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9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

This deliverable presents an analysis of actual and future needs for interlaboratory comparison tests 
for accepted standards as well as a first approach to these tests and their results.  
 
Interlaboratory comparison tests are usually based on executing some particular test on the same 
DUT, according to own procedures, by several laboratories that are accredited for a mature standard, 
and then comparing the results to assess their correspondence. 
 
Interlaboratory comparison tests were proposed in COTEVOS as a first step to set parameters to build 
an adequate test infrastructure able to assess compatibility and interoperability of vehicle charging 
systems. Although there are other standards in development which deal with higher layers of 
communication like the ISO/IEC 15118-1 [1] and the ISO/IEC 15118-2 [2], the goal now is to focus on 
implemented standards, where IEC 61851-1 [3] is the key reference looking at a basic communication 
between EV and EVSE. 
 
The comparison tests have been selected with the additional objective of identifying issues and room 
for improvement for the capabilities of the different laboratories. The tests should evaluate connection 
devices and PWM signals, since they represent the first level of contact between EV and EVSE. 
Without a proper identification of connection devices, the charging process will fail or might even 
endanger the users or the machines. A wrong or inaccurate PWM signal might lead to errors during 
charging process. These errors can be caused by the EVSE, EV or the charging cable. 
 
A total of 10 test cases have been implemented and carried out by 5 European test institutions on 6 
EVs, 6 EVSEs, two connection devices and one additional device used to simulate different cable 
ratings as well as simulating different EV-states and allowing the acquisition of the resulting PWM 
signal. These are representative of commercially available equipment in Europe. The tests have the 
objective of assessing connectivity of the plugs, identification of current rates of the cables, and 
characteristics of the PWM signals like voltage levels, duty cycle and rise time. 
 
The results showed that only a few devices were out of the maximum permitted values but, if it is 
taken into account that the sample of equipment tested is relative small, these results would become 
more significant if the tests were expanded to more devices. It was also noted that many of the 
measured values fall near to the allowed limits, which arises the question of what would happen if 
other components and properties of the cables were taken to the limits of tolerances. A proposal has 
been made in this regard for future work. 
 
By successfully executing this series of tests, important experience regarding interlaboratory tests with 
different testing institutions was gathered. Most institutions are specialized on different aspects or 
components of smart charging systems and this document shows the different capabilities used to 
perform the tests. This practical exercise has come up, as expected, with relevant information in order 
to define some necessary upgrades of the capabilities, which is being worked in WP3. On the other 
hand, these outcomes will help make progress towards the definition of testing procedures and round 
robin tests.  
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Table 0.1: Acronyms 

3GPP 3rd Generation Partnership Project 

AC Alternating Current 

API Application Programming Interface 

CEN European Committee for Standardization 

CENELEC European Committee for Electrotechnical Standardization 

CP Control Pilot 

DC Direct Current 

DUT Device Under Test 

ETSI European Telecommunications Standards Institute 

EU European Union 

EMC Electromagnetic Compatibility 

ESA Electronic Sub-Assemblies 

EV Electric Vehicle 

EVCC Electric Vehicle Communication Controller 

EVCOID Electric Vehicle Contract Identifier 

EVSE Electric Vehicle Supply Equipment 

EVSEO Electric Vehicle Supply Equipment Operator 

EVSEO CC EVSE Operatorôs Control Centre 

IP Internet Protocol 

ISO International Organization for Standardization 

OEM Original Equipment Manufacture 

OSI Open System Interconnection 

P2P Peer-to-Peer 

PWM Pulse With Modulation 

SOAP Simple Object Access Protocol 

SoC State of Charge 

SSL/TLS Secure Socket Layer/Transport Layer Security 

TCP/IP Transmission Control Protocol/Internet Protocol 

V2G Vehicle To Grid 

WAN Wide Area Network 

WLAN Wireless Local Area Network 
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1. LƴǘǊƻŘǳŎǘƛƻƴ  

As part of COTEVOS project and its objective to assess interoperability of vehicle charging systems, 
WP4 will offer the EV OEMs and power utilities an adequate set of test procedures to assess the 
performance of the different systems and implementations. 
 
In the process of creating Pan-European interoperability, cost effectiveness will be taken into 
consideration, as well as quality assurance methods like benchmarking and round robin tests. A future 
outcome could be a certified set of interoperability assessment tests. 
 
As part of WP4, which deals with issues like smart charging and bi-directional charging, task 4.2 
analyses the needs and performance of interlaboratory comparison tests for accepted standards 
regarding vehicle charging systems. This task aims at analyzing, specifying and implementing the 
tests to assess functionalities of different charging systems and agreement in the test procedures and 
evaluation of results among different laboratories. 
 
In order to assess potential gaps in accepted standards, mainly related to the EV-EVSE 
communication, a set of comparison tests will be designed and carried out accordingly. The tests 
should involve an amount of complexity that can be handled by the involved laboratories and at the 
same time set a starting point for joint testing between institutions. This task will address the current 
state of interoperability, while task 4.3 will address future needs to be implemented in the standards in 
order to improve Pan-European interoperability. 
 
This task should also analyze the need of performing round robin test between laboratories (what is 
the risk if this is not done) and the overall requirements for the round robin tests. With this objective, 
and within the limitations of the project,  a set of round robin tests is carried out to evaluate 
conformance of the charging systems to the actual standards, being a first step towards 
interoperability. 
 

1.1. Scope of the document  

Deliverable D4.2 collects the results of the work performed in task T4.2 in work package 4. The main 
goal of the document D4.2 is analyzing, specifying and implementing the tests to assess functionalities 
of different charging systems and agreement in the test procedures and evaluation of results among 
different laboratories. 
 
The specific objectives of the document are the following (from COTEVOS DOW): 
 

¶ Selection of relevant standards regarding EV-EVSE communication, according to the 
outcomes from WP2 

¶ Analysis of the relevant standards 

¶ Analysis of possible gaps or week points in the standards 

¶ Assessment of laboratory capabilities and room for improvement 

¶ Assessment of procedures 

¶ Round robin test description 

¶ Implementation of round robin tests 

¶ Analysis of test results 
 
Based on the assessment of required tests and capabilities, a series of round robin tests have been 
defined and carried out accordingly. 
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1.2. Structure of the document  

The document comprises 7 main chapters. After some introductory remarks on the document scope 
and structure in Chapter 1, Chapter 2 set the context of relevant standards regarding communication 
for vehicle charging systems and more specifically makes an analysis of the IEC 61851-1 standard 
and identifies the critical points that could be evaluated within a round robin test. 
 
Chapter 3 defines the components of a EV charging system, makes a review of the limitations of the 
present work and proposes an approach for a first series of round robin tests by testing connection 
devices. 
 
Chapter 4 explains the procedure followed for the round robin tests. Although the manufacturers and 
models of the tested equipment are described, due to confidentiality reasons, each device has been 
given an ID. 
 
Chapter 5 presents in graphic format the results of the round robin tests, where the measured values 
are compared with the nominal values and limits given by the IEC 61851-1 standard, in order to 
assess conformance of commercially available EVs and EVSEs. 
 
Chapter 6 collects the main conclusions from this document and the work carried out in task T4.2. 
 
Annex A the test cases with results are presented. 
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1.3. Definitions  

The first term to be introduced is Interoperability: the ability of two or more networks, systems, 
applications, components or devices from the same vendor, or different vendors, to exchange and 
subsequently use information in order to perform specific functions. This definition enforces the 
concept that applies always in the scope of a specific functionality.  
 
Black-box testing is a method of software testing that examines the functionality of an application 
(e.g. what the software does) without peering into its internal structures or workings (see white-box 
testing). This method of test can be applied virtually to every level of software or hardware testing: 
unit, integration, system and compatibility. It typically comprises most, if not all, higher level testing, 
but can also dominate unit testing as well. 
 
Compliance: Accordance of the whole implementation with specified requirements or standards. 
However, some requirements in the specified standards may not be implemented. 
 
Conformance assessment: It is determining whether a product or system meets some specified 
standard that has been developed for efficiency or interoperability purposes. Pieces of equipment from 
different vendors conforming to the same standards have a higher likelihood of being interoperable. 
Therefore, the implementation of standards, even by independent parties, increases the assurance of 
product interoperability and it also raises the availability of products that will interoperate with 
equipment purchased from different suppliers. 
 
Components: Parts that make up a system, while a system is a collection of components organised 
to accomplish a specific function or a set of functions. 
 
Compatibility: Compatibility is concerned with the ability of two or more systems or components to 
perform their required functions with no modification or conversion required, while sharing the same 
environment. 
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2. LŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻŦ ǊŜƭŜǾŀƴǘ ǎǘŀƴŘŀǊŘǎ 

Standardization activities focus on the communication interface between the electric vehicle and the 
charging facility, but further connections to the backend are also considered. For this section the focus 
is placed on standardization activities from the ISO/IEC. 
 

 

Figure 2.1: Simplified view of the main standards related to electro-mobility [7] 

As shown in Figure 2.1 standardization activities of ISO/IEC and SAE can be divided into four 
categories: charging connector, charging communication, charging topology, and safety. Regarding 
interoperability, the most relevant standards are the IEC 61851-1 [3] targeting the charging topology, 
and the ISO/IEC 15118-1 [1] focusing on the communication for charging control and value added 
services between EVs and charging stations. 
 
The standard ISO/IEC 15118 in its part 1 specifies the communication between Electric Vehicles (EV), 
and the Electric Vehicle Supply Equipment (EVSE). ISO/IEC 15118-1 specifies terms and definitions, 
general requirements and use cases as the basis for the other parts of ISO 15118. It provides a 
general overview and a common understanding of aspects influencing the charge process, payment 
and load leveling. Further requirements for the physical and data link communication layer are 
addressed in the ISO/IEC 15118-3 [4]. 
 
The standard IEC 61851-1 is analyzed in detail in the following section. 
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2.1. Analysis of the IEC 61851 standard  

The standard IEC 61851-1 was published in 2010 by IEC: Electric road vehicles and electric industrial 
trucks, which defines 4 modes of charging an electric vehicle from a power source. Slow-charging in 
Modes 1 to 3 takes between 3 and 10 hours through direct connections to an AC main supply while 
the fast-charging Mode 4 can charge a vehicle in under 10 minutes via an off-grid DC charger such as 
a high voltage battery.The standard comprises different parts [5]: 
 

¶ IEC 61851-1:  Electric vehicle conductive charging system ï General requirements 

¶ IEC 61851-21: Electric vehicle conductive charging system - Electric vehicle requirements for 
conductive connection to an AC/DC supply 

¶ IEC 61851-22: Electric vehicle conductive charging system - AC electric vehicle charging 
station 

¶ IEC 61851-23: Electric vehicle conductive charging system - DC electric vehicle charging 
station 

¶ IEC 61851-24: Electric vehicle conductive charging system - Control communication protocol 
between off-board DC charger and electric vehicle 

 

2.1.1. Introduction to the IEC 61851-1 

The IEC 61851-1 standard applies for charging procedures inside and outside electric road vehicles 
using standardized alternated voltage (IEC 60038) until 1000V and direct voltage until 1500 V and for 
current supply all additional operational functions in the vehicle, which are required, when the vehicle 
is connected to the charging stations [3]. 
 
Electric road vehicles (EVs) are all road vehicles including Plug-in-Hybrid-electric vehicles, which 
totally or partially obtain their energy from vehicle batteries. The aspects treated cover: 

¶ Properties and operation conditions of the current supply facilities and of the plug in the 

Vehicle (EV);  

¶ Electrical safety of the service personal and users as well as  

¶ Parameters, which the vehicle in reference must meet for the connection to a grounded EVSE. 

 
The communication between the vehicle and the charging spot depends on the mode applied. There 
is no data communication in Mode 1 and Mode 2. In Mode 3 only the control pilot communication 
exists, while in Mode 4 additional communication functions are available to allow battery management 
[6]. Common to all modes is that IT-security is not provided. For the future vehicle integration to smart 
grid, IT security should be a very important point that needs to be addressed in more advanced 
standards. 
 
IEC 61851-1 defines the control pilot function that allows one-direction communication (from EVSE to 
EV). The control pilot circuit is studied in detail in the following section. 
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2.1.1.1 Control pilot circuit 

The Annex A of the IEC 61851-1 Ed. 3.0 [3] standard specifies all charging systems that ensure the 
pilot function with a pilot wire circuit with PWM modulation for Mode 2, Mode 3 and Mode 4 charging. It 
describes the functions and sequencing of events for this circuit based on the recommended typical 
implementation circuit parameters which have been designed according to the standard SAE J1772 
[6]. 
 
Two types of control pilot (CP) circuits are defined, typical and simplified. The norm specifies the 
values, characteristics, limits and tolerances of the system components for the different states (Table 
2.2) and the changes between them The EVSE generates a Pulse Width Modulation (PWM) signal to 
the control pilot to indicate its maximum charging power by means of modifying the duty cycle. The 
nominal frequency of the signal is 1000 Hz (+/- 5%). 
 
Values of the EVSE control pilot circuit parameters regarding the PWM signal are detailed in Table 
2.1. 
 

Table 2.1: EVSE control pilot circuit parameters [3] 

Parameter Value Units 

Frequency  1 000 (± 5%)  Hz  

Maximum rise time   
(10 % to 90 %) c  

2 ɛs  

Maximum fall time  
(90 % to 10 %)c  

2 ɛs  

 
 
In the case additional components are required for signal coupling; they shall not cause the Control 
Pilot duty cycle signal, deformed beyond the limits defined. These include, for example, the power 
cable use to connect the EV with the EVSE. Any impedance inserted in series with the pilot wire, at 
the EV or EVSE shall not have a total inductance of more than 1 mH. Any inductive impedance 
inserted in series with the pilot wire shall be resistively damped to avoid high frequency oscillation of 
the PWM signal [3]. 
 
The norm specifies nominal and acceptable values, where the last take into account tolerances 
accepted for the pilot circuit components. Table 2.3 details the acceptable pilot voltage range. These 
voltage ranges apply to the EVSE and will be used as reference in the round robin tests. 
 

Table 2.2: System states [3] 

State Description High Level [V] Low Level [V] 

A EV not connected 12 -12 

B EV connected, not ready 9 -12 

C EV connected, no ventilation required 6 -12 

D EV connected, ventilation required 3 -12 

 

Table 2.3: Acceptable pilot voltage ranges [3] 

State / Range Minimum [V] Nominal [V] Maximum [V] 

A 11 12 13 

B 8 9 10 

C 5 6 7 

D 2 3 4 
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The duty cycle of the PWM signal defines the charging current available from the EVSE. The current 
levels and corresponding duty cycles are specified by the IEC 61851 as shown in Table 2.4. 
 

Table 2.4: Pilot duty cycle provided by EVSE [3] 

Duty cycle provided by EVSE [%] Available line current  

0 % EVSE not available 
 

5 % Digital communication is required 

(% duty cycle) = current[A] / 0,6  
10 % Ò duty cycle Ò 85 %  

6 A to 51 A 

(% duty cycle) = (current[A] / 2,5) + 64  
85 % < duty cycle Ò 96 %  

51 A to 80 A 

100 % Duty Cycle  Current not available 
 

 
 

The standard specifies limit values for testing; the limits for the rise time are specified in Table 2.5. 
 

Table 2.5: Test parameters of control pilot signals [3] 

Parameter Value [ɛs] 

Maximum Rise Time (10 to 90%) 

State B 10 

State C 7 

State D 5 

 
 

In the next section the concepts of conformance and interoperability will be developed. 
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2.1.2. Conformance and interoperability issues of the standard 

The information about the control pilot in section 2.1.1.1 presents the main important values for EVs 
and EVSEs regarding the control pilot working in conformance with the IEC 61851-1 standard. 
Therefore, any vehicle charging system aiming to be compatible with systems produced by different 
makers of both EVs and EVSEs and that have not been previously tested together, should meet this 
minimum requirements. In a conformance test, the compliance of the different systems (EV and 
EVSE) with a specific norm is to be assessed. 
 
Relevant issues regarded for interoperability are communication/standardization on protocols, user 
identification and authentication, billing interoperability and roaming [7]. In an interoperability regarding 
the IEC 61851-1 standard, EVs and EVSEs from different makers and conform to the standard, are to 
interact with each other (e.g. between vehicles and the network infrastructure) and if the characteristic 
values correspond to those specified in the norm, the devices should be able to communicate and 
function together. 
 
Conformance not always guarantees interoperability. Two systems independently conform to a 
specific standard might not be interoperable with another; interoperability depends on the tolerances 
and accuracy of the definitions in the standard. If the tolerances in the standards are too high or there 
are too many gaps, inconsistencies might lead to errors in the communication. Interoperability 
standards should cover the different international markets and manufacturers of electrical vehicles and 
charging infrastructures. 
 
The aim of COTEVOS project is to identify and develop testing needs for the EV system and its 
interoperability. As a first step, COTEVOS considers the aforementioned needs in order to agree on 
and verify functionalities of the different systems required for the management of EV charging and the 
associated infrastructure, as well as to link them to the Smart Grid (from COTEVOS DOW). 
 
In practice, EVs fabricated by different companies should be able to use arbitrary charging stations in 
a safe way for facilities and users. Interoperability can be seen as the possibility to charge any EV to 
any EVSE when both devices are conform to one or several, but compatible, standards. 
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3. LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ƛƴǘŜǊƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ 

To determine and assess the interoperability between the different components involved during the 
charging procedure, a series of interlaboratory tests can be performed. These involve a series of 
independent laboratories which carry out the same test several times. The test is performed, for 
example, using the same method on different equipment or using the same equipment with a variety 
of methods. 
 
In a vehicle charging system the three main components are the EVSE, the EV and the cable to 
connect them. For interoperability all three components should be able to interact together and behave 
or react as expected in the different conditions. In the case of systems able to communicate with the 
IEC 61851 protocols, the EVSE should provide the charging-voltage and -current specified in the norm 
as well as a readable PWM signal. The EVSE is to sense the current capability of the cable and react 
to the changing states of the EV indicated by a set of resistors in the CP [3]. The EV should be able to 
set the specified resistance values in the CP as well as read the PWM signal recognizing the 
capabilities of the EVSE and charging accordingly. 
 
As part of the system, the cable has also an important role in the charging process. It indicates the 
EVSE the maximum current capability, which in shall not be over exceeded in any case, and transport 
the current to charge the battery. As seen in section 2.1.1.1 the impedance of the cable is also limited 
but can be regardless affected, among other factors, by the length and turns of the cable. If the 
connection device alters the impedance values and exceed the limits specified in the standard, the 
charging process will fail. 
 
The main three physical components of the charging system are shown in Figure 3.1 
 

EVSE Cable EV

 

Figure 3.1: Physical components of the charging system [8] 

For an interoperability test or round robin test, one of these three components could be sent to interact 
with the rest of the system in order to achieve equivalent results, meaning, that a EV will charge using 
different EVSEs or that an EVSE might charge different EVs. Both of these scenarios would need a 
high amount of resources and equipment to be sent around Europe. A third option is to study the 
interoperability of the connection device, thus evaluating aspects like EV-EVSE connectivity, proper 
identification of the current capability by the EVSE as well as measuring the reaction of the EVSE to 
the different states of the EV.  
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3.1. Round robin tests 

3.1.1. Black box tests 

The device to be tested is known as system under test (SUT), also known as device under test (DUT), 
and it can be any of the components in the charging process. One component is defined as SUT and 
the rest of the system is regarded as a black box, where only the behaviour of the SUT will be 
evaluated; meaning, that the tester sends a stimulus or signal to the SUT and a specific behaviour is 
expected without necessarily knowing the internal processes in the SUT. 
 

Positive CP 
Voltage:
Negative CP 
Voltage: 
Duty Cycle:
Frequency:

Source Resistance:

Tester

SUT

Measurment

 

Figure 3.2: Black box test 

In a vehicle charging system the three main components are the EVSE, the EV and the cable to 
connect them. Therefore, any of the three main components of the system can be defined as SUT for 
a series of tests: 
 

¶ SUT-EV 

¶ SUT-EVSE 

¶ SUT-Cable 
 

SUT-EV means the device to be tested is the EV and it will be seen as a black box. The same EV 
could be plugged in different charging devices, which complies with a specific standard, and evaluate 
if the charging process is successfully completed. One or more properties of the EVSE can be 
modified or measured.  
 
SUT-EVSE means the device to be tested is the EVSE and will be seen as a black box. The EVSE will 
be tested by plugging different EVs, which complies with a specific standard, and evaluates if the 
charging process is successfully completed. One or more properties of the EV (or different EVs) can 
be modified or measured. 
 
SUT-Cable means the device to be tested is the connection device (cable) and it will be seen as a 
black box. In the previous two cases, the cable blends or becomes transparent within the SUT, 
omitting the effect that this might have in the charging process. This device is the less complex of the 
three but offers an opportunity to test the interoperability of the cables available in the market. A 
proper identification of the current rate assures a safe charging for humans and machines, since the 
EVSE should not exceed the nominal current of the cable or vehicle. 
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Traditional interoperability tests concentrate in the EV or EVSE side, blending the connection device 
into the tester. Commonly, different charging stations accept only cables with specific current ratings, 
because being able to adapt to different ratings increases the price and complexity of the station. This 
is because the current protection (circuit breaker) needed for each rating. There might be cases where 
cables are not sensed by the charging station or that the electrical properties (resistance, capacitance) 
of the cable can lead to a deformation of the PWM signal. It is also interesting to analyse which the 
most common charging current ratings provided by the actual EVSEs are and the compatibility with 
the other components of the system. 
 

3.2. Limitations of work 

The limitations of this project mainly refer to the time available to perform the series of tests and, even 
more critical, the narrow budget and high prices of testing equipment. The actual test infrastructure of 
some partners at this time do not allow for more complex tests. Testing of the IEC 61851 demands 
specific equipment and it would require from the partners to build up their laboratories in a short lapse 
of time and make an important investment. An upgrade of these capabilities is considered in later work 
packages for future testing. The work in this task aims, in any case, to set a start point for 
interlaboratory tests by assessing deficits and requirements in the procedures. 
 
Defining an EV or EVSE as SUT would imply high logistic costs and therefore, minimizing the SUTs 
availability for the tests. In this regard, it has been agreed to make the best use of the available 
resources and to perform feasible round robin tests which provide important information about the 
characteristics of the charging systems that are critical for interoperability. For this first series of tests, 
the least complex device will be tested: the cable. 
 
To cope with the differences in the laboratory capabilities, a series of differentiated test is proposed. 
The differentiated tests allow, in a first round, the possibility for most partners to take part in the tests 
and also to be able to include additional equipment in the test. ñBasicò and ñextendedò tests are 
described in further sections. 
 
With this objective, cables with different current ratings and plugs shall be tested. Additionally a device 
called ñEV-Testerò, which allows simulating cables with different current rates as well as simulating the 
different states of the EV (B/C/D), will be used in the tests. This device also provides an output of the 
resulting PWM signal.  

 

3.3. Differentiated tests: basic and extended 

The different laboratories involved in the test procedures possess different testing capabilities. 
According to COTEVOS DOW the participating testing institutions should develop and improve the 
available capabilities during the time the project progress, aiming to advance testing. Therefore the 
series of test will be classified in two levels: basic and extended.  

 
Basic tests comprise a lower level of complexity to be implemented by all the involved institutions and 
set a first experience of round robin test to identify the points that need improvement, required 
resources and make future testing more efficient and accurate. These tests also aim to the efficient 
use of limited resources and still provide important information. 
 
The proposed extended tests are to be implemented by laboratories with higher capabilities or for 
those laboratories which increase their test equipment during the project.  
 
In further tasks, it is planned to perform tests using ISO/IEC 15118-1, and therefore the IEC-61851-1 
will be implicitly tested. Therefore, the interoperability tests in this deliverable will concentrate only in 
the IEC 61851-1 standard to avoid duplicity of the work and allow a deeper analysis of the physical 
layer. 
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3.3.1. Basic tests 

The basic tests comprise two parts. In the first tests different charging cables are tested with the EVs 
and EVSEs available in each laboratory. Every partner who has at least one EV and one EVSE 
available should be able to perform the test. Several cables with different properties, e.g. current 
ratings, will be tested in the charging process involving different EVs and EVSEs. The purpose of this 
series of tests is to assess the interoperability of the connection device. 

 

¶ Charging with cables with different current ratings. Evaluate the complete charging process. 
o 16 Amp 
o 20 Amp 

 
  
In the second part a device called EV-tester is used. This device is used to check proper detection of 
the cables, change between states and to evaluate the shape and voltage levels of the resulting PWM 
signals. 
 

¶ Measurement with EV-tester, simulation Status B/C/D, PWM signal. 
o 13 Amp 
o 20 Amp 
o 32 Amp 
o 63 Amp 

 

3.3.2. Extended tests - conformance tests 

The extended tests can be also defined as conformance tests. Here, the compliance with the IEC-
61581 is to be assessed; particularly the critical values (limits) or worst case scenarios (see Table 
2.3): 
 

¶ SUT-EV-A: 
o Positive CP-Voltage: 11.4 V 
o Negative CP-Voltage: -12 V 
o Frequency: 1 kHz 
o Source Resistor: 1030 Ý 
 

¶ SUT-EV-B: 
o Positive CP-Voltage: 12.6 V 
o Negative CP-Voltage: -12 V 
o Frequency: 1 kHz 
o Source Resistor: 970 Ý 

 

¶ SUT-EV-C: 
o Positive CP-Voltage: 12 V 
o Negative CP-Voltage: -11.4V 
o Frequency: 1 kHz 
o Source Resistor: 1030 Ý 
 

¶ SUT-EV-D: 
o Positive CP-Voltage: 12 V 
o Negative CP-Voltage: -12.6 V 
o Frequency: 1 kHz 
o Source Resistor: 970 Ý 

 

¶ SUT-EV-E: 
o Positive CP-Voltage: 12 V 
o Negative CP-Voltage: -12 V 
o Frequency: 995 Hz 
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o Source Resistor: 1 k Ý 

¶ SUT-EV-F: 
o Positive CP-Voltage: 12 V 
o Negative CP-Voltage: -12 V 
o Frequency: 1,005 kHz 
o Source Resistor: 1 kÝ 
 

3.3.3. Description of the tests 

For this deliverable a series of tests defined as ñbasicò will be performed. As mentioned in section 3.2, 
following aspects are to be tested: 

¶ Connectivity 

¶ Detection of current rates of the cables 

¶ Detection of change between different states (A/B/C/D) 

¶ Quality of the PWM signal 
o Frequency 
o Voltage levels 
o Rise time 

 
The first two aspects, connectivity and detection of current rates, will be performed by using two 
cables with plugs commonly available in the market. The other two aspects will be performed with the 
help of an ñEV-Testerò which is able to simulate different states of the EV in a similar manner as 
defined in the state machine for typical control pilot in the IEC 61851-1. 

The procedure to be followed in the tests is defined by test cases, which specify the order in which 
actions should be performed as well as the setup of the test equipment. The test cases also emulate a 
normal charging procedure made when an EV is plugged to an EVSE by a common user. 

3.3.4. Equipment 

For this series of tests a set of different EVs and EVSEs representative of those available at this time 
in the European market and to which the participating partners have access have been selected. Each 
partner choses independently the EVs and EVSEs to perform the tests. The only equipment used by 
all partners was the connection devices and the EV-Tester. 

3.3.4.1 Tested EVs 

A total of 6 EVs, representative of the market, were made available for the tests: 

¶ BMW i3 

¶ German e-Cars Stromos 

¶ Mitsubishi I-MIEV 

¶ AC-Propulsion eBox 

¶ Renault Kangoo 

¶ Renault Zoe 
 
Since the results of the tests of each EV cannot be made public, for the evaluation and results, the 
EVs (manufacturer/model) will be randomly replaced by identifiers EV1 to EV6. 
 

3.3.4.2 Tested EVSEs 

A total of 6 EVSEs, representative of the market, where made available for the tests: 

¶ Phoenix Contact UM DE EV Charge Control 
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¶ RWE eBOX Smart 

¶ ELCOS Prototype 

¶ SCAME 204.CA21B 

¶ Eon Wallbox 

¶ ABB Terra 51AC 
 
Since the results of the tests of each EVSE cannot be made public, for the evaluation and results, the 
EVSEs (manufacturer/model) will be randomly replaced by identifiers EVSE1 to EVSE6. 
 

3.3.4.3 Connection devices 

The other component of the charging system is the connection device. In this case, the main purpose 
is to address the compatibility of the different connectors available in the market and if the cables are 
properly identified by the EVSE. Additionally, an EV-tester has been included due to its flexibility to 
simulate cables with different current ratings as well as the different states of the EV in the charging 
process. 
 
The EV tester works by switching a set of different resistances ON and OFF according to the 
specification of the IEC 61851 norm. It also provides a port to extract the PWM signal and read it with 
an oscilloscope. In this way the accuracy of the resulting PWM signal can be tested and, more 
important, it can be tested if the EVSE properly identifies a cable and either provides the 
corresponding current or interrupts the charging process in case the cable is not appropriate. The 
specifications are as follows: 
 
Cable 1: 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Nominal current: 16 A 

¶ Length: 5 m 
Cable 2: 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug J1772, Type 1, 1-Phase 

¶ Nominal current: 32 A 

¶ Length: 5 m 
 
EV-Tester 

¶ Manufacturer: Walther Elektronische Systeme (see Figure 3.3) 

¶ Specifications: EV-Tester/Simulator cable  

¶ length 1.5 m  

¶ outlet Type 2  

¶ 13 A, 20 A, 32 A, 63 A 

¶ simulation status B/C/D  

¶ 3-Phases 

 

Figure 3.3: EV Tester/Simulator from Walther Elektrotechnische Systeme 
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4. ¢Ŝǎǘ tǊƻŎŜŘǳǊŜ 

 

DTU

RSE

AIT

TULIWES

 

Figure 4.1: Roadmap of the round robin tests 

As stated in section 3.3, only the basic tests are to be performed. To be able to compare the results, 
the test procedure has been defined and grouped in 10 test cases. As shown in Figure 4.1, each of 
the five institutions taking part in this work (DTU, IWES, RSE, AIT and TUL) is to perform all the tests 
with the equipment they have available (EVs and EVSEs). The set of connection devices is to be sent 
around and each partner should perform the tests as indicated in the test cases. The results of the test 
cases are shown in Appendix of this document. 
 
Test cases 001 to 002 test the connectivity and the proper detection of the two cables (see section 
3.3.4.3) while test cases 003 to 010 use the EV-tester to check proper detection of the cables, change 
between states and evaluate the shape and voltage levels of the resulting PWM signal. The EV-tester 
is used to simulate charging cables from 13 A to 63 A and charging states C and D. 
 

SUT-Cable-001: Cable charging test 16 A 
SUT-Cable-002: Cable charging test 32 A 
SUT-Cable-003: EV simulator 13 A, State C 
SUT-Cable-004: EV simulator 13 A, State D 
SUT-Cable-005: EV simulator 20 A, State C 
SUT-Cable-006: EV simulator 20 A, State D 
SUT-Cable-007: EV simulator 32 A, State C 
SUT-Cable-008: EV simulator 32 A, State D 
SUT-Cable-009: EV simulator 63 A, State C 
SUT-Cable-010: EV simulator 63 A, State D 
 
In test cases 003 to 010, a screen shot of the PWM signal is required when possible in order to check 
the shape as well as measuring the voltage levels, duty cycle and rise time. The names of the EVSE 
and EV manufacturers have been hidden for confidentiality reasons. 
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5. wŜǎǳƭǘǎ ƻŦ ǘƘŜ wƻǳƴŘ wƻōƛƴ ¢Ŝǎǘǎ 

A total of 58 tests were performed as listed in Table 5.1. An analysis of the results will be carried out in 
the following sections. 

Table 5.1: Performed tests 

Performed Tests 
Test Case IWES RSE AIT TUL DTU 

Cable charging test 16 A 1 1 1 1 1 

Cable charging test 32 A 1 1 1 1 1 

EV simulator 13 A, State C 2 1 1 1 1 

EV simulator 13 A, State D 2 1 1 1 1 

EV simulator 20 A, State C 2 1 1 1 1 

EV simulator 20 A, State D 2 1 1 1 1 

EV simulator 32 A, State C 2 1 1 1 1 

EV simulator 32 A, State D 2 1 1 1 1 

EV simulator 63 A, State C 2 1 1 1 1 

EV simulator 63 A, State D 2 1 1 1 1 
 

 

5.1. Cable Compatibility Tests 

Cable compatibility refers to test cases 001 to 002. Test case 001 uses a 16A cable with a 62196-2 
plug [8] at the EVSE side and a J1772 plug at the EV side. The results in Table 5.2 show that only in 
two cases it was possible to use this cable to charge. In two out of 6 tests performed (TC-001) the 
plugs were not compatible. 

Table 5.2: Results of test case 001 

Cable 16 Amp 62196-2/J1772 

TC-001 Charge Connector 
Compatible 

Test 1 U V 

Test 2 V V 

Test 3 U V 

Test 4 U U 

Test 5 U U 

Test 6 V V 
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Table 5.3 shows the results of test case 002 (TC-002) where a 32 A cable with plugs 62196-2 at both 
EV and EVSE sides were tested. In the tests where the plug was compatible, the vehicle was also 
able to charge, meaning, that this connector has a better acceptance in the market. The charging 
current of 32 A also shows to be more used by EVs and EVSEs manufacturers. 

Table 5.3: Results of test case 002 

Cable 32 A 62196-2/62196-2 

TC-002 Charge Connector 
Compatible 

Test 1 U U 

Test 2 U U 

Test 3 U U 

Test 4 V V 

Test 5 V V 

Test 6 V V 

 

The results of test cases 003 to 010 are shown in the following section. 
 

5.2. PWM Signal Tests - State C 

The PWM signal tests on state C ñready to chargeò (see Table 2.2) evaluate the voltage levels and 
duty cycle according to the values presented in section 2.1.1.1 and Table 2.3. 
 
The green and blue lines represent the limits of positive and negative CP voltage, respectively. For the 
duty cycle, the different charging levels are presented to be able to evaluate if the charging current 
indicated by the EVSE is as expected. Only the EVSEs able to charge at the specific current rates are 
shown. The duty cycle corresponding to the charging states are  
 

 

Figure 5.1: Results of test case 003 
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Figure 5.2: Results of test case 005 

 

 

 

Figure 5.3: Results of test case 007 

 

 

 

Figure 5.4: Results of test case 009 
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5.2.1. Rise time ς State C 

As an additional measurement to the duty cycle, the rise time has been measured, this provides a 
possibility to assess the shape and accuracy of the PWM signal. The rise time limits for testing are 
specified in Table 2.5. In Figure 5.5 and Figure 5.6, the green line represents the nominal rise time 
value and the yellow line represents the maximum rise time for tests, the values should fall into that 
range. 
 

   

Figure 5.5: Results test case 003 and 005 

 

   

Figure 5.6: Results of test case 007 and 009 
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The PWM signal tests on state D ñready to charge - ventilation requiredò (see Table 2.2) evaluate the 
voltage levels and duty cycle according to the values presented in section 2.1.1.1. 
 
For the CP voltage, the green and blue lines represent the limits of positive and negative CP voltage 
respectively. For the duty cycle, the different charging levels are presented to be able to evaluate if the 
charging current indicated by the EVSE is as expected. Only the EVSEs able to charge at the specific 
current rates are shown. 
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Figure 5.7: Results of test case 004 

 

 

  

Figure 5.8: Results of test case 006 

 

 

  

Figure 5.9: Results of test case 008 
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Figure 5.10: Results of test case 010 

 

5.3.1. Rise time ς State D 

The rise time is specified in Table 2.5. In Figure 5.11 and Figure 5.12 the green line represents the 

nominal rise time value and the yellow line represents the maximum rise time 

 

   

Figure 5.11: Results of test case 004 and 006 

 

   

Figure 5.12: Results of test case 008 and 010 
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5.4. Analysis of Results 

In the first series of interlaboratory tests, a round robin test was executed with the objective of 
assessing the conformance to the IEC 61851 standard of commercially available EVs, EVSEs and 
connection devices. The tests should help setting a reference point for future more advanced tests 
regarding interoperability and other more complex standards, as well as help improve laboratory 
capabilities and standardization of procedures. A total of 58 tests have been performed by 5 test 
institutions, where 6 EVs and 6 EVSEs were put to test. 
 

5.4.1. Cable compatibility tests 

The cable compatibility tests of section 5.1, Table 5.2 shows a low acceptance of cables with 16A 
current rate, since only 2 out of 6 EVs were able to charge. Plug connection was positive only in 4 of 6 
tests. The results in Table 5.3 show a middle acceptance of the 32A cable as well as of the 62196-2 
plugs. 
 

5.4.2. PWM signal tests (state C) 

In the range until 13A, a total of 3 EVSEs were able to start a charging process, corresponding to EV-
state C (see Figure 5.1). The positive and negative voltage levels of the PWM signal are within the 
tolerances defined in Table 2.3. The duty cycle of EVSE2 and EVSE5 are signalling the right charging 
current. EVSE6 showed a duty cycle that corresponds to 16 Amp, only current available, which would 
excess the capacity of the cable. This can be seen as a deficiency of the device.  
 
In the range until 20A, a total of 4 EVSEs were able to start a charging process, corresponding to EV-
state C (see Figure 5.2). The positive and negative voltage levels of the PWM signal are within the 
limits defined in Table 2.3. The duty cycle of EVSE2 corresponds to the expected 20A. EVSE3, 
EVSE5 and EVSE6 set a duty cycle corresponding to 16A, which is the maximum current under 20A 
they can provide. In this case, the EVSEs reduce the current to the next smaller available current level 
in order not to exceed the capability of the cable. This is a correct behaviour. 
 
In the range until 32A, a total of 6 EVSEs were able to start a charging process, corresponding to EV-
state C (see Figure 5.3). The positive and negative voltage levels of the PWM signal are within the 
limits defined in Table 2.3. The duty cycle of EVSE1 to EVSE5 corresponds to the expected 32A. Only 
EVSE6 set a duty cycle corresponding to 16A, which is the maximum it can provide under 32A. This is 
a correct behaviour. 
 
In the range until 63A, a total of 6 EVSEs were able to start a charging process, corresponding to EV-
state C (see Figure 5.4). The positive and negative voltage levels of the PWM signal are within the 
limits defined in Table 2.3. With exception of EVSE3 and EVSE6 which charged at 16A, all devices set 
a duty cycle corresponding to 32A, which is the maximum supported by the devices. It is interesting 
the case of EVSE3, which instead of reducing to available 32A goes a step lower to 16A; the internal 
processes of the device are unknown.  
 

5.4.3. Rise time (state C) 

Rise time limits are specified in the IEC 61851standard (see Table 2.5). In the range until 13A (see 
Figure 5.5) the rise time of EVSE5 and EVSE6 fall close to the nominal value and still under the 
maximum allowed for tests. The rise time of EVSE2 is above the maximum limit.  
 
In the range until 20A (see Figure 5.5) EVSE3, EVSE5 and EVSE6 are within the limits and EVSE2 
exceed the maximum limit by 1ɛs, around 14%. 
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In the case of ranges until 32A and 63A (see Figure 5.6) EVSE2 falls again above the range by 14%. 
The rise time of EVSE3, EVSE5 and EVSE6 is maintained within the limits. 
 

5.4.4. PWM signal tests (state D) 

In the range until 13A, a total of 2 EVSEs were able to start a charging process with required 
ventilation, corresponding to EV-state D (see Figure 5.7). The positive and negative voltage levels of 
the PWM signal are within the limits defined in Table 2.3. The duty cycle of EVSE5 corresponds to the 
expected 13A but EVSE6 set a duty cycle corresponding to 16A. This can be seen as a deficiency or 
error of the device. 
 
In the range until 20A, a total of 2 EVSEs were able to start a charging process with required 
ventilation, corresponding to EV-state D (see Figure 5.8). The positive and negative voltage levels of 
the PWM signal are within the limits defined in Table 2.3. The duty cycle of EVSE5 and EVSE6 
corresponds to 16A, which is the maximum they can provide under 20A. In this case the EVSEs 
reduce the current to the next smaller available current level in order not to exceed the capability of 
the cable.  
 
In the range until 32A, a total of 4 EVSEs were able to start a charging process with required 
ventilation, corresponding to EV-state D (see Figure 5.9). The positive and negative voltage levels of 
the PWM signal are within the limits defined in Table 2.3. The duty cycle of EVSE1, EVSE4 and 
EVSE5 corresponds to the expected 32A. Only EVSE6 set a duty cycle corresponding to 16A, which 
is the maximum it can provide under 32A. 
 
In the range until 63A, a total of 4 EVSEs were able to start a charging process with required 
ventilation, corresponding to EV-state D (see Figure 5.10). The positive and negative voltage levels of 
the PWM signal are within the limits defined in Table 2.3. The duty cycle of EVSE1, EVSE4 and 
EVSE5 corresponds to the expected 63A. Only EVSE6 set a duty cycle corresponding to 16A, which 
is the maximum it can provide under 32A.  
 

5.4.5. Rise time (state D) 

Rise time limits are specified in the IEC 61851standard (see Table 2.5). In the range until 13A (see 
Figure 5.11), the rise time of EVSE5 and EVSE6 fall close to the nominal value and under the 
maximum rise time allowed for tests. 
 
In the range until 20A (see Figure 5.11) the rise time of EVSE5 and EVSE6 fall close to the nominal 
value and under the maximum rise time allowed for tests. 
 
In the case of ranges until 32A and 63A (see Figure 5.12) EVSE2 falls again above the range by 14%. 
The rise time of EVSE3, EVSE5 and EVSE6 is maintained within the limits. 
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6. /ƻƴŎƭǳǎƛƻƴǎ 

The main results obtained from the interlaboratory comparison test are detailed in the previous 
section. 
 
However, the main purpose of this task was to carry out the first practical exercise towards the final 
objective of creating an interlaboratory structure able to deal with tests for interoperability of vehicle 
charging systems. Interoperability tests demand a high level of specialization and resources that 
require high monetary investments from the institutions willing to perform such tests. 
 
This deliverable D4.2 was meant to be used as one of the references for assessing MS1, ñDefinition of 
the needs: new tests and conformance testing methodsò. Indeed T4.2 has been the umbrella for the 
first step facing the use of the COTEVOSô unified infrastructure, right now in its implementation phase, 
and the definition and performance of the round robin tests for interoperability assessment. Moreover, 
it has allowed the partners (for instance, TECNALIA, who had no capability for conformance testing 
against IEC61851 standard) to make progress towards designing and implementing the necessary 
infrastructure, which will be used in T4.3. 
 
The tests showed that there is still certain grade of incompatibility referring to the plugs in the vehicles, 
meaning that the owners of the cars are in some grade constrained to the cables provided by the 
manufacturer. In the case of the charging currents, a lower acceptance rate happened for the 13A and 
16A cables while the most accepted was 32A cable. High current systems using 63A are as well rare 
and none of the tested EVSEs supported them, however it was possible to charge with them at lower 
currents. 
 
The PWM signal was tested comparing features like voltage levels, duty cycle and rise time for EV-
states C and D. The importance of the PWM signal lays in the fact that it is the manner in which the 
IEC-61851 defines charging mode 3, and it is also crucial for high level communications standards like 
the ISO/IEC 15118. 
 
Although the results from the PWM signal for states C and D showed a good compliance of the 
required values, at least two of the tested devices showed errors in the detection of the current rates 
available as well as exceeded the value of rise time. It was also observed that some devices perform 
very close to the accepted limits making even more important an accurate evaluation of commercially 
available products. 
 
In a relative small probe of 6 EVSEs and 3 connection devices the tests showed incompatibilities and 
discrepancies with the standard, therefore it is meaningful to expand these tests and to upgrade the 
test facilities to other standards. 
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!ǇŜƴŘƛȄ ! 

A.1 Test case 001 

 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 

Test Case ID Cable charging test 16 Amp 

 

 

SUT-Cable-001 Charging test, cable 16 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 16 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Length: 5m 

¶ Other: Part Number DSIEC2b-2e EV16 5C 3 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 3 
 

 

EV Specifications ¶ Manufacturer: EV1 

¶ Model: X 

¶ Charging mode: Mode 3 
 

 

Preconditions ¶ SOC below 50% 
    

 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no):  No, cable rejected 

¶ Charging voltage (Ph. 1/2/3)*:  

¶ Charging current (Ph. 1/2/3)*:  

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]:  

¶ Stop charging process according to manufacturer instructions 

¶ Unplug cable 
 

 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 

Test Case ID Cable charging test 16 Amp 

 

 

SUT-Cable-001 Charging test, cable 16 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 16 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Length: 5m 

¶ Other: Part Number DSIEC2b-2e EV16 5C 3 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 3 
 

 

EV Specifications ¶ Manufacturer: EV1 

¶ Model: X 

¶ Charging mode: Mode 3 
 

 

Preconditions ¶ SOC below 50% 
    

 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no):  No, cable rejected 

¶ Charging voltage (Ph. 1/2/3)*:  

¶ Charging current (Ph. 1/2/3)*:  

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]:  

¶ Stop charging process according to manufacturer instructions 

¶ Unplug cable 
 

 

 

Postconditions ¶ Unplug cable 
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Partner Version Date 

 

 
RSE 1.0 31/07/2014 

 

 

Test Case ID Cable charging test 16 Amp 

 

 

SUT-Cable-001 Charging test, cable 16 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 16 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Length: 5m 

¶ Other: Part Number DSIEC2b-2e EV16 5C 3 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3 
 

 

EV Specifications ¶ Manufacturer:  EV2 

¶ Model:  X 

¶ Charging mode: Mode 3   
 

 

Preconditions ¶ SOC below 50% 
    

 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no): NO, cable rejected 

¶ Charging voltage (Ph. 1/2/3)*:  

¶ Charging current (Ph. 1/2/3)*:  

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]:  

¶ Stop charging process according to manufacturer instructions 

¶ Unplug cable 
 

 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
AIT 1.0 22.8.14 

 

 

Test Case ID Cable charging test 16 Amp 

 

 

SUT-Cable-001 Charging test, cable 16 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 16 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Length: 5m 

¶ Other: Part Number DSIEC2b-2e EV16 5C 3 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model:  X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV Specifications ¶ Manufacturer: EV3 

¶ Model: X 

¶ Charging mode: Mode 2 
 

 

Preconditions ¶ SOC below 50% 
    

 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no):  No, cable rejected 
EVSE signaled Error code E / F, which indicates either: a short 
circuit, voltage support not available, EVSE not available 

¶ Stop charging process according to manufacturer instructions 

¶ Unplug cable 
 

 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 

Test Case ID Cable charging test 16 Amp 

 

 

SUT-Cable-001 Charging test, cable 16 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 16 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Length: 5m 

¶ Other: Part Number DSIEC2b-2e EV16 5C 3 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV Specifications ¶ Manufacturer:  EV4 

¶ Model:  X 

¶ Charging mode: Mode 1 
 

 

Preconditions ¶ SOC below 50% 
    

 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no):  No, the cable not compatible 
with the car inlet 

¶ Charging voltage (Ph. 1/2/3)*:  

¶ Charging current (Ph. 1/2/3)*:  

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]:  

¶ Stop charging process according to manufacturer instructions 

¶ Unplug cable 
 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 

 
Partner Version Date 

 

 
DTU 1.0 26-09-2014 

 

 

Test Case ID Cable charging test 16 Amp 

 

 

SUT-Cable-001 Charging test, cable 16 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 16 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Length: 5m 

¶ Other: Part Number DSIEC2b-2e EV16 5C 3 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV Specifications ¶ Manufacturer: EV5 

¶ Model: X 

¶ Charging mode: Mode 3 
 

 

Preconditions ¶ SOC below 50% 
    

 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no):  Yes 

¶ Charging voltage (Ph. 1/2/3)*: 230V 

¶ Charging current (Ph. 1/2/3)*: 15A 

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]: 50/55 

¶ Stop charging process according to manufacturer instructions 

¶ Unplug cable 
 

 

 

Postconditions ¶ Unplug cable 
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A.2 Test case 002 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID Cable charging test 32 Amp 

 

 

SUT-Cable-002 Charging test, cable 32 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 32 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug J1772, Type 1, 1-Phase 

¶ Length: 5m 

¶ Other: Part Number DSI DSIEC EV32P P 5C 
 

 

EVSE Specifications ¶ Manufacturer: ELCOS 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 3 
 

 

EV Specifications ¶ Manufacturer: EV1 

¶ Model: X 

¶ Charging mode: Mode 2 
 

 

Preconditions ¶ SOC below 50% 
    

 
 
 
 
 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no): No, cable plug incompatible 

¶ Charging voltage (Ph. 1/2/3)*: 

¶ Charging current (Ph. 1/2/3)*: 

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]: 

¶ Stop charging process according to manufacturer instructions 
 

 
 
 
 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID Cable charging test 32 Amp 

 

 

SUT-Cable-002 Charging test, cable 32 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 32 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug J1772, Type 1, 1-Phase 

¶ Length: 5m 

¶ Other: Part Number DSI DSIEC EV32P P 5C 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV Specifications ¶ Manufacturer: EV1 

¶ Model: X 

¶ Charging mode: Mode 2 
 

 

Preconditions ¶ SOC below 50% 
    

 
 
 
 
 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no): Yes 

¶ Charging voltage (Ph. 1/2/3)*: 230 V 

¶ Charging current (Ph. 1/2/3)*: 32 A 

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]: 60/100 

¶ Stop charging process according to manufacturer instructions 
 

 
 
 
 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
RSE 1.0 31/07/2014 

 

 

Test Case ID Cable charging test 32 Amp 

 

 

SUT-Cable-002 Charging test, cable 32 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 32 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug 62196-2, Type 2, 3-Phase 

¶ Length: 5m 

¶ Other: Part Number DSIEC2b-2e EV16 5C 3 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3 
 

 

EV Specifications ¶ Manufacturer:  EV2 

¶ Model:  X 

¶ Charging mode: Mode 3   
 

 

Preconditions ¶ SOC below 50% 
    

 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no): NO, cable rejected 

¶ Charging voltage (Ph. 1/2/3)*:  

¶ Charging current (Ph. 1/2/3)*:  

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]:  

¶ Stop charging process according to manufacturer instructions 

¶ Unplug cable 
 

 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
AIT 1.0 21.8.14 

 

 
Test Case ID Cable charging test 32 Amp 

 

 

SUT-Cable-002 Charging test, cable 32 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 32 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug J1772, Type 1, 1-Phase 

¶ Length: 5m 

¶ Other: Part Number DSI DSIEC EV32P P 5C 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model:  X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV Specifications ¶ Manufacturer: EV3 

¶ Model: X 

¶ Charging mode: Mode 2 
 

 

Preconditions ¶ SOC below 50% 
    

 
 
 
 
 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no): yes 

¶ Charging voltage (Ph. 1/2/3)*: 232,6 V / 235,6 V / 235,2 V 

¶ Charging current (Ph. 1/2/3)*:  13,7 A / 0 A / 0 A 

¶ Phase shift (I-U)[°]*: 0.9959 / 0 / 0 

¶ Charge status (start/end)[%]: 35% / 100 % 

¶ Stop charging process according to manufacturer instructions 
 

 
 
 
 

 

Postconditions ¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 
Test Case ID Cable charging test 32 Amp 

 

 

SUT-Cable-002 Charging test, cable 32 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 32 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug J1772, Type 1, 1-Phase 

¶ Length: 5m 

¶ Other: Part Number DSI DSIEC EV32P P 5C 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV Specifications ¶ Manufacturer:  EV4 

¶ Model:  X 

¶ Charging mode: Mode 1 
 

 

Preconditions ¶ SOC below 50% 
    

 
 
 
 
 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no): Yes 

¶ Charging voltage (Ph. 1/2/3)*: 230 V 

¶ Charging current (Ph. 1/2/3)*: - 

¶ Phase shift (I-U)[°]*: - 

¶ Charge status (start/end)[%]: 45/100 

¶ Stop charging process according to manufacturer instructions 

 
 
 
 

 

Postconditions ¶ Unplug cable 
 



  
 

Deliverable D4.2  44-97 EU Project no. 608934 

(*) Only if possible 

 
Partner Version Date 

 

 
DTU 1.0 26-09-2014 

 

 
Test Case ID Cable charging test 32 Amp 

 

 

SUT-Cable-002 Charging test, cable 32 Amp 
 
 

   

 

Cable Specifications ¶ Nominal Current: 32 Amp 

¶ Plug EVSE side: Male Plug 62196-2, Type 2, 3-Phase 

¶ Plug EV side: Female Plug J1772, Type 1, 1-Phase 

¶ Length: 5m 

¶ Other: Part Number DSI DSIEC EV32P P 5C 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV Specifications ¶ Manufacturer: EV6 

¶ Model: X 

¶ Charging mode: Mode 3 
 

 

Preconditions ¶ SOC below 50% 
    

 
 
 
 
 

Test  Case Description 
 
 

Charging process 

¶ Plug cable to EVSE 

¶ Plug cable to EV 

¶ Start charging process according to manufacturer instructions 

¶ Successful charging start (yes/no): Yes 

¶ Charging voltage (Ph. 1/2/3)*: 230V 

¶ Charging current (Ph. 1/2/3)*: 16A 

¶ Phase shift (I-U)[°]*: 

¶ Charge status (start/end)[%]: 50/75 

¶ Stop charging process according to manufacturer instructions 
 

 
 
 
 

 

Postconditions ¶ Unplug cable 
 



  
 

Deliverable D4.2  45-97 EU Project no. 608934 

A.3 Test case 003 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID EV simulator 13 Amp C 

 

 

SUT-Cable-003 EV simulation using cable tester, 13 Amp, states B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, cable rejected 

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  

¶ Rise time:  

¶ CP positive voltage:  

¶ CP negative voltage:  
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  46-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID EV simulator 13 Amp C 

 

 

SUT-Cable-003 EV simulation using cable tester, 13 Amp, states B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 23.10% 

¶ Rise time: 8.163us 

¶ CP positive voltage: 6.6V 

¶ CP negative voltage: -13.00V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  47-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
RSE 1.0 31/07/2014 

 

 
Test Case ID EV simulator 13 Amp C 

 

 

SUT-Cable-003 EV simulation using cable tester, 13 Amp, states B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch C to position ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): No, cable rejected  

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  

¶ Rise time:  

¶ CP positive voltage:  

¶ CP negative voltage:  

 
 

 

Postconditions ¶ Set all switches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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Deliverable D4.2  48-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
AIT 1.0 20.08.14 

 

 
Test Case ID EV simulator 13 Amp C 

 

 

SUT-Cable-003 EV simulation using cable tester, 13 Amp, states B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model:  X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  NO, cable rejected 
EVSE signaled Error code E / F, which indicates either: a short 
circuit, voltage support not available, EVSE not available 

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  

¶ Rise time: 

¶ CP positive voltage:  +6V const. 

¶ CP negative voltage:  +6V const. 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  49-97 EU Project no. 608934 

(*) Only if possible 

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 
Test Case ID EV simulator 13 Amp C 

 

 

SUT-Cable-003 EV simulation using cable tester, 13 Amp, states B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   Yes 

¶ Take a screen shot of CP signal* 

 
¶ Duty cycle: 21,6% 

¶ Rise time: 1,64 µs 

¶ CP positive voltage: 6,4 V 

¶ CP negative voltage: -12,6 V 
 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  50-97 EU Project no. 608934 

(*) Only if possible 
  

 Partner Version Date 
 

 
DTU 1.0 26-09-2014 

 

 
Test Case ID EV simulator 13 Amp C 

 

 

SUT-Cable-003 EV simulation using cable tester, 13 Amp, states B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 26.3% 

¶ Rise time: 3.5us 

¶ CP positive voltage: 6.1V 

¶ CP negative voltage: -12.5V 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  51-97 EU Project no. 608934 

A.4 Test case 004 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID EV simulator 13 Amp D 

 

 

SUT-Cable-004 EV simulation using cable tester, 13 Amp, states B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, cable rejected 

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  

¶ Rise time: 

¶ CP positive voltage: 

¶ CP negative voltage: 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  52-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID EV simulator 13 Amp D 

 

 

SUT-Cable-004 EV simulation using cable tester, 13 Amp, states B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, Mode D not available 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 100% 

¶ Rise time: 0 us 

¶ CP positive voltage: 0 V 

¶ CP negative voltage: 0 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  53-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
RSE 1.0 31/07/2014 

 

 
Test Case ID EV simulator 13 Amp D 

 

 

SUT-Cable-004 EV simulation using cable tester, 13 Amp, states B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): No, cable rejected  

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 100% 

¶ Rise time: 0 s 

¶ CP positive voltage: 2.5 V 

¶ CP negative voltage: 2.5 V 

 
 

 

Postconditions ¶ Set all switches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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Deliverable D4.2  54-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
AIT 1.0 20.08.14 

 

 
Test Case ID EV simulator 13 Amp D 

 

 

SUT-Cable-004 EV simulation using cable tester, 13 Amp, states B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model:  X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   NO, cable rejected 
EVSE signaled Error code E / F, which indicates either: a short 
circuit, voltage support not available, EVSE not available 

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  - 

¶ Rise time: -  

¶ CP positive voltage: +3V const. 

¶ CP negative voltage: +3V const. 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  55-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 
Test Case ID EV simulator 13 Amp D 

 

 

SUT-Cable-004 EV simulation using cable tester, 13 Amp, states B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch D to Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   Yes 

¶ Take a screen shot of CP signal* 

 
¶ Duty cycle: 22,1 

¶ Rise time: 1,66 µs 

¶ CP positive voltage: 3,2 V 

¶ CP negative voltage: -12,6 V 
 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  56-97 EU Project no. 608934 

(*) Only if possible 

 
Partner Version Date 

 

 
DTU 1.0 26-09-2014 

 

 
Test Case ID EV simulator 13 Amp D 

 

 

SUT-Cable-004 EV simulation using cable tester, 13 Amp, states B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 13 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ мо! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 26.1% 

¶ Rise time: 2.5us 

¶ CP positive voltage: 3.2V 

¶ CP negative voltage: -12.4V 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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A.5 Test case 005 

(*) Only if possible 
  

 Partner Version Date 
 

 
IWES 1.0 15.07.2014 

 

 
Test Case ID EV simulator 20 Amp C 

 

 

SUT-Cable-005 EV simulation using cable tester, 20 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch B to Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, cable rejected 

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  

¶ Rise time: 

¶ CP positive voltage: 

¶ CP negative voltage: 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
  

 Partner Version Date 
 

 
IWES 1.0 15.07.2014 

 

 
Test Case ID EV simulator 20 Amp C 

 

 

SUT-Cable-005 EV simulation using cable tester, 20 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 54.52% 

¶ Rise time: 8.006 us 

¶ CP positive voltage: 6.6 V 

¶ CP negative voltage: -13.00 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
  

 Partner Version Date 
 

 
RSE 1.0 31/07/2014 

 

 
Test Case ID EV simulator 20 Amp C 

 

 

SUT-Cable-005 EV simulation using cable tester, 20 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): YES  

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 27.1% 

¶ Rise time: 2.8 ms 

¶ CP positive voltage: 5.2 V 

¶ CP negative voltage: -11.2 V 

 
 

 

Postconditions ¶ Set all switches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
AIT 1.0 20.8.14 

 

 
Test Case ID EV simulator 20 Amp C 

 

 

SUT-Cable-005 EV simulation using cable tester, 20 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model:  X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   NO, cable rejected 
EVSE signaled Error code E / F, which indicates either: a short 
circuit, voltage support not available, EVSE not available 

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  - 

¶ Rise time: -  

¶ CP positive voltage: +6V const. 

¶ CP negative voltage: +6V const. 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 
Test Case ID EV simulator 20 Amp C 

 

 

SUT-Cable-005 EV simulation using cable tester, 20 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ (ON) 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   Yes 

¶ Take a screen shot of CP signal* 

 
¶ Duty cycle: 26,6% 

¶ Rise time: 1,67 µs 

¶ CP positive voltage: 6,4 V 

¶ CP negative voltage: -12,6 V 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 

 
Partner Version Date 

 

 
DTU 1.0 26-09-2014 

 

 
Test Case ID EV simulator 20 Amp C 

 

 

SUT-Cable-005 EV simulation using cable tester, 20 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 25.9% 

¶ Rise time: 3.4us 

¶ CP positive voltage: 6.1V 

¶ CP negative voltage: -12.5V 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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A.6 Test case 006 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 15.07.2014 

 

 
Test Case ID EV simulator 20 Amp D 

 

 

SUT-Cable-006 EV simulation using cable tester, 20 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch B to position ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, cable rejected 

¶ Take a screen shot of CP signal* 

¶ Duty cycle:  

¶ Rise time: 

¶ CP positive voltage: 

¶ CP negative voltage: 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
 

 
Partner Version Date 

 

 
IWES 1.0 15.07.2014 

 

 
Test Case ID EV simulator 20 Amp D 

 

 

SUT-Cable-006 EV simulation using cable tester, 20 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, cable rejected 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 100% 

¶ Rise time: 0 us 

¶ CP positive voltage: 0 V 

¶ CP negative voltage: 0 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
  

 Partner Version Date 
 

 
RSE 1.0 31/07/2014 

 

 
Test Case ID EV simulator 20 Amp D 

 

 

SUT-Cable-006 EV simulation using cable tester, 20 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Typ2 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): NO, ventilation not possible 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 100% 

¶ Rise time: 0 s 

¶ CP positive voltage: 2.5 V 

¶ CP negative voltage: 2.5V 

 
  

 

Postconditions ¶ Set all switches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 
Test Case ID EV simulator 20 Amp D 

 

 

SUT-Cable-006 EV simulation using cable tester, 20 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   Yes 

¶ Take a screen shot of CP signal* 

 
¶ Duty cycle: 27,1% 

¶ Rise time: 1,66 µs 

¶ CP positive voltage: 3,2 V 

¶ CP negative voltage: -12,6 V 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 

 
Partner Version Date 

 

 
DTU 1.0 26-09-2014 

 

 
Test Case ID EV simulator 20 Amp D 

 

 

SUT-Cable-006 EV simulation using cable tester, 20 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 20 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ нл! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 25.9% 

¶ Rise time: 2.3us 

¶ CP positive voltage: 3.1V 

¶ CP negative voltage: -12.4V 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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A.7 Test case 007 

(*) Only if possible 

 
Partner Version Date 

 

 
IWES 1.0 15.07.2014 

 

 
Test Case ID EV simulator 32 Amp C 

 

 

SUT-Cable-007 EV simulation using cable tester, 32 Amp, state B-C 
 
 

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases. 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
 

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch B to position ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 53.35% 

¶ Rise time: 1.331 us 

¶ CP positive voltage: 6.8 V 

¶ CP negative voltage: -12.8 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 15.07.2014 

 

 
Test Case ID EV simulator 32 Amp C 

 

 

SUT-Cable-007 EV simulation using cable tester, 32 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases. 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 54.53 % 

¶ Rise time: 8.04 us 

¶ CP positive voltage: 6.6 V 

¶ CP negative voltage: -13 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  71-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
RSE 1.0 31/07/2014 

 

 
Test Case ID EV simulator 32 Amp C 

 

 

SUT-Cable-007 EV simulation using cable tester, 32 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases. 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no): YES 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 53.79% 

¶ Rise time: 2.8 ms 

¶ CP positive voltage: 5.3 V 

¶ CP negative voltage: -11.4 V 

 
 

 

Postconditions ¶ Set all switches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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Deliverable D4.2  72-97 EU Project no. 608934 

 
Partner Version Date 

 

 
AIT 1.0 20.8.14 

 

 
Test Case ID EV simulator 32 Amp C 

 

 

SUT-Cable-007 EV simulation using cable tester, 32 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases. 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model:  X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   YES 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 53% 

¶ Rise time:  pos. 2,4us neg. 9,6us 

¶ CP positive voltage:  +6,4V 

¶ CP negative voltage:  - 12,2V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 

 
 
 

 
Partner Version Date 

 



  
 

Deliverable D4.2  73-97 EU Project no. 608934 

(*) Only if possible 
  

 
AIT 1.0 20.8.14 

 

 
Test Case ID EV simulator 32 Amp D 

 

 

SUT-Cable-008 EV simulation using cable tester, 32 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model:  X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 53,0% 

¶ Rise time: pos. 2us neg. 10us 

¶ CP positive voltage:  +3,2V 

¶ CP negative voltage:  - 12,2V 
 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  74-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 
Test Case ID EV simulator 32 Amp C 

 

 

SUT-Cable-007 EV simulation using cable tester, 32 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases. 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch B to position ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

 
¶ Duty cycle: 53,3% 

¶ Rise time: 1,32 µs 

¶ CP positive voltage: 6,4 V 

¶ CP negative voltage: -12,6 V 
 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  75-97 EU Project no. 608934 

(*) Only if possible 

 
Partner Version Date 

 

 
DTU 1.0 26-09-2014 

 

 
Test Case ID EV simulator 32 Amp C 

 

 

SUT-Cable-007 EV simulation using cable tester, 32 Amp, state B-C 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases. 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 25.9% 

¶ Rise time: 3.2us 

¶ CP positive voltage: 6V 

¶ CP negative voltage: -12.7V 
 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  76-97 EU Project no. 608934 

A.8 Test case 008 

(*) Only if possible 

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID EV simulator 32 Amp D 

 

 

SUT-Cable-008 EV simulation using cable tester, 32 Amp, state B-D 
 
 

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, option not available 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 53.89% 

¶ Rise time: 708.8 us 

¶ CP positive voltage: 3.6 V 

¶ CP negative voltage: -12.8 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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Deliverable D4.2  78-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID EV simulator 32 Amp D 

 

 

SUT-Cable-008 EV simulation using cable tester, 32 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE2 

¶ Model: X 

¶ Available charging current: 13, 20, 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Switch D to position ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  No, option not available 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 100% 

¶ Rise time: 0 us 

¶ CP positive voltage: 0 V 

¶ CP negative voltage: 0 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  79-97 EU Project no. 608934 

(*) Only if possible 
  

 
Partner Version Date 

 

 
RSE 1.0 31/07/2014 

 

 
Test Case ID EV simulator 32 Amp D 

 

 

SUT-Cable-008 EV simulation using cable tester, 32 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer:  EVSE3 

¶ Model:  X 

¶ Available charging current: 16 A, 32 A 

¶ Charging mode: Mode 3  
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  NO, ventilation not possible   

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 100% 

¶ Rise time: 0 s 

¶ CP positive voltage: 2.5 V 

¶ CP negative voltage: 2.5 V 

 
For this case, a longer data acquisition was performed 

 

 

Postconditions ¶ Set all switches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
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Deliverable D4.2  80-97 EU Project no. 608934 

(*) Only if possible 

 
Partner Version Date 

 

 
AIT 1.0 20.8.14 

 

 
Test Case ID EV simulator 32 Amp D 

 

 

SUT-Cable-008 EV simulation using cable tester, 32 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE4 

¶ Model: X 

¶ Available charging current:  32A per phase 

¶ Charging mode:  Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 53,0% 

¶ Rise time: pos. 2us neg. 10us 

¶ CP positive voltage:  +3,2V 

¶ CP negative voltage:  - 12,2V 
 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά (OFF) 

¶ Unplug cable 
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Deliverable D4.2  82-97 EU Project no. 608934 

(*) Only if possible  
  

 
Partner Version Date 

 

 
TUL 1.0 08.09.2014 

 

 
Test Case ID EV simulator 32 Amp D 

 

 

SUT-Cable-008 EV simulation using cable tester, 32 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE5 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):   Yes 

¶ Take a screen shot of CP signal* 

 
¶ Duty cycle: 53,8% 

¶ Rise time: 1,66 µs 

¶ CP positive voltage: 3,2 V 

¶ CP negative voltage: -12,6 V 
 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  83-97 EU Project no. 608934 

(*) Only if possible 

 
Partner Version Date 

 

 
DTU 1.0 26-09-2014 

 

 
Test Case ID EV simulator 32 Amp D 

 

 

SUT-Cable-008 EV simulation using cable tester, 32 Amp, state B-D 
 
 

   

 

Test Equipment ¶ Cable Simulator switched to 32 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE6 

¶ Model: X 

¶ Available charging current: 16A 

¶ Charging mode: Mode 3 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
    

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ он! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ 5 ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 26.3% 

¶ Rise time: 2.5us 

¶ CP positive voltage: 3.1V 

¶ CP negative voltage: -12.4V 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 



  
 

Deliverable D4.2  84-97 EU Project no. 608934 

A.9 Test case 009 

(*) Only if possible 

 
Partner Version Date 

 

 
IWES 1.0 21.07.2014 

 

 
Test Case ID EV simulator 63 Amp C 

 

 

SUT-Cable-009 EV simulation using cable tester, 63 Amp, state B-C 
 
 

 

Test Equipment ¶ Cable Simulator switched to 63 Amp 

¶ Multimeter 

¶ Oscilloscope* 

¶ Plug EVSE side: Male Plug, Type 2, 3-Phases 
 

 

EVSE Specifications ¶ Manufacturer: EVSE1 

¶ Model: X 

¶ Available charging current: 32 Amp 

¶ Charging mode: Mode 2 
 

 

EV-Tester ¶ Manufacturer: Walther Elektronische Systeme 

¶ Specifications:  EV-Tester/Simulator cable length 1.5 m outlet 
Type 2  (13/20/32/63A), simulation status (B/C/D), 3-Phases 

 

 

Preconditions ¶ {ǿƛǘŎƘ t9 ƛƴ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Connect oscilloscope to PE output 
 

 
 
 
 
 

Test  Case Description 
 
 

¶ Plug in cable tester to EVSE 

¶ {ǿƛǘŎƘ со! ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ . ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ {ǿƛǘŎƘ / ǘƻ Ǉƻǎƛǘƛƻƴ ά9ƛƴέ όhbύ 

¶ Observe if the indicator lamps (L1, L2, L3) are activated 

¶ Successful charging start (yes/no):  Yes 

¶ Take a screen shot of CP signal* 

¶ Duty cycle: 53.36 % 

¶ Rise time: 924 ns 

¶ CP positive voltage: 6.6 V 

¶ CP negative voltage: -12.80 V 

 
 

 

 

Postconditions ¶ Set all witches of the EV-Tester to position ά!ǳǎά όhCCύ 

¶ Unplug cable 
 


















