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Abstract

This article presents the impact on power system when operating fast charge type of battery
charging stations for electric vehicles. In this work, the data analyzed were obtained from
measurements that directly affect the three-phase power system at the input side of the electric
vehicle battery charging station. The measured values were root mean square voltage (V,,,), root
mean square current (/,,,), the total harmonic distortion of voltage (% THD,), and the total harmonic
distortion of current (% THD)). To store data will be done since it has not been charged, while starting
to charge until the electric vehicle battery is fully charged. The vehicles used for testing belong to
the Electricity Generating Authority of Thailand (EGAT), which is an electric powered minibus that uses
a 120 kW-h lithium-ion battery. The charging station used for testing also belongs to the Electricity
Generating Authority of Thailand, the input voltage is AC 400 V, the output voltage is DC 250 to 750
V, and the plug used for charging is a CCS-Type type 2. Once the data is complete, those data are
then used to create a graph to analyze the impact on power system. The results of the data analysis
revealed that while operating fast charge type of battery charging station for electric vehicles, there
are three main effects on power quality of the power system: voltage effect, harmonic effect and the

impact on unbalance of power system.
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Arwiyagiuiiasistu [15], [16] 1wy seuuliving
AR 50 18309 (Hz) ensueiinfianuazdniiud

150 18507 (W eg1sueidnsiuduaud nanya
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115U suLUat9y 190 oLl DIVOILITIAUIIN
fndaapaadslure 0.95 i1 1.05 Wesydn Safinan
nslommasusiinersa mnuseulrrindanis
nsuiiouann maaﬁwaﬂismsﬂaqﬂﬂiaﬂuiwﬁmﬂw
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2.2 M3n59InUaya
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1R 91IxN9Xge 859 x 2.5 x 3.28 m
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fdgeanuesuolnes 135 kw
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n3sLa: 0 — 120 A
dauseg: CCS-Type 2




a

82 21581539 158aL T NS WIEUAT A1Y13neraansiazinalulad Ui 18 aduil 2 (2567)
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wielnlnveyatignaesaverdeiniodiney
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V a o o o a A al'
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Virms Ao ussdusinidtaeuadefinnud
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nanya (LouLUTA)

3. nan1sAneLazaAUsena

Tun15m57979 WSIRUSINAIAIEDILAE 8
ATTWATINANFIADIRA Y AN IULSIAUEITUBNN
FINLALAMULN UNTELFTITUBNNTINUY 89N

-

po19nwlos wnusuduamyindfgyla Ao

- pananfiddlusausz

- gaaani udnusey wunned 9 naaoulylu
grugus bivi1es nilw. @slyYuasmdnauaas
SEBENIAY WA NANY T uazAean1sly
wunmeitiengnislsnuunuiian Saenewsausey
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100 80 224.3 224.0 224.0
(Uszqufin)




a

84 21581539 158aL T NS WIEUAT A1Y13neraansiazinalulad Ui 18 aduil 2 (2567)

0 40 50 60 0 8 9 10
FTBRIABISER (%)

—¢newiiline 1 -- enswiiline2..... enewiiline 3
UM 10 usawiuiiguiuauquUaLaes

3.2 AnseRasINAasaeuRiefiiald

NNSATIVTARNNSELESINAETE0LRaE
anslans euieduinanlunisuszquunined
ANUTIIAT F9AUR mmmﬁw?aaﬂaﬁiﬁmﬁuﬁﬂ
adlupsnad 4 TnerhAainansned 4 snasiansvl
wanaAuFuRus e nsELaisuiuALg
wunma3lafazud 11

80

P30 Y ottt ———at i

40

nszuE (Wouuus)

20

0 40 50 60 70 80 90 100

AUUUALADS (%)

——AINTZUE Line 1 === ANTZUE Line 2 «veee ANIZUE Line 3

UM 11 nIsuaiiguiuanuwuames

A1579% 4 ANNSELASINANSIFDIRRY

AY nszuaTInindsaaciade
WUALABS Laan (wouuUs: A)

(%) i) L2 L3

faluvsgq 0 12 09 09

40 (FuUseq) 3 636 630 621

50 15 630 635 630

60 29 632 643 635

70 43 624 635 635

80 57 64.2 63.2 61.2

AU nszuETINANaFesaiY
wUALAD3 i (wauuys: A)
(%) i) L2 L3
90 71 62.3 62.5 63.8
100 80 1.4 2.1 1.1
(Uszqufin)

Mnnsmuansauduiustuguil 11 dunn
lanspuaiaanuilaasifiuuss1asaniannen
noulsrqluraEunsUsEadauunineiiianug 40
Woeskdun dunszuaiinUszann 62 fa 64 uouuys
warasa1Uszaad lUauuummes fA11ug 90
Wesidus ndunszuasanasesnesiniiioud
ATz 1.1 89 2.1 uoNkUs ?fﬂl,wmma%“ﬂis@

Winvsedina1ug 100 wWesidun

3.3 darnaieussuetiniiiald
MnMsanTinanisuLsusetn
ﬁgam:uLﬁ/\lawgamﬁgﬁunaﬂumiﬂim;mema?mu
¥ 9 un mmiaﬁvﬁjﬁa;&aﬁlﬁymﬁuﬁﬂaﬂu
1919 5 TgnnA19Inms1edl 5 anasansmiuang
Anuiius sy AL uenSaetinifiey
ﬁ’ummwummaﬂﬁé’agﬂﬁ 12 Faainnsvluans
Amudususluguil 12 dunalenaraileunsadu
aﬁuaﬁﬂwsaamLW&%@QIWIN 3.2 914 3.5
Wesiuamtu uazdiniasurisnaideuniuse
Uszq (mmmmmma%‘l 40 Wosidun) lauuunined

fiusygiiiu (100 Wesidun)

A19719% 5 ANANULNEULTIRUEITURTN

A21313 81 AdUNEULISIAUEISHatin
wUMABS (W) (THDy : %)

(%) L1 L2 L3

faluuseq 0 33 32 33

10 (Gulsey) 3 3.5 35 35

50 15 35 33 33

60 29 34 33 33

70 43 34 33 32




RMUTP Research Journal Sciences and Technology, Vol. 18, No. 2 (2024) 85

AULNEULSIAUTSuatin

m’mq 381
WUALADS () (THDy : %)
(%) L1 L2 L3
80 57 3.5 35 33
90 71 3.5 34 35
100 (Uszads) 80 33 32 33
\dy 342 333 333

% THDv
o
»

0 40 50 60 70 80 90 100

AUTUUALADS (%)

——% THDvline 1 ===%THDvline2 ... % THDv line 3

3UN 12 Anuiiiguussiuansueliniiiguiv

AUUUANDT

ASUSEULTIgU %THDY kaghia1luni1sen

Uszqlauansladaguil 13

3.55

THDvV (%)

an (u1i)

——AW5U THD (%) Line 1 === AW5IL THD (%) Line 2 +evse ANUS36U THD (%) Line 3

5UM 13 MsidSeuliigy %THDY Waglian

dlemsratannuiitounssudsnsuedinieany
LWaW'ﬁyam'T’ﬁunaﬂuﬂ’lsﬂizqLLumma?mm'NLaa’l
firtuun mmmﬁmw%agaﬁi%mﬂuﬁmaﬂumiw
7 6 1ne11A191NA59T 6 U1ES19INTINLER
AEITUS ST BUN SELED s TNy
ﬁua’ammwmma?ﬁﬂugﬂﬁ 14 F3910n5190Kan

Aanudunusluguil 14 dunalaanfia L1 dan

Anuiilsunszuasnsuaiingsan Ae 929 68.5 i
70.1 wWosidun warflla L2 agfianariiou
nszuasnsueiindian Aowis 46.1 fe 47 iWesifun
dquiisla L3 da1a1nui sunszuasisuein
Uunans fo 9 49 9 49.4 Weidun Tnevisan
wanediananuibunssuassuoinaouransd
ﬁgﬂLLéL?mﬁmﬂizq (mma;l,wmma% 40 Wesldun) T

JunssaLUnAesiUsEAL (100 Wesidun)

A15199 6 ANALLNEUNTELATIIUBTNN

-
AMULNBUNsSUaaSuaiin

ﬂ’]”lil’\)‘ [N
WUALADS (wih) (THD, : %)

(%) L1 L2 L3
falavse 0 0 0 0
40 (Fuszq) 3 695 461 490

50 15 69.6 46.0 49.1
60 29 69.7 46.2 49.1
70 43 69.6 46.3 49.4
80 57 69.8 46.5 49.3
90 71 70.1 47.0 49.1
100 (Uszqufia) 80 68.5 46.4 49.4
\dy 69.54 4635  49.2
80
70
‘g 60
; 50
40
30
20
10
0
0 40 50 60 70 80 90 100
quuumma‘%‘ (%)
=% THDi line 1 === % THDi line 2 «..eev % THDi line 3

3UT 14 anuiiigunszuasnsueiniiieuiu

ANULUALADT

1N3UT 13WU21A1LLT BUNTELA
grsueiinifisuiuauuuameivesai 1 fage
niad iesmniinsneluandidnnsetdinamds
wuvadnd dusuiunnniuaduneaunis aiu

nsiUTEULTgU %THDI wazlian Asuandlugun 15



a

86 21581539 158aL T NS WIEUAT A1Y13neraansiazinalulad Ui 18 aduil 2 (2567)

THDi (%)

i)

——@nszuE THD (%) Line 1 === A1N32Ud THD (%) Line 2.+« ANszud THD (%) Line 3

5U# 15 msiSeuliigu %THDI Laglian

Frog1agUndureanssfusInidsaediade
uarnszuaTnmdasadeisamainmnaiale
mmﬂ?aﬁLﬂswzﬁﬂzumwﬁwé’ai%lﬁwmﬁmﬁé’m
Uszquunines seuandluguil 16 uazgui 17
mudiy auiesuuaLsstusnsuednluuaay
AUUTENOUANNINT WaLIUIANTELATITURTINT
Sufung 9 Weanuad nsaaalaainias g
Annevgunmi i lauandafslugui 18

wazgUN 19 mua1du

(02239 v 2 2239v (2236 v

I\
\ 3u
3v
\ 4a

0 L1
L2
L3

N

360V

-360
<t= 50ms Wi= +319 V2= -167 V3= -16

>

w

RMS | THD  CF ey i@gg &

JUT 16 gUAduusiuTINMAsaesaiy

U

mﬂ'gﬂ‘ﬁ' 16 LLamﬂﬂ;Lﬁuﬁﬂgﬂﬂ?{umaﬁmms
FaUsza ez suluanguad ulvuidnuos 49
denna ot UIUIALTIAuss uednluunay
éauﬂizﬂauaummﬁ'LLamﬂiugﬂﬁ 18 ﬁwgﬂﬁ' 17
wuiulaanguadunssuasinidsdenad vue
SaUszgazidi suluannguad uleumeuyeuin
Fedonnassiuruinnszuagnsueilnsusunig 9

Aanandluguin 19

@ 12a G 636a & 630a 3 621a
120 4

\‘/‘”\C{\J >

-120

<t= S0ms N= +100 2= -58 I3= -38 IN= +4 >
RMS THD CF W& &
UM 17 sUmduNsEUATINMASERARY
- 0
02 03 04
05 06 07—
08 09 10 A
nE = &
- 13 19 =— L
20 21 22 L
23 == 24 25— 5
L3
40x 1.4x% 40x —
vV A

= Y < a dou oo !
E‘U‘VI 18 YURLTINUTITUDUNNDUAUAN €

Ah03 () 225x (@ 06x (& 00x
0.2a 0.0a 00a
-075° -172° +000°

% < A
1004 : -
3L

K]

L2

50 L3
v

1 3 5 7 9 11 13 15 17 19 21 23 25

v A VA U _O B

1Y

3UN 19 vuanszuagsueliniduiuang 9

AN5USEUMIEUNANISNAEBY %THDV kay
%THDI LRA A UUNAIUNITANYINANTENUIN
11571911 1A3 098 AYTEUUALABS T08UA LIl9

Z Ada £ o Y o o
wuusIaSIAnTuiuszuuldmsunisusenau
gsnalunatenyy [9] Awwanslunisnei 7 uag 8
TneAunAue 198 sty wavandseian CHAdeMO

i 50 kW 19 SOC %23 20-80 % luwaiziiunanny



RMUTP Research Journal Sciences and Technology, Vol. 18, No. 2 (2024) 87

[

Wedllvuanusenn CCS-Type 2 fifa 90 kw Tu
SOC %79 40-100 % é’dl,ﬂm’j’lﬁﬁ’fﬂﬁﬁqsumsﬁmﬂigq

wae SOC anadinanansSeutieulunsaidl

A157197 7 N5USEUMIEU %THDV eagan 3 a

UNAINB DY UNANUEITY

0.16 3.36

A15719% 8 NsLUSEUWIEU %THDI Wwasan 3 wa

UNAINB1DY UNANURITY
0.51 55.03
4. a3

uansgnumonunwrdsliiudlednnsly
muamﬁﬂizqmmLma‘éﬁm%’umuauﬁiw%%ﬁmé’m
Uizﬁ;Lgaazﬂi@Taﬂméau AULINADNANTENUATY
ISRt Lﬁaﬁﬂ’155@Uﬁsﬁm;auﬁ’uﬁﬂmumﬂ%ﬁﬂﬁ
Aaannzussiunnlussuul wagNINVEALNA
Uszqwsonsuazhlmananzussiuiulussuy
luiv dufidesienansznuniusnsuein lnsvme
ETmJ'isag%vi’ﬂﬁmﬁmﬁmmmLﬂﬁauLﬁﬂﬁaﬂ L
NIELAILRARAILTA BUZY F9ANANTENUABTLUY
Tuviusnaiulashlngunsallivhauianan
afianuAenansznuaiualiaunaueszuy
Tyt nadlaoniiaUszquuuaniainaaousnag

q

Lfadayyaiud uwansallvannddausyauuunile

wla mnwlaladinisdadsyasyilnnaiulonssua

170 MlnuangansveanatuinsasusinInadu

5. ARRNSIUUENA

YaUaUAN WINeIFuAlLlagTITNIAA
nszuAs Nvnisaduayuauided wasveveunn
nstiviendawnsdseinalneg Alwnisatduanu

vayauazgUnsavenisnaaeulunuidedl

6. LBNANTD19D9

(1]

(4]

Policy Research Department, National

Science and Technology Development
Agency (NSTDA), “Electric Vehicle Industry,”

Study Report, pp. 11-18, Sep. 2017.

Office of Policy and Planning, Ministry of

Energy, “Report on The Performance
According to The Plan to Drive Thailand's
Smart Grid in The Short Term for The Year

2020,” Annual Report, pp. 1-38, Feb. 2021.
Joint Working Group: Electricity Generating
Authority of Thailand (EGAT), Metropolitan
Electricity Authority (MEA) and Provincial
Electricity Authority (PEA), “Electrical
Infrastructure Development Plan Report,”
Annual Report, pp. 5-20, Nov. 2016.

Office of Policy and Planning, Ministry of
Energy, “EV Charging Station,” Handbook
for Developing Battery Charging Stations
for Electric Vehicles to Support the
Country's Goals for the Promotion of
Electric Vehicles, pp. 4-5, Feb. 2022.

C-L. Su, J-T. Yu, H-M. Chin and C.-L. Kuo,
“Evaluation of power-quality field
measurements of an electric bus charging

station using remote monitoring systems,” in

proceeding of 2016 10" International
Conference on Compatibility, Power
Electronics and Power Engineering (CPE-

POWERENG),Bydgoszcz, Poland,2016,pp.58-63.
T. Fujun, X. Ruiheng, C. Dong, R. Lijia, Y.
Quanning and Z. Yan, “Research on the
harmonic characteristics of electric vehicle
fast charging stations,” in proceeding of

2017 2™ International Conference on



88

a

21581539 158aL T NS WIEUAT A1Y13neraansiazinalulad Ui 18 aduil 2 (2567)

Power and Renewable Energy (ICPRE),
Chengdu, China, 2017, pp. 805-809.

T. Pothinun and S. Premrudeepreechacharn,
“Power Quality Impact of Charging Station on
MV Distribution Networks: A Case Study in
PEA Electrical Power System,” 2018 53
International Universities Power Engineering
Conference (UPEC), Glasgow, UK, 2018.

F. Chen, Q. Zhong, H. Zhang, M. Zhu, S.
Muller, J. Meyer and W. Huang, “SURVEY OF
HARMONIC AND SUPRAHARMONIC EMISSION
OF FAST CHARGING STATIONS FOR ELECTRIC
VEHICLES IN CHINA AND GERMANY,” CIRED
2021 - The 26™ International Conference and
Exhibition on Electricity Distribution, Online
Conference, 2021.

P. Khemmook, S. Thongsuk and P. Inban
“The Impact Study of Electric Vehicle
Quick Charger to Electrical System for
Business in Private Sector,” The Journal of
King Mongkut's University of Technology
North Bangkok, vol. 32, no. 4, pp. 843-853,
Oct-Dec 2022.

King Mongkut's University of Technology
Thonburi, “Study on Technology and

Innovations in  Electric Vehicles,” The

[13]

(14]

[15]

[16]

(17]

Complete Report of The Electric Vehicle
Technology Education Project, pp. 1-29,
Nov. 2017.

U. Vaidya, Composites for Automotive,
Truck and Mass Transit: Materials, Design,
ed.
Destech Publications Inc., 2010.

Manufacturing, 1% Lancaster, PA:

https://www.nissan.co.th/experience-

nissan/Nissan-EV/EV-charger-type.html

K. Bhumikittipich, Power System Quality, 1t ed.
Bangkok: Triple Education Co., Ltd., 2015.
I[EEE std 1159-1995, IEEE Recommended
Practice for Monitoring Electric Power Quality.
S. Chaladying and N. Rugthaicharoencheep,
“Implement of Harmonic Current Impact on
Power Factor Correction Device,” The Journal
of Industrial Technology, vol. 12, no. 1,
pp.109-120, Jan-Apr 2016.

Chattranont  and

“The

P.  Ngamprasert, N.
N.  Rugthaicharoencheep, Analysis
Harmonic for Connect Grid Photovoltaic
Rooftop Synergy Distribution System,” 2022
International Electrical Engineering Congress
(iIEECON), Khon Kaen, Thailand, 2022.

R. Dugan, M. McGranaghan, S. Santoso and H.
Electrical ~ Power

Wayne Beaty, Systems

Quality, 3rd ed. New York: McGraw Hill, 2012.


https://www.nissan.co.th/experience-nissan%20/Nissan-EV/EV-charger-type.html
https://www.nissan.co.th/experience-nissan%20/Nissan-EV/EV-charger-type.html

