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Global challenges and EU Green Deal




Global challenges

Everyone has to contribute to change the existing way




EU Green Deal

Political framework

1997 Kyoto Protocol 2015 UN - Climate Conference 2020 EU Green Deal
Framework Convention on in Paris, EU wants to be the first climate-neutral
Climate Change agreement on 2°C goal continent by 2050. Investment sum:

1 trillion Euro
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Agreement




EU Green Deal

Contribution on equipment side

CO2 reduction

Noise reduction



Energetic improvement potential of
drilling rigs




What can be done to save energy?

Basic measurements for drilling rigs

Apply the proper method!
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Product carbon footprint reduction

Additional carbon footprint by using resource-efficient methods: Example soil mixing

BAUER REVIEW a reference. The result: The MIP method 30 % IeSS COze

FOR EMPLOYEES AND FRIENDS OF THE
BAUER GROUP COMPANIES E ]

was able to save 330 t of CO,e in com-
parison, which corresponds to a value
of 30%. "The method offers various ad- 120
vantages,’ explains Andre Seidel, Head
of MIP Core Technology at Bauer Spe-
zialtiefbau. "Apart from resource effi- 100
ciency and low-vibration production,
the Mixed-in-Place method is extreme-

ly flexible and productive, and it also 80
involves lower noise and exhaust emis-
sions. Last but not least, it is cheaper 60
than conventional specialist foundation
engineering methods.”
40
20
0
excavated diaphragm wall Soil mixing wall
Source: BAUER REVIEW 2020/50 Calculation basis: CO,e Calculator of EFFC



What can be done to save energy?

Basic measurements for drilling rigs

(Applv the proper method!\ 4

Ensure smart realisation! \

Use assistance systems!
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Train your staff!

"

Gain experience!
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How to improve the efficiency of the machine?

Tank to motor (KDK) analysis

1 Liter Di | Diesel
= Diesel-hydraulic iter Diesel eq. m .
y 1 Liter Diesel ERE
k\1/\(l)h 40%
u DiGSEl-hYdraUIiC 1 Liter Diesel eq. Diesel
with 1 Liter Diesel engine
kV?/h 45%
= Electric-hydraulic Batt Electric
with INet Drive
kV5Vh 90%

Disclaimer: rounded indicative values

Hydraulic |
system
5% kvs:/h
Hydraulic |
system
3
80% KWh
Hydraulic |
system
80% kvs:/h
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BMA experience in electrical systems

= Overview
= Mobile applications
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Electrical systems by BMA

60 70 80 90 00

10

20

50 years experience in electrification of heavy duty applications
Mobile applications

Stationary and slpecial applications

fitink
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4

Electrification of mobile applications

UBW 06 / KB Il eMC 128 eMC 96 eBG 33 Increase of Power Density

= S0kW 400kw S50kW 405kW = Electric motor with 405 kW implemented in
L 5.950 : serial middle class BT carrier

= Significant increase in performance density

Width 2.500

Until 1990s 2008 2019 2021
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Electrification of high performance
applications
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What does electrification look like?

Challenges in special foundation

Performance Total weight Mobility

> 200 tons

100 tons
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Wide range of fuel consumption for drilling rigs BAUER

Fuel consumption with Energy amount with

60 diesel engine /8h electrified machine /8h
EEP
* non-EEP [ \
o High performance
% 240 — 4801 1200 — 2400kWh
8. Multi purpose
& g J
E 30
S - T Tm s T T T T T T T mE T \
- | |
2 o5 W 1 Low performance I
2 | I 60 — 240l 300 — 1200kWh 1
2 T I . :Mainly Kelly :
10 IR \ /
\ ____________________________
0 . : : “ 7 From efficiency factor
0 100 200 300 400 500 600 e N e

Torque [kNm] analysis
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Impacts on carrier architecture

Comparison of energy storage volume, per average 8h shift

4 2000kWh in 10m?
] 400!
High performance - +
¢
Multi purpose ¢ +
' L
\_
If ———————————————————————————————————————————————————————— \\
: 700kWh
| Low performance 1401 in 3.5m? E
I
I Mainly KeIIy ¢ o Unpluggec

Example from automotive technology Completely different load profile:

= Power peaks instead of continuously high power

Audi Q4 e-tron demand

80kWh

= Low average power
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Architecture of a plugged system

Infrastructure of
construction side

4 different voltage levels necessary on machine for full functionality Rig system

Motor unit
|
1
P |
690V - Electric i Frequency
motor I converter
1
1

Supply
# Electric Main cables Connection
filter and @l switch for box
inductors power between
400V for EMV [l supply of machine

Voltage stability machine and grid

Switch trans-
cabinet former to

3

Transformer mains

Mechanical connection

230V | supply to 690V
I operating voltage
Water connection , (approx 800 kVA)
24V Electrical connection |
|
[ |
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Packaging of electrical system in BT 85

Physical components

Cable connection for

Electric C_abinet with power supply Distribution and control cabinet for
filter and inductors auxiliary voltages 400V and 230V
Water cooler for E-motor Drilling rig control box 24V

Main power switch

Power supply

.| Electric motor Transformer 690V to 400V
Motor unit
Frequency converter

20



BT 85 carrier with electrified drive unit

Real life impressions

405kW electric motor unit Additional electric cabinets
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eBG 33 Modern drilling rig and its
benefits

22



What can be done to save energy?

Have a real close look at our eBG 33 !
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Apply the proper method!\ 4

Ensure smart realisation! \

Use assistance systems!
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Train your staff!

Gain experience!
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eBG 33 Multiple applications B;Iul;z

Multi application rig

V)

Urban, complex jobsites

U

R THTAS
Lt; A ;}1@‘_
]

f ... o % = Jobs in enclosed spaces (tunnels,
Iniumb‘;wmm: mn‘r:lzmmla \| H H
) A halls, buildings,...)
Keily Drilling . FOP
Full Desplacemant Piling
[Standard or Lost Bity
w i = New options for
g E. ex-protection demands and mining
Contl ;AFI it
3 S = Linear construction sides, like dam
,i; renovation,
T v = Work in enviromental sensitiv areas
% = And many more...
e s Gt = We are curious to hear your ideas!
s.az?.“c;m:‘ Cutter Sol M
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eBG 33 offers full range of applications

Foundation on urban jobsite

S5 Al

.* uilding

Lt - e ————,j
-~

JE ek

. on-bearing soil
Piles : layers
|

. L — 'H‘j
- -bearingsoil -
layer

Retaining walls

Piles

Kelly
CFA
CCFA
FOW
CSM
Cutter

Sealing slabs

Kelly
CFA
CCFA
FDP

HDI
High pressure injection
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Contribution to sustainability goals

Comparison eBG — Standard, high performance application, 8h shift (501 Diesel/h)

eBG 33 Diesel powered equipment

= CO, emission = CO, emission

= During consumption 0 gCO,/kWh = Only consumption 2,65 kgCO.,/I

= => local ZERO emission = =>1 t CO, /shift local emission at site

If we consider electricity production: ' If we consider diesel production:

= 4.4 g CO,/kWh (green electricity: Offshore wind) during = Additional 640 g CO,/I
electricity production - = Average 8h * 50 I/h = 400 |

= Average 250kW/h for 8 h shift = 2000 kWh

=256 kg CO, /shift emission in production

" >8.8 kg CO, /shift 21,3 t CO, total global emission per shift

= =>8.8 kg CO, total global emission per shift

= Noise emission

= Noise emission = Sound power level 110 dB(A)

= Sound power level 107 dB(A)
= =» 50% sound power of conventional machine
= =» Significantly reduced noise perception

Okostrom-Vergleich: echte Okostromanbieter finden | co2online, Picture source: swr.de, smarticular.net, cosmowaves.de
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eBG 33 at inhouse exhibition 2021
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BAUER Maschinen GmbH

BAUER Cube System

... to enable the construction of D-walls, where you never thought before

2021-12-16
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Motivation




Motivation

Trends : Urbanization Electrification Sustainability

» Demand for new equipment, which can operate

With
minimum
footprint

disturbance minimum
of the height
ambiance requirement

With

minimum
emission



Our Background




A cooperation ...

between the construction specialist L EN Y S

and the equipment specialist BAUER Maschinen GmbH



Addition ofnderground space to | Logistic space under
metros/building airport/runway

i

Construction of dams Water storage / underground Extending / renovation of utility WM Creating space for energy storage
building tunnels underground

ENERGY 4 STORAGE




Combined experience

37 years experience in trench cutter units

More than 350 units operating worldwide

Many successful challenging projects

Upto2.5m

Rock strength

Down to 250 m up to 200 MPa

wall thickness

AL IS ME e
ct — 250 m record

2019: FalCon proje

DENYS

= More than 60 years of
experience in tunneling
and foundations works




Working in confined space

Schuhman - Josaphat (Brussels, 2008 — 2012)

Underground railroad connection

by DENYS

Minimal Installation from a 6 m by 8 m vertical
socio- shaft at the surface

economic

impact

Partly underneath historic buildings




Working in confined space

Schuhman - Josaphat (Brussels, 2008 — 2012)

Underground railroad connection

by DENYS

Deep braced excavations

State of the art
Risk  Danger of falling persons and objects
analysis

Presence of harmful gases
Hazard of collapse of the trench

Long term health issues due to non-ergonomic
work conditions

Deep braced excavations are applied by lack of alternative methods.
Only possible above groundwater.
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Working in confined space

Tokio Subway Station - Lowhead Cutter in 1991
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Working in confined space

Tokio Subway Station
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Construction of outer walls

Construction of the upper floors

Construction of inner walls
from the lowest level
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The Cube System




The Cube System

BAUER CUB=SYST=M

n Cutter unit
E Pumping unit
Main winch

n HDS pumping unit
H HDS mud hose

n HDS cutting unit

14



Key Features

> We offer the complete Cube System

Electric
driven

Low noise
emissions

in
minimized Remote
dimensions operated

CSC
certified

cubes Emergency
exits through
the
container

15



Cutter

Cutter assembled

Technical Specifications
Cutter height

Trench length

Trench width

Steering flaps

Hook load

Min. weight

Max. weight

Mud pump

Gearbox

4k

3,600 mm

2,400 mm

640 mm — 1,000 mm
8 pc

20t

12.8 1

14.3 t

127 mm (57)

BCF 5 (2 x 46 kNm)
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Hose Drum System (HDS)

Hydraulic hose bundle NW 32

Hose Drum System HDS 40
Mud Hose 127 mm (57)
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Cutter Cube

18



Cutter Cube

Technical Specifications

2900

]C"’ 4

2900

Y d

2900

-l

AT

Weight of cutter cube
Weight of cutter HHS cube

CSC (Convention for Save
Containers)

CE

13t
6t

Certified

Certified
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Pumping Cube

2900

Iy

BAUER

) &
0 m @
3] [
6060 _ 2440
Weight of pump cube 19.51
CcsC Certified
CE Certified
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HDS Cube

63
- =
o
(@)
N I
2
O -
" fod
. 2440
Weight of pump cube 1051
CSC Certified

CE Certified
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Power cube - HE 1400 C

in operation

for transportation

e : .
8 ; ( e
wn = 8
™ 1 =
f— - o
| B - |
1 e 5 1

2720 _I

Further information: BAUER Maschinen GmbH HD/HE 1400 C

— = AN
“-;Ejidﬁaai‘h;l a g
e 6060 o . 2440 |
Power Output 550 kW @ 1,500 rpm
Weight 16.5 t

Sound power level
Hydraulic flow rate

CE

https://www.bauer.de/export/shared/documents/pdf/bma/datenblatter/Hydraulikaggregate DE_EN_905_721_1.pdf

105 (102 + 3) dB(A)
3 x 345 I/min + 1 x 325 I/min + 2 x 125 I/min
Certified
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Separator cube - BE 300 C

=
3

7
7
3020
1T

2900

| el

NI A |

o} | i
. 6060 J . 2440

L 6540 ] B 3050 i
Capacity max. 300 m3/h
Cut point d50 30 um
Weight 120t
CSC optional
CE Certified

Further information: BAUER MAT BE 300-C Trennen (bauer-mat.de)

23]



Reinforcement- and Concreting Cube

I -
o - L Technical specifications

c) b [ ‘:I ]

N o[o, a5l Id Main lifting capacity 15t
al S

_ Auxiliary lifting capacity 1t

o Tremie pipe rack 19x1.5m

- Max. height reinforcement cage 1.86 m

Weight 85t

CcsSC optional

CE Certified

Ieh :
E
Er"—"""i'_’_ ——u

24



Reinforcement- and Concreting Cube

Procedure

Y Z e
@RI

- o

Positioning
reinforcement

Concreting the Dismantling the
excavation step pipes piece by Finished D-Wall
piece

Cutting the
excavation

Setting up the
tremie pipes



How it works







BAUER Cube System Test




BAUER Cube System Test

Setup

= Cube System
= Concreting Container
= Hydraulic unit HE1400
= Sound power level: 105 dB(A)
= Desanding unit BE300
= Sound power level (operating position): 79 dB(A)

= Reinforcement
= Pre-fabricated cages with Lenton coupler
= Length: 1,85 m
= Discharge pipes
= Inner diameter: 150 mm
= Length: 1,5 m
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BAUER Cube System Test

Scope of work

= 7 Trench locations
= 5 Primaries
= 2 Secondaries (both reinforced)
= Cutter dimensions 2400 x 1000 mm

= Depth
= 6 trenches to a depth of 15 m
= 1 trench to maximum depth of 42 m

= Simulation of rock embedment
= Cut 1 secondary twice
= Concrete (“rock”) strength around 45 MPa

30



BAUER Cube System Test

Test site in Aresing
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BAUER Cube System Test

Soil profile
= Alternating
v = Sand
fS, U’ = Clay
10.00 = Use of Decanter for longer utilization of slurry
uU,s 13,00
fS, u’
30,00

40,00
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BAUER Cube System Test

Results

* Progress rates
= 15-25 cm/min primaries
= 1-5 cm/min for “rock embedment”
= 42 m trench depth is the limit for HDS drums and winch
= Time to connect cutter unit and pumping unit is about 15 min
= Min. pre-excavation of 1,5 m

= Installation of reinforcement
= Around 15 min per connection of segments
= Connection height close to bottom of container

= Concreting
= Around 3 hours (for 40 m?) using concrete pump

= Installation of pipes by small lifting device around 1 h to 40 m
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BAUER Cube System Test

Cube System Desanding unit Concreting

34
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