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amumsniladn-19  TuvusAdssnsdgifnia=derivuauisadsuidlAnanumsidsundasindrtidognaiens  TngmsAnuia=nsiSeus
ogwsiaidoy TuvruiUssnsguonglianunsnusudolifiws1nisisoumsadou do azsuiuumsaaufudoguu liKu=aunTSISeUSVauLd
018 @IMRINAN0:=NWAUSWNgIAaRT AusUiuumsaoundlu Tuawsnaduiasunissu§ia-nonuiilaifdguonelfininags dwaliggvony
idglomalumswiuunaumwddnauluaog

fogAwainagiveuunANUdsiounsinuJedeniluguassalumsiSeusvaugavonglnefinuia:ysanmsnauindoguluus:anst
T8lumsaoundngns “Smart with ICT: dSUEgude” 5 SU BaunAnulsousouToyagnnnuia:us=aun1sniosy LaswnsouluoAaTkiNg)
fAumsooniuukangasamsugaueng dotne=luls-Tostdmsugnomiuulumsinrimangasmsaoudnsuggiong tugruuniieu Uiduen
SusiuiumsaviasumsiSeugnaontanvouguong sogondnsasadsaunisianiVasuiseu§ Sve-tluditnunevednoudduludunugsde
na=iunsionadmsiuindoumswisutogwduiusiolu

fdAiy: MsiSeunisdou, &IALEEINE, MSISEUSNAEU

Abstract

In 2021, Thailand will enter an ageing society completely. This change will affect the way of life due to fast-changing technology,
such as perceiving news online ubiquitously, buying an online product, searching a restaurant for dinner, or even using an application
to register for the vaccine during the COVID-19 situation. While the youth and working-age population can adapt to these changes
easily by continually seeking education, the elderly could not cope with the changes very well. The elderly is faced with various teaching
methods, teaching styles and media that are inappropriate for their learning. The main reason is their physical and mental conditions, in
which a general teaching style is unable to leverage their perception and understanding as they should. These issues become a massive
barrier to their learning, leading to an opportunity to improve their quality of life.

For this reason, the author aims to study the factors that hinder the learning ability of the elderly by reviewing existing theories
and applying them in the course named “Smart with ICT: for the elderly”. The experience from applying existing theories in the course are
used to build a conceptual framework for designing an elderly course. This should be useful as a guideline for those who plan to create
teaching courses for the elderly. This is the starting point to promote lifelong learning for seniors. At the end, we hope that the conceptual
framework could help in building a society for exchanging a rapid changed knowledge towards the sustainability development in ageing
society.

Keywords: Teaching, Aging Society, Sustainable Learning
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Abstract

The study of preventive maintenance of the 22kV electric power distribution system in Mahidol University using thermal
imaging camera technology. The use of this technology is a proactive maintenance strategy based on identifying the root cause
leading to equipment failure and using this information to reduce breakdown and extend equipment life. So that, to detect the fault of
electrical equipment in a 22kV electric power distribution system, this technology is used. The purposes of this study were to present
an operational analysis model and to reduce the rate of power failure incidents in Mahidol University which can lead to planning for the
maintenance of the 22kV electric power distribution system for efficiency.

The results of this study showed that using thermal imaging of electric power distribution system from 2020 — 2021, electrical
equipment malfunction and electrical connection can be detected before an electric power failure occurs. In addition, the use of the thermal
imaging camera can also help electrical engineers or distributor administrators to determine what really caused in the electrical system
problem accurately and suddenly, which will reduce the rate of electric power failure incidents, meanwhile, increase the reliability
of the electric power distribution system in Mahidol University. Also, suggestions of this study can be applied for preventive indoor
electrical system maintenance to reduce the incidence of electric power failure from the electrical equipment in the building, safe use of
the electrical equipment, extend the lifespan of the electrical equipment and increase the efficiency and stability of the electrical system
for electricity supply.

Keywords: Distribution system, Preventive maintenance
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RogaNgInIanINTA (Space Aerial Cable) IszgznuuUs:zu1ru 8,000
wes HelwlrnuktisssumeluiungaUs:nousogermsaniuifio
MSIANISISIUMSAOUVY AU INENds aniu [AsINSane Aug
HOWNUNANY 01ANSEINIIU Ia=HUNEIUNAINIBUBNEIANS KN
ssuudmdngwih 22 flaldast AvnaromnaikniavadliawIsning
nsziawwls 919diwans=nuAaNISIANINSS NISISIUNISAOU NS
JpuAvuvesupAaINSagatuauu  SaufivnsIAvIuUS:3uALLIN
ﬁéﬂﬁryvo\]un'lc‘)na'la'auﬁﬂa ma191 Tngnsivuls=ansmw 1o
nsanmsiNalWWaTATogvaus-uudrnglwwh 22 flalas awisn
linaneds Isdsa=non Uaonne na:drowuibotioliludogdurfions
UrsuSnyugelavnundavtingnwaoiusou (Thermal Image Camera)

J990un1sningnIwAIIUSBURAIENEDINENIWAIIUSOU
dnSuvuingssnyigelavius:uuimting Wi tudogouilundey
iuagnuin  wsr:msrenwanuSouawsaililngldovnn
s:uulwwh  nndousnumeluumdnegndguiina A1A1ET G9aUNsn
Bowlimudna nazdonsoowunouEnuna dronsiwinSoggia
S=uUTMLNgIWWIEISNIWIBUNISUISISNYIADENTUS=-anSNwW
asndninseuo:Tnandiiulumsiisesnu naanuasndszanuviu
AukdosvuiifeavouiodudumsifvidegwiUs-ansmw 1y
Ao WUBatiovods:uuingWi  Gogandns1MsINAIKANIST
wiavoulailuagouin

MuduunAulie:INgaTouiun1sANBINSUISISNYIIBY
Jovnus:uudninglwih 22 flaloas meluumangrdguina man
g1 AogNWNgAUSaU  AYENISANuNUUIUaUS:UUFIHUNEIWEA
22 nlabas na:inmsus:10uls=ansniwvedaunsni lla=9asion1y
Iwwhlus:uudntingwin 22 flaloas MnmwringAwSeu 1USgU
fgugrurnDRIANAvovaUnstl  azgnsonlwWiIngdwainy
umsyu NETA/ANSI MTS-2019

Janus:avA
1. Wonsoedaunou@aUnavavgUnslus:uudanurgTww 22
nlalas vouurmdngrdsuina mMagn
2. lfioandnsiMsiAaImaMSIWinTATod
3. 1o vuulunIsUrsISnus:uuFMUNgTWEA 22 flaloas THifia
Us=ansnwlunismsavdou

s:UgudsMIsfiny129e
1. AutdumsAnsuuilaus:zuunkingiwwi22  nlalas
VOUUMINENdsuUAna Aa1en M 2 999S (Feeder MHD 422 na:
Feeder MHD 424) wSouriungunsaiiia-usiocugnsonalwilng:
AITUNISASIVEBU

sUnl 1 IwuRlanvsIkLvUnsaiTus:uui kg Twih
22 flabas AiFITUMstenwALSoU

ms i 1 Frusugunsnilus:uusntingIwiln 22 Alaloas

Feeder Transformer | Load Break | Drop Out | Disconnecting
Switch Fuse switch
MHD 422 45 5 153 21
MHD 424 56 7 201 33
Total 101 12 354 54

2. Aiiunsnsavdngrurnivevaunsti nazgnsanIwin
Tus:uudnting 22 flalast sosndovrnaniwaoiusoutuganrun
Inglginodijo Fluke Ti450 Pro

sun 2 ndaurngmwndusou Fluke Ti450 Pro

ndovrinenwaousau (Thermal Image Camera) 10U
gUnsinfgTun1smso9dusiaauws IsanSaSuanLSau  Allioanu
voudnn  llarmisivassuasuwsisarosuanousoundnlinaun
DuarunndiusUiuuinuasig q Rlandrifuuuktinsenaniua Display
la:geaunsnUuiniBuiWan w (Thermal Image) IWotiu3IAS1H
na=garitugUiuusiesiulsl - Boluunaowtie:TEidugunsninantunis
ns29IRgrurnivavaunstilus-uugringwin
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sUAl 3 fvagumwrineAcuSau Drop Out Fuse

3. IoshiliumsmsaednarunnivovaUnsni asgasony
win{us=uudntinglwih 22 Alaloas AdendovtirenwaouSaulu
ganriruAldo TuiunousiolUe:FovingrunnBnssednls U13IAsI:K
waiiogdnousoundaliogiuncurifousulinsosiouinisusulsy
Tnedincurintdainst:Horungntdumlleg 2 35 muwAsgau
NETA/ANSI MTS-2019 Fia

3.1) 381USguIfigu Delta-T (AT) Fio MSWASNNQUKND
9ANiouNsAsa9dou  (TPoint)  IUSeuIRguUarUKNDVERANIE
dWay (TRef) Tnemsidongndwae-manstunengunsaiiiivuly
anurusidganu nSegaravwiAsIRegiuamo:AtdnuindiAeuiu B
asnALIIQEUKDAIANG (AT) Tionaumsh (1)

AT = TPoint — TRef 1)
InamnuAlA
AT Fio grunnDAIAnsgvadaUnsn

)
TPoint Ao grurinDvavaUNSURIAI9SY
TRef  #o orunnN(gaay (PO)

MdMsWastanurinIANgW  (AT) Ifguiugurni
anmwiadouvruzArnsda  (Ambient Temperature) Ingnalus:
WorstunaukNDAIRNA (AT) Tiaosifiu 40 °C lia=grurfinals
9-FovliinugrunnlgvannaunsaiaunsolgeIuls suaumsh (2)

Tw = TAmb + AT 2)
Inarimunti

Tw fio grunndavannaunsniaunsolgoIuls

TAmb Ao grurnianwidn&ol

AT Ao grunniiimnsevosgUunsnl

3.2) J8IUSBUINgUATQIUMNDUINSTIU  (Standard Base
Temperature) Ao MSWISUNQEUNTIANIAINBUNUANUAND
UIRSZIUANSIUAN 15U aralwiihiDaususdn PVC ihalns:nalkan
IRUWARgruKNDRIUGonuon:dovliiiu 70 °C KSaanalwiniliauou
sln XLPE ialins:ialhanifuiinarunniniudenuana:sodluinu
90 °C  fMmINwugKDNIRIFDAIRUNIIAQUKNTLIASTIUVEY
aunsninruAIaRYIINRAUEAUNR

unA2Wd9IEN1sdIAs1:KarunDAIRNA1AI83SIUSEU
Ifgu Delta-T (AT) uUs:10uUs:ansnawvadaunsd a:usionigasa
nulwih Iietlugmsoniwumsingssnsisalounu Tneddui
AOWIABY 11:5:AUAIUSUIISIVOITEYHND199:INATURLEIAUAIL
SUIISY IAAYAIANS WA 2

4. MSMAUUAS=AUAUEIALY Nlazszg=10atunsiiTvdnymn
aunsnilus=uudmnelwims1on

2 Infurimsus:idus=auanuaAnylumsiirilvounsifus-=uuihrnglwih

s qmngﬁﬁ' vonu:ta SzAUADILSUIISY
AU | NANAW Normal | Warning Pro
(AT) blem
1| Tifu | eostnismsoeaoudn| v
10°C | Tulomasialu
2 | 11-20 |msovaaudaludisu v
°c | du 9 Tumsmsaedou
ASusiolU
3 | 21-40 |9:Aavdn1sunsIsnu v
[o] —_
C lngWwoasurnoU
dAryvoaunsmi
4 [ U400 |9:Aavdn1sunsiSnun v
[o] .
C lngrou

s=AUA 1 an1u: Normal AIsTiMsmsaeaoutlulomasiolu
hSooeutiosla: 1 ASY

S:AUA 2 anu: Warning msaedeutiludausiug Tunis
nsaeaounsusiall nienTvnelu 6 feu

S=AUA 3 @MU Warning 9:RovIMSUNSISNY IngWSTun
AowdAyvavaunsnd rSanilvmalu 3 1Fiau

$=A1UA 4 anU= Problem 9:Favdnsusesnulngsiou

5. msmnuns=g=19a1lun1snsavdngrurnivavaunsn
azusioruInsoNNIWWATUS:UUNKUNEIWWY  AuIwuANTUNS9:
inun egtiosla: 1 ASY E00199:MKUA 2 ASY Ao douna:nay
MstnSISNEIS:uUIWIA nasifusousouioyaveuiisial 1ednr
Juiinus=3amsunsesnyvedaunsn

wan1sAneddena:nisenusiowa
msfinyMsthsisnssedadnus:uuihkthalwih 22 flaloas
Av8NISIIAS1:KAINUAIUAANTUNISIIBULUISISNYIBITauNU
gunsni  nazgasaniwwhlus:uudntinglwin 22 flalbasi Ing

—d o

N1SIUSEUINGUAIAUIANFAISHINYUKNDNMIKUIIEAUNAINIU
AUFIKLIIAU 9 AfvuludnurusAeonu roansoinuiAgsnagu
ano:TnanAldulndifgenu  LIRSUNUEaNAUAINEAYTUNS
MuwuUIsISnyuBudodnuaunsnifus=uuiring W Airu=au
lazods=ansmw  TnginwaingaowSeuvevaunsnilia=gasiony
WWhlus=uudrtngiwin - 9anlassmstnsSnuns-uuimtingwin
22 flaloasi Us=910vuds=u1ru 2563 — 2564 vodvuarsstullng
I8:5:0U91ANS  NoYMENWIA:daondey  dinviueSmsua
uKBNendeurina ulEdias1:rivedunstiinu Inedsiea:idenmd

1. Inaniusnadnd sln SF6 GAS (SF6 Load Break Switch)
Tnaniusnadngilugunsnisin — salwilnisygustarinu
wSaunu 3 wWa Ingldntindudailunuustn Puffer interrupter Ingld



Iid SFe ifuausulumsiuasa Guddouls:nousing 4 Ae:Fiounsoe
dousdgnaadrinanwaduSou 15U Thamusnadnd SF6 Voltage
Transformer 11a: Drop Out Fuse RSITU Power Supply 1a=9ARoNY
IWWn Terminal Lug 180 Hotline Clamp

S

sun 5 nMweingnowSeugunsniUsznouvoulnaniusnadng SFe
USIorUTaIASIBUNUS:avA

Tnaniusnadnd  SF6  uSioruTveImsiounds:zavd 10U
aunsindAryn9:fovtinowdAryduoguun  mniRaIKeTWTA

amd SF6 fwa B Vonu:thfumsunumAelfnsaedoudilusiiusiu
Tumsmsaedeunssiolu
MkrglwwhluusiatuaunadIRdmansiwwndaganas:uudniing
AITUNISASI9daU Terminal lug TuusonudiBunsrimiAy

KSorNdIwun1sauns:nalwwiveus:uu

2. aSoUorWad (Drop Out Fuse)

aSoUlriWodiDugunstumn -  salwilisigu  nazidu
gUnsnillauiundlus:-uudmtinewiia rinthileviugunsnitus:uu
Hntalwwannsznalwiuiuwne [nedwodasd (Fuse Link) 10u
mruaWAavalianduldouUs:nousin q Ne:Fodnsidausioy
ndovnitgmMwaduseu 15U KUNFuWaveINs:=uaNWId NazgArony
TWW1 Terminal Lug nSo Hotline Clamp

suil 6 mwrirenowSounSoUioriadloununonUadiwiin TR1
VoJ9IAISATUINATANISIWNE

mswi 4 arunnindnliveunSodionriad Javiunondavlwiin
TR1 vovoA1sSArUzINATANSIWNE

TAvavUSIoruaINaT 9:dvwans:nusagEIwiludruouuin wszdu _ _

; . , Point Temperature Delta-T Severity
aunsninegindandlwwhdgosunngn Inge:iamsnlpSuwans:nu -
43 91A1s Uhdandadiwwlus=uugrung 97uou 45 yn PO 381 C - Ref.

P1 38.7°C 0.6 Normal
mswi 3 arunnindalivevgunsaiUs:naulianiusnadng  SF6 P2 38.0 °C -0.1 Normal
USIorUTNOTAISIBUNUS VA P3 39.3°C 1.2 Normal

Point | Temperature Delta-T Severity P4 37.3°C -0.8 Normal
PO 29.3°C - Ref. P5 127.1°C 89 Problem
P1 306 °C 1.3 Normal P6 38.5 °C 0.4 Normal
P2 31.0°C 1.7 Normal y Lo ; _
o o8 C iy - ] _mnmsw.un 4v :naoamamwnmous'alimms-nmfovm
' ' 9rUMNDUSIDUIRFAONNIWWINIKLA 7 9 1azinANRSIIATALIN
P4 26.7 °C 2.6 Normal AQUKNDAIANANAUAIS WA 2 9:WUANUEAUNAUSIOTUFINUIN
P5 44.3°C 15 Warning P5 Dcurndinans1y (AT) agil 89 °C Buusiorusinanoilugnduia
P6 31.4°C 21 Normal vauns:zuanWodiwa C Venus=infunisufjuire 9:Aavbn1suisesnun
Tngsiou  iliovnarurNDNAsIIAlATAIGIINUNIIAIRUKNDEuERN
ANESWRE 3 ndouienwAsuSouausnasoedn  Qunsniausnldoula (TW) envdvwalinSouionriWoddisa 1naIkm

QruUKNDUSIONUIAFONWIWHINIKUA 7 90 a:tnANASIIIALAUIT

AQEURNDRIANAWAUAMSIA 2 9:WUATAUNAUSIOUF ML
P5 DarunndAlansig (AT) agil 15 °C ausinuaunarougmibou
riovovaelwwisdgy AL SAC AU Terminal Lug veulnamiusn

Wwhinavos amsluawsniduus:=uulwwnla dwans:nulngnsy
Fion1sANonssy MsiSsun1saau NSURURILUVOIUAINS SOUTY
InSovliomelufioUuAnisning mansiyadguneluennis
ArzINAdANSIWNG (A
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sun 7 mweSaUionriwod wa ¢ AifinAowSou
USIorUKtEWaVaINS:=UaNWIE

i

e,

3. AdnouILARIAINY (Disconnecting switch)

AanauuAVaEdnEKSoadnsluln 1I0ugunstisin—sialwiin
Isvgy Aliausniaovesveuzdikanauin q T8 mndaowdubusiod
Unovasvou:ilnandodidliian Uainos (Load buster) 10UfAUDISN
Buddouls:nousi q Re-FiounsaedausitandediteniwauSou
U nihduwavevadnsluin na:9asongWWn Terminal Lug nso
Hotline Clamp

sUn 8 MweingAIUSOURGADUILARIAINT
Al Cable Riser Pole Feeder MHD 422

MSWA 5 QUKNDNIAlVaAAROUILARYAING Mian Cable Riser
Pole Feeder MHD 422

Point Temperature Delta-T Severity
PO 31.0°C - Ref.
P1 33.7°C 2.7 Normal
P2 31.0°C 0.0 Normal
P3 33.3°C 2.3 Normal
P4 31.4°C 0.4 Normal
P5 31.1°C 0.1 Normal
P6 32.7°C 1.7 Normal

INAISWA 5 NADINIENIWAIILSOUAIISONSIIA
rURNDUSIONUIRAENWIWWMIKUR 7 97 a=tnANnso9dnlaLm
AQUKNDAIANANMUAISWA 2 9:WUSTaUHNDAIANGI (AT)
auanogn 2.7 °C Buogluincuriuni 91nmsosdauUs:aansunsISny
gunsniUs=nauian Cable Riser Pole Feeder MHD 422 wu31 9:0ms
UnseSnuidelovnuiluds=9nniwsounugiudnsesnunanitinii

§98UNINYIAYUARA FNANEN |ﬁ0001n|ﬂu|a1ﬁé1ﬁrgIﬂs§us:uua'la
inidalAnuNdadndineswiin 22 flalas sidgunsni CB MHD 422
la:igousioiAUs:-uuangInlantionu Feeder MHD 422 Vionu:=th
TunnsufURAe Aitumsnsovdoudfuus:9ragutiosla: 1 ASY

4. rliandadiwwAlus:uusrtnglwia

hiandaswihlus=uusutingwin - inthRans=aAulssau
Twilus:uuikune 22 dlaloast Dus=Aunsvauliuiu 400/230 loast
uilugUnsnidrAryiazisArAeuiguiioiisunuaunsnilus=uu
dmtnglWiinstndu q Bubdouls:nousing o Ne=Fodnsidausiog
ndovtienwAuSou U Mtklonlay ysdy gaIAsuIsIaUVLU:
IuiiThan na=gasian1lwwh Terminal Lug 1So Hotline Clamp

sun 9 mwrihenowSauvounonUadiwii
01msIsuguUUs:U1 vu1A 500 KVA MSAAATILUAVIU

M 6 grunniNIAlAvourTonUadiwin ansisugutinus:th
Point Temperature Delta-T Severity
PO 40.7 °C - Ref.
P1 41.3°C 0.6 Normal
P2 41.1°C 0.4 Normal
P3 40.6 °C 0.1 Normal
P4 40.2 °C 05 Normal
P5 39.3°C -1.4 Normal
P6 39.4°C 1.3 Normal
P7 39.5°C 1.2 Normal

INMISWA 6 NADINIENIWAIILSOUAINSONSIIA
QEUNNDUSIDEUIAFENWIWWANIKLA 8 90 IastnANNSIRIAlRLIHY
AQUKNDAIANANAUMS WA 2 9:WudTarurndRIANAN (AT)
guanagn 0.6 °C Buagluinturiuni 9NAso9dauUs:-3ANSUNSISNY
aunsnikandadiwivevormsissguinus:un:imsuagesnsidu
Us=fnnd Venusthfumsufuadio  Aitiumsnsavdousluds:91
ogwliogla: 1 ASY



—53.9

AD

Max = 41.0
Avg =327 28
Min = 16.7 | o4

-14.2

suil 10 mweihgnouSouvavkonadlwi
01ASOUSNEAIINEDL VA 100 KVA MSARAIILUINOU

9ngdAl 10 9=0umsthemwriliondadwinormsousny
Fuondou  INATATUNNSHENWAILSOUY:ASIIARAIAHTIUAY
Tnatsiluiun (A0) na-thAnarunndiods (Avg) AIRlGIUSsUIiBUAU
aruNNDVouIAF AN (PO) IomaruMNDAIANGY (AT)

MsA 7 geurnDRdnlAvosnTanlaswih 9nsausnddiondon

Point Temperature Delta-T Severity
PO 35.7°C - Ref.
A0 32.7°C -3 Normal

INMISWA 7 NAOINIBNIWAIIUSOUAILISOASIIIA
QrUNNDUSIDEUIRABNWIWWANIKUA 2 97 AOWUR (AD) la=9nS19aY
(PO)  Nla=tnFNMSI9IAIALIMANQEUNTAIANAIAUAIS IR 2
e:wusborunniiiAns  (AT)  eglunturiund  9nAso9dou
Us=aRmsunsesnunaunsaikandadiwiavesennsisvguinus:ua
2:0msthseSnuiduds=9nnl - Vonuzuhfumsuguade  sudunis
nsovdouBluUs:agutiosla: 1 ASY

asUwan1sfiny1d9e
MNMSASI9INgTUNTVavaUNSRUTus-uuTInLNgIWE 22
flabas Aoendavtineniwaoiudou Us:91U 2563 — 2564 aw1sn
W9IstUUIBAIAUAIIEIANYTUNISINILUGISISNEBITo AU

gunsnilus:uudmunglwinTRIuaulsd

MS A 8 asUwanisnsadngrunnivodaunsnilwil Us=910 2563

Location Normal Warning | Problem | Total
Feeder MHD 422 60 1 - 61
Feeder MHD 424 103 1 1 105

Total 163 2 1 187

NMSNA 8 wamsUs:IU Nazs=AUAUEATUMSIATY
aunsnilus=uudminelwinng 2 oues doulhnyorunniRinnFIg
(AT) Tuiiu 10 °C Buogluinturianiu: Normal Tudouvey Feeder
MHD 422 nsoawugUnsaiivadnadiaurniiinneg (AT) ogi 14.5
°C anu: Warning S=AU 2 B90:fouaniiunisnsoadoutn nianrly
melu 6 1fiou $uou 1 9a As ASoUloWad Uaviurianagiwii
TR2 vavomsAn:dnonwnamans odequulsidndumsiilvido
ANNAINAINYNFUTAVOINS:UONWIFHAILINNISANIWOIYNS
T8wuvovaunsnl lla= Feeder MHD 424 msoawugunstun@auni
Dorunndniansng (AT) gl 24.5 °C an1u: Warning $:AU 3 B9
9=Fovridumsnssedeudt nsonftvmetu 3 ideu $1uau 1 9n Ao
nSoUloriWadlovius:uudningIWiUSIaUUWAUDAGIAST)
Inenavnilinsagdouwu  dronsiwianSayanias:uudanunglwin
[AAntumsanIwuunsISny - wlaudninsguaunsnininwuaunsmi
$1sa nazimsmrunduinsssSnuntinseiuinuanisauns:ialwa
vouumdngnds  IiolAinnuans=nusodlEwitiosnan Tnesidu
msifilvivasugunsailil itioseniinnouSoua:auusionIaduia
vauns:uanwWodeuinnnisiaaurasua-ate  la:lfAnsoawugunsni
AEAUNASN 1 9n AdarunnDRIANE (AT) ogi 89.8 °C amu:
Problem s:AU 4 9:fipgtnsuSnulngsiou Fio ASaUloriWad Uavnu
nionladlwiia TR1 vovannIsatuznAGANISIWNG IJonsosdouwy
Tsidunsuszanuunugniaems - azisndunsiitvidunst
Isvsoulugosuanivarstsms  WolLTRINAWans:nusioN1sIANaNSSU
msiSgumsdou  lazmsufjuAvIuvaduRansmMelufavuuans
nangImans enAsacuznadiansiwng Tasdumsifividasu
oUnsaifi  1tiovonininAoUSoua:auUSIoNIAGLEHAVOINS:UDN
Woduinanshaourasuazany

MsA 9 asUwansnsodnaaurnivavaunsailwil Us=510 2564

Location Normal | Warning | Problem Total
Feeder MHD 422 78 1 - 79
Feeder MHD 424 72 2 - 74

Total 150 3 - 153

NASWA 9 wamsUs:U Nazs=AuAUEATUNSIATY
gunsailus:uudmneWing 2 oues doulrnyorunnininneIg
(AT) Tuidu 10 °C z?oazﬁumruﬁamu: Normal fudouvou Feeder
MHD 422 msoawugUnsni@aunfidorungiiinnsn (AT) ogh
15.4 °C aniu: Warning S:AU 2 G99:FiovsnidunIsnsoRaous
KSonilvmelu 6 1siou §1uou 1 9a Ao ASaUlgWad Uauius:uu
Fntngwi - uSioruladieninAAvAUAMAnSIa:uYsemans B
[AddunsaNIWUUISISNEUSIonUgARoNWIWWY - Terminal  Lug
vouaSaUInriWad  na:insimuniudisssSnniinsenumkuans
auns=ialwilveurnanende  welulRinAWans:NusivaIASAL:
AAUAERSIAzUUYEIANERNS 01ANSUSSEIUSIU 1 9IASHdALANa:
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paVRNUSUMINgNAsUAna  lase1A1saruzinAlulagansauinAias
msdoans llaludouvod Feeder MHD 424 msoewugUnsniniun
Uni $uou 2 9a Téiid 9aR 1 Thaniusnadng SF6 USIoEUTWeTATS
lounUs=avA dhanwignidousiovavanaWilisugy AL SAC MU
Terminal lug voulraniusnadad SF6 AiwWa B Darunfinimnsg
(AT) 08 15°C anu: Warning s=01U 2 Bu9:Fiousdunisnsaodou
1 rSanilvmalu 6 ifou Tnenasenilinsovdouwy dronstwiin
hSowanas=uudrrgIWWIAANTUNMSINILULISISNYIUSIOUIA
sanIWWA Terminal Lug InglionmsAlfisuwans:nu 9 1ans Teiin
01MSINGAGANAUANE  01ASANITUIKIBIAITOMSWAILIFNIA:
ASOUAS) 9IMSAULIUADUAU auuiii 9IASEAWNDAE (Condo
A-D) Ina:zIsviSguansauUNBIAUKIINgNaguina Inge:=Aavus=au
douviusi € AldSuwans:nu WerimuadUlunmsiisssnulngl
NS=NURONSIANINSSY MSISBUNISAOUVOVEIATS lAzgAN 2 ARSI
wupwEaUnAAe  aSeuloriWadUovnunlonUadiwin vavaais
nownunNAnwUUNUNBUARa (Ko 8-9) quhgﬂr‘iumnm\] (AT)
06 30.4 °C anuz Warning S=0U 3 Bu9:Fouslun1snsagaous
rSonflvmelu 3 1ou Budoquuldddumsiivido aukaiiagIn
Induwavedns:uaniWadnasunnmsanwangmsiduuvevaunsi
wamsAnyIMsisusnuidadovnus:-uuintng 22 nlalasi
AYENdaVingnIwAIILSOU wudmstignwanuSaulus-uu
NhgWWUs=91U 2563 — 2564 @1SNASIIFOUWUAIWTAUNG
vovgunsniriounv=iaimamstilwiiniatodlst Bugostiaronsiwiin
hSauRnias:uuiringausnaiAsIAIazrIuaNNIATvdryrfus:=uu
Iwihlsignsiadna:zsomida gogandnsinisinainnMsiwiiavoy

wan1s39efidgonndeunuIlnuIgNISWRILREWEIEU

unAowtilunisAnuanisus:gnaTdinalulagurimun
OUARDUEFUIAINSSY  lAa=MSUSINSIANIsags:uu Iiialis:uu
FmtnglwinTgiulsiegvdaitiogunouiuadiaziaiosnws:=uu
dntnglwivedundnendguina  Budeandosmuidinuiems
WUogEaEu (Sustainable Development Goals) Tuiruneh 9
AUVIADMsWaulasva$wilugruAacunw (Industry, Innovation
and Infrastructure)

finAnssuUs:=nA
VavauArUUAs1StulInANazs-uueIA1S NavMeNIwIa:
dunondou ddNVUESNISUA UMANgdsuna NoulAshioyalu
msfinyLaETUASI
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Abstract

This research studied the adaptation of tourism laws in climate change, by using important research tools, qualitative research
in the online form interviews for the situation during the COVID-19 pandemic. This is an analysis of documents and interviews from
people who use the services of Rambhai Barni Rajabhat University, by using a specific population of 100 people from more than 300
students, consisting of regular and special education. The results found that 96.15 percent of the respondents expressed their opinion
in the direction that they were consistent climate change bill B.E.....is a draft law that is important for managing information about
adaptation in global warming situations. In this research, the study researcher uses the area “Wang Suan Ban Kaew” as a case study,
because Suan Ban Kaew Palace had been registered to the ISO 21401 standard as a major tourist attraction. In the essence of Article 37
of the Climate Change Draft Act, B.E. Article 37 refers to the risk assessment report to support adaptation in the global warming crisis.
It requires public access to climate database reporting. It could be seen that this draft will be an important part of the development of
the law to bring about the change and improvement of the law to be modern and adaptable to the changing climate. Especially in the
tourism sector, there is a need to create an adaptation process to support the issuance of a bill relating to the adaptation of the law.
It will be used with the organization to jointly preserve natural resources and the environment to be sustainable. The development
of laws in the dimension of tourism is necessary and to be consistent with the national tourism strategy that can generate economic

income and improve the well-being of local communities.

Keywords: Adaptation, Tourism Law, Climate Change
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Abstract

Sustainable Development Goals, which was launched by United Nation (UN), is known worldwide. It is a tool to
declare the level of sustainable society and has been used by various organizations, including academic institutes. This paper focuses
on the experiences and lessons learned in putting the SDGs into practice. This research is designed as a literature review based on
internet and faculty experiences. The faculty Tropical Medicine is a unit of Mahidol University and initiated and implemented the activities to
achieve the 17 SDGs. In the first year of the project, we selected all 17 goals by conducting all possible related activities according to
our mission. In 2021, the university informed the faculty to select at least two goals based on their expertise. Faculty Tropical Medicine
selected Goal 3 (Health and Well-Being) and 17 because our faculty profile is related to human health and well-being. We also offer an
international curriculum and training program and have a local and international network, hence Goal 17 (Partnership for the Goals).
The lessons we learned were understanding the concept of each goal including the details for each indicator. All activities should be
posted on the web on the Mahidol website and the impact on society should be explained. Writing a statement of activities should be
reinforced through the participation and training of all faculty members involved. The important key is policy writing and implementation,

monitoring and corrective actions are required.

Keywords: SDGs target, Good Health and Well-Being, Partnership for Goals. Tropical Medicine

Mahidol Sustainable Development Conference 2021 27




28 Mahidol Sustainable Development Conference 2021

unti

merdIthnemMswiLNIkiaRaossuliduanidow A 2558
ﬁUs:quaﬂutﬂThm’nh'\lasz:mﬁ (United Nations General Assembly)
T5iInnTsUs=guaneandfosNsSWUREIEU 1de3un 25 Augteu
W.A. 2558 1W0SoUAUINNSOUNS:NSWRLNAGYEUVadlan gIuAn
VOUMSWAILNMUITHUNgMSWsUUNAgEU  RdArylu  Dhangau
og 5 Us:m1s aulini 1. mswruuRUAASTSTIKAY 2. nswiruun
AIduaina 3. NMsWrURYSUNTS 4. MSWALNAISLRINS=AUTOVAU
5. msWndovenAsinAlulaBMsTuIAdou iiorTHuavesmMsWiLn
gniwgnwsiagnAnmuldogtus=ansniw [1]

givous:InAauNBnavrmsanUs:s1s1iA sounuus=nAlng
THiSusouNS=MSWisIUNAEEUR.A.2030(2030Agendafor Sustainable
Development) Buans=aunaalfimisiiua “I0MUIeMSWRIUR
808" (Sustainable Development Goals: SDGs) IngnsauItrng
Mau 17 10mue (Goals) 169 10Us:avd WelEDunwuntinig
dnSunsWrunogwgsduluan 15 Uanth [1] ﬁumsv:ussalih
HuemsWuURGBUlRdU. Sulusiovasnouauaaliinavunion
IASUINY AN &uAU Nla:0RsuZuIondou Us:naulUsieidadsin q
T msannoWeNIU mMsvanANUAalke aumwiia=aoiluagie ns
AnwndAtuNw ANLIRIRgUNMIIWA tilazgvaiuia wanuRa:a1m
na=91e 8ol yUNTAANA:MSINSYIRUTANIIASEINY gRAHNSSU
udnnssy a-lnsva$wiugIu annoUIKdeuaT 1dauIAUBUSIE
mswania-usinansuiinsauna=au8u mssulionumsiuasuiasanmw
N09INA S=UUTIDANWN:IAIAzUMAUNS S=UUTIOANMWUN JUANW anou
ANUIT ia-AugouriionsWiLn (Costanza & Fioramonti, 2016) [1]

dmsuanmumsniangaus=inAlngd w.A. 2564 Us:InAlng
ogluduAUN 43 9N 165 UsanA TeAzIUUSOUVOUABT 74.2 AiiUU
UszinAlngdudaznuugeaniduduau 1 Tureden-duaenidedis [2] Av
IARINIWA 1

¥ OVERALL PERFORMANCE ¥ AVERAGE PERFORMANCE BY SDG

COUNTHRY FANKING COUNTRY SCORE

Thailand %?! ﬁ

ﬁ’u w1165 M §5 =?§

4"
FECIONAL SUETIA0E: 65 - I':i
l ..
STATISTICAL PERFORMANCE INDEX
0 WORET) TO 100 BEST

mwi 1 iaavasUans=aAryineanuaniusia=ousy
Tu SDG Index vouus:zinflng [6]

Ml msiwss=uravedlsn COVID-19 dvwalkmswiuunn
guBunaAnaglunniuil wanisdIduuAIL SDGs Malanfanaydu
UuWaLNNANSIAIIEINUNA=NSINUAINLTU - KINWSUNTH
Andodu mss=unavelsasminaraifulomane:-thndinisiasuaou
awsnvadUs:31AUs:hInUs:INATUNSINSBUWSaU  moudUaY a:
Wuma9INANUIFEIF 9 RonaiAniuluauAR [2]

Jeguuds:inAlnglatoudnuSsryveiAsygNoIwaIRgIL
UsutBilunnuEuWUSS:HIWUSBYIASEITIWDITEY
Economy Philosophy: SEP) la:hHLNEMSWRILNAENEU (Sustainable
Development Goals: SDGs) [3] USsryvauiAsugiowaiey dukan
Us‘ury'lFiws:mnamﬁows:usuziums|Uﬂsumgﬁwaos]aa|ﬂuumsw
USUUNDUWAS WS=S1smuniduauingaans w.a. 2517 randAYvov
nanUSsryvaiAsuINowaIey fio 3 Kou 2 Heulviuiduranmsiitg
“A0uaV” 11a: “Us:Teliav” veuds:s1su lla-auau Inen1sussanau
auia:Us:Tesliavdu o DANKANUSs0yvavIAsugiawaINeliAL
d1Aryfio DAAUAL IASUINY Fuondou a=Jausssy Tﬂaﬁ\losujuu
AWK ANUUS:UrtuAU BailundAUAUARANER

nanuSsryvoulAsugnawaIWey (SEP) UnddonAdounu
HUeMSWIUNREIEU (SDGs) agnaunau Tndgnus=auAsou
AuAe Uuisuuniia:a$uaouaunaludfduau ISR a=aiondon
IRdVeImnseU SEP ITUDASsUUSSSY Tuvru:=A SDGs DAIRILSSSY
ieglunaneitne  naidouvevauAniwiazaotusouloriions
WruuIUITAWY Tumssitiumsvesurangnasurnatiu |v“\ioiﬁussa
SDGs AdAUFIWA=VouUs:InAla=dauusssulng Jalstoutnazns
Us=gneluanuSsyIAsuInIawaIney (SEP) NTUBudountoveu
ulsungvevundngnas [3] [7]

anmuunsnuiBuavAuszneuntivludunniie-goswanau
duay d@unondouna:Usderny q Atlugaowiluegina umdnede
urnalAsoutumsoulewea-uinlugnisufun mswsuunlneu
auavsioMSWAILNAGIBUVeIUS:INA  a:Aruz10smansivasou 10U
douvaunisoudanuniiumanegnds  Twansidavuleuednsunon
voudounuRtiuu aru=aulfineauniSeuiieliinanswimunsiol

(Sufficiency

Jnnus:avA
DoausnueIfonUIduls-aunisnina:unisaunlasuen
msidasuloure  SDGs  voIum1Ingaglugniswsumuoninis
Aidunsiudouviu

s:108UdsN1SANYIIY0
NUdetiBunuddeiBawssruun  TRgNISNUNIUISSUNSSL
12:NMSNOAUNISIUMNMSHWIUISY  SIUSIUTOYAINWANISANTU
JIUVAVANUIDBANEASIVASOUAUWUSN99INS18IUASUVA VAU
IU=Un3IAS1KHIUINNNSTKUAITNKLIEMSWRILNOEWENEUVOY
ARz DNSANTUIUANWA 2



WUENY A58 NTANYT Lay

uinsgunmaulsaunfou

usunItusiawasiifieatastleulszann 2561-
2563 luhuteyatinAneiluuavuenyszina Jaya

nsAfiuiedde sullumuniside dwunsudnig
N3 FIUNSAIUILATINSINTDIEWINUSEINA

waETUIUYRINNTUDIANLY

Anevideya

v

ayunaifiovhanldusenauustitmanevas SDGs

asunaimuaidivune SDGs vasnm

NWA 2 IFATURDUNISANYINISITE

wamsAnwddgnaznisanusigua

ARzIRBAMARSIvASOU  UM1dnegndsuina  meldmsminu
pllavevurIngndeuina NiddeNA Wushislumseiadanondouvoy
UKANEgNds MU Atz aliusiioAunarouUsUTETRaonndo
nuumdngaguina lnen1siinaug taisuuiia-aswnouaunalu
DAGuAU IAsLgNe a-auiondou meldeulvaouay na-Us-lostay
IfupaINSACUzIOBFNENSIVASoU  Wiugaan1widuTssvoAnze a:9m
fionssusingg  duthlugmsiduumdnenderdetionlunan  “ianune
MSWRILNAGIBL” (Sustainable Development Goals: SDGs) Dith
Hu1eMEU 17 10mUne 169 10Us:avd iwoTdITunuaMIMSWaU
ogwgdu  Inemsussaitmunediludovasunouaunaldinaiu
AVDAIASEINY AUTFIN 10KLNER 7 (Affordable and Clean Energy)
Susaumsiwauu innAudvlAdotiolsigvdu Nualds ikuen 8
(DecentWorkand Economic Growth) ei\l|a§umsmUImm\1|ﬂsugﬁoﬁ
soiliodnsaunauia:dudunIsiwvuRTAtA 10MKUER 9 (Industry
Innovation and Infrastructure) WeuulASYESWNUTIUAWSOLSU
msidsunlas  duiasumsusunifilugnanrnssuagugudunatiy
la:auayuuinnssy douidmuien 11 (Sustainable Cities and
rifAidovna=nsAInugIuveuUEETALaoais
Mafiv wSausuAnWIVAsUIUadIazMSWALNeEWEEU TudoudAnag

Communities)

&au T 10munen 1 (No Poverty) vanRowgnnaunnsuiuunn
amun [07mNen 2 (Zero Hunger) vinAWAdlke UssanoWLUAY
NS AVIASUINYASNSSUAEWENAU 10MMUeR 3 (Good Health
and well-being) Susoumsavnw nia=nowiluagidvednnaunn
429019 10rWNeR 4 (Quality Education) SUseymsANBRINIRgL

la:Mfiy dviasumsiSeusnaanddniinnau Mkwen 5 (Gender
Equality) UssanouInIRguNNIwA Wiununuanansiia:iingircgy
10N 10 (Reduced Inequalities) anAMUIKAaUAMINETUNa:
s=n39UszInA 101MU1eR 11 (Sustainable Cities and Communities)
mifidodna:msmnugruvesuysginulaoanenaty  wiousu
ANUIAgUIadIa=MSWRILNaEWEEU 10MUNER 16 (Peace and
Justice Strong Institutions) diaSuduauasuav gasssy Tunuanen
WonSWaUNAEEU na-DRguaIondon Thnm idrnegh 6 (Clean
Water and Sanitation) Susoumsiuntd msdamisthiazavanunan
guu 10KUER 12 (Responsible Consumption and Production)
SUSaUIWUMSUSINA Ia:MSWARRENEUI01KMUNER 13 (Climate Action)
AtuuInsnisisyAsuIioSudamsilasunlasaniwndoInieia:
wans:nu 101MUeA 14 (Life Below Water) auSndna:lgus:lesian
UMALNS Ia:NSWeNsNuN:ia liomMsWauneg Waveu idmunen 15
(Life on Land) UnUay \TTIuvy lazauiasunsidus:lestians:uulion
NWUNOENEIEU

umdnegndsuiina  duiluanUugAUANYIBULVaIUS:INA
Tnenwanuuinaunwlukankaneaiendwddauiioasuasse
a=wsuUs:inAlnglAmantin
“Uryryadliual”  twdenisauithnuene:IIuumiangndgs-Au
lan nuumdnendsd  uliwiwuulsvefonovugnisiiugiin
UKAINeNdgRgvEUoesasNmugUAITaIsy uAY nazgvdu wu
gNSANARSNSUSHSIANSIHOA2LEWEU

uUmdnendsuiina  lsoudonuavAnsnNMAdoUnINIASY
rSolonsulunns=Au  Nulunasnads=nAIdaNISILI0U  a=thundy
voyaduiuus:leglidnsu “ulueun1anenagiddioniiaznsweuLn
ogwdiL”  dugthuBumswanAulRInAUs:ansnwauanmuidy
HU1BVavENsMansNoWlMelul w.A. 2566 HoeMsUuItu “n1s
WAJUNSzUUNISUSHSIANIS ACUNWEIR FI0RAGOL azA0IUEIISA
Tumsiisiuvevsnid  souvAtuiivmsa§ulomanouiiifigunig
&AU" MUENSAARSNISUSHNSIANTSINOAYUEEU (Sustainable

INguIAgIUIUNUSINARYEUUSIU

Development Goals: SDGs 17)

ANIDBANERSIVASOU UK3nendeuina rouideosinylu
MUMSANL deNUKLIsevululs:InAazAwUs:INA MulsAvaSou
gana natinissnuwernna  Tnedlsoweunansmansivagoun
wSouTruSMsUs=ssunIUTUFUMSSNEBIWEUNA ARU= AITUNS
MUWUSHINOUAUBFOITNHUNEIRIANUEIEUNY 17 fu ogls
fmu umdnendguARadrnangdouuRDANUIKDBU  ADLIANG
AulUmuAMansveddougiudu
WNSUALNGIA ANUIBEIBIYIAWN=FUMUIFAINHUNE A=
FIWISUNINWUSAD  MSANTUNUAWILULY  1dAREenIlKLNeR
Uusnowidusnunodnansnivevdouniu  eatuauunsii
vouurdnenaguirnasioll Tnearuzq  veuidusludouvavld w.A.
2561-2563 GuwamIduIU AIMSIIN 1

UK1INEagNIAMKUATKEIUNIU

Mahidol Sustainable Development Conference 2021 29



30 Mahidol Sustainable Development Conference 2021

MSA 1 asuwanmisAntunumuwusn9luseu 3 U [4] [5] [8] [9]

$19N1S 2561 2562 2563
Unfnu (sou/Au) 48 32 55
undnuing 29 1 20
ANBIR 19 21 35
JIUDFIAWUW 346 367 397
(sau/iSev)
Q1 260 276 313
Q2 51 48 49
Q3 21 25 20
Q4 6 3 4
2158158 U 9 8 15 11
nun1s39¢ (41uun) 138.09 173.31 203.22
USNIS3BINS (1504) 28 29 33
avuuAIUSINTO 37 53 50
(av)
TudszinA 7 7 7
AUSzINA 30 46 43
{1usuunaINs (AU) 829 829 817
aedsINs 111 115 113
angauuauu 716 714 704
9nvayanusngluseuaulnuuu lazn1sus:1ou

AnenwvevivusmisivalfilullnuuleuignsonauIsunivey
UH1INgNdes wudAnzsmansivasou DanuInAIRUmUWUST9IU
msdamsiseunisdouniurangnsuuei - MsINUIAUKANGAST
Auale o1 Traveling medicine lazEuTANUIGOLTENAUBIANSHN 9
mtunassiwUs:InARTRNUALINANYIAUISEURACU:S SOUAUNISTA
nangmss:o:du  nsiddeniBoulevsioguniwvadusauuesIFia:
owiuegndvesAuludiay  nstiUSMSIBIMSIazgunIwaNisy
weuna  mseankuiseindoungiagUosiia:usssuluunsg -
naanaun1siiusnisnisdndnsulavnulsn  COVID-19  mspiag
AndonvlulseweunansonisiiAmu:tngandonsovmnaoron
thunemsaviuiwngwenuialimsgosindelususu  msiAUSINS
msiwngiuuszezina  (Telemedicine) MsTAUSMSALWUSTROU
DiaAusUiGosindoUss1sulAiaun1o:nA  a=a0uiluegniny
IUOARVOINISWRILIDENETEUITNKUIEN 3 Ia:n1sANTUIILVETAL:
AULININSIANISISEU-NSAOUUUNEIA  ADUNANWIMolaniiiu
AnwsosmsTisunuatuayu  N1sIAUS=EUIBINMSSAULILNGEIRAND
KogyUs:KIWUs:InA Tuds:nAtimsatuayu Balurousoudonuvod
madousy 9 IWonowiluagnivesuuuesIam naonaunstiuSMs
NMsgiazgvnIWIa:3s1nTsindaunfoddingusouiovantion
VRN 9 F99:UssquamuInnUs:avAls

TngmsrnualiitroneR 3 na: 17 Ouithrngkanvey
Atz ITmbnen 3 msigunw ||a:ﬂmu|fJuosjr‘iﬁvo\1nnﬂunmio\1
919 (Good Health and well-being) na:zitrue i 17 1dSuAow
IvannsulAidnalnnIsAItuU  ens:AuAdUdoRAdaIGIUloue
WomSWsIUAGNEU (Partnerships for the Goals)

] TunsURURVUVIANIDBAMARSIVASOUITOTH
i0uurmdnenagIdution BudonsunugnsmMansia:wusiovay
undngndeuina Az Tdmsiweanwstiaoudn1uiBulsd 1a:9m
Aanssusng q Ielidenadouiumsiduurmdnederdoting wiou
doninsnAUSIUTuMD

G0 AT

L

16 fatm
L

ols v ®

MWA3 IaAdthknevad SDGs RAn-BMangvASauliEonmMITUNS [5]

asUwan1sinydde

ANZIDBANARSIVASOU  UMINeNdguina  DAUIBeIsnny
TuAmumsdAny denuntogviuludszinA azsus:ina Aulsaive
Sougana na:iimssSnyweuia Ineilsuwerunalnsmansivasau
AwsouTrusMsUs=ssunaluiughumssnuwenna dudenndednu
1nunevey (Sustainable Development Goals 17) Inefutisn Aru:
gmansiaou Tithiauomuwusiislunnnduithnuens 17 su
Folunane 9 hronedu Aeuive-HulnalusnAouBaasnyia:
Wusfovedauz4  Tuw.A.2564 urdnenaglsmnunuleuieiulil
TneiaoASUNUWUSAY  ADLIBEIBINYVOUEILNIU  AdusninkuR
nnithrueny 17 fuld Aruza TErmsuna:vatiaustuihmng
R 3 (Good Health and Well-Being) Aioms Suseynisbavnw nas
Ao WIDuegNAVoINNAUNNGIVTY la=HUIAN 17 (Partnerships for
the Goals) 8ns:AUAUADAAABVIBILIEUNY ADWSIUITOS:AUAINA
WomswsunAgwdu  shumsuuRnumeldulUuanaithring
IKIMSWAILNRSUEUAY 17 fu Aru=fuusiove1AEnLSIuTionn
husguwmaluaru:=4 na-lugoaisnwuinupainsmeluruz1osmans
waSou Suv1ARoLg  ANWITTYIUSUITMUNEMSWRILNOEWENEU
TumsdnimSeuioyanazitomtidonsumugioginlioguileawa &
walinsuuAavuad aanar=g TRdnsdanonssulinouiue
IwsnidUTssivauAn=d [4] NISUSSENELIUANIANINNSEVOIANU:
Ro-dvsiotionugs Arunsd  Alufakaniusumsiseu ms
dou msde TusUveumsiwgnwswavudsinisia-uanainsiuAru=
[ngdnnanssumuwusne  38n1sussenglilnsimsiaznanssudon
SUNUAYBIRF q WolAUAAINSVOIATUIBMARSIVASOU ITIAADIL



asshing  AowlauanvusounurivuiadaoutlulumAnag
Feonu  WelinisufURvLluArze  densunisidudununduéiusio
U Mudgvardgiuofavesmsinuiiazmsusudssogriraition 1w
IUANWNISINIKWU NMsadiouum USudsuniilv (PDCA cycle)

asUnuanwnisingusiovouAn:smMansivadou Ndonndodnu
irrgiWon1sWIUNaEEIEU

1. msiuindousioguloueNnieusms

2. MsAIA1K oulv inrurimswanscunfunsazikung

3. msFoansiia:Us=s1auwusTuavedns

4. mswiuuidUTssvavdouuliinouBAnu hesamsing

5. mMsiVgudoginay IRaen WivwaawsvouRanssuaIL
WusA9 Aduwans:=nusoduAL

6. MsidauleviIUdTegnISWALINEIEU Fogms
TdAryia=enouidenndouiuisia:idnrunevednugsdu

7. msdnoust rdarhnaaudalonanuitionnineavodlk
avgnludounudinougaouninfo

8. msliisumsatuauuiia-aousauboMNANBNVEIEILNIL

9. msidiuonn1susKIsIUILY Top down lia: Bottom
Up approach Ifiaiuindaudu

10. MsAUSBIBIUAUANS dmSumsivaudiounnadnse
iormmuwusielidensunuitrungisiazsu

wamsidgnaonndesnuidnurgmswiiunogiévdu
uadetingavodlnensyaunisiuindauidnnuigns
WeuungNEu  Tnglawnzagaunssoulieliundnendeuina 10U
um:‘)nma“al&lﬁlomlazussa|fhhmavaumsﬂuumﬁnmé&éuﬁuogj
Tuduau 1 Tu 100 NutidounuAru:1DBMmMansivasoubdousoulunsiu
indouitrinngsing Av 17 1ne Tneitduna:TiaoudAngIuAit
UG 3 1z 17 RduAUFIWAIa=IBeaB Y VavdIUNU

fnAnssuUs=NIA
ArUziWIU VovoUAINaYMENWIa:AdIondol dtnyiu
95MSUA UMINENagUARARTAILONNINSANITUIU AUUSHS ArU:
nsmansivadou  Adviasuna:tlomanruzmuutumstinanns
sDGs  wiluindoudalumsgiiadinondoula:aunwgdn — msld
NSWEINSVOIANUzINBANanSIVASaU

19Nd1sd DY
[1] WS8: waWswH. (2560). IUMUNENISWAILNNGIEU (Sustainable
Development Goals: SDGs) lrivanUs:3181@. duAu 13
fugIgU 2564, 91N http://piriyapholphirul.blogspot.com
/2017/03/sustainable-development-goals-sdgs.html?view
=sidebar

[2] AugddenazauvauudnnuignIsWUunggu. (2021). Idasie
NUMSWAUNAEIAU ‘SDG Index’ TngSaIUAGUAU 43 1si

A:Iuugvanluroden-dusanidedis. ufu 10 Mueneu 2564,
91N https://thaipublica.org/2021/06/thailand-sgd-index-
2021-falling

[3] 8@ UUUA 1= QUCUAT NUAUSINW. (2021). ADUEUWUSS=HIW
USsrywouirsugnawalwe (Sufficiency Economy Philosophy:
SEP) lla:ithHngMSWisuURENEU (Sustainable Development
Goals: SDGs). dUAU 10 NUEEU 2564, 9N https://www.
sdgmove.com/2019/09/27/sep-and-sdgs/

[4] AruzIoBMansIvaSau. (2021). Tropmed Sustainable Develop-
ment Goals. UAU 10 AUEGU 2564 hitps://www2.tm.
mahidol.ac.th/wordpress/tropmed-sdgs

[5] United Nations. (2021). The Sustainable Development Report
2021. September 10, 2021, Retrieved from https://unsta
ts.un.org/sdgs/report/2021/The-Sustainable-Development
-Goals-Report-2021.pdf

[6] United Nations. (2021). Thailand’s Voluntary National Review
on the Implementation of the 2030 Agenda for Sustainable
Development, June 2021. September 10, 2021, Retrieved
from https://sustainabledevelopment.un.org/content/
documents/16147Thailand.pdf

[7] NsuA2WSIUTOS:HIWUSINA. (2563). KANUSBYIVOVIFASHTND
WaINgIAUMSWAILNOEWENEU (SEP for SDGs Partnership):
NWSIW. UAU 10 NUEIBU 2564, 9N hitps://tica-thaigov.
mfa.go.th/th/page/nanuSsry1vaiASEINIWaINEINUNIS
WrUN08E9E2menu=5f363e6d58de ae4h3038206¢

[8] Faculty of Tropical Medicine, Mahidol university. (2021).
Annual Review 2021. October 15, 2021, Retrieved from
https://www.tm.mahidol.ac.th/research/Annual/AR2021.pdf

[9] Faculty of Tropical Medicine, Mahidol university. (2019).
Annual Review 2019. October 15, 2021, Retrieved from
https://www.tm.mahidol.ac.th/research/Annual/AR2019.pdf

Mahidol Sustainable Development Conference 2021 31



MSIIASIRNWIADNTUNTSTANISWANIUVDUS:ULIIAVAS WNUUAEHANIA:znUUA18saYmeTuwui
UK19Ng1A8UAAA INYAVAAIATET

An analysis of energy management, lighting system of main and secondary road alternatives
of Mahidol University Salaya
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la:iWoIwuUs:ansnwlaulwiavasnuulaeldlauwauuds:nn  LED Street Light mefuuiumanendguina manen Ineldranns
5|n31:ﬁﬁur]ua“unn§mw (Cost Effectiveness Analysis) TumsUs:lﬂugamﬁurﬁu na:lEranincuriiuouwanauINUNWIASUIAERS Us:iou
yar1 Joguuans s:gsandunuvaslasims la:dnsiwanauinuvavlasims wolUSeuiisunvidons=gng msidaeunaoalwilusinUs:ndn
wawu rdenaon LED nuavldraonlwslniAunaan (Metal Halide Lamp) Tﬂams5|nsw:h’ﬂsounaU\ﬁur‘ic"iounawvo\lumﬁnméauﬁﬂa
Buds=noulUsiogs:uuiwiiiavadny nuuangrania:nuua1eseviuou 16 ane souidugauou 377 Tau 9NMIsdiAs:KWUITANUALASONS
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ArdAry: nsdnmswavulwwiavasnuu, Iaulw LED

Abstract

The analysis of energy management options for main and secondary road lighting systems within the area of Mahidol University,
Salaya Campus. At present, the Division of Physical and Environmental Mahidol University, Salaya Campus has a policy to conserve
energy by using an energy management system to reduce energy costs, which is one of the government’s policies. It also reduces the
impact of global warming that affects life on Earth. Therefore, in order to be effective in continual and sustainable energy conservation.
This research article aims to find a guideline for the management of electric lighting power on main roads and secondary roads in the
central area of Mahidol University. To set guidelines to reduce the use of electricity Reduce CO2 emissions and to optimize street lighting
by using LED Street Light type street lamps in the area of Mahidol University, Salaya Campus. By use Cost Effectiveness Analysis to
assess the initial value and use the criteria for calculating economic returns Estimated net present value, Project payback period and
project yield. To compare the choice between changing the light bulbs to energy-saving or LED bulbs and still using the same type
of light bulbs (Metal Halide Lamp). The analysis covers the central areas of Mahidol University which consists of the lighting system,
there are 16 main roads and secondary roads, totaling 377 lanterns. From the analysis, it is found that it is worthwhile to invest in the
installation of LED lamps on the main and secondary roads in the area of Mahidol University, Salaya Campus. It is also a continuous

and sustainable energy conservation. according to government policy as well.

Keywords: Electric power management of Street lighting, LED lamps
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7 Innauy MH 500 15 33,480
8 auanmnen MH 500 9 20,088
9 | Iwdusu MH | 500 7 15,624
10 INAINNS MH 500 27 60,264
11 [ dovlngnAu MH 500 8 17,856
12 ASIADE MH 500 17 37,944
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HeamiemAlAn  fdedith A

sUn 10 Toyanradiewasuiwiiavagnnuu

nsdis1ziveyanisainu

Jips1:Kvayansavnue:iMIsANyIUSyUINgUNISadNu. 2
nwidon Aonwidoni 1 tdmsiAeuilulauWsTAUs:naawawU
vy LED a=nwidond 2 Tuildsunaenlwadidhaonlwsinihukaon
(Metal Halide Lamp) 9 nUuthunsindumsinsizKiayanisainu
MUVUROUA

1.AngWarruasin 9 funuAravlulAuiwouu LED
StreetLightsoufiviernnunnuaninniugUnsnius:nouriaanlwiiay
aguiothundins1hs:g=nanninisiUatinunasalw  TuWuiouu
a19naniiaznuUENgsod Vaun1INgNas uhna

2.59usouvaya Insrinmssousauvayaongnisiuiuvey
HaoalWildvadwnuu - 1a:susausImEAUNUVaraanlww nazaunsni
Usznou 1iathuanstnatddeningavoy

3.msdiAs1HFUNUANNNSNW (Cost Effectiveness Analysis)
[eMSIIAS1:HAE18mMEn (Least-Cost Analysis) voun1idont
IngrinnisidSsuiiisuiioyasiunuvesAtTgdnelunisivasulauiwiay
adn na=Atdewasuiwi iomdunuvodisianaiEan

4. UseuifisuAgsevounuidon 1 nias 2 Aomsthwanls
vdSeuifieuiioridnuidentunisasnuanuru-ladinouduAily
SodvourlEsemman dmsumsainu

MsA 4 mstdwasulwinasasnenuu TauTw LED

mstiwasuiwWanasaswouuasuilulauw LED

a fonuu slnnaon | nistETWWh | dauou | muisensid/l
(1] (w/hr) Haam (kwh)

1 fuNguhna LED 70 34 10,624

2 | wuwaus:t LED 70 34 10,624

3 | wawinAlng LED 70 36 11,249

4 | hihtnuuhna LED 70 24 7,500

5 | dudngns LED 70 40 12,499

6 550nynyn LED 70 25 7,812

7 Inauy LED 110 15 7,366
8 audnnen LED 110 9 4,419
9 Jdusu LED 110 7 3,437
10 INAINNS LED 110 27 13,258
11 | dovlngnAd LED 110 8 3,928
12 FANSIADYE LED 110 17 8,348
13 | Jrynyuwiudau LED 110 18 8,839
14 358RU] LED 110 8 3,928
15 | auuwnuoa LED 110 54 26,516
16 nSrUgnS LED 70 21 6,562
Waguidulaulw LED 146,910
Alwiinaguin/kwh 3.1729
AnludusuRUANTWN / unsiol 466,131

- ansinstETwnsiagusurasANKHUAsDIFOU

(kwh/m :kw/12hr/31d) = 12,242 KLiog
- s NsIEIwwsiol
(kw/y :kw/8hr/12m) = 146,910 KUy

- AlwWiade 3.1729 uan/kwh
ArduguouSUATTWEA = 466,131 unsiol

finw1srgazidean1sadnu
f1n1s3iAs1:Kwavavlasenisivagulauiwiuuus:1an
WaNUNUUANEHaNIaznuUUAagSovVaIurIdNgIas  UAnRadnbnow
IuraurSolulaernisiuSeuifieunisasnu 2 naidon naidonn
1 TdmsivasunaontwWlustaUs:nawasouiuy LED Aun
iFonn 2 AdlSnaonlwstmIuraan (Metal Halide Lamp) Ifornen
mstEwavwulwwiiavainnuu

MSWA 5 AEFrenaidenn 1 IVAsudulAuiw LED

mstdwwa | dauau/ | i/ | ArdR e

Uszinnvurnraanlw v SoUMmau
(w/hr) lau | Tau | av/lau

1. Tnulwnuu 70w 214 | 7249 | 724 | 1,706,222
LED Street
2. Taulwnuu 110w 163 8,106 810 1,453,308
LED Street
souArTddrenIFoni 1 3,159,530
souAtTidrenIFeni 2 TnaonlwsliniAy




e e e .
PO HETE |

: Anvus:ansniwvedargmsinan LED
....... msWA 7 1USsuiReuls:ansniwvodlaulw LED fukaon Metal

Halide Lamp
mswﬁ'ld§amﬁuuqmauﬁﬁs:no’w[nulw LED fiuriaam Metal Halide Lamp
o $19 $19a:199A riaon LED tiaom Metal Halide
ms Lamp
1 nssuds:nuraan 50 i
2 91gmsiEuu uINNI 12,000 BU.
B o 50,000 L.
sun 11 TuiguesimlAuIwnuu ru. un 6 n.g. 2564 N N
3 AJUSOU uogun uan
- v . . vy 4 sud uv Tl 1]
AnwAawALAIYVOIWaNLIWWANaRaY
_ , . - o 5 asusan Tt 1]
N1S3IAS1K AWALAVIWaIUIWWINanadvaulasuns
Aps1=KmsivasulauiWls:HAwawIU LED  nuuangkaniaznuu 6 Snsimstiwasnu ow 300w
a19say NiEann 1 Tkonsivasulauiwilusinus:naawadu LED 7| 1ubmsnuadiondou i 1t
8 | MSMIAVIHAINKUA Je g1n
MSWA 6 IUSUIRgUATEIEs:nInaon Metal Halide Lamp AU ongmsténu
TAulW LED 9 | Alwih (msauilzov) Us=ran -
asumstiwasulwwnavasnanuu (Aalwwh) 10 | nlihemstnsssnin uog bn
nidenii U6l 162 Tasenasivasu 1 Lrun 5-8kg 10-15kg
(uvn/l) (vIn/l) LED
1. Wagudulaulwifu LED . 1,773,452 466,131 1. 5= neianasay
2. 8i0urasAsTnIfy 1,895,403 | 1,895,403 1,773,452

T_' a w "
WHHATHUAHLIAS
nnslimAulidh ouvEewdnuazatsTes unAnmatina ()

= v
CRURITERE

2.000.000.00 BERIEALY 1.A95403,14 T [ i | C
1,800,000.00 1,713.45260 .
1.60€.000.00 . - 5 »
1,400,000.00 _'_ : o = N ’ﬂ";! fﬂ‘i‘l‘tl NULTIUY
1,200,000.00 . .
1,000,000.00 . i+ S ! i _
B00,000.00
snqmn.en - d66,132 v
A00,000.00 .
200,000.00 .Ii .
0.00 I .
62 &
L ISR

2561 waoR LED vawm

25
H vwoaslduumiy [ weesld LED

E10 R
EPOm; @owTH

sui 12 nswianumsiuSsuiiguATTgses:niunaan

Metal Halide Lamp fiulaulw LED | i
(vl | M i
21NAISWWUIINISIIASIKAUNUAUNSNIW  (Cost ©
Effectiveness Analysis) Tﬂﬂﬂ’lSﬁlﬂS’l:ﬁFi’ﬂﬁd'lfJﬁ"laﬂ (Least Cost
Analysis) wudAlinesounmsidhaonlwwiuunasn  Metal as:llmamsﬁnuﬁﬁa
Halide Lamp DAwawuMsiEWigondt nisivasulutsauiw wiumsaunuiagulaulw LED 3,159,530 UM
LED nasv:ifulAgaiuddiEiesuwasuanmisiglaui - LED FWWIavasvouu ”'OU'Ué.UU 1,773,452 v/l
N3 EARUSNNIALIWETA LED 9:0orgmsidvunegnounu FlWIavadvnuu Kavivaeu 466,131 un/U
ndrilAmEelumsivasugunsninSogiasnudyaditiosndins dousialwi Ay anag 1,307,321 unAl
T8 Metal Halide Lamp 3néioe UszrgnAwi Anidu 737 % U
$=g:19aMN1SAUNU 241U
WanaUINUAAYAAS:g:19a1 100
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1.Wan1SHMUINIWNISUSKISTANISWATIIUIWWAIEIEI
nuuAgKanIa:nuua1gsavluWURdIUNa1IVeINHIINgNdgLARA
postEnuidenn 1 TnemsildsunidiBulauiw LED §1uou 16 18U
377 Tau Buldoulumsavnuiyasulaulw LED 10uriu 3,159,530 uIn
$:9:19a1MsAuNU 2.41 U

2.wanidaniunisannsiEwawuiwwa - 91nMsdiAs1:A
AunuaunnSNIw (Cost Effectiveness Analysis) lngn1sdins1:KANE
d19san (Least Cost Analysis) wugmisideuntslaulw LED Fn
IWWnnavasvanadanitu 1,307,321 un/l Anilu 73.7 % U na:lsan
msudegiinsaisuaulnoaniss

3.wavaumsiwuus:ansnmwlaulwiavadunuuangkanias
nuuanesey Ingildsuidulauwauuds=inn LED wusidwameuinu
AFuA1BuTangnIsEoIu 50,000-100,000 aluv iolUSeuifieuraon
sUnBudorgmsiduiu 10,000-15,000 doluy Tunsivasuadnsnikdo
msqasnybyartosua  wanouinulnsINsIoARYaAIAILS:E:
a110U

wan1sadefidgonndeunuidnurenIsWrILegWEIEU

2:1RulAg MuidonTun1sinniswanus:uulwwiayadgny
nUUANEHANIA-nUUANESaYNY  TUWUALKANeNdsuARa dnenvm
mangn  awnsnaamsiiwasnulwinls  TneidsuniEonidiiu
TAuTwnuuds:inn LED $udenndoumuidinunemswinogduéi
(Sustainable Development Goals) Tuidmnen 7 Affordable and
Clean Energy AomsWeuUnogWeNdu annviuwasnunndals
DsnAuAriumsasnu itovenUssngnATwila Anidu 73.7% U
$:9:19a1MSAUNU 2.41 U wanauinuARYaAi1s:g:19a1 10

naRnssuUs:NA

Twifneawald ASIBELAUNS Ia:unIan0s1anused U
lafies  vonsauveuws=Arugiiasisviumaly  Tumsivauunaoy
JMSNSHUMSISEUS 1015 INISWAILINS=UIUNSNUA
98U 1SMJA0IVOVOUWS=ANY SOIFNARSINSE AS.NANS USHZR
$990SMSUAteAIoAdaUIA=NMSWRILNEEWENEU gousemsnoy
menwiia=auiondoy Aoktivuaisisydinalass:uuenas igoe
wanaunazatuauulhisTlilgaougaoiuawisnlumssaganwsmun
nuUs=iAr

19Nd1sd DY

[1] msiwidhgwanirudszinAlng (nww.). (2563). LED Expo Thai
land 2013. 11Afuido15 n.w. 2563. 910 https:/www.thai
landexhibition.com/News/6399

[2] 888y qun=dan. (2559). msAnyIonuaNIuNSHIAWAY
Juwwrdnsuaniuwegnuna nstifing11A1sasuns Isg
wegnulavauinu. (Ang1awususryrywmiorunn avidsn
AsFansonannssuiiazinalulad). nsdinw<. uK1dngag
InAlulag ws=auIfsuus

[3] 1andus WUSUrYD. (2559). N1s9ANISWAIIWIWWA nstliAnu
[sywgrunalandu (Ing1UwusIAINSSUANERSUKIUNUTIR
AWIWANIUAIIONAUIA:WAR). NSINWY. UKIINEIFE
InAlulagws=90uIN&suus



fuaLTY
EDUCATION

1]

Susun NoYBUNS* l1a: ASUS:NIWS IIEEsANRA
AugusmIsAIUaoAng 91520uJe Ia-anwioadeulunismuiu d10nvIuesMsuA UMIINgIagUARNA NUUWNSUUNAANE 4

shuamaten dunewnsuruna JundauAsUgU 73170

E-mail: thunchanok.tho@mahidol.ac.th

unARgo

amumsnitudeguudmsiwss=uiavavlsadnidolosalalsun 2019 TngavAniseundalanlsius:mAmluno:aniusiuansisuay
ssgwUssnA rilanidumsiing  souvrtiosiineusuliauisndnmsiseumsasurdononssulusUiuudnali — AugusmsnouUasniie
918oaue  nazanwiondaulumsinnu  urdngndsuina  JldimsuSunangnsaouuasnnelunisiviudnsugsuintiogiusdiuu
ooulal  gadedvaulone-imsrinyineanuuamsousukdngmsnoulasaislumsinudrsugsuin  Tneldnnds:avdifoSeuiisuwa
voumsausulugUiuuooulatina:suiuudni wawudgisoueusunuaavsuiuubAiuuNSNAGoUKEIMSoUSLIRLTUE WTga AN WAl
na=iolUSeuIfieuAsiuuAaUHAINISEUSUVOIMVARINEY WuSLDAWIANFWAUDE WD Ay IEna uonantdowusnanuiwalosu
sngans  fuidomnisausy  suszgzioanlumisousy  lazsudemsaouvavgivisouoususUiuuaaulaliimsanasogwilsaAynvans
mdudsonvasdlsd niseusulugUiuuaauladiludniosnntviausaiuUfuatinumsausulugUiuuunils dnsuwasiunoufiowole
vovgiinsouausunanas a9itiodungnmseusulugUiuuooulatilunisdoansniifies riinsiidousovantioay la=dvwalfitornisausy
voumudavgUiuuinouiansnuiEntios uenanlignasouousuudouedvluduBuunIsausuLdeddlo nododidnnsoting IDusiu

Ard1Ary: nsousuoaulal, ausundwlasnne, AowUasnnslunisiwiu

Abstract

Nowadays there is the spreading of coronavirus disease 2019 (COVID-19). The World Health Organization (WHO) declared the
Public Health Emergency of International Concern (PHEIC). Accordingly, the educational institution including the training center could
not organize the study class or other activities in regular type. As a result, the Genter for Occupational Safety, Health and Workplace
Environment Management (COSHEM), Mahidol University modifies the safety training course for outsourced staff to the online course.
Therefore, the researcher is interested in the effects of online and regular safety training courses for outsourced staff. The purpose of
this study was to compare the learning and satisfaction effects of the safety training courses for outsourced staff between online and
regular courses. The results showed that the participants in both training courses had a significant increase in post-test scores. However,
there was no significant difference in the post-test scores between groups. In addition, there was a significant decrease in satisfaction
of lecturer, training contents, duration, and instructional media of the online course. Consequently, it might be concluded that the
online training course is another way that can be implemented instead of the regular training course. For the results of the decrease in
satisfaction of participants in the online training course, it might be due to the online training course is an one-way communication that
leads to less participation, and training contents of the two courses are slightly different. Furthermore, some participants in the online

training course may not be familiar with the video training or electronic media, etc.

Keywords: Online Training, Safety Training, Work Safety
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anrumsifudequuinisiwss=unvevlsanidolosa
Ilsun 2019 (COVID-19) ImgavAmsoutelanlsus:meailunio:
aNIaUANUANSTISTUVS=HIwUs:INA(Public Health Emergency of
International Concern) [1] MilamUunsAnu saunvkLisein
ausuluawsndamsisSaunisaounsenanssulusuiuudnals [2]

nsiSguNMsaauaznsdananssustg 9 Tusuiuuesulau
duldiiudunuiniiazoaoudayuiniulagdadumsvenslomalk
AugiseunSeyiauladoniseuslanninnioan [3] tilugmswiuunti
INANSISEUSNaoABIN
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IRganusUILLUNA sounudnsnadaurioulia-navausumuaadsuiuy
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msAnudilunsivssuiisuwanisiseugiazouiiawole
vaugiiausunangnsaouuaaanglunisiviudnsugsudnglusy
luuaaulatiia=gunuuuni

NENTZREIRY
nauRENAEUNSITeRSal o giinSunsousuKaN
gnsnoulaonfelumsriviudmsugsuing Reusulugoaiauunsiay
fuunungu 2564 91uou 300 AU (019 18-60 U) WadelEdsSmsdu
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Abstract

Mahidol University has implemented a project to the Enhancement of Safety Practice of Laboratory. The ESPReL Checklist
used to audit system in the laboratory by the Laboratory Assessment Committee, according to ESPReL Standard, Mahidol University
complies with 162 requirements, based on the concept of safety management, according to 7 elements, which include 1) Safety
Management System 2) Chemical Management 3) Waste Management4) Physics and equipment in Laboratory 5) Hazard Prevention
and Remediation System 6) Knowledge of laboratory safety 7) Document Management. After the assessment, 124 laboratories from
15 departments within Enhance safety standards in laboratories for all 7 safety components which all components had an average score
of more than 80 percent. The first component of safety management The highest scores (96.31 percent) and Component 6 Knowledge
of laboratory safety (94.71 percent) Component 7 Document Management (92.66 percent) and Component 2 Chemical handling (92.04
percent), respectively. The problems and obstacles in operation that are important factors in laboratory safety management are as
follows: 1) Space restrictions and equipment used to store chemicals. 2) There are not guidelines for reduce and treatment chemical
waste before disposal and constraints on transportation costs for waste disposal in provincial campuses. 3) Limitations on the physical
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characteristics of laboratories located inside buildings that are over 20 - 30 years old.4) Risk assessment and risk management that
does not cover all risky activities in the laboratory. And measures/practice on health surveillance of workers have not yet materialized
along with emergency response devices that are not available for buildings over 30 years old. The main factors that help the security
management system to be effective and a sustainable safety culture in the laboratory consists of 1) Safety policy 2) central unit that
drives safety operations at university 3) laboratory workers who are responsible for Operate safety in accordance with 7 basic safety
criteria and safety is integrated as part of routine work. 4) Laboratory safety assessment system. Both self-assessment and internal
audit from the audit committee of the department and an assessment of safety conditions from the University Audit Committee In order
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to check the work process to ensure safety and as a prompting of new potential risks.

Keywords: Laboratory Assessment, Laboratory, ESPReL Checklist, Mahidol University
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Abstract

Health services are the basic necessity in life for every human being. In general, developing and developed countries provide
good health service systems that are safe, quick, easy access, and convenient for their people with proper management to handle
emergencies. The ongoing coronavirus disease 2019 (COVID-19) pandemic affected worldwide including the Hospital for Tropical
Diseases of Mahidol University. Our hospital has adapted the services and facilities responding to the critical situation by the research
and development. The aims of this paper are to share the experiences and lessons for responding the COVID-19 pandemic period. The
followings are the new things and modifications in our hospital. (i) Automatic screening temperature gate that helps to screen people
before entering the hospital and reduces human resource to handle this job at 50% per day, overall efficiency of this system is 84.21%.
(i) Online hospital registration, we obtained new registration with the rate of 21.25% per month. (iii) New website for public relations
and online appointments which the percentage of online appointments increasing about 10.60% per month. (iv) Telemedicine and
Medicine Delivery; it can provide the extra services with the increasing rate of 103.44% per month, (v) Online payment, the usage rate
was increase at 41.95% per month, and (vi) COVID-19 vaccination services; our hospital provide vaccination to medical staff, university
staff, and people. The total amount of vaccines given as of August 31, 2021, are approximately 18,043 doses. There are also have
innovations that are supported by external organizations to be medical assistants within the hospital, such as HAPYBOT: an intelligent
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medical robot that can deliver equipment, food, drink, clothes, and medicines also can communicate with hospital staff and detect its

surroundings, avoid obstacles retaliate, and return to be charged automatically. Telemedicine Kaitomm Hospital App: a telecommunication

system that connects medical teams and patients via video calls for follow-up treatment with interactive communications. This

research focuses on evaluating the health service development system that can be used continuously and sustainably. Even if there is

no outbreak of COVID-19 in the future. The development also responds to a new normal life for health services delivery to strengthen

the healthcare system and support health workers. It also shows the opportunities and the possibility to use innovation and technology

for the better healthcare system. It can support the hospital to achieve the sustainability and improve quality of life during this uncertain

situation.

Keywords: Hospital for Tropical Diseases, Vaccine, Sustainable, Online, Healthcare services, Development, COVID-19
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Abstract

In the situation of the epidemic of Coronavirus Disease 2019 (COVID-19) affecting dental treatment. This is because most
dental procedures use a tooth grinding head which can cause dispersion and transmission of infection to dental personnel and other
service recipients. Therefore, the saliva suction system of the dental treatment center is an important part, especially the high power
suction, which can help reduce the dispersion of aerosols. The standard value according to the characteristics specified in the inventory
of equipment standards of the Budget Bureau of Standards for the year 2020 is not less than -80 mm Hg. To study the suction efficiency
of the high power suction nozzle, the saliva suction system of the dental treatment unit in the dental hospital, Faculty of Dentistry. Mahidol
University By surveying the suction power of 50 units it was found that the suction power was in the range of -35.80 to —91.50 mm
Hg. When compared with the standard values according to the specified characteristics, it was found that 40 units had lower suction
power than the specified criteria. The researcher then analyzed the cause of the problem and found that the high power suction Air
tank suction unit is connected to the saliva ejector when it is in use. Simultaneously, it will result in lower suction efficiency. Therefore,
improvements were made by independently separating the Air tank suction of the high power suction and the saliva ejector, which
after improvement showed that the suction power of the suction head was high. (High power suction) with a suction force in the range
of -179.7 to —230.1 mm Hg. Passed the benchmark according to the characteristics specified in the equipment price list of the Budget
Bureau of Standards for the year 2563 and can increase the suction power of the high power suction head higher. Effectively reduce
diffusion It is in accordance with the guidelines for the control and prevention of dental infections in the situation of COVID-2019 of
the Dental Association of Thailand under the Royal Patronage of His Majesty the King. and dental treatment practice guidelines of the
Medical Department

Keywords: High Power Suction, Suction System, Dental Chair Unit
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Abstract

From past to present, public area of Mahidol University regarded as the area provided to support various activities for teaching,
academic or even recreational activities of students, staff, and third parties interested in using the service. One of the activities held in the
public area of Mahidol University, Salaya Campus is a music performance event. This is an activity that gets the attention from students,
staff and alumni of the university. As a result, each event may have thousands of interested participants. Mahidol University has set
measures for safety, occupational health and workplace environment in the public areas for used to supervise the activities of the
public areas to safety. However, in the past is still a lack of clear and concrete review and evaluation of the performance of supervision.
Therefore, the research team is interested in studying the results of the assessment of safety measures in the public event area in
Mahidol University, Salaya Campus by using the safety criteria checklist together with on-site surveys. The purpose of this study is
evaluation of safety measures in the public event area of Mahidol University, Salaya Campus and provide suggestions as a guideline for
the development of effective supervision of the public event area.

The study found that evaluation of the implementation of safety, health and workplace environmental measures in the public
area is still an important process and contributes to the completion of all activities without accidents or unsafe condition. There are
suggestions to guide the development of assessment according to safety measures as follows: 1) should increase public relations
channels for students, staff and outsiders 2) provide a channel for submitting documents in online format 3) consider reviewing
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and improving the list Verification of the safety criteria checklist to be perspicuous and finally, should consider establishing a safety

guideline for public areas. In order to benefit the development of effective supervision of the public event area.

Keywords: Public area, Safety measures, Mahidol University
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Abstract

Nowadays, the cost of floor systems construction projects is a significant variable cost in construction. As technology and
method of construction play an important role to reduce cost and time consuming, the designers and engineers’ decision in choosing
criteria or pattern design will be taken into account that it directly affects the cost of investment. Therefore, the design must be within
the budget designed by university. The purpose of this research is to not only investigate the different in construction cost and time
consuming of two type of floor system construction, which are the precast concrete slab pouring over the reinforced concrete system
and the post-tension system, but benefits, problems, advantages and disadvantages as well as obstacles are also considered.

Base on the research, it is found that both of construction cost and time consuming of post-tension slab system are 9% and
68 % better respectively. Thus, in according to the Mahidol University’s master plan 2018, this research result can be used for decision
making in developing floor system construction of university’s building structure e.g. the parking building at P3, the new library building,
the building that appropriate for the area and etc.

Keywords: Floor System Structure, Mahidol University Salaya
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Abstract

Distribution of Recycle waste water system start in 2018, purpose to bring wastewater from many buildings in Salaya Campus
as wastewaterfromtoilets, canteens and laboratories. Then past of the wastewater treatment process from the activated sludge wastewater
treatment to mix the chlorine exposure process Bio-chlorine type for ecofriendly to alive and the environment. The produce recycled
water from The Wastewater Treatment that can be used to water plants, clean the floor, cleaning tools or equipment and clean the Lab
cage within Mahidol University, Salaya Gampus

This article will be analysis of the results of using recycled water from Distribution of recycle waste water from The Wastewater
treatment of Mahidol University Salaya by using the cost data that used in the production of recycled water from the combined wastewater
treatment system amount of wastewater per year though collect all data by The Water and mechanical group, Infrastructure and Building
systems Unit. Let’s substitute the values in the equation to determine the cost of producing recycled water. The production cost is 3.59
baht per cubic meter. If compared with the price of tap water that buying from the Provincial Waterworks Authority (PWA), Om Noi
Branch has a price of 22.57 baht per cubic meter. It will show that the production of recycled water is 82.42% more economical than
buying tap water. And this article will discuss the use of data from the total of recycled waste water since 2019-2020 B.E. The analysis
for budget savings in buying in the water supply in area of Mahidol University. That can save an average of 181,403.20 baht per year. In
addition, as a guideline efficiency for use good value of water resources. It can reduce the cost of buying the tap water supply by up to
384,625 baht per year in the future, which agreeable to be Eco-University and to be sustainable development.

Keywords: Eco-university, Water Resources, Recycled Water
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Abstract

The water distribution system of Mahidol University, Salaya campus have been designed as 16 manholes for 14 controlling
zones. In repairing process, there are many buildings effected from the closing of the water distribution system. Additionally, Information
of the physical water loss during 2015 - 2017 in repairing process was continuously increase. The budget loss for the past 3 years
(2015 - 2017) was about 1,276,100 Baht. In 2017, Infrastructure and Building System Unit, Division Physical and Environment,
Mahidol University mostly emphasized to solve by increasing the manhole for 7 points to total manhole for 23 points and controlling
zone as 20 zones for improvement of the water distribution system as ring loop covering service area and decreasing the controlling
area and the length of main pipe in each zone. The main purposes of this work are to reduce the effected building zone and the physical
water loss. After the project finished in February 2018, the data of physical water loss in repairing process was analyzed in the next three
years. From the study, the effected building for each controlling zone was lower of 22 % from the total building and the physical water
loss was reduced of 9,836 m®/year as 245,900 baht/year. We can conclude that the physical water loss was lower 58% of the mean of

water loss in previous 3 years.

Keywords: Water Distribution System, Ring Loop System, Effected Building Zone, Physical Water Loss
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Abstract

The project of canal dredging in Mahidol University Salaya aims to increase the drainage efficiency of the main, concrete and
natural canals. After the project was finished, the capacity of the main canal and the Monkey Cheek area were evaluated. The meteorological
and hydrological data were studied. The differences of the water volume capacity after the changed depth of the main and branch canal
were calculated to be used as the baseline data for the flood drainage in the rainfall intensity of 60-65 mm/h with the possibility of
repeating in 5 years. This study focuses on the data surveying of the flood level on the main road surface at 1.000 m (medium sea
level) in Mahidol University, Salaya. Firstly, the physical area was studied, then the rain drainage system was designed by using the
rain flow direction from the road surface to branch and main canals then collecting to the Monkey Cheek system. The proposed design
was to receive the excess rain and the changing of the water collecting area for other purposes. The rainfall intensity of 60-90 mm/h
and the runoff coefficient (C) of 0.4 were used to calculate the total rainfall in one hour by the rational method. From the calculations,
it can be predicted that the rainfall capacity was about 15,600 m? the depth of rainfall reduction was 30 cm, equivalent to 46,800 m°.
In conclusion, when the water level being equal to the surface of the main road at 1.000 m (medium sea level), the flood risk was on the
Pasarn Thet Thai Road, Phunphon Pracha Road, Therd Chakri Road and the road behind the football field within 1 hour.

Keywords: Flood Risk Area, Mahidol University, Salaya and Drainage System Ability
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Analysis of Solar Rooftop System at Waste Water Treatment Office Building
Mahidol University Salaya
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Abstract

Mahidol University has a policy aimed at improving the environment to be an Eco-university that cares for the sustainable
development and the good quality of life of the students and personnel. To focus on the development of physical and public utilities to
make changes clearly. There areas strategies that promote resource efficiency, a low-carbon society and promote the commitment to
the community to in the environment.

To be in line with the strategy of being an eco-university of Mahidol University Salaya has therefore applied solar energy
technology. According to the policy of being environmentally friendly which the sewage treatment plant included Mahidol University
Salaya is one of building which high demand for electricity. For the operation and equipment of the sewage treatment system it receives
electricity from a 22kV high — voltage power distribution system through a substation of Mahidol University Salaya. Considering the
electricity bill charged by the Provincial Electricity authority to the university, it was found that the demand for electricity has continued
to rise compared to the same period last year. Design a Solar Rooftop to be used as renewable energy. The system consists of
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crystalline silicon solar panels 330 watts per panel, 66 panel, Maximum power output 21,780 watts with accessories installed on the
rooftop it also aims to reduce the cost of energy consumption. The system can display various information such as the quantity of
electricity produced quantity of electricity consumption of the office building etc. through the screen on the website which the staff
can know immediately that and can display monthly data can view historical data to be analyzed Make an energy management plan
Reducing the amount of energy consumption within the segment to be in line with Mahidol University’s policies and strategies.

From the comparison of the difference in electricity costs after the installation of Solar Rooftop from March 2021 to August 2021,
it was found that the Solar Rooftop can generate electricity on average 7.18 percent of the amount of electricity received per month
which will help Mahidol University reduce the burden of electricity costs from the difference incurred. Make Mahidol University save
electricity bill about 10,000 baht per month or about 120,000 bath per year. Also, this project can also be used as a prototype system to

be applied in the installation of a solar rooftop system of the building or other departments of the university. It also promotes the use of
renewable energy and energy conservation.

Keywords: Eco-university, Energy management, Solar rooftop system
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Abstract

Occupational Health, Safety and Environment is a key role for sustainable organization. The definition of “Accident” has been
defined that the unintentional accidents led to injuries, deaths, or property damages. The causes of accidents can separate into 2,
Unsafe Act and Unsafe Condition. Faculty of Tropical Medicine as one faculty of Mahidol University has concerned about the mentioned
items above. With the commitment of safe work as general basis in the organization and “Zero accident” target, proactive cultivation
and the emphasis on “Personal Safety” have been delivered to all employees and contractors. This paper aims to demonstrate
“development of occupational health, safety and environment” for implementation. We classified our occupational health, safety and
environment tasks according to our mission namely; teaching, research and academic services. There are many scientific laboratories
in our campus, homecare for aging group, hospital and other facilities. The operation and maintenance system have been operated
regularly, in order to maintain the proper condition for our activities. The step of third parties monitoring is required according to the
faculty policy of safety and environment, and to ensure that safe operation of work is available and prevention of severity and impact
to related stakeholders. The analysis of current context of Contractor management (As-is) of the faculty has been conducted together
with 2 case studies throughout 3 periods of time: Pre-operation, Operation and implementation, and Post operation. The result shows
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that Occupational Health, Safety and Environment measures that the faculty could consider adding are “Contractor Safety Program

Evaluation” and “Providing First Aid Kits”. Both measures can help reduce the risk of the sub-contractors who work on premise in terms

of accident occurrence and in-line with the current policy of the university. To manage systematically, the measures can develop in the

form of “Document manual” with the existing document control system. The outputs can help reduce the likelihood and severity of the

accident that might happen during the operation of contractors and subcontractors on premise and level up sustainably the safety to

all related stakeholders.

Keywords: Occupational Health, Safety, Environment, Accident, Contractor
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Al Incuri Ul Green Metric World University Ranking Byausnavualiumangndslivasoun:uungavu iia: enszaunouasalunisidu
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FANEN lla: IUoNWMSAVIESUNMSINUNUNEITE9NInawToyasfoldins1Ranuu:vavlAsIa§WAUauAUNUA MsUs:0u d1500
WuARDAnenwlumswuunaouTuiuoay Ingldsuiuuaounuony ila: @uuuaIms NawisadiuonimdrdvsogoniioinuunaivgonIelu
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fdaAty: WuRFIveouuanAns, @OUNIUIAY, A9UUUANAWNDIANS

Abstract

The purpose of this study is to investigate the area where is the most potential to increase green areas space In Mahidol
University, Salaya, and in accordance with the strategy Environmental and Sustainability Policy of the university in order to have
continuous development and more efficient It also conforms to criteria of the Ul Green Metric World University Ranking, which could
result in higher overall scores for universities and enhance university for the ability to be the leading green university internationally.

Method of study process consists of Policy study and conceptual framework for sustainable development including the master
plan of Mahidol University, Salaya, and guidelines for promoting the increase of green area from various sources to analyze the
characteristics of the structure suitable for the area. Assessment and survey of potential areas for vertical garden development. By using
the vertical garden pattern or style and the green roof garden on the building that can use these ideas to extend to increase the green
area within Mahidol University Salaya and increase the utility of space utilization with maximum efficiency. Including helping the overall
view of the university to be shady suitable for study and rest as well. From the study and survey, it was found that Within the area of
Mahidol University Salaya There are still a lot of areas that can be built and installed vertical gardens such as The common area of the
main corridor dormitory corridor area, On the roof of the President’s office building, Athitayathorn Building, Faculty of Nursing building,
etc., which the researcher considers These areas are large in size and could be used as a pilot project in the future. It can also be further
developed for sustainable development.

Keywords: Green Building Space, Vertical Greenery, Green Roof
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2.1 Landscape Wall (Bag Pocket)
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2.2 Vegetated Mat Wall (Layer Mat Wall)
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(ﬁ'U'l: Vegetated Mat Walls, Madrid Spain (http://www.museu-
mofthecity.org 2013, http://www.eyeonspain.com 2013)

sUnwi 9 MagunwModular Living Wall
(ﬁm: Modular Living Wall Canada (above), Atlanta Botanical
Garden (below) (http://www.greenthinkers.org 2013, http:/blog.
phyllisodessey.com 2013).
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sUnuuvovlnsva§uaounuony 1.1-1.4  Guiludnuruznis
9lAsvaswias N uRkFAuIIgAIN:Ia-idosTulUnuANuU=Voy
Tnsvadw Buus:losdvovlsvasanurul Ao dreremsrioasny
somsWILASIIWY  lashesanisgiassny  soufivmssath
ausninungUnsdlinanhaIgmMUANUIKDN=AUVOINUR  IFiTo
nosAtiviidio  Tnsuasudnuruz0n99-FovitvivwusTinidondu
Uan doulusuvesaoiuaseviuiu TuawsndnSeviduans Ko
aryanundTs IRaunsniFenllidosninen néo Fauaoeuuls Kun:

dmsunsugnusionuiunciuige1As NIAU Ko fiwy

2. LIVING WALLS

2.1 Landscape Wall (Bag Pockets) nuufgng

2.2 Vegetated Mat Wall (Layer Mat Wall) nuutgnwuidu
$19S9VSU

2.3 Modular Living Wall (Pot) nuufgns:n1J

suluuvaulasya$wanyus LIVING WALLS duilulasvasny
anurusAdnsmuRuRUandemstans:nansonaUaniiosovsuau
dnsumsdanauliidoulinyinisiestyiauinfidesTulsisdagy
aogvwvevdauiluogwuin  Jukurzdnsumstiuadaniionniisy
TuBedryanund la:  AUADENLVOIMSKAN  ISUNURGNUKLN
91A1S
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3. Green Roof msivuiunasutunusAvsissmsugnivouu
o1msaluains

ey

sUnwA 11 nanvouAUs=nauvoulasias i Green Roof

Tneunfnwuaasgunoludue:i 6 sussenude

1. douvaslnsvasniiuomsHsemAiniiasousu (Structure)

2. SUILIUSUAUBU (Roof Membrane)

3. Suuusulouiusn (Membrane Protector and Root Membrane)
4. audu (Insulator)

5. d9uveysunsEuwIuvauln a:Ifutin (Drainage Layer/Water
Reservoir)

6. douvavdanuan (Plant Area)

Green Roof 9nn1sAnvwuUsaWsIuvoanlAilu 3 Anvruzrando
3.1 Extensive Green Roof 1U1U
3.2 Semi (Hybrid) Green Roof wauwau
3.3 Intensive Green Roof nuIUu

Intensive
Green roof

Green roof

sUnwi 12 sunwiidaunwsiavedsuiiuu Green Roof

Extensive Green Roof  Semi Green Roof Intensive Green Roof

& = =
HWUTARHRAW, AT nldina

suluuu I
g ;| IR

anunszraaiudliTign ANUAIEN HANHATY disalsd Tl e
Lhfaund linfaendn
ATTUUTIEIRAL RN 150 mm. Varies o Design 1500 mm.
Ttnssindei
Taeilszunne 150 ka/sgrm. Waries to Design 500 ke/sorm.
FEFUNAINFITIE Timel thunana 2

INMwiazmMs WA awnsnnanalfidinisuaniisuuains
(u FovAiivfivansruzn1sonsUiuuvovaIuaNuru=AN q Bu9sFiod
Ussdudnucuswui n1sornuonumsugnsiull tnrkinfig=ns=risio
Tnsvadwir  soufiwvudszurcuiiinunzauiunisdidunsrioad gy
iDudaderanmisidonsuiuuvedaouuuenMs — MNASAIRUTHG
sUluuvevaouludnucu: Intensive Green Roof U 9:FovdAtudLUR
voulasvadAaui1vguazfAavidouds:uauiuinndrtunisinsg
snun iRt BunousuundomstaUs:Tesuliogwius-ansnw
gugavesiiun  SnAvtdnisAnynistds:uuine:auisauiiun
huuBeuldlus=uuls na: AavidenwusIuTAinu=au

msaAuansznuangungiluaIMARIENISINUNURZIUILIAY

nn1sAnuuddgiuds:inAasalusinglgiuudiaay
dins1HmAnisnigrukn  STEVE (Screening Tool for Estate
Environment Evaluation) wusuiunideunidnmsogorderuniiudu
anmwioadeularurnianasog WiledAty9NNISARAYEOUIUIAY
TuusiruuARiMsFny

Impact of Vertical Gardens on Air Temperature

e M eonan e e e
Hin:‘::ll:\u els;m mu:mm without m&m:;:m .:; m:::;ﬂh 100%
sUmwi 13 iansnmwidseuifisunisivasunlasveuyiome
(81999: Nyuk Hien Wong. Evaluation of Vertical Greenery
System. National University of Singapore)
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B Estimated Cost With Maintainance

sUnWA 14 IdavnIsiuSeuIRgusIATABINAEYOUS:UUAIUILIAY

M Estimate Cost

2NAISNNISIUSHUIRIUSIAOISUUAIUNUIANAVEDY
S=UUSIAUS:UIUNNSIAAEVaNS:UU Living Walls GuAouiabisAAn



rioaswgundfeuimaoidoiieuiunsAnAuaUIUIAIILY  Green
Fagade MIUNSUS:I0UNISAINUD0AIINANWIDAGUIA9AUS:AIA
vouuARARAUITdURAY a:s1AveuIaneIRNANALIUMUEINI0aT
msfioa§wnSonisiidunsiingy nutiluimeanuonaidovsiuirindu

nuonINIsINUWuRFVeonnusAnazuua1AIsTiuauIARIULSIoN
Wufiumanenasuiina

MNNSANYEILUNIA:MSANSIAWUAGIUFI VO
UKANgNIURRA FMa1E WUS1 IUaN1MSINUWURZTesiogaou
IusmIKdeasuuuaAsiU InguRRaUSDiNsARAEaRasny
Tsonaisulasumstinsoveniuifegiumsriugiavevdounany ias
usioruniduAnRTWURNS VoA NsnasUs:TesUEaesTuBY
WuRlsiun

sUnwA 15 GousiUWURRDANENWIUNSARAY
AOUNUIATIAAIUULDIANS

mnMsdsaaiuRmMeluumInendguina mMagn wuin
DWUARDANINWAY=aNSNAITUNSARAY  foa$NaUIUIAT N1a:
aKuuuIANS 8Y 5 9N

1. WuRveu Cover Way USIarudounany

2. WiURVoY Cover Way USIDtUKOWin

3. USIpuAMAWIANGINIUDSNSUA

4. USIDUAAWIANDNAYINS

5. USIUAARGNWENUA

orimsus:1dulagnsUs=unrunstuiunny 5 douditihi
msnieadwARAvaUTUIURWUdUONIRURUAZTETUuIusAYTUNIW
souveuurINendelaungy 25-30 WasiBusi Tuagiuwunnausn
fIdumsla

Voriividuuasiomsidontdguiiuu (Challenges)

1. flimsnosAtuivnisidentdsunuulnsvasaveuaou
IU9AY  MuAnu=WuAnde Tasvaswi u  $ududesrgon
TRsvasNIAUMEaAWNSNEARANULINIG 1Az FourdviiuiSounony
ifunssuavvelasvasRsovSuaouIuAvIFa:sUluugios  Tngiawn:

TnsvaswigouInngt 3 wnsiull AosAtoiivisasnnuiiuisy auna
lla nsyau

2. AnynnuAUAVaIN1SHiaas Iy Feasibility Study o
iDumogoglumsanauloasnu

3. AnyAodonndadnuanIwIdNdouIAU Conformity To
Previous Environment

4. AinviuonnsinuaIgnaswiiioilu Green Connectivity
Network

Us:Tgtivouasunuany (Benefits and Profits)

1. goalhussenmAlngsousduv

2. IWuWURFTETRgsou Snugailudnnivideniausn
IWLWURFgRAUNUARDNNsTgaoeIfuNURNEIAL Max Capacity

3.¥9ganuan19:nMoMAls na: goeidusmonsadiovsiu
vovazoaduvnnIdn

4. $o8IWUANABNUIRAUNUA Ko awnsntsTunstin
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MIUNSARAY HEoroasaoUILIAIIA=AIUULANSI=Fio
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1. pnWBURIARTUINMSSALN 09ITVIFFsenSHns:uU
thheaiuueolsi rnSo s:uuriasatn MutTUagAUSUILURIARNTS Na:
AnwiSaus:uutinyudeu
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ia= grunnND IWongWEIEUVEINSUaN lazgia

3. msusuSnulasvasunsiaziuue19usUIuuIANANNIS
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KSo ngndounulnsyasuaASIAUKSoll
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WaINMSANUIIAS1HWUIINISIINGUR 1 IdavTiviunay
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Abstract

The Division of Physical and Environment is in charge of Mahidol University, Salaya Campus is physical and environmental
systems, with a focus on services of physical and environmental system by using technology for sustainability management, customer
need response, and leading to Green University. Green University policy is an important physical and environmental management system.
Public utility and building management systems are the responsibility of lighting system maintenance.

It implies informing Mahidol University, Salaya Campus about defective road and pavement lighting equipment. The purpose
of this system is to provide customers with facilities and safety, not to impact on the mentality and work of customers. Now there is
informing of lighting system maintenance by papers forms. It continues to have issues with the management of paper forms, which are
difficult to repair and delay, and have a negative impact on the Lighting System. Furthermore, it is a waste of both paper and time, the
process is restricted to work within The Division of Physical and Environment only. This makes it difficult for general users to access
repair notices. makes general customer is difficult to reach informing forms and cannot collect the data. As a result, the problem can
be solved by utilizing technology to control the system via websites and QR codes. The studying from case studies in two main roads
including Phunphon Pracha Road and Kanphai Mahidol Road that are equipped with electric pole codes and QR Code scanners that can
be used A total of 62 trees, representing 20.73% from the total of street lighting poles within Mahidol University, Salaya. From the study
of the On-line Lighting Maintenance System It can manage to resolve the delay problem faster 99.65% and take the time to complete
faster 33.33% and it can reduce the use of paper in process up to 50-100%

Keywords: Lighting System Maintenance Online of Mahidol University Salaya
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Abstract

Sirividhya Building or General Education Building Mahidol University, which was established to offer courses in liberal arts
education, administered by the Faculty, and in general education, under the supervision of the University’s Division of Education
Administration. It is up to date building with 16,342 sq. m. which composed of two adjacent wings: a 7-storey building connected to a
3-storey building. Inside the two buildings Consisting of the Office of the Dean of the Faculty of Liberal Arts teacher’s room 300-seat
classroom, 120-seat classroom, 60-seat classroom, computer room, conference room and Faculty of Liberal Arts library. The basement
is divided into the area of the engine room, water pump and wastewater treatment system. As for the 1st to 4th floors are classrooms
for teaching and learning, meetings and seminars, and in the 5th to 7th floors are rooms for teachers and office rooms. It is the central
of General Education Building and activities of Salaya campus.

The building has perfectly building engineering. Electrical systems with accessories that receive and distribute
electricity for activities, in particular, are subject to constant preventative maintenance. For the performance of the electrical
system to be able to continue to operate normally. But preventive maintenance Still can’t calculate how efficient of system. The
purpose of this study is to study the effectiveness of preventive maintenance by OEE — Overall Equipment Effectiveness Theory
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and analysis of statistics to plan electricity system maintenance suitable and presenting the trend of the system’s capability

and the availability of the electrical system maintenance plan in Sirividhya Building. A case study has a method collecting data

on the operation of the main electrical system since out of warranty in 2017 until 2020, as Main Distribution Board, Transformer

and Generator. This study shows results that MTBF, MTTR, Availability Rate and OEE, it tended to decrease every year. It makes

to plan maintenance and allocate a budget appropriately for Preventive Maintenance Distribution System’s Sirividhya Building.

Keywords: Preventive Maintenance, Overall Equipment Effectiveness
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na=aunsnising q Tlwawanmunliinuals

urndngnagladnassuus:urulunisunsesnuisadounu

01ASASINEAVIGD 2560  [ngTUMOUNSUNSISNIS-UUNIHUA
FlusiovigouUs:nmuna:mtsielumsdidumsaaisisuiu - 9u
IaS0Auns:uauMsUISISNEIMUUIASTUNGUFioUogWaaunds  Fiog
Al g9edulnousiodmsio-AnuIUsAnSWavoINSUISISNY
Balounu  Sudesdumsiundos:uudinnuiatiesniw  nasgoule
ognuszansmwiriln  na:iwansANIATALNI UGS MSUISY
Snmuorgmsiduuvess-uuiwihogninunzausiold  IngAuacu
NNOUMSAUIUNY MTBF - MTTR, AsUIAAIAIUEISD
vavaunstu ( Availability ) n1azmsdnus:-answalngsouvesaunsti
(OEE — Overall Equipment Effectiveness) vaaqdnsnﬂus:uu
Iwwhran $ruou 3 s1ems [dnn ridandalwwh girouauiwidn nas
InSovriitnlwidisod  InegruotusanulusUivuwadawsiandtiy
aussnu=nsiugy (performance) DAouBoriold (reliability)
iwoidumssusavdiszuuniazgunsaiwimeluonasasinen Al
Sumstrsesnuigeloviuiluds:9innd  awnsalduulfioguiiiu
Us:AnSmwiia:ius:answa  AuAUIUUSuatunadnutunisinsy
SnuUs:910 BnMuwamsiing 9:goeUs=0uangn siiunlaoars
vavaunsnilus:uulwWidraunsalduulfadvius-ansniwia:Au
AsioN1sUNSISNY KSagUnsniidouanwauluiAuAIUMSEoUUISY
fio=thlugiuonemisidasuadnsnd Iwelrs:uulwilriuulognisio
ENGHRE



§LJFi 1 91A1SESINEN UKINgIagurna

Janus:avA
1. |\T\ioﬁnmUs:e‘rnSwa||a:nmud’nfioﬁova\lmsmslus'nL-n
iBulounus:uulww191ASASINEN
2. I\T\iOIHUOIIUf)m\]mSO‘NIIUUUWS‘\]S_HUWS:UUIV\IW’IO’IFHS
asanenninunzaulusunpm

Wundnun
ARV NazvouIVANISANI
nstivauaNURNSANWK THin 91ANSA3ANeN KéonANS
UnuANsISeuSIL

Wihorms meluWuALKINgNdeuAna Aanen  BauszNousoe

IngdvauivanisANuludoUIAINSSIUVOUS:UU

01A1S 7 U §IUdU 1 91MS lA01MS 3 BU FIUoU 1 9IS SOU
WuntSaoomvau 16,342 mMswiums Suouadnsnifdnu $1uou 3
s19ms Ml

1. riandaJdlwwn (Transformer) stin Oly Type Vu1A 1,250
kVA $1uou 2 an

2. ARouAUIWWAvea1Ms Us:nounag fRouALIWWIKaN
V0y01A1S (Main Distribution Board) ,frouaulwWianiduvesenms

(Emergency Main Distribution Board) ,gifiuls:9Iwvevaians
(Capacitor bank) SOUNJ&US1UIU 5 5]
3. InSaurIlAIWWA (Generator) VUnA 350 KVA §1uau 1

sun 2 nanadlwii 01A1saSINeN

s 3 fouAUTWVEYEIAISSINE

s 4 1ASauriITAIWHVaI01ASASING

$:108UIBNISANYIITEY

1. ANTUN1SSIUSIVTOYaNISUISISNIBITaINUS-UUIWA
01ANSASING AVIFHUAS:8:Us:NUAUEISAUNWSDIU 2560 — 2563
walilusndstumsmuonuwadwsvouls:ansuamugns SoUnvau
3 s19ms Teinri

1.1 s=uunandavlww $uou 2 an

1.2 s=uuginouALIWW@1IAMS 19U 5 6

1.3 s:uuIASauriItAIWHd1saY $1u0U 1 IS0y

MNNISSIUSIVTONA  WUI1  9IANSESINTNSTOUIIBY
s=uuliazaunsnis=naus:uulwii souvau $auou 7 ASY MUIERY

M1sUS=NOUAT

MISA 1 S19MSEOUIBUS:ULTWWA 91AMSFSINEN

FIENTT

ddun 2560 |M2561 (D256 |112563  |wnaime
1|geugullfhwansavaiai

| 1a|mpe1 . . . .

| 12/mpB2 . . X .

| 1.3[Emoe *® . . .

[ 1alcam . . . .
1.5|capz . [ . x

| 2| watawlzalvlih (Transformer)

| 2.1 | wainwilaalvhihi . F 4 . *®

| za|wdauidaslie » X . x

|

| a|emsav s lvlihd e (Generator) . X X .

2. $0USOUS:8:19aMs:UUKgAMIU TneISLTUAVIFNTSISY
AidunisirssnuniBelonu Tud 2560 1Busiun wudn 01AsaEs

Mahidol Sustainable Development Conference 2021 121



sngnddruoumsiguruginouaulwi, nisnUadiwinaziaSodriidn
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U2560 | U2561 | U2562 | U2563
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MDB2 8,760 8,756 8,752 8,756
EMDB 8,758 8,756 8,752 8,756
CAP1 8,760 8,756 8,752 8,756
CAP2 8,760 8,756 8,752 4,366
Findsgounuiwi | 8,759 | 8756 | 8752 | 7,878




TRANSFORMERT 8,760 8,756 8,752 8,752
TRANSFORMER?2 8,760 8,756 8,752 8,752
CET 8,760 8,756 8,752 8,752
TRANSFORMER

GENERATOR 8760 8756 8752 8752
ANloag GENERATOR | 8,760 8,756 8,752 8,752
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Anlaay 0 4 8 8
TRANSFORMER
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MSWA 6 MSWWAMSAUIUABTIINAINIUAWISOVEIUNSA

$19NM1S AslidaAIAIWAIISnVEIQUNSAE
(Availability)

U2560 | U2561 | U2562 | U2563
MDB1 100% | 99.90% | 99.81% | 99.90%
MDB2 100% | 99.90% | 99.81% | 99.90%
EMDB 99.95% | 99.90% | 99.81% | 99.90%
CAP1 100% | 99.90% [ 99.81% | 99.90%
CAP2 100% | 99.90% | 99.81% | 99.68%
Fi03efAoUAUIWEA | 99.98% | 99.90% | 99.81% | 99.87%
TRANSFORMER1 100% | 99.95% | 99.79% | 99.79%
TRANSFORMER2 100% | 99.95% | 99.79% [ 99.79%
A1l0ag 100% | 99.95% | 99.79% | 99.79%
TRANSFORMER
GENERATOR 100% | 99.95% [ 99.79% | 99.79%
F03s GENERATOR | 100% | 99.95% | 99.79% | 99.79%

4 msinus:answalngsouvavounsni (OEE) Ao msin
Us:answalaesouveus:uufidaiuundonainulfesguifu
Js=ansnmw
vovaunsni (Availability Rate), Us=anSnawnisrinuvedaunsti

AWISNAUINIANWAANSHINANSIANLEISH

(Performance Efficiency) lazans1nruniwvedaunsiu (Quality rate)
unanutivaoruwsouveuBananiiivnorwuwsouvosaunsaitunisty
vwluszuugrivulsisinds=ansnmwndell awisnAwuonlf9n
OEE = (AxPxQ)x100
f2081 15U HijanUadiwiihan A T8uuiaus:uuidunan 24
Soluw/Au Tneldmunesodwanns:nalwinTils 24 aluy Usangdnlu
sudunlonadwiingn A faduTaTouduINaT 1 Galuy Na:wanwii
TeinA 23 §olg 01ASTUBTWWATE 1 8ol
1. AUdrU Availability Rate = (24 - 1) /24 = 0.958
=95.8%
2. AU Performance Rate = (1x23) /23 =1
=100%
3. fuaru Quality Rate = (23-1) / 23 = 0.956 = 95.6%
MsiAUs:ansualagsouvodindaddns = (AxPxQ)x100
= (0.958x1x0.956)x100 = 91.58%

9IS 7 Muase-iiumsetuatud OEE vovaunsni

Tus=uUTWW91AsAS3NEN THwanSANUICUAG
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SN 7 MSWWaMSAUIUNSIAUS=answalngsouvavaunsnis:uulwwio1A1sasanen (OEE — Overall Equipment Effectiveness)

Fnsnsduedasdng UsgAnBnmuaaaiosdng dasamnm msiaUszRvanalauswasgUnanl
518015 (Availability) (Performance Efficiency) (Quality Rate) Overall Equipment Effectiveness (OEE)
V2560 | U2561 | V2562 | V2563 | U2560 | V2561 | 2562 | V2563 | V2560 | V2561 | Uzs62 | U2563 | 12560 | U2561 | V2562 | U2563
MDB1 1009 | 99.95% | 99.90% | 99.95% | 100% | 99.95% | 99.90% | 99.95% | 1009 | 99.95% | 99.90% | 99.95% | 100% | 99.95% | 99.90% | 99.95%
MDB2 100% | 99.95% | 99.90% | 99.95% | 100% | 99.95% | 99.90% | 99.95% | 100% | 99.95% | 99.90% | 99.95% | 100% | 99.95% | 99.90% | 99.95%
EMDB 99.97% | 99.95% | 99.909% | 99.95% | 99.97% | 99.95% | 99.90% | 99.95% | 99.97% | 99.95% | 99.90% | 99.95% | 99.97% | 99.95% | 99.90% | 99.95%
CAP1 1009 | 99.95% | 99.90% | 99.95% | 100% | 99.95% | 99.90% | 99.95% | 1009 | 99.95% | 99.90% | 99.95% | 100% | 99.95% | 99.90% | 99.95%
CAP2 1009 | 99.95% | 99.90% | 99.67% | 100% | 99.95% | 99.90% | 99.67% | 100% | 99.95% | 99.90% | 99.67% | 100% | 99.95% | 99.90% | 99.67%
fadegmuny 99.98% | 99.95% | 99.90% | 99.89% | 99.98% | 99.95% | 99.90% | 99.89% | 99.98% | 99.95% | 99.90% | 99.89% | 99.98% | 99.95% | 99.90% | 99.89%
TRANSFORMER1 1009 | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.799% | 99.79% | 1009 | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.79% | 99.79%
TRANSFORMER2 100% | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.799% | 99.79% | 100% | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.79% | 99.79%
AWAASTRANSFORMER | 1009 | 09.05% | 90.79% | 99.79% | 1009 | 99.95% | 00.79% | 09.79% | 10096 | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.799% | 99.799%
GENERATOR 1009 | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.799% | 99.79% | 100% | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.79% | 99.79%
ANlad GENERATOR 100% | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.799% | 99.79% | 100% | 99.95% | 99.79% | 99.79% | 100% | 99.95% | 99.79% | 99.79%
asUuamsfingn AnguuniiasnniduanmstriinbongmsiEuulunu 10 U msuisg
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INNIsAnyIWaawsvouls:answalun1suisiSnynidy
Uounus:uulwionmsasingn aunsnasUwansanulinvd

Aaniademsiduiuniouinansgisa (Mean TimeBetween
Failure) SoA1 MTBF vovgUNsniny 3 $18n1S wansA1uouny
s 4 wudhdalumsTguuvesgaounuiwinlngioaeiouiianis
ounlivnSuAuIRD 2560 — 2563 9:ANI0agagN 8,750 Bl BolUy
msTguuveskiondadiwiln 9:UA0agegn 8,752 Saluv la-Boluy
msTguuvedindourndalwi 9:Dfoasogn 8,755 Holud Burn
MTBF Iadgvovaunsainy 3 stemsiFuonls idawadivgoluims
vundUs:ansnw - az1na1nAostrsesnvramstgaulunosiiu
Fruoudaluviodevoudn MTBF Ialiaunsaiiazs:uuansnlgouls
ogIAuUs:ansnwiia:Us:=answaguan  9INNsIIAS1:HTayawud
MTBF GiusllivantosasnniBuiluwaunanatgmsiduumigy A
tugineavevivsiosdmsendufinioyaliiatiundins1:hkis:a:0a1lu
mstsesnulfogwinmn:ay  Bomns:=uulwihis:a=1na1mstdiu
ALINTU MsthsasneRdosuInVumuaiu. na:sudun9:founnds
mstsesnunaginuzaulngtvivs:e:NAgoutnsludu Ko
gunsailus:uutwiideuaniwkungnstEu

s=g=0aNagAIIRgUNSAIESA/MEANIL. oA MTTR
vouaUNsniiy 3 $19N1s WaNSATUOUAUAISIA 5 A1 WUFTGILUY
laagngUnsairgarivunasgounsuaunauganiwdniivodgiaouny
Wi nianUadlwiiin na:1nSauriniTAIWiA AT 2560 — 2563 9:0A7
MTTR Tifiu 8 Goluy 2:1ALTI A1 MTTR vodaunsnd v 3 $18ms
ogluNturAninu:zaU Na:KNFoIMSINUAABTIANAIAI ISV
gunsni (Availability)9:-fiovanA1 MTTR KSas=g:19a1{unisgouiisu
THliovay

ANBTINAIAIIIEINSOVORUNSIU  (Availability) VOus
AOUALTWWA Kandavlwii nazinSourinitAW wanIsAuIuAIL
M 6 Wudn AIAD 2560 — 2563 gunsnikaNTus=ULIWANY 3
$19N1S Um|aé'avaaﬁtsﬁo“ﬂmﬂmummsnvouqdnsm’ (Availability)
Agulus:=AU 99% TUlU 9nMsdiRs1:Kiayaa aIlalsisn ATRsTInAT
AoWaISn( Availability ) vovaunstifus:uulwwne1a1sasang i

snus:uulwiiBalauiudeds:-ansniwiriiigunsaidinouwsou
TBuudouingy  na:iFminngineovovnssAnmuUTinTaya  1ia:
SIpsN:AUs=ansMWIADANAING 100%
AUs:answalnasouvedaunsi (OEE - Overall Equipment
Effectiveness) vovaunsnilus-uulwWio1a1sasinen  druou 3
$19M1s srwaziBeamunswianImMwilSsuiiisuiisia:l aul
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ArdIANy: msUs:|ﬂUﬂ1§UOUV\!mw§uﬁvauauﬁns, méuoum‘lmw§uri, nsanfingi$ouns:=an

Abstract

Division of Physical systems and Environment, Mahidol University has responsibilities not only for taking care of the physical
and environmental aspects around the university but also for driving the university towards Eco-University and to be a sustainable
campus based on the goal of strategic 4Management for Sustainability of Mahidol University Strategic Plan 2018-2037. The university
also implement activities related to greenhouse gas emission reduction for other organizations in Mahidol University in various ways.
Carbon footprint assessment for organization is one way to show the amount of greenhouse gas emissions originated from both
direct and indirect activities. This study aims at assessing the organizational carbon footprint of the Division of Physical Systems and
Environment, Mahidol University. The obtained data were analyzed to find out, leading to the approaches for reducing greenhouse gas
emission, as well as, for the preparation of carbon footprint assessment for organization. The result showed that from 2018-2020, the
amount of greenhouse gas emissions of organization was 100.10, 114.53 and 109.80 tonCO2eq, respectively. The second scope is the
indirect emissions from electricity was contributed to the most of greenhouse gas emissions from the total greenhouse gas emissions
at the percentage of 76.47, 80.94 and 80.34 in the year 2018-2020, respectively. To achieve the goal, the staff will be educated on the
knowledges: organizational carbon footprint and the reduction of greenhouse gas emissions. Therefore, it would promote the use
of energy-efficient appliances and renewable energy in the buildings and also continuously driving the reduction of greenhouse gas
emissions through every operating activity.

Keywords: Carbon Footprint for Organization, Carbon Footprint, Greenhouse Gas Reduction
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Abstract

The coronavirus disease 2019 (COVID-19) pandemic is a worldwide public health issue. Thailand has worked to ensure that
the situation is under control since the outbreak started in China, but it has spread widely and rapidly. This article aimed to study
the present model and physical environment management in the Faculty of Social Sciences and Humanities, Mahidol University for
everyone’s safety. Public Health Guidelines for dealing with the coronavirus disease 2019 (COVID-19) pandemic were studied. After
that, an area survey was conducted to help develop a plan that ensures the safety of the faculty’s physical environment following the
principles of occupational safety and the work environment to prevent the pandemic from spreading further. The coronavirus disease
2019 (COVID-19) surveillance was conducted strictly according to epidemiological principles. Then the prevention behaviors of staff,
students, and clients were observed, analyzed, and summarized. The number of infected was recorded. The result found that two staffs
were infected, which accounted for 1.3 percent of the overall staff; and six students were infected, which accounted for 0.7 percent of
the overall students, and no subcontractor was infected, which accounted for 0 percent of the overall subcontractor (Information as
of October 29, 2021). The infection was transmitted from family members and friends who were in the same dormitory. The infection
did not spread further in the Faculty of Social Sciences and Humanities, Mahidol University. Developing a safe environment during the
COVID-19 pandemic demonstrates social responsibility awareness; and infectious waste management that is correct, environmentally
friendly, and safe develop confidence and safety for staff, students, and clients.

Keywords: Coronavirus Disease 2019, COVID-19, Safety Environments
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Abstract

The objective of this research is to study and analyze the peak power demand. and prepare guidelines or measures to reduce
the maximum power demand of the 50th Anniversary Celebration Building, Faculty of Dentistry Mahidol University That costs a lot of
the peak power demand period per year. by using the method of collecting data on the peak power demand and electricity cost during
the year 2016 - 2020 from the electricity bill and the time of peak power demand. and to solve problems and reduce the cost of peak
power demand efficiently and sustainably.

The study of the peak power demand 2016 - 2020 found that the use of electricity in the year 2016 amounted to 10,744,000
kilowatts, in 2017, amounted to 10,757,000 kilowatts in 2018. in the amount of 10,878,000 kilowatts, in the year 2019, in the amount
of 10,908,000 kilowatts, and in the year 2020 in the amount of 10,280,615 kilowatts, with the highest demand for electricity in the year
2016, amounting to 32,293 kilowatts in the year 2017 is 31,668 kilowatts, 2018 is 31,528 kilowatts, 2019 is 31,997 kilowatts and 2020
is 31,067 kilowatts. The period of time for the highest demand for electricity is 9.30 -10.30 o’clock and 1:00-14.30 o’clock. The average
electric power rate is 4.1839 baht/kilowatt/hour. The Metropolitan Electricity Authority has determined to charge the electricity rate from
9:00 a.m. to 10:00 p.m. Monday-Friday equals 132.93 baht/kilowatt. As a result, in the year 2020, the cost of electricity is 4,129,736.31
baht per year. Therefore, if guidelines or measures for switching on electrical equipment activation intervals are established or setting
on-off electrical equipment This may result in a decrease in the total power demand for electricity consumption. Therefore, it can use
electricity efficiently and efficiently. as well as reducing the burden of utility costs of the 50th Anniversary Celebration Building, Faculty
of Dentistry Mahidol University. This is driven by the Sustainable Development Goal 7, Affordable and Clean Energy.

Keywords: Peak demand, energy conservation.

140 Mahidol Sustainable Development Conference 2021




unti

ACUNUAIWNEANERS  UKNINENAgUANa  &INANS:NSIV
Anusnis 10UIMSAIUALMUWS:SIBNOLTNIAKUADIAISAIUAL
W.A. 2535 ﬁ'\lﬁa\]Uﬁﬁﬁmuws:swﬂryrgﬁmsei\]|a§umsaq§m§
wawu (aUUFi 2) W.A. 2550 [1] TRgins:uunMsIANISWANIULTS
Tuntiosvu Woanms:ATEMemMuUWANIU azannisthiiwauu
vouus=inA Buiduulsueniivvedsguna naonaudosanuans:nun
anno:TanSeududwans:nusioavdginuulan  AtUzNUAIWNEFERS
urIINg1dguARadvlAns:ninfivAUd Ay lun1sannsiEwaviiu
wwh dulAdmsduiasuna:uanaumsasnanditin nsdnnanssuay
IasuTRTN1sUSUIUAsUgUNSATWi msausUTnou§ msdnfianssy
vourmthiTkdousoutunisitunisdaniswasulwinielu
KussvuIialiINARWALAIa:TUS:-AnSNwauan

mslwiuasrasuiruadnsiAlwWilads=nni - 4 fams
vty DansATwWwWanEadI0aweInsid (Time of Use Tariff:
TOU) Us:Innf 4.2.2 Rlisuau 12-24 Aladns DAAUEEINSWE
TWihguan govioan On Peak ogn 132.93 Un/Aladms AwawU
TWiigouioan On Peak ogi 4.1839 UIN/MUYY lA=FAWANIIWHA
gouagouioan Off Peak ogi 2.6037 uIN/rLioe IngionsIAUSMS
312.24 un/iRau

dMSuoIASInAUWS:INGSA 50 WSSY ACU=NURIWNYANERS
umdngndsuiina  TigndntiiansAlwinoglungudssnni - 4
amsvualngy  TnamruadnsiAiwwanwgounainsld  ToU
Us=inni 4.2.2 BumsAndnsATWimuInturinunas a-foulkifu
SimwsauEhemuansistulinn  Tngraw=Aigiwwavasenans
laauUWs:IigsA 50 WSS ARUzAUAIWNAERSUKINE1aguRAna 10U
AldsengauniiFies

wadedlins:nunfvaowdAryiapoududulumsiswas
nuwegwius:ansmw  AuA1  lasNAUsloslguan 90
AowallelumsinuiSes  ANUFoIMsWATIWguaAvaI0NATS
1DaUWS:INgSA 50 WSS ACUNUAIWNYANERS UK1INY1durna
iWolhiauowaviumsdds  msAnudIAs1KTayarIAg oINS
waulwwhguan Tun1sonnwunuaNIIMSUSKISIANS Kiansitnum
umsmsiAlvirynnazaausuumsidwasiu fAinaus-Tosu AuA
la-ius:ansnmwavan  1a-e1unldiuoniunmisandniddresiu
IwwWvavAru=NuUAIWNEAMERSUKIINENgURNA

iommsturgovnatumsidalduugunsad Wil mndiuo
nmsadugosnamsidatdnugunsailwin - rSemsmudUa-Un
aUnsnilwiih  Iifeanf1noWauMswaTWWduaalugouinan  On
Peak 919dvwaliAtnowAosMswaslwwhlngsoubuSunruanay na:
awsnanAEireiuAwils

TnenduluagWaudn waviunsage MsAnudinsazrvalya
ARWADINISWAIIWWNGUEAV0I01AISIAUWS:INESA 50 WSSWN
ACUZNUAIWNEANENS  UMNdNENdgurna - Soufivvalauanuanns
uSHsIaMs  hSamsinuaunsnsanusuuMsidwasulwii
9:10uUs:Tgguinazonaunlugiuontunisantdwasunazanfntging

shuansstyUinAsuaUY  VouREAUAIWNGAERS  UHNINENde
urnasolUluauARlFaENT0SY

SnnuUs=avA
1. oAy J1AS1:HAIAIIABINISWATIWWIZIdAVOI0IANS
lDaUWS:zINgSA 50 wssy IsuwguIanumanssy ANUzNUAIWNIANANS
UK1dNg1aguRna
2. IWOARMIL ASIRADU 1A:)1AS1KUSLIUNISIARATAIIUEBINNS
WaulWW1guanveso1A1SIaauWS:INgss 50 WSSW
3. IiedATaIauauIN1INISHIKUALIRSNNSARTEWANUTWTA
dutilugnisanArnaufounswalwwgugnoguibus=ansniw
lazIKUN=dUNUUSUNVOVKLIOENIU

$:108UIBNISANYIITEY

NISANBINUINNNISARAIAIUADINISWAIIWWAZIER

AKUAILONWMSANTUIUANYKIPY  TReN1SsousauIia:
anifutoyarwiontuidortiAEIWiavesmsTwiunskaos iias
Vayagavnamsinamaufasmswailwigian  91nunsin
DinaswWivavoAsiaauws:INgsh 50 WSSY1 ACU-NUAIWNYANERS
undngndeuina Tugodd w.A. 2559-2563 soufiumisAnuvoya
IluaNWN1SanAIAURADINMSWaIIWWIGuEn MNWamMsAny
1oNa1s 1a=01ud38ANY  US:nounsAItuNISANK JIASIK  Nas
ISguifiguualli -~ godarfunisiinAAAaIMSWaIWWIgudn
Wodarmwu  38ms  1uoURURA  Ksetierauanuziuonuiunisan
UsuruAtnousiosmswadwihguganinuzay  Tngitiuuiasnish
awsniwusuldanulaose

IUDYaws aNAIAYIL [2] 1auanuanilumsandAiwwi 91n
msAnumstiwasulwifuns-usumswantons:glu  dudu
vmsmslaglilinisasnusiosnsusuilaguinamsiauindosdnsiu
aemsuan Ionanidgymsiduuwsoun AU 1a=nSAUALIRSING
wanlinoualnave  Buiderrnoudosnswaslwilhauanlugod
On Peak 1UdgulUogugov Off peak U dwalAUROINSWAY
Iwhgugana:usunrumsiwasoulwwhanas Ingl 2558 awisn
anAWiAvnuAvadlswLTuFoudnuBuSUOY 851,036.33 LN
AnduSoga: 13.92 azi@ounsnnIAL 1,278,702.99 un Andusos
a:18.41 BunuonwlumsanAwirausninlulgTsesa nasmun=u
InsvaswdnsAlwwauu TOU

uwgl  AdeiSey  [3]  mmsAnwAngnwlunsan
ARUABINSWAIIWWGUanAogLuInSMS
sponse  fugmarnssuUs:INNoIMsIia:iASoviL
AnuANSIEIWWhguaavoUs:Ine v:0goumsidAwaniwiin
avanung Tunpdousouoar 13.00-16.00 u. vouwduriwiu (Ah-
mad Faruqui et, 2011) Tnemndl§wawnsnuSuwnanssy
mslEwitugosnadngpiifndge  Tul  TRdwadwihan
alld  Rludulusiovadwisalwiifosousunousioumsnsodng
Winugouoandug  BuliAuAtfunimsasnu Tngrinsding

Demand Re-
s:udn 1o

Mahidol Sustainable Development Conference 2021 141



142 Mahidol Sustainable Development Conference 2021

woanssunastElwWnlunguanainnssuaanisiazindovi
Tugounar 13.00-16.00 u. vesduriwulugaunaseu (NUNIWUS-
waumAu) Iethwan1sdias1:ATUKILINIKSOLIMSNSaRAIAIIY
foumsiwiaguan TneumsmsiauinSaurinitalWind1say 1ad1e
Thantulseou wudh TunsdifiaSevriitnwihdsodiulsidausionu
ssuuvoumsiwwh - awsnanAwaswwguanld 12,375 nladnst
Andusosa: 39.76 Na:nstliinSaurintAWHd1savIBoURaNUS:U
voumsiwih awrsnanAwaslwwhgvanlanv 41,312 nlajns An
iOuowa: 102.81 1tovanindauridnlwiaunlseuavA1 peak
demand Fouiiun 9:1RUS MsinduIASaurItAIWIdsavTua
TumsanAwalwWhgudn

aupnmw  Mowshu  [4]  TeMmsAinsnia:aiasiKaou
foumsiwasnulwin  naztinaueunsmsiioUs:Haarwa
wihluamshouAy dnSuunidngndgsisnnrjinuseudy ngwa
msHewud1  nisdndumsideanmistiwasnulwihuilngnaon
isgvAvIualiuAWANUINLTUDE WAooy TandoumsTEwasu
TwWihdoulegogiis=uudSuamnIA  lass=uuliavadny — ainagINn
gUnsnilwihdongmstdurumu 10 U DUs:AnSnwen la=vianas
118986 asrimsANLIUINSMSA IloUs:naarwaNUIWA
wudr U 7 wmsmisiausnaamstEwasiuiwiraviilutiosnsn
Soga: 5 ioigunulidmstiwmsnsul TnguamsnIsius:uu
lavadng Aaursnds=aawasnuliuinian fo msiasuuntdnaon
Us:rgawaanustn LED DAvlwWhanay 25.4 dmsi/gn AniduSosa:
58.39 VOUKAoAIUUIAL  lIa=nsMsiuszuLUSUOIMANUS:HaR
wawuliigian fo LmsmsannadinSevusuonnA 1 daluv/iu
dAwawnulwWhanassoga: 12.49 veumsiulEuinsns na=garing
L1RsnIstIsISNEIASauUSUDIMAILUIENEOU  dUNSOUSHIAAT
wasulwwhanasSesa: 7.78 91nMsINUISISNYN

MSAUINAIAIADIMSWATIWWAEGIGA

mslwiuasiasuiruadas1ATwWUs:InnA - 4 Aons
vualhey Dansru=msiEwiiioUs:noussio gnannssy Hioe
DSBS @il KéorLoguudulnveusy avdnsUnAsavdau
foviu KU2EUSTIANND ANUARNSIRGIAUAINISVOURNEIA
lla=anUAMNNSVOOIANSS:HIUS=INA - MaoARUUSIdNURIAEITOV
Budnowdosmswaslwiidslu 15 unifiguan s 1,000 fladns
TulU rSaUsUuNstwasaulwiiads 3 ideu Aund 250,000
husesioldou  Ingretuin3asdnnLioalwiIASeuIFies  IazmKuA
dns1ANWWIRWEIVI9aeINSTE (Time of Use Tariff: TOU) Uszinn
A 4.2.2 Aoy 12-24 fladne DAnRoUFioIMsWaIWhgIan §ag
191 On Peak ogf 132.93 uIN/Aladnd AwaNUTWEGaI9a1 On
Peak 08l 4.1839 UIN/MLIDY azAWANLIWEGIVIDAEINI0AT OFf
Peak 0gi 2.6037 UIN/MLoe Tnedans1AUSNIS 312.24 LIN/iFoU
[5] na:mnuagadnaMsiEwaWimUmMS A 1

AISA 1 godinatvednstEwasIwiia

gavnavagnsidwaviwiin

[RNRER Ju - 1921
On Peak 1931 09.00 U. — 22.00 U. Juduns — ANS
Off Peak + 1231 22.00 U. - 09.00 U. JUjuns — ANS

« 1931 00.00 U. — 24.00 U. Juians — onmne
JUNISIUIKIBIRA, UKINSIBNISAIWUNG

(IysouduwsuvAANAIUNINBAIBY)

AUADIMSWaNIWWY  Aa  AotuAounIswavlwwAnsia:
Ifiou fio ANWFauMswaIW/IDunTadma 10dstu 15 uinguantu
gau1na1 On Peak Tusouiiou IAvveviladns dlufiv 0.5 Nladnsnn
A Aaiis 0.5 Aladasiull Anidu 1 Aladms

On Peak Ao dovoanmwiis1Agy 1devenUs:ned
Ao WHoNSIETWNgY mstwisiosdnmidowasnnstn Mus1ANgY
lazsaeiunisuaniwii e lRimeawosionawsiounsiugaul

0ff Peak Ao BouRATWWATS AN 1tovenUs:InATiAIWL
foumsTEwim  Isulwihanusnidentdidoiwasnsinmmingiu
wanWile ForitsunuATTWWATUGoY Off Peak MN31599 On Peak

MISA 2 dnsIANAUGaINSIWEAUS:INN 4.2.2

ANSINLININAWOINISIE (Time of Use Rate : TOU)
4.2.2 1S9nU 22 — 33 nlaloas

A1RABINISWANIWWA (Un/Nladns)

On Peak 132.93

Off Peak 0
AMWaNUIWWA (Un/nLide)

On Peak 41839

Off Peak 2.6037
AIUSNIS (UN/IRDU) 312.24

MNINSIANUSMSA=IRUTFIN B9dI9a1 On Peak Nlaz Off Peak
2:ImsARdRSINSTRUSMSAIIANANAU - MuEadnal Tnemisiwiil
uAshaauldus:n1ARKUAIRSIATNTTKISUTEAUNAATWWAUS:91
iHouwnAIneu 2561 IDUALIU AuIaadlums A 2

wan1sAny1ddeazmsenusigua

nnMsAnyIANAUFioIMswalwWhguandoundy 5 U
(W.F. 2559-2563) Tugavioar On Peak Wudn

U w.A. 2559 DAROWFAaIMSIWWNGudniugay On Peak
uou 32,293 Nladn/l 1a-uArAWAoINSIWWAGUanTugay On
Peak guannidouinuau $1uou 2,802 fladns la-irnagA1AgL
Aiodnswaslwwhguaniriinu 2,691.08 flajnsi/iriou

U w.A. 2560 DAROWFBIMSIWWNGUEnUBaY On Peak



9uou 31,668 Nladmsi/l na-AAoWADINSIWWAgUanTugoy On
Peak guanifiouiiiouwnadnieu $auou 2,848 ladmst asiAade
ArWABIMSWalWWhguaainiinu 2,639 nladns/idou

U w.A. 2561 DAROWAaIMSIWWNGuanlugoy On Peak
9uou 31,528 Nladms/l a-AAoWwAaINSIWWAguanlugoy On
Peak guanfifiourdioununwus $uou 3,038 filadas asiAade
ArAsIMSWaIlWWhguaainiinu 2,627.33 nladns/ifou

U w.A. 2562 DARUAaIMSIWWNguanlugos On Peak
9uou 31,997 Nladme/ll na-iAAoWAaINSIWWAguanlugoy On
Peak guannifoulioulusau $uou 3,055 Aladns na:lAoagA?
AWAVMsWaIlwwWhguanininu 2,666.42 nladnsi/iiou

U w.A. 2563 DARUAEIMSIWWNGudanlugoy On Peak
9uou 31,067 Nladns/l na-dAAWAoINSIWWAgUanlugoy On
Peak guaniiiouiiounsnmiAu $1uau 2,945 fladas na:lAnagnn
AoWAavMswalwwhguanininu 2,588.92 nladmsi/idou

ommstuUSeuiieuloyadouras 5 U wudr U w.A.
2559 DA WRoIMsIWiguansounilguan sovavundio U w.a.
2562 U w.A. 2560 U w.A. 2561 llaU w.A. 2563 MUAIAU AVIFAY
swa1dgatugun 1

et L 2559 an penk
A dHiainty
) W 2560 on peak
- N\, / 5
E‘ L \ / - ~ Y (inind)
! / dnn 254 on pesk
20 N i
Own 2562 on psak
Hiwdinty
1wt 2563 on peok
iy

e
wh, nm BA wme we Mmoo oam BR 0B RA mE B

sun 2 iaaunswianunousonIsWaWHguaR

MnARFaYMsWaIWINGuan  awnsna:riaulAiRutiv
AAnAIeiuasistydInAludouvouArtwino:Drlgseg
uiuiRganu lneAlEgerwitul w.A. 2559-2563 wud1 Alddng
AWWguanogny w.A. 2559 $1uou 4,292,708.49 U/ donndoy
AuARoUGoIMsWaTWWguaatul 2559 AlAguan a=Agse
AlwWhsovaunAe U w.A. 2562 DAWWAgLoU 4,253,361.21 U/
U na: U w.A. 2560 DAMWWAFIUIU 4,209,627.24 un/U mudinu
Bunandlfiusn AlEsemiwWiRAMaIRgIAUANRUGoINSWA
Wilhguan srga:Isgniaiandlums v 3

M 3 ToyarTgseAwi U w.A. 2559-2563

AR IERTsM R
Uwn 2559 | Uwm 2560 | Ve 2561 | Uwe 2562 | Uwwm 2563

LRau on peak on peak on peak on peak on peak

(ladnd) | (AlaTad) (ilarTmed) (larTme) (AlaTnd)
HE] 2,564 2,654 2,511 2,758 2577
n.l 2,420 2,708 3,034 2521 2513
in. 2,634 2,773 3,023 2,606 2684
[ETE 2,203 2,685 2,554 3,085 Z,004
AL 2,754 2,571 2,607 2,956 2224
flu, 2,333 2,581 2,595 2,758 Z.85d
LA, 2,674 2,640 2,592 2,819 2,944
L 2,787 2,654 2,503 2,563 2724
A, 2,73 2,614 2,624 2,521 2919
BLA. 2,650 2,433 2,633 2,720 2,554
W.E. 2,TES 2,245 2,444 2451 2,541
5.A. 2,573 2,444 2,384 2,431 2,430}
et 32,233 31,665 31,523 31,997 31,067
wfn 2,691.08 2,639.00) 2,627.33 266602 2,588.93

sUll 1 sUnMwAIsIEAYAAWoIMSWATIWEEuER
U w.A. 2559-2563

ioWystuIAAURoIMSWATIWRGuEATUT .. 2559-
2563 WIUSuIfigunualtivna:AAnlusuiuunswWiBuidu nanlfidu
gagvavA1nnUFiadnIswaslwwhguandoulhnjoglugoy 2,300-3,000
Aladns Anansugu 2

A1swvouanlddreArww U w.A. 2559-2563
Uw.A. Aldde (uan)
W.A. 2559 4,292,708.49
W.F1. 2560 4,209,627.24
W.FI. 2561 4,191,017.04
W.F. 2562 4,253,361.21
W.F. 2563 4,129,736.31

msARmUIa:nsdduToyanIsEIwinuInsIabines
Wil wudh ngradegouinavasnsiinAInoLomMswaIWihguan
0 2 govioan Aa Bovlisnioan AVIIR 9.30-10.30 U. AviaAdTugUn 3

-+ wrrilieeauna L
A te SN R Rt N

T —
R —
il

mar Spmand ownnmEe euS

sUN 3 IdnvinavaIMsINAAYUFoIMSWATIWENGIan
$3I8119a1 9.30 - 10.30 U.

dmSugounaavioal 13.00-14.30 u. (ausun 4) Buidu
§9u19avoUNSHNIUKSaNSISIUMSAdUVaIUAANNS  UNANUIIAZY
UISUUSN1S MWIdATWUNRA 08.30-16.30 U. Tnedmsidanisriteiuvey
s=uugUNSOITWWs9 WSUAU 01U S:UUIASEIUSUINTA S:UU
Uuau szuuniavagny azgunsaininsiwng

Mahidol Sustainable Development Conference 2021 143




144 Mahidol Sustainable Development Conference 2021

Power

HE=y
= L ',..f“l e
z£ V |
_‘-“}-—“n-_....“u.- -

* N e "-.\’

B sesrersssesey

¥
Sids ssSER0 RS NATR Sess 0 R bR ST B e

& Scton Booedidd] 4 Reactus Poseriv

sUN 4 i@avoaveuNIsINARYLFBINSWATIWEGIER
4931921 13.00 - 14.30 U.

asUwan1sfny1dde

INNIsAnyazdiAs1zKiayaAInUFAINISWAIIWWA
quan  navayaygounamsinanduRodnswallwiguan  veu
91A1SIDAUWS:INESA 50 WSSBIACUUAIWNGFERS UKIINAY
rna Tudowl w.A. 2559-2563 WU B0UI9aVOIMSINAAIAIL
Fiomswavlwwhguan Aa 39919a19.30-10.30 U. lla= 13.00-14.30 U.
IngmisiwwhuasrasvlAiruanisAndns1AUSNSIWWATuEouIoan
9.00 - 22.00 u. Juduns — ANS U 132.93 vn/nladns dwali
U w.A. 2563 91A1SIDAUWS:ITIESA 50 WSSY1 ACU:NUANWNYANERS
urdngndeuina DAlEgeanAlwi $1usu 4,129,736.31 U/l

IDoWSUITUIRAINgIAUEIII0ATTUNISITATEIIUSUU
gunsnilwwh - wudn  9nszgz10aIMsURURVIUIa:NMSISIUNSdaU
Tuarimsuni (08.30-16.30  u.) milAs:uuaunsrilwidou
Tiydmsidaldoiu  oglugouszazinangonunuinisiwiunshaod
rnuAnIsAUoIgRASIAIUSMSIWIATUGou0an On Peak A 9.00-
22.00 U. MU MINDNISTKUANINWKSOILUNISAAUGOUINAINIS
UAlgoruszuvaUnsndwih  KSanasvAinanila-Uns:uugunsni
Wil Tuidossiuaedvualfirnnousiosmswaslwihguaatugovioan
On Peak Tnsoubusunuanadlstus=auniy

Tnaus:TosuRlsnnsAnundde Ao nuanmsiATvdoym
lazanfnouRasMswallwWhgugnodwidus-ansnw  na=tinlg
MsfiruAIuINIKSaUINSNSiKuAIdaNUA-Uns=uuaunstdiwwh
fiougovnal On Peak KSon1saauyovnan1sidn-Uns:uuaunsi
Wil iiWedosanmtEiresulwinAInAAUALA Ia:dUus:ansnw
uan

Volduonu:

N1SINNWUKSIUINIINISDANIUUS:=UUUNSNIIW W&y
T iWelAinsEwawUWiegAuANA:DUs:AnSnwEIan
AasAtiviivaunsiTWWRY  1a=nsLns=uuAUAMSINAUILY
anludAuEluns 1Un - Uns-uugunsnilwii Tnenisiiugs=uuns
rivuvavgunsadwiia:andrauncudAtyvodmstgoiu  1ielA
IARAUIKN=AUNA:TUSANSMW  SOUTIAISTNISANYIAIWALAT
Tumsusuiaguagunsailwiius:ngawasulneinstdinalulad
el nazATuOUAYUAUAVOIRUNUIA:S=g=IaNISAUNU 1D
aduayundwensiuvuUs:nundidu. naonunisaviasulritiaou

soufumstinaueiedniiu réatalauanu=iemswtnsuwawIu
Twhegwiuszansmwia:zgudu duilunisgogannisauildosmsts
waswlwwazanns=Alginglunisuinsesnuis-uugunsnilwiin
TusunAm

wamsddenidonndosnuilurenisWaunagaEu

wanuMsdive  MSANYIIASI:KTaNaAIADUADINISWAY
[WWhegvdanvavo1A1SIaauwWs:INgssA 50 WSSW ACUTUAIWNYANERNS
undnerdeuina IDuwansadeRlAtEauaIUININISTUATSNNS
NI rSeulgurgnispauAuIaiEwasugNTUSaNSNIW Raon
qununoumstiwasnu  1iednlugmsusmsIamsmstwasinu
Tnasouliinads-Tost  AuAia-OUs-ansnmwavaniidonndodnu
UMUEMSWAILN0EIEEU (SUSTAINABLE DEVELOPMANT
GOALS: SDG) 10rwen 7: aswranus:AulAnnauauisaniv
wavualslrungudulusAAgouion (Ensure access to affordable,
reliable, sustainable and modern energy for all) muusziAuve 7.2
msusudsuszansnwnistéwasu  Inenduiluegvddiuanis
Anwnatute:Duls:TosUiroMgUUANUVaIAtU=AUAIWNEFERS
umdneNdeuiina  gineoiey  Nasgaulemoll 1Wau oINSty
WANWIWHATUUSUTSTATUBINUS:913u  KSaANuINLIALINGMUILD
URUR 38ms Kéonuaniemsantdwagusuduels

finAnssuUs:NA
MsANWIAIRUADINSWAIIWWNEIgn vovarmsiaau
ws:Ifigsi 50 WSSW ARU:NUAIWNEANERS UKAngndguina s
2aoulARdEAILNSTUNRIN SOIANENSI91SE AS.NUANWNEWAAE 1dUN
994 la:une3nen Ikaunoy AtRANU=tIa-Talduanu:-Baduls:Tosu
TumsAnuudde  ilnuddsaduliavysninaza1iSeadasiusoss

mudnnUs=avAnml gadeduvovouws:Aruiluogwgu u Tomat

19Nd189 W

[1] NSUWRILNWANUNAINUI=OUSNEYWANIU (WW.) NSENSIIWANU.
WS=S1BUYNJA NMSaVIaSuUN1ISoUSNEWaIU W.A. 2535
(INTVIWUIAD W.A. 2550). &uAU 1 D0UIBU 2564, 91N
https://www.dede.go.th/ewt_dI_link.php?nid=134

[2] IUyaWs ofdNAVIL. (2560). InadANISanAEIresuIwWAlu
nszuoUNSWARMONS:CYUUIBITN. BedTru:umanenderBeutil

[3] UMET AGI19I50V. (2558). FANgNIWIUNTISARAIAIUFADINISWAEY
Iwwhguanoguimsnis Demand Response Tugannnssuy
Uszinnomisiiazindoviil. saus:un1ang1deinunsrans
INYIVAASSIEY BauS

[4] SUAMW AIWSHL. (2562). NsANYIToUS:HaAAWANUTWA
VOIUHDINAgKUiNURoNTY (ANETWUS USTYrywmdrufin).
NSVINWY: UK1INgnagasy

[5] Mslwihuasrany. (2561). ansIFAwiiUs:InnA 4 Avmsvunatiny.
Ui 1 DOUNgU 2564, 9N hitps:/Awww.mea.or th/profile/109/114



nouNS PV:=2:A" 11a: Wyelun Wuwsu
\l?UH’IS')S[yUIhFIIIa:S:UUO’1FI’IS na\lmf/mwua:é‘f\u/oma"au ehLTn.nuaSmsuﬁ UK1INg188uAna nuuwnsurunaaw 4 ﬁf’]U?IFT'Ta’IEI’] a“wnom/nsuruna

WHIAUASUFU 73170
E-mail: kabin.jon@mahidol.ac.th

UNARED

TudeuunistBwasaulwinlaundunuindAtyransAtugInIazNaNssuF1g q vavdnAnynazupainsmeluunangrdguina
Duaguuan MImsIananssy Msisgunisdou MsIads=gy duuun lamsufuAvumeluumangdsuina Nkuntdoudunenssuidiua
RousurtuANuFauMsTunsEwaNUIWEIngAsy MndUSUIuMSTiwasUWiEgy  Arowdosniswasnulwihguaniio:iArguiu B
MifumBnedesiossunisTudouvevAtnousionswasUIWRguanINLTUMUTUADY IF9INaMUNISAINISIWSS=U1AVEd COVID-19 Vou
Us=nAlngaanssiul w.A. 2563 Gu flimssitunenssusing @ meluumangdlfivasunladiu Nt iweidunisnounuiazandnsINISIWS
s:ulAvay COVID-19 umﬁnma‘auﬁﬂaéﬂﬁﬁnhummmsmsua:ds‘wUé'au§LI||uuvaums@sumsaowfluuuuooulau soufivlAunansUnURA
nunithu. msAnuddalsmmsivSeufisudsiumsidwasnulwivesurangdsuinalugosaniumsnidnfAnugosaniumsainsiws
s=U1mVey COVID-19 TnggnwanisAnuwudn Usurrunistswalwimunsl w.A. 2560-2562 Diusliunistswawuiwiivugeiuiborisu
AUl w.A. 2563 Aduoltiumsidwasnulwihanay udvualidinousiosmswanuiwihguananassiosedwiilediny M Woduasums
sidunumuulsuismsUdesiisiSouns=anilugud (Net Zero Emission) ulsurgauiasuNsoUSNEWANIUVaURINEdsURRadU GH3ed
THlauaIuzIuINIIMSIANISWANIUVIUINgNdguRRaluaLAnogWEvEL  Tnsmstineulgurgnisiaunisaou la:msuguAvIuRtuL
UsutsTugovaniumsniuni e=rianunsnanusurumsiwasnulwihadlst uirganulugosaniumsninmsiwss:u1aves COVID-19 Mdvua
RArowAavmswawulwianavodgwidudnny

Ad1ANY: anUNSUNSIWSS=U1AVed COVID-19, AAdAavmswawulwwguan

Abstract

Nowadays, electricity consumption has played an important role in the lives and in many activities of Mahidol’s students and
staff, such as teaching, learning, meeting, seminar, and other operation. All activities directly affect the demand for electricity, if the
amount of electricity consumption is high, the peak demand will high. Likewise, when demand for electricity is at the highest, Mahidol
University has to bear the burden of the higher demand and the higher cost of energy consumption as well. However, the impacts
of COVID-19 pandemic in Thailand since the beginning of 2020 have affected many activities. Therefore, to prevent and reducing the
spread of COVID-19, Mahidol University has announced guidelines for online teaching and learning, other activities and work from
home are being offered. This study compared the amount of electricity consumption of Mahidol University during the normal situation
and the COVID-19 pandemic situation. The result showed that the amount of electricity consumption has a tendency to increase from
2017-2019 compared with the year 2020 which trends to decrease that also affects peak demand significance. For this reason, to achieve
the Net Zero Emission Policy and Energy Gonservation Policy of Mahidol University, sustainable energy management approaches were
proposed in this study by applying the policy on the spread of COVID-19 pandemic prevention by adjusting online teaching, learning,
and other activities are also known as work from home in a normal situation. This way will be able to reduce the amount of electricity
consumption as same as the COVID-19 pandemic situation, which has resulted in a significant reduction in electricity demand.

Keywords: The impacts of COVID-19 pandemic, Peak demand
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UKBNeNds  AukuAGe:IdunsAIduUAGoARdaImUTgUgE
1ASUNSAUSNEWANUUKINENAgUARA  lazaulumstoganmsts
thiuBeiway TumisiaunuAIGUAINSSUMETULKINENdEUARA
gogauuayunsantdwasouwedsa na-laoudnnylunswiuunly
gdvaumSuoum

wan1sadefidonndounuIdnuIenISWrILN0EWEIEU

msAnUSUIUMSTBWANWWIWEY — nasiruAIUINTY
msthulewelinmsiSgunisaaunuuaaulad a:msUURYIUATU
U WUs:gnsldlugovamumsniundimeanmstiwasumetuurinegnde
2:ilumsaviasulasvaswiumsidwaniuegwis:ansnaw — na:
mslEwauuogwAuA  dogiTuindouIluIgNISWRIUN0EWEIEU
Tuiion 9 a$wlasvadwiugrunbAunuMU hus=avAn 9.4 on
s=aulAsvasNWUTU  IWelRInRAUgIEUTRgINLUS:=anSnwluns
Bnswenns naziumsanmsiBwaniu 98aniidaun1swanwaiu
with 1iBumsivuiarMuaisniunsgogannisudosiisiSouns:an
gogiuindoulnemsWiuwnagwaveuTuven 13 Isusodiums
WagunlavanwnonAla:wans=nuiinavy

naAnssuUs:zmA
vavauAruuANs1stulInANazs-uueIA1S NoIMeMwIIa:
Guiondou ddNVUESNISUA LMANeNdsuina Noulns1hiayalu
msfinyILadETuRSu

19Na1Sd Y
[1] msIwwWhdougunaa. (2561). Insvasans1Alwwi. duAu 14
Ug18U 2564, 9nhttps://www.pea.co.th/electricity-tariffs
[2] nsuWr;uuwweT\munﬂ||nuna:ou‘s'miwa'\mu NS=NSIIWAVIU.



(2548). INAOANSOUSNYWAWIU. ¥19navin, U 4 (a0uR
15), Al 6.

[3] dUnuuulgugnaziwuwasu NS:NSIIWANU. (2564). asu
anunsniwaginul w.A. 2563. dUAU 14 NUYIYU 2564,
91N http://www.eppo.go.th/index.php/th/graph-analysis/
item/16482-news-190164

[4] dUnyuUTguIgIAzNWUWANIU NS:NSINWANWU. (2564). dUW.
asuanunisniwawut w.A. 2563 lia=Iualtivl 2564. du
AU 14 AUgGU 2564, 91N https://www.greennetwork
thailand.com/anunN1siwaggiu-U-2563-2564/

[5] wikiHow. (u.U.U.). 38n1s AMUdNS@ga:RIWUTU. FuAu 14
NUEIBU 2564, 91N https://th.wikihow.com/AudruSoga:
RIWLTU
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unARga

unAwidusstunss MsdiAs =Kinganus:uulaviuiiimeuania:meludheus:s1duwus Digital Signage Szuulounuwn
meuanthaus:sduWus Digital Signage Builiiolovnullliinanouidemeasiolneus:s0duwus Digital Signage MnMspnwILiay
Wh 1Bustin iiuiwsanau BvAndvuudouganvoulneUs:s1auus Digital Signage rinthitenus=9luonniFasdWuiu anaoLIRSoAUL
TWinlurTARAWLasRthels:s1duWus Digital Signage Asioumstouiu na:anematrntiiideusionivaewWrnuinvaidninsadicag
Au Wathns:ialwihaniunadlupau ngliranuidemesoliauss1duwus Digital Signage na-s:uulavnuihmelutheus:snauwus
Digital Signage BulildioUaviunouidemavevaunsaiilognielulnedss1duwus Digital Signage duilluwaidovinmsiiaiiinieuon
iWolATorannsrinuuvevs:uulavnuuntheus:s1duus Digital Signage UnALEITIOSUNENISIIAS1-KMSIAARALN KANMSTIURKU
una=vayaus=ansniwvaus:uulavnusauivnisSusavINUINSTIUAN 9 WoUs:Testilumsoaniuuidonids=uudoiuiuiimnuinsgiu
ananazuinsgruls:inAlng wTiaann:nu|?iaueumr;ioms|ﬁnmeﬁamsv’mv"\huhmauonua:n'mTuthale:meTuWué Digital Signage VoV
UK1ONg1aguRna A1anen

ArdrAry: NsINAWW, sz:uulounuwiun, InviwsInau

Abstract

This article is literature. Analysis of the external and internal lightning protection system of the Digital Signage The external
lightning protection system of the Digital Signage is intended to prevent damage to the Digital Signage from direct lightning occurrence.
The main components of the protection system are Conductor bar Conductor wires and electrode rods focusing on the conductive rod
Also known as a lightning rod, it is a type of Franklin rod, which is mounted on the top of a digital signage billboard, which transfers the
charge in the air to the ground. Reduces electric field stress, does not cause lightning occurrence on the Digital Signage that you want to
protect. And the conductors connect the rods to the electrodes which are buried in the ground. to bring electricity from lightning down
to the land Without damaging the Digital Signage and the lightning protection system within the Digital Signage, which is intended to
prevent damage to the equipment inside the Digital Signage as a result of external lightning. In order to understand the working principle
of Digital Signage lightning protection system, this article describes lightning occurrence analysis. Basic working principles and
protection system performance data, including certification from various standards. For the benefit of the design, choose a lightning
protection system from international standards and Thai standards. To reduce the high risk of damage from lightning outside and inside
the Digital Signage of Mahidol University Salaya

Keywords: Lightning occurrence, Lightning protection system, Franklin rod
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itiovenurIInendeiduiiundiudAnyvasnisdoansn
fus:ansmw  soai%y nazgnaeviiug Juikuauasiunsusulsy
Fosin q TuumIngndslfiinounuals donsUAUNS:IANSWAILN
Tugamdmea  10udoRtnauly  niasevsulRannsnnso9doUanU:
nsiiandwaliinaonnal  Suwascunfuauaosiisnauine  Digital
Signage $:Uu90 LED Builuvaianywads:inn Full Color LED 0n
AARINEUONOTANS $1UOU 3 9A (U NWIT-00NUs:R 1 Us: 3 Nla:
Us:) 5 duiluidunuesioskaniioniniazoananumang1de 1o
IWUEINNMSUSBIEUWUS 159T01av10as naonausIevIuanIU:
auvonduMeluumdngnds  du=doslurdngndsauisndoans
UgutinAnu gunAsoy GuidAsio a=Us:s1sugdryesuuusIonng
3 Us:pavnaoldognius:ansniw somia iazgnsiadnug

Smnus:avA
IloanA9ILIFEVgIRaNISINARIWIZENI89INWALA
mauonia:meludheus:s1auwus Digital Signage VoIUK1INENGy
uhRa Mane

$:1UgudBN1SANYIINY
usiouiuiAng  Oulheusndudusanaanaials:,
1 aUssnduiusanAINWIiUs: 3 la:UreUssnauiusnaii
Us= 5 5oy 3 e 10ulhe LED Digital Signage VUNAN3 1 5.32 1UAS
§19 9.05 IUAS GIINWUAU 8.36 IUMS ARAVISTUWURUMANENED
uAna Mane Ausun 1

sunl 1 WunARMneUs:s"dUWUS Digital Signage

pruAnwE Tadngnaiiin

| ISRV NS

[EoTRETREEER T d)

Ueaiimnsinituen

sun 2 Tuneumsooniuus:uulaviuiu

msinawAL

WiesmaTutunaRiwIgihA:uey dumniiazaunsy Wau
AeliinAIdsvRITindovia=o=Ruinauinavuiauiutosnniun
dufingin  ANUFANANGS:nINIUDIa-NUAURDUINWarTAINAIUS
moulatuiian msiiai U 4 1uude MAMeluouuINAs:HIN
fouinn ARSI wiouUBIAz0MMIA  IARs:nIWidUILBIA-NUAU

msinaiinMelutousuiludsingmsnififnvuunian
Dudndouuinndr 50% VeuMSIAANIKUA  IAWALIUUARTAINR
ANUIdemeansweauIa:gInvosysd  Iumsinns:rIwfauILY
ia=wuAu DdadoumsiAavuus=ucu 45 % nefouluuirTRInAWLY
THo=Fiodivurnaoiuan 3 v 4 Alaiwms SudvunalhoyuInfe:anuisn
naiuTtosuNTU anuru=msiNAd1Us:9isu  (step-leader)
voumsiiaie  fuluuRimnvudesiiando  dUs=9aufifouiny
Indounasgiuauguius=9iuuan cusun 3 1daUs=gautiuogntiou
AuUs=uItu 45.7 1WAs 1S 150 Wh Suo=rliinaiu1aIndnn [1-2]

ds:amsiSuvonsiiaiun — e9ialitudnuru=dusN
Tiin nisindounivevaus:quananivzadun mMsindouivavaUs=9
auvuueniulan - BumsindounvuvevaUs=giunsininavudios
un AugUn 3

sUil 3 msmaUs:99niunavdiumu [14]
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s=hgugmISuAUNUTan
Uanngn 10 wn:as mikinans:nalwwalss:na 20 - 400 fla
launds na=arurnbuInGv 30,000 1AaJU [1,3]

ihuiARvubadnousAng

nanmisiiuvavs:uudavnuwnin
Digital
awnsnnugeantdidu 2 dou Tend s:uulevAuitiimeuen s-uuR
TSirunwsanau nazs=uulesnuinelu lngldounsninuiase (surge
protection) fla=sios:uuns1orvavlasvaswinanie  Asuriougn
fiod  mwuAmuiunmsgu  “msUodnuinuiazevAus:nauan
Wi [4] vevauaudrnssulwwnaaiannsolng (IEEE)

s:uulavnuwuindheds:srauwus Signage

InviwWsInau
iriunwssnaudunrivdatin Afrthianaduianuia 910
Guds=9iwiihe:=gnaviiuavlunaulnguiuanemaiasinsaidninsa
Builvoglumu irvnwssnauiludourtivvevs:uulaviuiun Bugnan
MvagdouuuanvoutnaUs:snauus Digital Signage AugUR 4

s — e —

sUn 4 ifonwsanaudaner [15]

TugonieulangnsasnAassun 1970 doduntonuna
AnAv Danuru=dusunsosndrigy 45 ouA1 9INgoAvouInuIWS
nauasuiivituiAu AuguR 5 Tneiseniiunloviulidn zone Ko cone
of protection [2]

/-‘ \-.

sl 5 WuRmsUaviugunsog

meraiwud  Augnaswangniunadiuinainuf:un
avdougan IluoRYWARSaYWUNToIAUKEINSAARY Flgnasute
Trutunuu anueanay (rolling ball) $ensunaunay (rolling sphere)
gamndinnwanuoavunaliny Weagnuaugnas a:wunlounu
ogliianuaalu AusuR 6 ASrdvavanuoanteuldiio 150 W owun
Uo\lﬁumunuoﬁﬂﬁlﬁnnd'}nuon:)'luﬁﬂ§LJnsoa||UU|ﬁu

— A termination
reguired

.\..

b8
Rl:}”mf_.;"\ | !
| sprhere - ___.-f"'
i |

[’.

suil 6 WuRnsUounuIuuNsINauNay [12]

NIUIARGITEIANINONOEIUILOSAT D vounsunaunay
SuiAUIDUIUTFRWWhasuuleUs:s1duWus Digital Signage Al
doWndnag AusUn 7 Avvuogiusiniavosmsinaus:9isusios

§Uﬁ 7 msinawWuavdheds:srauwus Digital Signage

MUKANARIUUNSINAUNAY

nsIWASURE
nsuwsIadidunivatindalan=sardounuilunming dou
soudnnnSodunioasy uwariifinmausuwihatin msteviulng
Tinsewnsngisonandoritudniudsning (mesh method)
Tnanaluanmsidlasvasruifunaundmasuindnaiininen
saWnsIAg IRUAKIVelsdIkaNnfdwasion1sUevnu

uIRsguIazn1sSusavs:uubovnunuus q Adluniseaniuy
s:uuloviuwauirleus:v1auwus Digital Signage
vmsgufinanafivs:uulavnuiuiniguandlanas
mnualngkliosvuRiNeavos dnduluisasussine
vmsguanavevglsd urinunlag The International
Electrotechnical (IEC) [5] wmsgubdvuRSuIsninsaauAou
Us=INAGRS15010UNANS AVl A.A. 1906 ufivdoguu Knaunduid
MSNUNUIIA=00NUASTIU IEC 62305 [6] Ioldinu IEC 61024 Tul
A.A.2006 ASOUAGUMSTEAINDIMAILUANIAL 1a=38N1SAUICUNTS
AAAY (air terminal placement method) nia:s-utkARAuINvEDWATY
aIdgvATHanguRGURNIFTuUsInALIaIBe Ao sonInaLVaIHaIA
rSogngonIMauREUTULINNKAIAN YAUaTEAURAIMLUKATANGI
uan
Tuds:InAdunnusUIRSTIU BSEE51 AdNsU A.A. 1985 U1



UV A. 1. 2008 THISLTBLRSTIU BS62305 (46) Funligoanilu 4 ou
IndjauRuLMSIIU 1EC Tein douf 1: Vorinuanalu (Part 1: General
Principles) |°L’Juunlj"1|\7'lejeiou5u 9 VOULMSIIU doUR 2: MSUSHIS
ANUIAEY (Part 2: Risk Management) 18U38n1s3aMsAuIde B
TudoutiiuTsitunAuidemesodlanasny IRItuRAUIEsIRaNS
1deBIn NSgrYIFeN1SUSNSANSISIU=USANNIIRIUESSSY 12=AIU
aryidemuIAsygmans doun 3:qu|§I§Jmam\1mamwvioe‘i\1U§n
a1 1a:9uns19FaEIn (Part 3: Physical Damage to Structures
and Life Hazard) naofivs=auvadmsUavnuwui 4 szAu 1a:dsnns
AUANIFNIKLUNAY IR INMAIUUAYIAD doUR 4:s=uuTwiilia:
didnnsotndneluaslanasy (Part 4: Electrical and Electronic
Systems within Structures) Asaunaumstavnuaunsnina:s:uu
Twihmeluasdgnasny

Tuds:znflng  TumsgunUs-mATEIRgdAoNSsuanUI
Us=inAlng [7] Tneumsgutsludszndlng §1989u191NUIRSTIU
IEC FundaitoriOu 4 dourunu Ao EIT2007-53 LIASIIUNS
Uounuiun mAaA 1 Verinunmol [8] EIT2008-53 LIASTIUMS
UouAudintin mAR 2 MsusHsALIAEY [9] EIT2009-53 LASTIU
msUauiuii1uin man 3 AvWIEEMENIMeNWroaIlanasy iia:
AURSIFOTIMN EIT2010-53 Wmsgrumstadiuinul A 4 s:uu
wiihiia=aidnnsaindmetuasdanasy [10] Tngluntihi 5-2 uni
5 VOuUMSgIUMAR 3 s:ul39 “AotndawsinAuiunSIaTLIASU
auryIATE”

na:fumsguwannrurionairnssy THAI  INDUSTRAL
STANDARD Uon.1586 Ial 1-2555 [11]

38dnu s:uudaviuwmelu Inefdounsninuidse
(surge protection) na:fas:uunsnarvailasvasimaniie

MsinAIAdUAUNIUVaIKaNAU - TumsAnuanIwnsun
TWwWAvadau 1519:MNSANBIAEAIUNIUTIWIVEIAU (p) U
P=1/G (1)
P Ao AWAMUNMUFUWIVoIAU (TorU X IURS)
G Ao amwmstinlwwWvevau (S/IURS)

sUAVOVAUUSIONUUS:A 1 Us:R 3 a:Us:r 5 10uAUBTA “Au
waudswsidon” TAowsunusuwiziaas 10 Toku x 1URAS

Tnen

Grounding System (S:uun1sfoavAu)

Uheus=s1duwWus 90 LED Insums Digital Signage Us=g) 1
Us=n 3 1a:Us: 5 UK1INIAgUARa Mag N1SaNILUS:UUNISHD
aviu davd

vuinaaswWinATSRAAsINGTWEN (Asifa) TGalhe LED
Line 1 (L1), Line 2 (L2), Line 3 (L3), Neutral (N) sUn CV-FD
0.6/1kV 4C x 16 Sg.mm.

vuinaagAuRTERRAuINgIWi  (Asifa) TUgulhe LED
Ground (G) sUn CV-FD 0.6/1kV 1C x 10 Sg.mm.

dgronanau (AUNAVIAY)

MnwasauveyaeIuulwwn Line 1 (L1), Line 2 (L2), Line
3 (L3) =3 x 16 Sg.mm. = 48 Sg.mm.

TRvuRdatinUs=s1u(uinodiag) TumsN vuaman
vouangrionanauvous:uulwins:iaaau Suaglugovs:nsnainu 35
IRILIAU 50 Sq.mm. MUAISIA 1 IWs1=0:0U VUAMARVOIEEFo
hanAU(AItNedIAY) = 16 Sq.mm. BuoeniuuTKTEvuIA 70 Sq.mm.
[12]

M 1 VURMEAvavaIgRanaNAUYaus:ULTWHANS:Iddau
(MSWA 4-1 vou oan.)

vuraRItils:su VUIRAIgAVoIAIeRonANAU
(@otnaunav) (mm?) (AounovnAv) (mm?)
Tuinu 35 10
IAu 35 nEluinu 50 16
INU 50 I#lUINU 95 25
INu 95 NsluINu 185 35
Inu 185 nelINu 300 50
IAu 300 N&lINU 500 70
InU 500 95
AMUAIUNTUKANAU
R=p/L (2)

R Aa ATA2WAUNIUVaIKaNAUNUAU FAavluinu 5 Toru
P Ao AUAUNMUFUWIVOIAU = 10 ToK X IURAS
L Ao wasaunAWg1dvay Ground rod (IURS)
Ground rod 1 /iU L = 3 1ums, R = 10/3 = 3.3 [oKu
ws=0:UUTEHANAU IUUILOAY IdULngUENaIvINA 5/8”
(14.2mm) 919 3 IUAS 90U 1 AU

wan1sAny1d99na:zn1soniusig
wadsAnyas:uuloviuwnielu mwmisi 2

MISA 2 WansANu3deIa:n1sanusie

vuamidavovagsio | eeniuutivuinatesie | wasoundniu
Kanau KanAu NUUIU9AY (m)
(Aaunaunad) (mm?) | (AIuNaINAY) (mm?)
16 70 3

55Anu1 szuullovAuwruan1suen s:uuilnnunwsanau
Uheus=s1duWus 9o LED Insunas Digital Signage Us:R 1
Us:R) 3 lla:Us:=R) 5 UK13Ngndsuiing Mangn 99 LED NV 3 90 DAL
g 8.36 1UAS PINWUAU VUIANGW 5.32 1UAS 870 9.05 IUAS KU
1.45 wms Tnelidouds:nouvess:uuladnuiinuir i 3 dou avd
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s:uumtnaaw
s:uuMtnNavAUu
S=uUENgAU FovdAnusiuNIUAING 10 ToKU E—————

szuumathdawnmslovnuwrtmuuyudeoviiu 5 Anrv
uooniuulifnAvauonnavmiieds-s1duwus  Digital i

Signage 60 ISURAIUAS NV 5 FNIKUY IRvdan MruATKTSIRIWS

naulaner] inanwsunauiunnsgothRmkthianaduiuias 91
Guds=9iwiihe:=gnaviiuavlunaulnguiuanemaiasinsaidninsa
uilvogluau  nrivnwsinauiludountivvodszuulodnuiwin - Bugn
ﬁﬂET\]aq'eiouuuaﬂvo\]UwaUs:meTquus’ Digital Signage RAfiaIN1s
Uounu Tneirivaathdidaner Augun 8

s 8 irvstaundowuunwWsunaudaner

mshaAvathdon finualRTEdsyulounu (Protective
Angle) 10u3sAiMKruALUVaIN1slaviu Buwunvouns Uounue=iDu
anuru=idulsunssunsansos IdeneUs:s1duusS Digital Signage
Afounslaviuminunagiu UsumsUaviusunsnsosdundd fifiodn
dugnasaulssumstounu

iivAstIaaza1gdeWseuAnAIAe A IKUITR
nalaowWrasaunaunndouvedlnaus:s1duwus Digital Signage A
ogluusinulovnu o, o2 Bvaswlaeyulounu Aarelunninn
nlunuoiy Augun 9,10,11,12

- : s0sm y sUR 12 siuntvAaAIusaeAathasAuuunasANeUs-s1duWus
NN Im Digital Signage

nmswAWLlednu  SADVeINsInauNay  lasvunm
Ae dnsus:uulaviuiuisia:su =&unmIRUlAS vuravey
Uheds:s1duwus Digital Signage Gvu1AA2WININ 5.32 IUAS AU
£10 9.05 1S ADIWAN 1.45 1URS llA:DAoUGUIININURALTIBoAUUER
AU 8.36 Wms :Bullinturioglus=Auduvoy LPS | - IV (Jauru
IuunsIWAISIAg) [10] MUASNA 3 ns9:=vncurinudavnu (Jovnu
nuuinvaaLindewn) [10] n'\1§Ur‘i 13

AARRRRRNAAR

sun 9 usiprudovnu ad, a2 heus:srduwus
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mswi 3 Aulounu SAVoINsINaUNaY a:vuAn g dnsu
s=uulounuiuinsia:su (inrurinmstounus:Ausuveu LPS)

S:AU 350ounu
vy | advounsunaundy | vinammg yudeunu a’®
LPS r (m) W (m)
| 20 5x5 asun 13
I 30 10x 10
Il 45 15x 15
A% 60 20x 20

HUeIkR 1 Afifuaeindounune « TusUigasyudeunululs TRTEasNsInauna
HSoasAMBIMdU
HUInR 2 H fio AouguveusiathdeWintiouns:uug1sdaveaiunie:Uodriu

HUeIKR 3 AvodyuTodnudAAINESUAYILEY H ARNG1 2 m

E o
EECATE LT

LPS

=1

o2 10 2 30 40 50 &0

8.36 m.

sun 13 Aguanvouyulounumus:AuBUVad LPS

Usumslovnuveds:zuunnivaiotndewWnuonvauumdugy
nsognaumsy [negaganog uulnuveusndown a:nyugon
AU o NFTuegnuduVous:uulounuiu (LPS) aznoug
vous:uumthdowdanaadiusun 9,10 na: 11 frogovadusuins
Uovnunandl3tugun 14, 15 a: 16

sUn 14 Usunssunsansog

A Ao 9ngoavallriuAIingaws

B fo s:uwdwdv

0C Ao SAlvavuSdrudovnu

h Ao AoIwguvadiniviolndewh Irlios:u1uguadvey

usIorun9:Uovnu

a Ao yuloviumums 2

' oy , : y '
hy ‘-,—"-A "‘ h "

3 N
\\\ II.?

v H
B / 4

s 15 UsunsUaviulngirivsioindowiuon

h, Ad AOILGINNIBNIWYaINuGItdeWILoRAY

rueIke: Uulauu o smuAcwgIvedInumtndein h Sulunoiuguntionu
wonasmiheus:s1duwus Digital Signage r‘iv:Uaaﬁuua:quﬂaaﬁu QL AMUAII

Po— o

goveuirivsiothdowin h, = h1+H Tngnwuibus:u1uday

sUf 16 UsuansUauiiuveus:uuiinugiotindowiuony
auuaiusunsognaumsy

s:uumILinavAu argAananAu (AaLNavIAY)
Uhaus:s1duwus Digital Signage THIGangsionanau 16
Sg.mm. [13] BuoaniuulitEvunn 70 Sq.mm.

s:uuanginu
R = pL (3)

R Ao A1A2WMUMUVaIKANAUNUAU Aavluinu 10 Tory

P flo AWFAMUNUIUWIVaIAU = 10 Tordu x Iums

L Ao wasoundweg1avad Ground rod (IUAS)

Ground rod 3 AU Aua: 3 IWAS L = 9 1UMS, R = 10/9
= 1.11 Tou wsr=a:0uldKdanAU IUUILOAY 1FULAUGNAWVLIA
5/8” (14.2mm) 819 3 1ASTIUOU 3 fu BuveniuuTKTEVUA 5/8”
(14.2 mm.) 812 3 1WMS U0 3 U cugUR 17, 18

R\
PR l e

fhufu

intandni |

sUAl 17 HANAU IUUIUOAY
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53~ Flashos to A
SEIVICEs connecled { S1-Flashesloa
loastructure 4 \{ structure

Beral erven be

$4 - Flashes
Near Services
connected o a
. ’ ) structure
sun 18 Uananmu nuuIuIAY
urwd v e
msUsziluavAUsznauAgwIdeY sun 19 2w 4 nsdiutheds=sduwus
iiovenouWitinaslheus:s1duWus Digital Signage
nsUs:zITuAV0daIAUS:NOUAIUIAEVAUWTUSAUIU S e S
Whuaviheus:s13uus Digital Signage (S1) susUn 19 TRTgAoW ARk A
auiusaat ] T
- 0vAUsNOURAUWUSAUMSUIAIBUVOVANTTEIR (D1) Sllw
Ra =NdxPaxla (4) Ao - R
- ouAUs:NeURUWUSAUANUIFEENMENW (D2) - M
Rb =NdxPbxLb (5) i S S L
- ouAUs:nauRdLWUSAUANUELIKAIVEIS:uUMETU (D3)
Rc =NdxPcxLlc (6) sun 20 WuRleuunscuihe 4 nsdinuiheus=snauius
wrs DInesATEUs:1DuaIAUs:NaURLIABaIaNTIaRITST
MSA 4 MsAUoNIMAAYUIABININAINIWTLasEIlgnasy
(S1) [11]
M 4 wis DinosNauUSAUNsUS=IDUoIAUS:NBUANUIAEY NsUIABUYoIANTTIARINRINI W LavEIUgnasy
dmsudulanas [11] (RA) miln9Inauns
dryanuni s1ems | A RA=Nd x Pa x Ra x Lt )
frusuiadssrglvouanisnidunsieiliossnauwin . Ndhe VIuoUIaags I8 IvOIMANISIIAUAS 1IN
- 3 Wuavawlanasiy
avavdanasiy Nd NAWUIN N.2 .
— mlA9INauNTs
ndaudanasn Nm NAWUIN N.3 Nd = Ng x Ad/b x Cd/b x 10° (8)
aumaﬁnhgi?iudanam NI nAwWUIN n.4 Ng = 0.1 x Td (9)
TndaneniingduUanas Ni MAWUIN N.5 Td o unlwrguuiAzuavral L9INNSUOATELINEN
avdulgnasnuaneane a vosane [Nda | niAwuon n.6 Td=110 ASvriol (MAwUON v) [11]
A S Ng =110 x 0.1
agWL9=Ilunouwtavdslanaswe:mifing g *
- S Ng = 11 flash/km2/year
MSUIAIRUVOIAVTEIR Pa NAWUIN V.1 T . .
Ad/b = WunSuwWrvavasdanadmlaonauns
ADIZYNIENIINIYNIW Pb N1AWUIN V.2 Ad/b = LbWb+6Hb (Lb+Wb) + T(3Hb)® (10)
A WAUIKAgVeIsS:uUNElu Pc NAWUIN V.3 Lb Ao AgWE1avadlg (IUns)
Wb fo Anwanvadlne (1ums)
MSAUINUKIAIAIIIASININAIING WAL Hb o ANUAVINNUAUTVEaAUUAR (IUAS)
avlheUszv1duWus Digital Signage (S1) Ad/b =(9.05x1.45)+(6x8.36)(9.05+1.45)+ T (3x8.36)’
rAlneAuduINVUNAVONUNY Digital Signage ru N Ad/b = 2,540 MISNIUAS
W1ds= 1 Us=g) 3 naUszg 5 Gnv 3 Tredvunaiiiu Gvunaaoy Cd/b = MaUs=nousMIKUIRAYVaIFIaNAEN (ANMISI

N3N 5.32 1UAS ADILED 9.05 IUAS AXILAN 1.45 IUAS IATANLEY  n.2) [11]
9 INuAUTvgaAUUEAINNU 8.36 1UAS IS 19, 20 muludusundssnelvedinanisaidunsigiiodnnaiu
WhthavaUanasaiinu
Nd = 11 x 2,540 x 0.5 x 10° = 0.01397 ASusiol
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Pa fio AVWU9=DuRoUiEavdwUgnaswe=mikiAams
UIAITUVEY ATBINNISIAUAUTANAISITUEIANY DA 10
(MAWUIN v.1) [11]

Ra Ao foUs:nouannsgryidevouduizan uogiusin
vouau DAINAU 1x107 (MAwUIN A.2) [11]

Lt fio nsgryideidiovanmisuinBunnissiuduianaziss
AUBIIMI DA IMNAU 1x10™ (NAWUIN A1) [11]

Mty AAUIFBRINARD MSUIAITUVONAIDEINAIRAYIN
9uiihuhavaulanasie RA e:ldauns

RA = Nd x Pa x Ra x Lt (11)

RA =0.01397 x 10% x 10% x 10

RA=1.397x107°

nstifing szuuAdtirdgewnisloviuwtnuuyudediu 1 fmntv
Bu0:00nIuUtiARAYGIINKAIMTNEUS:1EUWUS Digital
Signage 5.11 IURS ARAYTAINAI 1 FIKLY AugUR 21

s 21 s:uugiatidowamstosnuiunuuyulounu 1 sk
Ansviunawing

InDaununstus=uumatndawn1s
Uounuihumuuyulounu 5 sy ise-0wis1dinesiimnegiio

WISTWINOSAIRN 9

AoWgUMthdaW lasgamnAvoonIuule 2 nstl NStiIsNFARAIN
nauvmiheds-s1auiusinemsanAuianantidinougusouiugotia
doWn 5.11 1WAS lA:NsAd0Y ARAVIANIKENWSoUTUIENAKN

v
- L

tgnaonnlasiasiheUsauius  Gunvaounstio-UmiEie
Tumsriea$ImLTUSN  a:uuLENIMUAILAdBNIL  9:0AL
dogvuliogadlusinumseaniuu - IEITUISAgNSovmUKANIAoNSSY
n1seaniuus:zuulovnuwuidneus:s1auwus Digital Signage UIN
Aan [7-13]

wan1sAny1d9gna:znisoniusigua
F8ANus:uLlauAUiENMEUDN S:UUATHIRIIWSINAU AIUASIA 5

MISWA 5 WansANWAdeIa:n1sanusie

v | vunda | oonnuuls | wasou | $wouiade | Arowides
IWsInAu | gAvod | vunmare | wandu | s1elvey | Minmsie ms
Jarerj | aesio | sondn | nuunua | mamsni | uviaduvesds
(fukdv) | nandAu Au v dums1e | DIMAMAYIN

(Aot (faun (m) iovon | 9uwWiravds
naviiad) | NOVIIAY) 91U Uanasw
(mm? | (mmd) avduan

asw

R

5 16 70 9 0.01397 | 1.397 x 107

1 16 70 9 0.01397 | 1.397 x 107

asUwanisAny1dde

s:uulovnuwuinmeuaniheds:s1duwus Digital Signage
Rlsioaniuu wusBus=uuRTEInaIWSINAU 5 flikid 1a:=nSIWASIAE
iourimau Inu:dnsulasvasihaussrauiusie 3 the na-gog
Uovnunmsinawuinaotheus:s1dauwus Digital Signage T6ia Tneld
MSedNIUUS=UUAILNGdW 2 38TuN1SoONILUSIUNAU MULIRSTIU
dronssuamuikvls:inAlngna:uinsgruwannrurionainnssy THAI
INDUSTRAL STANDARD won.1586 Il 1-2555 Us:NausosdsiL
UovAu 38nsunaunay Tngeoniuulifnausaunus-uuladauntn
melutheus:s1dudus Digital Signage Nla:ioluSsuiisununst
finy - wudbAtEetumsinaus:uuioandt  aameldiannis
AuonuTkIIuTUmuunsguIa:n1ssusavs=uulovnudlfioaniuu
T5lHmsomuuinsgu 9:Bulfisinisanavs:uulonuiineuan
lazmelutheus:snauwus Digital Signage meluWuRLrNINENde
uhRa  FMaen mmsnamn:nm?{wzj\]r;ioms|ﬁﬂﬂmmﬁamsmn
Whunls TneArAouIFedRIARse MsuAFuvesdilEaInaIineINIU
wWhtinavlheus:s1duwus Digital Signage 2:0AUNNU 1.397 x 107°
Ia=§1usuIdes1elveinnnIsniauns1eiiosanoui L lng
Us:31dUWUS Digital Signage IM1AU 0.01397 ASJsial lazanAL
idgugusionsiinnouiderigiisuiluyadivoulneuss1duius
Digital Signage Us:f) 1 Us=5) 3 la=Us=5) 5 Sudyarg

wan1s3dehdonndosnuilnuneniswaunagwdsdu

mS|Uésunda\]vo\]aquUmmﬂna:ﬁsv‘vﬂﬁmusssumﬁ
Tud9eUUTTRIgdAYIINNINSSUNWIFSUZNIVOIUUYE  Buliuolii
N3AOIUSUISTINLLINTU  dvwans:nusiamssIdugIAvoIuyydia:
duIondol Msaaniiuula:MruAs18a:IdeAaIlanassg  Jusio
AdvtivanuUasnnslugdnia:nswaauiuavaAry  gnmsaAnu
Hgs:uuuloinuiudneuss1duWus wudIN1SaaNIIuUS:uUAILN
doWh 2 38sounu (35uulovnuna:dsnsinaunay) MULIRSTIU
sronssuanuikeUs:nAlngiius=uuiauisnanALIdeIgusions

Mahidol Sustainable Development Conference 2021 159



uIAIfuUVOIAITEIRIa:anAdWIFsKIgVodlAsIas wTgMNWLSIU
flunuan1uniseaniuugvna1gagandtETelunmsaaauliuNnd
s=uumolu 2:1RulfigdonAdosmuItnuNeNMSWILNEENEU
(Sustainable Development Goals: SDGs) Tuihnuen 11 Moy
la:nsaviuguvevuUsginouAsouRqu Uaanfis  Bangurianis
WasunUavia-gugu (Sustainable Cities And Communities) a=1th
HeR 13 msUfiAmsogwisuAouIiasiodiumsivasunlasanw
00 IMA la:uans=NUAINATU (Climate Action)

naRnssuUs:NA

Vawiduneasuns  a0m  vonsiuveuws=AUGRas1
IsviuAale  TumsiveuunANUaBINSNSHUNSISEU  Ifolasy
asNISWAIUANS=UIUNISHIUAGIEU  NS:WUVOVOUWS:ALU
SOUANANS1SE AS.NFNS MUSAFR SavoSNsUAtheduondauiia:
MSWALNOEWEIEU gouoenisnasnenwiia=auiondoy Aomlin
nuasrstydinAlazs:uuenA1s  Migoguansunazatiuauulins:uy
iAo wasalumssogoawsIUNIUUS=F MM

19nda1sd0dv
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