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A moment
for safety

Together, we provide a safe
working environment. We learn
from mistakes. Sharing ideas and
concerns as well as asking
questions are a matter of course.

2 Safety measures

We would also like to draw your attention to the following
safety measures in case we need to evacuate the premises.

Follow the escape
route as indicated

Use the stairs instead
of the lift

Go to the
assembly point

Follow the instructions
of the in-company
emergency responder
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A single source of truth is so important that we built several!
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Project leads come and go. The project stays!

BMR

BMR?2

A4

OneBMR

2018 ... 2019 ... 2020 ... 2021 ... 2022 ... 2023 ... 2024 ... 2025 ‘
Names come and go Harry and Johannes stay ... Onel P

Suppliers come and go ‘
ArcGIS

Deadlines come and go

_ / BMRGIS
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All models are wrong. Some are useful.*
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Non-spatial objects to avoid
congruent features
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2D or not 2D? That is the question!

A [ 4 Advantages of 2D

= 21 B - Additional use cases (e.qg.
planning, 3 party data)

& °* Better to print

® * Overview maps

|+ Easier workflows (e.g. editing)

Advantages of 3D

* Additional use cases (e.g.
stations, system operation)

* Legal requirement in NL for 3
party documentation

* Depth of burial needed for
underground cables

* Complicated situations can be
easier to show in 3D

* Vertical lines (e.g. risers)

i>Tenner
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With the right mov

ie, 3D can enhance the experience*

NN _ | Some more scenes from inside
' BMRGIS to show the value and
necessity of 3D modelling and

asset data representation

*) Peter Jackson (Filmmaker) &=Tennet



Everything’s bigger in“Fexas at a TSO

Transformer bank at a DSO Power transformer at a TSO ElectricAssembly ElectricAssembly StructureBoundary
j ] ) AG: PowerTransformerEnd AG: PowerTransformer AG: Structure
® Small distance between phaseS * Blg distance between phases AT: Three Phase AT: Power Transformer HV AT: EquipmentBoundary
. T . . Transformer Windin
* Simple associations *  Multi-level containments &
* 2D modelling sufficient * 3D modelling appropriate
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1 Equipment Boundary contains: 'L______: ____________________________________________________ :
; | * Power Transformer i
Transformer : Power Transformer contains: o Three Phase Tap Changer contains: : P e m m e m e mm e —— e ————————— "
!+ Three Phase Transformer Winding (3) .« single Phase Tap Changer i ! Junction-Junction: '
Lv ! Three Phase Transformer Winding Equipment Line (outside Transformer) contains:; ! Equipment End <-> Winding terminals !
i = Three Phase Tap Changer (1.— I._eft) * Bushing ' 1 Windings <-> Single Phase Tap changers 1
; = Single Phase Transformer Winding « Equipment ends ! 1 Windings terminals <-> Windings terminals
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Digital twin of TenneT’s assets with 6 letters*®

Information

Bedrijfs Betriebs
Middelen  Mittel

Register  Register
GIS == GIS Im

Resilient because ...

* Uses national languages

* Data model based on
international standard (CIM)

* Spatial registration

* Scalable (in a map sense)

1:1 representation of assets

=> Where do you want your digital ) : . :
twin to be if not in the GIS? + Location + Topology + Integration = *) BMRGIS

&T1enner
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To fight the bug, we must understand the bug*

3D - Attaching electric line to another electric clamp fails (ESRI: BUG- - .

000170222 for ArcGIS Pro) Esi Case #03855266(Closed) Weekly touchpoint with
3D - Edit vertices not possible - 3D (ESRI: BUG-000170222 for ArcGIS Pro) -

Esri Case #03855266 ESRI tO report bugs

Beschveibung . related to Utility Network

Bug combined into one ticket with all other 3D editing issues https://tennet-nl.atlassian.net/browse/ONEERP-

172435 Beschreibung and 3D editing

Bug combined into one ticket with all other 3D editing issues https:/{tennet-nl.atlassian.net/browse/ONEERP-1724 35

+

It is not possible to attach an electric line to another electric clamp (tool used: Edit Vertices). The electric line Hi,

always snaps back to where it was. ) . » . .
I created the feature AClinesegment wrong and I want to move the vertix in to the right position. But with accepting the changes

Tested with AT AC Owverhead Conductor HV, AC Overhead Clamp HV (F2) the vertix jumps in to the old position.

3D - Moving tower 3D - not all parts move with - Esri Case
#03855266(Closed) for 3D - 2D has no ESRI case #

+

Beschreibung

{ -
|4}
! .’—H'T{ o Bug combined into one ticket with all other 3D editing issues https://tennet-nl.atlassian.net/browse/ONEERP-172435
b

2D & 3D issues reported together in this bug - this bug now only refers to the 3D issue
Workaround is to delete and recreate the featue.

For 3D part of the issue (status= open and known ESRI issue): BUG-000170222 for ArcGIS Pro

For 2D part of the issue (reported in this bug https://tennet-nl.atlassian.net/browse/ONEERP-170011 ): *Guus: this was not
resolved by me, please see the comments I made below on 13 feb 2025. At first it seemed to work, but I later found it doesn't

We found a tower that is movable in 2D (3D was not possible at all). When we tried to move the tower, the whole tower with all its
components did not move.

*) Tehat Meru (Sky MarShaII The followmg objects got stuck at the old position and did not move with the tower. This can be seen when checking the tower in
Starship Troopers) B
**) Addition by Johannes Weigel: « Tnsultor bottom,

* AC Overhead Clamp HV

Meaning, we should be able to - Brackets

Generic Structure Junction

reproduce it and show it to ESRI
i>Tenner
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| never think of the future. It comes soon enough*  TenneT's way

forward in asset

1t BMRGIS Release 15. Dec. 2025 +0-1year +1-5year i i
g / > o year registration
After Migration Near Future Far Future
I,  Complete substation and line | 1:1 representation in GIS of
c . Minimum substation asset data | opjects in GIS. Not yet splitto ', Physical assets in 3D
g = Missing data for substations, | forAr CtGlf!-Ucll\'l' I’;?‘;’glyeie and 1\ physical assets o TS S
o Single Phase network (DE) and ', St e \ : data in GIS
e . _ :
H 2 3D underground lines (NL) \ . . Full Asset Registration QIS -
4 & ; (lines and substations) in " BIM integration
Asset Registration of lines in Gl S_ : Contractor’s
GIS and substations in ERP : ArcGIS integrated with . Access to GIS Planning of
“._ Verifacta and Documentum T~ ; New assets MDM — GIS
E Separate Asset Registration : ) e IinGIS integration
o i for Germany and NL in 3 e : Mobile asset —
E N legacy and target systems " ArcGIS as target GIS e data editing — =
I E SisNET and R/3 to be phased - Manual input of projected
0 £ out e, S Assets in GIS
o2 ' Mobile asset e MDM technology solution
“E,- ! data viewer within TenneT s
SAP S/4HANA as target ERP system. B environment — _
ADP for asset data reporting. IFS to be N GIS prepared to support full asset — e
phased out e lifecycle management i
— MDM people and process
Mobile asset data viewer e : readiness

via ESRI cloud T—

Manual input of as-built functional - —
assets in GIS —

Enterprise wide TenneT MDM strategy

bl & Extrnl Access Aaset Utscycl Managoment 11111 Mastar e Management |
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Seldom remembered or soon forgotten? Lessons learned!

What is already on the market, buy it!

Make sure there is enough Business Support.

Keep to the original scope.

Don't put Master Data Management out of scope.

If the answers of an offering supplier aren't believable, don't believe them!

Don't change the software of the offered solution.

If the new system cannot do what is promised, stop the project and restart with the second option.
Within a GIS system, everything is connected. So, build things in the correct order:

1. Building, and completing the Data Model (according to the business needs and international standards, not the legacy data structure**)
2. Normalizing the Data Model

3. Functionality and Attribute Rules

4, Layout, Interfaces and Migration

If the result is an unworkable system, go through the steps 1 untill 4 again.
Documentation must be ready before go-live.

*) All quotes on this page from Harry van Zeijts (Data manager)
**) Addition in brackets from Johannes Weigel (also Data Manager)
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TenneT is a leading European grid operator. We are committed to providing a
secure and reliable supply of electricity 24 hours a day, 365 days a year, while
helping to drive the energy transition in our pursuit of a brighter energy future —
more sustainable, reliable and affordable. In our role as cross-border

o u
L I g h t I n g Transmission System Operator (TSO) we design, build, maintain and operate

over 25,000 kilometres of high-voltage electricity grid in the Netherlands and
large parts of Germany, and facilitate the European energy market through our
t e way 17 interconnectors to neighbouring countries. We are one of the largest investors
in national and international onshore and offshore electricity grids, with an
h d underlying revenue of EUR 8.4 billion and a total underlying asset value of
a e a EUR 55 billion. Every day our 9,700 people are highly motivated to ensure that
the supply and demand of electricity is balanced and always available for over

together e

e :
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This presentation is brought to you by TenneT TSO B.V. (“TenneT”). Its contents -
all texts, images and sounds - are protected under the Copyright Act. No part of
the contents of this presentation may be copied unless explicitly permitted by
TenneT, and no changes may be made to the contents. TenneT makes every
effort to provide correct and up-to-date information, but cannot guarantee its
correctness, accuracy or completeness.

TenneT accepts no liability for (alleged) damage arising from this presentation,

- m
D I S C I a I m e r nor for the consequences of activities undertaken on the basis of data and
information in this presentation.

o
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