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Tel-Aviv Metro
Project

Status and Challenges
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Facts and Figures

The largest and most complex project ever delivered in Israel!

Estimated cost
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G e n e ra I ove rvi ew TEL AVIV METROPOLITAN AREA - METRO TRANSIT SYSTEM 7 ) Som.
aanana ...

» 3 Lines (M1/M2/1V32)

» 150 km Underground Network (double tunneling)
» 109 Stations

> 24 Municipalities
» 4 Depots

» 7 Transportation Hubs
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M1 Highlights
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M2 Highlights
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Project Staging

The Metro Project is divided into two main execution stages:

Raanana Phase A ‘ Ph—B
m - M3 Total Network M1-M3
— connection (Glilot) \
Track 28km  26km 24 km '
e 8) 78 v
Stage
Execution | Stations 20 22 17 / 59 Stations T
1 Bnei Brak /\
Depot  Rishonim  Sgula  Mesubim </ Depots n[ e
Track 58 km i 11 km 3’ K
Length +5 km @ 74 KM - Rishon LeZion -
:)t(aeifltion e
2 Stations 42 - X 17km / 50 stations 2034
to airport i Initial Operation e Mc%ch3(Kf
Depot  Raanana - . ( Depot Ny
o o} Rehovot )
4 2037
85km 26km 39km

Full Operation
Total: 150 km, 109 Stations
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Main Pillars
> Definition: Main technical critical programme decisions.

> Each pillar decision considered the following aspects: engineering, cost,

time, service, operation and maintenance.

Pillar Recommendation

Grade of Automation | GoA4 — Unattended and Driverless

M1- train capacity of ~1012 passengers, 3.2m width, ~115m length. Design for 90 sec headway.

Length of Platforms _ _
M2- train capacity of ~860 passengers, 3.2m width, ~92m length. Design for 90 sec headway.

and vehicle
M3- train capacity of ~860 passengers, 3.2m width, ~92m length. Design for 120 sec headway.
Electrification 1500VDC Rigid Overhead Catenary System
Double twin TBM, 6.5m diameter.
Tunneling

Combination of mining method for stations- depending on location.
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Automatic Train Control (ATC)

« Automatic Train Protection (ATP) - safety system that checks
speed limits, signaling input and can emergency brake

« Automatic Train Supervision (ATS) - remote supervision of the
train

« Automatic Train Operation (ATO) - system that enables trains to
be operated and driven automatically
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Automatic Train Operation (ATO)

Grade of
automation

Setting the train Driving and Opening and Operation in case

Train operation

in motion stopping the train closing the doors of disruptions

0 Just the driver Driver Driver Driver Driver
Line of Sight

1 ATP with adriver Driver Driver Driver Driver

Mon-automatic

2 ATP and ATO with a Driver
) Automatic Driver Driver
Semi-automatic driver Automatic
3 % ATP and ATO without a Driver
dri Automatic Automatic Attendant
Driverless EIVEL: Attendant
4 ATP and ATO without a _ _ _ _
Automatic Automatic Automatic Automatic
Unattended driver and attendant
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Types of tunnels
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Tunnel Boring Machines

Speed of boring:100-200 meters per week
Power Consumption: 3-4 MW per machine
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Tunnel Boring Machines

Retrieval Shaft

Launchin
Shaf

4. TBM amves in the retrieval shaft to be dismantled for transportation




Tunnel Cross Section

Radiant Cable (30cm diameter
exclusion zone and a distance of
Zcm from the wall)

Structure gauge
of wallway

Cable ladder to
ocs
L=300mm

TUNNEL TRACK

— offset 25 cm

Linear Heat detector

Mobile Operators Antenna
(every 300m, 120x170x1200mm) TBC

Radiant CablefLeaky Cable

(30cm dia.exclusion zone; 8cm from the wall)

Mobile Operators Remote radio Head
(2 modules, 800x400x200mm) TBC

Fire Cabinet with dynamic
escape signage, Tunnel
Lighting and service stagering

Fire Hydrant 200mm

22 kV Traction Cables

C/L of Tunnel

C/L of Tunnel

Structure Gauge
__ Kinematic Envelope

Steel Walkway

/L of Tunnel
Structure Gauge
Kinematic Envelope

Concrete fill —

tunnel drainage © 25 cm

'~ Slab track

Mobile Operators LV Cables Tray
(200x50) TBC
Mobile Operators Cables Tray
(200x50) TBC
Rail Communication Cables Tray
(200x50)
Backbone - Optic Fiber Cables Tray
Small Power {10c5tT)
(200:x50)
Fire Safety Small Power
(100x50)
Fire Safety COMS
(100x50)

L
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Work Packages Infra 1 Line M1 (12 TBMs)

Sub Stages Sub stage 3 Sub stage 2 Sub stage 1
S E 2 > o c g :.:3 £ ° g -; £ o E §° 2% 2 = §. E £ = £
e -8 < 3 3 & o) o - °© e & P ] S c 3 T o c o se = < s E ==5°2 S =
e - £ 32 = > = = » P 5 = -8 © = e S 2 5 < s 2 & 2 esEq 24
8 ce | s | =5| 2 z E|l = | 2| & | = 2 | 2°| 3 5 e” | 2| ES 5 a | 2 S |gels| 8§
o = z o - < ° W o o (-3 0 = T
- - T T = -4 =
Infra#1 Packages Package 4 Package 3 Package 2 Package 1 Package 5
! TBM I
TBM Movements ovemen ovemen ovemen 1 ovemen ovemen
TBM M té TBM M t5 I TBMM t4 TBM M t2 TBM M t1
| Movement 3 !
E— ) ' {—
1 1
L hing Shatts (RENCES 5.4 kms TR 4.1 kms 1 3.2 kms TR 2.9 kms 1 4.4 kms M1-A- 4.9 kms
aunchin afts -C- D= B-
g (18 months) (14 months) : (11 months) (10 months) : (15 months)| 11 (17 months)
1 1
Yitzhak ETIO
Retrieving Shafts Hayarkon s';’d: Yoseftal Harishonim
Work No. .C&C Terminus Depot
Packages  Stations
Package 1 4 1
Package2 4
Package3 8
Package4 4 1
Package5 1

Total 20 2 1




Work Packages Infra 1 Line M2 (10 TBMs)
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p B E: = kS
E ! S g € c © S c = c = 8 < k= = ©
< 5 ] g g 2 5 K S < £ S 3 5 o 5 = I 2 -
I IR B T ‘ & & ¢ 2 F s g ¢ 5 B o5 5 5 5 g & = & 3 g
- 5 = < 5 g © £ F 5 g £ 5 £ 5 = c S = = £ £ I E &
g ¢ ¢ = S8 g = & £ €| g T £ g = g & = £ 5 5 I & 3
T ; b a %
| |
4.7km / 16 months 4.7km / 16 months 5.2km / 17 months 5.2km / 17 months 3.2km /11 months/‘
“ ov7 [ Tovs > < ] | Tevs B oo
P [P & <
“  ovs [ v g > I « | eve | | Tov 10 |
| we#1 WP # 2 i WP #3 ] WP # 4 | we#s ) we#e |
Work No. C&C No. NATM Terminus At Grade
Packages Stations Stations Depot/Station . .
Opportunity to combine
W1 3 ! WP# 5 and WP# 6
Wp2 3 2 an
WP3 1 4
WP4 2 2
WP*5 2 l Launch Site —>  TBM drive
WP6 1
Total 11 8 1 1 D TBM Reception TBM

*Including East Portal
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(10 TBMs)

Work Packages Infra 1 Line
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9.3km / 33 months
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SNUIWIS] WeA leg

WP#1

A

Operational

No. C&C Terminus

Stations

Work
Packages

WP# 5

elements

WP1

>  TBM drive

l Launch Site

TBM

O v~ v« «—

O < < ™

WP2
WP3
WP4
WP5
Total

I:I TBM Reception
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Cut & Cover 3 Levels Floor Stations

C&C 3 levels floor

16 Stations

TOR — about 25m

Platform length- 92/115m
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Depot

BO1 B03
Wheel Lathe (part of B02) MoW Building
H: 12m TOP . H: 12m T.OP at eaves
32m x 19m EP Provision H: 13m T.O.P at ridge
H: 6m T.O.P 129m % 48m
BO2 - Light Maintenance
Building Warehouse B02 - Light Maintenance BO2 - Light Maintenance BO3 BO3 BOS
& Workshops Offices Lanes MoW Staff Amenities MoW Store  Security Building
H: 12m T.OP H: 18m TO.P H: 15m T.O.P & Workshops H:6mTOP  H:4.5mT.OP

78m x 62m 62m x 25m 74m x 7m 22m x 10m

B06
Stabling Building MEP Provision B07
H: 15m T.0.P H: 6m T.0.P  Cleaning Building
332m x 114m 38m x 16m H: 6m T.O.P

Admin Building

H: 12m T.O.P
56m x 31m
B08 BO3
Automatic Train Fuel Station
Washing H: 4.5m T.O.P
H: 6m T.O.P 20m x 10.5m

120m x 9m
Main Vehicular & Pedstrian
Access
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Power Consumption of the Me

e 300 MW - peak load
e 7 substations 161/33 kV

e Fach substation 2x90 MVA
transformers

* NOGA request to allocate
additional space for up-to 4
transformers

e 2-4 1ncoming 161 kV
overhead/underground lines
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THECTN TAO0LEE :I'H]']'.TI:H'I ap




@@ Metro

Construction of the Sub-stations

e 2025 - Tender
e 2029 - Energization

* Power supply for the needs of test runs and
auxlliaries already at 2031




Sub-station 1

F -1 7]

M1

Sub-station 2
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Sub-station 3
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Redundancy

* Internal redundancy @ sub-station
* 2 transformers
* Bus—-tie between MV switchgears

* 33 kV loops between sub-stations
* Redundant AC/DC converters

* DC redundant power supply

level
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Power Station

* Power supply 1n the case of
Black-out or 1n case of major
faults 1n the HV grid

e 300x200 m plot
* 90-120 MW constant load

* Peak shaving by grid or
reduced operation 1n case of
failure

e Statutory Process - tender
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Thank You
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