


2 HERRENKNECHT

HERRENKNECHT
IN GERMANY

ALY RE RMIDWT

Strongly rooted in the location of
Schwanau and the surrounding region

Around 2,400 employees work in
Schwanau and Kehl

Our long-term and sustainable thinking is
reflected in our support of education,
environment and society

.....



Key figures

HERRENKNECHT GROUP
ALVORERITIL—T

1,232 1,205 1,331

Total output Revenue Incoming orders
SES eLE 2xE

2022 in million euros 2022 in million euros 2022 in million euros

EMPLOYEES WORLDWIDE

HEEXER

5,033 189
Employees Trainees
X8 dll#RE

at the end of 2022 at the end of 2022

HERRENKNECHT
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Key figures

HERRENKNECHT GROUP

XEESTERDAY AND TODAY

1977 to 1988 to 1998 to 2008 to
2017

An Idea. Develop technologies & Grow and develop. Inall  Lead the market & open  Things are moving Being part of the next
expand market shares. areas. up to Asia. forward everywhere! underground milestones.
E.g. at the Gotthard Base
Tunnel.
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HERRENKNECHT

Sustainable Underground Structures

MARKET SEGMENTS OF THE
giEtSEEFKNECHT GROUP 1

@ ' e

WATER 3 ’ :
- - )

KEIR N s @ Railway

» Sewage infrastructure

» Water supply » Passenger transport

» Desalination » Cargo

SUPER-SAFE
UNDERGROUND
STRUCTURES
KEEMTHHEH

» Safe storage facilities,
e.g. castor storage

» Flooding infrastructure
> Storage and reservoirs

ENERGY
IRILE—

» Transportation of oil, gas and hydrogen

» Safe underground facilities,
e.g. for research purposes

» Development drilling

, ( MINING AND RAW
» Hydroelectric power L : MATERIAL
» Geothermal ener L - FRRAS
9y » Vertical access or production shafts
» District heating/geothermal energy » Ventilation shafts
> Energy storage » Access ramps and transport
> Power lines infrastructure

» Tunnel infrastructure
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HERRENKNECHT FOR OTHERS
BRTAFTEYT«

Taking the social mission
seriously. In all areas of life:

Education and science Environment and Resources Sports Social
HE IRi% AR—Y He




WE TAKE RESPONSIBILITY
TEOUAEMER

> Acatech (EZFEHE):
Transfer between science and industry and promotion of young technical scientists

> Engineer Day Lahr ({&KE&&E £, D3 YL RV b))
Getting children and young people interested in STEM and supporting start-ups.

> Herrenknecht scholarships and support at universities
(NI RE MREZERUKREXER):
Karlsruhe Institute of Technology, TU Munich, Offenburg University of Applied
Sciences, RWTH Aachen, Carolo Wilhelmina Braunschweig, etc.

>  Lothar Spath Award (A—4—+» & aR— KH):
Award for the development of particularly groundbreaking product, process and
service innovations from business and science

>  TBMremanufacture (TBMBE{#)
in Kehl harbor for sustainability in tunnel construction.

> Carbon Neutral (BREZFEIZMITT)
Member of the “Energy Efficiency - Made in Germany” initiative

HERRENKNECHT

G2

HERRENKNECHT
ACADEMY
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HERRENKNECHT FULL RANGE SOLQ'I{)

: N GLOBAL
H+E HERRENKNECHT | [Nl HERRENKNECHT | M TECHNI-METAL T i
LocisTik amen | IFE= BOHRTEC ’ . EUROFOEM ‘\\ FORMWORK e SEPARATIONS 4 SYSTEMES AN Egyg‘RETLé-'NG
= ~p

= CONTROL CENTER & DATA MANAGEMENT
= ———n m\ E SETTLEMENT MEASUREMENT

'“:EGMENT PRODUCTION LOGISTICS

NAVIGATION & MONITORING
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Product Portfolio

gguﬂls TUNNELLING TECHNOLOGY

AVN Machine Mixshield Multi-mode TBM
AVNT Y AKX —ILF TILFE— FTBM

Single Shield TBM Double Shield TBM Gripper TBM
U7 Io—IL FTBM FTIL—IL FTBM J'1) w183—TBM

EPB Shield
RBXES—ILEF

HERRENKNECHT

Vertical Shaft Sinking
Machine VSM
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Functional Principle

EPB SHIELD
BEXES—IF

Air lock Thrust cylinders ~ Tailskin ~ Backfilling

Tunnel lining

Soft ground with Bulkhead
low water permeability
(clay, silt, loam)

Cutting wheel

@ 1.7-16 m \" .. i _, _' zj;j;jz | \j-_-

Mixing arms

Excavation chamber

Screw conveyor

Belt conveyor
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Spectrum of Herrenknecht TBM Shl?eelg
BASIC TBM TYPES ®
K% X vl




13 HERRENKNECHT

Open
Spectrum of Herrenknecht TBM shield

VD(RIE#F ) TBM

Mix- & @ ers
shield shield

-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:Valf:i-a_:bzte-:D.enS-i:ty-T-B:M-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-
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HERRENKNECHT MINING
BAEH

Construction of shafts and tunnels in all
areas of mining with depths up to 2,000m

<

VERTICAL SHAFT SINKING MACHINE

— RE

DOWNHOLE BORING MACHINE




BOXHOLE BORIN

VERTICAL SHAFT SINKING MACHI

BOXHOLE BACKREAMING MACHINE —o

REAMING HEADS AND CUTTING TOOLS

RAISE BORING RIG
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BOXHOLE BORING MACHINE
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HERRENKNECHT

EXPLORATION
IRILX—BE%

HERRENKNECHT VERTICAL
Group Brand of Herrenknecht AG
Foundation: March 2005 in Schwanau

Deep drilling rigs for deep geothermal energy
and oil & gas deposits

Onshore & Offshore Drilling

Technological edge through hydraulic drive
technology

High degree of automation

Reduced manpower
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Great potential for clean and stable energy supply

GEOTHERMAL ENERGY

hEFE

Near-surface

[ <L

geothermal energy

l

Deep geothermal
i energy

80 - 200 m depth

W&

A

|
| ' IJ
- ,.u. l

Approx. 3 MW

Electrical eneray

3,000 - 5,000 m depth

A 4]
K1 AL
|
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RE MAN U FACTU RI N G There are many reasons for the basic reconditioning of tunnel

Jicd= Nk 2/ 5 E A2 boring machines. Herrenknecht is the pioneer here.

In accordance with ITA guidelines on

rebuilding and ISO 9001/14001 standards

Highest quality and safety
standards

High and quick
availability

Resource-saving production

Full guarantee due to

100 % testing Up to 90 % carbon dioxide

savings
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TRENDS AND CHALLENGES IN TUNNELLING
FL Y FEERE

P R Rt

e 4 e B

Bt m-




21 17.63 m 11 bhar
HONG KONG ISTANBUL

PRESSURE

™Y v pw .

lrn -w'rw " 5 A2

iy

Low overburden

Mixed face conditions
SEE— >

Long tunnel drives
R IaREHRA]

Large diameters
BXA%E

High pressures
mKE

| £
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Increasing the diameter

GOING BIGGER
STEP BY STEP

HBXAEANOBRE

> The world‘s largest ?
Variable Density TBM
> Hampton Roads ?
Bridge Tunnel,
Virginia, USA )
) @ 13,990 mm )

Currently the largest TBM in the
southern Hemisphere

Melbourne West Gate Tunnel,
Australia

2x EPB Shield

@ 15,550 mm

HERRENKNECHT

%)

26 TBMs > 1 4 m for huge road tunnels in \
with Yangtze River Delta, China >
N
-
Y
v, 1D I
30 projects over

1.80m

14.20m 15.20m 1543m 1555m 1587m 1763m 19.25m 22.00m



DIGITALIZATION "™H
TOAIWRSIUVRITA—A =23y il

ARTIFICIAL INTELLIGENCE
. ATHIEE

ROBOTICS &
SN

—~——r
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AUTOMATION & DIGITALIZATION

BEME&T ORI NI VR T F—A—L 3y

Automated ring building Automated segment handling Driving assistance for MSVs  Sensor Data Management
€7 A2 BB T A2 FEERE MSViBERZ {7 tob—T—4EHE
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Innovation

HERRENKNECHT C NECTED
AR T4V F

VISUALIZATION DATA

7 [r1,1

28.10.2029
02:52:39

02:53.3;7
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Traffic Tunnelling

WORLDWIDE
LIGHTHOUSE

P ROJ E c I s Grand Paris Express High Speed 2 Brenner Base Tunnel
A EE

< Hampton Roads

Jiangyin Jingjiang Yangtze
River Crossing Tunnel

Snowy 2.0
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Utility Tunnelling / Mining

WORLDWIDE
LIGHTHOUSE

PROJECTS
LVES

gy Alexandria Renew
# Enterprises Project

HERRENKNECHT

Saint-Nazaire OFD Woodsmith Mine E-Power Pipe Eindhoven

Sorek Desalination Project

.. Deep Tunnel Sewerage System
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EUROPEAN HIGH

SPEED NETWORK
EREEREE R Y FT—2

> 110 Herrenknecht TBMs built around
700km of European railroad tunnels to
date. (NL > *E FHTBM : 110E)

> Highlight projects:

> Gotthard Base tunnel
Stuttgart-Ulm (Stuttgart 21)
Brenner Base Tunnel
High Speed 2 — Phase 1
TELT Lyon-Turin

A A A VI

HERRENKNECHT

Umea O
- - St P b
New-build lines SR
Neubaustrecken O Helsinki
Odallinp
- - Oslo O
Extension lines . /= O Stockholm
Ausbaustrecken :
Goteborg Q) RigaQ,
Vilnius
O .
go . Edinburgh OKgbenhavn Q O
y Q) Gdarisk L
Dublin
“. ) Warsaw O .
O Berlin Kiev
g Amste
Q.llondon ‘ .
Brisse .k ". T R
Ortigge '
(YPari . @\ .
Rennes O IQ%". rat(l;lgvzzI ¥
Basg OM ‘
\~ v
& g ‘ ’a. OZagreb Bucharest Q
Lyoh ot Al Y, O Belgrade
O Bordeaux o ‘=
Genoa O (JBologna O Sarajevo
O Split Q.Sofia
O
Marseille Q.Skopje
Rarto ) Rofme.D ~ OTirané N\
(Bercelons ) Naples aay Thessaloniki

O
LisbaaO .. O Valencia Athens

Patra Q O

O Malaga



Glasgow ( 1% ;
31 \Edlnburgh (OKgbenhavn
Gdansk

gRENNER B}fASE TUNNEL
‘l/f/j-_/{_z I‘?/ *)l/ ) Warsaw
Amste Berlin

(. London
Brisse

Rennes O
® . a. QOZagreb Bucharest Q
S ® f (O Belgrade
() Bordeaux "
0) (J)Bologna O Sarajévo
O Split (Q.Sofia
0 -
Marseille (. Skopje
Porto O Rome O OTirané ®
. (YBarcelona . Naples Bari Thessaloniki

Lisbon O .. F\Glencis Athens

Patra QO [
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Overview

BRENNER BASE TUNNEL

TLVF—R—ZX FURIL

> 1x Gripper TBM, Tulfes-Pfons:
> S-932, 16.6km

> 3x Double Shield TBM, Mauls 2/3:
> S-1054 & 6.85 m: 14km
> S-1071/72 @ 10.71 m: 2x 14km

> 2x Single Shield TBM, Sillschlucht-Pfons:
> Start in summer 2023
> S-1343/44 & 10.34 m, 2x 8km

> 2x Double Shield TBM, Pfons-Brenner:
> S-1375/76 @ 10.33 m: 2x 7.5km

HERRENKNECHT
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Current Status

BRENNER BASE TUNNEL

TLVF—R—ZX FURIL

TULFES
PORTAL
= |
Tulfes-Pfons :
acces}:?af‘?fesl ) construction lot AUSTHIA i ITAI'Y
H33 i
| Aicha
\ S-1343 (0%) + 1 S-1375 (0%) ! 1 $-1071 (77%) r ( access tunne!
0] DIIIIIIIIIIIIIIIII I KRR e 0
innssRuCK | | S-932 (100%) > —1 $-1054 (100%) y FRANZENSFESTE
S-1344 (0%) + S$-1376 (0%) — $-1072 (100%) PORTAL
U I SRR /] ) )
Wolf
access tunnel
Ahrental PadasterValley Mauls

access tunnel access tunnel

Wolf

|
|
|
|
|
|
|
|
|
| jobsite facilities
|
|
|
|
|
|
|
|

Sill Gorge-Pfons Pfons-Brenner Mauls 2-3 Status:
construction lot construction lot construction lot June 2023
H41 H53 H61
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From London to Birmingham

HIGH SPE
HS27% & ik E

GREAT BRITAR

2»

LA
Pai Dl

88.5 KM
RAILWAY
TUNNEL

H52 CONSTRUCTION FACTS
0000 Destinstions ssrvad by H32
s HS2 Phass 1
mmmm H52 Phass 22
Em—— HS2 Phae= 2b
mmm mm Eagtern leg sorapped
HS2 services on existing network
Status as per September 2022, Subjsot to changes.

BROMFORD TUNNEL

2x5.7km

BIRMINGHAM

Birmingham Curzon Street

Birmingham
Airport

LONG ITCHINGTON
WOOD TUNNEL

2x 1.5km

1x Variable Density TBM:
$-1299

2 8,560mm

Ready to bore:

Spring 2023

1x Variable Density TBM:
$-1249 “Dorothy”
29,950mm

Ready to bore:

October 26, 2021

First breakthrough:

July 22, 2022

HERRENKNECHT

CHILTERN
TUNNEL

2x 16km

ATLAS ROAD

2x Variable Density TBM:

S-1205 “Florence’, S-1206 “Cecilia”
210,240mm

Ready to bore S-1205:

May 7, 2021

Ready to bore S-1206:

July 2, 2021

LOGISTICS TUNNEL
850m
1x EPB Shield:
Sa3n
@ 7,080
NORTHOLT Ry 64 b
TUNNEL WEST Early 2023
2x 79km
2x EPB Shield:
$-1274, S-1275
29,820mm

Ready to bore S-1274:
September 8, 2022
Ready to bore S-1275:
Autumn 2022

NORTHOLT T, EUSTON TUNNEL
TUNNEL EAST Rirpors erihn

2XE5km 2 EPB Shield:

2x EPB Shield: 5-1366, 51367

51332, 51333 28,500 mm

29,080mm Ready to bore:

Ready to bore §-1332: Spring 2024

Summer 2023

Ready to bore S-1333:
Autumn 2023
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Innovative concepts in initial use

HIGH SPEED 2

HS25 X &k8
>  Robotics

)

(Semi) Continuous advance

HERRENKNECHT

bauma

Innovation Award 2022




Innovation

CONTINUOUS

ADVANCE el @a
FIBHEE S R 7 A e ==

4
o »

Tunnelling Systems
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Singapore

DEEP TUNNEL SEWERAGE SYSTEM (DTSS)
KRETKORATL e

DTSS PHASE 2
NORTHWEST WA .
v /" —
/ DTSS Phase 1
f $1145 DTSS PHASE 2
SOUTH TUNNEL

1 AYE T L DTSS Phase 1
w

- S-179
| VNN

S-1143  S-1142 S-1178

. DTSS PHASE 2

o w” M228  INDUSTRIAL TUNNEL AYE N\ 5
g '\,vQ u."/
( @Jm-zzss s<11s4\s'”:5/
DTSS PHASE 2 w M-2279
s-160 £ L5161 PASIR PANJANG — ~
S iy >,  gm > Total of 200 km sewage tunnels
e, in phase 1 and phase 2
@Q > Sewage treatment for reuse
DTSS PHASE 2

SOUTHERN REGION LINK
SEWER TUNNEL
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Singapore

DEEP TUNNEL SEWERAGE SYSTEM (DTSS)
KRETKIAT L

> Economical and sustainable tunnel solution for the next 100 years

> Extremely deep lines (up to 55m deep)

5x EPB Shield for phase 1 (4 4,450 - 7,200mm)
19x TBM for phase 2 (g 3,000 - 7,415mm)

1x VSM

11x Separation Plants

=& B U HERRENKNECHT © &' =5

K ' W= | [ I L
B f L2 g - |
& ~— -,-. 1
3 1
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OFD® - OFFSHORE FOUNDATION DRILLING
SAINT-NAZAIRE OFFSHORE WIND FARM

& = DT —ay FYYYg
#/Tﬁ—wﬁimﬁﬁij Aoz bk (7752R)




HERRENKNECHT

OFD® - OFFSHORE FOUNDATION DRILLING
SAINT-NAZAIRE OFFSHORE Wi

Full-face drilling concept, low
noise emissions

73 monopile foundations
excavated, @ 7,700mm

Overall average drilling
performance: 2.5 m/h




the MODIGA on
the seabed the liner

Utility Tunnelling

OFD®

Project Saint-Nazaire

The wind farm .
® e

consists of tee e Ceos o
"0-.. ® e o0 o

LI ® 9 000000
-o...'Oio.oo
't.......

turbines on an area of about 78 km2 73 of

them require drilling technology for the
construction of the monopile foundations.

®eeecs0 0000 s

. Installation of 2. Installation of the

OFD machine in

PROJECT DATA

HERRENKNECHT

MACHINE DATA

» Client:
Parc du Banc de Guérande

) Contractor:
DEME

» Application:
Wind power

» Geology:
Sand, solid rock

3. Start of the drilling process
and lowering of the liner to
the target depth

> OFD® FF 7700 C-7050 F
Diameter: 7,700 mm
Cutterhead power: 1,600 kW
Nom. torque: 3,763kNm
Revolutions: 0-5.9min-’

I L

4. Recovery of the OFD 5. Lifting of the liner to 6. Recovery of
machine and installation of seabed level and grouting the MODIGA
the monopile in the liner of the annular gap
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Mining

WOODSMITH MINE
v KRS AL

HERRENKNECHT
y Vertical Shaft Sinking Machine (VSM)
> @ 9,000mm
& > Shaft depth : 115m

3 [ 7
o oe ) Las

VERTICAL SHAFT
SINKING MACHINE

Plict Shaft for Mineral Transport Systam

550m —

SHAFT BORING
ROADHEADER

Service Shaft

SHAFT BORING SINGLE SHIELD
ROADHEADER TBM

Production Shaft Mineral Transport Tunnel

Single Shield TBM
e ) ©5,940mm

> Shaft depth: 1,600m
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JEAN-DANIEL BRABANT

Head of Technical Department

Phone: +65 65 909 182
Email: Brabant.jeandaniel@herrenknecht.com

o4 144 Herrenknecht Asia Headquarters Pte.

30A Kallang Place, #13-08, /

Tunnelling Systems
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Tunnelling Systems
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