
\de 124.21 108.81 116.05

anaaant 2562 Sevay 12.4 6.57
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Time Series Plot of PHUKET
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Autocorrelation Function for PHUKET
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for PHUKET
{with 5% significance limits for the partial autocorrelations)

Partial Autocorrelation
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4.4.2.2 MIMAUAKUUTIEEY IAgNITHAITANAIFLFuNUS luAL09 (ACF)
A7 4.26 uazandunusluiieausdiu (PACF) a il 4.27 Fesiansanen ACF uag PACF
WIsuiguiugukuuanggIueig o laeiiansansliuuveseunsuial ludiunlidggnia

(Nonseasonal Period) LLasdauﬁL‘ﬂuq@Jma (Seasonal Period)

Autocorrelation Function for PHUKET Seasonal Difference
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for PHUKET Seasonal Difference
(with 5% significance limits for the partial autocorrelations)
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4.4.2.3 nan15UsznuAmInI e es
4.4.2.3.1 §ULUU ARIMA (1,0,1)(2,0,2) 7, fiAeasAnuraInAau
AAIEDIVDINITNYINTANAY 3.533 Laefinani1suszunuaInsiiinesag o faansly
397t 4.7

A1599 4.7 Nan1FUsTRIUAMMITITWBSQMAA MBfkuy ARIMA (1,0,1)(2,0,2) 7

Type Estimate SE P-Value

Constant 354.265 65.783 0.000

a v

N8R P-Value = probability value < 0.05 wanfeiueenasitadAyneaia

o w

> 0.05 upanensfuegeluiidudAneana

M15719% 4.8 Toyausunanislalihvesnisiniiendndamingiinl 2562 wazdoyanis

wensal nsalnUszaudgmlsaseuinlain-19

Foyausuamsllnihludmingialuasiuigiin

L)
U01A93e (MW) UoyaNNITNEINTAL (MW)
U 2562 U 2563 U 2564 U 2565
andnAy 453.70 472.30 283.69 300.00
NUAUS 469.60 454.70 289.97 307.22
Ay 470.70 442.90 295.19 311.68
WYY 470.10 345.30 270.32 301.24
NEBNIAY 446.00 274.80 250.70 291.14
lquigu 417.20 269.40 251.54 289.81
N3NHIAY 422.80 276.60 259.87 296.27
damay 426.20 282.70 269.39 302.78
QUERIAN 401.20 277.00 268.95 301.08
AA1AL 413.00 271.30 274.01 306.26
WEAINYY 431.70 276.40 283.80 314.65
funeay 467.50 276.80 293.20 323.94
\ade 440.80 326.68 274.21 303.83

anaant 2562 Seuay 25.89 37.79 31.07
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o U L3 1 o =) 1 a 6 1 U
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AN5199 4.9 wamsﬂszmmﬁhwwswﬁLmaﬁfgﬁm PgFauy ARIMA (1,0,1)(2,0,1) 72

Type Estimate SE P-Value

Constant 409.837 139.760 0.005
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4.4.3.2 waannnsil3euiisuseninUsnanslaliiludmiagie nsdil

Uszautgmlsnszuinlain-19 dunsalnuszautynilsnszuinlain-19

M197199 4.11 waannsiseuiisusenineSinansidlninludmiagiin nsdlliduszay

Jaymlsaszuialain-19 Aunsanuszaulymlsassuinlain-19

Toyausmnanislliihludmingialuasiuigin

LU
liilsaszunlain-19 Uszaulgmilsaszuinlain-19

U 2563 U 2564 U 2565 U 2563 U 2564 U 2565
UNTIAY 463.21 475.62 486.80 472.30 283.69 300.00
NUATUG 478.30 489.78 501.43 454.70 289.97 307.22
fuau 478.04 489.49 501.06 442.90 295.19 311.68
WY 473.64 484.52 49553 345.30 270.32 301.24
W BAAY 458.51 469.01 479.79 274.80 250.70 291.14
figuieu 435.66 447.71 460.20 269.40 251.54 289.81
nsngIAY 437.57 449.50 467.79 276.60 259.87 296.27
Ao 443.16 455.41 467.89 282.70 269.39 302.78
flugeu 425.85 436.32 447.24 277.00 268.95 301.08
AaAy 433,19 445.00 457.06 271.30 274.01 306.26
NOAINIEY 450.46 461.83 473.19 276.40 283.80 314.65
Sueu 471.43 481.72 491.74 276.80 293.20 323.94
\de 454.08 465.49 476.97 326.68 274.21 303.83

anifleiflauant 2563, 2564 way 2565 LosazmuEIEU 28.06 41.09 36.30
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5.1.1 %’a;ﬂaﬂ‘%mmmmé’mmﬂ%’lﬂﬂﬂumﬁwﬂﬁﬁiﬂﬂlﬂ/\lﬂwmgtﬁm A0N0N 1

I~ o

fuuunensaifinzantudeyauaiinniigafie fuuu ARIMA (1,1,10,0,1) 3 B
TiAadunuaandsuidsassvesnsnensalivitiu 14.116 uwazidleldnennsaldoya
Umanrweamsldluitlusiuiifuinveuesmisiniingianlul 2563 Faududasd
LASURaNIENUINNITUNITEUIAVRlsAlAIA-19 TnenaveenIsneInsalnuIIUTuIaaY
fosnslalainlul 2563 msagiuuldufinndudioouanuualiinludfiwaudan
PoyavtanuiUsunaanudesnsdliilul 2563 anawint 2562 Jeuas 14.7 uavdeya
NEANITNEINTAIlUY 2564 anasaInT 2562 Seeay 23.75

5.1.2 feyauiinaenudosmsldlwiluasiuiinissgliiiveagin aonii 2

= & o =

mLuungInsamingauiuteyayailinigare muuy ARIMA (1,0,1)(1,0,1) 54 39

q
o w L3

TA1LRa8AINUAAIALAR BUNIAIEDIVRINITNEINTAUYINAU 11.984 Lazwialdwensaltaua

Y

UsaunsldlniluesiuisuRaveureansiniginialul 2563 Jadugilasy
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HANTENUIINNITUNTIEUIATLLsALATR-19 Tngnavaanisnensalnud USuanislalin
Tl 2563 Arsaediuunldufiindy dodsvanuualduludfkiunuda ndoyaatanudi
Usuaanuseansldlniilul 2563 anasand 2562 fevay 30.65 wavdoyaanuanis
wensadlul 2564 anasant 2562 Seway 21.13

5.1.3 Foyaviumnnudoamslaliiluasiiuiinistegliiieanin anidd 3

A Y

AkUUngINISNImInzauiutoyayailinyignfe dauuy ARIMA (1,0,0)(1,0,1) 34 34

q

WA ladyANAaIARRBUMAIERIYRINITNEINTAlYINAY 11,135 wasiileldnensalvaya

a 2

Umannudesmsldliiluasiuiifuinseuvaanisiiiiginialud 2563 Fadutaed
1ASUNANTENUIINNITLNTSLUINVRILTALATIN-19 TagraueInNIsNeInsaInuINUSLIMAIY
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nensallut 2564 anasa1nd 2562 Seway 6.57
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Foyannudansldluinvasnisiuiidenda Tulwanundswiagia

A1519% n.1 uansteyanudeinisidlnivesnsinihiendndmingin luaiiug

40059 1 @01l 2 wazanniif 3 Sausd 2561 97 2563

anudesn1sidlniiesnstiihihendndamingiin

Y \Wou (unging)

aondi 1 aonfif 2 aondifl 3

1NIIAY 70.00 241.71 147.39

NUATRUS 72.50 270.07 95.90

G VLCH] 71.50 265.71 108.27

WU 70.40 229.30 116.19

NQEAIAY 73.00 214.99 124.36

Tquiau 68.00 2000, 106.74

2561

nIngIAY 68.40 236.78 109.00

BRRIGRY 69.30 237.56 110.51

flugeu 70.70 233.75 101.34

maAY 69.30 229.11 105.15

WeAINEY 68.00 243,08 146.39

Sunau 68.40 256.04 115.96

1NIIAY 67.30 251.50 120.19

NUAMUS 69.80 227.84 93.68

FVRLCH 73.50 216.31 129.35

2562 ey 77.70 281.30 132.07
NQEAIAY 71.30 256.83 126.46

guieu 70.50 281.87 123.04

A3NH1AY 42.60 263.82 125.96




A1519% n.1 (61D)

51

anudesn1stdtnihvesnstiihihendndamingiin

9 Wou (WngIng)

aondifi 1 aoniif 2 aoniif 3

damay 41.77 268.46 134.32

AueeU 70.43 265.39 117.62

2562 naAY 70.43 233.13 129.81
AN 67.40 269.28 127.03

sunAL 69.20 280.39 131.10

1NN 72.50 301.26 149.67

NUAINUS 66.50 300.29 139.84

A 76.20 106.70 130.07

LB 20.39 176.60 104.65

NEYAAY 57.20 176.60 104.65

lquiey 57.00 TEags 128.43

2563

nInNgIAY 55.60 164.49 84.84

GNRLGHY 57.70 155.10 85.09

AU 57.70 155.10 85.09

ARIAY 54.10 149.17 102.96

NEAINEYY 49.80 153.47 101.46

SuAL 49.80 153.37 89.04




a13197 0.2 Feyanudsanislilniivesnisiiiidendndminguislusounnsiau

U 2558 flamsuiiguiewl 2563

anusesnsldliihvesnisiwidendndavingin

Ba) (N Ing)
2558 2559 2560 2561 2562 2563
unNINAL 375.00 413.00 401.90 432.20 453.70 472.30
qumﬁuﬁ‘ 377.40 424.30 421.90 446.40 469.60 454.70
fuAw 385.20 421.80 412.70 453.70 470.70 442.90
SUCALLP 390.00 423.30 407.10 442.00 470.10 345.30
NEWNIAL 367.60 419.60 408.40 416.30 446.00 274.80
ﬁQ‘LJ’]EJ‘L! 350.00 367.80 381.70 411.80 417.20 269.40
NINHIALU 349.60 374.40 392.80 403.10 422.80 276.60
damey 350.90 376.10 398.30 417.60 426.20 282.70
fuegneU 349.80 381.70 3769 392.60 401.20 277.00
GG 356.90 362.50 386.80 409.50 413.00 271.30
NEFINIYY 369.20 388.30 416.00 422.20 431.70 276.40
RiVRRTGH 410.80 415.80 421.10 440.50 467.50 276.80
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