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Instrument 
Hazard 
Analysis



Instrument Hazard Analysis (IHA)
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ESS-1084771

2025-12-05

• Identifies 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 
and is not included in the IHA.

https://chess.esss.lu.se/enovia/link/ESS-1084771/21308.51166.18221.34048/valid
https://chess.esss.lu.se/enovia/link/ESS-1084771/21308.51166.18221.34048/valid
https://chess.esss.lu.se/enovia/link/ESS-1084771/21308.51166.18221.34048/valid


Instrument Hazard Analysis (IHA)
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ESS-1084771

2025-12-05

• 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.

Equipment DRA Reference
Chopper 1 ESS-3749883
Chopper 2 ESS-3805876

Heavy Shutter ESS-4170570
Collimation Selector ESS-4752105

Sample Snout ESS-5072422
Detector Systems ESS-5081613

Translating Monitor ESS-5072425
Sample Stack ESS-3972789

Slits Sets ESS-4913719

https://chess.esss.lu.se/enovia/link/ESS-1084771/21308.51166.18221.34048/valid
https://chess.esss.lu.se/enovia/link/ESS-1084771/21308.51166.18221.34048/valid
https://chess.esss.lu.se/enovia/link/ESS-1084771/21308.51166.18221.34048/valid
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3749883
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3749883
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3749883
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3805876
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3805876
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3805876
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4170570
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4170570
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4170570
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4752105
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4752105
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4752105
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5072422
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5072422
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5072422
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5081613
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5081613
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5081613
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5072425
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5072425
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-5072425
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3972789
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3972789
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-3972789
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4913719
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4913719
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.18221.34048&to=ESS-4913719
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Radiation Risk Index
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Instrument Hazard Analysis (IHA)
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Conventional Risks
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Instrument Hazard Analysis (IHA)
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Conventional Risks (Cont)
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2
Area Risk 
Assessment



LoKI Operational Area Risk Assessment (ARA)
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ESS-5918985

2025-12-05

• 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

https://chess.esss.lu.se/enovia/link/ESS-5918985/21308.51166.6523.14035/valid
https://chess.esss.lu.se/enovia/link/ESS-5918985/21308.51166.6523.14035/valid
https://chess.esss.lu.se/enovia/link/ESS-5918985/21308.51166.6523.14035/valid


LoKI Operational Area Risk Assessment
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Area Information

2025-12-05



LoKI Operational Area Risk Assessment
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Area Classification

2025-12-05

Laboratory

Office Space

General 
Workspace



LoKI Operational Area Risk Assessment (ARA)
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LoKI Cave & Cave Roof

2025-12-05



LoKI Operational Area Risk Assessment (ARA)
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ARA Template
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LoKI Operational Area Risk Assessment (ARA)
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Cave & Cave Roof

2025-12-05

2

7
9

2

Cave & Cave Roof 
Initial Rating

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

3

8

9

Cave & Cave Roof 
Residual Rating

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



LoKI Operational Area Risk Assessment (ARA)
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Sample Preparation Area

2025-12-05

1

84

3

Sample Preparation
Initial Rating

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

3

7

6

Sample Preparation
Residual Rating

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



LoKI Operational Area Risk Assessment (ARA)
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Control Hutch

2025-12-05

2

5

3

Control Hutch
Initial Rating

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

2

5

3

Control Hutch
Residual Rating

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



LoKI Operational Area Risk Assessment (ARA)
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Work & Maintenance Area

2025-12-05

6

7

1

Work & Maintenance Area
Initial Rating

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

3

8

3

Work & Maintenance Area
Residual Rating

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



LoKI Operational Area Risk Assessment (ARA)
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Summary

2025-12-05

•Hazards have been identified, evaluated, 
and mitigated

•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



3
Task Risk 
Assessments



Taks Risk Assessments (TRA)
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General Overview

2025-12-05

• 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

https://chess.esss.lu.se/enovia/link/21308.51166.13824.23757/valid
https://chess.esss.lu.se/enovia/link/21308.51166.13824.23757/valid
https://chess.esss.lu.se/enovia/link/21308.51166.13824.23757/valid


Task Risk Assessment for LoKI General Activities
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ESS-5939666

2025-12-05

•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 LoKI Operational ARA 
(ESS-5918985)

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

https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5918985/21308.51166.6523.14035/valid
https://chess.esss.lu.se/enovia/link/ESS-5918985/21308.51166.6523.14035/valid
https://chess.esss.lu.se/enovia/link/ESS-5918985/21308.51166.6523.14035/valid


Task Risk Assessment for LoKI General Activities
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ESS-5939666

2025-12-05

https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid


Task Risk Assessment for LoKI General Activities
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ESS-5939666

2025-12-05

3

3

17

1

Initial Rating

Very Low (VL) Low (L) Medium (M) High (H)

3

17

4

Residual Rating

Very Low (VL) Low (L) Medium (M) High (H)

https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid


Task Risk Assessment for LoKI General Activities
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ESS-5939666

2025-12-05

1

9

14

Who is Affected?

All Personel

All Authorized Personnel

LoKI Team Personnel, Authorized Technicians or ESS Technical Personnel

https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid


3.2
Task Risk 
Assessments 
– Sample 
Holder



Task Risk Assessment for LoKI Sample Holder Operation, 
Maintenance, Handling, and General Use
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ESS-5939640

2025-12-05

•All activities related to the operation, 
maintenance, handling and general use of the 
LoKI Sample Holder

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

•Read in parallel with Lifting Plan TRA

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

https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5940991/21308.51166.7012.53362/valid
https://chess.esss.lu.se/enovia/link/ESS-5940991/21308.51166.7012.53362/valid
https://chess.esss.lu.se/enovia/link/ESS-5940991/21308.51166.7012.53362/valid
https://chess.esss.lu.se/enovia/link/ESS-5940991/21308.51166.7012.53362/valid
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Task Risk Assessment for LoKI Sample Holder Operation, 
Maintenance, Handling, and General Use
ESS-5939640

https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
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Task Risk Assessment for LoKI 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)

Installation of Sample Holder in 
Sample Cave via Small Pallet Truck
(Operator/LoKI IOE)

Installation of Sample Holder 
Auxiliary Equipment in Sample Cave 
(Operator/LoKI IOE)

General Use/Operation of Sample 
Holder
(General Users)

General Maintenance
(Instrument Personnel / LoKI IOE)

https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
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12

7

1

Initial Rating

Very Low (VL) Low (L) Medium (M) High (H)

3

16

1

Residual Rating

Very Low (VL) Low (L) Medium (M) High (H)

Task Risk Assessment for LoKI Sample Holder Operation, 
Maintenance, Handling, and General Use
ESS-5939640

https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
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1

5

14

Who is Affected?

All Personel General Users Operators/LoKI IOE

Task Risk Assessment for LoKI Sample Holder Operation, 
Maintenance, Handling, and General Use
ESS-5939640

https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid


4
Local Rules



LoKI Local Rules for Safety
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ESS-5928878

2025-12-05

https://chess.esss.lu.se/enovia/link/ESS-5928878/21308.51166.56213.40962/valid
https://chess.esss.lu.se/enovia/link/ESS-5928878/21308.51166.56213.40962/valid
https://chess.esss.lu.se/enovia/link/ESS-5928878/21308.51166.56213.40962/valid


Thank You!





LoKI Operational Area Risk Assessment (ARA)
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Cave & Cave Roof

2025-12-05

HazId
No. Hazard Type

Is hazard 
present in the 

area?
Hazard description What are the possible Consequence? 

Initial rating
Existing mitigations to control risk

Residual rating

Se
ve

rit
y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A Se

ve
rit

y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A

1 Electrical X

Electrical hazards are 
present due to energized 
instrument racks and 
control electronics, cable 
trays and cabling, motors, 
electrical outlets, and other 
energized sub-systems in 
the sample cave and on 
the roof of the cave/hutch.

Electric shock, burns, or fire on 
contact with live parts during 
maintenance, installation or 
alignment tasks. Faulty or 
damaged cabling leading to 
short circuits, sparking, or fire. 
Accidental activation of motors 
or other subsystems while 
personnel are working nearby.

4 3 H

Only qualified personnel 
handle live circuits, lock-
out/tag-out procedures, 
regular inspection, 
appropriate protection as 
needed. Follow ESS electrical 
self audit scheme.

4 1 M

15
Lifting / 
Crane 
Operation

X

The LoKI crane, overhead 
crane, and bunker crane 
are present and regularly 
operated in this area.

Dropped load, crush injury, 
equipment damage 4 3 H

Crane certified, load limits 
posted, trained and 
authorized operators only, 
taglines used, exclusion zone 
enforced

4 1 M



LoKI Operational Area Risk Assessment (ARA)
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Sample Preparation Area

2025-12-05

HazId
No. Hazard Type Is hazard present in 

the area?
Hazard 

description
What are the possible 

Consequence? 
Initial rating

Existing mitigations to control risk
Residual rating

Se
ve

rit
y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A Se

ve
rit

y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A

1 Electrical X Energized 
equipment

Electric shock, burns, or 
fire 4 3 H

Only qualified personnel handle live 
circuits, lock-out/tag-out procedures, 
regular inspection, appropriate 
protection as needed. Follow ESS 
electrical self audit scheme.

4 1 M

6
Radiation 
(Supervised 
Area)

X Activation of 
materials

Exposure to ionizing 
radiation 5 2 H Area classified, regular surveying of 

area, personal dosimeter required 5 1 M

11 Lifting / Crane 
Operation X

Use of 
overhead 
instrument 
crane for 
lifting or 
positioning 
components

Dropped load, crush 
injury, equipment damage 4 3 H

Crane certified, 2 ton load limits 
posted, trained and authorized 
operators only, taglines used, exclusion 
zone enforced

4 1 M



LoKI Operational Area Risk Assessment (ARA)
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Control Hutch

2025-12-05

HazId
No. Hazard Type Is hazard present in 

the area?
Hazard 

description
What are the possible 

Consequence? 
Initial rating

Existing mitigations to control risk
Residual rating

Se
ve

rit
y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A Se

ve
rit

y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A

3

Use of 
electrical 
equipment -
space heater

X Space Heater 
Use

Fire risk or burns if 
misused or left 
unattended

4 3 H

Use only CE marked heaters; place on 
stable surfaces away from flammables; 
switch off when unattended or use a 
timer.

4 2 M

7
Fire or 
Evacuation 
Scenario

X Emergency 
Evacuation

Personnel may not 
respond appropriately 4 3 H

Display emergency procedures clearly; 
ensure clear access to exits; conduct 
drills where applicable

4 1 M

10
Radiation 
(Controlled 
Area Context)

X Activation of 
materials

Exposure to ionizing 
radiation 5 2 H Area classified, regular surveying of 

area, personal dosimeter required 5 1 M



LoKI Operational Area Risk Assessment (ARA)
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Work & Maintenance Area

2025-12-05

HazId
No. Hazard Type Is hazard present in 

the area?
Hazard 

description
What are the possible 

Consequence? 
Initial rating

Existing mitigations to control risk
Residual rating

Se
ve

rit
y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A Se

ve
rit

y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A

14
Radiation 
(Supervised 
Area)

X Activation of 
materials

Exposure to ionizing 
radiation 5 2 H Area classified, regular surveying of 

area, personal dosimeter required 5 1 M



Task Risk Assessment for LoKI General Activities
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ESS-5939666

2025-12-05

HazId
No. Hazard Type Is hazard present in the 

area? Hazard description
What are the 

possible 
Consequence? 

Initial rating
Existing mitigations to control risk

Residual rating

Se
ve

rit
y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A Se

ve
rit

y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A

18 D03 
LoKI

Use of LoKI 
instrument 
crane for 
lifting and 
moving 
equipment

Dropped load, swing 
of suspended load, 
pinch points, collision 
with structures, 
failure of 
slings/rigging

Crush injuries, 
severe injury, 
equipment 
damage

LoKI IOE, 
Rigging Team

5 2 H

Only trained and authorized crane operators may 
use the crane; inspect the crane, hook, and all 
lifting accessories before use; confirm the safe 
working load of both the crane and slings; attach 
the load securely and lift slowly; maintain clear 
communication with nearby personnel; 
coordinate with D03 Overhead Crane and In-
Bunker Crane operators before lifting; establish a 
clearly marked exclusion zone—no personnel 
under a suspended load; ensure the travel path is 
clear; avoid sudden movements; perform a Pre-
Job Safety Check; follow the ESS Rigging 
Handbook and the applicable Lifting Plan; stop 
immediately if instability or unsafe conditions 
occur.

5 1 M

https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
https://chess.esss.lu.se/enovia/link/ESS-5939666/21308.51166.2906.40623/valid
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HazId
No. Hazard Type Is hazard present in the 

area? Hazard description
What are the 

possible 
Consequence? 

Initial rating
Existing mitigations to control risk

Residual rating

Se
ve

rit
y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A Se

ve
rit

y

Li
ke

lih
oo

d

Risk                                 
H, M , L, A

1 D03
LoKI

Lifting and 
installing 
sample 
holder via 
LoKI 
Instrument 
Crane

Dropped load / lifting 
failure, collision with 
nearby equipment or 
instruments, pinch 
points, crushing.

Severe injury, 
fatality, 
equipment 
damage

Authorized 
Crane Operators 
(LoKI IOE & 
Rigging Team), 
nearby 
personnel

5 2 H

Refer to lifting plan TRA (ESS-5940991). Use certified 
lifting equipment; trained & authorized operators and 
spotters; check load weight and rigging; establish 
exclusion zones during lifts; follow Rigging Handbook 
guidelines; consult Rigging Team for infrequent lifts.

5 1 M

Task Risk Assessment for LoKI Sample Holder Operation, 
Maintenance, Handling, and General Use
ESS-5939640

https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.30739.58534&to=ESS-5940991
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.30739.58534&to=ESS-5940991
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.30739.58534&to=ESS-5940991
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.30739.58534&to=ESS-5940991
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.30739.58534&to=ESS-5940991
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.30739.58534&to=ESS-5940991
https://chess.esss.lu.se/enovia/tvc-action/forwardToDocumentReference?source=21308.51166.30739.58534&to=ESS-5940991
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
https://chess.esss.lu.se/enovia/link/ESS-5939640/21308.51166.30739.58534/valid
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