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Figure 1 - SAE J2954 WPT flow diagram (harmonized with IS0 19363)

1 WPT System

11 GA Coil 21 Wi Coil

12 G Electronics 22 A Electronics

13 Base Communication Controller 23 Wehicle Communication Controller
15 G - Ground Side Subsystem 25 A& - Vehicle Side Subsystem

100 Power from Grid 200 Power to Battery

a Wireless Power Flow b Communication
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2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J1211

Handbook for Robustness Validation of Automotive Electrical/Electronic Modules
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Figure 1 - SAE J2954 WPT flow diagram (harmonized with IS0 19363)

* GA:Gound Assambly

* VA:Vehide Assambly
1 WPT System
11 GA Coil 21 VA Cail
12 GA Electronics 22 Vi Electronics
13 Base Communication Controller 23 Vehicle Communication Controller

15 G - Ground Side Subsystem 25 Wi - Vehicle Side Subsystem
100 Power from Grid 200 Power to Battery
a Wireless Power Flow b Communication
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GA VA
Wireless
Comm. Link
Coupled
] Circuit
.__ AC-DC _DC-AC Filter GA VA ] IMN/- o -Impedance_
Grid |- prc) Lnverte imn|_] coil coil |_|Fiited/ReCU N | converterf | Bater]
ol - fiar= EBl RIEZ [=) =K
PFCE &3l DCHY EF / InverterE &K 85kHzE A9 ¥ RectifierS Soll 7= Betdl HiE2| S
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o WPT M3 A|AEIS 4CHH| S2|A 2 TA(WPT4= SAE J295404| A CH&

H= - SAE J2954

«  WPT1(3.7kW), WPT2(7.7kW), WPT3(11.1kW), WPT4(22kW)

- AM2AHEHZE

. A|AEIS

= ™

> HI7|1XSx FHS

Ha GA] A ALERIL] =28 nEfsl HE

KE-TI

Ol-o
Loﬂ

XSh 22F MEH 01 M

o o

|
A BYUo| WBE Zoo pres| YUEIR| YL B2 P

center position0flA{5LE{ xt y

WPT Class At Centered In Alighment
of Test VA Position Tolerance Area
WPT1 80% 75%
WPT2 82% 77%
WPT3 85% 80%
< PMHHTS AL HH U B 2R

< VA-GAO|| HE KH Eek>

3to

2 misalignment Tt

27

Offset Direction Value (mm)
AX +75
AY +100
AZ Znom-Alow -> Znom *+Anigh
<X Y.ZZe| A 2>

Korea Electronics
Technology Institute




m. SMXME™MEHEET - SAE J2954

GA2| B 37HX| EFHO| HIA|

EtQiofl &2t210] HH=oll MR E| VAS| SIFETTHXIS VALt GAZH 72| 2 2|

Above ground mounting Flush ground mounting Buried mounting

V777
4 // 7/ // /%/ ’Z%
.. T

< GA location categories>

%

KETI ooy nstituee

VA Coil ground clearance

g

< GA-VA 2|

HEO| HEEIOFSH= X 72| = WPT A28 Atof| S22t 7= 3712] Z2 A= o

VAE AF2| £0|, Eto]|o] S 712, & fIXIof| wh2t FEtX| 7| w20 ZE 2 200 Zetx|X| b=

VA Coil Ground
Z-Class Clearance Range (mm)
Z1 100 to 150
Z2 140 to 210
Z3 170 to 250

< Z22j A0 HE VA-GAZIS| AHE|>

28
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transfer coil, compensation network, rectifier, optional regulator ¢ 54

Zto| EHloR 7Y

— SAE J2954

Network

Wireless Charger
Utili I
M;ilrt: Power Converter &
| Control
|
|
| Regulation
| Control &
Communication
|
|
|
Smart Grid |
Interoperability 12954 Standard
s | i

Compensation ”

|

Compensation
Network

SAE2931/1
SAE J2836/6
IEEE802.11n
Part 1609.2

GA
-

<WCS 1>

KETI ooy nstituee

WCS(Wireless Charging System)= utility interface, high frequency power inverter, filter, compensation network, power

SMA| AR 9} power inverterOf] HZAE G EIZ|E|

HMI/GUI System

—>— | HvBatery  vehicte C—
Rectifier / Power | DC-DC
Conversion + Energy l Converter
= Management Strategy
+ CAN Messaging | T R
CAN Interface to |
IEEE802.11n | Battery
: Management
Regulation |
Control & System (BMS)
Communication l

Status Alignment

|
J2954 Standard
- l

Vehicle Power and
communication / interface
—_—



M. SMXMBEAXMLEHEE — SAE J2954 KETI e e

- EMFEXI}ZE)2EE QPHSIY| 218 37HX| E2|H S 2] 5 EMFZL CH27| I 20f < TH| 2 LE+0f H|of
*  Region 12 X2k ofzfjof| off 2ot LT E0| 0| R0{X|= £&2

- Region 2= X1 9|, Region 32 X}k Qtof| si'g

(2) beside vehicle

= '“‘\: e T
e j \ A_'_/_:_‘_.Z/’/:‘/A‘i/_;_’,_ '
f \ |
@ under vehicle

@ inside vehicle

@ above vehicle .'}

/,. ——— ’__;\‘A-/' h

—_—T

\

Region 1 width
(same as lower body width)

@ beside vehicle

30
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a4
IV. Protocol Flow Stages and Associated Msg Kg-TI Tethnoiogy Inctitute

SECC(Supply Equipment Communication Controller) :

H7I0E S HEEHZ 71X 79 ST SUE 95T

>

)

EVCC(Electric Vehicle Communication Controller) :

S8 701718 S HESHE WYX 7 ST 4T d(HI[Xh

32



IV. Protocol Flow Stages and Associated Msg IKIE=T N Tochaciogy insticute

+ EVRIEVSES HZ0H L ER3 HE0| 273

« OS22 V26 S M2 X£7|21S Aol EVSEOIM HISSh= 2E AMH|AS &
EMA7t ELHH HE0| THE

+  flowS Hofo}t= O AFBEl= HIAMX| =A7t EXHoHH of2let 25

F H{E(E| S MHEH 5 =

rlo

—_

Initialization of V2G Communication Session;: T2 EZ 22t =9l
— supportedAppProtocolRequest/Response
— Session Setup Request/Response

<

2G EXM MM HH, client/server ID 1%t

Service Discovery: EVSEO|A] X|SSt= AH|A(HTA)
— Service Discovery Request/Response

— Service and Payment Selection Request/Response
— Contract Authentication Request/Response

Hardware Compatibility Check: 3t=910{ 7|5, TR 7|5 &2 met o
o . ‘ ChargeParameterDiscoveryResType
Charge Parameter Discovery Request/Response |
— 1 _________ ‘
[ ChargeparameterDiscoveryRealye s |

SAScheduleList

,v2g|:i_t:EVSEChargePararneter I

EE\.’Req uestedEnergyTransferType |

av29|:i_t:EVChargeParameler I

AC_EVChargeParameter AC_EVSEChargeParameter

DC_EVCh. P; 1 +
| argerarameter DC_EVSEChargeParameter

WP_EVChargeParameter

33

WP_EVSEChargeParameter

e



IV. General Wireless Charging System interfadIE=TH fotrnoioey natiute

mjn

2738 2 4o

Alignment and Pairing: H|2& A[%{5t1 7| & ZX| ID
— StartAlignment Request/Response

— EndAlignment Request/Response

— Pairing Request/Response

— Start Alignment Check Request/Response

— End Alignment Check Request/Response
Charge vehicle: EVE T2 EVSEO| A M|ESt= MH|A T StLEZ 3EAQl 5T Z2MAE 7HE
Set up charging process: 57 O 7l =0 C{St agreement, 5 ZZ A A%}

— WP Pre-Charge Request/Response
— Power Delivery Request/Response

Charging process: 0| 4 X| transfer
— Power Demand Request/Response

Finalize charging process: T2 M & X, 3T ZEMA SX|
— Power Delivery Request/Response
— Stop Session Request/Response

SN Z2MATL 2A5E|H Ve S8 IHENH M XHFEA Ol

34



IV. Overall High Level Message Flows KETN <haciooy netituee

Low Layer Protocol Setup with SECC  ——

Application Layer Azsociation |‘:3‘

JHHL@
U

High level Service Discovery/Compatibility ———

1
I

I

I

I

I

I

I

I

I

I

I

I
PTC PTC :
I

I

I

I

I

I

I
-l

: Off-board : On-board
fr===, Optional PT Suspension and Resumption ;:::.:4' :
i I
L I e e e S e e e e | I
Ir:'.::: Heartbeat Meszage (If required) _:: =3 I
(- - 7 : I . . .
; ; 1 The PTC consists of all elements of the system involved in the actual
F:: Power Transfer termination |':'~" :power transfer (such as power electronics, rectifiers, coils, etc.)
| i B o o o e e e e e
:VC:: Billing and Metering Information l'::x'
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IV. SAE J2954 A|AEl QoF KET CGaoeay notte

NECTES RS

79 - 90 kHz (88 85 kHZ T ) Fitr7t S8Xt A FXIS #lsl &2E (TU, =5 T7| S A

2 4 6 8 10 12 14 16 18 20 22 24
7.7
11
22
AMLrH S
N Secondary device I'I'I'l
WPT 1/2/30] 22, 80% Ol4te] ST Z2Y joll2t RMSTO| 7Hs3 ¢rAm, ' S 1) T
econdary aevice ground clearance
crouna L T W
2K} 5 (Ground dearance, $4-A1EH Afo] 742) . sisce DD, "= 1100007
BX) Z3 SAIEH: 10 ~ 25 am@| $:AITHSH0| BYE[Ojop B SE
[ - < g 150 zZ2 150 170
EX) Z3 =AITH: 17 ~ 25 anOf|M BEEA| 5H0| 7ksslof gt 5 = [z1] ] T
2 100—-._. 100 100 100 100
Z classes of the primary device Z classes of the secondary device
?_l.E'"L -‘-§._ c-; /NIF-WPTcoiI \ .
SAIEHS MEEA| 918 I (Graulan)0|O10F B £
........... : \\

Magnetic flux
Magnetic flux by circular coils Magnetic flux by DD coils



IV. SAE J2954 A|AEl QoF KET CGaoeay notte

7| o /MR
BMHETS A|AH N
o ESHMOEHIEARZEAIS B3 HX}7|at =gk Vo
. S2TES TS /HE ST AIZL « CE o} Ex|ojlef 7Hd

b

Mo
:|>(-I)
o

r

. E7|E 70A @ WY / KIS0 )
. el 71

AAEECIR}Q!

3719} 2A 24
X|5F K|20| ATM (=, £ @3 5) /;,!

=5 AN S 2=}

Secondary coil
(EV side)
Grid 8 Power
Power electronics Battery
electronics
Primary coil /
(Ground side)
A = A = . . .
ST 3% /T3 2= Cix|el == =2 =52 (FOD Foreign Object Detection):
o . 7"*7|* m_—
. LA o= 7= ;
=2 HI'e . H= 7'|E| &
. T 7l HE s
7 - dEEs
K 2 - dERU2 -

\ Primary coil /
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V. 79 - 2|2 BEF B A= o] KETH ooy nsticuee

[] PSIM3|2E D2 . CRWPT 724 A& 0|M 3|2
74 mi2fo|g: L, L, L1,

File @
Idc b

o%ﬁ% wﬁinmga BZAMAE A
e e ey

. . —{ 438n W/kWh E tm
Vin = 380~500V P P% ]
a 3 i
1 “% F T a

3
E

E
B

me

GAZ 32K
Chums 2315 BUCK ZIH{E
Ak kK
VAR Y (?r KT A E ?} L - it L% :
0z 0.015 fown [ 75n a7u frwn 14-5
AR B . . T _w fiwh (SN T i —L
W/kWh _— i m VL._Ref ZE_ -
| e +

VAZ 3|2k
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V. ?.'cﬂ . §_IE Elﬁal% U*l AIEE-"OI& KE TI Korea Electronics

Technology Institute

PSIM - EE 79 9 = A CR PSIM A = 74 9 35 H 1 Maximum PFC Output Current 29 ADC
g_l J_I- - - V\’P I I J_I- I'GA = CV = ‘ “ “ . Maximum GA Inverter Output Current 40 A rms
|:| = = E = ( u r A nF) Maximum GA Coil Current 75 Arms
Table 8 - Class | systeimn Y req
WPT Class At Centered In Alignment
of Test VA Position Tolerance Area
WPT1 80% 75%
150 WPT2 82% 77%
100 WPT3 85% 80%

7h# mtatolE| 3™ v, = 500V, V, = 300V
VAZ 150nF ALA| M3 Sl §80| F435| ZoIHE (7)o = A otgh

14.6K
14.4K
200
142K Time  From 1.29900108-001 100
14K 1.3000000e-001 0
7.6036940e+001
138K 2‘535;92 +001 100
- i -200
3.2759922e+001
100 1.4410807e+004
:: 1.4038588e+004 108K
:: 1.3801926e+004 10.4K Time From 1.2990010e-001
% 9.8314205¢+001 1.3000000e-001
iz 8.6612316e+001 10K 1.0872347e+002
9.6K 2.2034899%+001
0.1299 0.12992 0.12994 0.12996 0.12998 0.13
Time (s) 3.2138472e+001
dz = 100mm (k=0.335) case suzs 107553438001
1.0220168e+004
92
GAEE VAEE EEEE-ELE - 8 AC 92% DC 81 2.43748762+003
) - 9.2341204e+001
200 OIHHELI A=-20A CAM=- 11EA2 [ AIEQF = KO T 84 L
00 = I;ﬂT- 30A,/§A E'IT/{A‘ SAE/L“Q*E'IA Qi' = ol ) o - 812431822001
I
0 0.1299 0.12992 0.12994 o S e
-100 /\JT— : Time (s)
200 ; = =
i dz = 1770mm (k=0.188) case
e GAZ=  VAmZ
2500 I T
2000 e ! i
1 500 — Time From 1.2990010e-001
1000 PL = Time To 1.2000000¢-001 —
500 1.0kW e L
- . < o577a850-001
ACRE DCR = 2.3085927e+003
e
52 577549170002 -
48 AC: 53% DC 41% SuTrazen
44 L DI /0, G a1/0 41 001
40 |
0.1299 0.12992 0.12994 0.12996 0.12998 0.13
Time (s)

dz = 240mm (k=0.108) case
40



V. 78 -

O AMaEdo]d =ad 3

400

-400

11K
10K
9K

96
92
88

— =
2|2 HET 3 Al=r 0]
15 1AL - TF, SIAKL, 24, 58 SHol

KE-TI

Korea Electronics
Technology Institute

Py

Py

<. ,

N o N

V1

P1 P2

Ps PL

PL/Ps*100

P2/P1*100

0.1299

0.12992 0.12994 0.12996

Time (s)

41

0.12998



V.79 -

h

0 A4 a

3L AMEZ0]E (EE 6=

U M - WPT3 Class 2L (Circular type Universal GA)

(Ansys Maxwell)

AN X= AY X B

i’ FEM 22 0| A Magnetic loss tangent

FEM2E2RE L R k &t F

P FEMOIM FE

where A, and I, are effective magnetic area and effective magnetic path length, respectively.
From (1) and (2), the real and imaginary permeability can be found as follows:

Hr = Nngn,uo e NgAe,uo

PERMEABILITY( ) vs. FREQUENCY

KE-TI

Korea Electronics
Technology Institute

To calculate the inductance in terms of the physical dimensions of the inductor model

in Figure 1a, the complex inductance L, can be expressed by the complex permeability

2
Lo = Negpy — L= Ne Al"f"“"‘f
e
Vgpe = B.A,,

(2a)

(2b)
Le

le

7, . "

(Le *}j‘;) =My — (3a)
r_ e v I
Hr= NgAfﬂoLe = NyzAs’#Dws Teo

(3b)

oF &t &Y (Stranded vs Solid)
PSIM 2|2 R EZ
i xL-I'I?I', §-'§', = S22 rms &
A
PSIMS 2 RE| 505 HE
o A =0 = &
L% &4, 28 5 =2
i Power Loss model2| cm, a, b
PSIM2E =&

“ lJll

E MR 2| A}
FEMO]| XH4Hed

100

Frequency(kHz)

1000 10000



V. 7¢ - 38 AEgold (BE W5 KETH choicay nstitue

O 74 3Y M - WPT3 Class 3= (Circular type Universal GA) POWER LOSSES(P,) vs.
TEMPERATURE at 100mT
Power Loss model2| cm, a, b ) -
n -
OEET:
' S w | 100kHz
2 = o = q;; a0 .\\"‘--. —
PSIM2 2 EEE MRl RITAE R
25kHz | T
FEMOIl XH &7 & L =
i Temperature(°C)
I 2 E HE CALCULATION of core losses in_inductive compo-
PSI M J—I- F E M 0.“ A-I E E I_I T nents is difficult and has null\cl hccnlgl*]n:::‘clll\ l:«\»l\cdf]g;uu
AL icularly. the influence of a dc bias on the losses is not entirel
_II—- *EI Zk H I J_'II— i‘llulll'illllc«'\l. !l'lllcux:n:ill:l\cd Im|1|;|lin:1lllmll]ul'lluu';wlcrillcs”ullrcl:::.\\c.\\
is the power equation [1]'
# No P, =kf* B’ (1)
Scl: 0.0568136242323208

Error < const.

Scl: IntegratelyolumelT2_Cail], Ohmic-Logs]
Sel: 0.0718635815928213

Scl: Integratelyolume(R=_cail], Dhmic-Logs]
Scl: 0.00876424381005233

Scl: Integratelolume(T «_Core]. Corelosz)

AL = Scl: 1.73863677810944
i OEI -II__*EI -l'_-L—-Il %I-E ISEI: Integratevolume(Rx_core), Corelossz)
AL AL
(AMEH, 30EH 47 FEM A|S20| M Za}
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0l =)

HI
=

UL (Circular type Universal GA)

ss

| M™ - WPT3 Cla

SW/LH0ILE, 0I1E &3 ZF 60 0I0I2 E3t

5l
Joir
I | =g
oy _|= (9
w o ol & | T
ey N *_oh_. I =
< NS | X
Tl | S|™|
IS H__ I ‘ m.lw
<n ™ <4 x =
M* PR I - ol
So k4o n,w )
M = S
| Q 4

QI5E 2IZ2< 60T 0I0IE =2t

e

ojd
<l
)

<l

Kl
E]
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V. ?.'cﬂ . ioal AIEE-"OI& (HEI-OE:I 01'%) KE TI Korea Electronics

Technology Institute

O 74 3Y 24 - WPT3 Class Z Y7 X (Circular type Universal GA) Cta. C1o ¥l 20
C2 [nF] 270
jXaa/2 [ohms] 4t0 16
:50 380-500 V

= — EJ JXgal2 cla
i =
|

60 Hz

240V = | = C2 Lea

£ A

PFC ‘||: 1

=

JXgal2

! i
\ ,

NS

Cib

ALUMINUM PLATE

Table B3 - Primary coil inductance Lsa depending on the Z-class

: ¢ . ) Z-Class VA Lea_Min [uH] Lea_Max [pH]
i Figure B3 - Exploded view of the Test Station Universal GA WPT2/21 Appendix A4 296 258
WPT2/Z2 Appendix A.5 35.1 38.1
WPT2/Z3 Appendix A.6 374 38.7
Figure B1 - Mechanical dimensions of the Test Station Universal GA WPT3/Z1 Appendix A.7 30.0 36.2
WPT3/Z2 Appendix A.8 351 38.1
WPT3/Z3 Appendix A.9 374 38.7
Maximum PFC Output Current 29 ADC
Max!mum GA Inv_erter Qutput Current 40 Arms Z-Class VA k Min k Max
Maximum GA Coil Current 75 Arms r @5 WPT2/Z1 Append@x A4 0.109 0.238
s . 2 r WPT2/Z22 Appendix A.5 0.090 0.221
13 e e WPT2/Z3 Appendix A 6 0.087 0.229
30 L — T WPT3/Z1 Appendix A.7 0.119 0.246
:'J: we WPT3/72 Appendix A 8 0090 0221
: WPT3/Z3 Appendix A.9 0.087 0.229
DETAL B

Figures B1 and B2 show the mechanical dimensions of the Test Station Universal GA. Figure B3 shows an exploded view
of the mechanical construction of the GA with the aluminum plate towards the ground. The ferrite layers in the GA are

GA§ OEI-_?_DIE %EiIOIE: 600mm X 750mm X 3mm ﬁ:23‘7:ﬁ:‘e:g,fgf::enzglcl,\en,sno.;ﬁl-gﬁgs;ns 100 x 150 x 5 mm and 100 x 100 x 5 mm. Typical properties of the ferrite material
GAZ Litz Tray: 2|Z2}0|0| 1 E X|1

GAZ H|2I0|E A X: 100mm x 100mm x 5mm 24EA, 150mm x 100mm x 5mm 8EA

GAZ 2| %210 0f: 5I}0| 8E (2 H)

45
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Technology Institute

|:| -H'Zl:l iOEI E_&! _ WPT3 Class iOEI ?_}_ (Circular type VA) Table A17 - Mechanical dimensions of the Test Station VA WPT3/Z3
[ | Coil + Ferrite Only | Housing [ Vehicle Shield Size |
[ LxWxH[mm] | 401.5x401.5x12.6 |  420x420x20 | 800 x 800 x 1
ALUMINUN SHIELD
" |
- |
C1a, C1b [nF] 325 —2x 100 —
C2 [nF] 150 - : : 5 N 5 . -
iXval2 [ohms] -15t0 0 ] =Ea == | -
L1a, L1b [uH] 54 2% 100 %# f\\ ALUMINUM PLATE————_
L2a, L2b [uH] 54 SRR R FERRITE TILES g2
, | BSUTTWIRE—
- 420 30 .
L_Min [pH] 39.3 r , —* Ay
A A
L_Max [uH] 400 I & =L Wi L
NE= '+ e
= 1 7w 277,239,277 IR

5
5
L—“mﬂ—l =8 TURNS

.
NI

DETAILB
SCALE1:1

Figure A32 - Exploded view of the Test Station VA WPT3/Z23

i
]

= 2
Lm e e ]

SECTION A-A
) o ) S Xynl2 ua work A A A
Figure A31 - Mechanical dimensions of the Test Station VA WPT3/Z3 } m\_{ 4 ]‘ A4 ]\
VAZ €205 EE: 800mm x 800 mm x 0.7mm L"J"_“ wl v
VAZ 220|&5 ZY0|E: 420mm x 420 mm x 2mm o T w T 7=
VAZ H|2{0| E 30{: 133.5mm x 100mm x 5mm (3% 4% = 127H) P el

VAZ 2| Z2}0]|0f: 5m}o| g&
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O AMEdo]ld 283 31X SN - CRWPT Al28[0]d 2T 3 Za}

£ CR Tk, 44 CRRx
dy (mm) | dz (mm) 11 (ud) | 12 wH) [R1 (mohm)| B2 (mohm) k M (uH) Lm (uH) LI (uH) LI2 (uH) C1(nF) | C2 (nF)
0 100] 38.6 41 14 16 0.335]| 13.326938| 1047116582| 28.128834| 24.03844214| 65.62253| 61.78121
0| 170 38.5 40.3 11.8 15 0.188|| 7.4052673| 5.818424276| 32.681576 30.8751144| 65.79298| 62.85433
0 240 385 40 11.2 14.6 0.108]| 4.238226| 3.330034749| 35.169965| 34.60589413| 65.79298| 63.32574|

FEM A|=g|0| Zu}
GAZ

Table B3 - Primary coil inductance Lca depending on the Z-class

-3 Z-Class VA Loa Min [UH] | Loa Max [uH]
VA =1 WPT2/Z1 Appendix A.4 29.6 35.8
WPT2/Z2 Appendix A5 35.1 38.1
- MDPT2/73 Arl‘ di I\_R '27_/1 38_7
I—_M in [U H ] 39.3 WPT3/Z1 Appendix A.7 30.0 362
WPT3/Z2 Appendix A.8 351 381
L_Max [uH] 40.0 WPT3/Z3 Appendix A.9 374 38.7
Z-Class VA k_Min k_Max
WPT2/Z1 Appendix A.4 0.109 0.238
WPT2/22 Appendix A 5 0.090 0.221
\WPT2/73 Appendix A 6 0087 0229
WPT3/Z1 Appendix A 7 0.119 0.246
0 250 500 (mm) WPT3/Z2 Appendix A.8 0.090 0.221
WPT3/Z3 Appendix A.9 0.087 0.229

J2954 H|O|E{A|E HH

« QIE{EHAL AS04T} 1D QA
+ GIO|E{AIEY LS XS HEs ol

= K| F& HeLHo AlEefo]dz ExH
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C:sw
)M
l @ : Language
PC2
(EV, client)

0
Jiate- ::'—’
(R !
SBC J.
i;x; i ~~~N~~
5t - ' J g
;; ,, 1! |
TR 1
B E
. Com s e e e EV: DSP EE
. AT © Ol =
EVSEZS DSP HE DSP= X07|9] ¥& =2, SECC X EVCCRt S415}0] (::ﬂ 'n':El -
(Jélx'" -CT',—E'C')'l-E T HE Sl sBeo| Y Het HE S MY HT" °': OHEEiIOI EI)

R, i=d
off &2{| 0| &) N



KETI ooy nstituee

EVS DSP HE
(&M E=
MFE Ol=20|E)

mb-___vem__

X AT

EVSES DSP 2E
(28 S=5t=

R U=

Of =2f| 0| &)

V. clie

" B SuatTCPEVSE javn
1 package mabnPackste:

% v tmport fova.i0. 10exceptioni

n TPvsE (
2ass St
77 public ©

7 - a0 1
2 finad static int SEVERPOTT -0 omm——L A
Teic et TREROT =55 ors
2 final stabhe (T ice threodent
5 Seatic e
2% o
7

te stotic INKONEER
privese aric ko
) ors

49

s 1 VB R A 15

Hon tam "
"
P Jo0 Ut | Goun G doance i 13 ey .
fan 199] 6/ Cm 708 3 4y Ry T
carm TE P (RS BN SRAN BN REN IR M maim o e
ELTTTEPENS
nELn (RS9 51103 ) 20N MU RS VAV o e
NELHUEUALI) W
! R AT )R HDRBUNE NN mesies s
HE 1N W (e R MY A 5
bwms one UMUE ASHA NN IR SR RN R et Ben e
' ian
nann BHAD WM B RN SN BUNE AR Bam e
M A8 AU AT W O
[ (AL UG WG AR AN NTA NV e
PR s
e P AUTC |30 | AEEN NN AT s -
nan
awEnany AME/IN € UN M3 A BN AT

uc/mainPackage/StarTCPEVSEjav - Ecigse I0F
dgie Seach Project Run Window Help
AR T RRUERASE ) - B R e

) L] I SITCPEVSE java 2
=
walrdackage;
= tapart java. fo. 106xception;
22 public class SKARHICPIVSE (
2
24 private final static dnt SERVER_PORT - 4500;
2 final static int TRERD.ONT - 5;
% private static Executorservice threadfool « Executors. nest ixedThreadsool (THREAD_CNT);
27
%
3/ private static IABContext foxbContexthprProtocol;
| W77 peivate static INDContext jaxbContentiody;
[ 31
EE———— — b=
(& Problems. = Jivadoc 8 Decturation O Conole = LRI -

4599 3120
harpeforameterDiscoveryies

s

042108 BiHOIAIALS.




V
[ ]
[}
ol T
- S
A
E
J
2
9
5
4,!2
<:>‘Jk'
M
K
=
1
fe
chn
r1cF
I::z;;fr
It

Iéo-
I[(37
03’:‘0_
I[0 .do
[ 7.Od.
:?03;
[07186:4:]
I 07: 0
[ 2 06. - -
|[87=06:1 ]8§
ﬁgzﬁsjc
Iovoelg] | reo
Igzégi; ‘S;ve?ge'
|g;oél3] Zzgznr —C -
|070013 Rvsdir OFt
[07:06:13] secsiv pCi
I070613] R.cclnlegg-_
[07.0c;13] ” eIogn n
I[ 7'06'13] Send-Dn gR !F
I070613] Rec iv i e !-%p
[87:06:13] SonzinllD :ad 4_
I070613 Reielvgnu : S =
[07:06:13] Se dini g i y —
I[ 7.06'13] RQC -vgn 435e t 1
Ig70613 Sengini g b ;350 6
Iggggig] Eggzi:?ng z %iz;iur 9:;
Ig;giigl §°231§f“g . g'iigiﬂgc T
I[O70613 sznplvgn ; c:rvl33se°
07:06:13] R Cdini g : prv1053€tl % |
I070t13] S:nelvgn ) é?nvlcnd tUV 7._
[07:06:13] Recdlnl g . anth‘Ds “p; 5
07:06:13] Senolvg“ : ShacrceD1f4pRed .
7:06:13] ROCdlnl g e r'an_-ael"le’ p‘a 5'.
.06.13] Senelvgn ; :targaCPascaeg t )
:?6;13] ReCdml g - H.argoct‘y;2v1 _ —
6:13] sanelvqn 7 AearceP‘AYm ve7
:_13] ReCdlnl g » AlartAPiAut:n-rz
13] Sennlvgn . SllrcAlar‘chncry q
3] Rocdlnl g : SCIgcbllr‘mh.tSYR
]_ 'nEivgn : Etagnﬁalga ’nseRe I
Se d.ni g : n eagnxee pleq
cec - gn : Enaf meatnm’tntles
u_gzgl g ! 3;3‘§m;;,:;:;;ect |
rivgng , PP_ lAi:tceqﬂ“Dca:tl
enl ' PoPll 'gCOs tp\Dla .»O [
_:gn : PowPrlgl n;m Relstllon
c g S Puwer:gﬁinmmp ezsz;?nnR |
-i ; PO:ziDch e epie anRRe I
e: Po H Dehaenen VeReeq
3 Sower ntncet oreqs I
3SewerD'lirgtCtCt' ‘rys
1;22§;:i1532;222::' | :
n:lD:T::.r“ec'c:Z eq
Ilo‘ pqckc- SI
DonllndryRs kRkR
ngﬁﬁfe
3Stve éqeq eqeq
1§2§§y3 s 3 S I
:s‘égiﬁ I
3eqeg /l‘”:.
-f? : ii:'
ﬁ"“‘:‘:;.:w;.
ot :
p - | =
-i I .35:
C she : | P
1 (-d.! m CZ
EV | (E
' ;;;, e (:
S A ? L. II
er 750 | e
v ' ' nt
er) r ) :[
5 {37
| 07 |
[07 l
5| |[07:ll
‘ [07:1le1
8;311;421
IO7;11:24]
[075 ;5“5 se
. 07;11124] Send
: 1 7'11144] Rec
-r I[O :11:44] senZin
; 07:11:44] Epceivg
2 |[07-ll:44] SVS ‘ni
|g7'11’44] Res;ivgn
5 07:11:44] Sﬂndloi g .
O I[07‘11' 4] Rec Dnn :
7 I07;11‘14] SEn:in Sg ; s
07:11344] R°Celvgla f su
I[ 7.ll~ sen . 3t' SuP
Ig71i::] §°§§i3;n :psePPO
[07:11244] :cdini g :eTespor
I 07:1 44] R ivgn eiS3 t
[07:11: 4] Sene~ni g ; Semzir
|[ 7-1l=4 ] Rocdl gn : eeiOtedA
I[g7ll:!:] senzi:i g : 2:[e Onzdh
07;11:44] REC %vgn : Servelnse p
I07.ll‘:4] Spnzini g ; Cervlez etPP
I 07;11‘44] Recplvgn : corvlceeltuPP
[07.11: 4] Sené ni g : Convic DeeupPr
Iov;ll':‘] ReC ivgn : Chntlc:Dle4Perc
07.11: 4] Oene ni g : Shatrc L3 éRe t:O
I[ :11:4 chdl n : rraePl . 3eq o
[07‘ ‘44] eivg . sca acpa5 35 o
I 07:11‘44] Re ini g : HtirgectaYQov 8 Col
I 07:11144] Send Vgn ; Hoarg PtAymOve 7 °© R
07:11:44] ReCEi i g ; Aeart:paﬂu © or 0 1Re
I{07:11'!4] Sondi“ n : Alir:Alar‘tgﬁtry 4 nq
I07:11'44] Recoivg g f sllr bllra;h,tSYR 09 =9
07:11: 4] Send‘ni ' scigt iga - SeRE
[ ‘11:4 REC 1 n : gn;e mee“ gq 7
I[07' 44] neivg Eta eagnm tntel
|o711144] se dini 9 . Enar“m°atnm.tetlles
07:11:44] Recelvqn : nd;chpnCR e ericec I
I 7:11:44] Rnndlni g : W dAtAlntR‘entrDCact
|[o7'ii4j} iiialzfng i ﬁi illlggzgnt;EiZE:ion :
wm 3553
7 l :44] Recﬂlvi g : pP_Pr nﬁnmmpl s COVnRRe |
: 1 4] Sennln : PoPreC : ep | O Reeq I
1 : ] Recdl gng ; Powprech enenl t vereqs
1 44 Senei;- g ; Powerecha ntntgte eryS |
: ] Recdl ;n : Owere har tct hnR yR
4 enelv g : 3 HQIDC Ig ChcheRe Re I
4 C Cdin;n : pzwerDeharg. he eceq °q|
] o eiv- g : P werD'largeR GCACKS bs
C mminl : PO Qerll geRe C'RRR I
vgn Pow‘ Demlv Req k 'p\e
Ol " i g : powerDemavepRes Re | I
| n : wer aner eqe
ni (s : izW-ID.iandry;z | S I
un | : Powexnfm.ndRYRe |
i a : SowerDemandRA eq
c t sew’ID'mandRe3 | I
d | eaetgemandeq |
ti n SSrD:mandRs I
lo Si elandRe
n | lznllngﬁzé |
Serotngi:‘R:; I
| O tz:;ys |
i co FRYR I
| llRpRe |
| eqei
lsHOs I
rk I
t | I
e -}
r |
) p
inro :
acpe I
edrl I
y |
|
|
|



T - SAE J2954 S

I[07 :00:40] R: Connecting ip = 169.254.175.57 I
JmacAddr : 88-36-6C-FC-DF-74 |
[07 00:40] Server Open!! a
[07:06:13] Server : Ready to receive data
[07:06:13] Receiving : SessionSetupReq
[07:06:13] Sending : SessionSetupRes
[07:06:13] SessionID is 317673a
[07:06:13] EVCCID is 4b414953545£436172
[07:06:13] Receiving : ServiceDiscoveryReq
[07:06:13] Sending : ServiceDiscoveryRes
[07:06:13] Receiving : ServicePaymentSelectionReq
[07:06:13] Sending : ServicePaymentSelectionRes
[07:06:13] Receiving : ContractAuthenticationReq
[07:06:13] Sending : ContractAuthenticationRes
[07:06:13] Receiving : ChargeParameterDiscoveryReq
[07:06:13] Sending : ChargeParameterDiscoveryRes
[07:06:13] Receiving : StartAlignmentReq
[07:06:13] Sending : StartAlignmentRes
[07:06:13) Receiving : HeartbeatReq
[07:06:13] Sending : HeartbeatRes
[07:06:13] Receiving : AlignmentCompleteReq
[07:06:13] Sending : AlignmentCompleteRes
[07:06:13] Receiving : StartAlignmentCheckReq
[07:06:13] Sending : StartAlignmentCheckRes
[07:06:13] Receiving : EndAlignmentCheckReq
[07:06:13] Sending : EndAlignmentCheckRes
[07:06:13] Receiving : WP_PreChargeReq
[07:06:13] Sending : WP_PreChargeRes
[07:06:13] Receiving : PowerDeliveryReq
[07:06:13] Sending : PowerDeliveryRes
[07:06:13) Receiving : PowerDemandReq
[07:06:13] Sending : PowerDemandRes
[07:06:13] Receiving : PowerDeliveryReq
[07:06:13]) Sending : PowerDeliveryRes
[07:06:13] Receiving : SessionStopReq
[07:06:13] Sending : SessionStopRes
[07:06:13] Current SessionID(317673a) is finished
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|[07 11:44] Sending : SupportedAppProtocolReq
[07:11:44) Receiving : Supportedhpp?rotocolkes
0TT1TT44T sending™ T sessionSetdpReq
[07:11:44] Receiving : SessionSetupRes
[07:11:44) SessionSetupTime is 1646388704097
[07:11:44] EVSEID is eceeceecececee
[07:11:44] Sending ¢ ServiceDiscoveryReq
[07:11:44) Receiving : ServiceDiscoveryRes
[07:11:44] Sending ¢ ServicePaymentSelectionReq
[07:11:44] Receiving : ServicePaymentSelectionRes
[07:11:44) Sending : ContractAuthenticationReq
[07:11:44] Receiving : ContractAuthenticationRes
[07:11:44] Sending : ChargeParameterDiscoveryReq
[07:11:44) Receiving : ChargeParameterDiscoveryRes
[07:11:44] Sending : StartAlignmentReq
[07:11:44] Receiving : StartAlignmentRes
[07:11:44) Sending : HeartbeatReq
[07:11:44] Receiving : HeartbeatRes
[07:11:44] Sending ¢ AlignmentCompleteReq
[07:11:44) Receiving : AlignmentCompleteRes
[07:11:44] Sending : StartAlignmentCheckReq
[07:11:44] Receiving : StartAlignmentCheckRes
[07:11:44) Sending : EndAlignmentCheckReq
[07:11:44] Receiving : EndAlignmentCheckRes
[07:11:44] OK
[07:11:44) Sending
[07:11:44] Receiving
[07:11:44] Sending
(07:11:44) Receiving : WP_PreChargeRes
[07:11:44] Sending PowerDeliveryReq

: WP_PreChargeReq
[07:11:44] Receiving : PowerDeliveryRes

WP_PreChargeRes
WP_PreChargeReq

[07:11:44) Sending PowerDemandReq
[07:11:44] Receiving PowerDemandRes
[07:11:44] Sending PowerDemandReq
[07:11:44] Receiving PowerDemandRes
[07:11:44] Receiving PowerDemandRes
[07:11:44] Sending : PowerDemandReq
[07:11:44] Receiving : PowerDemandRes
[07:11:44] Sending : PowerDemandReq
[07:11:44] Receiving : PowerDemandRes

[07:11:44) Sending : PowerDeliveryReq
[07:11:44] Receiving : PowerDeliveryRes
[07:11:44] Sending : SessionStopReq

[07:11:44) Receiving : SessionStopRes
[07:11:44] Communication protocol works properly

[07:11:44] CommunicationSession is terminated
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1= 5E | RxVin | Tx Vout | Tx lout |Rxlin__
mmammummuummm Value 449V 2841V 626A  3185A

t._ T \_ L, L... :' \__, |__1 L_ L'I L, \Lﬁ \_ IH ‘_1 Mean 68.4V 36.74V 12.86A 4.26A

Min 10V 544mV  4.8A 202mA
Max 451V 284.9V 62.8A 31.96A
num 3.680e+3 3.682e+3 3.674e+3 3.682e+3

C1 Rx Vin I8 T vout J€3 Tx lout/C4 Rx lin
Tk9) of ol A

-LL

M3 —12.025kW

=
M2 11.376kW
| - 22 94.603%

WX N4 oo
I'J AW g
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