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Instrument Hazard Analysis (IHA)
FSS-1084771

 |dentifies hazards and assesses risk before and
after mitigation.

* Equipment supplied with CE marking is
supplied with operational instructions clearly

stating intended use and hazards of operation JI—

and is not included in the IHA.
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Instrument Hazard Analysis (IHA)

ESS-1084771

* Individual Design Risk Assessments (DRA) are
supplied as required by EU directives

» The IHA records any residual risks identified in
equipment design risk assessments that require
further mitigation.

* The IHA includes risks that are not included in
the design risk assessments and result from
integration of the equipment or use of
equipment outside it's intended use.
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__Equipment | DRA Reference

Chopper 1
Chopper 2
Heavy Shutter
Collimation Selector
Sample Snout
Detector Systems
Translating Monitor
Sample Stack
Slits Sets
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ESS-3972789
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Conventional Risks
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Conventional Risks (Cont)
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LoKI Operational Area Risk Assessment (ARA)

ESS-5918985

*Identify, evaluate and control potential risks
associated with operational areas

*Operational areas have been classifed as
laboratory spaces, office spaces or general
workspaces reflecting the differing levels of risk
and safety control measures required in each
environment

*As a general guide an area risk assessment
informs staff and those entering the area about
the hazards that may be present in the area, all
or part of the time.

*A living document that will be updated as new
risks are identified as LoKI enters SSO and full
operational mode

Template Active Date:

Excel Rev: 5 Page: 1 of 62
Feb 25, 2020

/",_,:,\,. Document Type: Risk Assessment
{7~ N\ european Document Number, ESS-5018985
U | ) spaLLATION Document Date: Nov 21, 2025
1 -
[\ ) | SOURCE Revision: 1
AN 4{5,./ 55555 : Released
\,,,./ Confidentiality Level: Public
Page:
LoKI Operational Area Risk Assessment
Name Role/Title
[Owner Hannah Burrall LoKl Instrument Operations Engineer
Judith Houston LoKI Instrument Scientist
Reviewer Tim Birkin (OHS Officer
Helen Boyer (OHS Group Leader
|Approver Andrew Jackson Head of Large Scale Structures Division
Chess Core Template rst Sheet

o
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LoKI Operational Area Risk Assessment

Area Information

Document Type: Risk Assessment Document Date: Nov 13, 2025
Document Number: ES5-5918985 Revision: 1
State: Released

L1

2. Area Information

Building number D03

Location breakdown structure |ESS.D03

Control Hutch: ESS.D03.100.5660
Sample Prep Area: ESS.D03.100.5664
LOKI Cave Roof: ESS.D03.110.5661
Sample Area: ESS.D03.100.5663
Collimation Area: ESS.D03.100.5665
Control Hutch Roof: ESS.D03.110.5660

Sub areas (LBS)

Division Large Scale Structures

Area responsible Hannah Burrall

"\ Contec Hutch oot
Y ESSD03 10,5660 LOKI Cave ool
- ESSD05.1 103861

Bunker Area

Contol Husch Sample Froparation Aroa Sample e Colimation Aeea
ESSDOI0056E E5S0031005665

55003100 5680 £55.D03.100
Lok Cove Floor: ESS.D03 1005651

Areas can be divided into smaller areas where either the hazards or the mitigations that
apply are significantly different.
For the purpose of this assessment workers means people working in the area regardless of
whether they are staff, contractors or in-kind partners.

o d o Area Information Cave & Cave Roof ARA

Sample Prep ARA

Control Hutch ARA Workshop ARA

11



LoKI Operational Area Risk Assessment

Area Classification

Document Type: Risk Assessment
Document Number: ES5-5918985

L1

2. Area Information

Document Date: Nov 13, 2025
Revision: 1
State: Released

Building number

D03

Location breakdown structure

ESS.DO3

Sub areas (LBS)

Control Hutch: ESS.D03.100.5660
Sample Prep Area: ESS.D03.100.5664
LOKI Cave Roof: ESS.D03.110.5661
Sample Area: ESS.D03.100.5663
Collimation Area: ESS.D03.100.5665
Control Hutch Roof: ESS.D03.110.5660

Division

Large Scale Structures

Area responsible

Hannah Burrall

A Contrel Hutch |

Cantro Hutch Saeple Proparation Arca
55003100 5680 £55.D03.1005664

Lok Cove Floor: ESS.D03 1005651

Bool
' Ess0a 1105660 LR Cave Roo
_ Essoonriosss

Sarvple husa Collmation Area Bunker Area
ESSDO31005663  ESS.0031005665

Laboratory General

Workspace

Areas can be divided into smaller areas where either the hazards or the mitigations that
apply are significantly different.
For the purpose of this assessment workers means people working in the area regardless of
whether they are staff, contractors or in-kind partners.

Office Space

o Area Information B Cave 8 Cave Roof ARA || Sample Prep ARA

Control Hutch ARA Workshop ARA Area Risk A £ emplate R

12



LoKI Operational Area Risk Assessment (ARA

LoKI| Cave & Cave Roof

LoKI Cave & Cave Roof Area Risk Assessment

Area Classification: Laboratory

LBS: ESS.D03.100.5663 & ES5.D03.110.5661

Is hazard
Hazld
o Hazard Type present in Hazard description What are the possible Consequence? Initial rating Existing mitigations to contral risk Residual rating Further action needed Owner | Followup Comments
o.
the area?
z
z 3 Risk 5 B
H 5 HML LA = 5 [rwmoa
Electrical hazards are present due to Electric shack, bums, ot fire on cantact with live
energized instrument racks and contral parts during maintenance, installation ar Only qualified personnel handile live circuts, lock-out/tag-out procedures,
1 |Etectrical X |electronics, cable trays and cabling, motors,  [alignment tasks. Faulty or damaged cabling 4 regular inspection, appropriate protection as needed. Follow ESS electrical 4 1 M
electrical outlets, and other energized sub-  [leading to short circuits, sparking, or fire. self audit scheme,
systems in the sample cave and on the roof of |Accidental activation of motors or other
Contact with moving of actuated components such
a5 linear stages, rotary stages, stack mechanisms,
or pneumatic actuators. Pinch points, Software and physical interlocks; motion emergency & operatianal staps;
2 |mecnanicar/ otion X |Moving stages, stack mations,or other entanglement, of ushing between maving B N \a |enable switeh requied for movement of sample stack while cave door is . | "
motorized and/or peumatic assemblies assemblies and stationary structures or personnel. open; barriers where needed; maintain safe distance; refer to motion risk
Unexpected motion during alignment, calibration, assessment
o maintenance. Possible collisions with tools,
, or personnel in proximity.
B d handral 7 and araund hatch, induding chained sect
3 |Fall from Height X |Working on elevated roof structures Fall Ieading to serious injury 4 2 M amers and handrails on roof and araund hatch, Including chained section 4 1 m
in place; maintain 3 points of contact; use harness where required
Cabi i toor i
4 |Slips, Trips & Falls X ables, uneven flooring, tools, orcooling |y iniury or sprain 2 3 L Good housekeeping, cable management, adequate lighting 2 1 A
lines spedificall inside the cave
Changes in working elevation around the
instrument: step up to false floor (stairsto  |Sprains, bruising, lacerations; possible fractures; in Handrails installed on access stairs; good general lighting; personnel trained
5 |Fail/Drop Hazara X |sample cave), and steps to the top of the  |worst case a fall from height could result in serious| 3 3 M |to maintain 3 points of contact when cimbing; work an cave raof anly 3 1 L
cave/hutch, Potential for slips, missteps, or  [Injury. permitted by authorized personnel,
falls while carrying tools or equipment.
Forklifts and other service vehicles may
operate in the corridor and shared space | Crushing injury, fractures, contusions; potential Marked walkways and exclusion zones; forkiift operators certfied:
6 |venides maving X |between Lokl and TBL during installation,  |severe orfatal injury in case of direct impact; 4 3 M |radionisual communication in shared work areas; spotter used during tight 4 2 M
maintenance, and material transport activities. [damage to instrument components. maneuvers; speed limits enforced; general lighting adequate.
Potential or collision with personnel or
a d maint fluids (IPA, giycol. Chemical handling & filated ares, PPE (gl les), DS
7 |chemical (IPA, Coolants, Samples) X caning and maintenance fluids (P4, g€l |y oy initatin, fire risk 3 2 L emical handling training; use in venfilated ares, PPE (gloves, goggles), 3 1 L
Water based samples (H20, D20 available; suitable storage; no ignition sources
8 |Cooling Systems X___|Water baths, Juiabos circulators, o cold lines_|Frostbite, leaks, burns 3 B L [frained users, leak checks, pressure relief where needed 3 7 L
Area dassified, interlocked trolled by RP & PSS L I
9 |Radiation (Supemvised Arca) X |Beamiine exposure Exposure to onizing radiation 4 2 M rea dlassified, interlocked access, controlled by eam. regulat 4 1 M
surveying of area, personal dosimeter required
Area classified, interlocked access, controlled by RP & PSS team, regul
10 |Radiation (Supenvised Area) X |activation of materials Exposure to ionizing radiation 3 2 L rea classified, interlocked access, contralled by eam, regulat 3 1 L
surveying of area, personal dosimeter required
AC\ais visible Iasetr\s sed fortahgn:gm remporany fiash bimness: disconfort possble :asersaletty;\gnagetat s:mplz;a\tetintlvan;z;a\\‘gﬂnmz:t;‘mzsdwzh
11 |Laser Radiation (Class I} ¥ |f2mpleenvironment components inside the )\ i oy reversible eye irritation. No permanent 2 2 A ocumented; operators trained not to look directiyinto the beam; heam 2 1 a
sample cave. The beam s low-powered but directed away from viewing height; beam switched off when not actively in
? injury expected under normal avoidance response.
can be hazardous if stared into. use.
2 e  [Eedical Tty o flammable materials 93, | T ) N 4| COx fire sxinguisher nside/nearby cave; no hot work without permit R . "
cabling) minimize combustible storage; self bins
Operation of mot
13 |Noise X p:'a fon of mators, pumps, or vacuum Hearing damage (prolonged) 3 2 L Hearing protection available, limit exposure time 3 1 L
systems
14 |Manual Handiing ¥ |Handiing camponents Bad o musde strain 3 3 M| Lifting aids, team Ifiting, manual handling training 3 [ L
The Lokl rane, overhead crane, and bunk
< Lokl crane, auerhead crane, and bunfer Crane certified, load limits posted, trained and authorized operators only,
15 |Lifting / Crane Operation X |crane are present and regularly opersted in |Dropped load, crush injury, cquipment damage 4 3 4 1 M
taglines used, exdlusion zone enforced
this area.
Disposal of rags, ci vents, and
16 |Environmental / Waste X spasal of fags, cleaning sefvents, an Contamination, siip hazards 3 2 L |seqregated waste bins, spill kits 3 1 L
packaging
Limited ventilation during IPA it
17 |Ventilation / Fume Exposure X "”‘(: ventilation during [PA use orIn-stt b iness, irritation 3 2 L Local extraction fans, short-duration tasks 3 1 L
reactions
18 |Lighting / Visibilry % |Low light areas within cave [Trip, poor visibility of hazards B B A |Portable lighting, fired 2 7 Iy
19 |Access Control x| access to cave during active __|Injury due to motion or electrical hazards 4 2 M |Lockable access doors, signage, key contral + 1 ™
Hot present in general operations, but ODH monitors installed inside and outside cave; ensure adequate
e potential for low orygen levels during specific :
Cave & Cave Roof ARA [ sample Prep ARA [ Control Huteh ARA | Workshop ArA (IS EET: —_ Re

13



LoKI Operational Area Risk Assessment (ARA

ARA Template

. o~ —
|Hazld Is hazard present . WhaT are the E E E B“S,tmg, z E o~ R
Hazard type Hazard description possible ] =T S mitigations to H =3 T 2 Further action needed QOwner Follow up Comments
No. in the area? @ £ =] H £ @
Consequence? i = = control risk - = e
Area Hazard Analysis / Work Environment Risk Assessment
What are the Existing
Hazld Is hazard present L - B - L - B
No. Hazard Type in the area? Hazard description possible Initial rating mitigations to Residual rating Further action needed Owner Follow up Comments
Consequence? control risk
z 3 Risk 2 3 Risk
g £ | HML g £ | HML
A = VL A 3 VL
1 Electrical safety
11 Is there any electrical equipment?
12 Is there any residual voltage > 60 V, more than 1 second after
switching off?
13 Is any static electricity present which could present a hazard?
2 Fire & Chemical safety
2.1 Are there any substances that are toxic, oxidising, irritant, harmful,
corrosive (if so, state which)
22 Carcinogenic, Mutagenic, Reprotoxic? (CMR)
23 Flammable?
(ie. Liquids, gases or dust)
24 Explosive?
2.5 Dangerous for the environment?
2.6 Is there any asbestos used in the equipment?
3 Biological safety
31 Is there any Biological agent involved? If so state which.
32 Could growth of microorganisms occur?
(E.g. legionella)
4 Cryogenic safety, Oxygen Deficiency Hazards (ODH) & Oxygen
enrichment
4.1 Is there any Cryogenic fluid?
4.2 Are any inert gases used that could be an ODH?
43 Are any other gases present that could be an ODH?
4.4 Could oxygen enrichment occur?
5 lonizing radiation
5.1 Open sources?
52 Sealed sources?
5.3 Activated or contaminated material?
ES 4 Radioactive waste?
5.5 Equipment generated?
(Generated by the equipment under consideration. E.g. particle
beam, x-ray equipment)
6 Artificial optical radiation (except laser)
6.1 Is there any Ultraviolett radiation?
(wavelength 100 - 400 nm)
6.2 Visible radiation?
380 - 780 nm.)
Cave & Cave Roof ARA | Sample Prep ARA Wl Control Hutch ARA |l Workshop ARA || Area Risk Assessment Template Ji: R
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LoKI Operational Area Risk Assessment (ARA) @

Cave & Cave Roof

Cave & Cave Roof Cave & Cave Roof
Initial Rating Residual Rating

Acceptable (A) = Low (L) = Medium (M) = High (H) Acceptable (A) ® Low (L) = Medium (M) = High (H)

2025-12-05 LOKI SRR - OVERVIEW OF INSTRUMENT HAZARDS 15




LoKI Operational Area Risk Assessment (ARA) @

Sample Preparation Area

Sample Preparation Sample Preparation
Initial Rating Residual Rating

Acceptable (A) = Low (L) = Medium (M) = High (H) Acceptable (A) ® Low (L) = Medium (M) = High (H)

2025-12-05 LOKI SRR - OVERVIEW OF INSTRUMENT HAZARDS 16



LoKI Operational Area Risk Assessment (ARA) @

Control Hutch

Control Hutch Control Hutch
Initial Rating Residual Rating

Acceptable (A) = Low (L) = Medium (M) = High (H) Acceptable (A) ® Low (L) = Medium (M) = High (H)

2025-12-05 LOKI SRR - OVERVIEW OF INSTRUMENT HAZARDS 17




LoKI Operational Area Risk Assessment (ARA) @

Work & Maintenance Area

Work & Maintenance Area Work & Maintenance Area
Initial Rating Residual Rating

Acceptable (A) = Low (L) = Medium (M) = High (H) Acceptable (A) ® Low (L) = Medium (M) = High (H)

2025-12-05 LOKI SRR - OVERVIEW OF INSTRUMENT HAZARDS 18




LoKI Operational Area Risk Assessment (ARA) @

Summary

*Hazards have been identified, evaluated, (o) 2 ZT

and mitigated = e

*In all cases there are no remaining high-
level risks

*Living document and will be updated as _
new risks are identified during SSO and full
operational mode

Reviewer Tim Birkin (OHS Officer

|Approver Andrew Jackson

Chess Core Template Excel Rev: 5 Page: 1 of 62 First Sheet
Template Active Date: Feb 25, 2020
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Taks Risk Assessments (TRA)

General Overview

 Used to identify hazards and required controls
for specific tasks before work begins

* Follow the general ESS template (ESS-1549899)

» Task description, hazards, risk level, and
control measures

» Required for new, non-routine, or higher-risk
activities, especially during commissioning and
maintenance

 Ensure consistent evaluation, clear
responsibilities, and proper documentation

*Improve coordination between teams and
reduce the likelihood of accidents or equipment
damage

/ NG
( - \\\‘. EUROPEAN

| | spaLLaTiON
7,/ SOURCE

N

Task Risk Assessment (TRA)

Name

Role/Title

<<Role/ Title>>

Reviewer  [<<Name>>

<<Rale/ Title>>

Approver |<<Name>>

<<Role/ Title>>

Task Risk Assessment (TRA) Rev: 6
e
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Task Risk Assessment for LoKl General Activities

ESS-5939666

*Covers all general operational, maintenance,
handling and support activities routinely
performed on the instrument

*Included hazards associated with mechanical
equipment, lifting operations, electrical systems,
RP, compressed air, thermal systems, hand tools,
facility infrastructure and general sample
handing activities

*To be read in parallel with LoKIl Operational ARA
(ESS-5918985)

*A living document and will be updated as new
tasks arise, especially as LoKI enters SSO and full
operational mode

Task Risk Assessment for LoKI General Activities

Name

Role/Title

Hannah Burrall

LoKl Instrument Operations Engineer

Reviewer

Tim Birkin

OHS Officer

|Approver

Andrew Jackson

Head of Large Scale Structures Division

<sment (TRA) Rev: 6
Apr 11,2022
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Task Risk Assessment for LoK| General Activities

ESS-5939666

Task Risk Assessment (TRA)

‘Work package, Project or System: Lokl Instrument (ESS.NSS.HO1.LOKI)

Area Coordinator (AC): Hannah Burrall
Responsible Manager (RM): Andrew Jackson

. . 5 . Further action
Ref. no Location What is the Task or Activity? What is the Hazard? What are the possible Consequence? Who is affected? Initial rating gations to control Residual rating needed Owner [ RM | Ref. doc. | Follow up
E1E| mi ElE| ms
5|2 HMLVL 5| 2 HMLVL
@ | 5 @A | S
Maintain clear walkways; secure false-floor panels; highlight open panels;
D03 . N Slips, trips, uneven floor, opened false-floor . L N good housekeeping. Refer to Area Risk Assessment (ESS-5918985), Access
1 Moving around instrument, general access Minor injury, sprain, fall All personnel 3 M 3 1 L
LoKI 9 g panels vuns, s P procedures in Lokl O&M Manual (ESS-1108652) and LoKI Local Rules for
Safety (ES5-5928878)
N N N Maint: d it it kstation: h, d desk setup: ki
Normal office work (documentation, planning, Musculoskeletal discomfaort; minor All personnel working in 2INLAIN QOO DOSIUTE Sl WOrGIATION: USE ErGONOMic Chalrs Anc Cest Seup: Keen
2 h i Ergonomic hazards; slips/trips; eye strain i X fati | hutch 212 VL floor area clear: take periodic breaks from screen: ensure adequate lighting: Refer | 2 1 VL
phone/email) slips/trips; eye fatigue control hutc o Area Risk (£S5-5018985),
N Musculoskeletal discomfort; eye fatigue; N Maintain ergonomic posture; take periodic screen breaks; keep cables tidy|
- ~ B Ergonomic hazards; eye strain; slips/trips from N N N N - All personnel working in N _ . N
3 [Attending Zoom / video meetings L N minor slips/trips; distraction leading to 212 VL and floor clear; ensure adequate lighting; avoid multitasking during 2 1 VL
cables; audio distraction control hutch N
procedural mistakes sensitive operations
B B ~ Musculoskeletal discomfort; minor u: kstati tup: it ture: tak I
Operating computers / instrument co Ergonomic hazards; electrical hazards; repetitive N N N _ |Authorized operators, LoKI =€ EIGONOMIC MOIKSIANoN SElub: MAintain Prober POSIIE: (ke eduiar SCrech
4 NICOS, Phoebus GUI, EPICS) train: trai electric shock; eye fatigue; minor strain . | 212 VL breaks: ensure computers and cables are properly installed and grounded: follow 2 1 VL
systems ( » Phoebus ! strain; eye strain injuries €aMm personne! electrical safety rules. Refer to Area Risk Assessment (ESS5-5918985
Do3 Manual handling of tools, small components, ) . . Use proper lifting technique; ask for assistance with awkward loads; use
5 .g P Strain, dropped object Strain injury, minor cuts All authorized personnel 312 L P _p 9 9 3 1 L
Lokl sample magazines gloves if needed
D03 Use of standard hand tools (hex keys, spanners, B ~ o B Inspect tools before use; wear appropriate PPE; store tools safely; avoid
6 N ( Vs 5P Cuts, pinches, dropped tools Minor injuries, tool damage All authorized personnel 3|3 M p, pprop v 3 1 L
Lokl screwdrivers) confined-space tool use
D03 QOperating instrument systems remotely N . N N - N Use webcams to verify clearance: enable button with operator stop when door
7 Lokl (motion systems, sample changer, etc) Unexpected motion; collision with components  |Pinch injuries, component damage All authorized personnel 3|3 M open trained operators only: refer to | okl Ol Manual (ESS-1108652] 3 3 M
Only authorized/trained personnel to use SE equipment; clear system with
radiation monitor before handling, follow PPE guidelines; avoid contact
D03 General use and handling of Sample Manual handling; sharp edges; pinch points; Minor injury (cuts, pinches, burns); strain; with hot/cold surfaces; ensure gas lines are properly connected and
8 LoKI Cave Environment (SE) equipment (routine hot/cold surfaces; pressurized gas lines; electrical |slips/trips; minor gas leaks; equipment |All authorized personnel 3|3 M secured; check power is isolated before working on equipment; maintain 3 1 L
adjustments) connections; trip hazards damage clear access and routing for cables/hoses; follow procedures in SE
manuals, LoKl O&M Manual (ESS-1108652), and refer to Sample Holder
Task Risk Assessment (ES5-5939640)
Only authorized personnel may handle samples: personnel must have completed
_ _ Manual handling; sharp edges; contamination; o ) Chemical Handling Training: wear gloves and appropriate PPE: follow sample-
D03 General handling of samples (loading, N N N R N Strain injuries; cuts; minor N specific handling instructions: maintain a clean and clear workspace: avoid
9 N slips/trips; minor chemical hazards depending o N N All authorized personnel 3|3 M N . 3 1 L
Lokl unloading, transferring to/from lab) contamination; slips or trips overreaching or awkward lifting: use mechanical aids if necessary: keep chemical
on sample accessible in areas where samples are being handled. Refer to ESS
Experiment Safety Review Procedure (E55-0024107).
Safe access and egress should be maintained at all times. All work crews
Do3 . . . are responsible for cleaning up their work areas daily. Scaffolds and work
10 General Housekeeping Tasks Slips trips and falls Injury All authorized personnel 3|3 M P N 9 up v 3 1 L
LoKI platforms must not have items stored on them nor have any debris
accumulate. Waste must be separated into different fractions.
Lokl team personnel, Only authorized personnel may operate; inspect tools before use; wear
1 D03 Use of battery-driven hand tools (drills, Cuts, pinches, battery electric hazards, tool Minor cuts, bruises, electrical shock, eye authorizedﬁechnicial‘ws or 303 M appropriate PPE; keep workspace clear; maintain firm grip and correct 3 1 L
LoKI screwdrivers, impact drivers) flying debris i posture; ensure batteries are charged and in good condition; follow
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Task Risk Assessment for LoKl General Activities @

ESS-5939666

Initial Rating Residual Rating

A

“ Very Low (VL) ®Low (L) = Medium (M) ®High (H) = Very Low (VL) ®Low (L) = Medium (M) mHigh (H)
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Task Risk Assessment for LoKI General Activities @

ESS-5939666

Who is Affected?

m All Personel
m All Authorized Personnel

m LoKI Team Personnel, Authorized Technicians or ESS Technical Personnel
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3.2

Task Risk
Assessments
— Sample
Holder




Task Risk Assessment for LoKl Sample Holder Operation,

Maintenance, Handling, and General Use @
ESS-5939640

*All activities related to the operation,

. . ess
maintenance, handling and general use of the N
LoKI Sample Holder

*A living document and will be updated as new

tasks arise, especially as LoKl enters SSO and full
operational mode

*Read in parallel with Lifting Plan TRA

« ESS-5940991: Lifting Plan for LoKI Sample
Environment Systems

Owner

Reviewers  [Tim Birkin

/Approver  |Andrew Jackson

ssment (TRA) Rev: 6
< Dates Apr 11, 2022

R
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sk Risk Assessment for LoKl Sample Holder Operation,
Maintenance, Handling, and General Use

SS-5939640

Fet.nd  Location What s the Tash or fetivity? Whatis the Hazard? What re the possible 2 e . Il raing Miigatians to contal risk Riesidual raing Further action needed Ouner| RM | Ret.doc. | Follow up.
T Pk T35 PR
£12 | Ml Bl hm
215 w 215 wm

ion of Sample Holder in Sample Cave via Crane
Autherized Grane e Frrasnna
o Likting and installing sample halder via | Dicpped load  iking falure, eclision with nearby . Operators (LoKIIDE & Lisging
! ew Lokl Instrument Crane <quipment o instruments,pinch points, crushing. | V%" MU 26l squpment damage Figging Tesm.neaby | ° | Bl
personnel | conult Fioging Team forinfsquentlita
ion of Sample Holder in Sample Cave via Small Pallet Truck
o . N Ensure load iz stable and ventered check, pallet ruck condiian:
2 sstemusing Footiiuries,erush nfry, equipment demage  |OperatorstLoklDE | 3 | 3| M P porerin] 3 | 1 [ L
Lokl smallpallet tuck tipping
nanow areas
o Wioeing pallet tuch over cable covers, v
E o Treshin o e s L tipping . loss of load, op iy |Opersorsiokioe [ 3|z | L : R
g Steering " nd Yy T
4 [Lokicane e injura o personnel OperaaratlalIBE | 8 | 3| M |iraiing use guidesimarkings on the floar as isual sids ot
T
Crush orimpact njuries; equipment damage; tr2ined operatars onl; kesp hands and el clear of moving it
o g
5 Lok stack olfiom instiument flse floor |t wals; impraper sseuring, allfram ift platform OperatorshokliDE | 3 13| M ot
HImPTCp: % L& Fingersthands fallow lit SOF. Fersonnel NOT allowsd inside I while in
s |7 Pating oadedpalles uck in Pallsttruck. uip Tiphazard, OperstorstlokliDE | 2 (3] L |Lower designated area k 1| wm
ion of Sample Holder Auxiliary Equi in Sample Cave
- g rhand Wues, erushed or Happed Angers, FIET:
7 mincr equipment | OperatorstLoklIDE | 3 | 2 | L | consider using hearing protection weify tzble sesured before AR E
LoKIGaue [ sample table alignment pins
damage, loud noise from i elease pressurising
O E reUlator e | WAt inar bz o1 nspect hoses and lings For damage; e of quick connestsal
3 . OperaorstloklIDE | 3z L " ¥ g sz ol sl L
LokiCave [austem depending on flid temp;inserrest connections | frostbite sealing connectors
o | Conneeting motion corirolcables | oo yoroor S hATIE PRGN e, op, oo shom ancut, dsmage omotion [ oo | L {roue san d sl
LoKiCave | (power, encoder matar) a < system; hand injury; equipment misalignment " connectors for
system powered
o o 4 I ing di Iy align LEMD
0| e (LEMO d hazard; p OperatorsiL okl IDE afz| g [demessiolloeomet iing '“'a'“‘g“”‘l“g‘“” 3 L
oKl Caue ol slong
< awoid sreating trip hazards; we ar aloves if necessang
Ensure sirsupply = ol ated befors connection; kesp hands and
" i iy
o [ [ Fingenhond niss,age nfre: o s minor face clear of hose ends;inspect hoses and ftings for damage:
n . OperstorstlokiiDE | 3 2| L : 0P and 0 sl b
LoKiCave quipment damage: accidental systern actuation
helder connestion 3
Use apprapi
o Configuiing sample magatines ¢ -
12 [LoKiCauear OperatarstLokl 08 alaf L L af1| wm
workfres  [1ools clear
in 041 Manual
General UselOperation of Sample Holder
= |0 et Fish ofbeing rapped nside pave G 9000 iy, delaged suacustion, panic, sxpasuretc | GenaralLisars, sla| sl
LoKiCave 9 vadiation OperatorsiLokIIOE
lacking 11 Bl B
Handing of GeneralUssrs,
M |lokicawe  |notder operseorstoge | 0| LM P
[N [y g eding Sampls i Pinch points, sharp 2dges, o suts, sampl | e g | 2| 3| L |poosture svoid encesaue oros. Marsriat SafetyData Shest 21| wm
crlbave  |samelehalien prraterstbol (M02) pasted in area, Chemical Handing Training
Wiotian hard Goerta
Operating moticn stage o '
T8 |Lokicae  qroratianiransiation) halder Generallzers 312 B | movement Referto Motion sk Analysis (ESS-5467337) & Table et
of Motion Sheet # (ES5-H4728).
i Gpen, 1equire enable butian withntegrated operalor stop; ensure
o |0 Opersting sample halkder system Uepee e Moo 050 o anareness of | andiinge s, ampls or squipment damage; | GensralLisars, ala| [ el
LoKICave  |remotely pois 9% e misalignment: system erfars OperatorsiL okl I0E of icate i o
and OBM Manush hands-off system during sutomated
General Mai
Use appropriate, vellmanained hand oo, wear gloves and ey
tinkering, or protection where needed; ensure system powered off:Fallow SOF
nw | slz| L A 0 oL
LoKiWork fires Lokl I0E o P
handtaos contact neat povered components :
O 3 O, use proper
|
L P i Lokl I0E FLFL M [iools:keep vorkspase slean Ut
FRE
Hotteald fid sxposure eaks; slp;slscticsl Instrument Persannel ¢ (k Jes, et
20 [0 e | Sericing lsba water cirudstor - oy sz L i . AR E
follow allinstrustiens and procedures oulined inthe D&M Manual
keep workspace clear

First Sheet | Scope and

limitations Method description

Risk Matrix (5x5)

Risks ex Revision History

Chesslinks
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Task Risk Assessment for LoKl Sample Holder Operation,

Maintenance, Handling, and General Use
ESS-5939640

Installation of Sample Holder in

Sample Cave via Instrument Crane

(Authorized Crane Operators: LoKI
|IOE & Rigging Team)

General Use/Operation of Sample

———— Holder

(General Users)

First Sheet

Scope and limitations

Method description

Risk Matrix (5x5)

Risks ex

Revision History

Chesslinks

Fet.nd  Location What s the Tash or fetivity? Whatis the Hazard? What re the possible 2 e . Il raing Miigatians to contal risk Riesidual raing Further action needed Ouner| RM | Ret.doc. | Follow up.
T Pk T35 PR
HHGS HEEE
llation of Sample Holder in Sample Cave via Crane
Authorized Crane. TEA (555340531 fioed lfti |
o Likting and installing sample halder via | Dicpped load  iking falure, eclision with nearby . Operators (LoKIIDE & Lisging
! ew Lokl Instrument Crane <quipment o instruments,pinch points, crushing. | V%" MU 26l squpment damage Figging Tesm.neaby | ° | | Bl
personnel  conult Fioging Team o nfcquent lita
ion of Sample Holder in Sample Cave via Small Pallet Truck
o . N Ensure load iz stable and ventered check, pallet ruck condiian:
2 sstemusing Footiiuries,erush nfry, equipment demage  |OperatorstLoklDE | 3 | 3| M P porerin] 3 | 1 [ L
Lokl smallpallet tuck tipping
nanow areas
o Wioeing pallet tuch over cable covers, v
E o Treshin o e s L tipping . loss of load, op iy |Opersorsiokioe [ 3|z | L : R
g Steering " nd Yy T
4 [Lokicane e injura o personnel OperaaratlalIBE | 8 | 3| M |iraiing use guidesimarkings on the floar as isual sids ot
T
Crush orimpact njuries; equipment damage; tr2ined operatars onl; kesp hands and el clear of moving it
o g
5 Lok stack olfiom instiument flse floor |t wals; impraper sseuring, allfram ift platform OperatorshokliDE | 3 13| M ot
HImPTCp: % L& Fingersthands fallow lit SOF. Fersonnel NOT allowsd inside I while in
s ™ Parkingleadsdpallt ruch i Pallst truck. uip Tip hazard, OperstorstlokliDE | 2 (3] L |Lower designated area k 2| 1| wm
ion of Sample Holder Auxiliary Equi in Sample Cave
- g rhand Wues, erushed or Happed Angers, FIET:
7 mincr equipment | OperatorstLoklIDE | 3 | 2 | L | consider using hearing protection weify tzble sesured before AR E
LoKIGaue [ sample table alignment pins
damage, loud noise from i elease pressurising
O E reUlator e | WAt inar bz o1 nspect hoses and lings For damage; e of quick connestsal
3 . OperaorstloklIDE | 3z L " ¥ g sz ol sl L
LokiCave [austem depending on flid temp;inserrest connections | frostbite sealing connectors
o | Conneeting motion corirolcables | oo yoroor S hATIE PRGN e, op, oo shom ancut, dsmage omotion [ oo | L {roue san d sl
LoKiCave | (power, encoder matar) a < system; hand injury; equipment misalignment " connectors for
system powered
o o 4 I ing di Iy align LEMD
0| e (LEMO d hazard; p OperatorsiL okl IDE afz| g [demessiolloeomet iing '“'a'“‘g“”‘l“g‘“” 3 L
oKl Caue ol slong
< awoid sreating trip hazards; we ar aloves if necessang
Ensure sirsupply = ol ated befors connection; kesp hands and
" i iy
o [ [ Fingenhond niss,age nfre: o s minor face clear of hose ends;inspect hoses and ftings for damage:
n . OperstorstlokiiDE | 3 2| L : 0P and 0 sl b
LoKiCave quipment damage: accidental systern actuation
helder connestion 3
Use apprapi
o Configuiing sample magatines ¢ -
12 [LoKiCauear OperatarstLokl 08 alaf L L af1| wm
workfres  [1ools clear
ST
General UselOperation of Sample Holder
= |0 et Fish ofbeing rapped nside pave G 9000 iy, delaged suacustion, panic, sxpasuretc | GenaralLisars, sla| sl
LoKiCave 9 vadiation OperatorsiLokIIOE
lacking 11 Bl B
Handing of GeneralUssrs,
M |lokicawe  |notder operseorstoge | 0| LM P
[N [y g eding Sampls i Pinch points, sharp 2dges, o suts, sampl | e g | 2| 3| L |poosture svoid encesaue oros. Marsriat SafetyData Shest 21| wm
crlbave  |samelehalien prraterstbol (M02) pasted in area, Chemical Handing Training
Wiotian hard Goerta
Operating maticn stage o '
T8 |Lokicae  qroratianiransiation) halder Generallzers 312 B | movement Referto Motion sk Analysis (ESS-5467337) & Table et
of Motion Sheet # (ES5-H4728).
i Gpen, 1equire enable butian withntegrated operalor stop; ensure
o |0 Opersting sample halkder system Uepee e Moo 050 o anareness of | andiinge s, ampls or squipment damage; | GensralLisars, ala| [ el
LoKICave  |remotely pois 9% e misalignment: system erfars OperatorsiL okl I0E of icate i o
and OBM Manush hands-off system during sutomated
|[Generai Mo
Use appropriate, vellmanained hand oo, wear gloves and ey
tinkering, or protection where needed; ensure system powered off:Fallow SOF
nw | slz| L A 0 oL
LoKiWork fires Lokl I0E o P
handtaos contact neat povered components :
O 3 O, use proper
|
L P i Lokl I0E FLFL M [iools:keep vorkspase slean Ut
FRE
Hotteald fid sxposure eaks; slp;slscticsl Instrument Persannel ¢ (k Jes, et
20 [0 e | Sericing lsba water cirudstor - oy sz L i . AR E
follow allinstrustiens and procedures oulined inthe D&M Manual
keep workspacs clear

General Maintenance
(Instrument Personnel / LoKI IOE)
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Task Risk Assessment for LoKl Sample Holder Operation, N
Maintenance, Handling, and General Use @
ESS-5939640

Initial Rating Residual Rating

“Very Low (VL) = Llow (L) = Medium (M) mHigh (H) = Very Low (VL) ®Low (L) = Medium (M) = High (H)

2025-12-05 LOKI SRR - OVERVIEW OF INSTRUMENT HAZARDS 30
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Task Risk Assessment for LoKl Sample Holder Operation, N
Maintenance, Handling, and General Use @
ESS-5939640

Who is Affected?

m All Personel  ® General Users  ® Operators/LoKI IOE
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Local Rules




LoKI Local Rules for Safety

ESS-59288/8

LoKI Local Rules & .

Lg\l.(\‘l‘ €8S ) Saamon LoKI Local Rules & SR lless)) e
\\‘__// / SOURCE e SOURCE
Workplace Hazards Workplace Hazards e
The General Local Rules for the Experimental Halls apply here ESS-5666329 Hazard
This notice identifies the local hazards present and highlights specific rules that Description

apply to this area. Vehicles moving Forklifts may be present in the area between
Area Lokl Fordon i rérelse Lokl and TBL.
- -& Personnel must remain alert for forklifts
Area Responsible Hannah Burrall (LoKI IOE) operating in the area.
Telephone +46 72179 26 26 Drop Ground level, false floor leading to the sample
Fallrisk cave, and top of the cave/hutch.
LoKI Operational Area Risk Assessment | ESS-5918985 Exercise caution and remain aware of the
. N various working levels around the instrument
Radiation Protection (RP) Group +46 46 888 35 25 area.
Obstacles Trip hazards and general obstacles are present
Hazard .. . Snubbelrisk around LoKI.
Hazard Descri ption SPEleIC Location & Rules Stay aware of their surroundings and
intain good h keeping
General Danger There are multiple simultaneous operations - "
. taking place in the D03 Instrument Hall. Crushing Mct\{}n systemsda[je present in the collimation,
o Remain alert and follow all posted signs. Klamrisk santp e-cave, an ‘elector Zones. .
Only trained personnel may enter the cave plaintafita safe distance from all motion
Y P Y j E systems and follow the guidance in the
lonising radiation lonising radiation hazard is present. motion risk assessment (ES5-5467337).
Joniserande Follow access and Experiment Safety Review Flammable Small quantities of flammable liquids may be
Stralning PWCE:"_".G?_(ESS'.OIUZ“'WH: Do not move or Brandfarlig present — e.g. Isopropyl alcohol (IPA)
alte[ . " from | handling chemicals must have
Radiation Protection. chemical safety training. Any use requires a
Electrical Electrical hazards are present in the sample cave specific risk Keep fl bl;
. . . and in the areas around control cabinets. away from ignition sources.
Livsfarlig ledning .
All electrical work must follow Rules for Co- Pressurised Pressurized cylinders are in the sample
ordination of Electrical Safety (ESS-0328120). cylinders preparation area next to the cave door.
Laser beam A Class Il laser is used for aligning the sample Gasbehallare under | Only trained and authorized personnel may
environment in the sample cave. tryck handle cylinders.
Laser Only trained personnel may enter the cave.
Follow ESS Rules for Laser Safety (ESS- —
0044704) and switch off when not in use. PPE
QOverhead load The LoKl crane, overhead crane, and bunker
crane are present and regularly operated in this PPD
Héngande last area | - - - -
- State when Required Required Required Required When
Remain aware of the cranes, keep clear of it asper D03 | asper D03 | as per D03 while radiation
th.elr operating zones, maintain eye-contact q ARA. Not ARA. Not ARA. Not handling hazard is
mft:tcrane ngerators';.lan:]hfnllnw all pnfted "_Ot atall required in | required in | requiredin | systemsin present
satety procecures white fhe cranesareIn use times LoKI ARA. | LoKIARA. | LoKIARA. | vacuum

— —
Safety is everybody's job - all day, every day :g, L Safety is everybody’s job - all day, every day ):', 2

OHS&E OHS&E
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LoKI Operational Area Risk Assessment (ARA)

Cave & Cave Roof

(ess

Hazld Is hazard Initial rating Residual rating
No Hazard Type | present in the Hazard description What are the possible Consequence? Existing mitigations to control risk
) area?
>| o |8
5| 2 5 | 2| Risk
|3 G| E|HMLA
= -
Electrical hazards are Electric shock, burns, or fire on
present due to energized |contact with live parts during Only qualified personnel
instrument racks and maintenance, installation or handle live circuits, lock-
control electronics, cable [alignment tasks. Faulty or out/tag-out procedures,
1 |Electrical X trays and cabling, motors, |damaged cabling leading to 4 | 3 regular inspection, 4 |1 M
electrical outlets, and other|short circuits, sparking, or fire. appropriate protection as
energized sub-systems in |Accidental activation of motors needed. Follow ESS electrical
the sample cave and on  |or other subsystems while self audit scheme.
the roof of the cave/hutch. |personnel are working nearby.
o The LoKI crane, overhead Crane certlfled, load limits
Lifting / - posted, trained and
crane, and bunker crane  [Dropped load, crush injury, X
15 [Crane X : 4 | 3 authorized operators only, 4 |1 M
. are present and regularly [equipment damage .
Operation . taglines used, exclusion zone
operated in this area.
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LoKI Operational Area Risk Assessment (ARA) s

Sample Preparation Area

Hazld Hazard Tvoe Is hazard present in Hazard What are the possible il g Existing mitigations to control risk Hiesidlzl reiting
No. yp the area? description Consequence? 9 9
2|8 z| §
5| 2 Risk g £ Risk
é ° HM,LA 2 9 HM,LA
= -
Only qualified personnel handle live
. . circuits, lock-out/tag-out procedures,
. Energized Electric shock, burns, or . . /tag pr
1 Electrical X cquipment  Ifire 413 regular inspection, appropriate 4 1 M
quip protection as needed. Follow ESS
electrical self audit scheme.
Radiation R L g .
. Activation of |Exposure to ionizing Area classified, regular surveying of
6 |(Supervised X : e 512 . . 5 1 M
Area) materials radiation area, personal dosimeter required
Use of
%‘;i:ﬂf:‘:nt Crane certified, 2 ton load limits
Lifting / Crane Dropped load, crush posted, trained and authorized
11 . X crane for - . 413 . . 4 1 M
Operation lifting or injury, equipment damage operators only, taglines used, exclusion
19 or zone enforced
positioning
components
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LoKI Operational Area Risk Assessment (ARA) s

Control Hutch

Hazld Hazard Tvoe Is hazard present in Hazard What are the possible il g Existing mitigations to control risk Hiesidlzl reiting
No. yp the area? description Consequence? 9 9
>| 8 z| 8
5| 2 Risk 5| = Risk
3| © HM, LA o 9 HM, LA
Y13 5
Use of o . Use only CE marked heaters; place on
. Fire risk or burns if
electrical Space Heater | . stable surfaces away from flammables;
3 : X misused or left 413 . 4 2 M
equipment - Use switch off when unattended or use a
unattended .
space heater timer.
Fire or Display emergency procedures clearly;
. Emergency  |Personnel may not play gency proce y
7  |Evacuation X . . 4 1|3 ensure clear access to exits; conduct 4 1 M
. Evacuation respond appropriately . i
Scenario drills where applicable
Radiation N o o .
Activation of |[Exposure to ionizing Area classified, regular surveying of
10 |(Controlled X : . 512 . . 5 1 M
materials radiation area, personal dosimeter required
Area Context)
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LoKI Operational Area Risk Assessment (ARA) o

Work & Maintenance Area

Hazld Hazard Tvoe Is hazard present in Hazard What are the possible il g Existing mitigations to control risk FediEi] g
No. yp the area? description Consequence? 9 9
2|3 2| §
= 2 E < Risk
> | = K]
| & 3 % HM,LA
Radiation — L o .
. Activation of |Exposure to ionizing Area classified, regular surveying of
14 |(Supervised X . . 5|2 . . 5 1 M
Area) materials radiation area, personal dosimeter required

39




Task Risk Assessment for LoK| General Activities

ESS-5939666

o

. What are the Initial ratin Residual ratin
Hséld Hazard Type Is hazardap;;zs?ent 83 Hazard description possible ’ Existing mitigations to control risk ’
’ ’ Consequence?
> 8 z| g
Tl 2 Risk g| £ Risk
é < HM,LA G| L(HM, LA
= =
Use of LoKI Dropped load, swing Crush injuries, |LoKI IOE, nly trained and authorized crane operators may
instrument |of suspended load, [severe injury, Rigging Team use the crane; inspect the crane, hook, and all
crane for  |pinch points, collisionjequipment lifting accessories before use; confirm the safe
lifting and with structures, damage orking load of both the crane and slings; attach
moving failure of he load securely and lift slowly; maintain clear
equipment slings/rigging ommunication with nearby personnel;
DO3 oordinate with D03 Overhead Crane and In-
18 LoKI 5|2 Bunker Crane operators before lifting; establisha | 5 | 1 M

learly marked exclusion zone—no personnel
under a suspended load; ensure the travel path is
lear; avoid sudden movements; perform a Pre-
ob Safety Check; follow the ESS Rigging
Handbook and the applicable Lifting Plan; stop
immediately if instability or unsafe conditions
ceur.
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Task Risk Assessment for LoKl Sample Holder Operation,

Maintenance, Handling, and General Use @
ESS-5939640

Hazld Is hazard present in the o What are the Initial rating o - . Residual rating
No Hazard Type area? Hazard description possible Existing mitigations to control risk
’ ’ Consequence?

Risk
HM,LA

Severity
Likelihood
Severity
Likelihood

Lifting and |Dropped load / liftingSevere injury,  |Authorized

installing failure, collision with [fatality, Crane Operators Refer to lifting plan TRA (ESS-5940991). Use certified
D03 sample nearby equipment or equipment LoKI IOE & lifting equipment; trained & authorized operators and
1 LoK| holder via  instruments, pinch  |damage Rigging Team), |5 2 potters; check load weight and rigging; establish 511 M
LoK] points, crushing. nearby xclusion zones during lifts; follow Rigging Handbook
Instrument personnel uidelines; consult Rigging Team for infrequent lifts.
Crane
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