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Abstract

This project presents a simulation of the operation of an on-board charger in
an electric vehicle in part of the communication and battery charging between AC
charger type-2 and on-board charger according to the [EC 61851-1 ANNEX A in the
topic of communication between AC charger and on-board charger. The overall of
this project is to create the simulator by using equipment and knowledge combined
together to test the AC charger. This simulator work by connecting to the AC plug and
then the simulator will work. The purpose of this project is to simulate the on-board
charger using CAN to control the DC power supply and study the communication
between the on-board charger and the AC charger. Furthermore, for further studying

in the development of a testing machine for DC chargers.

The important part of this simulator is the vehicle communication circuit
which is used to communicate between the AC charger and the simulator. Then, the
microcontroller and PLC command the DC power supply to energize the load
resistors and can measure the duty cycle of the Control Pilot display on to the
monitor. Finally, the resistors consume the energy as heat instead of using the
battery. Then, the result of this project is our EV’s onboard simulator can pass the

communication test exactly the way its IEC 61851-1 ANNEX A has told.
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2.1 11m5§7U IEC 61851

IEC 61851 ilusnasgiuainadmsuszuunmssnsasasudinilduanadi
[1] wagtiomunadiudsnsegsevinansiamn (Joulull 2560) IEC 61851 Hunidlung
wnsgueueud liwazsaussynasamnssuliinvesauenssuignisnstninsening
Useina (International Commission of Electrical Commission) A18laausuiinvauaeg
IEC Technical Commission 69

Felulasanuafsilisnazin IEC 61851 - 1 aasgiudmduszuun1svia
sosudlriuuuiilidhan i Sesdinessiannivasluil 1IEC 61851-1 ANNEX A [2]
Felumuilnefide Manuan A (msgu) aszmindeiladidunisieansaues(Control pilot)
Tngldeasmunnues PWMErgaazanedeasnisnuna (Control pilot) Tnelulasenuid
fadAnulunesgiuiidundn lumsfnwnisdeansseninaiesnsanssuaaduuazinio
PSUUAABIUUUBEUUDSA [1]

11A3g1U IEC 61851-1 Alasasmusiaulatuagluniauuan A (ANNEX A) Tng
adamunnmsgiuvest 2017 linanliinduniauuanfiieaiu Control pilot function
through a control pilot circuit using a PWM signal and a control pilot wire Fafl
ANUNNIEIT FULUUNITYIINYY Control pilot H1uN15143935 control pilot ldfnyeyod
PWM wazane control pilot Inefidnsndaaruiiludaduuniiesureilsddunes control

pilot dSU Mode 2,3 uaz 4 ¥ae3Uwuun13v153 laglulassnuiisnaeyinisvegeui

(% '
= =

97198901103l F151vn15AnwITeyavesuInsgIuaInNaIAuIn A lid1sdeya

Y

NAIDT WazIATUNITTINUA1EY NSVnuUluanIugaIee) SIUTTEAULIIAULAENNT
811 Duty cycle {ognselaNyIsmIUNINTZIU fous1laviinsAnwTuneunsnagey

IINUIATFIU WU NITNAFOUAIMIIUAIUNININLAINTINNNTNAILINTBLIAY state AN

¥
I~ v YV ¥ 4

Tnglunfisagdedinununuiudidnnselindunliuaznsiadeuaugneesielvunin

'
G|

ANUAIUMNUYDITARILNDST TINAEINTTIALTIAUNUTINUGIEALAZAER UazaaNlii1nTs
MINNINITFIUNT oL N1505I9TAAND VO PWM W1T1888n11970 EVSE (Electric vehicle

supply equipment) da1 1000 Hz wisldaunsanainpasulayl 0.5% wagitn1snsIadeu

37dlAn Duty cycle snudilansrlivselusiufsgdnvazvesdyyrmindulunuuiasgu

o

¥ A

w3 ol sazegluriiden A4 Test procedureslagagnagauluinven A.4.1-A.4.7 luidy



115U IEC 61851-1 §adoyas1edeeglunianuin v.4 fleznanidaiade Ad Test
procedures {Wunein lagaziiveya fyaaidemeaeuliidulumunassumuding1n s
dontind 3

Tnedeyaluaded A4 Tuinnsgiu IEC 61851-1 ANNEX A lénanalin Tu
sidetiazeiunefisnimmaaeuszuutosturesgunsnidneadlisnsudluiifuns nudedn
71499892435 Control pilot wagnisilegusatosaniuigsiidedoyaniuaes Control pilot
gunsnidefadlitusnsudlnihiugnesnuuusnlifiaruasnadosfuamnsdima
gnimualifiade A2 uag A3 (AInuMsgIY IEC 61851-1) egralsAny udsdndud
gunsaidnemdslisosudlaihddemutuamaiinesseg famsondeululd dndes 3

913NNNNSWeNsenllAvLaissLarn1IIlNareINITUERIN9AT Control pilot AIHULNE

[
[

ibidulatieanuinideievesgunsaldteidiidsdesgnveaeulunatensdl

Tun15797 A9 lunianwan 2.4 azdiuledn dn1sUsuenisaimnudumniui
Fomnaaulinsiuaiimwunlilunrasdaaiuzasinisensa seulutitefilaseuidale
Ao WU A.4.5 Duty cycle test n381aT8n15NAGOU Duty cycle laglsn1agyin1snageu
Duty cycle 71 5%, 10% LLﬁZﬂiSLLﬁ’sj\‘iEjfﬂ‘ﬁLﬂ%@x‘i“lﬁﬁ%ﬂ’]ﬂﬁﬂ%ﬁﬂﬁ wilunsalfiasesndald

aunsaldeu PWM Aanunseylauliviinismaaeudl Duty cycle Adagusiusn lnad

| o a o

AINNTIELRBSVRIANAIUNIN R2 91 dauy Cx, Dx kaw R3 misfiaedareg Nunfdmsuns
naaaull 1ngN15INATUAISNAABUNAIS TAUSHUNTNFUREVEY CP, PE 98961915 9%5 004

¢ A ! A Y] ] d'
UNTUWONABYIUNINUY ey Duty cycle mMITITUAUTINUANATONYN OV

soulassruiavaulawitonismaaeudl A4.7 Sequences test w3anns
nagausFuM vy Tnensnnaeuiiszasiaaeuuradienssuaadunar s lunsd
%maauLLiaé’uqaqﬂLLawi"wqmzmamaﬁmmié’ MsvmsneaeuilansiaaeunIsvinay
98¢ Control pilot finaasuAIAEF LU UluA1s 19T A.12 waglunsdifil PWM Tdanunse
Wasuldazlisndudemaaauluddui 6 auduldinluided A4.7.2 aunianwin 2.4
Tuazdunsnageuwuuialuzes Control pilot sinmsnageuiianuzsneg Tufe neuids
Tidousio wu 12v Mduusesunssuansuazaoulavnisifeussuasiinisensa uazensa
@5 seunldvinsiasudn Duty cycle udwhnsvaaeusnass amwit A5 deulufadei
A.4.7.3 Suayinsvadeunuudte Tngasiimsmeaeulnonisdaliiadeswnsavnuiiansu

12V DC Wi 6V DC wasiindaias PWM iuaanugniswisaiufinagiude Duty cycle



5117119N7159159 seunluiive A.4.7.4 Juazidunisveasuiluniadanlagaznaasuin
wsnarsanfulsanussuvansdmsely Taslunind 4.7 Tunianuin 9.4 aznansliiiiugi

1ailgfin1swasu Duty cycle
2.2 3UNUUNTYISATALUALNAN

111351U IEC 61851-1 (Electric vehicle conductive charging system) T
fenugUuuunisviasaliihly 4 sedu il (3]

1) Wun 1 nMsidensaindesnsaluiivesemeudlniidhdussuulniihnssuaady
H1winsunnsgu leeliinisldaunsalniuaunissadssqlniinle 9 waslididn
nszwalniliiiu 16 A (anews Jagdurunisvsaliinlvue 1 a1 wen.
61851 L&yl 1-2560)

2) Tvun 2 mMsfndaniownialiihvessaeudlifiidiussuulnihnsyuaadurnn
Wsvaasgiu Wmednsidaunsalaiunuuazlesiuluaty (In-cable control

aa v

ffiansvualalfiilaiAy 32 A @sdulng

ee

and protection device: IC-CPD) ua
anerafinnuniusalnihesfunisvisaluluun 2 dvedu)
3) Tnum 3 nsideuseirsossalniivesenusudlniiidfussuulnirueIos
dauszglihuianszuaady Aldsendsmlwilitueusudlninlnsamy
4.) Tuun 4 NsAndaesssvsaluiihwessagusdlniihdrfussuulnie i osdn

Usegliihudinnssuanss AldTendsnulnilituveueudliilagnnis

AC ONLY DC
Mode 1 Mode 2 Mode 3 Mode 4
23 kW AC 23 kW AC From 3.7 kW to 22 kW AC From 22 KW to 350 kW DC
0 kW AC
R
N | 1 f

R R_f£55 Y| g
©0O O @EA

Domestic Domestic Typel  Type2 Type2 Typel  Type2 Attached  Type2 CHAdeMO CCS
socket socket cable Combo

U 2.1 sUnuuMInsania 4 Tnua [3]
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2.3 29ATNNSHDEITTERINYIUN N ULUAZLATDIYITAINTEUAFAU Mode3

=

SAE J1772 M?@ﬁliﬁ’ﬂﬁ’uiwaﬂg’ﬂ J Faflfanuu typel uay type2 au
1ATFILENG IEC 62196 LHutnsgIuvesalinuniedmiuid endeivniauazevus
Iwihfifaugualag SAE International aelddesgradunisnis “SAE Surface Vehicle
Recommended Practice J1772, SAE Electric Vehicle Conductive Charge Coupler”.

SAE uaiuuazaiuauuuuunanientn nsaneleunasaului nns
doans uazterimuaiuuszansnwdmiusruusauszquasiadeusioliiivessaoudlni
Tneflarwsdlaiosauauaunimesanidnenssusruunssauuuiliiivessunmug
T2 lU Taufsdarmuadunisujofausagdiunisviieu swludsdnvusvesdn
Feureriailsenunisuy uanedosdnuseq (4]

29asdyans J1772 Ae 19asiidlunisdeansseninesnsudlniinuasensa

o w

gunsal Ingduddyronsasiifodumesdygimnuey Selutihdmuqunssuiumsenia
vosgunsal wazdeansszminssnsudlniiuazguniaivnde Tasasasdlddmiuansagiues
IEC 61851-1 ANNEX A Fanandenisdearsuessa Control pilot

WATdeyIad J1772 Ussneumediudiney 4 @i laun

< !

1.) Pilot signal: Ludiundearsdeyaseninsasudiviuazgunsalvnia lnedl 2

(Y o

suwuy eiun dyyras PP (Pilot Proximity) wazdeyeyiad CP (Control Pilot) Falu

dyauufiIneaninudany dygiad PP da11ud 1 kHz wazlodmsunis
P ¢ s | 1% ~ ::1' a s P

nT93uTngunsalusveylndsaeudiniieaneazisunsruiunisvsale duu
doyayreu CP azlimnudeinge wazaglddmiunisdeansseninesosudlniuazgunsal
YSANDAIVANNTEUIUNTYI5AVIgUN 50

2.) Proximity detection: Juduinsiniuingunsalnsvegindsasudluiniisaneiiay
SuNEUIUNINIILA Ineaglddeyains PP Allaud 1 kHz Wiensiaaeuingunsal

2 1 ¥ 6 a =) 1 ;4 '3 3 I Y a 1

¥iveglnasasudlniniisamenioly d1gunsalvrseeglndiieane azdinivds

(% s

dynuniuaunIEUIuNsTIsIludmUnsal

3.) Ground detection: d1ufinTiageunisdensevesanensafseninasasudlniiuae
guUnsalnnsa

4.) Control signal: dauﬁﬁaé’mmmﬁamuamizmumﬂﬂ%ﬁ] Ingaziinsaedeyayo
PWM (Pulse Width Modulation) IﬂEJmmﬁmaﬁwmm%wqﬂ%mmwé’muﬁ

ADINITVISTLANULUALMDIUDITDUA LT
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Tngylunal 1995dyad J1772 azdnisesivasuniulasnisluniseisa
waratuAunsidndsnulagldiwuweseneg lngiiunssudeyaain CP, PP 919 n1570

AUTU NITATIVEDUANNRANAN LAz DU

Va

[ o000l
|1 000|
R1 __ Vb
gJe
(Vg) N
G-PWM )
| I | +12V
1 kHz 0
S2
PE Chassis
I Chargmg o i IGING rreneisesioser - l

IEC

5UN 2.2 19asnsdsdygaununnnsgu IEC 61851-1 ANNEX A [2]

d2ufiFunda Signaling Circuit Tusnnsgu IEC 61851-1 ANNEX A gnld
dmsunsdeatsseninssosudindiuaraniiungs tneasldduarns Control Pilot (CP) e
uaniasudeyaideivaniuzveinisiuaziitelinsmsadululiediaasniouas
Fousoldiduaziados

Control Pilot (CP) fazgninunlddmsunisimunfidanisssageand
soeunaIN1sasule miL?lmé’fuLLasﬁfjuqmmzmumwﬁa LATNITATIVADU LAZINAA
nszualiliuaefirndmnsa Welinsheudullegwasndonasiivssansam

a1 Proximity Pilot (PP) Tusnasg i IEC 61851-1 ANNEX A tuldlunns
svundaanalliiuaznisid eurevestaudnynga (Charging Connector) Fusaeudluiin
Ing PP 9zilugonnaind1in Pilot Pin lngaggniunlddmsunisnsisaeuaunsenldnu
voeneus inilavanitdvisa warlddyaradnwiluuy Pulse Width Modulation (PWM)
LﬁaaiﬁaagaLﬁaaﬁ’uaawumaaﬂwisuw%a Fregnatu dyana PWM Wemeudsuivnsadily
fisaoudt azvinliAn PWM fiegluane CP fidn peak 91 9V uawil min 1 -12 V #3e Duty
cycle Al faudh PP lu SAE J1772 Swihiiddalumsdeusouwardeansseninssaoud

Tnihuazaanfiansa Fwastelinisyinluluegrsaendeuasiivssdniningaan



- anuzYesdyId J1772 pilot signal

12

e Pilot Tu J1772 Ae dyaaiilglunisinnenusenitesagudlui

wazaadunsaluin dygra Pilot duidudnarslunisinredeaisseninesagus i

Avanfense Imaawmm Pilot 9%

'
a

KT ayjammﬁuamuzLLasmsmUﬂums%ﬁa

il wozanfivisaarlitoyatlunsmuqunissiavessnsudlai (5]

M19197 2.1 ANTNTEUANTUNNTAITBUABANNNNRSIIU SAE J1772 [6]

lUgasneun

State A +12V N/A Not Connected
State B +9V -12v 1000hz 2.74k EV Connected
(Ready)
State C +6V -12V 1000hz 882 EV Charge
State D +3V -12v 1000hz 246 EV Charge
Vent. Required
State E ov ov N/A Error
State F N/A -12V N/A Unknown/Error
'y
12V == 1 R ~ State A
9V p-€ '~-""J—< o= = State B
6V [eecftssosacrerlss £H-HEY- h S State C
3V S ) Py B ....{ e A - - - - R TORE - = - = o = o v e e agitpne s veofll e fecenes State D
oV State E
IV b il el d ol L State F

agUaonfeuaziiUseanSnIn waviInsgIu SAE J1772 nsey

azdendmSunIseRNIUULarNISU URNILYD 9 sdeyay1autl

g‘d 7 2.3 1asmsdadaye)IunuLIATEIU SAE J1772 [6]

<)

Tmeuudrasdygradudiudrdgidielinismsasasud i wduly

<

YOMNUALAENTLUIUNTTOES

Tnesazdanalanlunnd 2.3 agnuintudynueee CP

o

o

(Control pilot)

Tumeuusniishvassasudlindsluilignideunsa idwenaiomnsavedln 12V soegidulu
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DC Tnwanusanazinlalunsansndeladyinn1si@eunivnsawnluNsosusnsawns aannaau
LAL19YINN1SLE U LU N A299508UA995ALVINNSEUNTNABULNALA B3 LUA B UL T

anelyl 12V 7y PWM (Pulse width modulation) Tagisianunsasalaiiluiaseswisa

Y

NITUAFAUINT I UNTEVINNSI@EURIT5e PWM agviinisan peak aslu?l 9V viuil @eazd

ee

A1 Duty cycle NIIALANIZIR1ZIMALTANUNLIEAINNINTFIY FeRTanzliazaiunsausu

LAnLLaILATUTDLATEIYITA Fepnll

[
0y ) 1 £

tudurnzdendasuluniad eensaliniud wofes
wsninesvesinedensenivanld sudwwavesangliildsiuiulvanuazaunsalsingg
Asazaenndediu teaulasnsie Taglumuuinsgiu [2] lonanliduanieaiui

TunsainAaan1snNILhawnsa 6A — 51A

Duty cycle = Amps/0.6 (2.1)

Tunsalfidoanisnsewasisa 51A — 80 A

Amps
Duty cycle = ( 2;’ ) + 64 (2.2)
Felununluedivaunsaillesiuvesiiegandunassusdueisie Tunisiae

USuLazslimsuAUYeIAT Duty cycle Tasiansdoans (Control pilot)

Tnglulasanuidalainislgnuiigsanuuinsgiu SAE 13068 Feiiniy

[

ARNEARITUNINTZIU SAE J3068 agneaunls Ingisigagidenlianauaall

SUPPLY EQUIPMENT VEHICLE
CONTROLLER CONTROLLER
+lv —t —
T—«/'\}x = pa
RI* 0= a2 &
= a3
T — 1

- (@) 2.3 -
A

TRANSCEIVER < < TRANSCEIVER

gih’?i 2.4 1IN TAFYYIUANNINTFIY SAE J3068 [7]
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SAE J3068 tHumnasgiunisundasasudliiiowuy DC Felidygmudoans
LuuAdnealunisamuaunszualifituasanIugn1syse Fyanadeasiaunsodwiuans
yfauareiideudesasudliihivaniuals Tnefledusyneundnuesdyanadeansiil

- Pilot signal Wudynnailddoyaiisafuaniusvesmsnialudigunsninia Tne
Fyanaiesdl 3 seeu Ao

- Level 1: Lufinszualvihgnas

- Level 2 nswudlalfihgnds usdslideindenss

- Level 3: nszudlihietaUanes

- Proximity signal iJudyanadildnsinfussesmasewinaiinnsauassasudiiih
ImEJalsdﬂé’maunmLﬁauLﬁasasmm“lWﬁﬁag”Lﬂé’Lﬁmﬁuﬁwﬁﬂ

- Control signal \udyanaildmununszualiifiwaziimdmsa Tngazauau
nszualwiuazussdulni i dusasudlninlaogamnya

UOUANANTEUINNINTFIUNTVIT9508URS AN SAE J1772 way SAE J3068

SAE J1772 uay SAE J3068 tuinasgruiilddmiumiasosudluliln usd
awnastudntosmudunisdeansseninsosudlniiuaraodvisalasdiudiuaneng
fudmiursalinssuaaau o

v

syuudyaa SAE J1772 lddnuudygin AC lagdatayaii eafiy

e U

[ =

an1uzNIsITANIUdY I PWM (Pulse-Width Modulation) Fodumalasuanuninees
' 1 ' [ [ < o aa ‘:l' 1 fa < a 6
Forisenindamsvesdnanadudyanufineananunsasulilaggunsaididnnsetind
SAE J3068 Tsunuudnygainuuidnea lnglilassasivesmuineuiiunes
Tunsdeans nisdedeyaanusaiduwuudornunionmuazinlels Fsanusaeulalagly
9UNT0lLAT RIS UA Y IUUUUATADA WU ABUTIMBT Y3aUnsalliWaudenuiAS oYY
a ¢ A g vem o a ¢ & a
dumeside welvidldanusafamuaniumsainialalunaass (6]
< s
- Audlunsnnia
O SAE J1772 Smnuisalun1sunsagegadl 19.2 kw (240 V, 80 A)

O SAE J3068 fmnui3alunisuiageand 240 KW (600 V, 200 A)

R8BS AUY SAE J1772 dusenlaand 8119391538007 1 389 IEC
62196-1 Tagtdun1sesulen e udnyuEY9sITalun1981$ang wazdneuzn1euan
lngaziiauduiusivuinggiu IEC 61851-1 assiiidudamuuaialuineadunisings

gunsnimsalvluazinnsguvetsgunsaidsdianudunusiulaeilunianuanA (ANNEX A) Uo9
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IEC 61851-1 93dn13n8109019551UV092995F 085N 18 luiIg1§9UUY SAE J1772 59ud

N1IVAEBUAL D LNTINILLINTTIN

2.4 CAN bus protocol

al

CAN bus (Controller Area Network) Wuluslnaeadeansieuadionesnuuy

Y Y

a 1A < a

wnieldluszuunsmuauLasinredeansvessosud Inganzetsgslussuusiannsetind

[
Ly

fiPuAuATRIULazgUNTala YT vusosud Wslareaignimudulaguiey Bosch Tul

1986 waglasumainluldnuiuegraninvinddugaamnssueueud lngaunsasudstoya

Tolaglddastinsldanasalndvatsdy wananfd@uisananinanisvinnulaog115ias?
WAZANANINTY [9]

TUslaAoa CAN bus fidnwuziduszuvdeansteyauuuus (Message-

'
=

oriented protocol) %

} %

weanUIdeyassgnawarsuiluguiuudennudusazdeninuay

Y g

'
= 1

Usgnaumeidemdianumunewazudin (ID) Wesyysunisuazlssinnvesteyaiigndauay

Y

[y

Fu

lUslamoa CAN bus Tdnalulad CSMA/CA (Carrier Sense Multiple
Access/Collision Avoidance) Wilapuaumsdsteyaluszuudeans lasszuuaznsavasy
é’zyzmzwuaqsu'aaﬁaaﬁﬁauﬁ%dqsﬁaga Wetesfunsvuiudyanamenaiasdu o Middeas

Tudaaneanu [8]

- dyay1ad CAN high wag CAN low

'
] [ A

CAN High wag CAN Low Wuanedyaudmsunisdeanslusyuu CAN bus

A

Fagnosnuuusnliauisndsdoyaldlnglideddasdygmmaroidu 5 CAN High 1Ty
aednyauilddsteyaluszuu CAN bus Tnefilniihgsnin CAN Low Ssagfidnlsifiasmnia
CAN High lneUnfiuad CAN High agdienltniegluyag 2.5V fia 3.5V Tuvauzfl CAN Low 9]
Alnfneglugag oV fia 1.5V

n1sdedayalussuy CAN bus agvieunsadudyainliuisening
awdeygrau CAN High tay CAN Low Lﬁaisqﬁﬁayjaﬁwmdu‘laﬁ NRZ (Non-Return-to-
Zero) s‘szmammdﬁﬁa%mﬁu 1 dyayraaildeuann CAN High 1u CAN Low wavdn
foyaidu 0 dygraaziudsunduain CAN Low LHu CAN High

n1sdedeyaluszuu CAN bus agldusadulniiisadntosunaiuisads

£ v ! < % % dy [ 1 o .
SUEJQ;I@VLG’W@EJNTJG‘ILi’JLLaS‘Uiz‘VIEJG]WﬁN’WU uaﬂmﬂumimmazﬂamumaammwm CAN High wag



16

CAN Low §afimsmsafuuasudlatoianarnlumsdstoyafiinduiiolinisdearsduly
agafivsyavsnnuaridedesenisldnulussezen

@18 CANH wag CANL vieuwuv differential wire Asldainuunnsnsves
ussfulwiszvineans 2 WWulunsiu-deteya Tnefingussasdifioandnyginsuniy
dyauneluaielsznausie 2 @aug A

#01uz Dominant WAt uiiloussiuwesans CANH annndnans CANL Geuva
Juanuzdsasidn 0

d07uy Recessive 1ind wiileussiuresansidu CANH fosniandewiriu

CANL wialuanuzdsanin 1

4.0V

Recessive (1)
2.5V Dominant (0) Dominant (0) Dominant (0)

= (CAN High ====CAN Low

g'd‘ﬁ 2.5 suuuudgyaadlnifialuany CAN high uag CAN low [8]

mﬂ'gﬂ‘ﬁ 2.5 aiiuin Tuanug Dominant (dsaadn 0) ussAuvasay CANH
fAUszana 3.5V @ CANL Hanuseanu 1.5V luaniug Recessive (d9a03n 1) Weiuves
@18 CANH Uag CANL fAwviniume 2.5V a1y CANH uaz CANL flussduuansneiy oV
- MsTudetayankinu CAN
nnsSudatayannu CAN (Controller Area Network) Aan1sdstayasening

s A d'

gunsalndnsslusagudvssgnamnssunidnisldeuseuy CAN bus Liteligunsalsineg
d‘ U ¥ I a a a U U o 1 L dl 1 1
doansnulaegeduse@nsannazUsendandsanu Tngazvinudguialiiidesu
anedayeyod CAN High wag CAN Low lnedeyavzgnuenssniuwiininauuindnifivuinl
\Au 8 Un wardwwanedyaalusuuuuiiiendt bitstream
nsfudstayariu CAN dvanetuneu Aail
1) msasauiafinvedoya (Data packet generation) - Toyavzgnueneaniduuia

Havwadnidivunaliiu 8 Jn uavgnideuaslutesdayavasuiiaie
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2.) msasrsilanvesuiiaiin (Packet field generation) - uAazuiANnzdNanmA199) 7

osunednuaroTiafiniug wu feguatsma fiogids Suaudeya sy
3) nsdsuiainvestoya (Packet transmission) - wWilALARYOITOY ALY NE WY
a1edya1as CAN High uay CAN Low Imaqﬂmaﬁﬁ'%%%’azﬂa%ﬁmL%Tsz’fmu
irsesilodmiunsiutoua (Receiver)
4.) mMsnTivaeuwiiainuasdaya (Packet verification) - 9¢iin13MTI9aRUANUYNFBY
voswitaLinfeufigunsaisudeyaazihdeyalulinusely
Ms5u-detoyaniu CAN 19 e7150n97 CAN frame waz 1 CAN frame
yanefianisasdioya 1 ada TngCAN frame wiaifiu 4 sl
1.) Data frame - Wastoyaludagunsal CAN Bu 9
2.) Remote frame - ¥3esvadogainaunsal CAN 3u 9
3) Error frame - MWudamngunsni CAN Twuaufienainduuuiia
4.) Overload frame
nsldauasefifies Data frame waz Remote frame winsufigldanunsa
Feulusunsudsauld @ Error frame wag Overload frame #3 CAN controller 9z4anNS
Toigmlugif

=

Data frame ey Remote frame 4 2 EULL‘U‘U Aa Standard Frame wag

(%
=1

Extended Frame Ing Standard Frame lA59a5196193

Standard CAN frame

7L
7

JL

7
SOF RTR Control Data CRC ACK EOF

Start of Remote Trans Cydic Redundancy Acknow End of
Frame mission Request Check ledgement Frame

sUT 2.6 TAssa¥naws Standard CAN frame [8]

Standard CAN frame tJuguwuunisdstayaniuazevie Controller Area
Network (CAN) @9iilaseas19natl
- Start of Frame (SOF) bit - [Wuidsusnvauiafanivualimdu 1 wazlglunisuds

Wougunsainsudeyainduiaindiuilv
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- Identifier (ID) field - \Hulad7ldszywirinindudoyaringunsalln lnefiawn 11
a [ ! A
Un wazuuau 2 daufe

- Standard Identifier (SID) - {uflad 11 Gn7ildszy 1D veufiauis

[

- Extended Identifier (EID) - {luilad 18 Jniiliszy ID vesuiaifin Ingldfiad RTR
(Remote Transmission Request) iteuansiian1siasvenisdsdoyaingunsaldu
meludegunsnivatenia

- Remote Transmission Request (RTR) bit - {udnfilédmiuiesvenisdsteyaan

aunsaldunsludaunsalvatenie laewile RTR 10U 1 92hanafan1sseuanisas

9 9

1%

YBYAWUU Remote Frame

- Data Length Code (DLO) field - \ilufladfildszysnnudnvesteyaluufiaifin 49
anuns0szyldsaus 0 f 8 Tn

- Data field - WuiladiliAudoyasngunsalduma Tneflvualiiu 8 9n lunsdli
Joyaiidnuiutesnit 8 Unisdeududeyamedyaneal "0"

- Extended Frame Wans9a1n Standard Frame assitilast ID fiatuem 29 0 uaz
flassaiadu q Ausndnadudnies

nskuese Fadiirnueeléde 1D, RTR, DLC wag Data dauflandu 4 &

CAN controller 98NS hADRLULIR

CAN Node B

CAN Controller ||
CAN 1% Rx AAN
Node A CAN Transceiver Node X
© ® &

CAN Bus High Line

Terminating

Terminating $ CAN Bus Resistor 120 Q

Resistor 120 Q
CAN Bus Low Line

Ul 2.7 dnwaignsi@eusiares CAN node [9]

- msideniuteya (Acceptance Filter)

o
U =

\Weannissu-defoyaun CAN Wuluy Broadcast feiudenaiiveyaiilyl

v
1 A A v

Aesnadunaig mndideyanludesnisdunniiuldfenasgriiliuse vieiuiiudeya

Y
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(%
Y v v a

CAN v ufule Aetiu CAN Fedidsiisonin Acceptance Filter wisldnsaslisuanizuns

CAN frame 93 ID ffuualiwvinuu

- @AnurAURaNaInLazaAIuu (Error States and Counters)

N o oA

CAN controller ﬂJamﬂI‘M‘uﬂ (CAN Node) fiffufide Transmit Error

Counter (TEC) way Receive Error Counter (REC) YNWLNANUINUIUANURANAIATLANDIN

[

ns¥u-dedeyauuda lnediuusazdaldendeantugauiianain (Eror States) fail

Error Active fe @nug#fiatiu TEC wag REC tuenlaeendt 128 nssu-detoyads

Duluauund usvzdinasas Error frame MnASIinuAIURANAIR

'
C

- Error Passive f® @nugfifitu TEC w3e REC duailauinninuselinnu 128 n1g
[y Y v @ a 1 a | & A a
Su-detoyadaudulunuuni udazdinnsds Eror frame YNATIINUAILEANAIR

- Bus-Off Ae @niugiidaiu TEC duarlauinnimiewindu 256 Tuaniugil CAN
controller azlaisu-defayauudadnsely aunitaglasunsdau

- UalalSyu CAN bus AasEUUNSERENTOUY

Unfin1sdeansiiuanefiWendegunsnivaty q dudinieiuuutanednu

W1 Modbus RTU, 12C, SPI az@aildaual (Master) iieadiaiien wazddindadusian

Y

1 Y 1

(Slave) Ineshgnazdedoyalansewdiomusesawintu dmsu CAN bus gunsainndafed

wii 1udapauau uu CAN bus mindlgunsalladenie gunsaliu o azinziaieseanyinli

¥

gunsaldu 9 defieansiulaund nsdsdayauu CAN bus Aensdsnvnaunsallasudeya

Y
o/ [ 7
Y Y]

Viaviun (broadcast) visiimngunsalladosnisidensuanizunsdaya (Multi-cast) igunse

o w 1

ldguiu mnfiamenisaiiligunsalle o deleyaniouiuiiu deyaniinudAguinni

Y

o w v

wlgsuanslunisdenow diudeyaiiaudrdgyiasninagldloniedsvdluniends vn
¢ = v a [ 9 = ot
gunsaluy CAN bus aziinsnsisdeudeyanisegludaiaus mnilgunsallansianuaiy

AananveINsdsloya aunsaltuazdadeyaudufouiui

2.5 N13AUAN DC power supply §28n1580815WIU CAN bus

TulAsa9UTLSIABINISNALTIADINITYINIIUVDILAT BITIS ALUMLADS WU

Vaa 1

20UVDTA MITuLs1399nTude9sIs a8l nannIeatemdslniivesdsninigeasuse

Y

DC power supply Tnglumsanuiiusasldia Huawei R100020G1 w1 20 KW Tnenis

doans protocol uy CAN bus
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TagTulasssnuil MCP 2515 Qﬂﬁmﬂ%mumia%’w Yoyey1ad CAN bus il

doa15fu DC power supply

MCP2515 CANBUS

Maker Tutor
Sl sun o more

gih'?i 2.8 299suUasdeyauas 910 SPIdu CAN bus [10]

Immwﬂug‘dﬁLﬂmwsﬁ'ﬁwmimgauﬁ’iymm SPI (Serial Peripheral
Interface) 910 Arduino 481 CAN bus wiledsludaaluds address 183 Huawei HIuMNg
a8 protocol CAN bus 984 Huawei 715 CAH high uaz CAN low iianuaudulaniy

manual fAatu3sagyins@eulusunsuniulusinsy Arduino waddsdnyanaluniunusa

Huawei 114484

*

I. 8
@70 ©
IUI-:OSO 05.;1rn

/A‘
ma (O

— N
Iﬂ ANk ek 2

5UN 2.9 Yessudnyayasingg Tu Huawei R100020G1
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A151971 2.2 Fossudaaaisine Tu Huawei R100020G1

Pin Item Function

1,2 1000 V DC - Negative output (pins 1 and 2

must be connected in parallel)

3,4 1000 V DC + Positive output (pins 3 and 4 must

be connected in parallel)

5 CANBH CAN high-level signal

6 CANBL CAN low-level signal

7 CANBH CAN high-level signal

8 CANBL CAN low-level signal

9 CAN_GND Signal ground

10 LINE CHECK OK Insertion and removal control
11 URGENT_TURN_OFF+ Emergency shutdown+

1. Set the module power-on command.

ID: 06 81 80 FE  Data: 01 32 00 00 00 00 00 00

2. Set the module power-off command.

ID: 06 81 80 FE  Data: 01 32 00 01 00 00 00 00
5Ufl 2.10 ID address wazdioya byte lunisdain Huawei

- Data Domain of the Control/Configuration Command

ﬂl U U o U 1
f13199 2.3 address G]WQS]IUH’ﬁﬂiJ BIRU NTELE LAZNIAININ)

Byte No. Byte 0 Byte | Byte | Byte 3 Byte | Byte | Byte | Byte | Remarks
1 2 4 5 6 7
4 4 8

Bits Bits | Bits

Data Field | Error | Signal ID Data Content
Definition | Type

Output 0x0 0x100 0x00 | 0x00 Voltage (V) x1024 The voltage
voltage For example, the output ranges of different
voltage is 750 V (750 x 1024 modules are as
= 0x000bb800). follows:

R100030G1: (High-
voltage mode)
200-1000 V
(Low-voltage

mode) 200-506 V
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(High-voltage
mode) 150-1000 V
(Low-voltage
mode) 150-500 V
If the setting
exceeds the
maximum value,
the data is invalid.
If the setting is
less than the
minimum value,
the minimum

value is used.

Output 0x0 0x105 0x00 | 0x00 Preset ratio x 1024 Value range: 0-
power 1024
limit value 1024: full power
Output 0x0 0x10F 0x00 | Number of | Set current (A) x 1024 Current range:
current modules R100030G1:
in the 0.8 A-100 A
system. R100020G1:
The value 0.5 A-66.7 A
ranges If the setting
from 0 to exceeds the
64. If the maximum value,
current the data is invalid.
decrease If the setting is
rate is not less than the
calculated, minimum value,
the the minimum
default value is used.(A
value 0 is value greater than
used. 0.)

The number of
modules is used
to calculate the
current decrease
rate (the current
decrease rate is
equal to 150 A/s
divided by the

number of

modules).
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= v & . Y &
9eAnwIauInInilunisdiuiaiuaudl DC power supply Huawei 1
LAZANLIIAY NTTIE TIRINTIMAAIDIMRITIT8aanlUme F1a11150AUANSNIINIS

LLSIAUBAZ A UM LANINUA INAIAKNUIN .

2.6 NMIAIUANLATDIYITILUALADILUUDBUUDSARIUNTHBETS CAN bus

M19197 2.4 ToYANUFIUYBUATRIYITILUAWBTULUUROUUDSA [11]

CAN Protocol NO. 1430

CAN Baud Rate 250K
Charger Receiving CAN ID 0x1806E5F4
Charger Transmitting CAN ID Ox18FF50E5

M19197 2.5 YaYAFINITIIN BMS diAT039159

ouT IN CAN ID Cycle (ms)
BMS Charger 0x1806E5F4 1000
Data
Position Data Name

BYTE1 Max Allowable Charging Terminal Voltage High Byte 0.1V/bit Offset: 0 e.g.: Vset

BYTE2 Max Allowable Charging Terminal Voltage Low Byte = 3201, its corresponding
320.1V

BYTE3 Max Allowable Charging Current High Byte 0.1A/bit Offset: 0 e.g.: Iset

BYTE4 Max Allowable Charging Current Low Byte =582, its corresponding
58.2A

BYTES Control 0: Charger is starting up to

charge.1 : Battery
protection, charger close

output.

BYTE6 Reserved 0: Charging Mode;
1: Heating Mode;

BYTE7 Reserved

BYTES8 Reserved

M131991 2.6 YOYAFINITIINTLUUAIUANNIIYTIGNOY DU

Y

ouT IN CAN ID Cycle (ms)
Cccs BCA Ox18FF50E5 1000
Data
Position Data Name
BYTEL Output Voltage High Byte 0.1V/bit Offset: 0 e.g.:
BYTE2 Output Voltage Low Byte Vout = 3201, its
corresponding 320.1V
BYTE3 Output Current High Byte
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BYTE4 Output Current Low Byte 0.1A/bit Offset: 0 e.g.: Iset
= 582, its corresponding
58.2A
Highest Byte mark 0:
Charging 1: Discharging
IBYTES STATUS Flags
BYTE6 Temp
BYTE7 Reserved

A13197 2.7 Jeyausiag byte Y0IN1SAULTIRUYIBONT 475.55 v

Start Equipment 485 Bytel Byte2 Byte3 Byted Byteb Byte6 CRC Termination
type Address address
Ox7E 0x00 0x01 0x10 0x02 0x00 0x07 0x41 Ox9E 0x98 0x0D
d. ¥ 1 o U ‘N‘
M1919N 2.8 VBALAAS byte YDINFAINANTLLLEN 10.5 A
Start Equipment 485 Bytel Byte2 Byte3 Byted Byte5 Byte6 CRC Termination
type Address address
OXT7E 0x00 0x01 0x10 0x03 0x00 0x00 0x29 0x04 0x00 | OxOD

0x2904

lneisyateyad niun1sd@edisannnisned 2.7 uag 2.8 dnldlunisfinw

waztnmuANs1y PLC lagdenusineadunisieansiiunie CAN bus sty

Weuldswnsy Taslulasesuididonldsi Arduino UNO 2 enlunisvineunan 2 9819 Ae

1. NM3891UA1 Duty cycle naedyau Control pilot Meiendueiual PWM Ndlogua

1 1%

U

2. N1381UALTABYINASULERS State Yo919asHoaNs wardauduunasaneliiud relay uway

due
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JUT 2.11 A9 UUAWMBIUUUDBUURIA TC charger

ﬁagﬂuﬁ EV’s on-board simulator

2.7 L399 IUUALANBILUUDDUUBSA (On-board charger)
syuutuinfeumemesildnasuanLuamesudiudAnlussuveuaun
Ll viwmthfirugunsviureaamesiun1stundougiueud LHesanssuudundou
' | o o A =2 o & o Y = ¢ a A )
1OLMDIAINE1IDIFENAIUIINLUALADT TITNTUTNIZADINNITVITALUNLADI LI DNSIIUY
I luwuamesvun [12]

s ¢ s = = a
sﬁ'ﬁgﬂLQ@?WI%IUﬂ'ﬁ‘U'ﬁQLLU@LW@?U@QEJ']UEJUGTLWW']N?‘@QLL'U'U A8

'
a

1. 1JuAS 09U UALABDTAINADIRIITANT 9LAT DIVISALUALADS WUUBNUDSA (Off-

a A

board charger) #silvad Nanunsaeeniuulidiianisateidanuasy la mszlad

Y9INAVDIVUIA UIUN AT NUNFAF

= s ada o Y a a s a s
A389915A7NAARILUAITONI BLATBIYISILUALMBILUUBBUUBSA (On-board charger)

N
-

¥

Wvefne fiasasdvuisantaziiindnul arusafadaldntelususudlneill

2.

ANANTENUAIUUINLNTIN YINALANUAZAINIUNISITIIU WHTYDINNANIATUNNA

[

AMa91u Flildnaruiulunissnsawusises

JUN 2.12 1A TARUAADILUUROUUBSA [13]
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1A8AITVINUTDILATOIYITILUALADILUUODUUDSA dxdnateflesndunineu
wsessasasudugunsalildlugumvuglniiorsauunneiainurasdnaliaieuen
1 = s = Y a [ | dy 3 o a a a (% (% o
wuandyrsantewdsunieluiiu seluiilumesuielagazidunneidunannisvingu
5 ¢ ¢
UYDILATDIVITITOUUA
TngHsiguniilunsossauszanil Ysznauludae
AC-DC conversion: Wavin1stisanunnessasudliniilaenisideulanainiaies
¥5I5neUMIINUTAEUAlNT sasudlnihasdaunsaludansvualninssuaadu
(AQ) Mnaadvnsadunszuanss (DO) Tngagansaduunmesiiiodaiunasau
- mMamuauusulii: wseswnsasaeuiaunsaUTuusulniveswrasdnglvl DC
delidivwiaiduussuliihvesunmes Fanmsauauusiulnih didudsddy
= a I v 1 [ a 1 [y = s
Wesanuummei Ussiananeg agldssavussaulnibiusnsnsduliinon1sensan
UaandouarduszansnmuesuunnoIussantiue
- MIMIVANNIZUIUNITYIFA: LATRIYISTNEUASISURATRUTUNITAIUANNTEUIUNIS
Y159 WLAIIVFDUANIULNITVITIUUAN DT (SOOMAZUTUBRIINIITFLNE IiLledn
= 4 1 [y = a a Y 1 | = = 1% 4 <
LUALIBIITBTI0L N UaAdBLardUTTAVEA W Msdrauilsuunineilnduisatiy
A s 1Y) s A ) s a
1A30991599zaneRIIN T TUNe U UN ISR
- A580873: 1A30IYNFATAIUATILIUINNG AT U SR oan s TRaLNsaF0a0s
AUITUUNITIANISHUALABS (BMS)kazduusznoudusuaseumvuzle selmasos
s Yo v a o a o a )
¥153basudeyaii ernvgungdussnulniituas SOC vasuumnel wazUsu
NTEUIUNTYISTAL AT E
A309w1sabnlusa (OBO) azinmaudfinumnudasadeiialiuylainaeg
o 1 U dl 1 :j 1 o > in 1 d‘ U 1 1 =
MuswiukusmeIvindulaeldimudviuduou 9 wesa fegeuy OBC awsad
rastumfidesiuldliielnludidudu 9 dsluduilassnunnliaviinisirasanginssy
1033508UA LT unnlagidunisdnassussiuvesuuames ndeglunndadu Nominal
voltage v lASaevsauunmasmauvesadlainasemadous iy wunmes wayyin 1
anunsarsaliidnlule TusmumuswunamesinihviegunsaiBidnvsetinddu 4 OBC il
<] ¢l 1 [ [ o 1% v 6 4' I3
WU SNEIUNT081UTIUNTYINNUTIE Y 1un1sUSUANUNIWad (PWM) 21ALAT891159
soUNIYMAULEnUes I udvesnatvesdygy alauazTail onuaNdnsIN1S159

WuAwas OBC annsalideyailiiousudnsnisysauazasivasuliuulainuunneslasy
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a

nMswsetaasndouariivseaniam sgndlsfauduwesionizildly OBC oraunnsing
fuluduegfunisesnuuuuasanuazordlisuiduiressounmmheausly ddluilsidy
sld il fiamnsagau Duty cycle vosdyaIas PWM 7iudesesnunainaiedayaio
Control pilot IfufunisdeansiuseninuaiemniauunnesuuuesuUasaiupsensa
nszuaaduluSeweanisitensyud Jain1svhaundnienndn “renudies” Tnguann
Wnslunsiaen NITUaTISe

- Fnsidennseuavnsa

aa v [ 1 1%

TRgUNAKALATBITITILUUNSEREFR U UALT RN NaIN e lnagwadliinay

Y

Dulndn 1 wa vse 3 walaesazaiuisaidanvuinnidaianels wu 3.7 — 43 kw lagm

nzwdlanugasnily senitsmduazusiuiiomnszua Balaeviluudelazduniiven

| [y

= a = s [ I3 a v v a Y] & M Yo
feAiinngegaveaTen e wiluanuduaswadludiuGouuaglssnuniluduarlilan
I v A 6 @ A w a 5 | [ Y
A1 Duty cycle TR0 NSILUUNTTUALUULALARR AdlAT duty cycle sabimunszuann
1asvesgunInilfosiunmeludiu 19 nszua 16A a¢ld Duty Ussuna 27 % AsAlindaves
LA DIYNTINTTUAAAU ANIN1TYINIUNaInsudeuluiisa EV feansaniuin3eeensa

& s L4 o ! av Yo o
LUNLABTLLUUDBUUDIN Q‘Uﬂim OBC agn1n135871U Duty cycle VleﬁiUiﬂ‘i]'mﬁ']EJﬂigiyﬂm bbee

o ) a ! wa L3 Ql' (3] 1 o Ql'
NNSLUSYULNGUIN ﬂmau‘ummqﬂmm OBC VliﬂEJ‘L!G]ZLIE]EqJJﬂ’]ll'ﬁﬂ'i‘Uﬂi%LLﬁ‘V]G]NW]ll Duty
@ =3 Py ¢ =%

cycle lalun arldfazRenssuanufisaunsalf

L

dlgunniign wsdn Duty cycle igulsilu

'
=

nzuanfia OBC sulminagiwuiiunsgruiuvenltivues duifefiunves “neaufifn

ey A ”
V09gUNINUBENER

2.8 ﬂ%ﬂuﬁLﬁa&ﬁuLﬁﬂaﬁU Programmable logic control (PLC)
TUsunsundaaeinmealnsaiass (Programmable logic Control : PLC) 1Ty

g UnNIalAIVANNITIINIUYBILAT BITNTNT BNTEUIUNITVIIUA 199 Tagnaelull

[ & a 13

fy PLC azfidrundudunauaziond

q

Microprocessor tJuguanesdenisfidd NANE1UTOND
sanlUldaulaviuil fansinianseaaindsingg ssedndudunes druerrnnazlddesanty
AuANNITIUTesgUnsainsewrsesdnsilud g 1aunsnasnneasiouuuveinig

Y]

muasldlasnstoudulusunsusndadluly PLC vonanidsanunsaldnusiutugunsnl
duuiATossuunilAn (Barcode Reader) Ladasiant (Printer) dsluilagunenainiaios
PLC el uunuuiiien (Standalone) w&agaaunsasie PLC wianee) fadndaeiu (Network)
diemuaunsvieuvessruuliiiussAvEnmunnBstudeagiiuldiinisliou PLC fimnu

gangunnnastiululsanugeamnsudie Juddeuunld PLC unntiu [14]
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PERIPHERAL
DEVICE
INPUT DEVICE PROGRAM DATA OUTPUT DEVICE
MEMORY MEMORY
3
y
PUSH BUYTTON s ceu [ P RELAY
LIMIT SWITCH » CONTACTOR
SENSOR Ig‘;‘;’;—T Olg{L?-?T - SOLENOID
: > LAMP
POWER

SUPPLY

sUT 2.13 Tasaareviluves PLC [16]

1As9asaz99AUTENaUYaY PLC

PLC (Programmable Logic Controller) iugunsalviavilefldlunisenuey

LAZIANIINILUIUNIITHEN LAENITAIVANLATRIINTIRLULALuanavnTTy Inedlaseasng

(%

1.

= = Y | v P
wugunuszneulumediulsznounansngg Al

[

K293 (Main Control Board) - Wudwinusznauluseniiayszaana (CPU)
o o o a ° A &
MdUszananalagAIUANNITIILYeY PLC lneliniigai1udl (Memory) Wialiy
TUsUASUAIUANNITYINNIY KAZIZUU Input/Output (1/0) dmsuldeuseiudumes
wazrgUnIalingg lnganunsawdambeniudnlmiu 2 Ussuan

RAM vimthiiulusunsuvesdliuazdoyanililunisufifiauves PLC nisaud

Uszunnilazdiuumnesiany aeliifielfidulidedeyadionaludu mseuuaznis

[ '
U =

Feutoyaadlu RAM ¥ilddeann mszaziuidamnivaulusseznaasiaiosid
mMswAsuadlalusunsuoguesy

ROM viwthdiAulusunsudnsuldlunsufofnuaes PLC malusunsuvesild
mieANTILUY ROM fsanansauddldiiu EPROM Feazdesldgunsaliiaulunns
Fouuazaulusunsy wangdueuilddosmadeunvadusunas venanidsdiuuy
EEPROM miromwdssinniihifedldiadssiiofialunsifounazaulusinsy

aunsaldaulamiioutu RAM we bifaaltuumnmaTasad kisIANaswmeniItilasann

FAuaNURves ROM way RAM Limeriu
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2. luga 1/O - Hudwiléideuseiu Input/Output (/0) vesgunsaling 9 Wu uwes,
19958399, 2995UTELANOUIADN LLaquﬂszﬁguﬂ WieSuAn Input wazdarn Output
nauludaunaa995udn (Main Control Board)

3. TUsunsumuAn (Control Program) - ulusunsudildruaunisiianuwes PLC Tag
Feuduldalusunsuildlunisnsaaeua Input wazdsan Output luagunsalsing
9 Imaﬁnmﬂﬂsuﬂimﬁugm w1 Ladder Logic, Structured Text, Function Block
Diagram #3® Instruction List

4. Buwedine (Interface) - udwiildlunisfndessning PLC Aunenfinnasvie

gunsal

- gunsalgey HMI
HMI (Human Machine Interface) fie gunsainileiitaeliglianunsnidouss
WazAIUAN PLC (Programmable Logic Controller) I§d1edu Tngunduds HMI azidunii
douansnafiiilaifununuuaydss PLC 14
mMadeusie HMI fu PLC snaglddaanisdoansuuy RS-232, RS-485,
Ethernet %3 Fieldbus Wy Profibus uag Modbus iile3udsdeyassuinvgunsniviass iile

Wousowdd HMI aguanmtivsianinafisldaunsaldauld deanunsauuudalanuaiig

=Y

AeIN13vaeR Y tnevialuud niivenanma HMI aziliuumnsoduniuausiigsg Aagleld

Y

[ o

anansaiUasuuUadaniuzves PLC 1o Wy duila-Unin3e9dng v3e uandmaumail ANy

WS9RU WazdUY @ PLC azvimiisudygiaain HMI wanihdeyanlasuluussnanauas

& Y

AIVANNITINUYBITTUUAIY dBIN1sAIVAY nelinsiteulusunsuuu PLC Tadnlawas

MUmUNE RIS
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SIMATIC HMI

U 2.14 f0e13 SIMATIC HMI #lda1u [16]

2.9 %ANN15U899935 £15V DC Dual power supply

wasdblgiduunasdelnnszuanswnd aunsaliussduuinuazauld
Pagliulalainsiglnludgunsaifianuaiosuaztotesiuanudemeresszuy 2993
didnnsednddruiuuindesnisuaindsy DC uwasinglglidmsvinglwliiuaunsal
Svannselnduazeunsallui unaswelvglddndlniruinuazauiunsnag 1993
ddnnsednddiuluguszneumenasnnsensuianes aoalturangeany DC

areg199u Tuneundvisieasvasn Indudedddussiulniinszuanss
dwsuman n3antiee waznsaniuay Twineadeaiu DC Srudnluly emitter wavda
avanendlunsudaned uonaini Op-Amps §aR BN TUNA NG 91U Tunsalwuil
wumnedagliaesldld i esninisiawneuasd e Ud suuesq nieaudesnts
wndsdnglgluedeaddaluli Wesidesnisisonldasasiwifunnsirsfuassisasuy

wiaseliidediulaelidesesilad isdesnisunasainelng Grelviisanansaddunis

Ungednwuazaudue) nediugunsalluihleelidesesnlataunsal [17]
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D1-D4 : IN40O7

AC In

GND

- — e+15V
L[S c

a
-
0.22pF !-’ -

100yF lo 1F
LED1 v
© GND
l = l“‘
100uF
v

0.1pF

.>--__|l?___,,_____il_____,.

-15v

15V Dual power supply using 7815-7915

;:'
3UN 2.15 1933 +15V DC Dual power supply [18]
=~ A aa v o v a P oa W . a % v
Feflaunfiiissesnismaafivauisaneiiiudi Capacitor Wiadlulag
82393 LiaiiumMaswasUsegld 89erstisnaziiundtemadbinuvanesinan a9 ldes

a v

Op-Amp 3 3, lides Arduino 2 & Afahds 20 Watt

2.10 aAnuiilasduieaiu dauuaud (OP-Amp)

Ay Q7
Balance 1 8 ] No connection
Inverting input
Inverting input 2 7 Bv+ 2 0—'\: Output
6
Noninverting input 3 6 3 Output 3 O—/
Noninverting input
v-O} 4 5 Balance
o1

gﬂﬁ 2.16 gUn3sal Op-amp [19]

- AuaNURves Op-amp

paUeul (Op-Amp) WWudododmsulson199svene9iunann Operating

{a o

Amplifier {wisasvenswuusienss (Direct coupled amplifier) Aifldnsnisvensgannldnis

¥
LY a

Jounduuvuavlumunuansuenisvingu Mikan15v1urensiduiunisimes

meluveseaiieud 199snglulsenaunignasveneiseaunsiiu N1Afe 1995VL185N



32

wosudsadumadh wasseneiniesudaniafides 1995 80UsER UL IRTVENEAEY
sumnsoen dydnvalildunusetuendavfusuaumasy ledesuuendidulediiunnsins
Wandidesledsiag lWdAsledoeunendividunn 2 v1 Fonirwndilinduila (Non-
Inverting Input) #3® U1 + LazYIINAULWE (Inverting Input) #3991 - @2UNNAIUDNI]
e Wedyaateudrvlinduimadyaiamisdiueenasfivansestunisdnudn
widndoudyaaudfivdindua dyaavsesnazimlasialy 180 eem ndeyaia
N9AUN [20]

a

AaudRvesesylandlunsgauai

—_

- gnsvenedamgunniuetiudvie BURTR (AV = )

a a L] < v ¢ .
. DUNADUNLAUTIAIERINLTUDUUA (Zi = o)

I3 a e 1o | w ¢
AnNRdNLAUgiAfnwiugug (Zo = 0)

A W DN

. ANUNTVBUUUATIN (Bandwidth) Tun15ueneeasnn (BW = o)

[
Y

5. gunsavenedeyalansdgyann AC way DC

a

6. Myvihauliuivaumgil

Y

dlefnuanauifiveseetnentlugauaiudinuit sevueudldsudefives
2v95vee3lgathensudau esaniidnsveneduetuduasanansavenedaay adldeieln
nsvuaaduuarlnnszuanss nsthluldeuluuedaiiefosnisansnsnisvensfiannse
nszvhlalnenisteundu (Feed Back) Wilennansnsnnisueneat wazdefdnUsenisvideine

a A

duiluaudndunaiiduiiuaudgeann Juibinlieululinszuadunalvamednuuzuil

aunsatn lUweusenu19asaulaf

- 9svsEkuunaua (Inverting Amplifier)

R
VAVAYA
+

5U# 2.17 2935 Inverting Amplifier [21]
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Tunesvsrseetuendduannsaiivsimuasnsnisvenevesasidlagns
T4 2995:uniiniiauna (Negative Feedback) ilaisnteudmaadniavindua (1 -)
LSeAUAUNIRON ALY NAR1TLUIINUIITUNIATT 180 BIAT Fefldnvarnsedny dyana
mﬁu%’mﬁ%gﬂﬂauﬂé’umu R2 Wndmidunesndnadmis miq@mﬁasﬁﬂﬁé@mmﬁm
Msndnatusnsnsvenefiavanas drfadunuidusateundudiaun awvilvdyano
Jounadufinuinandnsnisvengeanisgs dddumuiiteunduiiantosdyaiateundu
Ulsinndasmsenefiavanas asiusnsdiuvesnnudmumiu Rl uwaz R2 ssduiafvue
Sasnisgnevesiasiagliuiusnsnisvetsvesestuend deaunsomsnsnisvens

wsasuleanaunIg 2.3

AV = —R2/R1 (2.3)
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N1599NLUUTUIULALITNISNAADY

3.1 nN1500nuuy ladder diagram wazld PLC

N1500NLUY ladder diagram Liletaudeyadsnsliiy PLC Taglilusunsu
TIA Portal V15.1 sane LAN fideusenonfiamediu PLC Wiy Ty PLC agviinsdu
Auazdsnsludigunsainng

A29¢19 ladder diagram lakn N15KAAEAIUENITI5Y N15NAYNUY HMI
iievhnsdansavseUdssnszualidnlvan Tnsdwuavunnszuageaniigusainelildlng
fyunanszua 10A Duty Cycle 16.67% wag Lazauianssua 16A Duty Cycle 26.67% Uaya

AanaiinTsTeu ladder diagram zuananaguil 3.1 dusioluil

NORM_X SCALE_X IN_RANGE « 73
“Button® Int to Real Real to Real Real “ch *Not Connected”
F—U—aen EN i { —
s w010 M w012 N

a4 OUT— "Real Output!® - OUT — "Display Value1® n012
gnal” — VALUE “Real Output!” — VALUE *DizplayValue1® —yaAL

IN_RANGE Q1.4
Real *Connected"

“Connected"

g'd‘l'?'i 3.1 Ladder diagram wandan1uzn1391359u095UKUY 10 A Duty cycle 16.67%

JlolIUsIE 10 A Duty cycle 16.67% PLC 2zdueildu PWM Tneidte
Analog input 9112935 divider ﬁﬁmagjﬁdaq 0-5 V iila PWM fidesidu 0 V uag 5 V uax
PLC g1ufiur V mean Ussana 2.2 V 9vuanddnus “Not Connected” 61 PWM fideun
WU 2.2 V uag 4.4-4.6 V PLC 81uduA1 V mean Useanay 2.56 V 38WaAS@nIUY
“Connected” mﬂﬁ?uﬁ]zéfaqﬁm'ﬁé"wﬁﬂmﬂ‘wﬁwa HMI ievhnsdsnsaasuanianus
“Charging.” vl PWM fidsundu 2.2 V uaz 3.8 V PLC 81udusn V mean Uszuna

2.46 V aguansadn1ue “Charging”
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23
g
B
7
s
B
7

— e S ——— A 1

wAD10 D12
o4 ouT — “Real Output!® " OuT — “DisplayValue1* D12
“Voltage zignsl” — VALUE “Real Output!” — VALUE “Disploy Value 1" — vaL

gﬂﬁ 3.2 Ladder diagram uansanuzn15v159ue9lUsing 16 A Duty cycle 26.67%

dloldTUsINE 16 A Duty cycle 26.67% PLC azSupivdu PWwM Tnadves

Analog input 311435 divider ﬁﬁmaqmq 0-5 V e PWM fideandu 0 V uaz 5 V uay
PLC g1ufiudn V mean Ussane 2.2 V azuanddnuz “Not Connected” 61 PWM fideun
WU 2.2 V uag 4.4-4.6 V PLC 81uduA1 V mean Ussana 2.84 V gLaAS@nIUY
“Connected” 91niuazdesynmsdwisaainudiee HMI devhnisdawisaasuansaaus
“Charging.” vnl# PWM fidsundu 2.2 V uaz 3.8 V PLC 81udurn V mean Uszuna

2.63 V 9zudnddniuy “Charging”

%Q1.4 %M2.6 %Q1.5
"Connected” “Press button” "Already press”
11 1 1 [

‘ LI | LI} \ v

35U 3.3 uana Ladder diagram JunaLieyinn1sadainsa

uAAdEnIUE “Connected” 31NUUALABININITATIINUILIDD HMI Gaqz
Weuraiu “Press Button” Lionaagyili “Already press” Miu output ¥na1udsaziies
U Relay Tursasyinlivheudewal PWM dendu 2.2 V uag 3.8 V arndulansanug

“Charging” #iae HMI



%DB1.DBX271.1
"BMS" "Start
TestEV*
11

%DB2.DBWS
"CCS"."Output
Voltage® —# N1

%B2.DBWI0
"CCS™."Output
Current” IN2

L——] NOT ———En

0.0—IN
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sb
3¢

MOVE

—— ENQ =———f
%“MD1200

3 ouT “Output Power"

MUL DIV
Real Real
EN — EI EN — —
#"Calculated #"Calculated WMD1200
ouT — Power" Power" IN1 OUT — "Output Power"

100000.0 — N2

JUN 3.4 N153AusIU nTEE waznaaliin

AUIIA LS IR ULALNTEWAT ITUNIRIN9955E M9 PLC way on-broad

charger Wethlumaimasinia

¥  Network 4: Bridge Control

mment

WM750.0 Q0.0
#"Always On* “On Bridge” “Bridge Dicde”
] 1]
i/t gl { —
%DB25 %DB11
*IEC_Timer_0_ *IEC_Timer_0_
DB_5" DB_3"
%M750.1 TON DR %Q0.1
*OnFan” Time Time “Fan®
i IN Q IN Q { —
T# —T
FT €1 %DB4.DBD21628 1
“Data Profile”.
Time_2 PT

5UM 3.5 M7193smsiliniinauuaz995 Bridge diode

113 on relay 91 “On Bridge” LWevn1112935 Bridge diode v9ulag on

4 N o < v
relay 1 “On Fan LNBYINNNTLUANARULNDTEUIEAINUTDUY



#"Always On*

%DB1.DBX270.0
*BMS".ON_LOAD1
] 1

Q0.2
"LOAD1"
{

i/

%“M1000.0
*Tag_74"
] |

%DB1.DBX270.1
"BMS™.ON_LOAD2
] 1

L

%Q0 .3
"LOAD2"
{

%DB1.DBX270.2
"BMS".ON_LOAD3
] L

L

%Q0 4
"LOAD3"
{

%DB1.DBX270.3
"BMS™.ON_LOAD4
] |

L

Q0.5
"LOAD4"
{

%B1.DBX270.4
"BMS®.ON_LOADS
] |

L

%Q0.6
"LOADS5"
! \

B 1.DBX270.5
"BMS".ON_LOAD6
[y |

L

Q0.7
"LOAD6"
{ \

%DB1.0BX270.6
*BMS* ON_LOAD7
] 1

LI J

Q1.0
"LOAD7"
{ )

%DB1.DBX270.7
*BMS".ON_LOADS
] 1

W 4

%011
*LOADS"
J 1

5U# 3.6 nssielnanusdazlvanyuuiy

L
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3.2 N1seanwuuLazly Simatic HMI

Tun1seanuuud usuiazly Simatic HMI screen 984 siemens lun1s

wanaateyauazdoudnisieudiluil PLC iuans LAN Aideusegunsalnasadim
i

%’auﬂaﬁuammalﬁud WS NIzNE A18Y dounisalifeusie A1 Duty cycle
wag FalUNINIAABUNIO LTI

foyafianansadeunduluil PLC tioszyanumsaihanldudrianainan
Foanslien Usinanssuavesivaniidoinisfiosie aausvesiildlunsdalaadndidudy

Inedayadinanivsuanadaguiuaasioluil

SIEMENS SIMATIC HMI

il i SRS iR ol S NS N

JU# 3.7 nthasn1suananalazdanistayauu Simatic HMI

ANSHANINAYDIVDIZAIUNTONNUAUSUIUNTEWAN LA 89RLARINFLE DN

testing current #A%AINLU HMI gdrdan PLC iaiUnlvandimuniuiiegluiesemasey
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Tun1sdanisuazuanadeyaniu HMI SndudesimuauasiunvioUatsves

HMI tags
Neme a Tag table Data type Connection PLC name PLCtag Address
4@  BM5_StartTESTEV Default tag table [=TBool [ HM_Conne_. |.TALCT BMS."Start TestEV-  |...| %DB1.0BX271.1
4@ suton Default tag table Bool HM_Connectio... PLC_1 Button =27
a CCS_Output Current Default tag table Int HM_Connectio... PLC_1 CCS."Output Current” %DB2.0BW10
@  CCS_OutputVoltage Default tag table Int HM_Connectio... PLC_1 CCS."Output Voltage™ %DB2.0BWS
@ Chging Default tag table 8ool HM_Connectio... PLC_1 Charging
@  Connected Default tag table 8ool HM_Connectio... PLC_1 Connected *Q1.4
4@  Data_Profile_Select Profile Default tag table Int HM_Connectio... PLC_1 “Data Profile” "Select Profi. %DB4.DBW21620
a Data_Profile_Select IME Default tag table Int HM_Connectio... PLC_1 “Data Profile” "Select IME" %DB4.DBW21622
a ow Default tag table Real HM_Connectio... PLC_1 ov2
4@  IEC_Counter 0 DB_CV Default tag table Int HM_Connectio... PLC_1 IEC_Counter_0_DB.CV
4@  NotConnected Default tag table 8ool HM_Connectio... PLC_1 *Not Connected" %Q12
@ power Default tag table Real HM_Connectio... PLC_1 *Output Power" %MD1200
a Rate Cuurent Default tag table Real HM_Connectio... PLC1 “Rated Current” %MD1100
@ TimeRem Default tag table Real HM_Connectio... PLC_1 *Time Min" %MD1504
@  Timesec Default tag table Real HM_Connectio... PLC_1 “Time Sec” %MD1510
<Add new>

5UN 3.8 :gnstayaiiiieavesiunsiday HMI screen

3.3 aSuneiiegan1sdsnistayaritu HMI screen
- N9 Set/Reset bit
Tué'ha&m%Lﬂumi&%m%’agaﬂizmwaﬁmﬁ Tdnulunsdnnslanazle bit
figesmstinilaidy Bvent Tuiitas fuduililunsaauaunisvinnuves Tag “Button” @
finifidadnaauznisuniasiu furds charging Tngldmids set bit Wudidanisvineu

switch “Button” wazldifnds Reset bit WWuditanisvinau

;‘# 7.)\ M\ TK \()A\U‘a “}P}f ﬂT Hﬁﬁopenies |% info | &) Diagnostics

Properties Animations “ Events [[ Texts [
2T BE X
Change
] Switch ON [ L1~ sewit
ﬁ Switch OFF b Tag (Inputioutput) Button
Activate j‘ <Add function=
Deactivate -
»
<] ] 2]
IBProperties I"i.’,lnfo ]y Diagnostics
| Properties ” Animations H Events |, Texts |
levB8E x
Change
34 switch ON v ResetBit
rof Switch OFF Tag (Inputioutput) Button
n 9
Activate N <Add function>
Deactivate r
(<] [ 2]

5UN 3.9 N13A%AANHT Reset bit
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3.4 nMsuansadayadiiiamielininly

a

Tuweandu properties %‘vﬁmiLﬁaﬂsﬁayjaw'ﬁaqmﬂﬁu Tag :“Output
power” Address :”%MD1200” lnegrdanUszianvesdayaidunuudiuiuaimaiey 1
fuis uazdenivun “Input/output” ndsanlEiR1ds Process value Tuilaridu Animation
iisuaninadoyaridslifinlumiog W watt] wazidenussinnuazileguesdoyanudingn

Rkt

J Properties Animations Events | Texts

=¥ Property list General

General

X Process Format

Appearance

Characteristics Tag: |power 2.0 Display format: |Decimal
Layout
Text format

[

PLCtag: "Output Power" A acim =]

Limits Address: %MD1200 Real Field feng 7]

5
Styles/Designs Leading zeros: [ ]
Miscellaneous Type Format pattem: [99.99 —

Securi -
v Mode: | Inputioutput v

|_9. Properties h:i..lnfo HL Diagnostics

Propenie57 | Animations h Events d Texzi"[

Tag connection

Overview Proy
v 4 Tag connections | perty | FAW" n |/ Ry \ . - N | - oy A W
@i Add new animation ‘ Name: |Processvalue 1 7 o —— Y Pl W ~]
R Process value i
» ¥ Display L Process
» & Moyements 5 Blliove:. \ / AYWA  \F /OO 0L P A U AR al.]
PLC tag: Oﬁuﬂpu(‘?owel :; 7_ _H‘:.d»:’

‘ Adresse w1200 |[Real ]

U 3.10 N139A%A1EU Tag power Tuileiidu Animation

3.5 Mysanwuuasasiialdlunisaeanssendne PLC uwas On-board charger
Nf\]iﬁaaﬂLLUU%uuﬂLﬁaﬁaé’zymﬂm%Wﬂ PLC /uaunsadiasy CM 1241 Tped

v fidadnyey1os RS422/485 19U On-board charger meldia3ag simulator lngvinsas

fdsvila Query Llevinsveteyafiothuuanmauuae Simatic HMI deyaivihnisieswe

TEuA usssu (V) wag nseud (A) Muds Send PSP



41

¥  Network 2: Send P2P

mment

%DB14
"SEND_PTP_DB"
SEND_PTP
EN ENC
%M500.C %DB813.D8X0.0
Tag_75" —REQ DONE —i'EMS_Char”.DONE
273 %DB813.D8X0.1
Local~0 "BMS_Char”
241_(Ro422_ ERROR =" "R
N rORY %DB13.DBV2
PADB1 3.DBX4.C “BMS_Char™
"EMS_Char.CHAR BUFFER STATUS — STATUS
¢ —PTRQ -

sUf 3.11 f1ds Send_ PSP

3.6 N139RNKUUNITAY NI luSuALaZIEAINaAT Duty cycle

v o

lunsssuAdyaa duty cycle MFunnanenluassudyaianiue
Analog 71 2 &l address 1Uu %IW66 lnedisa PLC agvinnsinadygrafidiuniiieyinnis

szyrwndwiateyaruilsidunisiieuruedyaratavilulaniauuniinge HMI

¥  Network 12: Dutycycle

NORM_X SCALE_X MUL
int to Real Real to Real Real
EN — L N~ Al | L c EN — _
MIN *MD14 - MIN %MD16 %MD16 *MD18
QuT — "Real Qutput2” “ND14 QuT — Dizplay value2” “Dizplay Value2” — 1Ny QT — DV2°
VALUE “Res| QUIpUt2” - VALUE 20 IN2 3
MAX 00— MAX

5UN 3.12 2993d5yyaun153UAT Duty cycle
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3.7 asueamdeiidlunisauaunisviteuvesealulunisiudyaraain Control pilot

wazdesaly PLC

1 #include <TimeroOne.h>

2 const int interruptFrequency = 1000; // Desired interrupt frequency in Hz
3 const unsigned long interruptPeriod = 100000 / interruptFrequency; // Interrupt period in microseconds
4

5 int v;

6 v int DU;

7 const int pwmPin = 3;

8 const int du = 6;

9 const int v = 9; // Awmuaunldsodana PuM
10
11 int raw_value ;
12 float maxvoll =0.0;
13 float maxvol2 =0.0;
14 float vol=0.0;
15 int pulsewWidth=0;
16 int pulsewidth2=e;
17 float ducy=0.0;
18
19
20 v void setup() {
21 Serial.begin(115200);
22 pinMode(2, INPUT);
23
24 Timerl.initialize(1000);
25 Timerl.attachInterrupt(triggerADC);
26
27}

28

29  void loop()

30

31 analogWrite(pwmPin,80); //vary btw ©-255
32 v raw_value = analogRead(A9);

33

34 vol = raw_value * (5.0 / 1023.0);

35 pulseWidth = pulseIn(11, HIGH);

36

37 ducy = (pulsewidth / 2047.0) * 100.0; // Convert pulse width to duty cycle percentage
38

39 DU = ducy*255/100;

40 Serial.print("voltage: ");

41 if(vol >= maxvoll )

42 {

43 maxvoll = vol;

a4 Serial.println(maxvoll);

45 }
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60 V = maxvol1*255/5;
61 Serial.print("Duty cycle: ");

62 Serial.print(ducy);

63 Serial.println("%");

64

65 Serial.println(Du*2);
66 Serial.println(v*2);

67 analogWrite(du,DU*2);
68 analogWrite(v,Vv*2);
69

70  delay(1000);

71 if((vol>0)&&(vol<5))
72 maxvoll = @;

73 h
74 void triggerADC()

75 {

76 ADCSRA |=bit(ADSC);
77
78

—

sUN 3.13 ardsiildlunisauay Arduino

Tunseenddasazesnuuuliienglianansadudaaaainisasanney
WSIFULUU active Tinnaniia control pilot Tnsazdian 6 Mlun1ssudaanas Duty cycle
waz U1 9 aziduiTndygausenu

ndannSudyayiasis 2 dhaudaiongluanansafiasvihnsdndyanmil

I LY

A99N1300NLAUENNTONITAIAIFYIULIIAY LAz Duty cycle N1UAIES Analogwrite NIl
fuds V uay DU Wushrmnunguuuudyaiaeentd Bafidrenglusvdsdaain 5Vpc 9
anunsausurun duty cycle ludswnves Analogread w83 PLC
4 ‘ﬂ, X 1 o U o U dl 1 ‘ﬂl L
gnvnefieiglulgiimInsideudyaalagtrfdeenlUian i

MN9BLTHOATIABUAIUYNABIVDINTTUAITBYA
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3.8 N159NLUUINATH g IMeldluTuAuasLanInanl Duty cycle

N7 Vehicle control #1473935 J1772 signaling mmgﬂﬁ 3.14 @113091894

lé’mmgﬂﬁ 3.15

EVSE v EVSE VEHICLE | [VEHICLE
CONTROLLER CONNECTOR INLET CONTROLLER
2V | CONTROLLER
T _|_3I il i [ +12v
1.0k + Rt DETECTOR
o T1EE | qrono [T o I
PROXIMITY] « ll) 4o
Y < DETECTOR = = ¥ - out
CONTROLLER Ré
;‘ a | ¥
" ?’3 s12v
K1
s3 A} ) [
330 RS N
2.7k

5UT 3.14 2995 J1772 signaling

gﬂﬁ 3.15 19395971894 vehicle controller #1u2995 J1772 signaling



45

1n8n193918842995 vehicle controller Agi1935TATEAULTIAY (Voltage
measurement circuit) 71§90 Proximity pilot Teae3emnianseuaaduiiiiu PWM 12 v
TranasndoliiAu 5 V iflese1n A1dilfa1na99s vehicle controller azdsaluiivasn
Arduino Wilel¥msiuanuseImsTsaveLaIamndanssuaadu nantu avdousolui
PLC uazuansanussolufininveuansua HMI sold

1n829951nTEAULTIAU (Voltage measurement circuit) UsEnaun843s
gog oA

1. 2995AAVDUTEAULTIAU MINFUN 3.16 19asiiazaanaussaunssnuldlmiu 2.5 v

lunnaanIun1sainnsa

PWM +12V

1.3kQ 274k S 100ke

!

R 100kQ

™

3UN 3.16 2995AANDUTEAULTIAY

¥
=1 1 v v Y

24ATAANEUTZA UL LT IEA0VUURURIF NN 2,78 kQ HaTue
wsauWadann Proximity pilot 9112935 Vehicle controller §339a5annauazUsznausig
AIAIUNIUTLIA 100 kQ sepunsuiudId unIudsuAlavun 100 ko laen1susuda
Frunuusualdasusulilauseanm 26.31 kQ wazsafu op-amp Wiendnidsnisiin
virtual ground fivhlAnnsRanatalunsInse fuusadiu wazihandildluseiinmsensysu

TN
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2. WITUNTYAULTIIU UTENBUAILNYDEMIUTUN 3.17 Uay 3.18 LieenTesuuse

milvieglurdia 0 fa 5 v

10kQ
AvAvA 10kQ
10kQ A
From vehicle
controller circuit
10kQ ok
2.0 Ve @ AN A——it 1,. kQ v
vy out
- DY

5U# 3.18 Dual +15 DC power supply



av

29958NTEAUBIINU LUIANTEAULTIAUNAFN LHINIITAANDUTEAUTIN U
1N9IUAULTIAUNTELANTINNUVDSA Arduino VUIR 2.0 V 392 LAUUIRLSIAUNAAF A 0 B
5V Wil lneaeasiagusenoumie op-amp 2 &1 Inesausnidy inverting amplifier Tngd

. a v @ 1< . . . a . = (5]
Gain = -1 wag op-amp 8n 1 AnazLlu inverting amplifier lawdl Gain = -1 dlauiu
WialilapsesunsasunaanunliiduaAfnaunsann invert hayluaiuuead1das Dual +15 DC
power supply t10uraslvides op-amp 714 2 flivhaulasgrsunid

3. Arduino 2 boards mug‘dﬁ 3.19

31]17; 3.19 Arduino board w2935 Vehicle controller

¥ '
a A Y a

Arduino 2 Uasadl fu117 TuAISUAIINTLAULSIAUNAAIN9TENTEAU

% ‘:l' o 1 r-:l' 14 v 1 6 dl' 6 U v 1 1
WS99 LNEUNAT LA MUK US BN TULEIEIANIUEAITVITIVDIAT DIVITINTLHAATU LAAIA
folUf PLC wardsa1n PLC lUNUTN20uananatfiobanidnIusoannIantiaskandnanaty
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last_CC_CV.ino
1 #include <mcp_can.h>
2 #include <SPI.h>
3 unsigned long previX = 0; // variable to store last execution time
a4 const unsigned int invlTX = 1000; // One second interval constant
5 // CAN RX Variables
6  long unsigned int rxId;
7 unsigned char len;
8 unsigned char rxBuf[8];
9
10 // serial Output String Buffer
11 char msgString[128];
12
13 // CAN@ INT and CS
14  #define CANO_INT 2 // Set INT to pin 2
15  MCP_CAN CANO(10); // Set ¢S to pin 10
16 byte TurnOn[8] = { ©x@1, 0x32, Ox00, 0x00, 0X00, 0X00, 0X00, 0Xx00 }; // turn-on the power supply
17  byte PowerLimit[8] = { ox@1, 0x05, 0x00, 0x00, 0x00, 0x00, 0x00, OxCC }; // Power limit (ratio power*1024)
18 //byte PresetVoltage[8] ={0x01, ©x4A, 0x00, 0x02, OX00, 0x00, Ox00, 0x00};
19
20 void setup() {
21 Serial.begin(115200); // CAN is running at 500,000BPS; 115,200BPS is SLOW, not FAST, thus 9600 is crippling.
22
23 // Initialize MCP2515 running at 16MHz with a baudrate of 500kb/s and the masks and filters disabled.
24 if (CAN@.begin(MCP_NORMAL, CAN_250KBPS, MCP_16MHZ) == CAN_OK)
25 Serial.println("McP2515 Initialized Successfully!™);
26 else
27 Serial.println("Error Initializing MCP2515...");
28
29 CAN@. setMode (MCP_NORMAL); // Change.to mormal mode to allow messages to be transmitted
30
31 byte sndState = CAN@.sendMsgBuf(@x@68180FE, 1, 8, TurnOn); //sndStat@ = send TurnOn (turn-on the power supply)
32 if (sndState == CAN OK) {
33 Serial.println("initial message sent!");
34 } else {
35 Serial.println("Sending initial message failed!");
36 }
37 byte powerlimit = CAN@.sendMsgBuf (0x068180FE, 1, 8, PowerLimit); //sndState = send Turnom (turn-on the power supply)
38 if (powerlimit CAN_OK) {
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38 if (powerlimit == CAN_OK) {
39 Serial.println("initial message sent!");
40 } else {
41 Serial.println("sending initial message failed!");
42 }
43
a4 pinMode(CAN@_INT, INPUT); // Configuring pin for /INT input
45 Serial.println("MCP2515 Library Loopback Example...");
46
47 long x =@; // x is time
48 unsigned long y;
49 long b;
50
54 delay(1000);
52
53 void loop() {
54 char hex[5];
55 char newhex[3][2] = { @, @, 0, 0, 0, 0 };
56 float m = 1.1765;
57 byte datal[8] = { ox01, 0x00, ©x00, 0x00, 0x00, OX00, 0x00, 0Ox00 }; //.voltage CC state
58 byte data2[8] = { ox01, ©OxoF, ©x00, 0x00, 0x00, 0X00, 0x30, 0xe0 }; // current cC state
59 byte data3[8] = { oxel, OxoF, 0x00, 0x00, 0x00, Ox00, 0x00, 0x00 }; // current Cv state
60 byte datasa[8] = { ox0l, @x00, 0x00, 0x00, 0x00, Ox03, OX70, Ox00 }; //.voltage Cv state
61 byte dataoff[8] = { oxel, 0x32, 0x00, ©x01, 0x00, 0x00, 0x00, 0x00 }; // turn-off the power supply
62
63 for (long x = 80; x <= 214; x = x + 3) {
64 Serial.print("Step : ");
65 Serial.println(x, DEC);
66 long y = ((m * x) + 180) * 1024; //180
67 Serial.print("voltage in decimal : ");
68 Serial.println(y);
69 Serial.print("voltage in hexadecimal :");
70 Serial.println(y, HEX);
71 String hex = String(y, HEX);
72 hex.touppercase();
73 Serial.println(hex);
74

75

newhexl@llal = ('0'):



if ID is standard (11 bits) or extended (29 bits)
Data:", (rxId & Ox1FFFFFFF), len);

%1d Data:", rxId, len);

if message is a remote request frame.

byte sndStatl = CANO.sendMsgBuf(@x@6818@FE, 1, 8, datal); //sndStatl = send datal (voltage CC state)

byte sndstat2 = CANe.sendMsgBuf(@x@68180FE, 1, 8, data2); //sndStat2 = send data2 (current CC state)
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75 newhex[@][e] = ('@');

76 newhex[@][1] = hex[e];

77 newhex[1][@] = hex[1];

78 newhex[1][1] = hex[2];

79 newhex[2][@] = hex[3];

80 newhex[2][1] = hex[4];

81

82 for (int r = @5 r <= 2; r++) {

83 Serial.print(" newhex");

84 Serial.print(r);

85 Serial.print('=");

86 for (int c = @; ¢ <= 1; c++) {

87 Serial.print(newhex[r][c]);

88 newhex[r][c] = newhex[r][c] - 48;

89 if (newhex[r][c] >= 10)

920 newhex[r][c] = newhex[r][c] - 7;

91 }

92

93 datai[s5] = 16 * (newhex[@][0]) + newhex[@][1];

94 datai[6] = 16 * (newhex[1][0]) + newhex[1][1];

95 datai[7] = 16 * (newhex[2][@]) + newhex[2][1];

96

97 Serial.println(" ");

98 Serial.print(datail[5], HEX);

99 Serial.print(datal[6], HEX);

100 serial.println(datai[7], HEX);

101

102 Serial.print(“datal is = ");

103 delay(1000);

104

105 for (int ¢ = 0; € < 8; c++) {

106 Serial.print(datai[c], HEX);

107 }

108 serial.println("");

109 if (!digitalRead(CAN@ INT)) // If CAN® INT pin is low, read receive buffer
110 {

111 CAN® . readMsgBuf (&rxId, &len, rxBuf); // Read data: len = data lemgth; buf = data byte(s)
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110 1

111 [ CAN@.readMsgBuf (&rxId, &len, rxBuf); // Read data: len = data length, buf = data byte(s)
112

113 if ((rxId & ) = ) // Determine
114 sprintf(msgstring, “Extended ID: ox%.81X DLC: %1d
5 else

116 sprintf(msgstring, “Standard ID: @x%.31X DLC
117

118 Serial.print(msgsString);

119

120 if ((rxId & 0x40000000) == 0x40000000) // Determine
121

122 sprintf(msgString, " REMOTE REQUEST FRAME");
123 Serial.print(msgString);

124 } else {

125 for (byte i = @; i < len; i++) {

126 ‘ sprintf(msgString, " ox%.2x", rxBuf[i]);

127 ‘ Serial.print(msgString);

128 }

129 }

130 }

13x

132

133 if (sndStatl == CAN_OK) {

134 Serial.println("First message sent!");

135 } else {

136 Serial.println("Sending first message failed!");
137

138 delay(1000);

139

140

141 if (sndStat2 == CAN_OK) {

142 Serial.println("Second message sent!™);

143 } else {

144 Serial.println("sending second message failed!");
145 }

146 if (x == 214) {

147 break;

112 1
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147
148
149
156
151
152

break;

}
}
delay(5000) ;

byte powerLimit2[8] = { ex01, @x@5, ©x08, 0x00, 0x00, 9x00, 0x00, 0x99 };

153 byte powerlimit2 = CANO.sendMsgBuf(@x@68180FE, 1, 8, PowerLimit2);

154 if (powerlimit2 == CAN_OK) {

155 Serial.println(“powerlimit2 message sent!");

156 } else {

157 Serial.printin("Sending initial message failed!");

158 }

159 delay(5000);

160 byte PowerLimit3[8] = { exel1, ©x05, ©x00, 0x00, 0x00, 0x00, 8x00, ©x80 };

161 byte powerlimit3 = CANO.sendMsgBuf(0x068180FE, 1, 8, PowerLimit3);

162 if (powerlimit3 == CAN_OK) {

163 serial.println("powerlimit3 message sent!");

164 } else {

165 serial.println("sending initial message failed!");

166 }

167 delay(5ee0);

168 byte PowerLimita[8] = { ©x01, ©x@5, 0x00, 0x00, 0x00, 0x00, 0x00, Ox66 }; //66

169 byte powerlimita = CAN®.sendMsgBuf(@x@68180FE, 1, 8, PowerLimita);

170 if (powerlimit4 == CAN_OK) {

171 serial.println("powerlimit4 message sent!");

172 } else {

173 Serial.println("sending initial message failed!");

174

175 delay(6000) ;

176 byte PowerLimit5[8] = { @x01, @x05, 0xe@0, 0x00, 0x00, ©xe0, 6xed, &x59 };

177 byte powerlimit5 = CANO.sendMsgBuf(0x068180FE, 1, 8, PowerLimitS);

178 if (powerlimits == CAN_OK) {

179 Serial.println("powerlimit5 message sent!");

180 } else {

181 Serial.println("Sending initial message failed!");

182 }

183 delay(3000);

184 byte PowerLimit6[8] = { ©xe1, @xes, 0x0e, ©x00, ©x00, €xe0, @xe0, exaC };
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171 Serial.println("powerlimit4 message sentl”);

172 } else {

173 serial.println("Sending initial message failed!");

174

175 delay(6000);

176 byte PowerLimit5(8] = { ©x@1, @xe5, 0xe0, ©x00, 0x00, 9x00, 9x00, 0x59 };

177 byte powerlimits = CAN®.sendMsgBuf(0x068180FE, 1, 8, PowerLimit5);

178 if (powerlimit5 == CAN_OK) {

179 Serial.printin(“powerlimitS message sent!™);

180 } else {

181 Serial.printin(“Sending initial message failed!™);

182 }

183 delay(3000);

184 byte PowerLimit6[8] = { ©x@l1, ©xe5, 0x00, 0x00, 0x00, 0x00, 0x00, Bx4C };

185 byte powerlimité = CAN@.sendMsgBuf (0x@68180FE, 1, 8, PowerLimits);

186 if (powerlimité CAN_OK) {

187 Serial.println(“powerlimit6 message sent!™);

188 } else {

189 Serial.printin(“Sending initial message failed!i™);

190

191 delay(3000);

192 byte PowerLimit7[8] = { exe1, @xe5, ©xe0, 0x00, 0xea, 0xe, Oxee, ox4e };

193 byte powerlimit7 = CAN®.sendMsgBuf (0x06818@FE, 1, 8, PowerLimit7);

194 if (powerlimit7 == CAN_OK) {

195 serial.println(“powerlimit7 message sent!");

196 } else {

197 Serial.println(“"Sending initial message failed!"™);

198 }

199 delay(3000);

200

201 byte sndStat5 = CAN®.sendMsgBuf (@x068180FE, 1, 8, dataoff); //sndStatS = send dataeff (turn=off the power supply)

202 if (sndStatS == CAN_OK) {

203 Serial.println(“last message sent!");

204 } else {

205 Serial.println(“Sending initial message failed!");

206 }

207 11}

208
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4.1 Namﬁwaaemsmmmmé’uu,aznisu,amaa Huawei DC rectifier
ﬂ’]i‘VIGlaENLLiﬂﬁL‘ICj‘LJﬂ’li‘VIG]aENﬂWiﬂ’JUQlILLiﬂﬁULLaSﬂixLLﬁ%@Q Huawei DC

rectifier 1981519291n15U1@ 8 WANES 3 w@vunn 220V 3nelinusi Huawei ha29i1n156e

[

Trannanuwsasulniinszuansaioanain Huawei kalsanulunanrasnln 30 A9 dA1aq

¥

nasnay 100 W 398A189593 3000 W wagyin1989li Huawei ¥1197UNIU protocol U84

CAN bus H1ugUnTal Arduino wag MCP2515 LLazgﬂﬁﬂﬁa%ﬁQﬂﬂﬁﬁ Arduino il Huawei

nazdsliiades Huawel Snaussdulasmawmudidoansimisned 4.1
T8L51987NF TnuSIT LAz NTE LAY TR Hioki fidnunsatnuseiunas

nszudliuazisdayariusenlaeliugysduditenselasvzausaiutoyaldiiaz 5 3w

a

LATILYIINITIAATLIIAULALNTERAN AU 119N 0TI Ui N T LanT991nA7
Huawei
1. NAN139I0INITAIUANLIIAULALNTERAVBY Huawei DC rectifier Inen1sdnanasaulviu

viaoali 30 A9 3000 watt KAN1IAIVANLAAILANINATTIN 4.1 Aadl

15197 4.1 mamifﬁﬂaaﬂmim‘uauLLi@é’uuazﬂizLLmaq Huawei DC rectifier

No. Time (s) | Voltage (V) | Current (A) Power (Watt)
1 0 0.00 0.00 0
2 5 0.00 0.00 0
3 10 154.60 1.80 278.28
al 15 199.80 5.60 1118.88
5 20 207.10 6.70 1387.57
6 25 214.00 7.00 1498
7 30 224.00 7.30 1635.2
8 35 230.80 7.60 1754.08
9 40 240.60 7.80 1876.68
10 45 247.00 8.10 2000.7
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11 50 256.70 8.40 2156.28
12 55 263.10 8.70 2288.97
13 60 272.50 8.90 2425.25
14 65 278.70 9.20 2564.04
15 70 280.20 9.40 2633.88
16 75 280.10 9.40 2632.94
17 80 280.00 9.40 2632
18 85 246.90 8.90 2197.41
19 90 228.30 8.00 1826.4
20 95 195.90 7.20 1410.48
21 100 195.80 6.50 1272.7
22 105 195.70 6.50 1272.05
23 110 195.70 6.50 1272.05
24 120 195.70 6.50 1272.05
25 125 195.70 6.50 1272.05
26 130 0.00 0.00 0

Ql' < v v ¢ 1 [ [y
ANFAITNNA 4.1 F1U1TANAIANTINLAAIAINUFUNUTTLUINNLTINU (V) NU

187 (1) ,N5MLEAIAIUAUNUS TENI19NTERE (A) AULaT (1) kazns I NLanIANUFUNUS

senInamaalniln (Watt) funan ()
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feaunsndesulnszuuves Protocol saufiadaldanu Protocol Can bus ladnsiy wag

nedganvinnisinaussiudunszualaslddafidves wazdiumainasdainseivly

TUswnsU Arduino



61

2. HANITIIABINITATUANKIINULALNITEUAVBI Huawei DC rectifier lnan1531emaslnil
Tifu Heater fuvaanlyl 30 ang Mdslulisauiaan 4000 watt nansarUANLARSlAa
ANS99 4.2 fadl

Tnglumsmnased 2 dozilunsdndsinisvaassedioiunisnaassi 1 azsneiu
LALIaEINSIRY Heater Tffulnan 1 favildiiddafiugudn 1000 W anunsadunseiu
waznseualdunnd usiudamdslniiagae Tnsazvinnisyauastudinawuudoafufunig

7R8I 1

A15197 4.2 Naﬂ’]iﬁ’]ﬁ@\‘lﬂ’]iﬂ’)UﬂﬂJLLN(’#ULL@SﬂiBLLﬁ%EN Huawei DC rectifier

No. Time(s) Voltage (V) | Current (A) Power (Watt)
1 0 122.70 0.80 98.16
2 5 267.40 5.20 1390.48
3 10 279.20 6.60 1842.72
a4 15 296.80 7.00 2077.60
5 20 308.50 7.20 2221.20
6 25 326.20 7.50 2446.50
7 30 337.90 7.80 2635.62
8 35 355.60 8.10 2880.36
9 40 367.40 8.40 3086.16
10 45 385.00 8.60 3311.00
11 50 396.80 8.90 3531.52
12 55 402.80 9.10 3665.48
13 60 355.40 8.70 3091.98
14 65 321.80 8.00 2574.40
15 70 265.90 7.10 1887.89
16 75 265.90 6.50 1728.35
17 80 265.90 6.50 1728.35
18 85 0.01 0.00 0.00
19 90 0.00 0.00 0.00
20 95 0.00 0.00 0.00
21 100 0.00 0.00 0.00
22 105 0.00 0.00 0.00
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4.2 HANTVIAFAUNITEDA1358MI1979925318849 Vehicle controller U313
nszidaay (Communication between Vehicle controller circuit and AC charger)
nsnnaeslutideil sufunismageuiisatiunisdeasvesiinasdedns
5273191399351804 Vehicle controller fuia3omnfanszuaadu tneisnvzinesdeasd
$raestuintuniunseds CP Faduanedyaauazdeats PE 9nedeswsansswaadudi
SPUUTIMIlWI995E0d7S TU5198TNsNnae i enadeUAILI IRy wazsUkUy PWM 289
AAULIITUIIATIAUNIMTEIU IEC 61851-1 ANNEX A snuiilénanlivdela lngagshnisin
anuzene Tintu TnawdsnsTnoonidu 3 og1e egeay 3 anuy tuie Sildideuinnse
L H@sutrnga wavyiinisunga deegausnietausesulagann Control pilot 981971 2 T
ussuinnaseamdslalenfioglunsasdeas Annasenddumu wazeg1sgavneaiinds
Nﬁ]iﬂ%"uLLiqﬁuLﬁaﬁ%ﬁi’fﬁzyfmmlﬂgi PLC Tneazvinisldiaes Oscilloscope lunisnusau
\8e WS High usedu Low wax¥a Duty cycle
1. NANTVARBUNNSADENT521IN999551809 Vehicle controller fuiASasnsanssuaady

Imedl Duty cycle=16.67% %39 10 A

- HANTINWSIPUNAF9IN Control Pilot Y99LA3B9Y1INTTWAGSU

Run b ‘ Moise Filter Off

(4000 ), |@® 140 <10Hz

(@BHish &PLov
|G .00 (@B+0uty ¢ ? @Mean 120V

JUN 4.7 n9museAuNTELanse 12 V 90 Control Pilot ¥8dlATesu5anTelaaey



65

Run £ . Moise Filter Off

0 I 4005 0s
&P Hiah W !
|&B 5.00Y @B +0uty 6.66 % an 5,42 112:05:45 |

Run Noise Filter Off

000000 @ ~-1.40v 1.00138kHz]
[&® S0y ty 16, : [12:06:04 |

4.9 N5USIPUNTTRERSTS +6 V, -12 V 910 Control Pilot ¥84.A3899159nSELAdaY

=p

U

CaN
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- NANNSIALSIPUNAANNI99591884 Vehicle Controller IMNASBUFITIUNIY 2.74 kQ

Noise Filter Off

@D S.00Y

5UM 4.10 N5 MUIIUNTEUANTIIINIATTNEBY Vehicle Controller

Tuaniuz “Not Connected”

Noise Filter Off

i |—[400us 000000 s[|@M 7 -200my  1.00198kHg
&PHiah o
& so0v &D+Duty  9575%  @BMean 13 120640 |

5UN 4.11 n9lusriuiadainieasdiaes Vehicle Controller luaniuy “Prepare”



Run ; ] Noise Filter Off

0 |—l_400us
&PHish
|G S.00Y & +0uty

5UN 4.12 n3useriuiadainieasdiaes Vehicle Controller luanug “Charging”

- WANTIALTIRUTRADIANRINIRTIAAILSIRY (Voltage measurement circuit)

Noise Filter Off

JUT 4.13 N3 MUIUNTELANTIIN 1T IANsU Tuaniug “Not Connected”

67
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Noise Filter Off

&® 312V
q L|:|I‘|.I
_ 200y 16, &P'iean

JUN 4.14 n9vlusaduiadainainisasiouseiu Tuaniug “Prepare”

Run Trig'd £ Moise Filter Off

o [a00ps  0.00000s[[@M 7312V 1.00138kHz]

&BHiah ; &PLov
|G 200Y &P +Duty 55% 7 @Mean

UM 4.15 n3iussiiuiadainainieesinuseiu Tuaniug “Charging”
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2. NANIVIAABUNNTABENTIEMI19999551804 Vehicle controller fuSewnsanssuaadu
1nedl Duty cycle=26.67% %39 16A

sourlunisvnasiiistazsiinisusuan Duty cycle MnLAIosansTLaaEy
Tneideuain 1P Address vasiusiedSiumadulsdfivansdunianuin 2. Tnewdouan
Duty cycle 16.67% %30 10A LU 26.67% 130 16A LAIVNNITIANANITNAADIAIAIIY)

a ao v v
ALANTYINIUITeN 1. 989n15Vnaed 4.2

- NANSIALSIPUNAdn Control Pilot ¥99LAS89NSAINTEMAAAY

Run Noise Filter Off

€D soo0v

JUN 4.16 n3MUIGIUNTEUARSS 12V 370 Control Pilot vBdATeswIsaNIEUAAY

Run = Noise Filter Off

JUN 4.17 n3MUFUNTEUANSS +9V, -12V 310 Control Pilot U04ATEY5AINTEUARTY
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Run t i Moise Filter Off

o (400,05 0,00000 s|[@ED 7260V

@D Hiah \ ) R
@ sy Jedouy sy @vess v fioiem

JUN 4.18 N3 INUIWIUNTEUANTS +6V, -12V 310 Control Pilot Ua4ATEYTINTEUAATY

- HANTIALSINUNAFRIN995918849 Vehicle Controller 19NASONAAIUNIY 2.74 kQ

Noise Filter Off

L2 500y

5UN 4.19 n919U59UNTEUEATI91N 99391889 Vehicle Controller

Tuan1ug “Not Connected”



71

Noise Filter Off

1 1.00198kHz]
@Hiah 850 &L -390V
@P+Duty  3303% [ 2 GEEN

Run ] Moise Filter Off

&3 0 5,70
€0 s @ven sy [ ]

5UN 4.21 n9lusssiuiadainieasdnaes Vehicle Controller luanug “Charging”
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- WANTIALTIRUTAAEIANRIN9RTIAATIRY (Voltage measurement circuit)

Noise Filter Off

@Lov

200 61.63m% 7 @EPMean

Run . Noise Filter Off

@ tean 2487 f121g07 |

UM 4.23 nslussiiuiadainannieasinuseiu luaniug “Prepare”
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Moise Filter Off

1.00198kHz
J121820 |

5UN 4.24 nsussiuiadainainieasinuseiu Tuaniug “Charging”

ayunantsneasdlunismaass 4.2 I lavinsinaegnuisnismeass

¥

wETufinng wditiluiSeusdlousu Test procedure fiwandly IEC 61851-1 ANNEX A Tu

v

Pt A4 wazlanzaslui Sequence test Tuiate A.4.7.2 uazn1sin Duty cycle a11n1T

NAFBUTITE A.4.5 Fanavesdraialansaiuimunsgiuiaie tneasd 3 an1usdeazgn

¥ o =

LRIy IUARY PWM 113 peak gl 12,9,6 V anuaiduanuzuazil Duty cycle Ay

Y
1o

ANAILIANNATEYITINTEUAATU a3Ud13995eaNTaelayadunntuaunsavinaula
pe9HUTEANEAMLATULIUET SRS ansruaaduliiveRanatatazunnseaslngly

NSNARDUATEDENTTENINAY Control pilot circuit LazlATounsINTEUAASU
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3. HANTUSUTIBUNIINUTIAUTENI U TIAIURBALDIANAIN TN TINAILTIAY (Voltage
measurement circuit) AU WSIHUNAFRINI995918849 Vehicle Controller iANASBUAT
ANUNIY 2.74 kQ
TurtaflifiganAfaan1siUS U g UANTLANT LIS ILAL AT L ARINIIATIAAN
[ d' ) 1 [y dy Vo v dl’ a Y < = [ d'
wsasuNzAsssul iUl lusuved PLC @ ileatandliAunasisuianalannnis

LUawssAuuazaugUNIalegne Op-Amp aanuwiniy

Noise Filter Off

j&p soov

JUN 4.25 N3 19 USEUiBuTEnIaussiuiadioninna1n 1IN TInAILeU fuksatuiad

91N143591a849 Vehicle Controller Tuannug “Not Connected”

Run F Moise Filter Off

sooy & oY @BHiah

JUT 4.26 N51LUTEUTBUSEN IS WIUITRALD1ANAINRINTIAANTIAY TulsITuTad

91N199591a849 Vehicle Controller Tuannuz “Connected”
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Noise Filter Off

&P 500V 500

JUN 4.27 n91UTeugusen s iuiadio1inmn N9 InALsIiy fulsatuiad

97N293537@94 Vehicle Controller Tuanug “Charging”
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4.3 nan1vaaesdsdnInsieasseninaaiesrnauuaneInsEuasduiuI9TIIans
Vehicle controller lUfiviiaauansua HMI
1. nan13MIAABIAdUINSAeanTsENI AT 0T UAMEINTTUAASUTT Duty cycle
Wiy 26.67 % fU299331804 Vehicle controller Tufintiaauanina HMI
Tumsnnassiided Wunsmageun1svinaues PLC saufu HMI fiu 299580dns
LAZIAS0ISINTTUAFEUTN PLC @101505UAI9N US9AU109n7891995 T Ausssulun9as
doanslivioli hilvesewden Sunnuaziansuadwseaninmmiiiee HMI vaa SIEMENS
Tngazvhnisdunaaifivesues Duty cycle 103 HMI waxdi wihasiidlndideanseniuny

Y

anuzvedAIsrisanseuaaaunieli lnglunisveassiidellaging Duty cycle NissliAe

26.67 %

SIMATIC HMI

EV TESTING 11 KW

Testing Current Testing lime EV Start Test

P A"ﬁ\"‘*‘lﬂ ~
[Chadging QuFront 20/ )7

Remaining Time Power Current Voltage Duty cycle

R I P

Charging status

Not connect Connected Charging

U 4.28 nihveuansmauananIue “Not connect” lAgiA3adv1saLURLADINTEUAAR UL

Duty cycle AU 26.67 %



77

SIMATIC HMI

EV TESTING

Testing Current Testing 1im: EV Start Test

e E |

Remaining Time Current  Voltage Duty cycle

- 8- Ba-E-J k-

Charging status

Not connect Connected Charging

0w

U 4.29 nihvsuanamaLandaLE “Connected” Tngiasasunsauunimeinssuaaduil

Duty cycle U 26.67 %

SIMATIC. HM

EV TESTING 11 KW

Testing Current Testing Time BV Start Test

" Time Power Current  Voltage Dut le
v cye

o = N - P N

Charging status

Connected Charging

gﬂﬁ 4.30 RUNDUANINALAAIENIUY “Charging” TABLATEITISALUMMBINTEILEERUI Duty

cycle WINAU 26.67 %
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2. NANINAABIENAYYIN1THDAITITHINNATONYITAUALMDINTEUAFAUNL Duty cycle
WU 16.67 % 1U2935918849 Vehicle controller lunvtinasuansna HMI
saunlunisnaassillanvinnisasslsumn Duty cycle 1A 16.67% 1AT 991159

NSLLARDULATAUNAANNLAL AIUFITDN 1.

SIMATIC HMI

EV TESTING 11 KW

Testing Time FV Start jest

OFF

aining Time Power Current Voltage Duty cycle

B W, Eﬂ 4 ‘ 3

Charging status

Not connect Connected Charging

JUT 4.31 mihveuanmauansaniue “Not connect” lABlAIBIvIsILUAABINTEUAAR UL

Duty cycle 11U 16.67 %
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SIEMENS

EV TESTING 11 KW
Testing Current Testing Time EV Start Test

Charging Current 104 <7 ninuti <7 |

Current  Voltage Duty cycle

Remaining Time

B~ B - ] B~ B - ~

Charging status
Charging

Not connect mectec
O ;\‘l ’

sUf 4.32 wiaouanmalandaniuy “Connected” Tnalasasunsanumnesnsyuaadusl
Y
Duty cycle AU 16.67 %

EV TESTING 11 KW

Testing Current Testing Time EV Start Test

Iiarging Current 104 91 tlslufg"ﬁtiﬂ m

Remaining Time Power Current Voltage Duty cycle

o R o R o P = I P o

Charging status

nnect Connected Charging

SUT 4.33 MN90uAnIHALARANLY “Charging” TngLATRIBISALUMABINTEILERUI Duty
v
cycle WINAU 16.67 %
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AUnAN1INAR0IY8ININAaes wansliifudnlusunay PLC uag HMI fiden
anusarhauduiustuldilueg i varisrsusunseiuluisasdsansaunsaUsuusediy
ponIATIRLTITIA UL zaINTdsTeyaith sundendunmues PLC léegnagnsios Geay
Funaldannuanisvaaesiwaiilduansdaan Duty cycle ﬁgﬂéfaqLLazLLamamuzmiﬂm%ﬂéf

£ = d' s LY [
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IEC 61851 [aaulall] , U1m997U IEC 61851 [paula] [a‘m'?i 19049 29 Y18 2566]
7l : https://en.wikipedia.org/wiki/SAE_J3068

INTERNATIONAL STANDARD IEC 61851-1 , Edition 3.0, Geneva, Switzerland,
2017-02

n1sRaRe BV charger Widunssnasgiuvesusamalneituetsls [ooulail] 2022
[fufidnadie 25 wwieu 2566]

fian : https://www.nexte.co.th/2022/08/28/ev-charger/

SAE J1772 [eaulatl] 2022 [Fufidnadis 25 wwey 2566]

i1 : https://hmong.in.th/wiki/SAE_J1772

HA.AT.STNE IWéWQﬁ?}i’mﬁ, EV Charging and Charging Standards tan#1s
Usenaun1saauiv1 KMITL Reinvent University [Modern Vehicle Course],
nyawne: annduwalulagnseaouinaidinunisainnseda.
Audinalulagdidnnseiinduazaouiunesunivnd (wama amv.) [eauladl]
uAsgIuTTsanuunseuaadululsemelng 2022 : [Fufideils 20 ey 2566]
i - https://www.nectec.or.th/news/news-public-document/evcharger-
standard.html

SAE J3068 [paulatl] , 1193557u SAE J3068 [oaulail] ufisnsiie 22 wweu 2566]
i - https://en.wikipedia.org/wiki/SAE_J3068

¥

19019 20 LWweu

[

du581 WYy, CAN bus mauﬁ 1 mwﬁ CAN, [paulall] 2563 [a‘uﬁ
2566]
i - https://www.artronshop.co.th/b/101

'
=54 =

ResearchGate, leaula] 2563 [TuN®N9D4 20 Ww1ey 2566]

i :https://www.researchgate.net/figure/The-standard-CAN-bus-node-
architecture_figl 353166963

Arduino CAN Tutorial [aaulai] , MCP2515 CAN BUS Module with Arduino
loaulat] [Fuiidnsdis 30 wweu 2566]

i - https://www.youtube.com/watch?v=IGK9%km1jvtU
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TC Charger 1.8kW CAN 72V (25-99)-25A [paulail] 2022 [Fuitdnads 30 wwew
2566]

i - https://evshop.eu/en/chargers/215-8529-tc-charger-18kw-can-72v-25-
99v-25a.html#/176-can_protocol . speed—can1430 250 kbs

311398 Onboard Charger [oaulail] 2016 [fuiidedia 1 NOBNAN 2566]

i - https://www.nectec.or.th/research/research-success-
case/onboardcharger.html

Calculating on-board chargers’ efficiency [paulail] 2016 [yu 9NN 1 WOUAIAY
2566]

i :https://pushevs.com/2020/10/22/calculating-on-board-chargers-
efficiency/

Ar§iugiueatu PLC [oaulatl] 2560 [Yuild1aila 26 wweu 2566]

i - http://www.advance-electronic.com/blog/detail/113/th/

van. andlwesin, lasadrdlaeialues PLC, [pawlat] [Fuitdnddis 20 wwnoy
2566]

i - https://www.star-circuit.com/article/PLC.html

Simatic HMI Panels-machine-oriented operation made easy [oaulai]
[fuilénsfia 28 wiweu 2565]

i - https://www.siemens.com/global/en/products/automation/simatic-
hmi/panels.html

wasdngll DC wuuemnae (Dual Output DC Power Supply) [eaulat] 2022
Auduann [uiteneils 7 weunnas 2565]

i - http://vvwvv.technotestsystem.com/lS150274/LL‘U°ULaﬂﬁwm@—dual—output
Dual 15V power Supply circuits with PCB, +15V -15V 1A [paulatl] 2022
[fufidneiia 7 nouaiau 2565]

i - https://www.eleccircuit.com/power-supply-regulator-15v-15v-1a-by-ic-
7815-7915/

oauuend [paulayl] 2022 [Fuiidredia 7 waunnas 2565)

ﬁll’l :

https://www.rmuti.ac.th/user/kittiwut/company_files/measure_pdf/unit_7.pdf
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[y

OPAMP [oaulat]] 2022 [Suiténsiis 7 wemniAs 2565]
i - http://www.chakchaielectronics.com/articles/42310209/index.php?mo=4
Op-Amp Inverting Amplifier [poulail] 2022 [i’uﬁ 91909 7 WewAIAN 2565]

fian : https://en.wikipedia.org/wiki/File:Op-Amp_Inverting Amplifier.svg
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Abstract

This project presents a simulation of the operation of an on-
board charger in an electric vehicle in part of the communication and
battery charging between AC charger type-2 and on-board charger
according to the standard. The purpose of this project is to simulate the
on-board charger using CAN to control the DC power supply and study

the communication between the on-board charger and the AC charger.

Furthermore, for further studying in the development of a testing machine

for DC chargers.

The vehicle communication circuit is used to communicate
between the AC charger and the simulator. Then, the microcontroller and
PLC command the DC power supply to energize the load resistors and can
measure the duty cycle of the Control Pilot. Finally, the resistors consume

the energy as heat instead of using the battery.

Keywords: an on-board charger, AC charger, testing machine
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$UD3 ATESS EVA-11/22/44S 3-phase AC charger Quick installation

Jayaduwi

v

2.1

guide

Shenzhen ATESS Power Technology Co., Ltd

T +86 755 2998 8492
F +86 755 2998 5623
W www.atesspower.corr
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ATESS EVA-11/22/44S
3-phase AC charger Quick installation guide



3.2.4 Fix the mounting bracket onto the pole.

3.2.5 Position the charge point onto the bracket and secure it on the bracket with the 2
SCrews.

3.2.6 Crimp the below shown insulated ferrule or ring terminals on the end of the AC input
wires. Connect the wires into the terminal block of the charge point as below. Check the
wiring and then close the RCBO in the side window. Close the side window with the cover,
then the wring is done.

v | L1Y/LY LI N | PE
11K il 3

Tl 22K m O

©

44K i 5
11K uwoyz a3

Wire | 22K awes Awes
44K 2awas 2awas

IV. Parameter setting

After the installation and wiring is done, connect the Charger to a computer and configure
parameters via the web browser of the computer, then the Charger can be ready for use.

4.1 Set computer’s IP

The Charger’s default IP address is 192.168.1.5. To access the parameter setting interface,
you'll need to first set the computer’s IP to 192.168.1.x(x can be any value between 1 and
255 except for 5, e.g. 192.168.1.10).

To set a static IP on your Windows computer:

1.Click Start Menu > Control Panel > Network and Sharing Center. (For Windows 8 and
higher, search for and open Control Panel and select Network and Internet).

2.Click Change adapter settings.

=) @
/3« All Control Panei tems » Network and Sharing Center <43 [ Search Cantrot Panel £)
3 ; View your basic network information and set up connections 1
'_ ” ‘ See full mag
USERCBU12-PC NETGEARS0-5G Internet
(This computer)
View your active networks Connect or disconnect &
NETGEARSO-5G Accesstype  Internet
Public network Connections: § Local Ares Connection 2
Change your networking settings
b i * Set up @ new connection or network )
HotmeGroup Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access.
i Internet Options point.
|| Windows Firewalt ,
‘ Connect to & network :




3.Right-click on Local Area Connection and click on Properties.

& () =[F « net v Netw s

- _ by || Search Net.. £

Organize v » ,EEH - [ ’
@ Local Area Connection 2 7 i
NETGEARSD-3G 2
G intel(R) PRO/L00 VE Network Con.| % Disable
- E Status
R = _
Discannected Diagnose
WAN Miniport (L2TP)
#® Bridge Connections
" VPN Connection
w Disconnected Create Shortcut
WAN Miniport (L2TP) Delete
% Rename
% Properties

4.Select Internet Protocol Version 4 (TCP/IPv4) and click on Properties.

.@ Local Area Connection 2 Properties ﬂ,

| Networking | Shanng|

| & imellR) PRO/100 VE Network Connection

g This connection uses the following tems:

(Conbgee ]

¥ = File and Prnter Shaning for Microsoft Networks
¥ 5. General NDIS Protocol Driver
(V4 intemet Protocol Version 6 (TCP/IPvE)
.J-u_:... ot Protocal Version & (TCF

™ J8lQoS Packet Scheduler -

W - Link Topology Discovery Mapper |0 Driver ||

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

m ¥ . Link-Layer Topology Discovery Responder -
«| m o
o JR] |

Description

‘ [ ok J[ coes ]

5.Select "Use the following IP address" and enter the IP address, Subnet Mask,
Default Gateway. Click OK and close the Local Area Connection properties window.

Intemet Protocol Version 4 (TCP/IPve) Propertes [ 2ot |

=

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings,
™ Qbtain an IP address automatically
@ Uge the following IP address:
| 1P address: 192.168. 1 . 10
Subnet mask: 255.255.255. 0
Default gateway: 192.168, 1 . 1

O tan DNS server address automatically
9 Use the following DNS server addresses:
preferred DNS server: A\ T
Alternate DNS server: \R-2 .25 4

[ | vajdate settings upon exit

4.2 Configure parameters

Connect the charger to a computer via a network cable. Open the web browser and type in
http://192.168.1.5:8080/ in the address field and click enter, then the parameter setting page

of the charger will open up.

Parameter setting can only be done via web browser on a computer. It is suggested to use |E
or Firefox, other browser might have compatibility problem.

B

YN

n cnaw m
< W beremaras 6 Coarying i W Py
> f—— e .

1
!
|
|
1]

@ o BRE 9

Overview of Parameter setting page



[ s

@ EBE 8 Pararmeters of Charging Fle Web Poge

Las @ e | WPRT R J .‘.
Overview of Parameter setting page

Firmesre Version tham: (|)

Charge 10(aslen 20): (2) Longusge Ser(1,2.3) (1)

(1:Engliah, 2:0ther, 3:Chinese) :

Charger 1P (1)

Default Gaveway: (1) e Charger DNS: (11 LN

Subner Nuek: (5 e ue.rea0 Bax Curreny Set (T220: (15) %

Met RAC Addrmsa: (6) 10:941651 011 TH Y Charge Rode Defmult (10) 3
LINPP/RFID, 2:RP1D, 3:FlughCharee) :

Server WL (7) 2. 168, 1. 220000 WIFD SSID(Raslen 32, Mot suppert {70 wemi rw

Charging Rave (THO/ZWN): (%) 1.80 Wi Key(Rusken 16, Mot mapert TNk 1amen

Card Pin(k ¢:120456): (V) zoov Day-Price(®. ¢:0.12): e

DayTime (£, £:06:00-18:00) 06030 1030 Might-Price(X. g:0. L

MightTime (K £:18:00-05:00) 1803006030

LCD Time(R018-0102 03:04:06): (1) 20081217 1dcdNany

Enlarged view of parameter setting page_1

Rax Limit Power (W) ¢ 10000 Msthenticstion Key(Raxlen 20): (29)  123mem

ReverValue Inverval (57300): (22) i Heartest Interval (1573600): (30) »

Yar Tenperature (Bay 85): (23) " WebSocketPinginterval (1571800 (11) 1

Allow ChargingTime (00:00~23:58); (24) oeeoo-22m0 PowerLinls Option(0:lsed 1:loner CT o
2:PowerSeter); (U2

RD Cable(07): { 1 KD Carrent Val(at): (34

Set BlueToath Naoe (Raslon 16)
o © AM(aalen 16): (45) S

Crawste_ 100! Set BlueTooth Pin(Maslen 16): (34) 2%

40 Account (Maxlen 30):

4G Paswwd(Rarlen 30): (Z8)

a1 and Rebeot | (:36)

Firmware Updating

W] Telasd |

1 Enlarged view of parameter setting page_2

Explanation of parameters:

(1) Firmware version of the Charger. This item cannot be modified here on the setting page.

Firmware Version Num: (]) [AC3/TK_1F

Fig.1

(2) Charger ID, this is the unique identification of the Charger. If the charger is.to be
connected to ATESS back-office server, this ID must be set as the serial number on the
nameplate of the Charger. Otherwise the Charger cannot be registered on the server.

Charge ID(MaxLen 20): (2) CP1001

Fig.2

(3) Charger IP. The default IP is 192.168.1.5. It is not suggested to change the default-IP. If
you have changed the default IP and forgot the new IP, you can reset the charger to factory
setting by long press the reset button(the reset button on control board, not the red
emergency stop button) until the charger reboot. Then you can use the default 192.168.1.5
for access.

Please note: After restoring the charger to factory setting, you'll need to reset the charger
ID(same as serial number, can be found on the nameplate sticker) and server url, otherwise
the charger won't be connected to the back-office server.

Charger IP: (3) 192. 168. 1.5

Fig.3

(4) Charger gateway. The default value is 192.168.1.1. It is not suggested to change. if the
gateway has been reset to other value and you have forgotten the new value, you-can
restore the charger to factory setting by long press the reset button.

Default Gateway: (4) 192.168. 1.1

Fig.4

12



.2 %’aaala{i%wqwa\i Huawei R100020G1 Charging Module Communication Guide

Charging Pile Module Communication Guide 2 Control/Configuration Command
Data bit | Packet broadcast System broadcast Description
Name control/configuration control/configuration

hardware

address control

and 1 for

software address
control, which
are the same as
those for other
control
configurations.

Whether 0o |0 0: no subsequent 0 0: no subsequent | 0: There is no

there is a frame frame subsequent

subsequent frame.

frame (1 1: There are

bit) subsequent
frames
(configured
only when the
module
reports
messages).

Data For details about the definition of 8 bytes x 8, see the subsequent description in 2.1.2.

The hexadecimal CAN data filled by Packet broadcast control/configuration in
the table above is as follows:

ID: 06 80 80/81 84  Data: xx xx xx xx xx xx xx xx (The data field is described in
detail later)

Enter 06 80 80 84 or 06 80 81 84 in the CAN communication back end frame.

2.1.2 Data Domain of the Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3 Byte |Byte |Byte |Byte Remarks
1 2 4 5 6 y/
4 4 |8
Bits |Bits | Bits

Data Field Error|Signal ID |Data Content
Definition Type

Output voltage |0x0 |0x100 0x00 | 0x00 Voltage (V) x 1024 The voltage

For example, the output |FaNges of
voltage is 750 V (750 x |different

Issue 02 (2021-05-15) Copyright © Huawei Technologies Co., Ltd. 15



Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No.

Byte 0

Byte
1

4
Bits

4 |8
Bits |Bits

Byte
2

Byte 3

Byte |Byte |Byte |Byte

Data Field
Definition

Error
Type

Signal ID

Data

Content

Remarks

1024 = 0x000bb800).

modules are as
follows:

R100030G1:

(High-voltage
mode) 200-
1000 V

(Low-voltage
mode) 200-
506 V

R100020G1:

(High-voltage
mode) 150-
1000 V

(Low-voltage
mode) 150-
500 V

If the setting
exceeds the
maximum
value, the data
is invalid. If the
setting is less
than the
minimum
value, the
minimum
value is used.

Default voltage
during startup

0x0

0x101

0x00

0x00

Voltage (V) x 1024

Low-voltage
mode: 200 V
for R100030G1
and 150 V for
R100020G1 by
default
High-voltage
mode: 400 V
by default.

When the

Issue 02 (2021-05-15)

Copyright © Huawei Technologies Co., Ltd.
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Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No.

Byte 0

Byte
1

4
Bits

4 |8
Bits |Bits

Byte
2

Byte 3

Byte |Byte |Byte |Byte
4 5 6 7

Data Field
Definition

Error
Type

Signal ID

Data

Content

Remarks

module
receives the
startup
message but
does not set
the output
voltage, the
module
increases its
voltage to the
default startup
voltage.

The setting is
saved upon a
power failure.

Output
overvoltage
protection
threshold

0x0

0x102

0x00

0x00

Voltage (V) x 1024

The setting is
saved upon a
power failure.

Output power
limit value

0x0

0x105

0x00

0x00

Preset ratio x 1024

Value range:
0-1024

1024: full
power

Default output
power limit
value

0x0

0x106

0x00

0x00

Preset ratio x 1024

Value range:
0-1024

1024: full
power

The setting is
saved upon a
power failure.

Startup/
shutdown,
voltage, and
current setting

0x0

0x108

0x00

0x00: soft-
start
0x01:
shutdown

0x02: startup
for insulation

Preset
voltage (V)
x 10

Preset
current (A)
x 10

Soft-start is
used for
startup with
load.

You are
advised to run

Issue 02 (2021-05-15)

Copyright © Huawei Technologies Co., Ltd.

17



Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3 Byte |Byte |Byte |Byte |[Remarks
1 2 4 5 6 7
4 4 |8
Bits |Bits |Bits
Data Field Error |Signal ID |Data Content
Definition Type
detection this command
0x03: to set the
unchanged power-on/off,
startup/shutd voltage, and
own status current.
0x04: no-load The module
quick startup can be ’
powered on
0x05: no-load and responds
§tartup for to the output
msulat.lon value only
detection When the
voltage and
current meet
the range
requirements.
Reference
signal IDs for
voltage and
current ranges:
0x100 and
0x10F
0x05: V109 and
later versions
support this
feature.
Efficiency 0x0 |0x10B 0x00 |0x00: The 0x00 |0x00 |Total The module
optimization module exits required responds to
enabling and the efficiency current (A) |the total
total current optimization x 10 required
(reserved) mode current only
(default after efficiency
setting). optimization is
0x01: enabled.
Efficiency
optimization
is enabled.

Issue 02 (2021-05-15)
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Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No.

Byte 0

Byte
1

4
Bits

4 |8
Bits |Bits

Byte
2

Byte 3

Byte |Byte |Byte |Byte

Data Field
Definition

Error
Type

Signal ID

Data

Content

Remarks

Total running
time

0x0

0x10E

0x00

0x00

Duration (in hours)

The setting is
saved upon a
power failure.

Output current

0x0

O0x10F

0x00

Number of
modules in
the system.
The value
ranges from 0
to 64.

If the current
decrease rate
is not
calculated,
the default
value 0 is
used.

Set current (A) x 1024

Current range:
R100030G1:
0.8 A-100 A
R100020G1:
0.5 A-66.7 A

If the setting
exceeds the
maximum
value, the data
is invalid. If the
setting is less
than the
minimum
value, the
minimum
value is used.
(A value
greater than
0.)

The number of
modules is
used to
calculate the
current
decrease rate
(the current
decrease rate is
equal to 150
A/s divided by
the number of
modules).

Default output
current setting

0x0

0x110

0x00

0x0

Current setting (A) x
1024

V109 and later
versions
support this

Issue 02 (2021-05-15)
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Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3
1 2
4 4 |8
Bits |Bits |Bits

Byte |Byte |Byte |Byte |[Remarks

Data Field Error |Signal ID |Data Content
Definition Type

feature.

PFC 0x0 |0x111 0x0 |0x00: PFC
independent power-on
power-on/off 0x01: PFC
control power-off

0x00 |0x0 |0x0 |(0x0 [V109 and later
versions
support this
feature.

Control of the |[0x0 |0x114 25600 x duty cycle
Fan duty cycle

0x00 {0x00 |0x00 (0x00 |Set the value
by percentage.
For example, if
the rotation
speed is 50%,
issue 0x6400
(25600 x 0.5).

Protection time |0x0 |0x118 0x00 | 0x00
upon CAN
communication
interruption

5-60 (unit: s) The default
protection time
is 10s, which
remains
unchanged
upon power-
off.

Group setting/ [0x0 |0x119 0x00 | Value range:
clearing 0x01 to Ox1F
command (1 to 31)

0x00 |0x00 |0x00 |0x00 |1-30: available
group IDs; 31:
used to clear
the original
group ID or no
group by
default; 0:
broadcast
group ID

(Note: This
command
needs to set
the address
attribute of the
ID field to the
hardware
address.)

The setting is

Issue 02 (2021-05-15) Copyright © Huawei Technologies Co., Ltd. 20



Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No.

Byte 0

Byte
1

Byte
2

4
Bits

4 |8
Bits |Bits

Byte 3

Byte

Byte

Byte

Byte

Data Field
Definition

Error
Type

Signal ID

Data

Content

Remarks

saved upon a
power failure.

Temporary
group setting/
clearing
command

0x0

0x11A

0x00

Value range:
0x01 to Ox1F
(1to 31)

0x00

0x00

0x00

0x00

1-30: available
group IDs; 31:
used to clear
the original
group ID or no
group by
default; 0:
broadcast
group ID. The
temporary
group settings
are not saved
upon power-
off.

(Note: This
command
needs to set
the address
attribute of the
ID field to the
hardware
address.)

Monitor set
hardware
address
command

0x0

0x11B

0x00

Hardware
address (1-
127)

0x00

0x00

0x00

0x00

Default
address: 127

Set when the
module is
powered off.
The setting is
saved upon a
power failure.

Monitor issue
battery voltage

0x0

0x11C

0x00

0x00

Battery voltage (V)

1024

x

Air filter
clogging alarm

0x0

0x11D

0x00

0x00: default
0x01: clear

0x00

0x00

0x00

0x00

Not saved
upon power-

Issue 02 (2021-05-15)
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Charging Pile Module Communication Guide 2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3 Byte |Byte |Byte |Byte Remarks
1 2 4 5 6 7
4 4 |8
Bits |Bits |Bits

Data Field Error |Signal ID |Data Content
Definition Type

clearance off.

Control of test [0x0 |Ox11E 0x00 | 0x00: normal |[0x00 [0x00 |0x00 |0x00 |Not saved

mode access mode upon power-
from the panel 0x01: test off
mode

Automatically
exit the test
mode upon
communication
interruption

Set when the

module is
powered off.
Air filter alarm |0x0 |Ox11F 0x00 | 0x00: 0x00 |0x00 |0x00 |0x00 |By default, the
function disabled function is
control (default) disabled. After
the function is
0x01: enabled enabled, the

setting is saved
upon a power
failure.

V109 and later
versions
support this
feature.

The setting is

saved upon a
power failure.

Emergency 0x0 |0x131 0x00 | 0x00: default |0x00 [0x00 |0x00 |0x00

power-off 0x01: power-
control off

Power-on/off |0x0 |0x132 0x00 | 0x00: power- |0x00 |0x00 |0x00 [0x00 | This command

control on is used for
0x01: power- normal power-
off on and power-

off operations.

Issue 02 (2021-05-15) Copyright © Huawei Technologies Co., Ltd. 22



Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3 Byte |Byte |Byte |Byte |[Remarks
1 2 4 5 6 7
4 4 |8
Bits |Bits |Bits
Data Field Error |Signal ID |Data Content
Definition Type
Output 0x0 |0x133 0x00 | 0x00: default |0x00 |0x00 |0x00 [0x00
overvoltage 0x01: clearing
lockout alarms
recovery
Full fan speed |0x0 |0x134 0x00 | 0x00: default |0x00 |0x00 |0x00 [0x00 | The full speed
0x01: full is 0x02 set and
speed saved upon
power-off. The
({empafary) module
0x02: full responds to
speed the setting
after it is
powered on.
Module search |0x0 |0x135 0x00 | 0x00: normal |0x00 |0x00 |0x00 [0x00 |A blinked
(blinking 0x01: search indicator
green) module corresponds to
(blinking a module.
green fast)
DC/DC output |0x0 |0x136 0x00 | 0x00: DC 0x00 |0x00 |0x00 |0x00 |After the
control enabled module is
0x01: DC started, the DC
disabled output can be
separately
controlled.
Starting 0x0 |0x13A 0x00 | 0x01: start 0x00 |0x00 [0x00 |0x00 | The module
allocation of allocation of starts to
the software the software allocate the
address address soft addresses.
It is generally
used after the
monitoring
module is
powered on.
Unassociated |0x0 |0x13C 0x00 | 0x00: default |0x00 |0x00 |0x00 [0x00
output 0x01:
overvoltage .
with the Unassociated

Issue 02 (2021-05-15)

Copyright © Huawei Technologies Co., Ltd.

23



Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3 Byte |Byte |Byte |Byte Remarks
1 2 4 5 6 7
4 4 |8
Bits |Bits | Bits
Data Field Error |Signal ID |Data Content
Definition Type
protection overvoltage
threshold
Test mode 0x0 |0x13E 0x00 | 0x00 0x00000000: normal By default, the
mode module cannot
0x5555AAAA: test mode |enter the test
It is used to set the mode.
module test mode. In The test mode
the test mode, the can be set only
module automatically |in non-
starts after the module |automatic
AC is powered on. The |switching
output voltage and mode or
current are set to the automatic
maximum value, which |switching
facilitates the test mode based on
without monitoring. In | the configured
the test mode, the voltage.
yellow indicator of the |The setting is
module blinks at 4 Hz | ¢4 ed upon a
and the test mode power failure.
remains unchanged
upon power-off. If this
field is not needed,
deliver a protocol to
switch to the normal
status.
Short-circuit 0x0 |0x145 0x00 | 0x00: default {0x00 [0x00 |0x00 |0x00
lockout reset 0x01: The
short-circuit
lockout is
cleared.
This command |0x0 |0x146 0x00 | 0x00: normal |0x00 [0x00 |0x00 |0x00 |0x01: The
is used to mode value is saved
disable the 0x01: upon a power
flow flow failure.
equalization equalization
function. mode

Issue 02 (2021-05-15)
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Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3 Byte |Byte |Byte |Byte Remarks
1 2 4 5 6 7
4 4 |8
Bits |Bits |Bits
Data Field Error |Signal ID |Data Content
Definition Type
disabled
0x02:
flow
equalization
mode
disabled
(temporary)
Output mode [0x0 |0x148 0x00 [0x00: normal |0x00 |0x00 |0x00 [0x00 |1. The mode is
setting mode set to write to
0x01: 55 dB EEPROM in the
silent mode off state.
0x02: 60 dB 2. If it is the
silent mode power-on state
0x03: 65 dB setting, itis
silent mode valid only once,
and the value
in EEPROM will
be restored
after
shutdown.
3. R100020G1:
supports only
the 55 dB
silent mode.
R100030G1:
supports three
silent modes.
Fault 0x0 |0x149 0x00 | 0x00: default |0x00 |0x00 |0x00 [0x00
rectification of 0x01: clearing
the output alarms
discharge
circuit
Automatic 0x0 |O0x14A 0x00 | 0x00: no 0x00 [0x00 |0x00 |0x00 |Set when the
switch of the switchover module is
output mode 0x01: powered off.
automatically The setting is
switch saved upon a
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Charging Pile Module Communication Guide

2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte |Byte 3 Byte |Byte |Byte |Byte |[Remarks
1 2 4 5 6 7
4 4 |8
Bits |Bits |Bits
Data Field Error |Signal ID |Data Content
Definition Type
according to power failure.
the sample
voltage of the
port of the
module by
default
0x02:
automatic
switching
according to
the set
voltage
0x03:
automatic
switching
based on
battery
voltage
Default output [0x0 [0x14C 0x00 [0x00: High-  |0x00 [0x00 |0x00 |[0x00 | This byte is
mode voltage mode used to set the
0x01: Low- default output
voltage mode mode after the
module powers
on when the
automatic
switchover
function is
disabled.
Set when the
module is
powered off.
The setting is
saved upon a
power failure.
CAN baud rate [0x0 |0x14D 0x00 | 0x00: 125 0x00 |0x00 |0x00 |0x00 |Set when the
selection kbit/s module is
0x01: 250 powered off.
The setting is
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Charging Pile Module Communication Guide 2 Control/Configuration Command

Byte No. Byte 0 Byte |Byte | Byte 3 Byte |Byte |Byte |Byte |[Remarks
1 2 4 5 6 7
4 4 |8
Bits |Bits | Bits
Data Field Error |Signal ID |Data Content
Definition Type

kbit/s saved upon a
power failure.

The hexadecimal CAN data filled by Output voltage in the table above is as
follows:

ID: 06 xx xx xx Data: 01 00 00 00 00 OB B8 00 (The data field is described in
detail later.)

Enter 01 00 00 00 00 OB B8 00 in the CAN communication back end frame.

2.2 The Charging Pile Module Replies to the
Control/Configuration Command

The module does not reply upon group or system broadcasting, and does not
execute the command if the command is incorrect or the configured range is
beyond the normal range.

The module for separate control/configuration will reply and the sender bit is
changed. If the command is correct, the data field is consistent with that delivered
by the control unit. If the command is incorrect or the setting range exceeds the
normal range, the module fills the error flag in the data field.

2.2.1 Reply to the ID Field

Data

Bit | Software/Hardware Address Control/Configuration Response

Protocol ID (6 bits) (28 [0 |0x06 Protocol ID: 0x0D

27 |0

26 |1

25 |1

24 |0

231 |0x83

Module Address ID |22 |0 Module address: The modaule fills its address based on the

Issue 02 (2021-05-15) Copyright © Huawei Technologies Co., Ltd. 27




2.3 %’ayjaﬁﬂmﬂmm UUGreen Power TC charger

CAN Protocol NO. 1430
CAN Baud Rate 250K
CANID 0x1806E5F4
Charger Transmitting CAN ID Ox18FF50ES
Communication Specification:
Message1.
ouT IN CANID Cycle (ms)
BMS Charger Ox1806E5F4 1000
= = Data
Position Data Name
BYTE" Max Allowable Charging Terminal Voltage High 0.1V/bit Offset. 0
Mammcra;?’?mwm AN, Voat =3201. s
BYTE2 Byte ; comesponding 3201V
BYTE3 Max Allowable Charging Current High Byte | 0. 1ADItOfset:0 e.g:
) Iset =582, its
BYTE4 Max Aliowable Charging Current Low Byte cormesponding 58 24
0. Charger is starting
up to charge 1; Battery
BYTES Conirol protection, charger
__Close outout.
0: Charging Mode;
BYTES Reserved 1 Heatng Moce,
BYTE7 Reserved
BYTES Reserved
Message 2
outT IN CANID Cycle(ms)
cCcs BCA Ox18FFS0ES 1000
Data
Position Data Name
BYTE? Quiput Voitage Hign Byte 0.1Vibt Oftset 0 - e.g. Vout =3201.
BYTE2 Output Voitage Low Byte ifs cormesponding320. 1v
BYTE3 Output Current High Byte 0 1ALt Offset0 eg lout=532,
s cComesponaing 58 2A
BYTE4 Output Current Low Byte FHeghest Byte mark: 0. Charging. 1
Discharging
BYTES STATUS Flags
BYTES _Temp
BYTE?Y Reserved




9.4 341M5§1U IEC 61851-1 ANNEX A %adla A.4 n1svadauil A.4.1-A.4.10

-72 - IEC 61851-1:2017 © IEC 2017

A.4 Test procedures

A.4.1 General

This Clause A.4 describes tests for immunity of EV supply equipment to wide tolerances on
the control pilot circuit and the presence of high frequency data signals on the control pilot
circuit. The EV supply equipment is designed to be in conformity with the parameters as
defined in Clauses A.2 and A.3. However, it is necessary for the EV supply equipment to be
tolerant to slight parameter changes (due for example to poor contacts or leakage on the
control pilot circuit) in order to ensure reliable supply of energy to EVs under most conditions.

A.4.2 Constructional requirements of the EV simulator

Testing is done using an EV simulator on the control pilot circuit that allows the testing in
normal operation and at the tolerance limits allowed for the voltage and including the
imposition of a high frequency signal on the control pilot circuit. The test scheme described in
Clause A.4 allows the testing of the EV supply equipment when in normal operation and when
subjected to high frequency imposed signals on the control pilot circuit.

An EV simulator shall have the possibility of testing the EV supply equipment with all three
possible resistor values as indicated in Table A.9 with the following values for the other
components.

e Cvig shall use the maximum value from Table A.3 (including the 1000 pF of the
generator);

e Lsvi.q shall use the maximum allowed value from Table A.3;

e Ccyggt shall use the maximum value from Table A.2;

e The high frequency test signal shall be injected at the EV supply equipment socket-outlet
for cases A and B, and at the vehicle coupler for case C;

e The diode shall conform with the specifications in Table A.3;

e The 9 test resistor values shall be within a tolerance of 0,2 % of the value indicated in
Table A.9.

Table A.9 — Test resistance values

Test resistor Minimum value Nominal Value Maximum Value
R3,., (Q) 1870 2740 4610
R2 . (Q) 909 1300 1728
state Cx
R2, . (Q) 140 270 448
state Dx
This table is not applicable to values used on vehicles (see Table A.3).

NOTE An example of a test setup is described in A.4.10, Figure A.8.
A.4.3 Test procedure

The proper function of the EV supply equipment shall be tested under the following conditions.

A sine wave generator with an impedance of 50 Q is connected to the control pilot circuit via a
1 000 pF capacitor, as shown in Figure A.8.

The output amplitude of the sine wave generator has to be adjusted in such a way that the
high frequency voltage component on the control pilot conductor is 2,5 V peak-peak at 1 MHz,
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measured at the EV socket-outlet (case A and B) or the vehicle connector (case C or a Mode
2 cable assembly) in state B at the beginning of each sequence.

The frequency of the sine wave generator shall sweep through the frequency range from
1 MHz to 30 MHz with a logarithmic step width of 4 % and a holding time of 0,5 s.

Unless otherwise specified, input voltage from power supply shall be the rated value, within
the range of its tolerance.

Unless otherwise specified, the tests shall be carried out in a draught-free location and at an
ambient temperature of (20 +5) °C.

NOTE The measure of the control pilot wire will take place on the EV supply equipment, socket-outlet or plug, in
case A and case B, and on the EV coupler in case C.

A.4.4 Oscillator frequency and generator voltage test

R2.s; (state Cx), R2 ., (state Dx) and R3 ., shall be at the nominal value for this test.

The frequency shall be within +0,5 % of 1 000 Hz at state B2 and C2 and D2 (if ventilation
supported).

Frequency and voltage shall be measured at the contacts CP and PE of the EV socket-outlet
(in case A and case B) or of the vehicle connector (in case C or Mode 2 cable assembly).

The precision of measurements of voltages for this test shall be better than £ 0,5 %.
The voltage measured at the EV supply equipment output shall be as given in Table A.10.

Table A.10 — Parameters of control pilot voltages

Minimum voltage Maximum voltage
In state A1 and positive part of PWM signal in state A2 11,4 12,6
In state B1 and positive part of PWM signal in state B2 8,37 9,59
In state C1 and positive part of PWM signal in state C2 5,47 6,53
Negative part of PWM signal in states A2 and B2 -12,6 -11,4

The internal resistor of the EV supply equipment (R1_calc) value is calculated by the formula
R1_calc = 2 740 x (U_StateA — U_StateB) / (U_StateB — 0,7)

U_State A and U_state B are the two positive voltage values measured during the test of
Table A.10 and VR2 is the value of the positive voltage across R2 ., in state B.

R1_calc shall be 1 000 Q + 3 %.

A.4.5 Duty cycle test
Duty cycle shall be tested at 5 % (if any), 10 % and the maximum current declared by the EV

supply equipment manufacturer (in case the EV supply equipment cannot change the PWM it
shall be tested only at the default duty cycle).

R2 o5t (state Cx), R2 .4 (state Dx) and R3 ;.4 shall be at the nominal value for this test.
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The measurement shall be carried out at the contacts CP and PE of the socket-outlet (in case
A and case B) or of the vehicle connector (in case C).

The duty cycle shall be evaluated at 0 V crossing.

A.4.6 Pulse wave shape test

The PWM pulse shape shall be within the values indicated in Table A.11.
R2 (st (state Cx), R2 .4 (state Dx) and R3 4 shall be at the nominal value for this test.

Table A.11 — Test parameters of control pilot signals

Parameter Maximum value Unit
State B 10 us
Rise time (10 % to 90 %) State C 7 us
State D? 9 us
Fall time (90 % to 10 %) States B, C, D? 13 us

NOTE Signals are evaluated for the values of the nominal resistance in the control pilot test circuit in Table
A.9.

2 In case ventilation is supported by the EV supply equipment.

A.4.7 Sequences test
A.4.71 General

This test checks the AC supply and the timing in order to test the operation at the maximum
and minimum allowed voltage levels.

These tests verify the operation of the pilot control over a complete cycle using the resistance
values defined in Table A.12.

In case the EV supply equipment cannot change the PWM duty cycle, there is no need to
meet sequence 6.

For the EV supply all sequences need to be checked with the timing according to Table A.6. A
minimum delay of 20 s shall separate the sequences unless a shorter delay is required by
Table A.6.

The EV simulator shall wait for at least 20 s in case of a “no max” requirement for the EV
before proceeding with the next step.

Unlatching / unlocking of the coupler in the EV supply equipment, if any, needs to take place
according to Table A.5.

Four complete standard charging cycles shall be performed using the resistor values indicated
in Table A.12. The EV supply equipment shall be deemed to have failed the test if the cycle is
not completed.
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Table A.12 — Parameters for sequence tests
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R3 st @ R2 . Q R2 . Q HF voltage
State Cx State Dx
Test 1 4610 1723 448 Not present
Test 2 4610 1723 448 Present
Test 3 1870 909 140 Not present
Test 4 1870 909 140 Present

Resistances tolerance is better than or equal to + 0,2 %.

HF voltage test is only required for EV supply equipment designed for digital communication. Lower voltages
may apply for EV supply equipment not designed for digital communication systems.

NOTE HF voltage test is under consideration in ISO 15118-3.

A.4.7.2 Sequence test using the typical control pilot circuit

Figure A.5 shows a charging sequence using the typical control pilot circuit.

Test the EV supply equipment by simulating an EV using the typical control pilot circuit
11-> 31->4->7->81->4->6-> 7 -->81->21.-->93 as shown in
Figure A.5.

12V~

3\34 —\THHHHHHHHHHHHHHHHHHHW
DML

Figure A.5 — Test sequence using a typical control pilot circuit

=12V =

IEC

A.4.7.3 Sequence test using the simplified control pilot circuit

Test the EV supply equipment by simulating an EV using the simplified control pilot circuit
using sequences 1.2 --> 3.2 --> 5 --> 6 --> 2.2 as shown in Figure A.6.

Eg_ Lﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂf
A

Figure A.6 — Test sequence using the simplified control pilot circuit

-12V —

IEC

A.4.7.4 Optional testing the EV supply equipment that support grid

Optional testing the EV supply equipment that support grid management by simulating an EV
using the typical control pilot circuit is shown in Figure A.7.

This test is done using the nominal values of R2 (state Cx), R2 (state Dx) and R3 given in
Table A.12 using the sequences:
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1.1-->31-->4-->91-->101-->82-->31->4-->7-->8.1-->21->93

12V

9V —
6V —
oV —

-12V —
IEC

Figure A.7 — Optional test sequence with interruption by EV supply equipment
During sequence 4, go to state E and disconnect the power from the EV supply equipment.

A.4.8 Test of interruption of the protective conductor

The EV supply equipment shall cut off the power in max. 100 ms after the protective
conductor is interrupted (test is also a part of Table A.13).

Test shall be initiated in state C or D that has been attained for at least 5 s. A supplementary
switching device disconnects the protective conductor between the EV supply equipment and
the EV or EV simulator.

A.4.9 Test of short-circuit values of the voltage

This test verifies compliance with the timing requirement of Table A.6 sequence 12.

The test shall be initiated with R2 .; and R3 (¢, at the nominal value. When state C or D has
been attained for at least 5 s, a supplementary resistance of 120 Q is switched to connect
between the control pilot conductor and the protective conductor.

A.4.10 Example of a test simulator of the vehicle (informative)

Figure A.8 gives an example of a possible test circuit that allows the simulation of the electric
vehicle during charge. The switching of the resistor values (refer to Table A.12) allows the
extreme voltage values to be tested according to Table A.9. The signal generator simulates
the presence of an imposed high frequency data carrier.
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