ILC Coordinate Reference System
Or: how to do Design Integration
for a 30km long building
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LG. LINEAR COLLIDER COLLABORATION IntrOdUCtion

Schematic ILC Side View

Constant height above sea level

Surface
—@-

b

Kink

Laser-straight BDS section,

different lengths on both sides Curved, horizontal Main Linac

Laser-straight (flat) IP: Assume horizontal accelerator at IP

RTML turnaround
(including Bunch Compressors?)
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LINEAR COLLIDER COLLABORATION

The Problem: How to model a 30km long building

 The earth’s surface is curved

« “Up” is a different direction everywhere on earth
A horizontal “straight” tunnel is curved in reality
 GIS systems understand this

« CAD systems do not understand this!
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LINEAR COLLIDER COLLABORATION Size Of Curvature for ILC ..”E

Over a length of L= 50km, earth curvature corresponds to a sagitta
of L%/(8Rg) = 49m < L=50km S
30km->18m; 10km->2m; 5km->0.5m

—_ ﬁgN
* For accurate planning of shaft geometry

(depth, length, slope) a definition is needed which parts of the machine (if any!)
follow the earth’s curvature and which ones are laser-straight
« My understanding:
. Main Linac sections follow earth’s curvature
. Central region (undulator section and BDS) are laser-straight (means that tunnel floor is slightly sloped
in central region, and kink between ML and central region);

main reason: helium lines should not be sloped
. Damping rungs are flat (do not follow earth curvature) -> negligible effect

. RTML turnaround sections (the “ears”) are laser straight (small effect).
At some point, we need to write a formal document that specifies
this
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The naive approach: not a solution!

« Use aorthogonal coordinate system pinned to one point of
the earth

« Upright buildings will be inclined
 Horizontal tunnels will be curved
 Height information is Iost!!y!
 This does not work!
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ll o @ LINEAR COLLIDER COLLABORATION

The real solution

 Use coordinates that are locally orthogonal
 One axis is height: always points “up” everywhere
« The other axes are orthogonal

v
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LINEAR COLLIDER COLLABORATION [ ‘
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The real solution: A projection

 Use coordinates that are locally orthogonal
 One axis is height: always points “up” everywhere
« The other axes are orthogonal

« All buildings are “upright”

 Horizontal tunnels are straight

« But: laser-straight tunnels are curved!

X X

7 15.10.2014 B. List, ILC Coordinate Reference System



|| o @ LINEAR COLLIDER COLLABORATION

The role of the Coordinate Reference System

« CRSis alocally orthogonal system, into/from which
coordinates from GIS and CAD systems can be

transformed

e
L

4 GIS

Geographic coordinates

N

Hard:

57§§ geodetic
“ ,/1 projection

4-9

~—

CRS

N

)
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CAD

Rectangular
coordinates

Simple:
\ only shift
and rotate
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L@. nean coloen coussoraron. COOFAINAte Reference Systems -’I't:

A Coordinate Reference System consists of

A geodetic datum: Parameter set of the
earth’s shape, plus definition of a
reference meridian

A projection: Relates
longitude/latitude(+height) to x/y (+z)
coordinates suitable for plotting on a map

« A CRS defines a coordinate grid on the
earth’s surface

Transverse Mercator
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LINEAR COLLIDER COLLABORATION ReqUirementS for ILC CRS ;”E

« Minimal scale distortions in the interesting
region: Main Linac tunnels and a few km to
the Side Transverse Mercator

* Projection should conserve angles (circles
on surface are circles on the map, small
rectangles stay rectangles)

-> “conformal” projection

« Solution: Use a Mercator projection
(conformal), with a center line following
roughly the Kitakami site strip

 ->This is a “oblique” Mercator projection
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LINEAR COLLIDER COLLABORATION Formal Definition ..”E

° .
Datum . The Geographic Coordinate Reference

Japanese geodetic Datum 2000 (JGD2000) System ILC CRS 2014
as used for Japanese topographic maps """““

Y V | D L] I E 2 11 The overall kength of the ILC & s0 big thatthe earthcurvature needs to be taken into
er ICa a u I I I . account inthe desgnofthe accekerator. The bongest sectioms of the IC, the tvwo ams of the
tain Limc, witha kengthof about 10 Skm each inthe baseline configuration will follow the
curvature of the e arth so that the ¢ ryomadules can be mounted horicomally and the liquid
: . : . he fum irside them does not fbw o one side
[ ] Ce nter polnt and mlddle Ilne The sagittafora 30km borg tunne Ithatfollo vs the earthcurvature & 18m, fora sokmborg
" tunnel it amounts 10 39m. Thus, ina global 30 CAD madel or bittke thi effect & non
neglgible

A=141.39° , ¢.=39.03° , 0,=-20.2° O —————

work inan orth I i system, withorgin at the Inke raction Point, y pointing

upvards atthe 1P,z pointing along the “mean” axi of the Main Linac inthe ekectron flight

-> C|ose to p|anned IP but not exacﬂy Sbeair, e bap PR i %30 form & gt laded Srihoaoeriel
1] coord imte system
Ins uchasyste m the Main Limac tunnek, and the Main Linac bttice, would be shoped
M M cors iderably, and the y coondinate of the beans inthe Main Linac vwould dev iste
-> goes not divu ge ocation CoreHaiabi by up 151 fcrm D o et vt € g
The IC bitce approaches the problemin a differe nt vay: Implicitly, it treats the
coord iate |inthe Main Linac region) as corres pond ing 1o the bcalverticald ire ction, so that

° ( :enter POlnt etS Oﬂ:set Values the ea th cunature following beam fas a corstant yvalue of 0. The necessary bending, and N
the d &pe rsion introd wced by that bending, & accounted for by apphing ‘venticalkic k™ 10 ]

the beam atthe locations of the correc tor magnets, and using the correclors to skerout”

— — these kicks, so that the beam stays at y=0. ’

X —5000| I l y —50000' I I if sucha bitke & 1 be overbaid witha 30 tunnel model this means that the tunne Thas 1o be a
0 ] 0 comstructed withthe same conventon, ie ., a “straght” tunnel follo wing the earth’s -

. ., . curvature has 1o follow a s traight Iine in the CAD sys e m whilke intruth itfollovs a great §

SO a“ Coordlnate Values are pOSItlve circle {or the equivakent on the obbte ellimoi of the earth) Z
4

HNow, the transfo rmaton from the curved surface of the earth, which & desc ribed by “

btiude g longitude A and heighth above sea kvel), 1o a*fbt” surfice withcood inates x £

and : inthe plane and yfor the height & exactly what a map projectondoes «

Or, turning the point of view around : 4 map projectionde fines 3 mapping be tween 3

coordimtes jg A h and |x v z) where typically hey. Ths, (¢, 2) form a curvilinear :

coord imate syste m in whicha [bser straght line & not straghtanynore. In e mor cak ulus, g

such a coordinate system would come witha metri te mor that & notthe dentity anymore a

g

g

2

EDMS: D*1084525

. H
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l' E-. LINEAR COLLIDER

cosomanon ILC CRS Overview

12

Center line:
along this line,

.*

-~

7.5 0 7.5

1

there are no distortions
from the projection '

15 225
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LC.. LINEAR COLLIDER COLLABDRATION Ap p l ication :’ll‘:

« |LC CRS allows to bring together
« (Geographic data: Elevation models, Aerial images, Map data
 CAD data: Buildings, tunnels, shafts

« Combination of data can be done
* In Geographic Information System: GIS
 In CAD system
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(G newn coriomn corasomamon Using a CRS in a GIS system ilp

Bearbeiten Ansicht Layer

v

i

Einstellungen  Erweiterungen \Vektor Raster Datenbank Verarbeitung Fenster Hilfe  Mi. 8. Okt. 07:39 Benno List Q =

BELOR NSRS SR POLR LR 6 ¢ 8 p & BE =m0 @

QGIS 2.2.0-Valmiera - Alle-Bilder-2 .
k?

[Tl

0B /&

@ s

oW M

<

S 8HH VN

4v

YVYVVVYVYVYVYY

9 JPN_adm1

9 JPN_adm2

* " llc-coordinates
/" graticule-ilc

@0

10nf514_shade
10nf514_slope
10nf622_1g.txt
10nf621_1g.txt
10nf614_1g.txt
10nf612_1g.txt
10nf523_1g.txt
10nf521_1g.txt
10nf514_1g.txt

"
»
»
n
»
»
"
»
»
" 100542
»
n
"
"
»
n
-
»
»
"

1Joogo

100541

100f342

BRI

4997,51006 | MaBstab [1:9,820

%/ rdunat: [

[+ [/] (4 Zeichnen USER:100006 P
e 7
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[ee mean cooen consoranon. JSING @ CRS 1N @ GIS system

o QGIS Projekt B

g

Ansicht Layer Einstellungen Erweiterungen Vektor Raster Datenbank Verarbeitung Fenster Hilfe

Mi. 8. Okt. 07:39 BennoList Q

™ sp KBS-Transft ion aktivi

[Ty k2
Filter \
IBN Layer abfragen Kirzlich benutzte Koordinatenbezugssysteme
: Koordinatensystem — - — AutoritatsiD
: * Erzeugtes KBS (+proj=utm +zone=54 +ellps=GRS80 +unit... USER:100000
By emestic WGS 84 / Pseudo Mercator EPSG:3857
* Erzeugtes KBS (+proj=omerc +lat_0=39.028 +lonc=141.38... USER:100001
[ ows-Server JGD2000 / UTM zone 54N EPSG:3100
WGS 84 / Mercator 41 EPSG:3752
@ Makros WGS 84 EPSG:4326
@ JGD2000 / Japan Plane Rectangular CS X EPSG:2452
= . ILC Projection USER:100006
] Beziehungen
Koordinatenbezugssystem der Welt [ ] Veraltete KBS verbergen
Koordinatensystem AutoritatsID
Imported from GDAL EPSG:5262
v van der Grinten (I)
Sphere_Van_der_Grinten_| EPSG:53029
World_Van_der_Grinten_| EPSG:54029
ve
* Erzeugtes KBS (+proj=longlat +ellps=IGNF:ELG010... USER:100002
* Erzeugtes KBS (+proj=omerc +at_0=39.028 +onc=... USER:100001
ILC Projection USER:100006

&E KBS (+proj=ut 54 +ellps=GRS8... USER:100000

Gewabhltes KBS: ILC Projection

+proj=omerc +lat_0=39.03 +lonc=141.39 +alpha=-20.2 +k=1 +x_0=5000 +y_0=50000 +gamma=0
+ellps=GRS80 +units=m +no_defs

| Help | | Apply | | Cancel | MaBstab [1:9,820 [+] & (¥ Zeichnen USER:100006 & P
=5 7
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[ee mean cooen consoranon. JSING @ CRS 1N @ GIS system

|EN Layer abfragen

%~ Vorgabestile
[ ows-Server

!3® Makfos

ES .
] Beziehungen

Gewahltes KBS: JGD2000 / Japan Plane Rectangular CS X

+proj=tmerc +lat_0=40 +lon_0=140.8333333333333 +k=0.9999 +x_0=0 +y_0=0 +ellps=GRS80
+lowgs84=0,0,0,0,0,0,0 +units=m +no_defs

| Help | | Apply | | Cancel | @ MaBstab [1:9,820 [+] & (V] Zeichnen USER:100006 & b
=5 7

o QGIS Projekt Bearbeiten Ansicht Layer Einstellingen Erweiterungen Vektor Raster Datenbank Verarbeitung Fenster Hilfe  Mi. 8. Okt. 07:39 BennoList Q
Projekteigenschaften | KBS
Sp KBS-Transft ion aktivi = — =
o & E sy [Ty k?
Filter \ \
Kirzlich benutzte Koordinatenbezugssysteme
Koordinatensystem — - — AutoritatsiD
* Erzeugtes KBS (+proj=utm +zone=54 +ellps=GRS80 +unit... USER:100000
WGS 84 / Pseudo Mercator EPSG:3857
* Erzeugtes KBS (+proj=omerc +at_0=39.028 +lonc=141.38... USER:100001
JGD2000 / UTM zone 54N EPSG:3100
WGS 84 / Mercator 41 EPSG:3752
WGS 84 EPSG:4326
JGD2000 / Japan Plane Rectangular CS X EPSG:2452
ILC Projection USER:100006
Koordinatenbezugssystem der Welt [ ] Veraltete KBS verbergen
Koordinatensystem AutoritatsID
JGD2000 / Japan Plane Rectangular CS X EPSG:2452
JGD2000 / Japan Plane Rectangular CS XI EPSG:2453
JGD2000 / Japan Plane Rectangular CS XII EPSG:2454
JGD2000 / Japan Plane Rectangular CS Xl EPSG:2455
JGD2000 / Japan Plane Rectangular CS XIV EPSG:2456
JGD2000 / Japan Plane Rectangular CS XIX EPSG:2461
JGD2000 / Japan Plane Rectangular CS XV EPSG:2457
JGD2000 / Japan Plane Rectangular CS XVI EPSG:2458
JGD2000 / Japan Plane Rectangular CS XVII EPSG:2459
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@. LINEAR COLLIDER COLLABORATION USlng a CRS |n a GIS SyStem '-'IE

jekt Bearbeiten Ansicht Layer Eir Einstellungen  Erweiterungen Vektor Raster Datenbank Verarbeitung Fenster Hilfe  Mi. 8. Okt. 07:40 Benno List .
QGIS 2.2.0-Valmiera - Alle-Bilder-2 = = -

BROAQSLL S IPPL QLR & cnbhps BE & 50 1 BY
>e B L

B 5 R & g
e

)

= o

0P

(abg [aag ate. n% ahi abb np’

v ™ ( JPN_admi
v ™ (9 JPN_adm2

* " llc-coordinates
/" graticule-ilc

4v

&0

10nf514_shade
10nf514_slope
10nf622_1g.txt
10nf621_1g.txt
10nf614_1g.txt
10nf612_1g.txt
10nf523_1g.txt
10nf521_1g.txt
10nf514_1g.txt
100f542
100f541

vVVvyVvVyVvYyVvYyVvYVYYY
O00O00O0O0O0o0

<

HS 2 8HDBINSRS

T T e

100f342

00f34
[T Browser |

ARARAREAREE!

48075,-106693 | MaBstab [1:8,492 =) (M Zeichnen EPSG:2452 P
UL TR = 7
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(G newn coriomn corasomamon Showing the Accelerator in a GIS System '-"I'l:

—————

1 gt N 80 e Lattice components
- | directly imported
, b from component lists!

B & »
1 Marme Length Typa X-Positien  Y-Position Z-Posibon X-Relatien  Y-Retaben  Z-Rotation S Typenarme
4 . EBDS TPSZEBDS 0 MARK 17.439765% 0 -2253.4535 0 -0.4M0705 [1] [1]
= EBSY1 BEG_EBSY1 0 MARK 17.4397659 0 -2253.4635 0 -0.4010705 1] 1]
4 |EBSY1 QaFa0 1/Quap 17.4327658 0 -2252 4635 0/ -0.4010705 0 1 Q16L882
5 |EBSY1 DEOA 11.695 DRIF 17.3509016 0 -2240.7688 0 -0.4010705 0 12.6¢5
"
. 19198 |FFF B2SPACE 24 DRIF 2.15483456 0 283796716 0 -178.52983 0 1858.77744 reserved
k1 1920 |FFF Lx0 0.3 DRIF 215247277 0 293496726 0 -178.52983 0 1859.07744
. (1921 |PFF B2SPACE 2.4 DRIF 21327784 0 291.086807 0 -179.52983 0 1861.47744 reserved
1922 |PFE B2SPACE 2.4 DRIF 211308402 0 288.GUGRAS 0 -179.52983 0 106387744 reserved
] 0206206068 0 -179.53551 0 1066.27744 DEOLZI34
Feature 4 Value 0 283.607046 0 A78.52851 0 1966.67744 reserved
v 0 BDS 0 281.487125 0 -179.53551 0 1571.07744 reserved
0 281.197135 0 -179.53551 0 197137744
v MName B2 0 278797214 0 17853551 0 197377744 reserved
Acti 0 276.397293 0 -178.53551 0 18TE.ATT44 reserved
> { IlDHS:I 0 273.8873T1 0 -178.5411% 0 187H.57744 BEELZ334_H
» (Derived) 0 271597448 0 -179.54118 0 19B0.97744 reserved
Bpole [T] 0.034449133000000 0 289.197525 0 -172.54112 0 108337744 reserved
0 268.897534 0 -178.5411% 0 188367744
dB/dx*n*L 0.0826772320000000
Ebeam 250
k_n 0.000041311400000
Length 2.400000000000000
Name B2
S 1953.977444000000105
Section PFF
Type SBEN
Typename BeBL2334 H
X-Position 2.194323308000000
X-Rotation 0.000000000000000
Y-Position 0.000000000000000
¥-Rotation -179.528826200000002

Z-Pasition 298.596554299999980

P AWt a alalalalalalalalatalalals
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'C.. LINEAR COLLIDER COLLABORATION EXaI I l p I e for Cl \D
®f X11 Applications Edit Window Help LDy W £ < 4 95%ET ™ Mi 27 Aug. 10:32 Bennolist Q i
800 || Teamcenter Visualization Professional 10.1 - DO0000001456013_Detector_Hall_Baseline.jt
Datei  Bearbeiten  Ansicht Mavigation  Aktionen  Extras ‘Web  Konzept Fenster Hilfe E
| B oe e By | PR IE el | L@ 3 | QAe[EIMHBE RO 01 Akl s w53 | Hlemm: smmm iz
o BEogeotbrioneE|BzRBRE| 2l ces drlliEslgcn|FeeaaE W e |
o EE -;-iil‘;'I@@:’&?:"ﬁ%HgI? Flc;ﬁlii 0one| e | |
ol
.
ErEModelle
o5 0 Detector_Hall_Baseline_D
25 CCASE 8-wSND Experiment
25 Cdem_ileors_3x2_43_30_D
25 Cdem_ileors_3x2_47_30_D
=E Cdem_ilcors_3x2_51_30_Di
BEEF Assembly2 000000001 46
S -
LCIEIDEY
- |27.082014 10:32:01 | Speicher: 3404,4M24576,0h AA: 0 (HW) p
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(@ v oonconeeonires Data based on ILC CRS in EDMS ’I't:

Submit Bookmark History History Current Lifecycle Subscribe More Actions... @
E ILC Document , D00000001054495,A,1,2 , item Info : Summary
Summary Related Items Next Steps Classification | Reviewer/Approver
Related ltems Properties Preview Image(s)
ILC Document ; :
5 Multimedia
Attaches Type:
£ = Name: VRML file of DEM for
Export Table As (®)CSV (JHTML (XML y=49-51km
File Name Description: VRML with DEM (30cm
- tolerance) and aerial photo
Ed] dem ilccrs 3x2 49 30 DO0D00001426623 o (0.35m pixel), x=3.4-6.2km
B} dem ilccrs 3x2 49 30 DOO000001426623.wt y=49-51km in ILC CRS 2014
: Access
Depends On : 1 object Scheme in Project: ILC_CFS_Internal
Name Use:
Designated
DEM for y=49-51km (GeoTiff)A.1.1
E} DEM for y=49-51km (GeoTif)A.1.1 P
: Scheme
Is Description for : 1 object (Project):
Name Creator: List_Benno
% DEM and Photo for y=43-51km.A1.1 Work Status:  Released
Purpose: for internal reference
Relates To Documents : 1 object

Available: Elevation model (1m spacial resolution, 35cm height accuracy)
+ aerial view (35cm pixels)

Formats: 3D model as JT and VRML, aerial view as JPG

29 Tiles of size 2 x 2.8km, mapped to ILC CRS

Confidentiality: in ILC_CFS_Internal project
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@. LINEAR COLLIDER COLLABORATION Combining CAD Data: Reference POintS .."E

infernalional linéar collider

ILC Reference Points for Civil Engineering

Warsion 285 J6.05.14
KCS (America, Europe) DKS (Asia

Reference Point Description x [m] y [m] z [m] x [m] y [m] z [m]
BEGEBCH Beqin Electron Bunch Compressar 1 112,886 0.000|  -15667.757 113,228 0.000 -15715.104
TERTMLZML Electron RTML o Main Linac 104 525 0000  -14471.780 104 _B56 0.000 -14519.127
MSHAFTPMMA12 | Mominal Shaft FM-12 location 47 450 Q.000| 13481123 95 851 0.000 -13232 784
MSHAFTPMM11 |Mominal Shafl PM-11 location 83,335 0000 -11444 808 TE.674 0.000 10778 965
MSHAFTPMM10 |Mominal Shalt PM-10 location 69,221 0.000 -0428 494 61.497 0.000 -B325.145
MSHAFTPMMS |Mominal Shafl PM-8 location 55,106 0.000 -7412.179 44,320 0.000 -5671.325
MSHAFTPMMB |Mominal Shafl PM-8 location 40,982 0.000 -5305 BEd 2717 0.000 -3413 B7Y
MSHAFTPMMT |Mominal Shaflt PM-7 location 34.201 0,000 -4425 G62

Electron Main Linac to Posilron Source
TEML2PS {Undulator Section) 26.540 0.000 -3331.318 26.540 0.000 -3331.319
PTARGET Positron target 19,3585 0.000 -2305.000 19,3585 0.000 -2305.000

Positron Source {Undulator Section) to
TPSZEBDS Electron BOS 17.440 0000 -2255 464 17.440 0.000 -2253 454
ETUDUMP Electron Tuneup-Cump 8293 0.000 -1376.513 8293 0.000 -1376.513
EMUSP1 Electron Side Muon Spailer 1 (res) 5338 0.000 -647 980 5338 0.000 -647 850
BEGPLTR Positron seurce: start of transfer lunnel 6.2 0.000 -420.689 6.2 0.000 -428 GBS
PDUMP Positron Main Dumgp -2.104 0.000 -300.575 -2.104 0.000 -300.575
IP Interaction Paint 0000 0.000 0.000 0000 0.000 0.000

D00000000982315
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@ LINEAR COLLIDER COLLABORATION Combining CAD Data: LiSt Of mOdeIS '.’b

_ A B D E F G H 1 J K L M N o

2 - - - -

3

= [NTernarionai nnéear coniaer

5

6 ILC Base Orphan (BO) Points

7

8 Version 295 0B.05.14

9

10 Refi Point Coordinat pcal Coordinates of Reference Poi BO (Base Orphan) Coordinati

Reference

11 Building Description EDMS ID Point x [m] ¥ [m] z [m] x [m] ¥ [m] z [m] x [m] ¥ [m] z [m] hor angle | vert ar
12 [Exp_Hal_UXBO  Experimental hall DOOCOCCO1125663 1P 0.000 0.000 0.000 1.100 0.000 0.000 -1.100 0.000 ]
15| Cry_Hall_UH-12 | Cryogenics Hall UH-12 [DO00000001424913 I MSHAFTEMM 12 95.851 0.000 -4.500 1.100 0.000 100.351 -1.100| -13232.784 -0.401
14 |Cry_Hal_UH-10  Cryogenics Hall UH-10 DOOCOCCO1424523 | MSHAFTPMM10 61.487 0.000 -4.500 1100 0.000 65.997 11000 -B325.145 -0.401
15 |Cry_Hal_UH-B  Cryogenics Hall UH-B DOOCOCCO1424833  MSHAFTPMMS 27117 0000 -3413.679 -4.500 1100 0.000 31617 -1.1000  -3413.679 -0.401
16 |Cry_Hal UM+  Cryogenics Hall UH+& DOOCOCCO1426383  MSHAFTPMPE 18.010 0000 2334874 -4.500 1100 0.000 22510 -1.1000 2334874 0.401
17 |Cry_Hal_UH+1C  Cryogenics Hall UH+10 DOOCOCCO1426413  MSHAFTPMP10 51.576 0000 7129974 -4.500 1100 0.000 56.076 -1.1000 7129974 0.401
18 |Cry_Hal_UH+12  Cryogenics Hall UH+12 DOOCOCCO1426423  MSHAFTPMP12 85.830 0.000  12037.614 -4.500 1100 0.000 80.430 -1.1000  12037.614 0.401
19 |Serv_Hall_US-13  Services Hall US-13 DOOCOCCO1368983  BEGEBCA 113.228 0.000 15715104 -4.500 1100 0.000 17.728 11000 15715104 -0.401
20 |Serv_Hal_US+13 Services Hall US+13 DOOCOCCO1368983  "BEGPBCA roo1osTar 00007 14272425 -4.500 1100 0.000 106.074 11000 14272425 -0.401
21 |Tum_R-13 Tumaround Tunnel R-13 DOOCOOCORxxx3  BEGEBCA 113.228 0.000 15715104 -4.500 1100 0.000 17.728 -1.1000 15715104 0.401
22 |Tunnel_T-12 Tunnel T-12 (RTML, Bunch Compressor, e- ML) | DEOCO00Omwomxd  MSHAFTPMM12 85.851 0000 -13232.784 -4.500 1400 2502217 100.351 -1.100 -15735.001 -0.401
23 | Tunnel_T-11 Tunnel T-11 (e- ML) DOOCOCCO1425733  MSHAFTPMM12 85.851 0000 -13232.784 -4.500 1100 -10.300 100.351 11000 13222484 -0.401
24 |Tunnel Tunnel T-10 (e- ML) DO00O0001425743  MSHAFTPMM11 TB.674 0.000 -10778.965 -4.500 1100 0.000 83.174 411000 -10778.965 -0.401
25 | Tunnel_T- Tunnel T-8 (e- ML) DOOCOOCO1425713  MSHAFTPMM10 61.487 0000  -B325.145 -4.500 1100 -10.300 65.997 11000 -B314.845 -0.401
26 |Tunnel_T-8 Tunnel T-8 (e- ML) DOOCOCCO1425723  MSHAFTPMMS 44.320 0000 -5871.325 -4.500 1100 0.000 48,820 -1.100  -5871.325 -0.401
27 |Tunnel_T-7 Tunnel T-7 (Undulator) DOOCOCCORx3  MSHAFTPMMS 27117 0.000 -3.000 1100 0.000 30.117 -1.1000  -3413.679 -0.401
28 |Tunnel_T-6 Tunnel T-6 (Electron dogleg) DOOCOOCORx3  MSHAFTPMMS 27117 0000 -3413.679 -3.000 1100 0.000 30.117 -1.1000 -3413.679 -0.401
29
30 |Tunnel_T+8 Tunnel T=8 {e+ ML) DOOCOCCO1426443  MSHAFTPMPE 18.010 0000 2334874 -4.500 1100 2.8 22510 11000 2427674 0.401
31 |Tunnel_T+8 Tunnel T+8 {e+ ML) DOOCOCCO1426433  MSHAFTPMPE 34.358 0000 4676155 -4.500 1100 0 38,858 11000 4676155 0.401
32 |Tunnel_T=10 Tunnel T+10 e+ ML) DOOCOCCO1426463  MSHAFTPMP10 51.576 0000 7129974 -4.500 1100 2.8 56.076 11000 FEegTe 0.401
33 |Tunnel_T=11 Tunnel T+11 (e+ ML) DOOCOCCO1426453  MSHAFTPMP11 68.753 0000 9583794 -4.500 1100 0 73.253 11000 9583.794 0.401
34

« Complete CAD model (buildings, lattices, detectors, surface) is assembled
from JT files in a visview session (not in CAD system)

« ->resultin EDMS: D00000001420943

« Method well established for XFEL project,

« independent from CAD native file format

« Requires agreed segmentation of 3D models, with local coordinate systems
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LINEAR COLLIDER COLLABORATION Summary

Definition of an ILC CRS brings together geospacial data
and CAD models, for use in GIS and CAD systems

Enables modeling of the entire facility

Applications:
Interface verification
Interactive reviews (also in Virtual Reality rooms)
Vision sharing
Public relations
Design integration requires common CAD model

conventions for coordinate systems, segmentation

Experience from XFEL: Establish standards and
conventions early, before the real work starts: Now
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