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ABSTRACT

This thesis aims to develop a tool for analyzing the operation of Electric
Vehicle Supply Equipment (EVSE). The study focuses on the communication
mechanisms of the Control Pilot (CP) signal, which serves as the primary signal for
determining charging modes and monitoring safety between the EVSE and the
electric vehicle (EV). The research investigates the effects of distortion and noise
that may lead to the misinterpretation of charging states. Furthermore, the study
includes the design of a CP signal measurement circuit using a microcontroller. It
also involves the development of fault simulation circuits for both AC and DC
Residual Current Devices (RCDs), as well as insulation resistance measurement
circuits for charging cables to evaluate electrical safety. Experimental testing with
EVSE systems demonstrated that the prototype could measure and identify
communication faults and protection system anomalies. The outcomes of this
research can be applied to the development of EVSE diagnostic and analytical
tools, thereby enhancing the safety of EV charging systems in compliance with [EC

61851 and IEC 60364 standards.
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Peak Voltage (+11.4V , +12.6V) 1331600 V

Valley Voltage - 1035240V
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Valley Vollage (-12.6V , -11.4V) 1215010V
CP Duty ratio 5297470% ]

GP Frequency (995Hz , 1005Hz) 1001.03381 Hz

AN 4-3 [ANISNAABUNISNIIUYDY EVSE luaanuy B

Stalte Transition Log e

0 O
@ O O

@ ® O 0

Poak Voltage (+547V , +6.53V) 581050V

Valley Voltage (-12. 6V, -11.4V) -1222190V
CP Duly ratio : 5206740 %
Permit Current © 3178044 A
CP Frequency (995Hz, 1005Hz) - 100107391 Hz
Line on delay : 99684 ms

Line off delay (100ms) 47708 ms

AT 4-4 HanINAERUNISYINIUYBs EVSE luaniug C



a6

AR 44 wanssadns MIThanuensasiuanug C yullusnamundunsda wasneves
ABLLMANETVEY EVSE afntulumsianwesnaudsuuasaniusnaniuy B2 lamus C2 uay
A C2 Wans B2 Mnuadnsaslnnssiunsdugeanvosdoyno CP asagdl 5811 Tian
%qmmm?{auﬁmmmyu so8a% 3.15 LLazhwmmﬂoﬁ’uqaqmé’qaghﬁ’m 5.47 {4 6,53 Transa
1A59U IEC61851 uae Duty cycle Guaaé’zyzyﬂmagjﬁ;aaaz 52967 FeavenunsafuaaL eund UL
77 EVSE Bugerlmsnanansofsnszuanin EVSE 1a 31.78 ueans anmiunsd BvsE llumsanlal
v ueunliiogd 99.654 fiaddunil ussiadilolunsial dovgadauszqeg il 47.709
fediuni Fauesmn 300 fiadTuTinsanasgu IEC61851

luauaemedsnmd 45 wadwsnsvinauues BVSE luamue D §9 EVSE fllalunaveans
wiimsmovausdumsiudsuaniugan D2 lduamue D1 Fsarlaustugsaney il 32183 Tian
uazusiusanog A 22581 Tan a8lnainndsvessiuay i 2.7382 Taan enanaindsuann
spsgueyfisesay 8727 Feiuniimueanedounsuanigs unesulsia siuLstuinaia

Indsnsogluma 259 fis 3.28 Taan i EVSE nmsvinaeunuanasgL IEC61851

A Fircot Epot  Marusl Rend

Stale Transition Log G
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Automatic Test  panal Test

Peak Vollage : 571274V
Valley Voltage - -17 91683 Y
CP Duly ralio : 809967 %

CP Frequency - 1000 03038 Hr

HAote [
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Line off delay - 3502710 ms
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" EVSE Tester - [m] X
Communication

Devices Disconne cte
EVSE Tester 6cfec76062ec EC6260CTFCEE

goto Test bluetocth

EVSE Testing resul Report Export  Manual Result

State D

Automatic Test  Manual Test

s 02ms 04dms 06ms 08Bms 1ms 12ms 14ms 16ms 18ms 2ms

Automatic Test

Peak Voltage : 3.19983 V | Ted PWM || Tominate
Valley Voltage : 2.14848V | Test RCD
CP Duty ratio - 0.00000 % | Tost Diode S8

Test PE Open
CP Frequency : 0.00000 Hz

Safety Test
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Safety Test
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Diode Short Test : 27944 ms
PE Open Test : 30.765 ms
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5.2.3.4 msdunUssinndygasunu (Noise Classification) me Machine

Learning
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nszuaslvadidarudurou i DVANADU Unsei RCD Lo ATBUARUNNUTLANANUNIATFIUAI
Uaenste laun Type AC, Type A, Type F e Type B filalussuumsiiana EVSE

Anaananga Tu ms Usuunsguad uag Usinasnszudliindalnadans oz wieln wdesile
ANIOIATITAN 'Yeange" NION 1 AnszLanvAlY RCD 3 uvhany (Tripping Current) AaAIUIA
naluMsinas (Tripping Time) maléjaﬂnzmmﬁﬂws'mgﬂwaﬁqb‘] nossauden mssnszsiu
Wanduildnetodiosnsmesouuasusommaons aﬁumﬂalﬂmiﬁmwﬂgasmauyiaj

U

5.2.5 miLﬁmﬂﬁ]i‘l/lmaaumm’lmruammu (Insulation Capacitance)
WBNWLEIINNFINAAIIANLIATY ASHMIfiNasdmsunsUsslivanLg e
A (Capacitance) wilUluszuu WewinlunslyanuevsElnun 3 Faduitndauszqaasliii

nszwaaau (AQ) uswiulwrnseugasuannsawtentimiAnnssuelinnialvalvanuananuqusd
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(Stray Capacitance) vesileatiuiaglas@snanganuszqla nsvsuatrugiddanuddgly
wnaAEulunsUsudiunUaensievesssuy AC loesa
wanaNANAAYAUNMRAANsTasamleniua) A euIug Wiy
o ado Ao w A Y] . . P ~
Al T NddnlunsnyRaeumdetanneian (nsulation Aging) Hiswn seeunaiinely
YewuuAah AutuneluTanauu vise museudsal wwawavMlasEsuasAldianyin
YesenednUszgUisuwUadly nsfamunsasuameseamnuqeuniidaduinasmadaeiu

Menusauasiieumietan e unsunaunsiaeudemels

5.2.6 mmﬁuéwmaamiﬁ’uﬁﬂ%azﬂagﬂﬂ?{u Foygaazlvandgyied (Data Logging
& Loading)

Lﬁamau‘lﬁméﬂmﬁﬂ@mﬁﬁmm%’u%@u Askiia Wandiu miﬁuﬁﬂsﬁjayja E‘Uﬂ?{u Aoy
AU (Raw Waveform Data Logging) aslurmuasrmusimelunde SD Card lnenss Jayminiss’ Qilp)
guLwaawaﬂaﬂsﬁﬁﬂLﬁuﬂigwﬂﬁLﬁmﬁﬁwﬂuﬂ%ﬁm’n (Intermittent Faults) ms7lSasiioanunsasngy
naztuiingUedudanal CP daygnnisumu visowginssivesnssuadalva o ‘imﬁﬁtﬁmmammﬂ
Anunile aziesnwanmnaaeuvnsiii e vunnuhdudng v

vt miﬁwmiwﬂﬁmu'ﬁﬂwamgﬂﬂﬁuﬁw@ﬂmﬁﬁuﬁﬂi’: (Signal Loading) nduijausn
domsi Lﬂﬁ’]%ﬁiﬂ‘;ﬁj@ﬂﬂﬁﬂl R (Lab Analysis) Irnnsenansathdayaad uanmas e
glusunsudiasaiiovhnsdingnmanvm s (Root Cause Analysis) lnas wesiBealagla
Sudumasey o Manduddadonanmsamenayamndmnsalus sudneeun i vio

NHER EVSE iesauiundapmenuniulavessyuulaeswswauasdugussamnny
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