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Work Package Group 1:
Civil Construction and Infrastructure

Civil Construction
Main Power Supplies

Water Cooling -

Air Conditioning —

Technical Automation —

Interlock Systems —

IT Infrastructure —

Project Support Office

Schedule and Campus Coordination
Recruitment (V2]
Budget and Controlling / Division Deputies / Finances (V3}
Procurement (V4)

Legal Suppart (VE)

Sustainability (D&)

PETRAIV

Project Leadership

Safety Management

General Safety (DS/SAVE)
Radiation Protection (D3}

Project Advisory Committees

Fadilities and Infrastructure Advisory Committee (FIAC)

Quality Management

Drocumentation and Change Management

Work Packa

WP 1.08:

— System Cabling

WP 1.09:

— Beamiline Infrastructure

WP 1.10:

| Laser Support

WP111:

— User Laboratories

— Radiation Protection

Accelerator Physics —

WP 2.07:
Alignment —

Accelerators and Storage Ring

— Feedbacks

— Timing & Synchronisation

!a
a
1

— Magnet Power Supplies

1

— Pre-accelerator Chain

— Injection and Extraction

— Laser-Plasma Injection

Work Package Group 3:
Photon Science Experiments

Beamline Technology —

Work Packa

— Scientific and Innovation-driven
Beamline and Experiment Design

Partners:

Science Centres:
CMWS, CSSB, CXNS

Tools and Installation —

ge Group 4:

Technical Coordination and Logistics

WP 4.04:

- Systems Engineering

— Quality Management

WP 4.06:

— PETRA Il Decommissioning
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Outline

« Roombooks

e Structured Documents

* Freeze/Release

« Layout of Supply Buildings
* Rack Planning

 Tunnel Layout

 Review of DESY4 Options
« Reemtsma-Halls

- GAB

DESY. | Technical Coordination & Logistics | Hlining, 27.11.2023

PETRA IV

NEW DIMENSIONS
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Table Definition

DESY

Start from a template already used for the European ?
XFEL

One sheet per topic croran\
(floor space, electrical power, cooling water, air
conditioning)

One cover page with the summary values

Level of details adjusted to the stage of the project

Initially one person collected the input from each work
package and copied the input into the correct position of
the tables

The users had to check the whole table if their input was
collected correctly

HEHEEHEEEGEEEBDEBHEREHEHEBEBE

I

PETRAIV

NEW DIMENSIONS

3]
T |1—Eupplv Space b
27

28 | 2-Supply Space MME
44

44 |3-Supply Space NE

]

69 |4-Supply Space ML
an

91 |5-Supply Space E

118

113|6-Supply Space ESE
138

133 7-Supply Space 5E
166

167 |8-Supply Space SES
187

188|9-Supply Space 3

215

216[10-Supply Space SSW
237

233/11-Supply Space S
296

287 12-Bupply Space PXW-5
274

275/13-Bupply Bpace PXW-C
292

293|14-Supply Space PHAN-N
210

311|15-Supply Space NW
a3

332|16-Supply Space KWK
347

248[17-PXW Exp&Lahs
407

408 18-Office&Lab Bldg W

424
42518-Central Supplies W

Instructions

r_WF‘auI P. Ewald Hall
N i
|

P

Massage Massage Massage rerarks

T

z

)

& &
V‘dp GQ&? @Q;p *\5@‘ Pc;& timeling
[ 70108" 31147 @BB" 5855
T 209437 81377 A&187 534
T oa0z64" 446,27 738" 7465
" 333257 &B07T 5287 898
Toei148” 720,17 28287 8025
To30943" 617,87 217 956
T Ba008" 550,57 20857 6845
" 867837 BE187 24617  BE7
T 1591,39"7 7588,3"7 726817 427,15
To295837 47577 4887 925
T 446487 3TES"T 5647 4765
T 306357 5187 5147 878
" 355847 57847 8247 10365
T o306357 62827 818" 881
T33957 584,57 13257 806
1627 42487 4067 793
1188117 1712,787 10027 9155
" zz00” 305" 20" 76
r 6217 208" 75" 16
Status General I requirements Euilding details electrical energy process water

) AC

Standard-Building B

Standard-Building A

Ajr conditioning-heatim
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Splitting the Roombooks

Separate by Topic
1 file / 1 tab

1 file / 5 tabs

A ® o : £ 3 " ' ) TR u " o e "0
R — s
. - - - T — |
PP — p—— wom  agm ngw s voume oove emana oo 05 oo™
ks " e conpnen e oy o o
202 sy spwce e = b wr wr me wmea” s 7 e FTGNRTaNET 4
» 301 oy s o s a6 s . : s
o 301 xRaysouces Doy srzger on - 2 2
3 208 Daguostes O Rk actons P 45505 o3 coong s (- f
5 200 Fe Rack 42 FOB Gur 75 o 2 1 apen s s oo B
b 20n Feemacs ok 40 ForD G b o : - cpen ks scessoie roeare| B
:! m Rk € FoFB G 75 o : i cpen s s ok s
% 217t o s e v ow 75 Tomer s e ] 25
® 208 merack sy et i 2
50 2.uppy Spce 10 409 Toos ana ot oo Tecs s 5 as .
0.2 sy Spce e 40 Toon ana mtatton G %45 a5 am e : e
i 301 x5y Souces st Cyogencs o6 15 22 os | 5
P 501 xaaysoues Oamprg wger con o 1 s L —— i S— |
o 290 Tenng o ychronsston ystems Dncuoncs e G a5 2y i aam 2 i
5 207 Vacm oy e m et W S5 05 s 3 e =4 =
& 2 4 oo . For cu 5 o a2 TN 2 cpen ks acesane v s
FOOtpfil’lt / surface
A ) = i) = " 5
7
2 |Building cataster
3 Area needed
I Building number | _ stakeholder = Component (text) | widtt_ deptt_| heigr: area _ volum~
5 [m] [m] [m] [m?] Im]
6 |01-Supply Space N 1.02 Main Power Supplies  central supply ("Technikraum’) 40
7 |01-Supply Space N 1.02 Main Power Supplies local supply, close to user appliance 2
& |01-Supply Space N 1.02 Main Power Supplies 5
9 |01-Supply Space N 1.02 Main Pawer Supplies UPS-Battery 5
1001-Supply Space N 1.02 Main Power Supplies  central station safety-lighting 5
11{01-Supply Space N 1.02 Main Power Supplies storage (Seniceparts, Tools, Docs, Desk etc) 10
1201-Supply Space N 1.02 Main Power Supplies  transformer and highvoltage switchboard 33
1301-Supply Space N 1.03 Water Cooling [Cooling water supply 60 5 35 30000 1050
14 [01-Supply Space N 1.03 Water Cooling Caoling tower 30 1 330
15 |01-Supply Space N 1.04 Air Conditioning climatization/ heat suplly 60 " 65 4 390 7 1560
16|01-Supply Space N 1.05 Technical Automation  Cabinets for cooling water 128 26 35 37 1
17|01-Supply Space N 1.06 Interlock Systems switch cabinet 2 25 3 5 "o
1801-Supply Space N 1.06 Interlock Systems switch cabinet 1 25 3 3 78
1901-Supply Space N 1.07 IT Infrastructure 44 28 3 123 7 31
20|01-Supply Space N 1.14 Radiation Safety Pandoras 1 1 25 173
q . ' . t . .
2 |Building cataster
3 Air cond
o £ Stabilit
n Building number stakeholder Component (text) Heat to air  Temp. y
5 - - < oW - rcl K] ~
6
7 11-Supply Space N T o369
8 1-Supply Space N 1.02 Main Power Supplies central supply (“Technikraum”) 22 +3
9 |1-Supply Space N 1.02 Main Power Supplies lacal supply. close ta user appliance 22 +3
10 1-Supply Space N 1.02 Main Power Supplies UPS 2 22 +3
11 1-Supply Space N 1.02 Main Power Supplies UPS-Battery 2 22 +3
12 |1-Supply Space N 1.02 Main Power Supplies central station safety-lighting 1 22 +3
13 |1-Supply Space N 1.02 Main Power Supplies storage (Seniceparts, Tools, Docs, Desk etc) 22 +3
14 1-Sunnh: Snace M 1.02 Main Power Sunnlies and hiahvnltane 22 ]

DESY.

D E F c H ! J
1 g : 17.11.2021 B | | | | | ]
2| Building catas m LB.C.L D = n = — m 7 3 R}
t— i i i 3 &
3 | | Al v B 2
A B c o E £ c H ' 4 K
4 |Building numb 1l
5 2 Building N ===~ — —
Cup— I | | A B c D E F G H
7 |1-Supply Spac 4 1.Supply St 1
13 1-5upply Space i
8 | i | i 2 |Racks and Cabinets
9 15 | $ 7 3 |Only need tofillin for centrally managed racks and cabinets
:j o £ 8 | I3 Electronic Racks
| 9
i 5@ 1 ° ~
i e T | & F 3 p
2 B 1 3 [rsvspace 17 | o § R & S
z : i & & ¢ g
| | £ £ S @ 5
5 2 | B S S & Fy & & &
7 -S z 15 _ 5 |Building number Level  stakesholder € 3 & 5 s
| o
z 18 N6
= E | i 7 = formula  drop down  drop dc
™ ¥is| 5 TSupply Space
o 20| 1-Supply St 9
= 421 1SuySf 1
2 el 11
6
width per  depth of
, Area = Suh-Areav stakeholder - Component (text) Qty - - [m,v oo ["_,v
8 |1-Supply Space N 232
9 |1-Supply Space N 1.05 Technical Automation Cabinets for cooling water 16

A

B

1-Supply Space N
1-Supply Space N
1-Supply Space N
1-Supply Space N
1-Supply Space N
1-Supply Space N
1-Supply Space N
1-Supply Space N

E

1.06 Interlock Systems
1.07 IT Infrastructure
2.04 Vacuum Systems
2.05: Diagnostics
2.05: Diagnostics

2 08 Feedbacks

2.08 Feedbacks

switch cabinet
Network Office & MCS

BPM, BLM, MPS, Temperatur
climatization

Rack - 42HE FOFB - LOCal node
Rack - 42HE FOFE - GLObal node

2.09 Timing and Synchronisation Maybe HF -Cables Il Room for big cables to be anticiapted

F [

G H 1

colgucomr\:l\:

0.6 0.8
0.8 0.8
0.6 1
0.8 1
0.3 1
0.6 0.8
0.6 0.t
0.8 1

Power
jal  demand  Pe2K
Building number stakeholder Connection type | Nominal voltage = SPecial " power
voltage per unit W]
11 - - ~ - - - < pow -
12
13 |1-Supply Space N T og031
14 |1-Supply Space N 1.04 Air G heat supply
15 | 1-Supply Space N 1.05 Technical Automation Group of cabinets for cooling water. 1 Fix connection 3-phase 400 V non 810 810
16 | 1-Supply Space N 1.05 Technical Automation Cooling water SPS 1 Fix connection AC 230V non 1 1 .
17 |1-Supply Space N 1.05 Technical Automation Group of cabinets for cooling water. 1 Fix connection 3-phase 400 V non 810 810
18 LSqu\z Szace N 1.06 Interlock Systems swnc’; cabinet ¢ 2 Fix connection Agzau v no 1 - Ele Ctrlcal po Wer
19 | 1-Supply Space N 1.07 IT Infrastructure Metwork equipment 4 Special connection  3-phase 400 V no 5 -
20 | 1-Supply Space N 1.07 IT Infrastructure Metwork equipment (cooling and ligl 2 Schuko 230V, 16 A AC 230V na 1 -
21 |1-Supply Space N 1.14 Radiation Safety Pandoras 1 Fix connection AC 230V na 0,03 -
22 |1-Supply Space N 2.04 Vacuum Systems electronic racks for lon-pump power 12 Fix connection AC 230V no 4 4
23 | 1-Supply Space N 204 Vacuum Systems Connection for service pumpstation 1 [Schuko 230V, 16 A | -3230V na 05 10
A 1.8 unnh Snaca 1l 204 Macuum Systams Haating eustam for tha MER activatian Tunnall
v v b b Cooling Cooling
. performance performance
Building Number Stakeholder Purpose Qty Water type e s A

5 kW] kW]

7 - - - - - -

18 |01-Supply Space N 2.12 RF Systems Cavity area 4 1.5Ghz 4 30°CVE 3 7

19 01-Supply Space N 212 RF Systems Cavity area 5 500 MHz 4 30 °C VE 16 M

-0 |01-Supply Space N 212 RF Systems Cavity area 5 1.5Ghz 4 30 °C VE 3 7 .

-1 |01-Supply Space N 2.12 RF Systems Cavity area 6 500 MHz 4 30 °CVE 16 M

-2 |01-Supply Space N 2.12 RF Systems Cavity area 6 1.5Ghz 4 30°CVE 3 7 COOIIng Wa ter

-3 |01-Supply Space N 3.01 X-Ray Sources Cryo cooler 2 KW 18°C 12

-4 |02-Supply Space NNE 1.04 Air Conditioning Kahlleistung 1 KW 8°C for AC only 148

-5 |02-Supply Space NNE 1.04 Air Conditioning 1 KW 8°C for AC only 437

-6 |02-Supply Space NNE 2.05 Diagnostics Diagnostic Rack Section 2a-LPCS 2 KW 18°C 6.0 10

-7 |02-Supply Space NNE 2.05 Diagnostics Diagnostic Rack Section 2b-LPC S 2 KW 18°C 6.0 10
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Splitting the Roomb

1 file per WP

A

¢
2 |Building cataster
Area needed s

A Building number stakeholder = Component (text) width
5

6 |01-Supply Space N
7 |01-Supply Space N
& |01-Supply Space N
9 |01-Supply Space N
10 |01-Supply Space N
1101-Supply Space N
12|01-Supply Space N
13]01-Supply Space N
14 |01-Supply Space N
15 |01-Supply Space N
16 |01-Supply Space N
17 |01-Supply Space N
18 |01-Supply Space N
19 |01-Supply Space N
20 |01-Supply Space N

1.02 Main Power Supplies
1.02 Main Power Supplies
1.02 Main Power Supplies
1.02 Main Pawer Supplies
1.02 Main Power Supplies
1.02 Main Power Supplies
1.02 Main Power Supplies
1.03 Water Cooling

1.03 Water Cooling

1.04 Air Conditioning

1.05 Technical Automation
1.06 Interlock Systems switch cabinet
1.06 Interlock Systems switch cabinet
1.07 IT Infrastructure 4
1.14 Radiation Safety Pandoras

central supply (Technikraum”)
local supply, close to user appliance

UPS-Battery
central station safety-lighting

storage (Seniceparts, Tools, Docs, Desk etc)
transformer and highvoltage switchboard
[Cooling water supply t
Cooling tower :
climatization/ heat suplly
Cabinets for cooling water

Air conditioning

2 |Building cataster

3

n Building number stakeholder Component (text) Heatto air  Temp.
5 hd hd R L1 RN (* A
6

7 11-Supply Space N T o369

8 |1-Supply Space N 1.02 Main Power Supplies central supply (“Technikraum") 22
9 |1-Supply Space N 1.02 Main Power Supplies lacal supply. close ta user appliance 22
10 |1-Supply Space N 1.02 Main Power Supplies UPS 2 22
11 |1-Supply Space N 1.02 Main Power Supplies UPS-Battery 2 22
12 |1-Supply Space N 1.02 Main Power Supplies central station safety-lighting 1 22
13 |1-Supply Space N 1.02 Main Power Supplies storage (Seniceparts, Tools, Docs, Desk etc) 22
14 1-Sunnh: Snace M 1.02 Main Prwer Sunnlies and hiahvnltane 22

DESY.

ooks

=+ 1 file per WP

Air cond
Stabilit

! More than 100 files in total ! 1 file per WP

1 file per WP

Area Sub-Area stakeholder
7 - - =
8 |1-Supply Space N
9 |1-Supply Space N
10 |1-Supply Space N
11 |1-Supply Space N
12 | 1-Supply Space N
13 |1-Supply Space N
14 |1-Supply Space N

1.05 Technical Automation
1.06 Interlock Systems
1.07 IT Infrastructure
2.04 Vacuum Systems
2.05: Diagnostics
2.05: Diagnostics

2 08 Feedbacks

2.08 Feedbacks

2.09 Timing and Synchronisation

940 Warbing Canteale

binets for cooling water

switch cabinet
Network Office & MCS

Cirdar Movamant

BPM, BLM, MPS, Temperatur
climatization
Rack - 42HE FOFB - LOCal node

Rack - 42HE FOFE - GLObal node

1 file per WP

A = F G H |
Power
o ) ) Special  demand P
Building number Com J - Connection type | Nominal voltage " power
1 n 1 voltage  per unit W]
" = " - - kW] |~
12 -
13 |1-Supply Space N i T og031
14 |1-Supply Space N 1.04 Air Con
15 | 1-Supply Space N 1.05 Tecl non 810 810
16 | 1-Supply Space N 1.05Te non 1 1
17 |1-Supply Space N 1.05 Te on 810 810
18 | 1-Supply Space N 1.06 Interlock Systems swien © 4 ho 1 -
19 | 1-Supply Space N 1.07 IT Infrastructure Network e Special connection  3-phase 40 no 5 -
20 | 1-Supply Space N 1.07 IT Infrastructure Network eqy Schuko 230V, 16 A AC 230, no 1 -
21 |1-Supply Space N 1.14 Radiation Safety Pandoras Fix connection na 0,03 -
22 |1-Supply Space N 2.04 Vacuum Systems electronic racksNor lon-} Fix connection no 4 4
23|1-Supply Space N 204 Vacuum Systems Connection for se\ice pmpgatio Schuko 230 V. 16 A ] na 05 10
21

1.Sunnly Snars 2 04 Marium Syustams

v v Cooling ling
. performance rmance
Building Number Stakeholder Purpose Qty Water type I lees of o
5 kW] kW]
7 - - - - - -
18 |01-Supply Space N 2.12 RF Systems Cavity area 4 1.5Ghz 4 30°CVE 7
19 01-Supply Space N 212 RF Systems Cavity area 5 500 MHz 4 30 °C VE M
-0 |01-Supply Space N 212 RF Systems Cavity area 5 1.5Ghz 4 30 °C VE 7
-1 |01-Supply Space N 2.12 RF Systems Cavity area 6 500 MHz 4 30 °CVE
-2 |01-Supply Space N 2.12 RF Systems Cavity area 6 1.5Ghz 4 30°CVE
-3 |01-Supply Space N 3.01 X-Ray Sources Cryo cooler 2 KW 18°C
-4 |02-Supply Space NNE 1.04 Air Conditioning Kahlleistung 1 KW 8°C for AC only
-5 |02-Supply Space NNE 1.04 Air Conditioning 1 KW 8°C for AC only 437
-6 |02-Supply Space NNE 2.05 Diagnostics Diagnostic Rack Section 2a-LPCS 2 KW 18°C 6.0 10
-7 |02-Supply Space NNE 2.05 Diagnostics Diagnostic Rack Section 2b-LPC S 2 KW 18°C 6.0 10

Electrical racks

Electrical power

*  Cooling water

Page 6

depth of

rack [m‘v racks [rr‘v

Component (text) Qty pdihicey
232
16 [
2 0.6
2 0.8
12 0.6
8 0.8
3 03
1 0.6
| 06
Maybe HF -Cables Il Room for big cables to be anticiapted 8 0.8



Structured Document Storage

DESY.

Each (sub-)roombook is stored as individual
database item in the Teamcenter

» The items are managed individually
(freeze, sign, release, revise)

* They are combined into a single master document item
(structured document)

The entries of the individual roombooks are collated
into summary tables with an automatted procedure

The collated data is then available for analysis

v E PIV Roombook

- E PIV Roombook - Racks

Roombook -
E Roombook -
Roombook -
E Roombook -
E Roombook -
Roombook -
E Roombook -
E Roombook -
E Roombook -
Roombook -
E Roombook -
Roombook -

- Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

Racks -

- Racks -

» E PIV Roombook - Cooling Water

» E PIV Roombook - Surface

WP105

WP106

WP107

WP114

WP204

WP205

WP208

WP209

WP210

WP211

WP214

WP301

WP302

WpP212

» E PIV Roombook - Climatisation
E PIV Roombook - Compressed air

-
» PIV Roombook - Electrical energy
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Requested Floor Space by Location

30
633 417

/_659

Surface demand in m? - Total = 45407 m?
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Requested Floor Space by Trade

Surface demand in m? - Total = 45407 m? e o 1o0s

1.09 Beamline Infrastructure; 6964 ”
1.02 Main Power Supplies; 1222
8000 :
2.06 Girders; 1250
6964 2.05 Diagnostics; 1310,76
7000
3.01 X-Ray Sources; 1472,5
1.11 User Laboratories; 5537,5 ‘
4.06 PETRA Il Decommissioning; 1600
o Z=5 :
5538

‘ 4.02 Storage and Logistics; 1609,5
5000
4370 1.08 System Cabling; 1704
2.11 Magnet Power Supplies; 4370,22
4000 1.04 Air Conditioning; 1724
3345
2.04 Vacuum Systems; 1745,3
3000 1.03 Water Cooling; 3345 250803 Magnet Testing; 2130
2277 |
2130 3.09 Beamline & Experiment Design; 2500 2_|12 RF Sys{@ins; 2276,92
2000 1724 1704 1745 1473 1610 1600
1222 13111250 1181
932
1000
464 590
206 209 375
0 - 0 0 0 12 0 O i 104 35 I 116 40 ¢ 0O 0 0 0 0 O 41 I 0 0
O - — - — —
&0 \\Qa" \\(\Qo o('\\\'\% {5‘000 ,@;6\" &}8‘6 \0\\‘(\% (}\\}6 Qqé& 0;;\?:’ "b\OQ %\Q“;c\ é?‘,c\ \\i,\(" &Q‘;’ & %‘6’66\" é}é, ‘62:“, 6\6& \&(\F’ ‘?:;QO(\ (’\0\" Qé\z% ‘;\Qfé& Q}(\ é}o(\ '\}0 \;\bé’ 0\0@\ ,b'(‘\(? <§'\(f, ((\Q‘?@ ’(50\5 \5’.’5(\‘) ’00% ?J‘-}é\ ,3;’00(\ -\r-,‘i'\c’ ,S:QOQ Q,(\& 6\6& O&QQG
SIS L€ S G O, & AP DI SR St N AN N\ N & F ST &P O d & 07 & & N & & S
c‘,\‘r‘ ST ¢ S AR M & &8 ) 20 & .\'/’) & & < &L L w0 & &G G5 0 SN & & @ oG9y & I AN PSS
S S P S s S N SIS S M TN Sy AP G N PR SN RS SR\ SO S ST MO S S M RN & &L
C MG OV T I S PO RS N e E A RPN R SR AT MR S o ST LD EDLCE L
IR R I M SRR SN S A & & > & ISEE N P NG ¥ S o & & & ok & S @& d
20 5 W F KT S & i 2 <& R RS N S S Y 37 AT S Y OF eV S S @& ¢ S A L
e 9 & & AN @& O R s x PSR R\ oY ¢ & SR 57 £ N F
o° o AL JENRIR RN N S D O &L ,\9‘!\ P R > RS @\\Q@%& & Do o F
AR oY i SR o v SERIR o & Y RS o ,° &, P& e L
N Ny N v ~ o VA Y o SRR NN S S BN
N N P g% v o % & &
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Document Release PETRA IV

NEW DIMENSIONS

 Need a stable set of roombook data for a
reasonable infrastructure planning

« Therefore WP4.01 contacted WPs again to obtain
missing signatures

* Supply areas 1-16 (PETRA4) first
— need closure this week

» Supply area 17/19 (PXW and central supply) next,
beginning of February

» Supply area 18 (offices) postponed

* Supply area 20 (DESY) depends on decision / update
of booster design

« Once the roombooks are released, we will employ
more strict change management

DESY. | Technical Coordination & Logistics | Hlining, 27.11.2023 Page 10



Layout of Supply Buildings PETRAIV

@DIMENSIONS
E.G. RF Hall

« Use the input from Roombook

to populate supply buildings %
] ] | | | ] m'

- Started off with boxes sized =

according to roombook E _ _ ) ) ) _ I
 For the rack spaces a more . - -

detailed modelling proved . . = . . .

necessary =) A Revisionsfiache

W = & Hydraulik Anlagentechnil

«  For this we created models for vUL UV, Verohwng - .

each rack type

* Place them in the integration model
and play with the arrangement

DESY. | Technical Coordination & Logistics | Huning, 27.11.2023 Page 11



Models for Electronic Racks PETRAIV.

@DWENNONS
Proper spacing contained in the DG2 models, great opportunities for integrated planning

~.

* In the first step include maintenance
rooms in each rack, to ensure
proper spacing

[==1 L I [ (ST I VR S

-
=1
=
o | w

-~
=
-~
=

[

Each rack is placed as an individual
entity in the integration model

N
[ R

-
.

-~
m

es8s0000
ds]=!

-~
=

13 —

CILLLlLL]
WigDo
iy

=| * This also means that it shows up as

®

T an entity in the Teamcenter
e database
8 -1 <« This calls for closer linking of
:j m Control Net Switch (2 Ru)y ;31 Teamcenter and KDS
] e e o (already in contact with MDI)

aa LWL  Patchfeld (3RU) 33

< wemw aw o] o Already thinking of extending this to
patch panels and outlets

DESY. | Technical Coordination & Logistics | Huning, 27.11.2023 Page 12



Critical Planning PETRAIV

@DIMENSIONS
Area West and North most critical for timely Shutdown

« Calculating backwards it is clear that civil
construction and infrastructure planning for the
PXW/endcaps and RF Hall have to urgently
proceed

« That means that the layouting of those buildings
has to proceed

« That also means that the requirements
(roombooks) need to be

DESY. | Technical Coordination & Logistics | Huning, 27.11.2023 Page 13



Southern End Cap

DESY.

Similar treatment as RF Hall

Picture on the right shows high level
separation between machine, beamlines
and logistics

(infrastructure of PXW suppressed here,
the focus was the end-cap)

TRAIV.

gmMENsmNs

Page 14



NX B & 9 2 4 & - By Trenster - = NX - Konstruktion SIEMENS - =2 X

Datei 1 MeineButtons augruppen Kurve Flachen Analyse Ansicht Werkzeuge Anwendung Entwickler DESY-Tools PARTsolutions INT-Tools

- - . - @ =

j @ <> @ @ &R Formelement mustern @ @ [’@ Karper trimmen @ @ versatz @ Tg Neue ibergeordnete Baugruppe §i Komponente hinzufigen {; L %‘:). @
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PETRAIV.

NEW DIMENSIONS

Draft Installation Plan

The Schedule is dominated by Civil Construction (and the assumptions are still optimistic

1. Qtl, 2027 2. Otl, 2027 3. Qtl, 2027 4. Otl, 2027 1. Ctl, 2028 2. fl, 2028 3. Qtl, 2028 4. Ofl, 2028
Task Name ~ | Dauer ~ Anfang ~ Ende | Jan  Feb Mrz Apr  Mai @ Jun Jul Aug @ Sep Okt  MNov  Dez Jan  Feb Mrz  Apr | Mai @ Jun Jul Aug | Sep Okt | Mov | Dez
4 P4_Installation 450d Mon 28.12.26 Fre 15.09.28 '
I Incoming 396d Mon 28.12.26 Die 04.07.28
- Qutgoing 126 d Fre 01.01.27 Fre 25.06.27
4 PETRA4 Installation 445d Mon 04.01.27  Fre 15.09.28
& 1 Straight North 337 d Mon 04.01.27 Die 18.04.28
& 2 Arcl 317d  Fre05.03.27  Mon 22.05.28 N e [
I 3 Straight NE 157d  Mit03.03.27 Don07.10.27 [ 5 |
i & Arc2 162d  Mit03.02.27  Don 16.09.27 [ g 0 e
I 5 Straight E 263d  Mit17.02.27  Fre 18.02.28 - I § | | |
I 6 Arc3 226d  Fre19.03.27  Fre 28.01.28 | D 3 1 J | |
> 7 Straight SE 273d  Mit24.02.27  Fre 10.03.28 | I N | | |
I 8 Arcd 220d  Mon 04.01.27 Fre 05.11.27 ] | maaas ] ] ] |
9 Straight South 150d  Mon 02.05.27  Fre 26.11.27 | . § ] ] |
& 10 Arcs 256d  Mon04.01.27 Mon 27.12.27 [ I | I |
11 Straight SW  392d  Mon 04.01.27 Die 04.07.28 I EEEEE—————
i 12 Arch 1407d  Mon04.01.27 Die 25.07.28 ] | |
»» 13 Straight W 417d  Men11.01.27 Die 15.08.28 gy | /g |
& 14 Arc? 429d Don14.01.27 Die05.09.28 0] m |
15 Straight NW  435d  Mon 18.01.27  Fre 15.00.28 T E——— e .
I 16 Arc8 363d Mon25.01.27 Mit 14.06.28 Ly | = ] |
> 20 DESY 125d  Mon04.01.27 Fre 25.06.27 Ly ] |
i 26 Myl 379d  Mon04.01.27 Don 15.06.28 [ T L ——
i 27 D-Weg 345d  Mon 04.01.27 Fre 28.04.28 ] ] |

DESY. | PETRAIV Logistics | Hiining, 13.12.2022
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Machine Layout Review

Review Questions from the Summer, signoff procedure pending

« Do all permanent installations have a
space allocation (3D Model, Listing)?

« Have all media (cables) been
considered (Cable List,
Stromkreisliste)?

* Is there enough reserve (risk
assessment)?

* Does the tunnel support all required
installations (statics)?

* Will the installation procedures work
(incl. safety requiremens)?

* Is the accessibility the best we can do?

DESY.

Tunnel height
2500 mm

PETRAIV.

@DIMENSIONS

TRANSPORT PATH

| ESCAPE WAY

during girder
transport

MAGNET

pd

Page 17



DESY 4: Statics Limits, Anchors

« Based on estimated weights of the magnets
(incl. suspension frames, piping, cabling,...)
the load capacity of the ceiling was checked ~

 The resultis very tight /
(98-105% of capacity used) not mcludmg |
dynamic load \

 Furthermore, anchoring the suspensions '
in the ceiling proves to be difficult

« Last but not least the necessary preparations
became more and more involved

DESY. | Technical Advisory Committee Meeting September 2023 | PETRA IV TC

Grafik

Einwirkung

204

54.7

Eigengewicht
in z-Richtung

Einw. Gk

Streckenlasten
in x-Richtung

Einw. Gk

(a)
()

Streckenlasten
in z-Richtung

Einw. Gk
(a)

Punkilasten

Referenz | Masse Lange Breite
|A | 3000kg 1500mm 400mm
B 600kg 400mm 400mm
C 400kg 300mm 300mm
D 1800kg 1500mm 400mm
E 1200kg 1550mm 1100mm
pelasungen selastung

Belastungs

en aur cas system

grafiken (einwirkungsbszogen)

Ein 11

ten am tab

Gk
60.0
f
135 168
20 0 P R R R
B z bl
| 245 4 5.25 4 |
4 b
4 b
’ b
o] b
S - ~
= |~
4 b
i |
4 |
4 |
~
it 5 |
Eigengewicht am Stab
Stab Kommentar gz
[kN/m]
1 Eigengew 12.00
2 Eigengew 16.80
Eigengew 12.00
Streckenlasten am Stab
Stab FKommentar ax, 1i gx, 7=
[m] [m] [kN/m] [kN/m
(a,p) 1 0.00 5.90 54.70 20.40
3 0.00 5.80 -20.40 -54.70
aus Erddrck 51.8+42.9 = 54.70 kN/m
aus Erddruck 17.5+42.9 = 20.40 kN/m
streckenlasten am Stab (auf Stablangs)
Stab Kommentar a s gz, 1i gz, re
[m] [m] [kN/m] [kN/m]
0.o0 1z2.30 €0.00
aus Erdauflast und Verkeheslast 60 = 60.00 kN/m
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DESY Ringtrager

« Looked into lowering the ring and placing it on the
Ringtrager
(with extensions to the side)

* From the mechanical (statics) point of view
acceptable

« But are confronted with problem that already haunted

our predecessors in the 60ies
it e e B : P e L e S et i
T TR R e e e : S R T ettt :
H = [y lilu E ":': gll : Ees : - - 'm:. ‘| l
L & B - - : e
: . ; _ AT
11 "1 . ]
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ERSes | B i
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e
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Assessment of Solutions

» Currently are collecting possible
solution together with an assessment
of their viability

(statics, mounting, logistics, maintenance,
civil construction, movements, vibrations,
lattice, transport lines, schedule...)

« Started off with installation options for
the hexagonal lattice ring

* Meanwhile also looking into new lattice
octagonal) and even a solution based
on keeping DESY I

DESY. | Technical Advisory Committee Meeting September 2023 | PETRA IV TC

Position
Load capacity assessment
description
Mounting option assessment
description
Logistic concept assessment
description
Maintenance concept  assessment
description
Civil construction assessment
description
movements assessment
description
vibrations assessment
description
impact onDESY IV lattice  assessment
description

impact ontransfer lines desig assessment

description
impactontechnical design  assessment
desoription

schedule assesEMENt

description

rigks assessment

description

Ceiling

direct

Deckenmantage
g choths

problematic

the structural analysis shows autlization of the
maimum ceiling load of up to 105 3%

problematio
For the mounting of the booster atleast 4 om long
ancher bols are needed. The celingis heavly
reinforced, with reinforcement bars just 2 om
beneaththe surface

AP Zwecks Wemollstandigung der Statik sind
#ingaben zur Eigenschuingung und zur horizontalen
Aussteifungin Lings- und Quenichiung sifarderlich

problematio
A floor based transport and lifting swstem is needed,
Atthe moment the auter floor is not sufficiently stable
and smooth, Access tathe hallmust be created for
the delivery of the components

problematic

work seaffoldings are needed.

problematio
Outer floor must be reinforoed

Ringusger must b lowsred o dismanted.

# smooth and stable surface far ransport and liting
vehicles must be prepared

Remedation of Fingtrsger

movements sensors are installed at the walls and
should give  firstindication also on the ceiling
mouement slang an skpansion joint,

Ceiling via
crane

Decke Kranhalterung
Eivieg o the ranssugpons

AP Die Yerankenng siner méglich
Lastuensilkonstrukiion ! Stahirshmen an den
wethandenen Kranauflagerpunkten misste auf
Machbarkeit gepriift werden. Gem. ersten
Abschatzungen (Statiker Kapp] ist eine
Durchankenng der Decke notwendig

Ring girder

Aigtrdizer

the structural analysis show s that the Fingtrageris
stable enaughto suppar the booster. Torque and
uibrations shouldbe checked seperately

RAIV

NEW DIMENSIONS

Inner ring
floor

inners Kragdecke

DESY lis mounted on the inner floor. The load
sapacity should be kigh encughta suppor DESY IV,
atleast after disassembly of DESY Il

Siehe Statik Kapp

Outer ring
floor

Lheairas e

problematio

The lazd capacity of the outer floor iz 31m” With 2
perliminary estimated magnet weight of 1.5t and the
same weight for the support structure, this is olose to
the limit. Siehe Statik Kapp

AP Eine Mglishkeit der Befesteiguna eines

The baoster ould be mounted on 3 steelframes

Stahlrahmens an den KranfestpunktentSchisnen st positioned on the Ringtrager and if necesamy

denkbar. Statische Betrachtung st ausstehend

problematio
A floor based ransport and lifting system is needed.

At the moment the outer floor iz not sufficiently stable

and smacth. Access 1o the hall mustbe created for
the delivery of the components

problematic

work scaffoldings are needed.

problematic
Ouiter floor must be reinforced.

Pingtrsiger must b lowered ar dismantled.
Asmoath and stable surfacs far tansport andlifting
wehicles must be prepared

Femedation of Fingtrger

movements sensars areinstalled at the walls and
should give afirst indication alsa onthe osiing
mavement alang an expansian [aint

laterally supported.

A P : Machweis fiir Bolzenanker FBZ 16125,

Werarkerunzatists 85mm nebst Ankerplatie t = 1Smm

wurde erbracht (Statik ab Seire 109)

The baoster would be mounted on standard
concrete stands and slignment frames,

The baosterwouldbe mourted on standard
concrete stands and alignment frames.

The positioning of the components s done by orane.  The positioning of the companentsis dane by orane.  The positioning of the components is done by orane.

Components sould be deliverd via the cailing
hatches,

Depending on the height of the booster above the

Ringusger level, the machine would be accassable

justtanding on the Aingrsger. A guardrail an the
Guter side of the Fingtrager might be beneficial.

Crane must be replced
Flemedation of Ringtriger - Limfang unbekannt

e M - i

noredesign nesded

noredesign needed

t=chnioal design oan proceed

Dark periad
GV02 ol canstruction work in DESY tnnel
O3 Installation of booster

o redesign needed

o redesign needed

technical design oan procsed

Dark period:
Q02 ciell canstruction warkin DESY unnel
03 Installation of booster

The Ringtréger has high mechanical
sigenirequencies inthe range of 10 ta 20 Hz,
Magrists ramped at5 He would swcite these
uibratars. The cueralluibration mpliuds must not

noredesign nesded
problematic
redesign needed

technical design oan proceed

Dark periad
GIV02 ol canstruction work in DESY nnel
O3 Installation of booster

Dilivery of components via oeiing hatohes
hemativel, 13 the hall must b d.

The booster would be installed i the height of DESY
Iland so be easily asoassible standing next to the
machine.

Crane must be replaced
Keine grofien Bsumafinzhmen nomendig

Components sould be deliverd via the cailing
hatches,

problematic
T+ wauldbe installed inthe height of DESY
Il Me.ar the Fingt ger the machine could be
accessible, when standing on the Ringusiger. Forthe
ather pans of the machine work scaffoldings are

needed,

o e e )

Crane must be replaced.
Addtional support pillars might be nesded o absarb:
wibrations.

problematic
redesign needed

problematic
redesign needed

problematic
magnet design hasto restart

n b done during the operation

Maybe P
period of PETRAIN

atleast higher than onthe inner floor, a5 the
pedestals of the magnets have o be higherto have
the same beamline height

problematio
redesign nesded

problematio
redesign needed

problematic
magnet design has to restart

Maybe s0me steps can be done during the aperation
perind of PETRA
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DESY 4 Octagon

65

« The most promising candidate is a ring placed on I

T
DESY2
DESY4

TB22 ||

TB 23

TB 24

the inner ring floor 51

S
* Investigating stability of the floor but expect good >

results because there are stiffening pillars close to 4
the devised position of the ring

50 |

40

35

60 |
40 -
20
0

-20 —

40 -

-60

60— |

DESY. | Technical Advisory Committee Meeting September 2023 | PETRA IV TC
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Reemtsma-Halls

Detailing of Planning revealed Room for Optimisation

DESY. | Logistics 22.09.2023 | PETRA IV - TAC meeting | 4.02 Einfeld, Huning, Kriel

PETRAIV.

NEW DIMENSIONS
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External storage PETRAIV.

@lMENSlONs
No on-site Solution for Storage of Cables and Concrete blocks

Cable drum Shielding stone

. More then 100 km cables. . 768 pc. (max. two pc. stackable).
. Storage space: 1000 m?2. . Numbering necessary.

. In/near Hamburg. . W:1m, L: 6-8m

. Storage space: 6000 mZ.

. In/near Hamburg (XFEL or HERA).

DESY. | Logistics 22.09.2023 | PETRA IV - TAC meeting | 4.02 Einfeld, Huning, Kriel Page 23



Clearing Out PETRAIV

NEW DIMENSIONS

* We need to continue clearing out the Reemtsma
halls

* When the big contracts start delivering they have to
be ready = empty beforehand (Basically at TO)

« Sakshi Pahalwan will revive the clearing efford

« Update and refine the Inventory
» Collect a schedule for clearing out

« Track progress

* As important as clearing out the halls is preventing
uncontrolled filling up

* Anybody who brings new stuff inside needs to declare
when it will leave again

« Storage only through Sakshi

Remark: PETRA IV does not have the capability to search for replacement storage areas

DESY. | Technical Coordination & Logistics | Hlining, 27.11.2023 Page 24
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Construction Timeline

 Schedule critical

» |dentified approval process with
authorities as most promising handle
to expedite progress
(need support by DIR and City)

« The date for handing in the building
permit could not be held, shift from
28.11.23 to end of January 2024

* When we shift the shutdown from
2027 to 2028, the GAB changes
from ,too late” to ,tight but OK®

« Installations like assembly lines or
cleanroom are not included in this
schedule, they come after

DESY. | Technical Advisory Committee Meeting September 2023 | PETRA IV TC

Rahmenterminplan

Entwurf H
Girder Assembly Building - Ausfihrungsplanung nach Ertilung
Engsname |)=w ’AmEn; [Encs. Pl o T 2022 2023 \
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T
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