Fazwa Yo : manausuFinagnivesanifivszy IS admSussuy
sotfalWhaudsensisag: nsdifiny suneoiios 991IAUATIIEN (STRATEGIC
PLANNING OF FAST CHARGING STATIONS FOR ELECTRIC BUS PUBLIC
TRANSPORT SYSTEMS: A CASE STUDY OF MUEANG DISTRICT, NAKHON
RATCHASIMA PROVINCE) 010136711301 : fawenansiansd

A [ ) 9
AT.YYLTDI WSIIAT, 283 il

a A o2 1 A = a J = [

einusiliigayannaiednyinisnaumudinagnivesanifitszy ladiso
dwmfuszuusava lihvudsansisuz laglddumeluaaduneiios daniaunss s
dunsdifaw Tasvidauuasdiassdsznoudls (1) msldwdsau Tivessarfalai
) nagninslszy 1idh @) wansznuuagmsussmmansznumsdszy laihsodaluih
uag (@) msannzidunuvesszusaa i Tasnagninisszy Idihilddaes

' [
- lszaoudae (1) nagnimsdszy Iihuuwsiall dvsuseda lihunlandu ) nagns
msilszy lihiEass dwmfusoda lfhumuenuInaswl uag 3) nagniasilszy IWihisa
dmfusova ihuuudunldsunuames sanissraeswumslandsan Idvessadia
9 H ]

Tolvthaia 3 1duma Taundeo 1.1983 kWhvkm vagdsnunagnsmsiszy lfhuoodandulsd
wasau lihdiniga vinmsldssuunaden IEEE 33 Tua S1asswanszsnuiliorenaony
aniidszy lihvessatia i udrnuszuy wamssraesmuindetimsoailszyldnusaiia
Tshaesaoriidszqlad liRaus sauldihanasdinduasgiuuazslaidias Il

L 2 i o o ' o 1
gadeiuiy uazdotiasswansgnuveanisiszy lvhsova lidhaessuudmuie v

[ [ = 9) o ] a 1 a 9
Yoedaniaunsswdu Taoldssdmitesssweenms Ilihdaauginig 5 2995 mudunia
A R ) 1 [ v v 'o o

asfiAny wan1ssiaesnuduseau lwihanvesssuudinsegluniasgiu uadas luih

v
a0 )

3 o | o 1
gaudeliauiuay msvssmwansznuvosnsiszy luihsata Iiihdeszuusmne T

Y
v a

T¥msAansszuumaanasau lwihuounszneimuzauiga ouszauusaau Tl 1

Tauasgumazaaiias ldhgaydeluszuy wamsdiaosszuunadou IEEE 33 Tua wum

Yay ! dl ' = [ a 2 9 A

M3 lsmarnngauigauuungueymanfsoudisunuuuuetaniiauiuiion I

mwgauigavesszuusaanasnu liwuunszneminu dmsumsussmiwansznuves
LY 1 o ' g‘z A R [ v =

mstszy Idihsadalddessuusimiie Tuidis 5 2905 nsdidnurdandauassiadun
a ¥ a @ v { i

ldmsaansszpunaandsaiu ldfwuunsgoouazgadaunulszy i imuzauige
gy 1 ~ a 3 = A A o 1 ~ A

Taglinsmawmingauigauuueaniaviuiivuiiodond ez vinaivuzauiga

9 v
HansTIaeInyMsAansszuuraandsau lihuuunszneuazyadunuilszy Idha



manzauausndfulzeseduus e lbhwezaamds lihgadelussuudmie i 16

I 1 = ] < a 45:/1 Aa [ A Y1 a Zj/

dlued1ed ag1el3an midadsszuuwaanasau liihuounszaelialdnelunsians
9 ]

nnanmsaaasgaduruiszy il dedmszim ldhouaz dugudmivszuusardalii

a1y Taoldasaisoda i ddzduuumsdszg Idihwanaienu 3 sduvy nffeuiey

[ @

~ a 4 1 1 91 @ 3“, a A 'o ~
Auszuusodadma ramsaaszinyn mldnesiwvessata lwihuoolanduiisdinga
vy 2] H H
fariu nagniasdszy lfhuuudansuntinisdsey Iihiaarfidunwazdaromadu

] v v

7 A a A o ' Y o o A o 3 A o o
ﬂafgﬂﬁﬂ'ﬁﬁﬂ‘i@um@ﬂq@ HUHINIINUIINUI ﬂ"lﬂ“]fWﬁﬁﬁﬂﬁWl’cjﬂﬂl@diﬂ‘Uﬁ"lﬂﬁnﬂummﬂiy
1 Y ]
Lﬁ'ﬁ]\i"\]'lﬂ]lulﬁﬁlﬁﬁ\‘iWEWIﬂﬂTi%ﬂWﬂﬁ}WUWﬁQQTULWTUH LW]EN?NWﬁ@]@ﬂ]ﬁﬁﬂﬂﬁﬂm@quﬂﬂkﬁﬂdﬁ

uaznmnlsdmsumsisey laihdndae

annIsnngsu iiih aeilederindny '5777‘93@@9@7

ol

- 4 A | -
msfnm 2562 MoiloFeorn1sontsnun (JNéé? &

e

———



TERAPONG BOONRAKSA : STRATEGIC PLANNING OF FAST
CHARGING STATIONS FOR ELECTRIC BUS PUBLIC TRANSPORT
SYSTEMS: A CASE STUDY OF MUEANG DISTRICT, NAKHON
RATCHASIMA PROVINCE. THESIS ADVISOR : ASST. PROF.

BOONRUANG MARUNGSRI, D. Eng., 283 PP.

ELECTRIC BUS PUBLIC TRANSPORT/ FAST CHARGING STATIONS/ POWER

FLOW ANALYSIS/ STRATEGIC PLANNING

This thesis aims to study the strategic planning of the fast charging station for
the electric bus public transport systems by using the Mueang District, Nakhon
Ratchasima Province, as a case study area. The study and simulation factors consisted
of (1) the Electric Bus (EB) power consumption, (2) the charging strategy, (3) the
impact and mitigation of the impact of EB charging, and (4) the cost analysis of the
Electric Bus system (EBs). The simulation of the charging strategy consists of (1)
normal charging strategy for Plug-in EB, (2) ultra-fast charging strategy for
Pantograph EB, and (3) fast charging strategy for Battery Swapping Electric Bus
(BSEB). The simulation results show that the average of EB energy consumption on
3 routes of 1.1983 kWh/km. The electric bus power consumption for the plug-in
charging strategy uses the lowest electric power. The simulation results of power flow
analysis when connecting the EB charging station on IEEE 33 node shows that the
voltage drop is lower than the standard and the power loss increased. The simulation
of the impact of EB charging on the power distribution systems in Nakhon
Ratchasima province with 5 circuits of the Provincial Electricity Authority along the

route, a case study found that the system voltage drop remains standard, but the power



loss increases. The simulation results of the mitigation of impact for EB charging to
the IEEE 33 node test systems, show the same size of Distributed Generation system
(DGs) with particle swarm optimization and artificial bee colony optimization
technic. Mitigation of the effect of EB charging on distribution systems in Nakhon
Ratchasima province by installing the DGs and Capacitor Bank (CB). The ABC
optimization method was applied to optimize the most suitable location and size of
DGs and CB. The installation of DGs and CB can improve the voltage level and
reduce the power loss on the power distribution system. However, the costs of DGs
installation a lot more than the installation of an CB. The results of the investment
cost analysis for EB public transport system using the case study of the EB charging
with 3 types and considering the diesel bus system. Therefor the Plug-in charging
strategy for the Plug-in EB is the best investment strategy. Also found that the lowest
energy consumption of an EB is essential because it not only affects the energy costs

but also affects to the wear and tear of the battery and the charging time.
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