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Outline

1. CM design and assumptions for feasibility study
2. CM Integrations in Pts H and L

3. Optimizations as part of the pre -TDR phase

4. Underground structure integration for Pt H and L
5. Next steps

6. Virtual visit
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FCC-ee Underground Structure Overview

Experiment Cavern and Shaft Im—————
Service Cavern and Shaft I———
Accelerator Tunnel
Accelerator Tunnel Widening I

Bypass Tunnel
Connection Tunnel &
Survey Gallery S
Big Electrical Alcove s

Small Electrical Alcove

Transport Bay IS

BOOSter 141 . - : Electrical Alcove in E:z:gg: g::::g CEE—
800 M HZ Ca.VltleS e Transfer Tunnel ™ 3

Junction Cavern S

LHC

0> W Large Experimental B
Area

Booster RF System Beam Absorber

Small Experimental
Area

Small Experimental
Area

F

Momentum
Collimation

Collider
400 & 800 MHz cavities

H
Collider RF System

G

Large Experimental
Area

Only schematic,

Courtesy A. Navascues Cornago and not to scale.
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Base line parameters for feasibility study

1.
Collider
. ttb collider ..
Collider o w - B 2 beams RPO (same cavities and CM for Z,
RS%’" 1 beam 2 beams ota [M“,']“ age 2098 9202

Total RF voltage [MV] 89 1049 2098 Beam current [mA] W’ ZH)

Beam current [mA] 1292 135 2x26.8 RF Frequency [MHz]  400.79

RF Frequency [MHz] 400.79 ——————

4.5 ratin emp. 4.5 2 ° -
———— 400 MHz 2 cell cavity for all
8 working points. (Pt H. 66)

Operating temp. [K]
Cavity voltage [MV] 7.95
# cell/cavity 2 # cell/cavity 2
10.6 Eacc [MV/m] 10.6 20.1
2.7E+9 3E+10

Eacc [MV/m]
220D RF pov‘vz:r [kw] 78 195
800 MHz 6 cell cavity (Pt L. 102)

Qo
380 2 .
Optimum coupling QL  4.5E+06 4.1E+06
o

RF power [kW]
Optimum coupling QL 9.2E+05
— pling Q 66 # CM (with 4 66
cav/CM)
# cavities 264

# CM (with 4 cav/CM)
264
Same physical

# cavities

Booster
ttb booster
1 beam
Total RF voltage [MV] Total RF voltage [MV] 10180 Cryo m O d u I e
Beam current [mA] . Beam current [mA] 0.4
RF Frequency [MHz] RF Frequency [MHz] 800.58 .
Operating temp. [K] 2 » 800 MHz 6 cell cavity (Pt L. 112)
Cavity voltage [MV] 22.8
6

102

Booster

i

Operating temp. [K]
Cavity voltage at
# cell/cavity
Eacc [MV/m] 20.3
3E+10

extraction [MV]
# cell/cavity
Eacc [MV/m] ! Qo0
— RF power [kW] 8.9/12.7
Optimum coupling QL 9.2E+07/2.7E+07
— — Further details in K. Canderan’s presentation
"SRF 400 & 800 MHz cryomodules: Design

Max RF power [kW]
# cavities
evolution and future work”

Coupling QL
# CM (with 4 cav/CM)
# cavities
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1 - CM design and assumptions for feasibility study
800 MHz cavities strongly inspired from PIPII 400 MHz cavities strongly inspired from LHC

NN
LB650 Cryomodule overview 5 \\

Q 4 cav \6\ .AC
:(\o{\'l’o(\\:\e 2° =
L \(0((\‘981 (HX) . Beam end

O _genic valves and bayonets

Strongback
&

Cold magnetic
Cavity shield
instrumentation flanges Titanium
cavity post
Q 3 Helium Guards ! 1 ermal ad
-~ 5y shield Length  5.52m
Q 4 Viewports 5K Line Diameter 1.22m

Height ~ 2.34m*
Weight  7.5T

Courtesy Fermilab. (D. Passarelli)

2450
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(0)
F
: Oy, 0% 1, C
Vertical FPC Slor, ke,

from the top 1.6m

Superconducting elliptical cavit

= 400 MHz, 2-cell

" 1.5 m. long

=  Electropolished and seamless RF
surface

= Niobium thin film with HiPIMS

Jumper

FPC warm H

HOM extracto

CWT\

Z PHOM ~ 63.2 kW

&fa:p‘/::‘(’;p 4.0 kW 4.4 kW 5.1 kW 5.1 kW 4.0 kW
Ul b 1
nagy ol _laao I laao I lapso N ESKW
o [} 1 T 3 | e |1 f o] || o
eam v J " v U
6.0 kW 6.4 kW 6.9 kW 6.6 kW 5.5 kW

RF design by S. Gorgi Zadeh

Cavity Nb He tank (LH.C design Tuning system FPC (with WG HOMs, RF extraction [ines' Further detaI|S |n K
sputtered shown)/cavity assy windows) (LHC/Crab 7e51gns shown] LHC Supporting Canderan’s presentation
: LHC LHC - LHC/CRAB structure and SRF 400 & 800 MHz
New design - - New design d ; ) cryomodules: Design
design design esign (nolonger  jnqartion scheme
g g evolution and future work”

representative)
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1 - CM design and assumptions for feasibility study

FCC 800 MHz Cavrty Superconducting elliptical cavit

_ . 800 MHz, 6-cell
2 phase pipe = 1.5m. long

Jumper = Bulk Niobium with electropolished
and doped RF surface (mid T baked)

6 cell cavities

He tank HOMSs

10.25m

RF design by S. Gorgi Zadeh
Filling lin®
Horizontal
FPC from side _

Sector valves
& pumping

Further details in
K. Canderan’s
presentation
"SRF 400 & 800
MHz
cryomodules:
HOMs, RF extraction lines Same supporting Design evolution

(LHC/Crab designs shown]
- : structure and and future work”
New CERN design LHC/CRAB nsertion scheme

design

[w He tank Tuner

New CERN design  PIPII design PIPII design
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Driving dimensions
800 MHz CM

) 1.6 m
~200
C 370
~170 [—>l¢rie >
Waveguide ::;:ciz: Hom g
49—\ \
a1

Wave guide

FPC (250 kW)

Double wall tube

Cavity

Cavity string
400 MHz CM Installed p ion
A A
. i
= ros LA
~650 Al
M =

~650

~700

1.2 m

01486

FPC ceramic window
for high power (800
kW) now reduced !

T

FPC

Double wall tube

HOM

Rigid coax lines
based on LHC
design

=
=

Cavity

Vacuum tank

Thermal shield

Frame

Tuning system




Cree 800 MHz CM In Pt H (Collider
2 - Integrations in Pts Hand L o e o

1580 : ’BCIBTEI BEAM TUBE

-

__R2850

Some integration issues: ' §
1. Interference QRL- —
service ducts - minor,
reposition lines :
(already integrated in "
feasibility study) 1
2. Interference service N

(eivil en

3150

=00

s S

h
4

S

ducts =2minor, RS
reposition lines :' B
(already integrated in . — 7

1300

feasibility study)

o
@
. . 4
3. CMjack in trench g
" )
->minor, relocate '
1 XK
C ab I eS exten d fI O 0 r uﬁL,"” /// Valid for : ttbar working point
! ag3o -—- IDENTIFIED ISSUE
(C omin SO0 n) 9830 [-°2] GIVIL ENGINEERING & SERVICES
g g Based on integration model : STIS57768 01 a.00
— (EDNE 3126008 v.0.1)
/
// This drawing illustrates the conceptual integration study
§ gi CRYOMODULE 800 MHz .~ for the SRF system for the FCCee Feasibility Study Report.
[ (FCCACSGA0DO3) v Concepts are still preliminary and some components of the
;f !: o1380,7 SAF system are still to be integrated.
EE} :i [emm e Mot Pepiicasis 1
2 i & i B
i=} !i MFGCEE CM 800 MHz B-cells cavity T
! [ea— arere - e
§ ii Cross Section - Point H - WP : tibar G ?a-n: 0
i bR P R @
= Tl o] oA SEw e o PASSAGE S10E o e A A i ol ™ = [
‘L_‘ !3 IND. | DATE HANE E IFICATY "/’\] FCCACSGAO00B AA INFORMAT 10N - 1N
1

i 8 o 7 o B PR " . ;




Cree 400 MHz CM In Pt H (Collider

2 - |n'[egra'[i0ns in PtS H and L Please follow Jeremie Bauche’s

" : presentation “Collider magnets
for FCC-ee* >

Some integration issues:

1. Interference QRL-
service lines - (already A —
integrated in feasibility )
study)

2. Interference with
booster = minor, can be
coped with design

3. CMjack in trench -
relocate cables, extend
floor. (already integrated
in feasibility study)

f I ,
4. Beam height as arcs, V% o

CM jacks underground ] Ny
- sloped tunnel 3[ wgﬁ

(¢ivil enginee

{5
L

2080

between arcs and Pt. H, _ [ 3 JIE
or more compact CM 0550 ! !
size (not an option - M :
today) NS \
5. Interface Quad/beam E“ Platform for maintenance
pipe transport space g%' i of critical components
reservation. [l§ (FPC, HOMs, tuners
i |

f
@i’ A [mmau|F. cottsnot | | AYPARS AEAM TURF DN PABEARF EIDE |
oo e[| weE | zowr | woorercatron |

u (1] [] ] 7 a B 4+ S 2 1




Cree 800 MHz CM In Pt L (Booster

2 - Integrations in Pts H and L o e ]

f
Some integration issues: :
1. Interference QRL-
service ducts 2> - :
minor, reposition N a ]
lines (already VA
integrated in Y NN/ 1747 §
feasibility study) N s
2. Installation potential TR
interference with S0
ceiling=> installation N el =

,
%00
3150

“ Horizontal

2640

. L Circulating
to b.e Stu.dled i Beam position t 2
3. CMjack in trench = 2 be studied
relocate cables, e
extend fIOOr (al ready :::n. .'/’J/ Valid for : E, W, W & tthar working points

-—- IDENTIFIED ISSUE
1 CIVIL ENGINEERING & SERVICES
Based on Lstegration mecal : STIENEME D1 W01

integrated in ss00

(EWE 2126010 0.1}

feaS| b I I Ity Stu dy) This drawing illustrates the conceptual integration study
i o for the SRAF system for the FGCee Feasibility Study Report.
] !f Concepts are still preliminary and same components of the
;} il SRF system are still to be integrated.
["I i T T T TR p—pp—
deli — e
f=| :F FOGan GM BO0 NHZ B-cells cavity
i " r— 1
i "'| Gross Sastion - Pt L - WP 3 T, H, W, ber r I
i le 2200 ol 2160 N T e e i e e amun | £ &}
1 | = PCTTACKRCES Doz Ma: STIDSDASS_DF | e o - -
E- H| A [eEam[r. cetamt]  [eveast seaw mme on ramastgaoe | dw‘.|| - o | |
A !E mn, | v | s T FIRATE Fard FCCAGSGADDOT AR | EnRuti 11
] 2 1




Longitudinal spacing Pt.H (1/2)
2 - Integrations in Pts H and L

989,37 m

e HHHHHH

5x 400
Q
7x 400
Q
7x 400
7x 400
7x 400

85.78 m

K. Canderan



Longitudinal spacing Pt.H (2/2)
2 - Integrations in Pts H and L

< 989,37 m

\ 4

5x 400
7x 400
7x 400
7x 400

89.6m

K. Canderan



Longitudinal spacing Pt.L

2 - Integrations in Pts H and L

¢—— 673.556m >

HEH
/ \

wwwwww

4

L =3. 10.25m 10.25m L 3 m

< [

89.6m !

K. Canderan



@l=e 20.05.2025 / FCC Week

Pt H CM installed for

2 - Integrations in Pts H and L Z/W don’t move

Ref drawing: FCCACSGAO0008

] VT . I P
Z /W Collider |- e - ww - e wm L
Lan e mesn wa Lo a e s s e banan aewwe e e e sissinanl o o e e e e e e e e e e e e e e e e e e e e e e e e o
- -
TEo240, |, ol 7% 11240 o a7 11240

— 150 sonel L 7z L

. [ Collider

[ N
(o))

) A\ 400 MHz (33) A

@) | e
m Collider Collider

- 401 (FCCACS6A0002) . o
< Collider | ... . L
TP T PP P PP VI TN ST TR I TP FPUITL| VST A PP PP T P PR TR P | ] ] ] I I i I el C ”d
I I T T i i) T oo | s (oo olhaer
. 150 I el J s 1 T L T S [ — i o
o o e ‘

350

H /ttbar |/ = 400 MHz (33) 800 MHz (51)

989,370 m (to last quad)

v

<& .
< L |

Slfearn Possible issue in longitudinal space occupation (not enough room for transition...)
eering

transition
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2 - Integrations in Pts H and L

Pt L

{2 ENGINEERING
1" DEPARTMENT 16

IP

(Z /W [ H)/ttbar Ref drawing: FCCACSGAQ010
Collider . 56x CM 800 MHz 6% cells (FCCACSGAQDO3)
—_

-
Booste_r

Collider

200
\ / Booster

N

ARCS

Collider 800 MHz (56)

673.550 m (to last quad)

A

200 :
Collider

\4
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Machine tunnel 5.5m in diameter

1 - CM design and assumptions for feasibility study

Integration of FCC-ee machine elements (regular arc)  machine tunnel 5.5m in diameter

Robot space reservation
2.9m x 0.55m (LxH) 3780

_~ Hel/Smoke extraction

Leaky feed B1-B2 collider Arc position

5500

Booster ring
5 Cable trays h Caniatiayg Bl CM CO”Ider |n|et CM
congern e watr Transversal Beam B2 CB: collider circulating beam
ollider ring - = -y .
' — positions in Pt H (Z, W)  B3: Booster

— Transport space reservation

2.2m x 2.25m (LxH) T
“—__ Compressed air E
DN80 '
1
1

2 Cable trays

/ 3150\

Demineralized water
DN550

He recovery line —

3 Cable trays —

Raw water Ve = I 400 !
DN250 At ~ '
e 7/ 100 ™ Fresh air duct :‘ ’:
Main cross section as for FCC-hh iy / 22007 B~

Main ring below of booster ring Reject water 3540 3 ) Collider Center ! !
Main ring and booster ring 1.03 m distant DN125 4850 Drain '
260
\

-« 1030

. 980 Collider Center
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3 — Optimization in pre-TDR phase Work in progress pre-TDR (SRF

R&D-D project V. Parma)

FPC ceramic window
400 MHz CM cavity string for high power Possible new compact design (ceramic window in
More bulky Installed posifion FPC < coupler (Lower power 500 kW peak ) :
1 ﬁ/ Double wall Possible optimization of length
~650 ﬂ, 1 /ﬂ tube (reduced dynamic loads) FPC new design
— i s | Hom ¢ HOM optimization length (challenging S. Calvo
== Lo Rigid coax lines seen the higher power in RPO.
~-630 =RRa% based on LHC
i design
£ 1 \\
N~ 21600 | |; V(4 ; (k! Cavity
o 7700 ¢ : — — Vacuum tank shape and insertion
/ scheme are currently being studied)
o Thermal shield
s Exploring the feasibility of designing a tuning
Frame = o iem that does not require a frame Crab cavity CM
~740| ' Tuning system g |1Vestigation alternative locations and T. Capell
more compact tuning system
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FCC-ee Underground Structure point H

PLM References: https://plm.cern.ch/p/CAD/number:ST1857768 01:AA.04
EDMS References: https://edms.cern.ch/document/3126009/1.0

Feasibility Report



https://plm.cern.ch/p/CAD/number:ST1857768_01:AA.04
https://edms.cern.ch/document/3126009/1.0
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FCC-ee RF/Cryogenic Layout point H

Courtesy Cryo team

UCB UCB Component Diameter (mm) — Point H
- Line A: 1.3 bar, 2.2 K 80
Line B: 30 mbar, 2 K 345
139 m Line C: 3 bar, 4.6 K 120
Line D: 1.3 bar, 4.5 K 200
Line E: 20 bar, 50 K 80
Service Cavern Line F: 18 bar, 75 K 80
*
LCB LCB Vacuum jacket (400 MHz) 550
Qui Vacuum jacket (800 MHz) 830*
* +100 mm for bellows and flanges
< 989 m 989 m »
Collider CM Collider CM Collider CM Collider CM
(400 MHz @ 4.5K) (800MHz@2K) (BOOMHz@2K) (400 MHz @ 4.5 K)
@II\,I,\,I,H@\IIHHIT\IIH \IIHIHIHII\@H\I,\TI,HI@
LSS
€«——406.97— > € 5824————> < 582.4 > 406.97—>
< 1978 >
DMEID ONE0
) /‘7 \\ . \‘ onean :;/, ® \ ongan '/'7" \ o
.‘: V‘.‘ ¥ \' ‘I H [ \ “ ‘." A
:I‘ . D :‘ EI‘. B D ‘I\ :‘l‘I B D ‘I: I: . D :‘
&y W0 o) &y
E E E : i
D Noe N e N
DNB650 N93 DN930 DN650

= 2K Booster CMs near to cryoplants then 4.5K Collider CMs

TLSS length: 2032 m

960 ) {

Access Point H

\ J WG
b — _ uce
ZW and H machine e
(4.2 GV, 100 MW) o
33 CMs 33 CMs
Beam1 45Kk —— Beam 2
400MHz/2Cell | 20— e mmmm T peomi
| B800MHz/6 Cell | Booster Booster
406.97m 406.97m
The RF configuration does not
change anymore allowing the
run at Z, W or H operation
—TT1s0
350, \
| 500 \__
ttbar machine WS ) 3
(22.6 GV, 100 MW) I UEE . Lus
[CICE™] | e
i |
400MHz/2 Cell 33 CMs 51CMs l [ 51CMs 33CMs
BOOMHZ/6 Cell | goan 5 ——AFH=H=H 2K o Beam 1
Booster B el
| 800MHz/6 Cell 406.97m s82.4 s82.4m 406.97m o

TOTAL RF LENGTH: 1978,75 m
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FCC-ee RF Machine tunnel & Klystron Gallery cross section ¢w machine)
Feasibility Report

400 MHz cryomodules (g 1.6 m x 11.24 m), half RF LSS
* 33 e*e" CM (406.97 m)
* 66 klystrons Klystron, circulator & rack

HV Bunker

Klystron Gallery

/

Waveguide duct

Collider Center
Machine tunnel
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FCC-ee RF Machine tunnel & Klystron Gallery cross section ar machine)

800 MHz cryomodules (g 1.38 m x 10.25 m), half RF LSS Feasibility Report
. 51 e‘e- CM (582.4 m)
* 102 klystrons

Klystron, circulator & rack HV Bunker

Klystron Gallery

Waveguide duct

.

. & g Faraday cage

UUUUL

Collider Center
Machine tunnel
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FCC-ee Underground Structure study Point H
Feasibility Report

Collider Center

Midpoint RF section

341 . 341 341 341 . 341 341

A
v
A
A 4
A
A
v
A
v
A
v

zzzzz

Service Shaft

water pipss B
1 19 Gryegenic pipes
g i\ !
Gablo trays 10 S o 10 tray
— h soa0 R
Vemtilatian Kiystran Gallory (ssergency) 6
Tunaal )

Staircase
with lift

Evacuation staircase
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FCC-ee RF Machine tunnel cross section

Machine tunnel cross section with Pre-TDR StUdV
400Mhz Cryomodule (Z, W operation)

Magnet vehicle
ss00 || ransport space reservation
1.9 mx 3.1 m (LxH)

3430

«pc Ventilation integration, semitransverse, Point H

Single aperture
quadrupole topology

580 mm

Please follow Jeremie Bauche’s

400 mm . .
Closed figure of eight presentatlon “CO"IdeI' mag I"IetS
: izl::z:\rz::S closed fOr FCC_eeH

interference with
surrounding equipment

\ Collider&Booster quadropules
Collider 400 MHz Cryomodules

DEPARTMENT

Machine tunnel cross section with
800Mhz Cryomodule (H, ttbar operation)

Magnet vehicle
ransport space reservation
1.9 m x 3.1 m (LxH)

3300

=]
®
=]
.
=3
@©
=3

3850 | Collider Center

4850

Klystrons

Collider&Booster quadropules

Collider 400 MHz Cryomodules
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FCC-ee RF Machine tunnel & Klystron Gallery cross section w machine)
K|ystron Ga”ery Pl’e-TDR StUdv HV Bunker

Waveguide duct

Faraday cage

CO"Ider Center “pPG Cooling integration, Point H

2 0W200 2x DW200

U

2 D450

Please follow Inigo Martin Melero’s

Accelerator tunnel presentation “Ventilation update®
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FCC-ee Underground Structure point L

PLM References: https://plm.cern.ch/p/CAD/number:ST1859242 01:AA.05
EDMS References: https://edms.cern.ch/document/3126010/1.0

Feasibility Report



https://plm.cern.ch/p/CAD/number:ST1859242_01:AA.05
https://edms.cern.ch/document/3126010/1.0
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FCC-ee RF/Cryogenic Layout point L

Courtesy Cryo team

TLSS length: 2032 m

Component Diameter (mm) — Point L Access point L
UcB | UCB g ]
L Line A: 1.3 bar. 2.2 K 60 The RF configuration does not P
e R o change anymore allowing the -
ine B: mbar, .
run at Z, W or H operation -
Line C: 3 bar, 4.6 K 20 -
Line D: 1.3 bar, 4.5 K 20 ZW and H machine
(2.1 GV, 5 MW) 5R - e
- Line E: 20 bar, 50 K 60
Service Cavern 400MHz/2 Cell g:m ; EE::: i
LCB LCB Line F: 18 bar, 75 K 60
LSS 800MHz/6 Cell | Booster MeMs o1 o 14CMs Booster
End Qui Vacuum jacket (400 MHz) - 200.95m 200.95m
] Vacuum jacket (800 MHz) 600* .
ttbar machine

*+100 mm for bellows and flanges (113 6V, 5 MW)

Booster CM Booster CM

(800MHz@2K) (800MHz@2K) 400MHz/2 Cell Beam 1 Beam 2
LSS ONT00 Beam 2 Beam 1
< 674 m ) ” 574 m N b 800MHz/6 Cell | Booster -

Booster
o 56 CMs 56 CMs
< 1348 m > DNBOO 673.55m 673.55m

I 0 N B Y B
2K

]
'
]
'
'
i
'
(
'
'
'
'
i
]
'
'
'
'
'

TOTAL RF LENGTH: 1347.1m

= 2K Booster CMs near to cryoplants
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FCC-ee RF Machine tunnel & Klystron Gallery cross section (uar machine)

Klystron Gallery Feasibility Report
HV Bunker

Klystron, circulator & rack

5400

4050

Waveguide duct

~

000 OT

i

Faraday cage

Vs Klystron
Machine tunnel . |Ong |tUd | nal Collider Center
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FCC-ee Underground Structure study Point L
Feasibility Report

Collider Center

Midpoint RF section
354 354 354 354

[ &
» <

A
v
A
v
A
v

Evacuation staircase

Service Shaft g 12m

\ R § < Evacuation staircase with lift
\‘?m,m e Cavern
\\ 60x25m)

Junction Cavern

4

Machine tunnel
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Conclusion

» For Collider Z, W, H and ttbar machine all 400MHz Cryomodules will be housed at point H.
» For Collider ttbar machine 800MHz Cryomodules will be housed at point H.
» For Booster Z, W, H and ttbar machine all 800MHz Cryomodules will be housed at point L .

» The integration study is still at a conceptual level and needs to be regularly updated with the evolution of
the design of the CMs, the cryogenic lines, and other machine elements. The layout of the klystron

galleries will further evolve with the technical design of all services.

 RF feedback based on SRF R&D project during pre-TDR phase (structured process to manage
configurations).



| would like to acknowledge the FCC
Technical Infrastructure Coordination team
and the FCC Accelerator Technology team
for their input and suppott in the
Integration studies.
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Thank you
for your attention,
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1 - CM design and assumptions for feasibility study

Z PHOM ~ 63.2 kW

40?kW 4.4 kW 5.1 kW 5.1 kW 4.0 kW
2.1 kW 6.5 kW
J 1 [l I [l
11 24m - -4--ac|'«||_mn|| "1_-69“ ||-_m|“ !
6.0 kW 6.4 kW 6.9 kW 6.6 kW 5.5 kW

“‘M/V//

CCee Feasibility Study Report (par.3.4.10, Fig.3.32)

New power hasn’t
been taken into
account in the design
of HOMs tappers
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1 - CM design and assumptions for feasibility study

FCC 800 MHz cavity

From RF input to mechanical input

Superconducting elliptical cavity
= 800 MHz, 6-cell

1.5 m. long

Bulk Niobium with electropolished
and doped RF surface (mid T baked)



Longitudinal spacing Pt.H (1/2)

989,37 m B
Approx. 13m longer than actual baseline

i

A

5x 400
O
7x 400
o)
7x 400
O
7x 400
7x 400

85.78 m

K. Canderan



Longitudinal spacing Pt.H (2/2)

989,37 m B
Approx. 13m longer than actual baseline
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