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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

G R B BOARAE T8 B AR G870 M 4

FEAFZMAATAT 7R SO T, Beilliat 7 AC I 7E L HT A7 A IEC 61851-1 7R HIMHEL 1, 2 3,
HAL ) 25 1 5 2 7 L SAE J1772 1 GB/T 18487.1-2015 (AC).

7634 PLC JREFESS (4055 SLAC, V2G JHE) , SEmilE AC /
DC HL Al H [

DC BV 7S L M1 454 IEC 61851-1 7 FEEIR 4, DIN 70121, ISO
15118 A1 SAE J1772, [A] it &£ 1EC61851-23 [ CC (R i%k).
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[ B i 44 BT REURIT A FE MR R R = D
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

B6r I 78 FEBHE A FEL ) Jo B

Charging EV ChargingAnalyzer electric vehicle(EV)
Station(EVSE) 5 N
Loadcircuit _I = \e/ /-\
5 — \A/ ~
(16A,32A,63A) | =
c b
|
Generator of Grid Tl\ pr—
control pilot l anlagl?lzis @
RIS
154 ComemsoEv Fesi it Ashpefn  FUH T RAPEIEIA
EAEME 2RI, ERMEN SRATECR. FSC D 8 A T 5 R B $87 h F CHH TE5 F

O BIAIE s BIVEEAE Rl 2 AR 1t ] AR
RLH] CBIInAE-25°C B =D RIS A2
A A E S (i, SEHE, MM, FER
AN IR AN

H +J\ FH X HA Y[L’ D) \><
BEMIE IR TP AL S kHz (W5 8 1)

T T TrueRMS MTETTHEATH TR, 114 L1, [2, 3 WA IR
(W) FlggE (Wh)

R ATIRBEE CP / PLC AR1E, IF 5 7R T I SE PR IR R 2D

T WSS S I SR ALV, AT R TEC FREREEN
61851-1 ARk X FAE 5 2 HT L E it -

A AC / ELifL DC AR 55

5 BV SRR T A ISR A A [, AT B ) R e A
2l B E

A AN LR AT T D

2 PV R FYE AN EL (AC/ DC) W] 5z AR i £E R

kR R 3 sk T E (Flin, Comemso
EV Plug Cycle Emulation fEfi E &)
B VectorCANoe / vTeststudio H shllR R4t
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)
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=, 1 L | | je— pe— | =] | | —
ULL =t 228U 33t it Last Error:
e 60604

I LL rast 81 A [Ty
I PE rms: 8.2 mA

Error Counter: r_ _________
BEE49
InterPretation:
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EV CHARGING ANALYZER / SIMULATOR

(AC/DC-CCS)
BN FIZRAL A5 BT
78 B AT R A AT SR T (Man-in-the-Middle #53%):
Monitoring Gateway for PLC analysis

PEILES 8 1T PSS 9 I

B BV BBV AR EVSE T8 HUAE

EV Test EVSE Test

Electronic
load

VWS 10 1T WS 11 1T

FAN /I B RG] fE
Bl R A S8 = 8
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

TELR/ A S 258 70t

i3 ControlPilot B AF LI M EITA(E 5SS EEAEAT, AL
2R PR A A

Measurement results 5 = Presentation of long-term
lar ] e ————— == Measure -
ofcontrol pilot. F - R measurement results of each
i level pos. imit@ — cycleover time.
| level nag. limit e &
i pos. plat e CPneglv] 122v
i e oo pubselus] 597
: 12VPWM @ @ pause[us] 9409
frequency e
- ,:qmw, .. period [ms] 10006
F| hdtrocie @O ise time fus] 0o
x| noise LR ]
i o fall time fus] 00
\/ W[} | oo o8 swosera o0
2| jevel error @ & max current [A]
U PosPlat [V]:3,0/6,0/9,0 | (CP-Smes | ode: 100 Po U PosPlat [V]:3,0/6,0/ 9,0
Edgemearurement(linecapacity) P c." Interference(peakup)onaposi€veplateau
v v
I?eviaﬁhm
romthe Plateaulevel3V/6V/9V
standard . Levelrangeis+/-1V &
) Deviadon
fromthe
Permissible ...ineach cycle, standard
e S overhour and hours
-11v -11v
-12v
-13v -13v
tl‘( tF tR

Show parameters of CP over time. View Errors / Odds as logic analyzer.

Mains (AC voltage and
currentas TrueRMS)

Grid quality (L1, L2, L3) Presentation of measurement
results over timein Vector

CANalyzer / CANoe.

Grid qualityinformation
of each sine wave.

Get detailed grid measurement, e.g. with
automatic snapshot on grid disturbances.

Time synchronous to communication data.
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

HA PLC MR IhHEN & B PLC #dE
AT A& DIN 70121 /15O 15118 AT T EV A1 EVSE Z [A]FI &, AT
SRR — A B

+DC-
Adapter

Measure Tracing PLC
DC voltage + DC current + CP supported with VECTOR > SCC add-on
I-ii: - Same |
i : | f time base!
E } ' i ' ]
o [ &
L I N

TR DASAT DL N A

s (FhEEERE:  “PLC-Gateway_running”)

> SIS LA LI F R LI B R R SE BRIl A (B e “PLC-Measurement”)
> L5 SRl = (B8 A5 1 s i R L

o e e ar

Isolation check PLC-Gatewayrunning(display) Chargingstart

Current ramping . PLC-measurement - Weldir'lgdletection
Caption:
Dark blue = Current measured by EV Blue-green = really measured Voltage by EV
ChargingAnalyzerDark red = Current measured by EVSE ChargingAnalyzerLight Blue = Voltage measured by EVSE
(from PLCdata)Orange = Current requested by EV (from (from PLCdata)Violet = Battery voltage of EV (from PLCdata)
PLCdata)
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

AC/DC-CCS —EV-Test.
A EV HLBIVR G

BoE 1:EVSE 5 (BRI, FE M ev ilst)

»Real charging station.

»EVCA Source Adapter.

»EVCA power plugs for
different currents/
types of country.

P T Loadcircuit
AT U <00y

T 1<100A

DCCOMBO 1

»Test with disturbed
AC source e.g.
withgrid emulator.

Integrated C-Pilot, controlling load circuit:

»Controllable DC
Power supply at
customer request.

»Control via CAN
interface.

5.0ps...6,553.5us | 5.0 us ... 6,553.5us

tCycle=10...13,107u5=100,000...76.3Hz

»Scalable system.

Additional failuresimulation

(stress- and robustness test):

»Dropouts with variable voltage level.

»Variable voltage level for non-conformant
CP simulation.

Variableadjustable

AZHLI G B BhAL - B4 EVSE BRI

External AC source . . - .
tothe load circuit Simulation of charging station (EVSE) Real EV

DC COMBO 2 ‘.
AC

&

The car assumes
that a real EVSE is
plugged in ...

I ComemsoCANoe ¥/E A1
> HE T BE
» AIBCiEATE]
> 3% B 12 « |
> ST AR e
k. ELAT AT B S ¥ E A 5h 7S R — = N,
£ i @ W LTS

S e
. jensM2ioniil )
i L
i LG E] st
g 7H
# L
ot 5
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EVSE

The EVSE assumes
thatareal EV is
plugged in ...

EV CHARGING ANALYZER / SIMULATOR

AC/DC-CCS —EVSE-Test
e SN EVSE 76 FEAH

EV H AR ER Rl pCA.

CAN

(AC/DC-CCS)

Real EVSE Simulation of EV EV batteryemulation

W

4>

»Simulation of resistor R2, R3 from

0 .. 4 kOhmwith resolution of 1 Ohm

»Simulation of different cable parasites
(R,L,C)
»Faultsimulation (shortcircuit,diodeby-pass)

Controlled AC load: '

»Value: at 110 V or 230 V.

»Controlled via CAN.

ControlledDC load:

»Different values up to 350 kW.

»Control interface depends on
device and canbe integrated in

S AZ UL L.

A EVSE AR 2R

P B h5IE EVSE Y
HAPRERF S PE. &
AT EE, CUME
BBk EVSE 4%,

B fE EVSE JF AL FE
AT B AE B R VIR

==—— Withtest
reportgene
ration.

automatedEV simulation.

S B FER EIA 350kw

EV battery
emulation

(controlled by
EVCA)

A ik 350kw (122 A EL EV FEALL

e e Z PR R
g > CP ¥i: QIR CP AR
el (OFEE, REE, AERE, BWR/BK/ER/D.R2

/R3 HLFHE)
> SLAC %i: A6 7 I ] 3 61 2 1) 45

> PLC ¥: O LI (5 I,
comemso  CIE EV-Sim HIARIFIH S A2

T s mEeaERE:

- K 7Y IEC 61851-23 Fft % cC fll
SAE 11772 &3tk

- B 7 H T B
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

HAth B S ThEE: PPemulation.

BT PPResistor M E, W] PAAE
PUERRS G, oy R,

VG RTE

A B IRET TR TR,
B IE B X RN BT EV OBC

[ AT

PP /7 /4 Sk G35 K

]
Charging
Station (EVSE)

Load circuit
L1,L2,L3
(16A, 32A, 63A)

Control
pilot(CP)

Generatorof
controlpilot

Proximity

Resistor on
Proximitypilot
(PP)

Detection

PP
L1BRE

L2 | L3

CP

A AT VAL (EV) IR AT B 3y R B L & (EVSE) IR, B rT F T B a4k illit .

e —
- Blugtyps  proaimay deviaSon  proimity resivtance
{SAE 11772 - a3 o0 200
eing plugred and bunen pressed
2 500 ms
B plugped and locked
S 5000 ms
rving plugred s~d busen pressed
00 m:
tming uroiugmee
5000 ms
ol oy el
0o ]
s e
start static )
e comemso

PSS

> 38 I LB T L AT AR B A 1 A
PE AR, A LI

»PP HILBHAE AR AL (4344 1 Ohm).

Example:EVtest

12|comemso

For EV side:
Can be integrated
into EVCA device.

electric vehicle
(EV)

Plug / Unplug emulation N times '

» T EV BY EVSE.
» 78 EV A v SEEAMER T A 3) BV IR R

+ A
45 A
E— -
= i v
- i 1 ) oV L
e . 6V
=

\\ CP upper voltage
TR —— — e — | o — N - p—
- \~ Voltage (L1 -L3)
S | Communicated
e = R o _+— currentby CP,

] ! = 110 % limit

~ Real current L1

Charge cycle 1

Charge cycle 5



ARSHL

General

AC power supplyvoltage:

1109230VAC,int.24VDCbattery

Weight:

15kg

Size (Lx W xD):

520mm x 390mm x230mm

Operatingtemperature:

-20 ..+60°C (withoutdisplay/battery)

CANinterface:

CAN gateway for remotemode,
1MBit/s

Test/analysisstandards:

E DIN EN 61851-1, SAEJ1772,
GB/T 18487.1-2015 (AConly)

Supported EVcharging:

Conductive

EV Chargingpower:

AC 120V/230V/240V split phase.Up
to 3 phases, separatelyswitchable.

EV chargingcurrent:

chargingfrequency.

Frequency ofCP:
Pulse and pausevalue:

Simulation range, accuracy etc.

EVSE-Simon controlpilotsignal

Up to 50A at the case,standard
AC charging cable 32A, currentlyon
requestupto40Aavailable(Typel).EV

50/60Hz

100kHz —8Hz
5-60000ps

Resolution ontiming:
Accuracy ontiming:

500ns (Pulse and pause ofPWM)
1us (Pulse and pause ofPWM)

Pilotvoltage
»Range:
»Accuracy:
»Resolution:

+/-13.8V
+/-100mV
7.463mV

»Protocol resolution (CAN): 7.463mV

Rise time (withoutcapacity):
Fall time (withoutcapacity):

1.2 —1.6us (HWtolerance)
1.2 —1.6us (HWtolerance)

Rise time (with 3.5nF capacity): 7.0—9.5usFall

time (with 3.5nFcapacity):

Measurement data via CANinterface

Recording of stateand
errormessages:

8.0-10.0us

at 50Hzmains:

max. 250messages
atéOHzmains: max.
300messages

(messages for L1 .. L3per

sinecycle)

EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)

Simulation range, accuracy etc.

Control pilotsignal

Cycle ofmeasurement
and CAN send:

each cycle ofPWM
signals (700us ..2ms)

Resolution oftiming: 100ns (Pulse andpause

of PWMsignal)

Pilotvoltage
»Range: +/-13.8V
»Accuracy: +/-100mV
»Resolution: 7.463mV

»Protocol resolution (can): 7.463mV

Rise/falltimeresolution(can):100ns

Rise/fall timeaccuracy: lus
Linevoltage AC DC
»Range: 0..400V 5..1000V
»Accuracy: +/-1V TrueRMS, +/-100mV +/-0.5%,
per line100 each100usmeas-
measurementpoints ured, average of64
measurementpoints
— each 6.4us aCAN
message.
»Deviationto +/-128usRange,
sineperiod: lusresolution
»Hardware
resolution: 14.65mV 15.25mV
Protocol resolutionCAN: v
Linevoltage AC DC
»Range: 0 ..50A(rms) 0.3 ..200A
»Accuracy: +/- 100mA trueRMS, +/-100mA +/-1%,
per line100 each 100usmeas-
measurementpoints ured, average of64
measurementpoints
— each 6.4ps aCAN
message.
»Hardware
resolution: 1.795mA 3.05mA
Protocol resolution CAN: 100mA
Leak current(Fl) AC DC
measurement
»Range: +/-300mA dependson
»Accuracy: +/- 1mADC DCpower
»Hardware
resolution: 9.466uA
Protocol resolutionCAN: 100pA

EV = Electric Vehicle, EVSE = Electric Vehicle Supply Equipment, EVCA = EV ChargingAnalyzer
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EV CHARGING ANALYZER / SIMULATOR
(AC/DC-CCS)
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EV CHARGING ANALYZER / SIMULATOR

=ik 350KW
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TEL: +86 20-83655027
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web www.freeboard.com.cn.
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