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Overview

e QOverview of Target Building

e Target division Critical Path

e Target division Site Organization
e Challenges during installation
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Site view last week
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Target first installations

e Beam Dump Concrete Sielding - November 2016
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Targets first installations

Active Cells Conduits - March 2017

Maintenance Cell Process Cell

iy

Maintenance Cell Floor

Liner Beams

Active Cells Liner Beams
May 2017

Storage Pits

Process Cell Floor
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Parallel Access / BAS-U

Parallel Contractor refers to an external contractor, employed by ESS
Division other than CF that will carry out works on the site, before SEC’s
completion of works and final handover to ESS. In many instances the
completion of the Parallel Contractors works will be required prior to
SEC being in a position to complete their own scope of works. The
Parallel Contractor’s works do not form part of SEC’s scope of works nor
are SEC responsible for managing or delivering these works, unless a
scope transfer is performed from the ESS Division to SEC/CF. Parallel
works relates to the period of time that the Parallel Contractor will be
performing works, concurrently to SEC.

BAS-U: The building work environment coordinator for construction
(Skanska)
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Early Access Dates

New Key Milestone dates proposed by Conv. Facilities:

Early Access Active Cell (inside)  Mar-18 Utility - Sep -18

Early Access Triang. Rooms Utility Oct -18

Early Access HVAC Room A2T Mar -19 Triangular Rooms Utility -Oct -18

Early Access Utility Sep -18

Early Access High Bay Crane Apr-19 HVAC Room A2T

Mar -19

High Bay Crane -
Apr-19

Active Cell (inside) - Mar -18
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Mobile Crane solution

Opening in Roof
& Wall

General Sequence of
Building Construction

D02 e s e ‘ |
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Critical Path WP 5
HVAC in A2T
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= 12 Target Project 2014-EQC 232 20-Feb-18 03-Mar-20 v ¥ 03-Mar-20,12 Target Project 2014-E0C
= 1298 Installation 206 20-Feb-19 27-lan-20 g ¥ 27-Jan-20, 1295 Installation
= 12.98.1 Milestones 0 20-Feb19 20-Feb-13 ¥ 20Feb-19,12381 Milestones
B 12.981.1 CF Dependencies 13 13 ¥ 20Febi1d a4 i
A82840 MS: EARLY ACCESS - A2T Lewel 125 0 20-Feb-15¢ M5: EARLY ACCESS - A2T Level 12
= 12.98.5 Installation WP5 Piping & Fluids 206 20-Feb13 2¥-Jan-20 27-Jan-20,12.985 Installation WPS Piping & Fluids
B 12.98.5.5 Installation ALL HVAC 19 20 ¥ 27-Jan20, 128855 Installastion ALL HWALC
AZ0164872 Inztallation Final *iring from all locations to Main Contiol Cabinet 20 01-Juk19 2380019 Iristallation Final ‘/iring from all locations to Main Control Cabinet
A20164873 Installation Functional test all HWAC 10 26-Aug19 06-Sep-19 Irstallation Functional best all HVALC
A201E64875 Inztallation Adjusting Tezting ([Commiszioning all levels) 90 09-5ep-19 27-Jan-20 Installation Adjusting T esting [Commissioning all levels)
B 12.98.5.5.1 A2T Level 125 n-19 28-Jun-13, 1298551 AZT Level
A20164930 Installation Cable trays [Level 120] 26-Feb-18 Installation Cable frays [Level 125]
420165060 Inztallation & Fans (5 days/unit] [Level 125] 30 27-Feb19 03-4pr-19 Installation] & Fans [3 dgys unit] [Level 125)
A20MER070 Inztallation 12 filkers [3 daps/unit] [Lewvel 125] 36 10:4pr-19 04-Jun-19 2 filters (3 days/unit) [Lewve] 125)
A20165080 Inztallation “firing [from 125 ta 150] [Level 125 & 150) 10 05Jun19 20un19 Installation wiring [from 125 to 150] [Level 125 & 150)
A20165090 Inztallation Functional test [Lewvel 125 & 150) 5| 24-Jun19 28-Jun-19 Inztallation Functional test [Lewel 1[5 & 150)
£ 1299 System Test 26 28Jan-20 03-Mar-20 ey (3-4ar-20,12.99 System Test
= 12.99.4 WP 5 28-lan-20 03-Feb-20 W 03Feb-20.1293.4 WPS
.. 7140 WwP5 Functional 20 WPB Functional / System Test - ICS together with Target HWAL Systems
= 12.99.7 Integrated System Test 21 04-Feb-20 03-M ar-20 e (3-Mar-20,12.99.7 Integrated System Test
A20149170 Integrated system tests w/o beam - 24/7 operation 21 04-Feb-20 03-ar-20 Integrated spstem tests w/o beam - 24/7 operation

Critical path

No float

HVAC Room A2T
Aug -18, Mar -19
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Critical Path WP 3, Moderator & Reflector

Cryo installation

2 D

12 Target Projec

= 1298 Installation
= 12.98.1 Milestones

ays Float

faEoc

= 12.98.1.1 CF Dependencies

ABZBE0

ME5: EARLY ACCESS - AZT Level 150

=l 12.98.3 Installation WP3 Moderator & Reflector

B 12.98.3.3 Cryo DO2

A2M53110
AB4380

AZME7470
AZ2053100

A2M53120
A2057480
A20157490
A2ME7510
AZ053130
AZNE7520
12.98.3.2 Installation
A2053020
A20157450
A20E74E0

Installation - LHZ Distribution manifold in tiangular room level 110

Installation - Vacuum Systems for Creo-insulation compaonents

Installation - LHZ System in Civo room lewvel 150

Inztallation - LHZ2 piping betwsen Cryo room and triangular room

Installation - LHZ Fiping installation in connection cell

S Installation Complete - LH2 + % acuum System

System Test - LH2 Spstern [By-pass in Cryo room)]

System Test - Cryagenic Cooling System [Funning CS with Heliurm & MA-plug)
System Test - LH2 Spstemn [Med MR-plugg)

M5 W3 Spstem Test complete - Cryogenic Cooling Systems [Helium + LHZ)
and Test Cryo System
Installation - Helium jumper box (in Cryo room)

System Test - Cryaplant and Distribution Line

MS: System Test Complete - Target Crpoplant [Helium |

= 12.98.4 Installation WP4 Monolith

= 12.98.4.3 Completion of Ingide of Monolith Ingtallation

A2053650

Installation - Connect pipes between MR & Vesszel Connection Ring

= 12.98.5 Installation WP5 Piping & Fluids
B 12.98.5.5 Installation ALL HVAC
A20164877

= 12.99 System Test
= 12992 WP3
A20157110

Installation Adjusting Testing HWAC for LH2 spstem test

WP3 Moderator Reflector Functional # System Test - IC5 together with Target

HVAC Room A2T
Aug -18. Mar -19

27
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1
2
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18-0ct18

13-tar19

var-13
13-Mar 15
18-0ct12

18-0ct-18
13-Mar19
13-Mar13
13-Mar19
18-Mar13
13tay-19
05-lu-19
26-Sep-19
14-Mov-18
17-Jan-20

13-Mar19
27-Mar13
05-Jul-18

24-5ep-19

09-5ep-19
[ 19
03-5ep-19
17-lan-20
17-Jan-20
17-lan-20
04-Feb-20
04-Feb-20

17-lan-20
13-tar-19

17-Jan-20

17 0
1-0ct-18
04-luk14
10-tayp-19
28-4pr-19
12-4pr-19

19-5ep-19
13-Hov-14
1E-lan-20

26-Mar-19
04-Juk19

25-5ep-19

ep-19
25-5ep-19
04-0ct-13
04-0ct-13
04-0ct-19
03-Mar-20
30-Jan-20
30-Jan-20
03-Mar-20
03-Mar-20
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¥ 03-Mar-20,12 Target Project 2014-E0C

17-Jan-20,12.98 Installation

E

¥ 13Mar13, 12981 Milestones
¥ 13tar19,12.98.1.1 CF Dependencies
4 M35 EARLY ACCESS - A2T Level 150

¥ 17-Jan-20,12.98.3 Irnstallation WP3 Moderator & Reflector

¥ 17-Jan-20,12.98.3.3 Cya DO2
tribution manifold in triangular room level 110

Di

Installation - Wacuum Spstems for Cryo-ingulation companents

ztemn Test - Cryogenic Cooling System [Running CMS with Helium & MB-plug)
c‘b.- shemn Test - LH2 System [Med MR-plugg)

WP3 Syztem Test complete - Crpogenic Cooling Systems [Helium + LH2)
and Test Cryo Spatem

05-Jul19,12.98.3.2 Irstallatio
elium jumper b (in Cryg roorm)
Swestem Test - Cryaglant and Digtribution Line
Lod M5: System Test Qomplete - Target Cryoplant [Helium |
¥ 259ep-19,12.93.4 Inctallation '\WP4 Monolith

5-9ep-19,12.98.4.3 Completion of Inside of Manalith Installation
nect pipes between MR & Yesszel Connection Ring
Oct-19, 12885 Installation W P5 Piping & Fluids
0ct-19, 1288565 Installation ALL HVAC
zting T esting HWAC for LH2 spstem test
y— (3-bar-20,12.99 Spstern Test

30-Jan-20,12.99.2 WP3

Installation -

Linked to
WP 4
Monolith
Vessel
Installation

y— 0
y— 0
Installation Ad

2 days float
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34 Days Float

= 12 Target Project 2014-EQC 326 27-5ep18 03-Mar-20 v ¥ 03-Mar-20, 12 Target Project 2014-E0C
= 12.98 Installation 281 27-5ep-18 04-Mow-19 v ¥ 04-Nov-19.12.98 Installation
0 27-Sep-18 275ep-18 ¥ 27-5ep-18.12.98.1 Milestones

= 12.98.1 Milestones
= 12.98.1.1 CF Dependencies
420141230 MS: EARLY ACCESS - Utility Area Level 90 0 27-Sep 18"
= 12.98.5 Installation YWP5 Piping & Fluids 251 27-5ep-18 04-Mav-19
12.98.5.3 Installation ALL PIPES (Compressed) 1 8 04. 9
AB3520 Installation - Tanks 40 27-5ep18 21-Maov-18

AB3E30 Inztallation - Pumps and Hx [Heat exchanger) 20 Z2-Mow-18 19-0ec-18

20 134ug 9 09-5ep-19

¥ 27-5ep-18,12.98.1.1 CF Dependencies
M5: EARLY ACCESS - Ulility Area Level 90

¥ 04-Mov-19, 12985 Installation WPS Piping & Fluids
W 04-Mov-19, 129853 Installation ALL PIPES [Compressed)

histallation - Tanks

Inztallation - Pumps and Hx [Heat exchanger]

PFiping and support

bounting - valves, actuators and transmitters

A20141190 Mounting - valves, actuators and transmitters
AB3EED Cable laying and connections 40 10-5ep-19 04-Maw-19 Cable laying and connections
= 12.99 System Test 75 05MNov-19 03 ar-20 — (320, 1299 System Test
= 12.99.4 WP5 20 05-Now-19 02-Dec-19 e 02-Dec-19, 125994 WPE
AZ0157130 “P5 Functional / System Test - IC5 together with Target Piping Systems 20| 05-How-13 02Dec19 WPS Functional / System Test - IC5 together with T arget Piping Systems
= 12.99.7 Integrated System Test 21 04-Feb-20 03-hdar-20 e (3-Mar-20, 12937 Integrated Spstem Test
A20149170 Integrated spstem tests wéo beam - 24/7 operation 21 04-Feb-20 03-har-20 Integrated system tests wio beam - 24/7 operation

Monolith Area

Utility Area
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Critical Path WP 6, Remote

Confinement
45 Days Float

12 Target Project

El

=]

=]

E

12.98 Installation
12.98.1 Milestones
=  12.98.1.1 CF Dependencies
A20157310 WS EARLY ACCESS - Active Cell Area [Inside box)
12.98.6 Installation VWWP6 Remote Handling
12.98.6.2 Stainless Steel Liner
ABZE10 Installation - Stainless Steel Liner
AB3E0 Installation - NDT Stainless Steel Liner [ongoing during installation]
12.96.6.10 Cameras, Electrical and I1&C System

AB3340 Installation - Cameras, Electical and I&C System
= 12.98.6.11 Integration
AB2520 Integrated testing and Commissioning - Active Cell - Copy33 ABT7E0?77 - needs HWAL
12.99 System Test
12.99.5 WPG
42057320 WPE Functional / System Test - ICS together with Target Systems

12.99.7 Integrated System Test

Active Cell (inside)

360 23-Mar-18
0 23Mar-18

0 23ar-18*
360 23-Mar18

| 7olotuis [0

70/ 07-Jul-19
76 04-Nov-19
10 04-Nov-19
10/ 04-Now-19
21 04-Feb-20

01-How-19

01-MHow-13
03-par-20
15-Hov-13
16-Mow-19
03-Mar-20
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W (03-Mar-20, 12 Target Project 2014-E0C

¥
¥ 23Mar18, 12981 Miestones

¥ 23-4ar18,129817 CF Dependencies
M5 EARLY ACCESS - Active Cell Area (Inside box)

W 07-Now-19, 12,928 Installation

P—— 2340018, 12.98.6.2 Stainless Steel Liner
Installation - Stainless Steel Liner

W 01-Now-13, 12386 Installation %PB Remote Handling

Installation - MD'T Stainless Steel Liner (ongaing during installation]

W 28:Jun-19,12.98.6.10 Cameras, Electical and [5C System

Installation - Cameras, Electical and 142 Spstem

— (]]Ho-19, 12,98.6.17 Integiation

Integrated testing and Commissioning - Active Cell - Copy33 AB17E0??? - needs HYAC
— (13- 2120, 1239 System Test

¥ 15H0v19,12835 WPE

WP Functional / System Test - IC5 together with Target Systems

W 0320, 12997 Integrated System Test

Integrated spstem tests wio beam - 24/7 operation

45 days float
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Critical Path WP 4, Monolith Systems

Inserts & Light shutters (Bunker Area)
78 Days Float ??2???
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Activity 1D

m N

=

=]

=]

=

Activity Name - | 2019 | 2020
Qi | i Q2 o3 ) | ol ] a3 o4
420164810 M5: EARLY ACCESS - Manolith area for Mobile Crane # M5 EARLY ACCESS - Monalith area for Mobils Crane
12.98.4 Installation WP4 Monolith ¥ ¥ (7-0ct-19,12.98.4 Installation WP4 Manolith
L4 Ingtallation Monolith Vessel ¥ ¥ 19tiar-19,12.98.4.4 Installation Monolith Vessel

A20152720 Installation - Place Lower Vessel part

A20152730 Installation - Lowering Meutron Beam Part Blocks & NNBAR in place

AZ20152740 Installation - Lowering Upper Yessel part in place

420152760 Installatiion - Flace PEW block.

AZ20152770 Installstion - Welding Port Blocks to Vessel (incl. Lower vessel to Upper Vessel]

A20152780 Installation - NDT [Non Destructive Testing) Wessel connection welds

A20152830 Installation - Upper VYessel Connection-ing

A20152835 Installation - Inner Shielding lower parts 1-26 [to prevent buckling of veszel bottam during wacuum)
AZ0152900 Installation - Top Yessel Head

A20152910 Installation - Cover all openings in Top Yessel Head (for Pressure test]

420152920 Pressure Test - Yacuum Test of Monalith Vessel

A20165760 Installation - 1'st Survey of TCS
12.98.4.5 Connection Cell Inst:
A20153660 Installation - Shielding Blocks Outside Wessel [15+15+30, 15+30, 15+30) In total 150 pes [2hdblock 18k

.4.1 Installation of Inserts/Shutters (South Side - D01)

4 .2 South Bunker Section 1 (10 ports)

A201EE880 Install insert cooling pipes, main distribution pipe and 20 branches [SECTION 1]
AZ20ME7080 Installation of MBEX taal base plates Narth (3 point/port] (6 hours/port<10)
AZ0ME7040 Installstion of 10 complete ports [Insert/plug, complete shutter system 12 days/port [-25% eff.]) SECTIO
A20MET0R0 Functional test of last Light shutter SECTION 1
.98.4.1.3 South Bunker Section 2 (11 ports)
A20ET030 Installation of MBEX tool base plates Morth (3 point/port] (6 hours/part10]
A0METON0 Install ingert cooling pipes, main distribution pipe and 22 branches [SECTION 2]
AZMETOFO Installation of 11 complete parts [Inzert/plug, complete shutter system 12daps/port] SECTION 2
A20ME70E0 Functional test of last Light shutter SECTION 2
B 12.98.4.6 Installation of Inserts/Shutters (Horth Side - D03)
.95.4.6.2 Horth Bunker Section 1 (10 ports)
A2E6420 Fill gap between frame and monolith puck, with grout SECTION 1

AZ0MEEE40 NS5 Installation of RE pillars and top beam (113 + 18] SECTION 1
A20165490 Install insert cooling pipes, main distribution pipe and 20 branches [SECTION 1]
A20166800 Inztallstion of 10 complete ports [Insert/plug, complete shutter system 12 days/port [-25% eff. ]) SECTIO

A20MBEE10 Functional test of last Light shutter SECTION 1

= 12.98.4.6.3 Horth Bunker Section 2 (11 ports)

A20NBEE50 Installation of MBEX taal base plates North (3 point/port] (6 hours/port«10)
AZOMEEFFO Install insert cooling pipes, main distribution pipe and 22 branches [SECTION 2]

A2MEBE30 Installation of 11 complete ports [Insertplug, complete shutter system 12days/port [-25% eff.)) SECTIO
A201EE820 Functional test of last Light shutter SECTION 2
12.99 System Test
12.99.3 WP4
A20165530 WP4 Monalith Systems - Functional / Spstem Test - IC5 together with Target
12.99.7 Integrated System Test
A20165570 Integrated System Test w/o beam - 24/7 operation
420165580 Target readiness review :l

I Installation - Place Lower Yessel part
W Installation - Lowering Neutron Beam Port Blocks & NMBAR in place
I Installation - Lowering Upper Yessel part in place
| Installatiion - Place PBW block
I nstallation - Welding Port Blocks to Wessel (incl. Lower vessel to Upper Vessel]
W Installation - MDT [Mon Destiuctive Testing] Yessel connection welds
B Installation - Upper Yessel Conneclion-iing
B Installation - Inner Shielding lower parts 1-26 [to prevent buckling of vessel bottom during vacuum]
1 Installstion - Top Vessel Head
1 Installation - Cover all openings in Top Vessel Head [for Pressure test)
B Pressure Test - Yacuum Test of Monolith Yessel
I Installation - 1'st Survey of TCS
Y |5-Mar19,12.98.4.5 Connection Cell Installations
I [nstallation - Shielding Blocks Outside Vessel [15+15+30, 15+30, 15+30] In tatal 150 pes (2h/block. i v,
v ¥ 07-0ct-13, 12,9841 Instalation of Inseits/Shutiers 12w s - Uui
Y ¥ 17-5ep-19,12.98.4.1.2 South Bunker Section 1 (10 ports]
O Installinsert cooling pipes. main distribution pipe and 20 branches [SECTION 1)
O Installation of MEEX tool base plates North (3 point/part] (B hours/port«10]
[ 1 Installation of 10 complete ports (Inzert/plug, complete shutter system 12 dayedpant [-25% eff.]) SECTION 1
O Functional test of last Light shutter SECTION 1
¥ ¥ 07-0ct19,1298.4.1.3 South Bunker Section 2 [11 ports]
O Installation of MBEX taal base plates North [3 point/port] (8 hours/port«10]
B Installingert cooling pipes, main distibution pipe and 22 branches [SECTIOM 2]
I [nstallation of 11 complete ports [Inseit/plug, complete shutter system 12daps/port) SECTION 2
B Functional test of last Light shutter SECTION 2
Y ¥ 30-5ep-19,12.98.4.6 Installation of Inserts/Shutters [North Side - D03)
v ¥ 24-5ep-19,12.98.4.6.2 North Bunker Section 1 [10 ports]
O Fill gap between frame and monalith puck with grout SECTIOM 1
O NS5 Installation of RE pillars and top beam [11x3 + 16] SECTION 1
O Install insert cooling pipes, main distibution pipe and 20 branches (SECTION 1]
[ 1 Installation of 10 complete ports (Insert/plug, complete shutter system 12 days/port (-25% eff. )] SECTION 1
O Functional test of last Light shutter SECTION 1
¥ ¥ 30-5ep-19,12.98.4.6.3 Morth Bunker Section 2 11 ports)
B Installation of MBEX tool base plates North (3 point/port] (B hours/port1 0]
O Install insert cooling pipes, main distribution pipe and 22 branches (SECTION 2]
I |nstallation of 11 complete ports Insert/plug, complete shutter system 12daps/port [-25% eff.)) SECTION 2
B Functional test of last Light shutter SECTION 2
Y ¥ 30-Mar-20,12.99 System Test
v 140019, 12.95.3 WhP4
O ‘wP4 bMaonolith Systems - Functional / System Test - ICS together with Target
ey 30t ar-20, 12.99.7 Integrated System Test
[ Integrated System Test w/o beam - 24/7 operation
[ Target readiness review

78 days float
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Organization
Over all site organization
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Organization

Target project site organization

ESS Installation
Coordinator

|
Target Installation

Coordinator

Tobias Lexholm

Site Admin /

Document control
Time Schedule
Work Permit
Accommodation (Site & Hotel)
Financial control
Procurement inst. hardware/manpower
NCR (Non Conformity Report)

Installation Installation Installation Installation Installation Installation IPL
Package Package Package Package Package Package ICS
Leader Leader Leader Leader Leader Leader
WP2 WP3 WP4 WP5 WP6 WP7
Target Wheel Moderator & Monolith Fluid Systems Remote Target Control
Reflector Systems Handling
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Challenges during installation

e Greenfield site

e Tolerances / Communication

* Responsibility / Delivery limits during installation

e Who is paying for temporary services? Contractor / IK / ESS / Skanska?
e Late deliveries to site -> Impact on installation sequence

e Orphan scope

e Schedule changes (Workers from abroad) delay costs?

e Parallell activities (Skanska / TD/ AD / ICS / NSS). Agressive schedule

 ”"Clean installations” in parallel with construction work (vacuum environment)

20
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