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01 DMT AT A GLANCE

DMT as part of the TUV NORD GROUP

TUV NORD GROUP

Headquarters in Hannover, Germany

Information
Technology

Industrial Service, Engineering and Aerospace

Mobility, Education Natural Resources

ALTER TUVIT

TUVNORD IOMT
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01 DMT AT A GLANCE

Facts and Figures

We create sustainable value for our customers
through quality-assured, specialized

and innovative services in engineering

and consulting.

DMT’s roots date back to 1737

We provide independent services in the areas

of civil engineering and infrastructure,
industrial plant engineering, natural resources,
plant & product safety.

Approx. 1,100 employees mainly with
academic background

DMT comprises 13 operational
engineering and consulting companies
and more than 30 branches worldwide

DMT's attitude is dedicated to
excellence, responsibility & innovation

Approx. €130 million turnover
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Today DMT is a core brand
of TUV NORD GROUP
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01 DMT AT A GLANCE

Locations and Availability

Branch Offices throughout Germany

v e

{ ™ Hamburg

Lathen

Hannover
Ahaus
" Gelsen-

kirchen Her[f;et d}“— Senftenberg
ortmun

Essen Bochum Leipzié

Disseldorf Freiberg

Ronneburg
Oppenheim

Saarbriicken

Waiblingen
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01 DMT AT A GLANCE

Locations and Availability

International Presence

Local representations

01. UK 07. Turkey

02. India 08. Australia
03. Peru 09. Middle East
04. Canada 10. Kazakhstan

05. Indonesia

06. South Africa
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01 DMT AT A GLANCE

Focus Markets

Plant Engineering & Process Engineering Civil Engineering & Infrastructure
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01 DMT AT A GLANCE

The campaign “Engineering Performance”

Electromoblllty

Dirk Harbecke,
CEO Rock Tech Lithium

Antonio Esposito,

Vice President, Head of Business Unit Coke,

Paul Wurth Italien S.p.A.

Water

Dr. Oliver Stoschek,
Head of Hydrology &
Water Management, DMT

Dr. Andreas Hucke, il -~
Project directorfCERA; and Nadine Kohl,

project manager sustainability and raw
materials, DMT
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Monltorlng

Prof. Dr. Manfred Joswig,
Director of the Institute for Geophysics,
University of Stuttgart

Riidiger Durchholzw,
Head of Business Segment International
Mining Consulting DMT

Operator Responsibility
Management

Daniel Mlchalek
Registered inspector in accordance
with building legislation

Head of DMI’'s Coke Oven GasTechhology
business segment and Frank Schliter,
ENCOS' Technical Manager/R&D Manager
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02. DMT SAFEGUARD
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"o SAFEGUARD Monitoring

IOMT
SAFEGUARD

DMT SAFEGUARD — loT Monitoring Platform

The professional monitoring tool for your demanding projects. Control your
sensor data holistically with our universal data platform and a comprehensive
and project-specific selection of sensors with a wide range of performance
characteristics — for you to always keep the overview and control.

DMT SAFEGUARD offers complex and customizable features fora wide range
of applications and markets - mining, oil & gas, infrastructure, plant enginearing

- your projects are in safe hands.

DMT SAFEGUARD — Sensors for every application

DMT SAFEGUARD offers a wide range of up-to-date functions for the most
complex project requirements and communicates with you as a user ina web-
based and interactive manner. Choose your tailor-made projact portiolio of
sensors - we take care of systern assembly, installation and operation. DMT
SAFEGUARD permanently monitors your project, analyses your measurement
data and issues alarms.

Do you have special raquiremerts or would you fike fo use DMT SAFEGUARD
as a platform for your own sensors? Please conlact us personally, we bok

forward to heaning from you!

TALLTERRA  [HgakRett PMULID)  farexacon Lia
©Trimble  Qrec. ==l 2T
uj; WoSTATIX worLp {p sensine




02 DMT SAFEGUARD Monitoring Platform

System Introduction Ay

Connectivity Web-based

Sensors Data )) Visualization
Sources

Analysis

Data Platform

Integration Automation
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02 DMT SAFEGUARD Monitoring Platform

System Introduction Ay

Multimedia Information
\ Cameras, Microphones
Geotechnical Sensors 0a Surveying Sensors
Inclinometers, Extensometers, liquid i GPS, Totalstation,
Se nsors Data levels, gauges- and pressure —~ = Laserscanning
sensors etc. ‘
Sources

Underground Installations Geophysical Data
Tunnel driving - blasting works, Geophones for vibration
surveying, ATEX measuring monitoring, seismology
systems

Data-Platform
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02 DMT SAFEGUARD Monitoring Platform .io

System Introduction 2 % 0. &
©

Data-Platform © ©

Flexible data integration (format, type, manufacturer)

v ~ Data storage and management

.\..,,.,gww“\p'wmm’“\w‘w I

Visualization

Aﬂ&lYSiS Online - Visualization

EEEDS

Alarming and Support
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02 DMT SAFEGUARD Monitoring Platform

System Introduction

Implementation Case
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System Introduction
Implementation Case F
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Bridge Monitoring - Dutebriicke A1, Germany
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02 DMT SAFEGUARD Monitoring Platform

System Introduction

1' & Safequard Online-Monitoring ¢ x [

Implementation Case B < > o e

IMT
SAFEGUARD

Project Monitoring  Alarm

Channel: SLW_177

Type: Tube Level [mm]

Lastvalue: 316.33 {

Lastbate: 2010-12-03 05:00:00 |18

Channel: SLW_177_24

Type: Tube Level [mm]

Lastvalue: 250

LastDate: 2010-12-04 01:00:00

Channel: SLW_177_t

Type: Temperature [C]

Lastvalue: 5.5

L LastDate: 2010-12-03 05:00:00

£ E R = Channel: SW177

Sensors B e ; ’ - P Type: e Leve o
Data - 3 . ﬂ Vlsuallzatlon Lastvalue: -1.43

2 > v LastDate: 2010-12-03 05:00:00
Analysis 4 Grannet: 17724

Type: Tube Level [mm]

Sources s 2 e Data Platform

Lastvalue: -1.12

LastDate: 2010-12-04 01:00:00

&
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02 DMT SAFEGUARD Monitoring Platform

System Introduction

Condition monitoring application case
Surveillance of industrial plant operations

Vibration

Efficiency 299 Displacement

Pumps

Temperature (@ ©) Acoustic Emission

vibration @@

£ vibration

M) Rotational speed

Torque
Vibration @&

Motors,

Wall thickness (@) Gearboxes

Pressure
/

§c)) Tension

Corrosion 5

Cracking

Pipes

Cracking

Vessels
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Generation of testing data
= [ncrease in plant and operational safety

= Recurring inspections
= Lifetime extension

Optimization of operations
= Optimization of maintenance (material,
personnel)

= Avoidance / early detection of damages
= Extension of inspection intervals

1. Status Quo assessment

2. Computation / Simulation

3. Condition assessment + prediction
4. Remaining lifetime + testing concept

DOMT



02 DMT SAFEGUARD Monitoring Platform

System Introduction Ay

Platform Technology - Webserver, APIl, Data Base

! m \ = NGINX: Web Server, Reverse Proxy, Load
——— 8 <evcLoak % Balancer

< = = MSSQL and PostgreSQL in various application
0S PostgreSQL.~ SQLServer scenarios
| = PostgreSQL with Timescale and PostGIS

\@} Timescale Extension
Seque|ize = ExpressdS flexible Node.js web framework in
EXDV@SS JS conjunction with Sequelize

= Restful APl secured with Keycloak

F % n ‘@d ¢ xf;v GeoServer
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02 DMT SAFEGUARD Monitoring Platform

Key Functions

Connectivity

Advanced device management control,
diagnostics and analysis for distributed
sensor networks

Maps & Geolocation
Sensor data in geospatial context, direct
integration of GIS services

Data Visualization
Powerful visualizations with customized time
series, bar charts, distribution graphs etc.

&
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L6

Reporting & Tables

Create data tables that are available from raw
and calculated metrics for easy viewing,
comparison, export and reporting. Comprehensive
AUTO-Report functionality.

Analytics & Alerting
User-defined, multi-level threshold values and
notifications (text message, e-mail, push)

Documents & Wiki

Import of critical documents, photos, inspection
records and event data to demonstrate project
progress and performance.

DOMT



02 DMT SAFEGUARD Monitoring Platform

Key Functions

Sensor Data & GIS Integration - Highly Customizable

@ | M SAFEGUARD Monitoring x

& C @

() https://safeguard.dmt.de/monitoring/
IMT
SAFEGUARD

Monitoring  Sensorslate  Alarm

Monitoring

select template

61

Channel:5_1 Essing
Type: Prisme
Lastvane:0011m
LastDay: 25.11.2022 130429

Channel:&_1Helght
Type: Prisma
Lastvalue:0oszm
LastDay: 22.11.2022 190429

Channai:6_1Norzing
Type: Prisma

Lastvalue: 0008 m

LastDay: 22.11.2022 130429

EmsPegel

cnannel: Emsree
My, |
Lastvalue: 38 74 e

LastDay: 25 112022 13000

PWD1_1

chamna: mwo1_t

e

Last vatue: 57 635 ms

LastDay:20.11.2022 152090
PWD1_2

Channei: D1 2

Tyme: Pocenuasserdruckgeber
| SR

Lastvalue: 57.726 m

Last Day: 28,1202 130000
PWD1_3

cnannai: FA2 13
Tyme: Fesnusssarancigener
Last Value: 35 908 M

LastDay:28.11.2022 130000
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=

Arbeitsgemeinschaft Kanalbrucke Ems

. EES

ERT

[ | Y SAFEGUARD Monitoring x [

<

Bupioyuop =

C ®

) https//safeguard.dmt.de/monitoring/
IMT
SAFEGUARD

Monitoring  Data storage  Reporis

Legend

Stationiering

W sggregat
Anemometer

| Bereitstellung

@ Emissionsmessung

@ Nordportal

P Patken

7 sonstiges

@ strahivertilatar

@ sudportal

M Umschiag

D deporieren

E eingleisen

R retten

U umschlagen

Bewetterungsrichtung
Nord - Sid

A sud - Nard

Kilometer

BE-Zulahrt
BE-Zufahrt

§ Tnnel
Strecie

BE-Bewsttsrng

[0 Be-Bewetterung

BE-BOS

O =805

BE-Logistik

[ e-Logistik.

Logistikiache Bewefterung
Logistkfliche Bewetterung

Logistikiache Ausschieibung

M Logistikflache Ausschreibung

TIFF-Mosaik 1000-0% (Norden)

TIFF-Mosaik 1000-02

TIFF-Mosaik 1000-03

TIFF-Mosaik 1000-04 (Siden)

Dortmund-Ems-Kanal Construction (left);

Tools 4

GIS
b & Bm DMT
A

» &7 Bm BE-Zuiahrt

Bm BE-Bewettering
B BE-BOS
B BE-Logistik

B Logistikiliche zusiitzlich

Logistikflsche zusatzich

B Logistikiiiche Bewetierung

B Logistikflache Ausschreibung
B TIFF-Masaik 1000-01 (Norden)
B TIFF-Mosaik 1000-02

» & Bm TIFF-Mosaik 1000-03

» & B TIFF-Mosaik 1000-04 (Sixden)
LcA
- & & HVBG
» & Bm HVEG: DOP20
w ( B Rasterdata

B atiis

) B atkis_grey

I atis_ight

B gm_layer_maps
) B gm_layer_sat
» &7 Bm openstreetmap

» O Bmosmger

B onmaps_pastell_strassennamen

» [) Bm onmaps_pastsil_strassennamen_2(

DOMT

High Speed Railway Project - Tunnel Ventilation (right)



02 DMT SAFEGUARD Monitoring Platform

Key Functions
Data Dashboard Integration - Highly Customizable

Y SAFEGUARD Monitoring X

& () & https://safeguard.dmt.de Q QA % Q = <

IOMT
SAFEGUARD %

RAG_Schacht_Arnold -
Dashboard

Projekt Monitoring Alarm Sensorstatus

@lastbhours + Q@ £ 5m~

Ubersicht Graph Ersatzgeriiste

02:00 03:00 04:00 05:00 06:00 07:00

= 3A-W7_FIN_Z 3A-W8_FIN_Z 3A-07_FIN_Z == 3A-08_FIN_Z

Graph Seilscheibenebene

0.02
0.01

V) 3 p== = —————— —

A Select a sensor metric 001 = E e e T P —

Select a sensor metric ] 0.02
-
= T 02:00 03:00 04:00 05:00 06:00 07:00

= 1A-WB_FIN.Z == 1A-W6_FIN_Z == 1A-06_FIN.Z == 1G-O8_FIN_Z

Graph HL-Tréger

-0.016 m
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Industrial Monitoring - RAG Arnold Mine Shaft, Germany
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02 DMT SAFEGUARD Monitoring Platform

Key Functions

GIS - Remote Sensing/InSAR Integration - Interactive @. GeoServer

(WM “t{ SAFEGUARD Monitoring x g = [ X

& C @ () https://safeguard.dmt.de/monitoring/ aQ 5 ® & T= ’

kazimmermann

OMT esearch Fund for Coal & Steel
SAFEGUARD s h Fund for Coal & Steel

MON - LEAG

Monitoring Sensorstatus Alarm Dashboard Scanner ‘

Werkzeuge 4

Legende
velocity [mm/year]
® -368--15.0
® 149-10.0

GIS

Bunoyuop v

W 0:9 00,0 v [ B Messpunkie
::'15:5?': TS-X 20.03.18-12.05.19 '@
® 51-100 Zeitreihe °
® 101-15.0 objectid 1044484
® 151-757 B 459081 ¥ A
v 5738865 L
o los_in: 20.865
Py velocity: 7.44 ‘2 B
V_precisio. 1.07 2
deviation
d_20180820: » & BB Algemeines
v (¥ % RADAR
v B TSX20.03.18-12.05.19

» () Bm Vert Displ. 20.03.18-12.05.19 [mm]
» [J B Vert Displ- 20.03.18-23.09.18 [mm]
v [ & velocity [nm/year]

» @ -388--150
® -14.9--10.0
® 9.9-5.0
® -49-00
® 01-50
® 51-100
® 10.1-15.0
® 151 -75.7

-#- TS-X 20.03.18-12.05.19

» & Bm Rasterdaten

01.04.2018 01.05.2018 01.06.2018 01.07.2018 01.08.2018 01.02.2018 01.10.2018 01.11.2018 01.12.2018 01.01.2019 01.02.2019 01.03.2019 01.04.2019 01.05.2019

Vertical Displacement [mm] 20.03.18-12.05.19
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02 DMT SAFEGUARD Monitoring Platform

Key Functions

LIDAR Long-Range Laserscanning Integration - Interactive

[im] J Y SAFEGUARD Menftaring x [—0—

< C @ () https://safeguard.dmt.de/riegl/ A a s a ’

DMT
SAFEGUARD

SCANEXPERIMENT VALS k4
in collaboration with: ‘@ RIEGL

TIROL

Monitoring  Dashboard [EIRLLCE Info

Ty WebView Project  Position
Monitoring ~  valsprism  ScanPos001 ~

L=

R

REFERENCE COMPARE Scanner Orientation Adjustment (@[ crances [ ¢
- 10052021 & 17.06.2021_ )] : § Bl aference () Refarenca im)
= very s @ ]
13:0031 () - 07.00.05 (O i ;
[05 J.os a1 [3=|[16] o2 0s[ 08 ]
Opacity: e—— 100%
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02 DMT SAFEGUARD Monitoring Platform

Key Functions

3D Data Management & Visualization - Interactive & ceESIUM

OMT e DOMT e
SAFEGUARD vito SAFEGUARD vito

L'GLHGLLL I Sensorstatus 3D Asicht Geothermal Energy Mol VITO b

oMT e . B A |O)

[LLLLGLLE Sensorstatus 3D Asicht Geothermal Energy Mol VITO w

-

Werkzeuge

£ Gls

» ( B Sensoren

Bupiojuop

Aveve Tuin-Dier
g :5.-;(;\%;\-.‘[@
v (¥ & Events

AD Dethaize 9 5 v [ B Event locations last 7d
f’/‘
. 13 event locations last 7 days S —
R =

’ ——
R
I : 3
3 SSLLZ < i =
: pDOAB L2DIFB AR VK V

4 JIDSLNZ 2
DSLB

» [ B Event location 2023

» [ BB Event location 2022 =
DCAAB| RETGV

M
MOLT

om » [ I Event location 2021

stijnwheels @
banden en velgen

» [J Im Event location 2020
» [0 B Event location 2019
SNy cafe Sas 5& » [0 B Event location 2018

FTQ ‘1 Waterhuysje

» [ I Event locations all

B
E'
)

PCS Innotec.
[s ] ey ow‘e\j'.u'u;p %7 'u&'r\vq

# (g Sibelco !
%® o ;’b | 9

[
g
MolSeIBoiwmachines Q b J s.’ @
. QFW ove Brillen XL Mo @ .‘ .‘ o
(A Q. o
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02 DMT SAFEGUARD Monitoring Platform

Key Functions

3D Data Management & Visualization - Interactive <> Import/Export to BIM & CESIUM
DMT IMT
SAFEGUARD SAFEGUARD

L'GLHGLLL I Sensorstatus 3D Asicht

[LLLLGLLE Sensorstatus 3D Asicht

Bupiojuop
Bupioyuop «

UTM 31N | E

24 DMT part of TUV NORD GROUP | DMT SAFEGUARD 3D borehole map at construction site - Germany (left); Lidar slope monitoring - Alps, Austria (right) DMT



02 DMT SAFEGUARD Monitoring Platform

Key Functions

Mobile Applications

am g

SMARTPHONE APP
for Android and iOS

SITE OBSERVATION LOG
with location, photo and
observation notes

DMTSAFEGUARD
Monitoring Project

DMTSAFEGUARD

Sensor: 07U
2020-08-26

2020-08-31

IMT
SAFEGUARD

MOBILE ACCESS
to monitoring data and
system status

ORIENTATION ON SITE

with location-based
sensor lists
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02 DMT SAFEGUARD Monitoring Platform

Key Functions

ldentity and Access Management Q YCLOAK
[ | SAFEGUARD Monitoring x |+ - 2 2 - .
£ B B https,//safeguard.dmt.de/ang=en A e Y5 & 3 u Slngle Slgn_on
DM suarD & = User Federation Enterprise AD / LDAP
= OpenlID Connect, OAuth 2.0 and SAML
DMT SAFEGUARD - loT Monitoring Platform
= Account-Management
= Client-Adapter
DMT
SAFEGUARD
Anmelden o
a5 a pltorm for yu;;,:w;frsum" Please contact us personally, we look I
TALLTERRA  [HSaMREt CMULID  farexcon Lo 0 et e
©Trimble  Qrec. =@ 2T
U]; WoSTATIX WORLD c. SENSING
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03. Markets & Projects
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03 MARKETS & PROJECTS

Fields of Application

= Mining (subsidence, stability,
deformation) - \
"N r - OB
= Tunneling (convergence, ventilation, - . ;1 |
blasting vibrations) - [

(Q Renewable Energy

= Infrastructure (excavation pits, bridge
monitoring)

= Hydraulic engineering
(groundwater, filling levels)

= Natural hazards (slopes, seismicity)

= Industry plant surveillance (cranes,
power plants, refineries)
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03 MARKETS & PROJECTS

Fields of Application

DMT - ONE STOP SERVICE

DMT uses the platform as part -
of its own monitoring projects "~ e

Tl S

(Q Renewable Energy

' = £ -
M EE (Q Infrastructure <2
e e

i 2 ¥
5 -._-__-- ,
y -
&

PLATFORM AS A SERVICE

CUSTOMERS use the platform as
part of their own monitoring
projects
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[ @ Safeguard Online-Monitoring Nt X +

& C @ safeguarddmtde o a % @ :
DMT 7
SAFEGUARD raBen.new!

Project Monitoring  Alarm

Channel: SLW_177
Type: Tube Level [mm]

Lastvalue: 316.33

LastDate: 2019-12-03 05:00:00
Channel: SLW_{77_24

Type: Tube Level [mm]

Lastvalue: -250

LastDate: 2019-12-04 01:00:00 [
Channel: SLW_177_t

Type: Temperature ['C]

Lastvalue: 55

LastDate: 2010-12-03 05:00:00

Channel: w177
Type: Tube Level [mm]
Lastvalue: -1.43

LastDate: 2010-12-03 05:00:00
Channel: Sw177_24

Type: Tube Level [mm]

Google Luftbid v
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03 MARKETS & PROJECTS

Infrastructure
Civil Engineering

Bridge Monitoring - Diuitebriicke Autobahn A1 near
Osnabriick, Germany
,

n u H H Strafien.n w’

= Permanent monitoring of the movement and deformations of bridge
and auxiliary structures

PORR Bauunternehmen, StraBen NRW

= Provision of information for the assessment of structural stability and
planning specifications

Engineering of the system > 500 sensors
Provision of measurement technology, installation
All sensors are networked and operated online

Data management and web-based client access via DMT SAFEGUARD
Monitoring Platform

Automated notification (text-message, E-Mail) when threshold values
are exceeded

DOMT



03 MARKETS & PROJECTS

Infrastructure
Civil Engineering

Bridge Monitoring - Rethebriicke Hamburg,

Germany

Hamburg Port Authority Hamburg Port Authority

= Permanent monitoring of the movement and deformations of bridge
and auxiliary structures

= Provision of information for the assessment of structural stability,
load-bearing capacity, serviceability and durability

= Engineering of the system: liquid level gauges, laser distance sensors,
inclination sensors, ultrasonic distance sensors, total stations, GPS,

0.500

MARX KRONTAL

E l i i ' " A ‘ PARTNER 1
£ oars {MNEX Fletenerdppungun 1| 4 dA_ = meteo stations, water level gauge, partly SPS - controlled
£ 0.250 | , i . . .
g ™" - = Provision of measurement technology, installation
é 0.125 ‘ T, -
= 0.000 ” = All sensors are networked and operated online
501 o L . _, : = = = Data management and web-based client access via DMT SAFEGUARD
£ 020 o nemex 1| Monitoring Platform
-0.375 Pfeilerverkippung um I — N-4-INC-X I: |
e y-Achse (nach Suden) e — A alla A A A = Automated notification (text-message, E-Mail) when threshold values
0421 0521 0621 0721 0821 0921 1021 1121 1221 0122 0222 03.22 beide Effekte konnen gleichzeitig auftreten are exceeded

Zeit [MM.JJ]
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DMT
SAFEGUARD %E
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03 MARKETS & PROJECTS

Industry
Large Components

Crane beam monitoring - Meyer Werft Papenburg,
Germany

MEYER WERFT

PAPENBURG 1795

Meyer Werft

= Monitoring to determine the deflection of an 800t gantry overhead
beam crane during operation

= Provision of information for the assessment of plant condition,
operation and optimization

Engineering of the system > liquid level gauges
Provision of measurement technology, installation
All sensors are networked and operated online

Data management and web-based client access via DMT SAFEGUARD
Monitoring Platform

Automated notification (text-message, E-Mail) when threshold values
are exceeded

DOMT



Mining
Abandoned Shafts

DMT SAFEGUARD SCM Sensor +
Mine Shaft Column Monitoring

E.ON e-on

O  “{ SAFEGUARD Monitoring x =+ = O X

& C @ () https:/safeguard.dmt.de/monitoring/ A Qs a ’

DMT
SAFEGUARD e-on
Monitoring Sensorstate Alarm . : : . -

T e \ S

ID_5884_Hagenbeck_2

Channel
1D_5684_Voltage_Hagenbeck 2
Type: Batieriepegel
LastValue: 359 V.
Last Day: 26.09.2022 12:00:00

= Monitoring the integrity of shaft filling columns is of great importance
worldwide. When monitoring, it must be taken into account that
methane gas can escape at the shaft, so explosion protection (Ex-
protection) guidelines apply

= In close cooperation with E.ON, DMT has developed a special
monitoring system with hydraulic switching that is unique on the
market

= Battery-powered data transmission, self-sufficient for several years

= System protection by utility model (DPMA)

Stahlseil

= |Installation and operation of SCM at 11 shafts with automated data
acquisition, data transfer, storage and web visualization with DMT
SAFEGUARD, alarm

Hydraulik Leitung
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03 MARKETS & PROJECTS
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: - Ml ' = Surveillance of potential ground movements of the surface at public

i _ : - buildings, structures and construction projects
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= Provision of DMT SAFEGUARD as a platform

= Continuous monitoring of the surface in given spatial areas by satellite
based radar interferometry

= Engineering, installation and operation of ground sensors

= Integration of further geoinformation relevant to post-mining (e.qg. risk
map of old mining areas) and technical expertise
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03 MARKETS & PROJECTS

Critical Infrastructure
Civil Engineering
Tailor-made measurement solution for the
monitoring of the lift gate of a tidal barrier

- Emssperrwerk, Gandersum, Lower-Saxony

NLWKN u masterplan
ems

= Cooperation of TUV NORD and DMT at the engineering of a suitable
measurement solution

= Engineering and installation of a sensor network for the surveillance of

Computation pressure, temperature and vibration
= Online database for the visualization of results

= Simulation and computation of a fatigue verification by TUV NORD to
proof the successful operation of the system
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Energy
Wind Turbine Vibration

Wind Turbine Monitoring - Germany

ENERTRAG =/1I|ENERTRAG

= Monitoring of wind turbines regarding vibrations

= Provision of crucial information for turbine operation and safety

= Engineering of the vibration monitoring system

= Provision of measurement technology, installation

= All sensors are networked and operated online

= Data analytics regarding vibration amplitudes and directions

= Data management and web-based client access via DMT SAFEGUARD
Monitoring Platform

= Automated notification (text-message, E-Mail) when threshold values
are exceeded

DOMT
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Thank you
for your attention

Dr.-Ing. Karsten Zimmermann MBA
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M: karsten.zimmermann@dmt-group.com

dmt-group.com
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