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A.alpitronic - company profile
- alpitronic was founded in 2009 by 4 engineers as a start-up for contract
development in the automotive and aerospace industries.

+ products and services:

1)  contract development (historical): electronics development in the field

of power electronics (complete system: hardware and software)

2) power cycling: development of power cycling test benches and in-
house testing service for semiconductor modules

3) development and production of high-power DC-charging systems:
marketed under the brand hypercharger
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HOOD - OUR PASSION FOR YOUR SUCCESS

Fast facts

Next Level Systems Engineering

* in business since 2001

* currently ~30 consultants
e annual revenue ~4,5 mio. With consultancy, coachlng, operational support and tralnlng, we stand for the successful development

and operatlon of complex products services and systems..

* SFrO”3 growth course We create sustainable beneflts through expertise and experlence from over 20 years in customer projects.
v g uslemer erie R We are very successful with state of the art systems and requirements engineering in the automotive,

* Excellence in methodology and
) . = transportation, medical technology, pharmaceutical and retail sectors.
implementation : :

« certified with 1SO 9001, L /_-_.;"“;j; "', £ Vgl of \

ISO/IEC 27001 and TISAX
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Il Starting Point
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Il Main Tasks

+ To add new requirements, duplicate the requirement table with the relevant rows highlighted in
green for marketing

MKT_3
free to choose, manually defined, if needed. Not handled by Visure
(can be empty)

The charger must allow the service to test the grid connection.

Stakeholder Templates

PSO 1
Low/ Showstopper / Nice to have
A Sample/ B Sample/ C Sample / SOP/ QX of 20%X

To be filled to reply to the R&D comments

~

Information Model Handling Vizure - RoLs

INTERNATIONAL ELECTROTECHNICAL COMMISSION

365 ™ User Requiremants

IEC 62196-2:2025

Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive charging of
electric vehicles

3881 % Varun added 8 nam

Part 2: Dimensional compatibility requirements for AG pin and contact-tube accessories

System Requirements Process Break Down

Edition 4.0 — Publication date: 2025-11-25

Prepared by IEC Technical Committee TC 23 / SC 23H
REpracsss start R
A Start from MKT

P_CR_MKT «—

ICS: 29.120.30 + 43.120
ISBN: 978-2-8327-0827-9
. P_RAD_SRD
Thtsintant

3 = _P_RiD_SRD
Teloase)

Generis Roies

P_RAD_MK P_R
T Resten)

Standards & Norms Handling
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I PRODUCT DEVELOPMENT LIFE CYCLE
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I MARKETING INPUTS

Start

Build & Release

CRs Change Controlled Edits

Requirement 1

Requirement 2

Standards & Norms

_\\

e

h . Final
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Implement & Test 1.0

|
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Il Stakeholder Templates

Project Scope

\ 1
Requirements System Architecture
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I MKT Stakeholder — Template and Process

3.1 Add New Requirements:
+ To add new requirements, duplicate the requirement table with the relevant rows highlighted in
green for marketi

° 3
< | I a | I e I I e S ree to choose, manually defined, if needed. Not handled by Visure)
] can be e
e cl ust allo st the grid connection.

Inconsistent Documentation Formats

PSO 1
Low/ Showstopper / Nice to have
A Sample/ B Sample/ C Sample / SOP/ QX of 20XX

To be filled to reply to the R&D comments

R&D - Visure
SharetoR & D

No Closed Feedback Loop

V1.0

Interim
Update Combine with updated

By MKT by MKT
(MS Word combine feature)

ooooooo

Broken Traceability Chain

Marketing <—> R&D Roundtrip
( Process + Tool realisation)
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Il MKT Stakeholder Information Modell

R & D - Visure

SharetoR & D

MKT Base
Document in
Word

N

v/isure
Combine with updated

MKT Document
by MKT
(MS Word combine feature)

MKT Document
in Word

Commented

Version on

J Visure (Blue
rows)
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I \WORD — VISURE ROUNDTRIP PITFALLS

Mixed Content Types

Headings, Requirements, Support Information...

Attribute Mapping

Custom attributes, enumerations...
Identifier Integrity

Multiple identifiers across departments
Versioning issue

Ensure no new versions for unchanged items

v/sure

Visure import for Word

Import Document

18 Capture Document Heading

Capture Requirements:

By tables

)

Data Organization

() Columns (each item in one row)

Q) Tobles (each item in one table)

Code Neme Description
Name Description

Custom attributes
Mikt_ExpectedRelease
Mki_PMORef
Mkt_Severity
Mit_Sourcr
Mkt_SysReviewer
Mki_Sys_Status

Configurstions: v

(] Capture Traceability

Troceobility

oK

Specifications

Cancel

Visure import for Word v X

Import Document

Caplure Requirements:

ure Document Heading Styles O

Bytables

import

Selected Status Code  Mame Description

a New 2310 Glossary

a New 2320 Introduction This docuemis purpose is to serve as the formel i
a New 2330 d objec__ | Describe 1o be obtained thio.
] New 240 |Scope (NFO) Deine the marketing domain under consideration
-] New 230 |Project conswaints Ifthis Document addresses cerain Projects. Add
a New 2360 Inroduction o the major .. | The structure is made from major players and maj
a New 2370 | Major Stakeholder Doma.

a New 2380 | Alpironic's Management

-] New 2390 Qverview Qverview of the content of the chapter

] New 2400 |Stakeholder pwpose Optional ifaddiional info is needed to beer clari.
] New 2410 | Stakeholder scope Delete this picture and put your own staksholder o
a New 2420 | Stakeholders

a New 2430 |Mission goals and objec... Describe the business results io be obtained by t.
a New 2440 | System Operational Sce._ | Description, from the point of view of the <S TAKE.
[-] New 450 | Operationalscenatio1 | E.g. The car communicales with the EVSE and EV.
[] New 2080 |0 Eg Thecar EVSE and car
] New 2470 |System Operational Req.. Describe the functionaiity of the system to enable t
a New 2480 Constraints Requirements | Describe policies, res and constraints coming
a New 2450 User fr e involved in System Op.
a New 2500 | OEM Stakeholder Domai

Selected:

Select 3 Unselect all

£.0.0.5051 ="

Focus
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Requirement 1

Satisfied by
Reference

Requirement 2

I PROCESSING THE ISO NORMS

SRD

Reference

Allocated to

Parameter

Standards & Norms

Internal reference

Complex

Mapping

Parameters

INTERNATIONAL ELEC TROTECHNICAL COMMISSION

IEC 62196-2:2025

Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive charging of
electric vehicles

Part 2: Dimensional compatibility requirements for AC pin and contact-tube accessories

Edition 4.0 - Publication date: 2025-11-25

Prepared by IEC Technical Committee TC 23 / SC 23H

ICS: 29.120.30 + 43.120
ISBN: §78-2-8327-0827-9

v e fure Resiremner

View  Taceu Hep  pugins

m drarptan

W i Standand & Regudaters B view e

Select the

Attributes

P u
1EC62196-3 1 standardized configuration, herein also referrad to as "accessories”, intended for use in
e TollowWing Ga0umEnTs 7€ reTenes To T (e Tewt i 3uch # way TRl Some or ST oT theTr
tece2196-3 2 normative references _|content constitutes requirements of this decument. For dated references, only the edition
= s GoTamEnT, The TollaWIng T&rms and OeTTTons SR,
1EC62196.3 3 3/item Terms and definitions__|150 and IEC maintain terminological databases for use in standardization at the followin
ETECHICAT Energy prowision Tro an extemal Sourc: 7 pUrpases GTer Tran charging o
IECE2196-3 1.1 3.1 Item auxiliary power the electric vehicle propulsion battery
assemibly Consisting of FlexTble Cable o Cord TTted with Plugor EV plug andfara
IEC62196-3 3.2 3.2 item cable Assembl vehicle connector, that is used to establish the connection betwieen the £V and the supph
PorlSeparated of STACheH, which may De Used 1o provide The degree of protection ol an £v|
1EC62196-3 3.3 EE] nem cap plug or vehicle inlet, when it is not engaged with an EV socket-outlet or a vehicle connector
IEC62196-3 34 £ item clamping unit [part of a terminal necessary for the clamping and the electrical connection of the canductor
CompaTTETe GGty Of Scces:ares To Join Together and be Tunctiona
IECE2196-3 35 EE] item o Note 1o entry: ble accessories can physically join together, but nat be
Conditional sRGr-GTCaT(prospective current Thal an accessary, protecied by Gt profective
IECG2196-3 3.6 X item current device, can withstand satisfactorily for the total that device under specified
partthat
1EC62196-3 3.7 Exd nem conductive part [SOURCE: IEC 60050-195:2021, 195-01-06)
IEC62196-3 3.8 23 tem connection e conductive path
FY ConETsTIng of & TTExTBTE Caore or Cort W
IECE2196-3_3.9 3.5 Item o witha as covered by the IEC 62196 series
Tor Ting, InTeGORNg el of Switehgear and
IEC62196-3 3.10 310 item control circuit device _|controlgear
means prowiding The Gegree of protettion o7 an T noTengaged with &
16C62196-3 3.11 ERTY em cover standard or £V socket-outlet or vehicle connector

3 Dure b - BPT.HYC

respective [ eeremenet

discipline specific e
view to see only
relevant items &

EV suply equipment to provide energy transfor between the supply netwark and sledric
imum voltage st side A of up to 1 060 V AC or up to 1500 ¥ DC and 3 rated maximum voltage st

supply equipment of system A, system & and system C as defined in Annex Ak, Annex B8 and
fater eansicaraticn,

iraments for bidirectional pewar transfer (BPT) EV supply equipment for systm A, with a
& p to 1000 ¥ AC or 1 500 ¥ DC. The requirements for reverse power transfer (APT) and 897 for
considaration and are not spacified in this document

b O and shat <ycul putscic
2ua e Autsmatic eclosing o petecis 8
15 Emergency swching o dconners
2 15+ Marking i
17 010 spacie g
Tty
fives
&
[
omponuets

Annes DO provides information abaut BAT,
This document 4o nat cover sl safety Sipacts related 1o mantenance,

Requirements for systems net providing simple separation or proteciive separation between side A and side & are under
ecnsideration

The reguirements
EC 6185124

B d the £V to contral energy are defined in

REqUirEENS for anery ranster wilh 4n SUTGAATed CONNECTION device are Eiwen in IEC B151-21-1 (LN der Dregaration, Stage 31
the time of publications IEC AFDIS 6LE51-23-12023).

ooy connectors

Ganaral informatian Hing and

b5 provided In Annas G5

(Ganaral information n the touch £urrent and touch Impalse Earrent = provided in Annex HEL

Requirements far £ { woltag e are under o

£V supply equipe i singie £V with

* multiple v supply equipment
Fequirements far such use case are under consideratian.

NOTE Requirements far Evs mated to an £V supply equipment are specified n 150 17303: 2020. 150 17409 will be revised 10 150
470 58rie5 (undler ore0aTaNion),
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I PRODUCT DEVELOPMENT LIFE CYCLE

Start

\

Build & Release CRs  Change Controlled Edits
\
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Standards & Norms
\Release1.0 /| 2.0 ){_ 3.0 ) /40 Ji 50 Ji 6

MKT

Standards & Norms

Implement & Test 1.0

Implement & Test 3.0

VA Release X.x /

Final

/

I Implement & Test 5.0

|

Implement & Test 6.0
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I PRODUCT DEVELOPMENT LIFE CYCLE

Arc 1.0 Arc 2.0 Arc 3.0

Implement & Test 1.0

/\

:
40 A 0 A 6.0

Implement & Test 3.0 I

Implement & Test 5.0 r

| Implement & Test 6.0
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I FROM PRINCIPAL INFORMATION MODELL TO TOOL IMPLEMENTATION

tormer projects. e
ALl Tesms. aavanced cevelozment
Visure project {7} MPS5, doc.
i
subseavent process
e
soc aoc
System Miodeiing & Design
‘lan (gocument ist)
e a——
s
!
e AR sampledusign,
i pwtorrancs
ey
DFMEA~ seructurs,
functional, failure, action
e et
ey
DFMEA B}
22,005,025

Manual & Tecnical Manust & Tecnical
dacumentation traft documenastian release.

RE Process Overview

MKD

MEKT Analyst

Requirement 1

Requirement 2
SYS SH Requirements g

Maintainer

Standards & Norms

SYS SH Requirements
Maintainer

SN_1
P_R&D_S&N

(Maintain)

) §

MKD ReviewerR&D  MKD Approver

P_R&D_MKT
(Review)

P_R&D_MKT
(Release)

S&N Reviewers

P_R&D_S&N
(Review)

S&N Approver

SRD ‘ ‘

SRD SYS Maintainer

SRD Domain Maintainer

P_R&D_SRD
(Maintain)

P_R&D_SRD
(Review

SRD Reviewer

Parameters

P_R&D_SRD
(Parameters)

Parameter Maintainer

P_R&D_SRD
(Release)

SRD SYS Maintainer
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I EXAMPLE OF A PROCESS DESCRIPTION SHEET

Maintain System Requirements

Tools & Guidelines

+  Attribute Schema

*  SRD Template

*  SRD Support Documentation

Wiriting System Requirements:

SRD Domain Maintainer is responsible for documenting the requirements.

SRD

Info

Requirements

SRD 5YS Maintainer

SRD Domain Maintainer

= SRD SY5 Maintainer ensures that Requirements are written in the prescribed chapter according to the document structure, which is designed according to the
project requirements. For details about how to write system requirements see “SRD Support Documentation”

*+  SRDSYS Maintainer shall allocate the different requirements to the specific discipline.

- During requirements writing, “Item Status” shall be set to “In Work”

+  After editing, the “Item Status” of the edited requirement shall be set to “Ready for Review” and the process "P_R&D_SRD (Review)” triggered

*  Incase "Released” requirements become obsolete, the "Item Status” shall be set to “Obsolete” and the reason for deletion shall be added as a comment (do not use

Delete feature from Visure)

Updating System Requirements due to CR:

= When the requirements with “Item Status” set to “Released” needs te be updated due to a CR, “Item Status” shall be set to “In Work".

* When new requirements are created/deleted, or existing ones are updated due to CR from Jira, the Jira reference code shall be mentioned in the "Source” attribute.
«  After editing, the “ltem Status” of the edited requirement shall be set to “Ready for Review” and the process "P_R&D_SRD (Review)" triggered

Linking to Marketing Requiremen

+  SRDSYS&Domain Maintainer shall establish links to the marketing requirements that are source of the System requirements.

Linking to S&N Requirements:

= SRD SYS&Domain Maintainer shall establish links to the S&N that are source of the System requirements.

Linking to CR:

*  Incase of CR, SRD SYS&Domain Maintainer establish links to the CR that are source of the System requirements.

Reports:

*+  SRDSYS Maintainer have the possibility to provide statistical reports about on the SRD state
Example: Reports on requirements already reviewed by Research & Development (R&D).

A.alpitronic

A.alpitronic

Instructions Video 4 - Transfer links between
requirement documents.mp4

Instructions Video 5 - Perform feasibility analysis

.mpd

A alpitronic

Instructions Video 3 Release Process - Using
Visure Review Plugin.mp4

Tutorial videos showing exact steps to be performed in tools

Review Marketing Requirements

Tools & Guidelines
*  Visure MKD
+  Attribute Schema

Review Process (Compliance analysis)

+  To skip at the beginning of a new project (no product design available)
lines shall examine the requirements allocated to the specific discipline and define the compliance status & also mention the

*  MKD Reviewer R&D across various dis:
compliance analysis date.

*  Chief engineer status of all requirements with Compliance Status attribute set to “Compliant” are set to Feasible. Disciplines feasil

compliant requirements,
Review Process (Feasibility analysis):

MKT

MKD Reviewer R&D

Requirement 1

P_R&D_MKT

eview
Requirement 2 ( )
MKD Approver

*  MKD Reviewer R&D across various disciplines shall examine the requirements allocated to the specific discipline and define the feasibility status.
. MKD Reviewer R&D provide comments if additional information is required or if they consider the requirement feasible/not-feasible.

*  Following the R&D review, the MKD Approver evaluates the requirements.
*  The MKD Approver allocates a status to each requirement, indicating whether it is to be reviewed, not applicable, feasible, not feasible, or if more information is needed.

ity analysis to be performed only on not

17



I REQUIREMENT DOCUMENT HANDLING - VISURE

Document Configuration Management

Handling releases and archived versions
Traceability Model

Managing traceability of items across documents

Links and documents travel together

Role-Based Access Control

Support for multiple roles and permission levels

MKT
In-Work

v

MKT
Release 1

Inwork

1

MKT
Release 2

SRD
Inwork

E Transfer Links after Release (Tool Realization)

18



TOOL SUPPORT

LU

Add  Add
Item = Child

View De

il

Dashboards

—
]

Views

| B

Documents

5t

Data Models

%

Traceability
Matrix

&

Export
Components

&

Import
Compenents

Ready

Visure Requirements ALM & - [Visure_db - APT_HYC200 ( Igasperi - R&.D for Feasibility Analysis ) : Documents (12) "Default"]
Editor Wiews Traceability Review Export / Reports Reusability Help Plugins

Edit Edit Restore
Description Properties Deleted Items

=]

S I
Copy Start
Link Move

View Type : .
DOCUMENTS a Documents Access Partition Prefix Doc Status
Requirements 4 | Requirements (10} Default
. 8 Ej: z\flse:%eﬁ‘put Hequifemsie 4 01.5YS 1 - Input Requirements (5) Default
> i Standards & Regulations 4 Standards & Regulations (1) Default
> [0 Marketing Requirements [}B |IEC 61851-23:2023 DC electric vehicle supply equipment Default

> 02. 5¥5 2 - System Requirements b Marketing Reguirements (2)
B Glossary 0 02.5Y5 2 - System Requirements (2)
[ 03. Released
[ Glossary

ProductMarketing_InWork
Default
Release
Default

PEEPEDEBED DD

= X

Options = About

NUM

15:36 E

14/06/2024 =
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I ROLES PLAY A ROLE

Generic Roles

Alpitronic Roles

RE Process Roles Mapping

Technical Marketing
Specialist

_| MKT_Analyst i

Technical Specialists
from SYS MD HW SW
V&V Domain Experts

SYSSH
Requirements
Maintainer

ChiefEngineer

Er=a—

Reguirements Engineer

| System Engineer I
I Software Engineer I
I Hardware Engineer I
| Mechanical Engineer I
| Validation Engineer =

SYSSH

Re

Maintainer

its.

SYSSH
Reguirements
Maintainer

S&NAp)

I MKD Approver I
| IS |

| E———

_| S&N Reviewer I—

prover I

SRD SYS
Maintainer

SRD Domain
Maintainer

SYSSH
Requirements
Maintainer

SRD Reviewer I

SRD SYS
Maintainer

| MKT CR Manager I

—

I SRD Revi I
| S |

|_| S&NCR Manager

Cybersecurity Engineer

| Internal Stakeholders I

P055|ble involvement

* Full |nvolvement

20



I PRODUCT DEVELOPMENT LIFE CYCLE

Start

\

Build & Release CRs  Change Controlled Edits
\
7w N\ N\ \\ v Y4 N/~
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\Release1.0 /| 2.0 ){_ 3.0 ) /40 Ji 50 Ji 6

MKT

Standards & Norms

Implement & Test 1.0

Implement & Test 3.0

VA Release X.x /

Final

/
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|

Implement & Test 6.0
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J RE — CHARGED SUMMARY

* We showed the Company initial situation

* We highlighted the main tasks for improving the Requirements Engineering
* 2 Stakeholder examples — Marketing , Standard & Norms

* Implementation of roles, MRD, SRD and tasks in VISURE

* Examples of Process and Tool Documentation

22



I DISCUSSIONS / QUERIES




Backup



Il Restrospektive

ToDo: Lessons Learned / Further Tasks

Specialized RM Tool not usable by every Stakeholder

Word/Excel Roundtrips with special features need time

Engineering roles vs organisation roles

Etc.??

25



I REQUIREMENTS TRACEABILITY MODEL

Reference

MK

Requirement 1

Requirement 2

Standards & Norms

Satisfied by

SRD

Reference

Allocated to

Parameter

Reference

Internal reference

Parameters




I TRANSFER LINKS AFTER RELEASE (TOOL REALIZATION)

Visure

MKT Req_InWork

First Release

MKT
Req _Released1

Links created
after first release

Sys Req_In work

Second Release

MKT Req_Released2

Task: Links to be
transferred from <
Releasedl to Released

Step 1: Export item
codes+Links and copy to

Doc Links +Codes” sheet

“transfer links” excel file “Old

\ 4

Step 2: Export item codes and
copy to “transfer links” excel
file “New Doc Codes” sheet

A

Step 3: Import links from
“transfer links” excel file
“Import to Visure” sheet using
Visure excel import plug-in

Refer to P_R&D_MKT (Release)

27



REQUIREMENTS TRACEABILITY MODEL
CHANGE CONTROL — EXAMPLE: NEW STANDARD FROM MARKETING

/I

e.g. «New
standard»

Reference

MKT

Requirement 1

Requirement 2

Standards & Norms

Add, Modify.Delete
Try to make the
Requirements

Base more complete !

Satisfied by

SRD

Reference

Allocated to

Requirements

Reference

Internal reference

Parameter

PETEINEES

Norms List

Expected CR process

1) CR created

2) Compliance Analysis
3) Feasibility Analysis

4) Update affected items
5) CR approval

Validated by




Lorenzo Gasperi ist Requirements Engineer bei der Alpitronic GmbH in Bozen, einem fiihrenden
Unternehmen im Bereich der DC-Schnellladetechnologie fiir Elektrofahrzeuge. In seiner Rolle ist er
verantwortlich fir die Erhebung, Spezifikation und Validierung von Softwareanforderungen im Kontext
innovativer Ladeldsungen. Er arbeitet eng mit interdisziplindaren Teams aus Produktmanagement,
Systemarchitektur und Softwareentwicklung zusammen und stellt die Einhaltung internationaler Standards
wie ISO 15118 und OCPP sicher. Mit einem Hintergrund in System- oder Softwaretechnik bringt er fundierte
Erfahrung in modellbasierter Entwicklung und agilen Entwicklungsprozessen mit.

Der Softwareingenieur Andreas Kre8 war in Rollen wie Start-up-Produktverantwortlicher und Requirements-
Teamleiter bei kritischen Kundenprojekten in der Technologiebranche tatig. Er ist der Erfinder eines weit
verbreiteten SCADA-Tools und half beim Aufbau von Methoden und Engineering-Tool-Umgebungen, von
Y2K-IT-Projekten liber groRe bundesweite Standardisierungsprogramme fiir Finanzsoftware bis hin zur
Entwicklung von Komponenten fiir autonomes Fahren in der Automobilindustrie. Er ist ein Kenner vieler
vertraulicher Geheimnisse der Kunst der Systementwicklung. Sein Fokus liegt auf den weiterreichenden
Methoden und Werkzeugen im regulierten und sicherheitsorientierten Systems Engineering.

Varun Chinthala

Varun ist der Ansprechpartner, wenn es um komplexe Produktentwicklung und Management geht. Mit
einem Masterabschluss in Systems Engineering liebt er es, knifflige Herausforderungen zu lI6sen und nutzt
dabei moderne Methoden wie Model-Based Systems Engineering, um Lésungen zu liefern. Aber das ist noch
nicht alles! Bevor er in die Welt des Systems Engineering eingestiegen ist, hat Varun seinen Bachelor in
Maschinenbau gemacht und zwei aufregende Jahre in der schnelllebigen Automobilbranche verbracht. Diese
einzigartige Mischung aus mechanischem Know-how und systemischem Denken macht ihn besonders und
erlaubt ihm, Probleme aus verschiedenen Blickwinkeln anzugehen.
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I SYSTEM DEVELOPMENT LIFECYCLE NEW PRODUCT DEVELOPMENT
Build & Release CRs

Start

Change Controlled Edits

T wa ™ N/ \\ ] Y4 N MKT I Final
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