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Slot view of

VAC forms

— is possible to check
the ring regions and
add or remove
equipment.

=  Slot — component’s
position in the ring.

= Slot type —
component name.

= Example
— VAMQA.4R5.X

LHC database - tooling

1 - 1st LS5 Installation hd

Go to SLOT TYPES

Phase Phase
Slot 1D Type From IP Length DCUM Start DCUM End MName u \i A B C Beam Family Mote Start  End Status
| |1582216|vCse a1z 7595 (133325616 [13340.1566 |VC5E 1R5.X 0 0 0 0 0 IE ~|X-ONEBEA. ~ (1 ~Jl2 ~[msraien
| |1582215|vcsH /10715 [2644 (133401566 [13342.8006 |VCBHIREX 0 0 0 0 0 UE -|[x-OMEBEA. - (1 ~J[2 ~)[msraien
+ [1582274[vCECT /3388 2708 (133428006 (133455096 |VCSCT.IR5X [0 0 0 0 0 [iE <Ix-onegea. =l[3vPixE 273 <2 <l[msTauen
| |1582217|vBisA 16.068  [.312  [13345.5096 [13345.8216 |(VBXSA.IR5.X 0 0 0 0 0 lE_~|(x-oNEBEA. ~| 1_~|2 ~|nsTALED
| [1s82213|vCEF 16.38 165  [13345.8216 [13347.4716 |VCSF.ARSX o o 0 fi 0 [E -|x-onEBEA. -] 1 |2 ~|[mstauen 4
+ |1582212 [VPSFR /a3 47 133474716 [13347.9416 |VPSFRARSX [0 0 0 0 0 [l ~[x-oneBEa  ~JlvPieF,vGL [ ~l[2 <[ mstaliep =
| [1582211(vBx5B /es 5 13347.9416 16 0 0 0 0 [0 | 2 ~|(wstanep =
| |:Rsa|u \IFCDD _/]21 13 _02 1 | 13350.5916 |VFCDO.AIRSX |0 0 0 0 0 2 = |[NSTALLED -
1133506666 WGSTIREX 0 | [0 o [~ |[wstanen -
|_’| 582208 [VMTEF j 21_ -l 3350.6666 VMTBF.1R5.X -l-l--- -:: [mstauer  I5)
+ 380011 [vaxss /| : (20~ wstanen -]
+ 885624 [vanoa1s0 | /57872 |18 4 In—ln_lu_lu_lu_ @m
| [1041408[vFcOm /lsg1s2 [0z 13387 5936 lo lo 0 o 1 [z =|[wstauen 5]
' -- x
|885623 [VCTNC Jlsadoz |2 13388 5436 0 0 0 0 180 - 1 =)z = msTALLED
| lsss622 [vmcks Aleaz1s |35 1 0 0 0 0 180 [IE_~[X-ONEBEA. -J[(RFtransiti(1 ~][2 <[ mstaiien -]
+ 885621 [vAMGD /le7484 |35 0 0 0 0 180 [IE ~ /X OMEBEA. <J-_-vPB(F[1 ~|[2 ~|[mstauen -]
| [885620 [vMCKB 75 35 0 0 0 0 180 [1E ~/[x-onEBEA. ~/[(RF transiti ~J[2" ~|[msTaLiep )
|+ |s85619 [vamcD lreo1s |35 0 0 0 0 180 [IE_~[x-oneEBEA. ~Jl-_-vPB(F[1 ~|[2 ~/[msTaien -]
| |s8s618 [vucke lsozsz a5 o o 0 fi 180 [IE <|(x-onesea. -l[RFiransiti(s |2 <l[mstanen -]
| IB85E17 [vMCKB /le4548 35 113413.9896 0 0 0 0 180 [ ~|[x-omEBEA_ < [(RF transiti <2 ~|(msTaLLED -
'+ [s85616 [vCTNE lsdgse  |4102 (134143306 [13418.4416 [VCTNBAREX [0 0 0 0 0 lE +|Xx-ONEBEA. ~| 1 ~|2 =|msTaLep -]
| lsas615 [vMBGA /)lsa 4 13418.4416 [13418.8416 |VMBGAA4RSX [0 0 0 0 180 [IE_~[x-onEBEA. ~J[RFtransiti(1  ~|[2  ~/[wstaien -]
|+ [B8EB14 [vCDW /894 59 13418 8416 (134247416 |VCOWA4REX [0 0 0 0 0 [E ~/x-onEBEA_ - G =5 ~I(mstanen -]
'+ [e85613 [vamGA /o532 |4 124247416 [12425.1416 |[VAMGA4REX [0 0 0 0 180 [IE_~|[x-oNEBEA. -Jl-vel-vPE[1 ~][2 ~][msTaien -
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LHC database - tooling

Internal beam
parameters o e com s s - oy DT e

u B C eam

| |1582218(3.12 7595 133325616 133401566 |VC5E1R5X o o o IE_~/[X-ONEBEA.. ~|I1 2 |DNg2 i CFF

| [1582215110715 (2644 [13340.1566 |13342.8006 [VCEH.R5X 0 0 o [IE -|x-omEBEA. -1 2 |DN250 CFF  |DN335 Helicofl
- to matCh upstream and + [1582214[13350 (2709 [13342.8006 |13345.5096 [VCS5CTIREX [0 © @ [E ~JXx-ONEBEA. <1 |2 |DN335 Helicofi [\ L[]

| [158221716088 (312 (133455096 13345.8216 |VBXSAIRSX |0 o [0 [E -lx-onepea_ -1 2 [o0e3 0.063 jowoocer|owtoocrr |
downstream Inner dlameter [ [158221316.38 165  |133458216 |133474716 [VCSFIR5X o o o [E ~|/x-oNEBEA. -1 2 T 0 [DN150 CFF

+ [1582212/18.03 a7 13347.4716 |13347.9416 |VPSFRIR5X o o o (X-ONEBEA_ -1 2 01 [EI DN150 CFF [DN150 CFF

| |1582211/18.5 5 13347.9416 |13348.4416 [VBXSBARGX |0 o o e ~Jx-onEBea. -1 [2 EEE- DN150 CF-R
and ﬂangeS | |:us/ 10 .13 |mm|e 133505916 WFCDOAIRSX |0 o o [E -Ix-omEBEA. -1 [z [TERNN [owi00

_---H _—_

|— 1582208 21 33508976 WWTBF.1RSX [0 o o [ -lx-onEEEA. -

!-_-_ -- 180 _EEE-

+ [835624 57972 |18 13387.4136 |13387.593 (- o o [E]m 2 (XTI ooz DN100 DN100

S
S

[ 04120858152 (02  [13387.5936 [13387.6136 reD lE =X <72 oes l0.08 [DN100 [Dn100
_--- _-- loos owtoo

835623 50102 (2 133885436 (133887436 [VCTNCA4REX [0 0 IE_~JX-OMEBEA. ~J1 |2 [0.08 0.4280.053  [DN100 DN150
| [ess622 [63218  [38 13392.6596 [13393.0096 |VMCKB.A4RSX [0 o [0 [IE -|x-omEBEA_ -1 2 [0.1280.053 |0.1280.053 |DN150 DN150
+ lags621 67484 |35 133969256 |13397.2756 |[VAMGDA4R5X |0 o [eo [E -/x-ongEeA. -|1 2 |o1280.053 (042810053 [DN150 DN150
| lses620 (7175 35 134011916 (134015416 [VMCKBB4REX |0 EET) x-oMEBEA. -1 |2 [0128i0.053 [0.128/0.053 [DN150 DN150
+ |835619 (76016 |35 13405.4576 [13405.8076 |VAMGD.B4RSX [0 o g0 [E -|x-omeBea. -J1 2 |04280.053 [0.4280.053 [DN150 DN150
| lesse18 leo28z |35 134097236 [13410.0736 [VMCKB.C4R5X |0 o [eo [E -/x-ongEeA. -|1 2 |o1280.053 (042810053 [DN150 DN150
| lees617 lBas4s |35 134139896 (134143396 [VMCKBD4R5X [0 EET) x-oMEBEA. -1 |2 [0128i0.053 [0.128/0.053 [DN150 DN150
+ 885616 (84898 (4102 134143396 (134184416 [VCTNBARSX |0 o o [E -lx-ongpea. ~J1 |2 [0428i0.053 02127 DN150 DN250

885615 13418.4416 [13418.8416 |VMBGAA4RSX [0 o [180 [IE ~|x-onEBEA_ ~[1 |2 |o2127 0.2127 DN250 DN250

| 835614 894 59 134188416 (134247416 [VCDWA4REX [0 o o IE_~|X-OMEBEA. <1 |2 [0.2127 02127 DNZ50 DNZ50
+ 885613 [05.3 N 134247416 [134251416 [VAMGA4RSX [0 o 180 |IE ~|X-ONEBEA. -1 2 o.2127 02127 |DN250 |pn250
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LHC database - tooling

d INormal field. You can edit it._
Legend Disabled field. You canteditit.
Frozen slot. BUT you CAMN modify it.
Optic slot. You can OMLY move it.
There is a GAP between two slots.

There is an OVERLAFP between two slots. |

Mon-conformity in slot parameters.

Pablo Santos Diaz - Vincent Baglin




LHC database
- tooling

= Slot type view

— is possible to check
and modify the
equipment, where it is
installed and its
characteistics.

D4 @)
HL-LHC PROJECT

VAC-INSTRUM-MODULES

Wacuum - Assembly - Module -

ERIC PAGE

VAC-INSTRUM-MODULES

"Vacuum - Assembly - Module -

ERIC PAGE

5 Start S End

232480243 232482043

23384.4008 |23384.5808

57.972 58.152

13271.4696

3401.6384

266009112

| m|m m m|mm

AR

13387.5936

DUPLICATE SLOT TYPE

Pablo Santos Diaz - Vincent Baglin




= Read only
information about
children.

LHC database - tooling

WPNCA A4RS X Offzet 5:0 Offset U:0 Offset V.0 Offset C:130
EVAZI\FMRSX Offzet 5:.054 Offset U0 Offset V21044 Offset C:180

VHAAQ A4RS X Offset 518 Offset U:0 Offset V.0 Offset C.0
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L HC database

When the tool is complete:

1. Synchronization to have LHC Non-Official Vacuum Layout.
2. Synchronization to have LHC Vacuum Layout.

All Machines
MAD Sequence Files
Hierarchical Layout
LHC
Calculate distances in the LHC Ring

Lol Anerures Layout
LHC Vacuum L3youts I
] LHC Non-Official Vacuum Layouts

LHC Continuous Cryostats

LHC Slots Layouts Differences
Class LHC Regions Layout Differences
Distribution around the LHC Ring

Name

Location LHC Cryoassembly Interconnections
Longitudinal position [m]: LHC Cryodipoles Layout
R LHC 555 Layout —.
Machine LHC Beam Instrumentation Report
Responsible sPS ~]
~ 5PS Vacuum Report

Namlng scheme AT AN G SCHETIE
Version ISTUD\‘ {IN DESIGN)
Search scope [wratever
Output [

LAYOUT DB
03/06/2016 08:45:16
i L I CERN
HL-LHC PROJECT {

To edit speaker name go to Insert > Header & Footer and apply to all slides except title page




L HC database

= LHC Vacuum layout — excel file and mock up could be automatically
generated.

R I W I I T O T I I I B ) N ok 0 m
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s [ T snosa | ossos st e anss o | omsr | oo o | o]~ |a Jala [ o | | e
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sy | zmasm0
e TN T T 08 B = T -
Er G | aow (e | o | @ [ @ [s[a] 8 || ® ] ) I
oz I - I 1
==
o I 5] L T I I I N O I e ey e T = !
e BE T T | wow [aw | oow | @ | f[a] wm || 8 “maord o P wown | =
[ | | | | | sams | wsaen
I I 1 T 1 T T
B B ol @ |l e Lo o lfbls [l T : =
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2 2 T T 3 N B D iz
] T I —
= T L T T U O D) B B | o I
r A D T T T3 T I I g
T oo | oo [ e [efofe] ® [ 7] ® | = VACSEC ABLI K| 272558 aoar D097 | oo | aoer o o oo | E | R v
[ v Jamurass | zon [T] sswr| omr | o [afalalm il BT v VACSEC AGLIR| 272561 a7 0w |omer| _aoer o o joja]wes| £ | m |weaverva] +
Ao | armee | et [ o] 7 Jmusse] = L T I Y I B s = [ EC T T N T B 0 D B !
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Hi-Lumi Vacuum layout
between D1 and D2
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Hi-Lumi Vacuum layout between D1 and D2

Inputs:
=  HL-LHC Long straight sections Right of Point 5 (LHCLSXH _0013)*

. Courtesy of Blanca Vazquez de Prada

=  Layout of HL-LHC insertions IR5 (LHCLSXGH__ 0007-v0)
=  TCTPV mock-up (ST0735828)

. Courtesy of Nicolas Joannon

= Aperture and distance between beams** Element S [m] - magnetic length | Separation [mm] | Aperture [mm]
. Courtesy of Riccardo De Maria (21/04/2016) End D1 (MBXF) 80.939 0 119
. Start TAXN 127.135 148 85
= Double beam collimators (TCTPH and TCLX) End TAXN 130.467 1cs gt
outside D2 (MBRD) 137.624 180 85
18K1 ! 1K Start D2 (MBRD) 138.624 188 87
End D2 (MCBRD) 146.404 188 87
Ol OZA Q2B 03 CP DII D2 ] Start Q4 (MCBYY) 175.685 194 72.41
TAXS  ZNQXA NOIFR NOFB DMOIFA WEXF |DFX TN ERD End Q4 (MQYY) 179.515 194 72.41
IP5 = =1 = — Start Q5 (MQY) 205.79 194 57.8
. | End Q5 (MCBY) 209.19 194 57.8
= Start Rk .
|_|| HL ol OF M ::__:—H— art Q6 22599 194 45.1
Ny .. L - End Q6 230.79 194 45.1
105 9913 8.157 Start Q7 260.004 194 44
18, jgosg| |2a5] 28] jgosg 527, w0 ) End Q7 267.171 194 44
2 57939 57,685 - - -
*From END Q4 to the rigth not symmetric any more Left/Right 1/5
*In work

: : **Beam separation and beam aperture are not definitive
HLu Y ) p p
: = Vincent Baglin — Pablo Santos Diaz




All Components
mechanical axis aligned
with the beam.

Quick flanges
everywhere between D1
and D2 exceptin
connections between:
DFXJ-VAB* — to be
defined by project.
Left TAXN* — to
check feasibility.

Right TAXN* (to
avoid staggered

i flanges)

/ VAB-D2*— to be

‘ defined by project.

TCTPH and TCLX:

Only 5 axis in TCTPV.

Different BPM length
close to D2 — to be
check with BE
Vacuum equipment
included.

VCTY inside TAXN.

double beam collimators.

6270 4708 N 983 7780
MBXF | DFXJ |= 20192 NP LR
0 i |
JR N P—— —— I | e __.!-_-.-_-.JE.{_ === =
———t = e eSS == =
’ D2 |
3696 45635 3332 8157 MBRD
49331 TAXN
13411568, 6 134568714 . 6 13487220 .6 d
| Bistance from 18 ‘ siar | Tariss
(A)= apertyre [~~~ T T T oot gsz0 T T Tt TmoTTmorTm T rTT
‘ : %
z 2 ! e ~| (A) 85 o 1942 L1220 330,
£ &2 L
st g2 | A —%-—————— === N
a —w-—-E:——— s =_—===
ul 2R ———— ====
g2 £ \ B AN ; ,
g 2 . N r——
5z 2 BS
28 7o | ‘ TAXN (A) TCTPY TCTPH
B gB c 158
= 28 ! il
g =8 | 1:50 330 1480 520 1476
g g2 , ' ' ' 335 .
| |
! 13466714.6[ e | 134672206 o | !
@ = L |
£ 40330
X 24640 (inner 6 212.7 nm) 13000 (inner @ 248.1 mm) b
DFXLJ M BBE VT (fron lmner @ 150w ta 227 M) 1624 ¥CT {from dnner @ 212.7 m te @ 245 e} L
= : == e i TAXN
. 3954 5900 5900 5900 5900 5900
400 400 400 400 400 400 400 400
(A) 194,7 (A) 230
—_— === — - — - — - -
' a
|
— I Lest P, Sertcy Jisz]2016-05-27
=====% i LAYOUT D1-D2 R5 SALE ':C[':’:;f“
msssl ] 2 ‘_h_as 441 NOTE: 5p freEm
13 ! - . .
3696 - | TAXN-D2 area is under study: 1450 L bromen taire_STO743640_02
e A ' - interferences between TCTPV and vacuum REFLACES
- . | equipment, ) - L TIC] T
1:150 | - TCTPH and TCLX double beam collimators @" NON VALABLE POUR EXECUTION :
—————————————————— — vk NOT VALID FOR EXECUTION - 3
6 5 4 3 2 1

*Endorse low probability




Draft Hi-Lumi|
Vacuum layout
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Draft Hi-Lumi Vacuum layout

The layout proposed for Hi-Lumi is similar to LHC excel file but with more information.

N T T T T T O T I T O N Y N ) 0
T N N e T T T B Y S A : =
R T T TR T T T T I O 0 B I T
Srsios | 3047 | 30380 300 |oano i VECEN AR Garr | oo oew | o | o e fo[a] » [ 8 |
e LT T T T R AT | wow |ew | oew | @ [ fsalwm || ® T 1 -
e = N I I I I I 28 S ] -
e - 1 1 1 - -
ez o
e | s
awr | aow [eer| omr | @ | @ fsa] w8 e i ]
T T 1 T N O N e e ] =
e e [
I 1 17 1 Sestia | s
e o e o e I 3 O ===
T Trar P TR e e e T T T T T W O B N . :
e ) R T T T B S : o
e 6]
e
) ) LT T o o R i R =1 = o
el e
S T T T T ) 3 S U o - vecacesain] e [ e
wom | aow[ewr | omr | & | o fefa] we s e ] e e e
i 557 NeCiEC A8 | TSt oy | aow [ | omw | o | @ [s[a] o | | ® | | = ===
e o e T R R OO R R = |z sl e [y
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Draft Hi-Lumi Vacuum layout

Information to be completed in the excel file:

DCUM — equipment number = Position and orientation equipment:
Vacuum subsector = U_START
SLOT_ID — position in the ring = U_END

« U_BEAM_START

SLOT_TYPE ID — component name
= U_BEAM_END

Distance FROM_IP

, = V_START
Equipment LENGTH - V_END
S_START = A — rotation in beam axis
S_END = B — rotationin U
Equipment NAME = C — rotationin V
VAC/OPTIC NAME =  SHAPE START — inner chamber shape
TSEL_NAME = SHAPE END — inner chamber shape
BEAM_APERTURE_START = INNER DIAMETER START — inner chamber
BEAM_APERTURE_END diameter
BEAM — interior, exterior or both beams = INNER DIAMETER END — inner chamber
FAMILY — beam 1, beam 2 or both beams diameter
PHASE = FLANGE START — DN chamber flange
DATE = FLANGE END — DN chamber flange

= STATUS

: : \ Underline fields are new, compared to LHC database
LR
HC PROJECT

Vincent Baglin — Pablo Santos Diaz




Draft Hi-Lumi Vacuum layout

Following the vacuum layout proposed before, the excel file is completed:

Optical layout given by database manager.

Inner pipe, common or unique (I,IE,C,X): |

— To be checked. TASX RS }

......................................

..........
.....

.....
.....

Cimeator Sirmele a1 a1 smm sam



Draft Hi-Lumi Vacuum layout

Outer pipe (E):
— To be checked.

HOWED FROM r FLAMG
FROMI LEWGT IC  EEAM_APERTU BEAW_APERTUR U_STA U_BEAM_STA u_meam_e eun sHBRE sunRE FLake
e s_starT s ewn TSEL_MAME . i s HELL uewp | U-BEAM FamiLy oate sTatus
v w5 - - 2wsitts RESTART Ecnp e - no se stamr _gnp *STAST S ERR . ESIA como

sumsecToR hackDEUM

ek
et

Larour

[T tm0ars [ ez | veodses | masoers [ E somsei | aomnt |oovwasessa|  worass o “ i o o [ 3 G nesinssrer 1

Cirsular Bl Bl oo | oo

VARSEC AFSE Brms | iaw | veesin | wasue [ o [ ) ooz | wosaen o " " o o 3 e 1

Giraalar Bl Bl oo | onmo

VABSED A4S E o0 ez ezm | a2 ovszaonslaazs0 vossts | oussn VPIRNMPCA, 1 OF mouirwerts Giecular oriteo

Tracazirs | Bsases [ [ VPIANAPHGA O meireere

15435 s aes | Bassass o oo | oseen

16623 0242 13456.24 1346649 ears eesssa  wasesy

1346722 1348191 orwo | ono

< HiLumi {
\s;?_)(l‘ilt-LHC PROJECT ~Z.




Draft Hi-Lumi Vacuum layout

= Should Hi-Lumi DB be included inside LHC DB?

= Is important to have different equipment names for equipment
installed in LHC and in Hi-Lumi.

— from this point of view Hi-Lumi database should be included in LHC
database.

= When should be done the tooling?

= ASAP — to generate excel file, aperture table and mock-up
automatically and avoid mistakes.

= |s required more information inside the DB?
= Components material.

D4 @)
HL-LHC PROJECT

Vincent Baglin — Pablo Santos Diaz



CONCLUSIONS

Tool allow automatic generate a excel file and mock up.

Hi-Lumi layout between D1 and D2 LSS R5:

- TCTPH and TCLX double beam collimator.

- VCTY inside TAXN.

- Quick flanges everywhere between D1 and D2 except connections between:
— DFJX-VAB — to be defined by project.
— Left TAXN — to be checked feasibility.

— Right TAXN (to avoid staggered flanges).
— VAB-D2 — to be defined by project.

- Draft Hi-Lumi layout to be discuss:

- Similar to LHC database.

- Should be Hi-Lumi database included inside LHC database?
— Yes, to have different names in both databases.

- Is required more information?
— components material

- When should be done the tooling?
— ASAP. To generate excel file and mock up automatically.

D4 @)
HL-LHC PROJECT

Vincent Baglin — Pablo Santos Diaz




NEXT STEP(S)

Define Hi-Lumi database.

Define which information need to be included in the database.
Define tooling database.

Complete database between D2 and Q7.

Vincent Baglin — Pablo Santos Diaz



THANK YOU FOR YOUR
ATTENTION!!!
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