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BOT and beyond planning

Technical Commissioning ESS-52150 Early Operations ESS-0420218 (r4)
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(BOT + 3 months) to (BOT + 7 months): 8
z
2
3, COMMISSIONING ACTIVITIES o Main activities: The key perform.ance.challgnges of Fhe neutron §ource (accelerator, tar.get and
moderators) should have been identified, in part with data provided by the test beamline, and
All subsystems undergo required testing prior to start of full facility commissioning with proton will begin to be addressed. Meanwhile several more instruments will commence hot
beam to target. The readiness of all individual subsystem:s is verified through a series of reviews commissioning. Emphasis shall be on availability' and reliability of beam over beam power,
leading up to the Facility RBOT (Ready for Beam on Target) milestone, which is preceded by the when operating in neutron production mode. Unscheduled access into the bunker and other
Facility Safety Readiness Review (SRR5) [1]. See Figure 1 for an overview of how these reviews are irradiated areas may be needed for corrective work on beamline components. The repetition

connected. rate can be adjusted to ramp up the accelerator power

Bea o 2 o Overall objectives: An increase in the availability and reliability of neutron beams.
SRR4 ";:gb)ump { AD SARS Ii g ‘Consolidatio‘n of hot conr}missioning process of the first 5 instruments [2], while installing more
| — |_] z instruments in the experimental halls.
3
TRRs additional AD scope £ o Neutron pulse parameters: Pulse length: 2.86 ms stable current throughout the pulse.
[Moderator TRRs |———[ Moderator SAR |—— 2 o Proton Beam parameters for hot commissioning (indicative): Current ~6 mA (ramping up to 12
Monolith TRRS Monolith SAR I | &‘ mA) and beam energy between 570 and 870MeV.
I . . . . .
& o Proton Beam parameters for beam studies (indicative): Current ~6 mA (ramping up to 12 mA)
Target TRRs Target SAR Beam on Target 5 and beam energy in range 570-870 MeV.
NBEX TRRs NBEx SAR || ESS SARS |— ESS SRRS_|— (BOT) g
w
Test Beamline TG5/SAR H Test Beamline SRR 8 " Here availability refers to the percentage of neutron production delivered relative to planned neutron production, whereas reliability refers to
® percentage of neutron production delivered on schedule.
F 5(10
TOS/SAR nstrument SRR SAR: System Acceptance Review § 9
TG5/SAR Instrument SRR SRR: Safety Readiness Review 5
TRR: Test Readiness Review
TG5/SAR Instrument SRR
{TGS/SAR P - --- -~ " Instrument SRR - - =~ - =~ e ___}
I Bunker and temp shielding SAR %
Figure 1 Reviews leading up to Beam on Target. The Facility Ready for Beam on Target (RBOT) milestone ggz:x:: m’;bﬂ 223%':2021 s SD;'(: re‘:;:i:oz“
precedes the beam on target milestone (BOT). Revision 4 Confidentiality Level ~ Internal
e o Operating cycle for the neutron scattering instruments: 2 consecutive days (6 shifts) per week

at minimum power (0.14MW) with possible ramp-up at no expense to availability). More shifts
will be needed for the neutron source itself: theirl planning will have to be properly coordinated |
between all stakeholders.

o Shutdowns: Weekly planned maintenance stops of 1 shift.

o Radiation Protection (RP) & Occupation Health Safety (OHS): Control and support (trouble-
shooting) for the NSS instruments in terms of RP and OHS.

Template: Plan (ESS-1554921 Rev.: 2, Active date: Feb 20, 2020)
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A

3. COMMISSIONING ACTIVITIES

All subsystems undergo required testing prior to start of full facility commissioning with proton
beam to target. The readiness of all individual subsystems is verified through a series of reviews
leading up to the Facility RBOT (Ready for Beam on Target) milestone, which is preceded by the
Facility Safety Readiness Review (SRR5) [1]. See Figure 1 for an overview of how these reviews are
connected.

Beam on Dump
iy Ty

| TRRs additional AD scope

| Moderator TRRs }——‘ Moderator SAR I—

Test Beamline TG5/SAR |—{ Test Beamline SRR

Beam on Target

L[ EsS SARS |—]{ESS SRRS |— (BOT)

TG5/SAR Insti t SRR
/ [etumen SAR: System Acceptance Review
TG5/SAR Instrument SRR SRR: Safety Readiness Review
TRR: Test Readiness Review
TG5/SAR Instrument SRR

===

1
TG5/SAR == = = - - + Instrument SRR - = = = = = -

| Bunker and temp shielding SAR %

Figure 1 Reviews leading up to Beam on Target. The Facility Ready for Beam on Target (RBOT) milestone
precedes the beam on target milestone (BOT).
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Figure 2. Tentative post-BOT weekly shift schedule indicating the distribution of shifts allocated to different
activities. 24/7 operation with 3 shifts/day are assumed. Yellow indicates accelerator
commissioning, orange indicates dedicated beam for instrument hot commissioning, green
indicates user operation, and red indicates maintenance stop or shutdown

 Layout: Classic Schedule Layout AJ

Fiter AlL * Activities not completed

* Activity D

531 B Infrastructure Operations & Maintenance

532 0ID-A3214280 Accelesator & Test beam line, no HC

52 0ID-A3214230 Hot Commissioning - 15t

534 0ID-A3214300 Shutdown (Instrument Install in Bunker - 1)
535 0ID-A3214310 Hot Commissioning - 2nd

5% 0ID-A3214320 Shutdown (Instiument install in-bunkes - 2)
537 0ID-A3214330 Hot Commissioning - 3

3 0ID-A3214340 Shutdown (Instrument installin bunker - 3)
539 0ID-A3214350 Users - 1st

540 0ID-A3214360 Shutdown (CM install Instrument instal inbunker - 4]
Sa1 0ID-A3214370 Recommissioning

se2 0ID-A3214380 Users - 2nd

Template: Report (ESS-0060987 Rev: 4, Active date: Feb 20, 2020)

Finish - | 2026 | 2027 | 2028 | 2
| 2026 | 2027 | 2028 | 2
05Nov-25 (| Accelerator & Test beam fine, no HC
04Mar-26 ' Hot Commissioning - 15t
2hpi-26 + Shutdown Instrument Instal in Bunker - 1)
17:5ep26 i Hot Commissioning - 2nd
04-Nov-26 + Shutdown (Instrument install n-bunker - 2)
21Dec26 + Hot Commissioning - 3id
03Feb27 1 Shutdown (Instrument installin-buriker - 3)
31-Mar-27 Vo Users-1st
0% 01-Ap127  23hug2? l Shutdown (CM install Instrument install
0% 24Aug27  17Sep27 O Recommissioning
0% 205ep27  13Nov27 £ Users-2nd
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LoKI Instrument Verification and Validation plan

~a
S
-~
Y
bl
Ll .

\/ \l ) %}6
)

Task Beam days required Comments
Owner
Auth Fulfil radiation protection requirements | 5 days in (~0.5 day | Hold point before any further
uthor increments?) step can begin. Need to
repeat if neutronic alignment
and commissioning increases 8
flux. Monolith LG DO3
Gold foil measurements 1 Requires radiation protection
Reviewer group
Check monitor detectors MO to M4 | 3 days Needs detector group help
Approver electronics with neutrons
Check neutron beam profile 3 days
(Chopper support. DMSC support MCA support MPS support Polarisation (MPS) General lab
Chopper phasing verification 5 days May need the chopper group Period  Sequence | Activty Days RpTechmican  ‘maomer MmO DR petectorscientist LS scientst (50/50 (50/50 (50/50 (50/50 support (s0/s0 | " “:‘;‘“[)"“““" support (CLS, MPS,
to help Scient/Tech) Scient/Tech) Scient/Tech) Scient/Tech) Scient/Tech) %) 5CUO) (Techn)
1 Shielding verfication (RP) 30 10 10 00 0.0 00 00 00 00 00 00 0.0 0
2 Hot commissioning / calibration of beam monitors 50 00 10 10 10 00 00 00 00 0.0 00 02 01
Optimise collimation tube, guide and | 10 days Reliant on availability of 3 Beam profile characterisation 30 0.0 20 10 00 0.0 00 0.0 0.0 00 0.0 02 01
b L 4 |Fiight path calibration 50 00 20 10 00 00 00 00 10 00 00 02 01
Jaw set positions poﬂable neutron cameras - 5 Beam spectrum calibration 30 00 20 10 0.0 00 00 00 00 00 00 02 01
£ 6 Gold foil measurements to determine absolute flux (sample, along beamline) 30 10 10 00 0.0 10 00 00 00 00 00 02 01
Check neutron beam through all | 5days Reliant on availability of H 7 Phase verfication of the choppers 50 00 20 10 00 0.0 10 0.0 0.0 0.0 0.0 02 01
X g 8 m shaping long the 30 00 20 10 00 00 00 00 10 00 00 02 01
components in sample area portable neutron cameras & 9 |Calibration of WFM system / RRM 00 00 00 00 00 00 00 00 00 00 00 02 01
g 10 Backgound characterisation (incl TO chopper) 30 00 20 10 0.0 00 00 00 00 00 00 02 01
Collection of detector calibration mask | 15 days Perhaps collect data at night E 11 |Gamma strikes/sensitivity 20 00 20 10 00 00 00 00 00 00 00 02 01
. . N 12 |Characterisation/calibration of detector(s) position(s) 200 0.0 20 10 10 00 00 00 0.0 0.0 0.0 02 01
data and silver behenate powder time during some other tasks. 13 [ToF and spatial characterisation of detector(s);E-/ Q-resolution 50 00 20 10 10 00 00 00 00 00 00 02 01
14 | Validation/round robin samples (First Science) 150 00 20 10 0.0 00 00 00 00 10 00 02 01
15 Commissioning of Sample Environment Systems 100 0.0 20 1.0 0.0 0.0 0.0 0.0 0.0 10 0.0 0.2 01
Processing of calibration mask data, | (~5 days) Can be during “beam off”. 16 |Commissioning of 0.0 0.0 . 0.0 | 0.0 | 0.0 I 0.0 | 0.0 : 0.0 : 0.0 : 0.0 : 0.0 0.2 J 01
i i it Buffer 17 Offline mode / offline activities 00 20 10 02 02 02 02 02 02 02 0.0 0.1
lnte.gratlon with survey results, check Ops. 18 BAU => User Operation 00 | 20 | 05 | 02 | 02 | 02 | 02 | 02 | 02 | 02 03 | 03
against reduced behenate powder data.
Collection of data from standard | 12 days
samples for detector efficiency
iterations.
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Re-planning of later instruments @

Delay of TG5 milestone for all instruments

2023 2024 2025 2026 2027
TBL 7
2 DREAM 15 | |
5 BIFROST 15 | I | —
= ODIN 20 | |
LOKI 2
SKADI 12 e |
g ESTIA 17 ﬁ
£ VESPA 21 B
o FREIA 15 | =
e MIRACLES 12 —
HEIMDAL 11
25
S%  MAGIC 9 |
S5 TREX 10
o2 CsPEC 24 . —

Rebaseline 2022 Tollgate 5 date . Current Tollgate 5 date (some estimated/ to be confirmed h )




Post-BOT planning

P6 implementation — example: Loki (T1)

BOT

2026

Jan | Feb | Mar | Apr [ May [ Jun | Jul | Aug [ Sep | Oct | Nov | Dec | Jan | Feb | mar [ Apr |

[ ] HotC issioning - 2nd
= Shutdown (Instrumenit install in-bunker - 2)

1 Hot Commissioning - 3rd

[ Shutdown (Instrument install in:
1 Users-1st
| F———

JALevel1 Filter A Start greater than Dec 31 2021
Name Start 203s
Jan [ Feo | Mar | Apr | may [ Jun EJ"' | Aug | Sep | Oct | Nov | Dec

-] 0-B&F-P03-24.1.6.3 Infrastructure Vk)pt‘l.llllms & L'mntrn.nu;m' .\ a-2¢ v
Accelerator & Test beam line, no HC 07-Jul-25 Accelerator & 1 est beam ine, no HC
Hot Commissioning - 1st 10-0ct-25 I Hot Commissioning - 1st
Shutdown (Instrument Install in Bunker - 1) 06-Feb-26 L Y E=—=——"——3 Shutdown (Instrument Install in Bunker - 1)
Hot Commissioning - 2nd 27-Mar-26
Shutdown (Instrument install in-bunker - 2) 24-Aug-26 —_—
Hot Commissioning - 3rd 09-0ct-26 B OT + 3 B OT + 7
Shutdown (Instrument install in-bunker - 3) 25-Nov-26
Users - 1st 08-Jan-27 ege
Shutdown (CM install Instrument install in-bunker - 4) 03-Mar-27 F I t - h d |
ol T acCllity ramp-up scheauie
Users - 2nd 24-Aug-27 -
Buffer 26-0ct-27




Post-BOT planning

P6 implementation — example: Loki (T1)

7.3.1 LoKIPhase 2-4
13-NSS-P03-24.1.7.3.2 LOKI Integrated Cold C¢
LOKI: Integrated cold commissioning
LOKI: Instrument ready/complete (TG5/SAR start)
LOKI: Preparation for TG5/SAR meeting (2 months)
LOKI: TG5/SAR meeting 2024KM
LOKI: TG5/SAR action closeouts 2m
LOKI: TG5/SAR approval
LOKI: Prep. for +SRR

ymmission| 2

| Fier Al Start greater than Dec 31 2021

Start

riginally C§ 1

7.3.7 LoKl Phase 2-4 (ESS) CBV=17394 1 - B,

21-0ct-24

18-Nov-24
18-Nov-24
28Jan-25
28Jan-25
25Mar-25
25Mar-25

2025

2026

2027

Jan | Feb | mar | Apr [ May [ Jun | Jul | Aug | sep [ oct | Nov | Dec

Jan [ Feb | Mar | Apr [ May [ Jun | Jui | Aug | sep | oct | Nov | Dec

Jan | Feo | mar | Apr [ may [ Jun | Jul [ Aug | sep | oct | Nov [ Dec
O7-Apr25, T3NSS-PO324.7.7.3 Instrument Lokl g

4,13-NSS-P03-24.1.7.37 LoKl Phase 2- 4 [ESS) CBV=1 739691 Eur

— 26-Mar-25, 13-NS5-P03-24.1.7.31 LoKl Phase 2 - 4 (ISIS) orignally CBV=10 343 871 Eur prior to scope transer of chopper, hutch proc

ion for I-SRR

— ()7-Api-25, 13-NSS-P03-24.1.7.3.2 LOKI Integrated Cold Cc

Jrated cold commissioning

rument ready/complete (TGS/SAR start)
) LOKI: Preparation for TG5/SAR meeting (2 months)
# LOKI: TG5/SAR meeting 2024KM

3 LOKI TG5/SAR action closeouts 2m
& LOKI: TG5/SAR approval
1 LOKI: Prep. for i-SRR

Handover date (A)

oning &

Construction scope
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P6 implementation — example: Loki (T1)

JA Level 1 | Fiter AR Start greater than Dec 31 2021

Start 2025

Name

| 2026 | 202

Jan | Feb | Mar | Apr | May [ Jun [ Jul | Aug [ Sep |

- Shielding Verification (RP) Period 1 10-0ct-25

Loki HC - Offline Analysis / Optimise Procedure for next Beam 10-0ct-25
Loki HC - Calibration of Beam Monitors 13-0ct-25
Loki HC - Beam Profile Characterisation 10-Nov-25
Loki HC - Flight Path Calibration 13-Nov-25
Loki HC - Beam Spectrum Calibration 20-Nov-25
Loki HC - Determine Absolute Flux 09-Dec-25
Loki HC - Phase Verification of the Choppers 12:Dec-25
Loki HC - Verfication of Beam Shaping Components (Beam / h 19-Dec-25
Loki HC - Calibration of WFM Monitors 14-Jan-26
Loki HC - Background Charterisation (inc T0 Chopper) 14-Jan-26
Loki HC - Gamma Strikes 7 Sensitivity 19Jan-26
Loki HC - Characterisation / Calibration of Detector Position P¢ 21-Jan-26
Loki HC - Shielding Verification (RP) Period 2 13-4pr-26
Loki HC - Characterisation / Calibration of Detector Position P¢ 14-Apr-26

Loki HC - ToF & Spatial Charachterisation of Detectors; E- / O 22-May-26

Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun

5] Loki HC - Dffine Analysis / Optimise Procedure for next Beam Period 1
0 Loki HC - Calibration of Beam Monitors
0 Loki HC - Beam Profile Characterisation
O Loki HC - Fhght Path Calibration
[ LokiHC - Beam Spectrum Calibration
0 LokiHC - Determine Absolute Flux
[ Loki HC - Phase Verification of the Choppers
[ LokiHC - Verfication of Beam Shaping Components (Beam / Motion Systems)
| Loki HC - Calibration of WFM Monitors
0 LokiHC - Background Charterisation (inc TO Chopper)
I LokiHC - Gamma Strikes / Sensitivity
0 LokiHC - Characterisation / Calibration of Detector Position Period 1
| Loki HC - Shielding Verification (RP) Penod 2
1 LokiHC - Characterisation / Calibration of Detector Position Period 2
[ LokiHC - ToF & Spatial Charachterisation of Detectors; E- / Q-Resolution

Loki HC - Validation / Round Robin Samples (First Science) P 23-May-26
Loki HC - Commissioning of Sample Environment Systems 06-Jul-26
Loki HC - Validation / Round Robin Samples (First Science) Pi 17-Aug-26

3 LokiHC - Validation / Round Robin Samples (First Science) Period 1
3 Loki HC - Commissioning of Sample Environment Systems
1 LokiHC - Vakdation / Round Robin Samples (First Science) Period 2
| Loki HC - Shielding Verification (RP) Period 3
@ LokiHC - BATU - Beam available to Users

Operations

Loki HC - Shielding Verification (RP) Period 3 16-0ct-26 S C O p e
Loki HC - BATU - Beam avadable to Users ‘
Loki HC - User Operation 19-0ct-26
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P6 implementation — example: Loki (T1)

JA Level 1 | Fiter AR Start greater than Dec 31 2021

Start 2025

Name

| 2026 | 202

Jan | Feb | Mar | Apr | May [ Jun [ Jul | Aug [ Sep |

- Shielding Verification (RP) Period 1 10-0ct-25

Loki HC - ToF & Spatial Charachterisation of Detectors; E- / O 22-May-26

Loki HC - Offline Analysis / Optimise Procedure for next Beam 10-0ct-25 1]
Loki HC - Calibration of Beam Monitors 13-0ct-25

Loki HC - Beam Profile Characterisation 10-Nov-25

Loki HC - Flight Path Calibration 13-Nov-25

Loki HC - Beam Spectrum Calibration 20-Nov-25

Loki HC - Determine Absolute Flux 09-Dec-25 i : )
Loki HC - Phase Veriication of the Choppers 12Dec25 Date at which instrument (s
Loki HC - Verfication of Beam Shaping Components (Beam / h 19-Dec-25 :

Loki HC - Calibration of WFM Monitors 14Jan26 calibrated and could produce
Loki HC - Background Charterisation (inc T0 Chopper) 14-Jan-26 . o

Loki HC - Gamma Strikes / Sensitivity 19Jan26 sclen tlf C ou tpu t ( B)
Loki HC - Characterisation / Calibration of Detector Position P¢ 21-Jan-26

Loki HC - Shielding Verification (RP) Period 2 13-4pr-26

Loki HC - Characterisation / Calibration of Detector Position P¢ 14-Apr-26

Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun

Loki HC - Dffine Analysis / Optimise Procedure for next Beam Period 1
0 Loki HC - Calibration of Beam Monitors
0 Loki HC - Beam Profile Characterisation
O Loki HC - Fhght Path Calibration
[ LokiHC - Beam Spectrum Calibration
0 LokiHC - Determine Absolute Flux
[ Loki HC - Phase Verification of the Choppers
[ LokiHC - Verfication of Beam Shaping Components (Beam / Motion Systems)
| Loki HC - Calibration of WFM Monitors
0 LokiHC - Background Charterisation (inc TO Chopper)
I LokiHC - Gamma Strikes / Sensitivity
0 LokiHC - Characterisation / Calibration of Detector Position Period 1
| Loki HC - Shielding Verification (RP) Penod 2
1 LokiHC - Characterisation / Calibration of Detector Position Period 2
[ LokiHC - ToF & Spatial Charachterisation of Detectors; E- / Q-Resolution

Loki HC - Validation / Round Robin Samples (First Science) P 23-May-26
Loki HC - Commissioning of Sample Environment Systems 06-Jul-26
Loki HC - Validation / Round Robin Samples (First Science) Pi 17-Aug-26

3 LokiHC - Validation / Round Robin Samples (First Science) Period 1
3 Loki HC - Commissioning of Sample Environment Systems
1 LokiHC - Vakdation / Round Robin Samples (First Science) Period 2
| Loki HC - Shielding Verification (RP) Period 3
@ LokiHC - BATU - Beam available to Users

Operations

Loki HC - Shielding Verification (RP) Period 3 16-0ct-26 S C O p e
Loki HC - BATU - Beam avadable to Users ‘
Loki HC - User Operation 19-0ct-26

Date at which instrument could be
transferred into User Programme (C)
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P6 implementation — example

Loki (TT)

JALevel 1

Filter All: Start greater than Dec 31 2021

Name

Start

2027

2025 2026
Jan |Feb| Mar [Apr|May[Jun [ Jul ]Aug]Sep]Od [Nov|Dec[Jan ]Feb]Mar |Apr |May|Jun | Jul [Aug]Sep]Oa |Nov|Dec|Jan [Feb[Mar]Apr]May|Jun

]Jul |Aug]Sep]0m]Nov|Dec|Jan]

= 0-B&F-P03-24.1.

v

Install in Bunker - 1)

L 1 Hot C ioning - 2nd
1 Shutdown (Instrument install in-bunker - 2]

1 Hot Commissioning - 3rd

1 Shutdown (Instrument install in-bunker - 3
) Users-1st
1 Shutdown [CM install I tinstall in-bunker - 4]
1 Recommissioning
1 Users-2nd

Accelerator & Test beam line, no HC 07-Jul-25 C—————1 Accelerator & Test beam line, no HC
Hot Commissioning - 1st 10-0ct-25 Hot Commissioning - 1st
Shutdown (Instrument Installin Bunker - 1) 06Feb-26 \ Y Je=———o3 Shutdown I
Hot Commissioning - 2nd 27-Mar-26 B OT
Shutdown (Instrument install in-bunker - 2) 24-bug-26 B OT + 3 - B OT + 7
Hot Commissioning - 3rd 09-0ct-26
Shutdown (Instrument install in-bunker - 3) 25-Nov-26
Users - st 08-Jan-27 o
Shutdown [CM install Instrument install in-bunker - 4) 03-Mar-27 F | t — h d |
Recommissioning 30Jun-27 a C I I y ra m p u p S C e u e
Users - 2nd 24-Aug-27 - g - - - -
Buffer 26-0ct-27
] 5S-P03-24.1.7. I ument Lo
3-NSS-P03-24.1.7.3.1 LoKI Phase 2 - 4 (ISIS) originally Cf 1 — 20 ar-25, 13-N55-P03-24.1.7.31 LoKl Phase 2 - (ISIS) originally CBY=10 343 871 Eur prior to scope transer of chopper, hutch proc
13-NSS-P03-24.1.7.3 4, 13-NS5-P03-24.1.7.3.7 LoKl Phase 2- 4 (ESS) CBY=1739691 Eur
= 1.7.3.2 LOKI Integrated Cold Commission| 2 —— (74025, 13-N5S-P03-24.1.7.3.2 LOKI | d Cold Ci & for I-SRR
LOKI: Integrated cold commissioning 21-0ct-24 arated cold commissioning
LOKI: Instrument ready/complete (TGS/SAR start) 18-Nov-24 rument ready/complete (TG5/SAR start)
LOKI: Preparation for TGS/SAR meeting (2 months) 18-Nov-24 /1 LOKI: Preparation for TG5/S4R meeting (2 months)
LOKI: TG5/SAR meeting 2024KM 28-Jan-25 # LOKI: TG5/SAR meeting 2024KM
LOKI: TG5/SAR action closeouts 2m 28-Jan-25 [ LOKI: TG5/SAR action closeouts 2m
LOKI: TG5/SAR approval 25-Mar-25 # LOKI: TG5/SAR approval
LOKI: Prep. for i-SRR 25-Mar-25 i1 LOKI: Prep. for i-SRR
B 13-NSS-P03-24.2.10.2.4 LOKI HC 10-Oct-25
Loki HC - Shielding Verification (RP) Period 1 10-0ct-25 1Y Loki HC - Shielding Verification (RP) Period 1
Loki HC - Offline Analysis / Optimise Procedure for next Beam 10-0ct-25
Loki HC - Calibration of Beam Monitors 13-0ct-25 O LokiHC - Calibration of Beam Monitors
Loki HC - Beam Profile Characterisation 10-Nov-25 )
Loki HC - Flight Path Calibration 13-Nov-25 O Loki HC - Flight Path Calibration
Loki HC - Beam Spectrum Calibration 20-Nov-25 [ LokiHC - Beam Spectrum Calibration
Loki HC - Determine Absolute Flux 03-Dec-25 0 LokiHC - Determine Absolute Flux
Loki HC - Phase Verification of the Choppers 12-Dec-25 O LokiHC - Phase Verification of the Choppers

LokiHC -

(A)

Verfication of Beam Shaping Components (Beam / b 19-Dec-25

Loki HC - Calibration of WFM Monitors 14-Jan-26
Loki HC - Background Charterisation (inc T0 Chopper) 14-Jan-26
Loki HC - Gamma Strikes / Sensitivity 19-Jan-26
Loki HC - Characterisation / Calibration of Detector Position Pt 21-Jan-26 ( B )
Loki HC - Shielding Yerification (RP) Period 2 13-4pr-26

LokiHC -
LokiHC -

Characterisation / Calibration of Detector Position P¢ 14-4pr-26
ToF & Spatial Charachterisation of Detectors; E- / 0 22-May-26

Construction scope

Loki HC - Dffline Analysis / Optimise Procedure for next Beam Period 1

Loki HC - Beam Profile Characterisation . . . a d o L

[ LokiHC - Verfication of Beam Shaping Components (Beam / Motion Systems)
| LokiHC - Calibration of WFM Monitors
0 LokiHC - Background Charterisation (inc TO Chopper)
0 LokiHC - Gamma Strikes / Sensitivity
3 LokiHC - Characterisation / Calibration of Detector Position Period 1
| Loki HC - Shielding Verification (RP) Period 2
[ LokiHC : Characterisation / Calibration of Detector Position Period 2
O LokiHC - ToF & Spatial Charachterisation of Detectors; E- / B-Resolution

[ LokiHC - Validation / Round Robin Samples (First Science) Period 1
3 LokiHC - Commissioning of Sample Environment Systems
[——— LokiHC - Validation / Round Robin Samples (First Science) Period 2
| Loki HC - Shielding Verification (RP) Period 3

Loki HC - Validation / Round Robin Samples (First Science) Pr 23-May-26

Loki HC - Commissioning of Sample Environment Systems 06-Jul-26 .

Loki HC - Validation / Round Robin Samples (First Science) P1 17-Aug-26 O t

Loki HC - Shielding Verification (RP) Period 3 16-0ct-26 e ra I O n S S C O e
Loki HC - BATU - Beam available to Users

Loki HC - User Dperation 19-0ct-26

4 LokiHC - BATU - Beam available to Users

(©)



A closer look at
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Programme
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Instruments in User Programme

Instruments that could be handed over to the User Programme (finished HC)
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Instruments in User Programme
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Simplitied schedule =

Basis - current TG5 dates / handover dates (replanning on-going)  soup so; Lo ms)

BOT, Jul/25

May-2024 BOT+3

BOT+18, Jan/27

BoD, Nov/24 . EOC, Dec/27 .z

DREAMC @ @
LOKIC 0 @ -
ODINC ' » @ @
BIFROSTC v @ @
NMX [

ESTIA

MAGIC

BOD: Beam-On-Dump
BOT: Beam-On-Target MIRACLES

SOUP: Start-Of-User-Progamme HEI E
EOC: End-Of-Construction . TREX

TESTBEAMLINE

S Typical instrument calibration activities
— Period during which first scientific experiments could be carried out (First Science)
Instrument could be included in User Programme

With the updated TG5/SRR schedule all instruments should be in hot commissioning by EOC



Estimated
resource &

duration
requirements




Resource requirements @

Direct operational FTE requirements

120

100

Included
Instrument Scientists
Instrument Data Scientists

Hall coordination . il
Scientist/Engineer & Technician support = i
Detector
Chopper v
Motion Control - I 11 I I I I

. . . 20 I I I I I
Chemistry & Life Science (CLS)
Materials Science & Physics Support (MSPS) I I I I I I I I I I I I I I I I I I I I I I
POIa rlsatlon Jul/25 Aug/25 Sep/25 Oc t/25 Nov/25 Dec/25 Jan/26 Feb/26 Mar/26 Apr/26 May/26 Jun/26 Jul/26 Aug/26 Sep/26 Oct/26 Nov/26 Dec/26 Jan/27 Feb/27 Mar/27 Apr/27 May/27 Jun/27 Jul/27 Aug/27 Sep/27 Oct/27 Nov/27 Dec/27 Jan/28
. BOT +0BOT + 1BOT + 2BOT + 3BOT + 4BOT + 5BOT + 6BOT + 7BOT +8BOT +9 BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+ BOT+
General |ab Support/operatlon 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

H TBL W DREAM M ODIN = LOK| ®BIFROST M NMX B SKAD| M ESTIA ®VESPA HBEER B MAGIC B HEIMDAL M TREX ™ FREIA ™ MIRACLES ™ CSPEC
Excluded back office such as
Adminstration (ie Director+PA, Project Management, Division Heads/Group leaders)
Research Coordination Office
Remaining DMSC activities




Resource requirements @

Direct operational FTE requirements

120

100
Included
Instrument Scientists »  Next step: Levelling the resources in
il coordination particular wrt NSS
Scientist/Engineer & Technician support =
Detector (NSS)
Chopper (NSS) ®
Motion Control (NSS) I l l I I I I
Chemistry & Life Science (CLS) *
Materials Science & Physics Support (MSPS) I I I I I I I I I I I I I I I I I I
POIarisation (N SS) Jul/25 Ag/ZSSp/ZSOt/ZSN V/25 Dec/25 Jan/26 Feb/26 Mar/26 Apr/26 May/26 Jun/26 Jul/26 Aug/26 Sep/26 Oct/26 Nov/26 Dec/26 Jan/27 Feb/27 Mar/27 Apr/27 May/27 Jun/27 Jul/27 Aug/27 Sep/27 Oct/27 Nov/27 Dec/27 Jan/28
General |ab Support/operation BOT + 0BOT + 1BOT + 2BOT + 3BOT + 4BOT + 5BOT + 6 BOT + 7BOT + 8BOT + 9 B?Zi’ B?Ii’ B?'|z'+ B?;+ B[1)1'+ BC1)1'+ B?‘gi» B(i;i» B?;#» B01;+ B(Z);+ BCZ)I+ B(;;i» B(;';i» B[ZJI+ Bg;+ B(Z)Z+ BC2);+ B(;;i» B(;gi» 20+

H TBL W DREAM M ODIN = LOK| ®BIFROST M NMX B SKAD| M ESTIA ®VESPA HBEER B MAGIC B HEIMDAL M TREX ™ FREIA ™ MIRACLES ™ CSPEC
Excluded back office such as
Adminstration (ie Director+PA, Project Management, Division Heads/Group leaders)
Research Coordination Office
Remaining DMSC activities




Summary




Summary
Period from BOT+0 to SOUP to EOC

Post SRR / BOT activities are implemented in Primavera V6
— Coordinated across ESS involving all stakeholders
= Includes up-to-date information regarding TG5/hand-over dates

— Indicative: First Science could be “produced” from February 2026
(initial estimation previous PAC: Nov 25 — Feb '26)

By EOC 10 instruments should have finalised Hot Commissioning

— Could be included in the User Programme
(exact number depends on when the call for proposal submission is made)

— All instruments should have started Hot Commissioning

At the time of SOUP it is likely that DREAM, LoKi, Bifrost have finished
respective Verification & Validation activities (aka Hot Commissioning)
and entered the User Programme

Ramp-up schedule provides provision to negotiate the number of
Hot Commissioning days to mitigate issues (currently conservative)

S

Document Type Verification Plan Date Mar 28, 2024
Document Number ESS-5215012 State Released
Revision 3 Confidentiality Level Intemal

4.  HIGH LEVEL TECHNICAL COMMISSIONING GOALS

The following high level technical commissioning goals are extracted from information shared with
the ESS Council, and will be used for the facility technical commissioning milestones:

Beam on Target (BOT)
« Demonstration (by measurement) of first protons striking the target J

Start of User Programme (SOUP)

e Atleast 3 instruments have completed hot commissioning, and entered in the userJ
programme.

« Source power at or above 570kW, with a neutron beam availability (for users) of at least
80%

End of Construction (EOC)
2MW capable neutron source delivered by separate demonstration of
e 4% duty factor (2.86ms proton beam pulses at 14Hz)
* Beam energy of 800MeV
* Nominal peak current (62.5mA) proton beam accelerated
* Source power in excess of TMW with 80% reliability for users
All 15 Neutron Instruments installed, of which J
* 6 instruments in the user programme (stretch goal 10)
¢ Remaining instruments in hot commissioning
Test beam line neutron flux at 570MeV measured over a 3x6 cm’ area in excess of
o 3.58 107 n/sr/p for cold neutrons (stretch goal 8.96 107 n/sr/p)
e 256 107 n/st/p for thermal neutrons (stretch goal 6.40 10~ n/sr/p)

5. RESOURCES AND THEIR ALLOCATION

Each subproject allocates resources to test their own deliverables, as well as to participate in
integrated facility commissioning. Each subproject is also responsible to support operations (by
supervision, maintenance and repairs) of their deliverables and unless a handover of that
responsibility is agreed upon.

6.  RESPONSIBILITIES AND AUTHORITY

Each subproject is responsible for timely delivery of their scope. In case of competing requests for
commissioning time between subprojects, the global testing and commissioning coordinator
prioritizes.

5(7)
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BOT vs BOT + 3 @

Focus on BOT — Consequences for start of Hot Commissioning

Construction <> BOT+0

SRR

Operation
A

“Handover”

Technical Commissioning ESS-5215012

Tranche 1:
DREAM, Loki, ODIN, Bifrost, NMX
(NSS high level schedule)




BOT vs BOT + 3

Focus on BOT — Consequences for start of Hot Commissioning

S

Construction BOT~+0

SRR Operation

@ A

|1 “Handover”

Period dominated by testing the Accelerator and Target

Technical Commissioning ESS-5215012

pate  Mar22204 . DocumentType ar
ber  ESS Sate  Released nt Number  ESS-042028  Stte Releasec
evi 4 Confidentiality Level Intemal | Reision Confidentiality Level  Internal
61. A and Target C issioning using the Test Beamline 6.2.  Hot commissioning period 1
BOT to (BOT + 3 months) (BOT + 3 months) to (BOT + 7 months):
ancne I
. . Document Type Report
\ Document Number ESS-0420218
DREAM, Loki, ODIN, Bifrost, NMX (ess) ) s
Date Mar 22, 2024
SPALLATION 3
! ! ! ! SOURCE Revision 4

State Released

(NSS high level schedule) ’ e

EARLY OPERATIONS OF ESS AND PREREQUISITES FOR FIRST
SCIENTIFIC RESULTS




BOT vs BOT + 3 @

Re-focus on BOT+3; effectively no impact if handover after BOT+0

- <> BOT+3
Construction

&
H

<> I G
SRR :
Operation
—‘ A
|
Il Handover

¢ o=



BOT and beyond planning o

Technical Commissioning ESS-5215012

— Document Type Verification Plan
(, W\ european e Naber  ESe.6215012 3. COMMISSIONING ACTIVITIES
% SPALLATION Date Mar 28, 2024
SOURCE Revision 3

Revis 2 s All subsystems undergo required testing prior to start of full facility commissioning with proton
Confidentiality Level  Internal beam to target. The readiness of all individual subsystems is verified through a series of reviews
Foge o leading up to the Facility RBOT (Ready for Beam on Target) milestone, which is preceded by the
Facility Safety Readiness Review (SRR5) [1]. See Figure 1 for an overview of how these reviews are

connected. g
Beam on Dump &
SRR4 (BOD) AD SARS N
TECHNICAL COMMISSIONING OF THE ESS FACILITY [TRRs sdditional AD scope |_| :
ko) o
@ | Moderator TRRs Moderator SAR I— 8
MO, g
g Monolith TRRs Monolith SAR |— §
= w
& Target TRRs Target SAR Beam on Target >
Name Role/Title L - &
ESS SARS |— RRS |— (BOT)
Owner Andreas Jansson ESS Global Commissioning Coordinator % § NBEx TRRs NBEx SAR _‘l 55 SARS ESS SRRS §
Reviewer Ciprian Plostinar Accelerator Project Manager g g Test Beamline TG5/SAR | Test Beamline SRR | §
Reviewer Rikard Linander Target Project Leader s L E
22 TG5/SAR Instrument SRR . 5
Reviewer Robert Connatser NSS Project Leader 3 § SAR: System Acceptance Review g
Reviewer Henrik Carling CS Project Leader 88 TG5/SAR Instrument SRR SRR: Safety Readiness Review E
o - § LR TRR: Test Readiness Review
Reviewer Oliver Kirstein Science Project Leader E b TGS5/SAR Instrument SRR t
Reviewer Peter Radahl Chief Engineer r; é {T—GE /_S;E :_ ______ .:_|;S;r;r;‘;n; EER—:' ______
Approve Kevin J Technical Di cs ¥ F ===z =r==""
d e Schiey Mo B [ Bunker and temp shielding SAR_I—
Approver Giovanna Fragneto Science Director § H 2
33
@3
? Fi Figure 1 Reviews leading up to Beam on Target. The Facility Ready for Beam on Target (RBOT) milestone
8 g precedes the beam on target milestone (BOT).
g £
=
8
S

« Contains a high level description of facility
commissioning

* Qutlines review steps to Beam on Target

* Provides references to detailed test plans

 Intended as a high level entry reference

Template: Plan (ESS-1554921 Rev: 2, Active date: Feb 20, 2020)




BOT and beyond planning @

: 3 * *R3 from 2019 was called “Early operations of the
Early Operatlons ESS 042021 8 (r4 ) ESS Neutron Instruments and first scientific results”

Document Type Re
\ Document Number ESS-0420218
lless SR, Date Mar 22, 2024
Zounce Revision 4
- State Released
- Confidentialty Level  Internal
page 1(10)

EARLY OPERATIONS OF ESS AND PREREQUISITES FOR FIRST

SCIENTIFIC RESULTS

Name Role/Title 8
Owner Helmut Schober Director General ] %
Author Andreas Jansson Global Test and Commissioning Coordinator é 5
Author Oliver Kirstein Science Project Leader 38 N N I\ N N [\ N N I\ N N I\ N
Reviewer Carlo Bocchetta Operations and Infrastructure Director E 3; 9(7/ «Q(o, 903’ «Q(?/ 96’ /Q(o, /Q(?I IQC)’ 9(9, ,6?/ 96)( /éo’ ,Q(ol

3 & \e) \J A N Oy M " v Yol X \e) o A

Reviewer Kevin Jones Technical Director g 3 ’\9"/ q/@/ '\9"/ ’19"/ q/@/ '\9’5 q/Q/’) q/& 190) q/Q/’) /190’ ’\9'1) ,\9’5
Reviewer Giovanna Fragneto Science Director 4
Approver Helmut Schober Director General g

! » Describes the main phases of the period from BOT to EOC

z « Qutlines assumptions on beam parameters (incl. power)

« Overall shift distribution and a tentative shift schedule

« Meant to be a common reference, and will be a living
document

« Document is date agnostics. Dates to be tracked in P6,
where shutdown and user periods will be locked down

closer to BOT.

Template: Report (ESS-0060987 Rev: 4, Active date: Feb 20, 2020)




Feedback from 8+1 instruments o~

Information used to estimate effort for remaining 6

At the PAC.12 the average number of Hot Commissioning days

estimated to be 152 days/instrument

urrent estimation 128 days/instrument

(consistent with 3 —4 months commissioning assuming
continuous availability of “quality neutron beam”)

Chopper support  DMSC support MCA support MPS support  Polarisation (MPS) - General lab
Period  Sequence | Activity Days RP Technician ":;':n"t'l::‘ Im"s“cl’:::l‘sfah Detector scientist  CLS scientist (50/50 (50/50 (50/50 (50/50 support (s0/50 | " ?:::')""m" support (CLS, MPS,
Scient/Tech) Scient/Tech) Scient/Tech) Scient/Tech) Scient/Tech) SCUO) (Techn)
1 |Shielding verfication (RP) 30 10 10 00 00 00 00 00 00 00 00 0.0 0.0
2 Hot commissioning / calibration of beam monitors 5.0 0.0 1.0 10 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 01
3 |Beam profile characterisation 30 00 20 10 00 00 00 00 00 00 00 02 01
4 |Flight path calibration 50 00 20 10 00 00 00 00 10 00 00 02 01
" 5 |Beam spectrum calibration 30 00 20 10 00 00 00 00 0.0 00 00 02 01
£ 6 |Gold foil measurements to determine absolute flux (sample, along beamline) 3.0 10 10 00 00 10 00 00 00 00 00 02 01
g 7 |Phase verfication of the choppers 50 00 20 10 00 00 10 00 0.0 00 00 02 01
g 8 |Verification of beam shaping components along the beam/motion systems 30 00 20 10 00 00 00 00 10 00 00 02 01
H 9 |calibration of WFM system / RRM 00 00 00 00 00 00 00 00 00 00 00 02 01
8 10 [Backgound characterisation (incl TO chopper) 30 00 20 10 00 00 00 00 00 00 00 02 01
g 11 [Gamma strikes/sensitivity 20 00 20 10 00 00 00 00 0.0 00 00 02 01
12 |Characterisation/calibration of detector(s) position(s) 200 00 20 10 10 00 00 00 00 00 00 02 01
13 [ToF and spatial isation of £-/ Q-resoluti 50 00 20 10 10 00 00 00 00 00 00 02 01
14 |Validation/round robin samples (First Science) 150 00 20 10 00 00 00 00 00 10 00 02 01
15 |Commissioning of Sample Environment Systems 100 00 20 10 00 00 00 00 00 10 00 02 01
16 |Commissioning of Polarisation equipment 00 00 00 00 00 00 00 00 00 00 00 02 01
Buffer 17 Offline mode / offline activities 0.0 | 2.0 | 1.0 | 0.2 | 0.2 [ 0.2 | 02 | 0.2 I 02 | 0.2 0.0 | 0.1
Ops 18 BAU_=> User Operation 0.0 | 2.0 | 0.5 | 0.2 | 0.2 | 0.2 | 0.2 | 02 | 0.2 i 0.2 03 | 0.3




BOT and beyond planning o

Early Operations ESS-0420218 (rev4) =

-

. - . . —

6.2. Hot commissioning period 1 g

4

Document Type Report (BOT + 3 months) to (BOT + 7 months): 5

cument Number ES

lless) ) e, e W a0 s )
SOURCE Reviion 4 eased o Main activities: The key performance challenges of the neutron source (accelerator, target and
ContenialyLewel it moderators) should have been identified, in part with data provided by the test beamline, and

will begin to be addressed. Meanwhile several more instruments will commence hot
commissioning. Emphasis shall be on availability' and reliability of beam over beam power,
when operating in neutron production mode. Unscheduled access into the bunker and other
irradiated areas may be needed for corrective work on beamline components. The repetition

EARLY OPERATIONS OF ESS AND PREREQUISITES FOR FIRST rate can be adjusted to ramp up the accelerator power

esss.lu

SCIENTIFIC RESULTS o Overall objectives: An increase in the availability and reliability of neutron beams.
Consolidation of hot commissioning process of the first 5 instruments [2], while installing more
g instruments in the experimental halls.
& o Neutron pulse parameters: Pulse length: 2.86 ms stable current throughout the pulse.
p— Po— 1 o Proton Beam parameters for hot commissioning (indicative): Current ~6 mA (ramping up to 12
Owner Helmut Schober Oivector General H mA) and beam energy between 570 anfi 87.0M.eV.. .
Author “Andreas Jansson Global Test and Commissioning Coordinator 5 5 o Proton Beam parameters for beam studies (indicative): Current ~6 mA (ramping up to 12 mA)
Author Oliver Kirstein Science Project Leader 32 and beam energy in range 570-870 MeV.
Reviewer Carlo Bocchetta Operations and Infrastructure Director % g
Reviewer Kevin Jones Technical Director f : ! Here availability refers to the percentage of neutron production delivered relative to planned neutron production, whereas reliability refers to
Reviewer Giovanna Fragneto Science Director H percentage of neutron production delivered on schedule.
Approver Helmut Schober Director General g 5(10)
H
E
g

D Document Type Report Date Mar 22, 2024
Document Number ESS-0420218 State Released
Revision 4 Confidentiality Level Internal

o Operating cycle for the neutron scattering instruments: 2 consecutive days (6 shifts) per week
at minimum power (0.14MW) with possible ramp-up at no expense to availability). More shifts
will be needed for the neutron source itself: their planning will have to be properly coordinated
between all stakeholders.

o Shutdowns: Weekly planned maintenance stops of 1 shift.

o Radiation Protection (RP) & Occupation Health Safety (OHS): Control and support (trouble-

Template: Report (£55-000%7 Rev 4 Actve date: Feb 20, 2020 shooting) for the NSS instruments in terms of RP and OHS.




BOT and beyond planning

Early Operations ESS-0420218 (rev4)

/ X EUROPEAN

(
% SPALLATION

SOURCE

Document Type
Document Number
Date

Revision

State
Confidentiality Level
page

Report
£55-0420218
Mar 22, 2024
4

Released
Internal
1(10)

EARLY OPERATIONS OF ESS AND PREREQUISITES FOR FIRST

SCIENTIFIC RESULTS
Name Role/Title
Owner Helmut Schober Director General
Author Andreas Jansson Global Test and Commissioning Coordinator
Author Oliver Kirstein Science Project Leader
Reviewer Carlo Bocchetta Operations and Infrastructure Director
Reviewer Kevin Jones Technical Director
Reviewer Giovanna Fragneto Science Director
Approver Helmut Schober Director General

Template: Report (ESS-0060987 Rev: 4, Active date: Feb 20, 2020)
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Figure 2. Tentative post-BOT weekly shift schedule indicating the distribution of shifts allocated to different

activities. 24/7 operation with 3 shifts/day are assumed. Yellow indicates accelerator

commissioning, orange indicates dedicated beam for instrument hot commissioning, green
indicates user operation, and red indicates maintenance stop or shutdown
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Activity D

 Layout: Classic Schedule Layout AJ

Filter Al * Activities not completed

Infrastructure Operations & Maintenance
0ID-A3214280 Accelerator & Test beam line, no HC
0ID-A3214230 Hot Commissioning - 1st
0ID-A3214300 Shutdown (Instrument Install in Bunker - 1)
0ID-A3214310 Hot Commissioning - 2nd
0ID-A3214320 Shutdown (Instrument install in-bunker - 2)
0ID-A3214330 Hot Commissioning - 3rd
0ID-A3214340 Shutdown (Instrument nstall in-bunker - 3)
0ID-A3214350 Users - st
0ID-A3214360 Shutdown (CM install Instrument install n-bunker - 4)
0ID-A3214370 Recommissioning
0ID-A3214380 Users - 2nd

IRRRRIIIIIIR

3-Aug
29-4ug-25
06-Nov-25
05-Mar-26
27-8pr-26

18-Sep-26
05-Nov-26
22-Dec26
04-Feb-27
01-Apr-27

24-Aug-27
20-Sep-27

05-Nov-25
04-Mar-26
24-Ap1-26

17-Sep-26
04-Nov-26
21-Dec-26
03Feb-27
31-Mar-27
23-Aug-27
17-Sep-27
19-Nov-27

2026 | 2027 | 2028 | 2

2026 | 2027 | 2028 | 2

Accelerator & Test beam line, no HC

Hot Commissioning - st
Shutdown (Instrument Install in Bunker - 1)
i Hot Commissioning - 2nd
1 Shutdown (Instrument install n-bunker - 2)
' Hot Commissioning - 3rd
1+ Shutdown (Instrument install in-bunker - 3
1o Users-1st
' Shutdown (CM install Instrument install
O Recommissioning
33 Users-2nd




Simplitied schedule =

Basis - current TG5 dates / handover dates (replanning on-going)

BOT, Jul/25

May-2024 BOT+3

BoD, Nov/24 SOUP, Jan/27

DREAMCT @i @

LOKIC 0 @ -
ODINC ' » @ @
BIFROSTC v @ @
NMX [ ]

EOC, Dec/27 =

STIA

MAGIC

MIRACLES

HEI
TREX
VESPA

FREIA

TESTBEAMLINE

S Typical instrument calibration activities
— Period during which first scientific experiments could be carried out (First Science)
Instrument could be included in User Programme

With the updated TG5/SRR schedule all instruments should be in hot commissioning by EOC




Post BOT planning =

LOKI — System Validation and Verification Description (ESS-1108651)

Chopper support DMSC support MCA support MPS support Polarisation (MPS) n—_— General lab
Period  Sequence | Activity Days RP Technician '"Ss::n"t'::“ mmsuc?:::s?m Detector scientist LS scientist (50/50 (50/50 (50/50 (50/50 support (50/50 | " “:::';‘at'm support (CLS, MPS,
Scient/Tech) Scient/Tech) Scient/Tech) Scient/Tech) Scient/Tech) SCUO) (Techn)
1 verfication (RP) 3.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 Hot commissioning / calibration of beam monitors 5.0 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1
3 Beam profile characterisation 3.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 01
4 Flight path calibration 5.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.2 01
- 5 Beam spectrum calibration 3.0 0.0 20 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 01
g 6 Gold foil to determine absolute flux (; le, along by line) 3.0 1.0 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.2 01
-3 7 Phase verfication of the choppers 5.0 0.0 2.0 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.2 01
2 8 Verification of beam shaping components along the beam/motion systems 3.0 0.0 20 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.2 0.1
£ 9 Calibration of WFM system / RRM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 01
8 10 Backgound characterisation (incl TO chopper) 3.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 01
§ 11 Gamma strikes/sensitivity 2.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 01
12 Characterisation/calibration of detector(s) position(s) 20.0 0.0 20 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1
13 ToF and spatial characterisation of detector(s); E-/ Q-resolution 5.0 0.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1
14 Validation/round robin samples (First Science) 15.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.2 01
15 G i of Sample Envi y 10.0 0.0 2.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.2 01
16 C i g of Polari quip 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1
Buffer 17 Offline mode / offline activities 0.0 | 2.0 | 1.0 | 0.2 | 0.2 | 0.2 | 0.2 | 0.2 | 0.2 | 0.2 0.0 | 0.1
Ops 18 BAU => User Operation 0.0 | 2.0 | 0.5 | 0.2 | 0.2 [ 0.2 [ 0.2 | 0.2 | 0.2 | 0.2 0.3 | 0.3




Post BOT planning

P6 implementation — example: BEER (T2)

®
+

=

0-B&F-P03-24.1 Operations and Infrastructure Dii31-Dec21 4

0-B&F-P03-24.1.1 O&ID Management 10Jan22 A
0-B&F-P03-24.1.2 Field Engineering & Support 31-Dec21 A
0-B&F-P03-24.1.10 Design & Engineering 31-Dec21 A
0-B&F-P03-24.1.6 Operations 31-Dec21 A
0-B&F-P03-24.1.6.18 Overarching labor units operations (L4 10.Jan-22
0-B&F-P03-24.1.6.3 Infrastructure Operations & Maintenand 07-Jul-25

13-NSS-P03-24.2.10 Instrument Hot Commissioning

Fiter AR Start greater than Dec 31 2021
2025

2027 2028

2026
Jan | Feb | Mar | Apr [ May [ Jun | Jul [Aug [ Sep | Oct [ Nov [ Dec | Jan [ Feb | Mar [ Apr [ May [ Jun | Jul | Aug [ Sep |

| |
Oct [ Nov [ Dec [ Jan [ Feb | Mar [ Apr [ May [ Jun [ Jul [ Aug [ Sep [ Oct [ Nov [ Dec | Jan [ Feb [ Mar [ Apr [ May | Jun [ Jul [ Aug [ Sep [ Oct

[ Nov [ pec | Jan [ Fep
kdown

18Feb-28, 0-BF-P03-24 Busmess and functions - P03-2024 Locl

Ve— 04)ul-25, 0-8EF-P03-24.2 Global integration

18Feb-28, 0-B&F-P03-24.0 Programme Milestones (Level 0)

31Dec21 A

17Feb-28, 0-B4F-P03-24.3 ESS Management

Fac

ility ramp-up schedule

Accelerator & Test beam fine, no HC 074u-25 ] Acoelerator & Test beam fine, no HC
Hot Commissioning - 15t 100ct-25 [ Hot Commissioning - Tst

Shutdovn (Instrument Install in Bunker - 1) 06Feb 25 [ Shutdown (Instiument Installin Burike: - 1)

Hot Conmissioning - 2nd 27Mar28 I Hot Commissioning - 2nd

Shutdown (Instrument instal in-bunker - 2) 204ug 26 [ Shutdown (Instrument nstallinbunker - 2)

Hot Commissioning - 3d 030126 — Hot Commissioning - 3rd

Shutdown (Instrument instal in-burker - 3) 25Nov-26 [ Shutdown (Instrument install in-bunkes - 3)

Users - 1st 08Jan27 [ Users- 1st

Shutdovn (CM installinstrument instal in-bunkes - 4] 03Mar27 ) Shutdown (CM instalInstiument instalin-bunkes - 4)
Recommissioning 303un27 Recommissioning

Users - 2nd 244ug27 Users - 2nd

26-0ct-27

5-P03-24 tru Co

ONov. Instrument Constructio

13-NSS-P03-24.1.7.6 Instrument BEER

»ne Plan

10-Nov-26, 13NSS-P03-241.7.6 Instiument BEER
4 BEER: Final TGS

24.1.7.66 Detailed Plan

10-Nov-26, 13N: 1.7.66
10-Nov-26, 13NSS-P03-241.7.66.5 SAT Approval and Integrated Cold Commissioning & preparation for I-SRR

13-NS5-P03-24.1.7.6.65 SAT Approval and Integrated C 01-Apr-25
BEER AllInBunker SAT Approval
BEER All Out-Bunker SAT Approval

BEER: Integrated cold commissioning 08May26
BEER: Instiument complete (TGS/SAR star 03Jun26
BEER: Preparation for TGS review meeting (Float 2 months 03Jun-26

4 BEER AllIn-Bunker SAT Approval
4 BEER All Dut-Bunker SAT Approval

N BEER:

[ BEER: Integiated cold commissioning
# BEER: Instiument complete (TG5/SAR star)

1G5 2 moriths)

BEER: TG5/SAR meeting 025ep 26
BEER: TG5/SAR action closeouts 2m 025ep 26
BEER TGS/SAR approval 280ct26
BEER: Prep for iSAR 2800126

4 BEER: TG5/GAR meeling
[ BEER: TG5/SAR action closeouts 2m

Construction scope

# BEER TG5/54R approval
[ BEER: Prep for SRR

+  13-NS5-P03-24.1.7.6.64 Beer TGs

11Jun25

11-Nov-26
13-NSS-P03-24.2.10.7 Tranche 2 Instrument Hot Commissid 11
13-NSS-P03-24.2.10.7.5 BEER H( 1 2
BEER HC - Shielding Verdication (RP) Period 1 11-Nov-26
BEER HC - Offine Analysis / Optimise Procedure for next Bear 11-Nov-26
BEER HC - Calbration of Beam Moritors 12Nov-26
BEER HC - Beam Profile Characteisation 19Nov-28
BEER HC - Flight Path Calibration (d-spacing conversion) Peric 24-Nov-26
BEER HC - Shielding Verfication (RP) Period 2 08Jan27
BEER HC - Flight Path Calibrationid-spacing conversion)Periot 11-an27

BEER HC - Beam Spectium Calibration 184Jan-27
BEER HC - Determine Absolute Flux 21Jan27
BEER HC - Phase Verification of the Choppers 26Jan-27

BEER HC - Calibration of modulation/ chopper mode witching 02Feb:27
BEER HC - Verfication of Beam Shaping Components (Beam / 09Feb:27
BEER HC - ToF & Spaial Charachterisation of Detectors 12 eb27
BEER HC - Bi:Spectral Switch Setup 22Feb27
BEER HC - Chasacterisation / Calibration of Detector Postion 24-Feb-27

28-0ct:26, 13NSS-P03-24.1.7.6.6.4 Beer TGs

¥ 17-Feb-28, 13:NSS-P03-24.2.10 Instrument Hot Commissioning
17-Feb-28, 13-NSS-P03-24.210.7 Tranche 2 Instument Hot Commissioning
17-Feb-28, 13-NSS-P03-24.210.7.5 BEER HC

1 BEER HC - Shielding Verfication (RP) Period 1
BEER HC - ffine Analysis / Optimise Procedure for next Beam
@ BEER HC - Calibration of Beam Monitors
0 BEER HC - Beam Profile Characterisation
1 BEER HC - Flight Path Caiibration (d-spacing convession) Pediod 1
| BEER HC - Shiekding Veriication (RP) Period 2
0 BEER HC - Fight Path Calibation{cspacing conversion)Period 2
0 BEER HC - Beam Spectrum Calbration
D BEER HC - Determine Absolute Flux
[ BEER HC - Phase Veriication of the Choppers.
@ BEER HC - Calibeation of modulation chopper mode witching
1 BEER HC - Verfication of Beam Shaping Components (Beam / Motion Systems)
@ BEER HC - ToF & Spatial Charachterisation of Detectors
1 BEER HC - Bi:Spectral Swich Setup
O BEER HC - Characterisation / Calbraion of Detector Postion

BEER HC -Valdation of the sample exposuse syste (1obat, § 30un27
BEER HC - Shielding Verfication [RF) Period 3 074ul27
BEER HC - Validation / Round Rlobin Samples (First Science) 08Jul-27
BEER HC- ication + Gemma 159u-27
BEER HC - Commissioning of Sample Envitonment Systems Pt 20-Aug-27
BEER HC - Validation / Round Fiobin Samples [First Science) 27-4ug27
BEER HC - Commissioning of Samle Envionment Systems P 17-Sep27

erations scope

@ BEER HC - Validation of the I (robot, Sampl ...) Period 1
| BEER HC - Shieldng Verification (RP) Period 3
@ BEER HC - Vaiidation / Round Robin Samples (First Science)
E=—=0 BEERHC harterisatic

+ Gamma

0 BEERHC-C y 1
=3 BEER HC -Validation / Round Robin Samples (Fist Science) Period 2
@ BEER HC - Commissioring of S amle Environment Systems Period 2

BEER HC - BATU - Beam available to Users
BEER HC - User Operation

24Sep27

@ BEER HC - BATU - Beam available to Users
F




Post BOT planning

P6 implementation — example: BEER (T2)

rities a
ayout 00A Level 1 Fier AR Start greater than Dec 31 2021

2025 2026 2027 2028

Jan | Feb | Mar | Apr [ May [ Jun | Jul [Aug [ Sep | Oct | Nov | Dec | Jan [ Feb | Mar | Apr [ May [ Jun | Jul | Aug [ Sep [ Oct | Nov | Dec | Jan | Feb | Mar | Apr | May [ Jun | Jul [ Aug [ Sep | Oct [ Nov [ Dec [ Jan [ Feb | Mar [ Apr [ May [ Jun | Jul [ Aug [ Sep | Oct | Nov | Dec | Jan | Feb
18Feb-28, 0-B4F-P03-24 Busmess and functions - P03-2024 Lockdown

18Feb-28, 0-BF-P03-24.0 Programme Milestones (Level 0)

[ Ve— 04)ul-25, 0-8EF-P03-24.2 Global integration
+ 0-B&F-P03-24.3 ESS Management 31-Dec21 A 17Feb-28, 0-B4F-P03-24.3 ESS Management

- 0-B&F-P03-24.1 Operations and Infrastructure Dii 31-Dec21 &
+ 0.B&F-P03.24.1.1 O&ID Management 10Jan 224
+  0-B&F-P03-24.1.2 Field Engineering & Support 31Dec21 A L Bd
Facility ramp-up schedule
= 0-B&F-P03.24.1.6 Operations 31-Dec2 A
0-B&F-P03-24.1.6.18 Overarching labor units operations (L4 10-an22
B 0.B&F-P03.24.4.6.3 Infrastructure Operations & Maintenand 07-Jul-2%
‘Accelerator & Test beam line, no HC. 074uk-25 ] Accelerator & Test beam fine, no HC
Hot Commissioning - 15t 100ct-25 [ Hot Commissioning - Tst
Shutdown (Instrument Install in Bunker - 1) 06Feb26 [ Shutdown (Instiument Instal in Bunkes - 1)
Hot Commissioning - 2nd 27Mar28 I Hot Commissioning - 2nd
Shutdown (Instiument install in-bunker - 2) 24-Aug 26 [ Shutdown (Instrument instal in-burker - 2)
Hot Commissioning - 3d 030126 M Hot Commissioning - 31d
Shutdovwn (Instrument instal in-bunkes - 3) 25Nov-26 [ Shutdown (Instument installin-bunkes - 3)
Users - 1t 08Jan27 ) Users-1st
Shutdown (CM install Instrument install in-bunker - 4] 03Mar27 D Shutdown (CM instal Instiument instalin-barke: - 4)
Recommissioning 300un27 I Recommissioning

Users - 2nd 24-Aug-27 [ Users - 2nd

26-0ct-27

5-P03.24.1. trument Co y N 0-Nov-26, 13NSS-P03-24 1.7 NS Instrument Constructio
13-N$5-P03-24.1.7.6 Instrument BEER 10-Nov-26, 13NSS-P03-241.7.6 Instiument BEER
BEER: Final TGS

»ne Plan -2
24.1.7.66 Detailed Plan 10-Nov-26, 13NSS P 1.7.66
13-NS5-P03-24.1.7.6.6.5 SAT Approval and Integrated C 01-4pr-26 10-Nov-26, 13NSS-P03-241.7.66.5 SAT Approval and Integrated Cold Commissioning & preparation for I-SRR

BEER AllInBunker SAT Approval  BEER AllinBunker SAT Approval
1 BEER All Out-Bunker SAT Approval  BEER All OutBunker SAT Approval
T BEER: Integrated cold commissioning 08Map26 =1 BEER: Integrated cold commissionirfy .
1 BEER: Instrument complete (TGS/SAR start) 09Jun-26 # BEER: Instrument complete (TGS/SER start)
- L T s e— e T SR onstruction scope
1 BEER: TG5/SAR meeting 025ep:26  BEER: TG5/BAR meeting
1 BEER: TG5/SAR acion claseouts 2m 025ep26 [l BEER: TG5/SAR action closeouts 2m
1 BEER TGS/SAR approval 2800126 BEER TGS/SAR approval
1 BEER: Prep for iSAR 2800126 f [ BEER: Prep for SRR

4.1.7.66.4 Beer TGs

+  13-NS5-P03-24.1.7.6.64 Beer TGs 11JunS 28-0ct:26, 13-NSS-P

"= 13-NSS5-P03-24.2.10 Instrument Hot Commissioning 11-Nov-26 \ W 17Feb28, 13NS5-P03-24.210 Instrument Hot Commissioning
1 B 13-NSS-P03-24.2.10.7 Tranche 2 Instrument Hot Commissid 11-Nov-26 17Feb:28, 13NSS-P03-24.2.10.7 Tranche 2 Instrument Hot Commissioning
] B 13NSSP03.24.24075 BEERIK THov2 17Feb:28, 13NSS-P03-24.210.7.5 BEER HC

BEER HC - Shielding Verdication (RP) Period 1 11-Nov-26 1 BEER HC - Shielding Verfication (FIP) Pesiod 1

] BEER HC - Offine Analysis / Optimise Procedure for next Bear 11-Nov-26 BEER HC - Dffine Analysis / Optiise Procedure for next Beam
1 BEER HC - Calbration of Beam Moritors 12Nov-26 @ BEER HC - Calbration of Beam Monitors
1 BEER HC - Beam Profile Characteisation 19Nov-26 0 BEER HC - Beam Profile Characterisation
T BEER HC - Flight Path Calibration (d-spacing conversion) Peric 24-Nov-26 1 BEER HC - Flight Path Calbration (d-spacing conversion) Period 1
1 BEER HC - Shielding Verfication (RP) Period 2 08Jan27 1 BEER HC - Shielding Veriication (RP) Period 2
] BEER HC - Flight Path Calibrationid-spacing conversion)Periot 11-an27 0 BEER HC - Flight Path Calibration{cspacing conversion)Period 2
] BEER HC - Beam Spectrum Calibration 18Jan27 0 BEER HC - Beam Spectrum Calbration
1 BEER HC - Determine Absolute Flux 21Jan27 0 BEER HC - Determine Absolute Fhet
1 BEER HC - Phase Verification of the Chappers 2dan2? @ BEER HC - Phase Veriication of the Choppers
1 BEER HC - Calibration of modulation/ chopper mode witching 02Feb:27 0 BEERHC <~ of moduation/ chopper mode witching
] BEER HC - Verfication of Beam Shaping Components (Beam / 09Feb:27 0 BEERH 1 of Beam Shaping Components (Beam / Motion Systems)
] BEER HC - ToF & Spaial Charachterisation of Detectors 12 eb27 [ BEER HC - ToF & Spatial Charachterisation of Detectors
] BEER HC - Bi:Spectral Switch Setup 22Feb27 1 BEER HC - BiSpectial Switch Setup

BEER HC - Chasactersaton / Calbraton of Detector Postion 24eb 27
BEER HC - Valdation of the sampie exposuee system (1obot, § 304un27
BEER HC - Shikding Verfication (RP) Period 3 0727 | BEER HC - Shieldng Veriication (RP] Peiiod 3

BEER HC -Valdation / Round Robin Samples (Fis Science) 084uk27 2 @ BEER HC -Vaidalion / Round Robin Sarples [Fist Science)
] BEER HC - isation + Gemma 159027 e rat I O n S SCO e === BEERHC natelisaion » Gamma i
] BEER HC - Commissoning of Sample Envionment Systems P( 204ug27 O BEERHC-C ; ¥ 1

BEER HC - Valdalion / Round Robin Samples [Fist Science) 27-Aug 27 [ BEER HC - Validstion / Round Robin Samples (Fast Science) Period 2
BEER HC - Commissoning of Samgle Envicnment Systems P(17-Sep27 [0 BEER HC - Commissoring of Sanple Envicnment Systems Period 2

1 BEER HC - BATU - Beam avaiable to Users p— —— p— N— — (< ) el & BEER HC - BATLI - Beam avalable to Usess

@ BEER HC - Characterisation / Calibration of Detector Postion
@ BEER HC - Validation of the I (robot, Sampl ...) Period 1

BEER HC - User Operation 245ep27 =
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SOUP: Start-Of-User-Progamme

LO MS: Level 0 Milestone - under Council control



First Science

Earliest possibility; basic instrument calibrations done
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