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1. Civil Engineering & Infrastructure

CEPC schedule - 2018 2019 2020 2021 2022

TDR Period CEPC CDR CEPC TDR
2018.11~2022

Released in 2018.11 _ -
Site selection & Preliminary survey

Civil Detail geological survey
Engineering
& Infrastructure Civil engineering design (may be conducted before detail surveys)

Evaluation Report

(environment, land acquisition, social risk, etc.)

Subsystem design
Subsystem digital modeling, Virtual installation
e —

Accelerator digital
Accelerator Digital virtual assembly  design completed

e e e

Physical prototype development

Industrialization preparation (start from the mature technology)
_______________________________________________________________________________________________________________________________________________________



The Overview of CEPC Civil Engineering




| 1. Civil Engineering & Infrastructure

Key Dimensions
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1. Site selection 2. Surface and underground structures 3. Science City



1.1 site selection

Influencing factor

Social factor

- National planning
- Environment
- Economy

5

Natural and engineering factor

- Economy

- Transportation

- Geological condition

- Engineering layout

- Construction Conditions

5

Operation factor

- Energy Supply
- Water Resources
- Operating cost

5




1.1 Site selection

We take Zhejiang Huzhou as the typically el

site to start work.

has the following advantages:

and the Current research is not affected by the|location
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1.1 site selection - Huzhou site

EX R

, :;,,,M-;:%FMHF Selsml.cny
e %5 0 No active fault
Historical earthquakes: 3 earthquakes of magnitude 3.5 &
1 earthquakes of magnitude 4.0

Seismic activity: weak
Peak ground acceleration: 0.05g

Basic seismic intensity: VI degree Lithologic of surrounding rock
along tunnel axes

. Topography
I N Fairly flat 0 Rhyolite porphyry
O No large-scale geological structure 6 /0
Layer structure Welded tuff

[ tone 0
Limes 20 A) 36%

Surrounding rock mass of

good quality
g g Suitable for long-distance 38%
1 tunnel construction Sandstone
IP1 IP3 P4

- P2 |
! } Lo M ket "
= '&**7"'7T/WWWM“”“H“

Tunnel axes profile




| 1.2 Civil Engineering & Infrastructure

Civil works of the CEPC-SPPC project consists of underground caverns and surface buildings, along with a
100km ring tunnel, and surface laboratory and ancillary facilities with a total floor area of 150,000 m 2.

One hundred and fifty thousand squameeter




| 1.2 Civil Engineering &
I nfraStrU CtU re The main ring has been dvided into several sections, such as

STR .

: Interaction Region (IR) 3365 Experiment Hall 02
|
Curved Line Segment 1 10193 02
Straight Line Segment ;
1234 02
ARC ARC LSS1
_ \ ' / Curved Line Segment 2 10149 02
Lifac Segment NS J
STR ot % - T C—100km e e R — STR RF Region 3500 02
Curved Line Segment 3 10149 02
ARC
Straight Line Segment ;
1234 02
LSS2
Curved Line Segment 4 10193 02
2548 o1
Length of the Main Ring 10034 O1

The total length of the main ring is about 100 km.



| 1.2 Civil Engineering & Infrastructure

Cross section of the main ring tunnelin meters)

Outside of the ring Inside of the ring
SPPC equipment CEPC equipment
— <} =
oﬁ—

Cryogenic transfer

Valve box
e}
~|3
*."F
Circular Cross Section form ecommended) Inverted Ushape Cross section
apply to TBM Excavation Method apply to Drilling and Blasting Excavation Method

CEPCG-SPPC LHC



1.2 Civil Engineering &

10. Surface Buildings of RF Region
11. Surface Buildings of Shaft for Access and Cable
12. Shaft for Access and Cable

Detector Region Caverns:

. Experiment Hall

. Service Cavern

. Transport Shaft

. Shaft for Access, Cable and HVAC

. Booster Bypass Tunnel

. Main Ring Tunnel

. Traffic Tunnel

I & m m O O W »p

. Auxiliary Tunnel of RF Region



| 1.2 Civil Engineering & Infrastructure

Interaction Region (IR)

Size WO

Experiment hall 39.4020.4031
Service cavern 101.4020026.2 02
Booster bypass tunnel 1,67903.503.5 O4
Dual electron beam 1,659.30 O4
tunnel (6~11.4) O5
) 1,20007.5 02
Traffic tunnel for IR .
O7.5
Shaft for access, cable . 02
70010010

and HVAC




| 1.2 Civil Engineering & Infrastructure

Personnel Safe Evacuation (IR )

Transportation shaft
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Service cavern

000 o/ _
0 o u otz o L Traffic shaft
3 L}

Vi il DY

Access tunn

Experiment hall

Emergency exit:  Two emergency exits are provided in IR zone. One is located in the shaft for traffic, cable and HVAC, and the other is locatd
in the traffic tunnel.

Emergency passageway : Since the distance between the emergency exits is relatively long, and the distance from any point in the service
cavern or detector room to the emergency exit is beyond 30 m, an emergency passagewayis proposed. When a fire occurs, operators can reach
the emergency exits through the emergency passagewaysafely.

Main ring:  There is no operator in the main ring during normal operation period, therefore the evacuation plan from the main ring is not
considered.



1.2 Civil Engineering & Infrastructure

Main Tunnel

Transportation shaft

Auxiliary tunnel
Main tunnel

Transportation shaft

Shaft for access,
cable and HVAC

Traffic tunnel

T

1,9500807
3,5000605 02
15070 02
70010010 02
1,20008807.5 02

Tunnelfor common facility




| 1.2 Civil Engineering & Infrastructure

Personnel Safe Evacuation (RF )

Transportation shaft

Auxiliary tunnel

Main Tunnel

Traffic shaft Transportation shaft
. ' }’ — an
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Traffic tunnel

Emergency exit : Two emergency exits are provided in RF zone. One is
located in the shaft for traffic, cableand HVAC, and the other is located in the

traffic tunnel.

Emergency passageway: Since the distance between the emergency exits is
relatively long, and the distance from any point in the power supply tunnel or
common facility tunnel to the emergency exit is beyond 30 m, an emergency
passageway is proposed. When a fire occurs, operators can reach the
emergency exit through the emergency passageway safely.



1.2 Civil Engineering & Infrastructure

Linac tunnel

1,210
(ground section)
Linac tunnel .
. : 355 o1
(expanded excavation section)
Transportation tunnel ;
p_ . 1,070 o1
(straight section)
Transportation tunnel y
268 02

(curved section)

T~

Klystrons & Modulators

Acceleration Tube = 'ﬁ’

Transportation Tunnel

Damping Ring




1.2 Civil Engineering & Infrastructure

Degree Watertightness

Waterproofing Solutions Class 1: Completely D

D

Waterproof concrete
+ Conventional waterproofing
membrane

Precast segments
with waterproof concrete

SprayApplied
Waterproofing Membranes




| 1.2 Civil Engineering & Infrastructure

: . Degree of Watertightness
Waterproofing Solutions Class 1: Completely Dry
No | Sowios | EwcavaionMetod | Advamage | Disadvamage

Precast segments
with waterproof concrete

1 Shield TBM High waterproofing security High cost

Waterproof concrete .
Cost effective

+ Conventional waterproofin Drill and blast / Open -type TBM Relativelv difficult to aopl
° membrane i ’ P P Suitable for all types of tunnels y Pply

S -applied wat fi Simpl d fast t I
Pray-applec Walerprooting Drill and blast / Open -type TBM MpIe and fast 1o .app Y New technology
membranes Very cost effective

3




| 1.2 Civil Engineering & Infrastructure

Total excavation volume: 5,800,000n3; Concrete volume required: 1,500,000m3.

Excavation Method Drill and Blast TBM + Drill-Blast

8 Permanent traffic tunnels;

8 Permanent traffic tunnels;

Construction Channel 8 construction tunnels. 8 Permanent traffic tunnels. 4 construction tunnels:
Layout Construction tunnels excavated Construction tunnels excavated every 12km Construction tunnels excavated
every 6 km every 6km or 12km
Distance between At most 4.2km with blind heading Open-type Double shield Drill and Blast: 4.2km
Excavation Faces (1.2km adit + 3.0km main ring) 12km (8 TBMS) 12km (8 TBMSs) Double shield: 12kme 4TBMs(
_ Excavation: 100m/month Excavation: 500m/month  Excavation and lining: , _ _
Excavation Speed . . Consistent with the foregoing
Lining: 85m/month Lining:  2x200m/month 400m/month
Drill and Blast: 60 months
Construction Duration 60 months 58 months 45 months

Double shield TBMx 45 months
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1.2 Civil Engineering & Infrastructure

CEPC schedule - 2022 2024 2026 2028 2030 2032

Construction : : . .
: CEPC TDR Construction period begins Trial run
Period at the end of 2022 * *
Preliminary preparation (bidding, land acquisition, construction passage, etc.)
Civil Main tunnel construction (60 months) _
& Infrastructure Civil engineering completed

Infrastructure construction (2028.12)

Mass production

(After the tunnel is fully connected)

Segmented installation & calibration (2026.7)

Accelerator Alignment system calibration

Equipment commissioning Milestone
Project completed
(2030.12)

Trial run



| 1.3 International Science City

Overall ScaR3km?2 of construction area for short-term use & 6.7km%or future use.

Functiol




3 International Science City
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.. Introduce HDEC




2.1 Introduce HDEC

POWERCHINA HUADONG ENGINEERING CORPORATION LIMITED ( HDEC) is an affiliate to
PowerChina, a World Top 500. It is a state-certified Class-A provider of comprehensive engineering services.
The Large Dam Safety Supervision Center of the National Energy Administration is also hosted by HDEC.
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| 2.1 Introduce HDEC

HDEC as an international
engineering company is
capable of offering systemic
solutions to the entire
industrial chain, from
resource integration,
planning & design,
investment & financing, to
procurement & construction
management ,and so on.



