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Electric engineering

e Power supplies and schemes 1354
e 220kV/110kV Master substation 1P4 P IP1

e 2 substations : 2*210MVA
(220/110kV/10KkV).

« 220kV feeds connected to grid station
nearby (State Grid Corporation of China).

e 110kV/10kV step-down substations

pr  LINAC
LSS3 LSS1

« 4 substations respectively located in IP1~IP4. TP

1P2
e 10kV step-down substations LSS2

10kV feeders from 110kV/10kV substation nearby.

Surface 10kV loop:36 B
N | . I : l

Underground 10kV loop : . i 110kV Substation 4 | j—'_—r 10kV Surface Substation 23 .

-- 96 substations (10/0.4kV ) along the ring T :
tunnel.

-- near the load points.
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Colling water system

e Principle of layout

- Close to the heat load center.
- Relatively concentrated.
- Reasonable water supply radius.

- Minimize operating pressure.

e Layout scheme

- CTW and DW on surface.
- LCW are underground.

- Centralized water supply station:20

> Linac—1
> BTL—1
> Collide/Booster—16
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Heating Ventilation and Air Conditioning

e Air-conditioning system in
tunnel
e Layout

o The ring tunnel is divided into
32 independent sections.

« Each shaft serves as a
ventilation and exhaust
channel for the underground
main ring tunnel, and a
ventilation pipe and a smoke
exhaust pipe are arranged
therein.




I Layout of surface and underground structures
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I Layout of surface and underground structures
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Layout of surface and underground structures

HhE A Surface Structures Pointl Point2 Point3 Point4 Point5 Point6 Point7 Point8 Point9 Point10 | Pointll | Pointl2 | Pointl3 | Pointl4 | Pointl5 | Pointl6
HTERY Underground Structures
XER Interaction Point IP1 P2 IP3 P4 Interaction Point3i#& &
BERD AN Ring R1(IP1~1P2) R2(IP2~1P3) R3(IP3~IP4) R4(IP4~IP1) RingEIx
% IPIMC IP3MG Main CavernZ /T
SRR EXpENEtaLHa IP1SC IP3SC Service CavernE/T
rrmEagg | Colder ”22;:2::"3“3'9“ IP1ST RIST IP2ST R2ST IP3ST R3ST IP4ST RAST Straight Tunnel 3R E %%
FRBIBIL R CO”":‘:‘! ;g“:%x”e" RIATL RIAT2 R2ATL R2AT2 R3AT1 R3AT2 RAATL RAAT2 |Arc Tunnel EFRIMLER
PR 2855 BERRIE Booster Bypass tunnel IP1BT IP3BT Bypass Tunnelss B& i
SR IE Fedia Freizi:g Al IP2AT IPAAT Auxiliary Tunnel4g Bhf%iE
ER RS Augxiliary Stub Tunnel R1AST1~R1AST24 R2AST1~R2AST24 R3AST1~R3AST24 . R4AST1~R4AST24 Auxiliary Stub Tunnel B8R iE
s Access shafts to experimental | IPIMCS IP2MCS Access Shafts to IP1/3 Main Caverns/Service Caverns, IP2/4
S Il “
REERE; caverns IP1SCS IF2ATS IP2SCS IBCATS Auxiliary tunnels, used for the transfer of equipment
BB Access shafts IPISCS | RIAS1 | RIAS2 | RIAS3 R2AS1 | R2AS2 | R2AS3 | IP3SCS | R3AS1 | R3AS2 | R3AS3 RAASL | R4AS2 | RAAS3 SA;;TZSZ;Z&TE’[S OrURGergrune: Cavans for pRIsannel enty. With
SRS E Access Shaft for bypass IP1BTS IP2BTS Access shafts of IP1BT/IP3BT for personnel only, with stairs and
channel lift
£ TRV Access shaft for Radio IP2ATS1 IP4ATS1 Access shafts of IP2AT/IP4AT for personnel only, with stairs and
=4 134
il Frequency Auxiliary Tunnel IP2ATS2 IP4ATS2 lift
B IR EIE LINAC tunnel ar LINAC tunnel
BTLL
EhshkiE Beam transfer line tunnel BTL2 Beam Transfer Line
IR pFS?
E&ﬂﬂﬁ#ﬁﬁ%fé& Access shaft for LINAC ETS2 Access shafts of LT for personnel only, with stairs and lift
e BTL1S1 . . .
Lorpre Sl Access shaft for BTL BTLIS? Access shafts of BTL1 for personnel only, with stairs and lift
HTERRES Access shaft for construction R1CS1 R1CS3 R2CS1 R2CS3 R3CS1 R3CS3 R4CS1 R4CS3 |Civil engineering Shaft used to carry out the underground
g and ventilation R1CS2 R1CS4 R2CS2 R2CS4 R3CS2 R3CS4 R4CS2 R4CS4 |works, and for ventilation
TIERIE Access tunnel IP1ACT IP2ACT IP3ACT IPAACT ACcess Tunnel for IP1~IP4




List of shafts

Xiay 2 HE (TR R~ (m)
LIANC EEEH \ 1%3 6*6
LINACEBR g/ (KiEEH 11
BT L=t S+ 1%2 7
BTL
BTLUEBRISEEH 11
= s 2*1 15
RF AL EEH 2%2 6
= AiE iR/ RS 2%2
TriaEH 2% 1 16
BTt EH 2% 1 9
Collider IR E RS 2% 1 7
and BoTarEEH 2%1 6
booster |REBER IR/ KEET 2%2
EEEH 41 10
B&R BREH 4% 7
EEEH 8*1 10
ML ER AEEEH 8*1 6
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Layout of the tunnel in Linac and BTL

e HZIGIB I : 6m*6m

=151
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BTL1#EEH: 7m

BTL 2#%8H: 7m

BTLi&E

HIghEEH
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Ttem Unit Qty Remarks
Linear Qty Nos. 1
booster length of individual tunnel m 1200 Local width 5.5 m
tunnel Dimension (MN-shaped) m 3.50 = 3.50
Qty Nos. 1
Klystron length of individual tunnel m 1200
gallery
Dimension m 6.00 = 8.00
Damper Qty Nos. 1
ring length of individual tunnel m 40
cavern Dimension (MN-shaped) m 20.00 = 3.50
BTL Qty Nos. 1
tunnel T
before length of individual tunnel m 1825
branch Dimension (MN-shaped) m 4.50 = 3.50
tunnel
Branch Qty Nos. 2
wnnel of | length of individual tunnel m 459 2 branch lines
BTL Dimension (N-shaped) m 3.00 = 3.00
Transport Qty Nos. 3 Transport shaft for
shaft for - - LINAC shows a
LINAC Dimension m 6.00 x 6.00 square shape for
Nos. 2 connecting the
Shaft for _QW LINAC tunnel to
BTL Diameter m 7.00

klystron gallery

FHEEE (NX)
collidar tunnel ( arc)

BEEREH
shaft for LSS

short auxiliary tunnel

REnREhEE
short auxiliary tunnel 1HEL e

LS (5B 1# BTL shaft

collidar tunnel (LSS )

L RH
2# BTL shaft

PERFAT
hall for dumpling ring

-

s SR
branch tunnel for BTL

B NLEREhE
LINAC tunnel




Layout of the tunnel in the RF area
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short auxiliary tunnel
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RF auxiliary tunnel ( ttbar ) \
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RF auxiliary tunnel
Item Unit Qty
Qty Nos. 2 ?ﬁﬁ%ﬁymmﬁﬁ?nbar)
Service tumnels in length of individual tunnel m 1800 Shatt sndlaty i)
the RF zone
Dimension m 8.00 x 7.00




o FFIEMEH: 16m
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Layout of the tunnel in the IR area
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[tem Unit Qty
Cavern Qty Nos. 2
Main cavern Dimension (LxWxH) m 50 x 30 x 30
Service cavern | Dimension (LxWxH) m 80 x 18 x 18

FRE (HX)
collidar tunnel (IR )

Access shaft
B EH

Transport shaft
=i EH

Service cavern

ETEREH
transport shaft for main cavern

SEIRREE S
shaft for booster bypass tunnel

BTiEiEH
transport shaft for service cavern
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booster bypass tunnel
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Layout of the Collider ring tunnel

o BEENENEH: 10m
o IMX =t EEFH: 10m
o MKBEMEH: 7m

ENEEH
shaft for HVAC

Item

Unit

Qty Remarks
Qty Section 2 2 4 IR = 333713 m
RF = 377680 m
Linear LS = 98684 m
section Length m 3337.13 | 3776.90 | 986.84 | Width varies from 6.00
to 11.40 m. His 4.5 m
Dimension (N-shaped) m 6.00 % 5.00
Qty. Section 4 4 IR-LSS = 10270.44 m
Arc Length m 10270.44 10185.70 | LSS-RF=1018570m
section
Dimension (N-shaped) m 6.00 % 5.00
Collider ring diameter m 31831
Total length of tunnel km 100.00
Longitudinal gradient of tunnel 0.30%
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I Continuing the work progress
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