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1 General information

1.1 Safety symbols

The following international symbols are used in the device and/or in this manual:

A Attention, Danger - see the user manual. @ Device protected by reinforced insulation.
c € Declaration of Conformity with EU directives K Do not dispose of with ofher household waste
(Conformité Européenne) — P

Measurement categories according to EN IEC 61010-2-030:

e CAT Il — concems measurements performed in circuits directly connected to low voltage installations,
e CAT lll — concerns measurements performed in buildings installations,

e CAT IV - concerns measurements performed at the source of low voltage installation.

|
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1.2 Safety

EVSE-01 adapter is designed for measurements on charging stations for electric vehicles. It is
designed to test the operational safety and the accuracy of the charging stations used for charging in
mode 3 according to EN IEC 61851-1 with sockets compliant to IEC 62196 Type 2. In order to provide
conditions for correct operation, the following recommendations must be observed:

. Before you proceed to operate the adapter, acquaint yourself thoroughly with this manual and
observe the safety regulations and specifications provided by the producer.

e  Any application that differs from those specified in this manual may result in damage to the de-
vice and constitute a source of danger for the user.

e  EVSE-01 should be operated only by suitably qualified persons having the necessary permis-
sions to carry out measurements on electrical systems. Operating the Adapter by unauthorised
personnel may result in damage to the device and constitute a source of danger for the user.

. It is unacceptable that the user blocks the R button permanently in the position for Riso meas-
urement. This will inactivate voltage controls, preventing voltage to be signalled. It is unaccepta-
ble, as in this state the device cannot be used.

e  The measuring voltage during the R;so measurement must not exceed 550 V.

. Using this manual does not exclude the need to comply with occupational health and safety regula-
tions and with other relevant fire regulations required during the performance of a particular type
of work.

. The adapter must not be used for networks and devices in areas with special conditions, e.g.
fire-risk and explosive-risk areas.

. It is unacceptable to operate the device when:

= it is damaged and completely or partially out of order,

= its cords and cables have damaged insulation,

= it was stored for an excessive period of time in disadvantageous conditions (e.g. excessive

humidity) If the meter has been transferred from a cool to a warm environment with a
high level of relative humidity, do not start measurements until the meter is warmed
up to the ambient temperature (approximately 30 minutes).

. Repairs may be performed only by an authorised service point.

i t WARNING
Before each use, thoroughly inspect the insulation of the device, checking its
wires for any damage (e.g. cracks, cuts, changes in structure or color). In case
of discovering any faults, do not use the device and contact the service center.

2 Introduction

EVSE-01 adapter allows the user to conduct electrical measurements on charging stations of electric
vehicles: AC voltage station with a connector of type 2 equipped with sockets or a fixed charg-
ing cable.

In combination with MPI meters, the user may perform a wide range of tests. The adapter simulates
the load acting on the cable connected to the charger and the status of the charger in relation to
the vehicle.

The adapter is compatible with the following devices:

e MPI-540-PV / MPI-540 / MPI-536 / MPI-535,

e MPI-530-IT / MPI-530, MPI-525, MPI-520, MPI-507 / MPI-506 / MPI-502F, MPI-502.

CAUTION!
e The adapters is designed for measurements performed with MPI meters. It is not
recommended for using in other applications.
e The range of available measurements depends on the meter. See also functional
comparison of MPI meters at the end of this manual.

4 EVSE-01 — USER MANUAL



3 Quick start

D + -q__ib-\i\ Connect the adapter to the meter.

@
Set the adapter at:
PP =63 A,
@ -
PP cp

® (i\ *r rb
204 32A 634 E ¢

" O C ) BA Enter the simulation settings (sec. 4) and

B start individual measurements.

AC
Type 2 Connect the adapter to the charger (sec. 5).

Perform measurements for all required com-

binations of settings.

CP = C or D — with these settings, you can
measure the fault loop impedance and
test residual current circuit breakers.

CP = B - with these settings, you can meas-
ure the insulation resistance.

© —> ZS —» RCD—> R!SO CP = E — this setting is used to simulate an
error.

® “r~
To disconnect the adapter from the live
© a charger, set CP = A, and - if necessary - PP
cP =NC.
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4 Settings

The chargers for electric vehicles have types of lines: communication and power supply. The
charging current flows through the power supply lines. The communication lines (PP, CP) transfer in-
formation on the status of the receiver, resulting in the change of charger internal settings.

PP CP PP line informs the charger about connect-
ing/disconnecting the power supply cable to the receiver
- if the cable is connected the indicates its rated current.
CP line sends information about the current state of the
N  receiver: connected, charging etc.

L1 PE EVSE-01 provides a simulation of situations when
L2 the charged object:
L3

e is connected to the charging source via a cable with
a pre-set maximum current PP
e and the charging cycle is in a mode set on CP line.
Fig. 4.1. Plug IEC 62196, Type 2. PP and CP settings are selected by using suitable
PP, CP - communication between  knobs.
the charger and receiver
L1, L2, L3, N, PE — wires of the
3-phase line

Fig. 4.2. Panel with simulation knobs

PP knob simulates the charging cable:
= NC - the cable is not connected,
= 13 ... 63 A - the cable is plugged and has the rated current set.

CP knob simulates the vehicle-charger relation:
position A — no connection,

position B — connected, no charging,

position C — charging (station without ventilation)
position D — charging (station with ventilation)
position E — error: CP short-circuit with PE.

sy duy

Due to the many types of electric chargers, the selection of correct settings of EVSE-
01 requires from the measuring person the knowledge of the tested object and param-
eters of measurements to be performed.
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5 Measurements

Testing of a charging station involves the Riso measurement of its insulation resistance, Zs fault
loop impedance and RCD protection at different simulated conditions of the receiver.

5.1 LIRS TN Automatic measurements
e Connect the control plug to the meter.

e Find the list of charger tests in sec-
tion Automatic measurements of
the meter. Select the test required
for your measurements.

@ @ 20:16:35 | 2020:03-30 | Bisscovee | gl |0+ @@ ¥ Enter the settings required during the

tests.
Statement

o FortestZi.n, Zi, ZipeReD):

el L] = protection of phases L1, L2, L3
Statement --| supplying the charger,
= method for calculating short-
Zunia .I| circuit current I,
= RCD type.
Zint --l yp
-~ : e For RCD test:
. L4 = f = rated current ln,
= testing mode
= protection type
@ 20:17:38 | 2020-03-30 | W asctree | _l||| | 100 EEED ¥ = test voltage U,
= currents to be measured,
Zipepeo) 1] = phases taken into account in the
test.
Zu-peco) ..l
e For Riso tests:
A aa = test voltage,
Accessnryl [ ) }v mn| 30maA iv U‘I 25V }- ‘ Ful }v = measurement time,
’ﬁF _ I I = bottom limit.
- 2 o &  Save the settings using iconfe].

Description of function icons
2% collapsing setting fields
»” expanding setting fields
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Set the adapter at:

@A
e PP=63A,
JA e CP=A
PP cpP

@ —»> < Connect EVSE-01 to the charger and

supply it with power.
> Press START. The automatic measure-

ment sequence will start.

@ Observe the messages on the screen
and follow the prompts.
The procedure consists of some or all of
the following steps:
e Visual test - results from the re-

sponse of the charger to different PP
and CP states
© —> Zs —»> RCD—> R|so e Zs—results from parameters of powers
supply network. Set CP = C or D,
e RCD - results from the safety device
of the charger. Set CP = C or D,
e Riso — results from the basic insula-
tion of the charger. Set CP = B.

®

@ @ 2037:24 | 20200330 | Wosceree | gl [«« @D ¢ After completion of the measurement, a
A\ Evses-p @Rco)ABDE) 9} summary is displayed.
1 ®
2 =1168A @ The results can be saved in memory by
Ziss =40770 @ using iconE.
<oz [ =620A @
Zon =38280 @
4 =756A @
Zizn  =21560 @
5 PR =694A ®
. \3) = - |
e Before and during Riso measurement, it is re- I I = ~R
commended to press and hold the 'R’ button. S ™ MNyso
It eliminates the effect of voltage controls on
the result. »

exceed 550 V.

e All measurements (in particular R;so!) should
be carried out taking into account the docu-
mentation of the tested charger.

e During the measurement of the insulation re- reT ] T
sistance Riso, the measuring voltage must not - = R\SO
=
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5.2 Manual measurements

@ s wmo o, Activate the desired measuring function
&= in the meter and enter the settings re-

turs
quired during the test.
R

1)
LnseIn
oS3, e

@ Connect EVSE-01 to the meter.

= If you test 3-phase chargers, use banana-socket cables
= If you test 1-phase charger, use banana-socket cables or WS adapter.

If you use the WS adapter for testing a 3-phase charger, you will be able to
measure only L1 phase.

@ Set the adapter at:
e PP=63A,
A e CP=A

@ Connect EVSE-01 to the charger and
h supply it with power.

EVSE-01 — USER MANUAL 9



Perform measurements for all required
combinations of settings.

e Visual test - results from the respon-
se of the charger to different PP and
CP states

o Zs — results from parameters of powers
supply network. Set CP = C or D,

e RCD - results from the safety device
of the charger.Set CP = C or D,
© —>»Z,—» RCD—> R,

e Riso — results from the basic insula-
tion of the charger. Set CP = B.

If you test Zs, you need to measure
= L1-N, L2-N, L3-N or
= L1-PE, PE-L2, L3-PE.

If you test RCD, you need to measure
L1-PE, L2-PE, L3-PE.

If you test Riso, you need to measure:
= L1-PE, L2-PE, L3-PE, N-PE or
= L1+L2+L3+N-PE.

@ waRAg, E ¢ Enter settings to EVSE-01 and start the
measurement.

e Before and during Riso measurement, it is re- —~ R
commended to press and hold the 'R’ button. T Miso
It eliminates the effect of voltage controls on
the result. »

e During the measurement of the insulation re- reT ] T
sistance Riso, the measuring voltage must not = R
exceed 550 V. > IS0

e All measurements (in particular Rso!) should Py
be carried out taking into account the docu-
mentation of the tested charger.

e Not all models of the MPI meters provide the
paremeter measurements of RCDs type EV.

|
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5.3 Control signal CP

Connect the oscilloscope to the CP socket, in order to obtain information about the Pulse-Width
Modulation (PWM) of the control signal. The signal has a frequency of 1 kHz. Signal duty cycle indi-
cates the status of the charging station or the maximum current that the station can supply. The cur-
rent value can be determined based on the following table, contained in EN IEC 61851-1 standard.

Nominal duty cycle interpretation by
vehicle

Maximum current to be drawn by vehicle

Duty cycle <3 %

Charging not allowed

3 % < dutycycle<7 %

Indicates that digital communication will be used to control an off-
board DC charger or communicate available line current for an on-
board charger. Digital communication may also be used with other
duty cycles.

Charging is not allowed without digital communication.

5 % duty cycle shall be used if the pilot function wire is used for
digital communication

7 % < duty cycle <8 %

Charging not allowed

8 % < duty cycle < 10 %

6 A

10 % < duty cycle < 85 %

Available current = (% duty cycle) x 0,6 A

85 % < duty cycle < 96 %

Available current = (% duty cycle - 64) x 2,5 A

96 % < duty cycle < 97 %

80 A

Duty cycle > 97 %

charging not allowed

If the PWM signal is between 8 % and 97 %, the maximum current may not exceed the values indicated by the
PWM even if the digital signal indicates a higher current.

NOTE!

e Test CP signalin rel

ation to the PE line.

o We recommend using a battery-powered portable oscilloscopes with isolated input
and differential probes that ensure galvanic isolation of the oscilloscope.

e |f the ground wire of the oscilloscope is not isolated from its casing, then before
connecting the oscilloscope, make sure that the PE line of the charging station is
free from dangerous voltage!

EVSE-01 — USER MANUAL
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6 Cleaning and maintenance
NOTE!

A\

The casing of the meter may be cleaned with a soft, damp cloth using all-purpose detergents. Do
not use any solvents or cleaning agents which might damage the casing (powders, pastes, etc.).

Clean the probe with water and dry it.

The test leads should be cleaned with water and detergents, and then dried.

The electronic system of the meter does not require maintenance.

Use only the maintenance methods specified by the manufacturer in this manual.

7 Storage

In the case of storage of the device, the following recommendations must be observed:
e disconnect all the test leads from the meter,

e clean the meter and all its accessories thoroughly,

e wind the test leads.

8 Dismantling and utilisation

Worn-out electric and electronic equipment should be gathered selectively, i.e. it must not be
placed with waste of another kind.

Worn-out electronic equipment should be sent to a collection point in accordance with the regula-
tions valid in a given region.

Before the equipment is sent to a collection point, do not dismantle any elements.

Observe local regulations concerning disposal of packages, waste batteries and rechargeable batteries.

9 Technical data

9.1 Basic data

= Abbreviation "m.v." used in the specification of basic uncertainty means standard measured value

Fault Measurement Test range Zs

loop Z — ace. to IEC 61557-3 Accuracy Test range Riso Accuracy
; Automatic 0300..1999.90Q (5% m.v. +0.06 Q) ..99.9MQ As in the meter
L-PE
ZiN
Z
- Manual 01700..19999Q  Asinthe meter 100..199.9MQ  -5%my. ... +| asinthe meter |

(1.2 m test leads)

139 i
Automatic 0540..1999Q (6% m.v. +0.12 Q) 200..999MQ  13%my....+| asinthemeter
Z\-PERCD]
Manual

(12mtestleads) ~ 001219990 As in the meter 1..26Q Unspecified
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9.2 Operating data

type of insulation according 10 EN 610101 .....coi it
measurement category according to EN IEC 61010-2-030 ..
ingress protection according to EN 60529 ...............ccccceeee.
pollution degree...........ccceevciieiiiiiciiiceeeee
(191 o1V V7o ¢= o 1= RPN 400 V (3-phase)
FIEQUENCY ..ttt et e e s e e 50 Hz, 60 Hz
simulation of charging cable PP open circuit, 13 A, 20 A, 32 A, 63 A
vehicle connection simulation CP
........................................................................................................ vehicle not connected
........................ vehicle connected, not charging
.vehicle connected, charging without ventilation
..... vehicle connected, charging with ventilation
........................................................................................................ error — CP short to PE
.......................................................................... measuring sockets: L1, L2, L3, N, PE
....................................... 1-phase socket
CP signal socket — PWM communication

test lead length

BBV S e e et e e e e e e e e e e rta e e e anaeeearaaeeanraaens Tm
L 1Y L TSRS TRPTR 0.5m
operating temperature . .
storage temperature .... -20...+60°C
dimensions .. 220 x 100 x 60 mm
{1 PO PP P OPPTUPPP 1.4 kg
the product meets EMC requirements acc. EN IEC 61326-1, EN IEC 61326-2-2

9.3 Standards

Safety
e EN61010-1
e ENIEC 61010-2-030

EN IEC 61010-031

L]
Functionality
e ENIEC 618511

EVSE-01 — USER MANUAL 13
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10 Manufacturer

The manufacturer of the device and provider of guarantee and post-guarantee service:

SONEL S.A.
Wokulskiego 11
58-100 Swidnica
Poland
tel. +48 74 884 10 53 (Customer Service)
e-mail: customerservice@sonel.com
web page: www.sonel.com

NOTE!

A\

Service repairs must be performed only by the manufacturer.

EVSE-01 — USER MANUAL
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Meter

Auto measurements

Automatic three-phase
measurement via mul-

tiplug

Visual inspection
Fault loop Zv.re, Z1x
parameters measure-
ment

6 mA RCD test

RCD test

Insulation resistance
Riso measurement

Measurements report

FUNCTIONAL COMPARISON OF MPI METERS

MPI-540-PV
MPI-540
MPI-536
MPI-535

AC, A, F,B,B+ EV

MPI-530-IT
MPI-530
MPI-525
MPI-520

AC, A, F,B, B+

MPI-507
MPI-506

AC, A

MPI-502F
MPI-502

AC, A



SONEL S.A.
Wokulskiego 11
58-100 Swidnica

Poland

Customer Service
tel. +48 74 884 10 53
e-mail: customerservice@sonel.com

www.sonel.com
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