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Instrument Hazard Analysis



DREAM Instrument Hazard Analysis (ESS-0454185)
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DREAM Instrument Hazard Analysis (ESS-0454185): Radiation Safety

* Bunker, Guide housing, Cave, Experimental Hall
Hazard type

* Prompt ionizing radiation / Activation

Risk = Severity x Likelihood

* H1/H2/H3 scenarios

* All risk are Acceptable

Mitigations in place

» ESS-3999144 in bunker

« Shielding — .

.
A B © D E F G H I B) K L M N o P Q a
« P dure: Work order/ RP k permit
roceaure:. VWWoOrkK oraer, WOr ermi Risk
Radiatio . .
+ PSS, Radiati monitori o
, Radiation survey/monitoring n Hazar iy
Identific .
. Reductio
ation
1 n
2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
arr Target Risk
Likelihood
— From ESS
Radiation Cause Radiation per vear st get Ri
Buildi Instrumen | Instrumen n d o Initiati / Person m " - Source of |Sub Mode | (FromH F— Severity TafL ’e;aR‘fk Actions to Mitigate Risk
uildin lazar: e nitiatini lazar: eve Severity .
2| tarea |tsub-area | Affected Hazard /Task | Catecorv) (non-H1 Haz (Risk Controls)
Number Event exceeds ESS- event only) ESS
0000004 by
3 0000004
Bunker Access to
X the bunker EXPiSEd
o1 :"maw codbagy|Proton  [during i a) See FS5-3009144 - Conventional
pectromet az’ beam Off | maintenanc WIt. otlt ctivation and Radiological Hazard Analysis and
er e radiation Risk Assessment of NSS Bunker Area
safety task
4
s Access to
Primary proton | bunker- _ a) See £55-3009144 - Conventional
DO1 Spectromet RadHaz2 beam OFf B.arners and | Worker Activation and Radiological Hazard Analysis and
er signage Risk Assessment of NSS Bunker Area
disregarded -
5
Bunker Worker
remains in
bunker Exposed
Primary when worker Prompt
D01 5 RadHaz4 Proton . ith ionising a) See FS5-3999144 - Conventional
pectromet az beam On | PUNKeris without radiation and Radiological Hazard Analysis and
er closed off |radiation Risk Assessment of NSS Bunker Area v

< 2 First Sheet Revision History Instrument overview ~ Radiation Risk Index  Conventional hazards Laser Hazard Check list ~ Hazardslist =~ Systems| == + ¢ COSSSE——— >



https://chess.esss.lu.se/enovia/link/ESS-0454185/21308.51166.59413.40188/valid

DREAM Instrument Hazard Analysis (ESS-0454185): Conventional hazar@
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Hazard sources
» Suspended loads, Toxic substances, Projectiles, Exposed conductors, Unprotected heights, Arching (HV),

Flammable material, Sharp edges, Cold surfaces, Wet environment, Oxygen depletion, Magnetic fields, Hot
surfaces, Negligence, Laser radiation, Motorized components

Risk = Severity x Likelihood

* Acceptable, , Unacceptable (ODH, Loads, Magnetic fields)

Mitigations in place

» Ventilation (ODH assessment ESS-4246467 , Training, Warning sign for Pacemaker
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Area Risk Assessment
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@. Experimental =

— DREAM cave 1:

- DO01.100.5123 ﬁ

- DO01.105.5123 @
- D01.110.5123

DREAM cave 1 roof:

- D01.120.5123

DREAM cave 2:

« DO01.100.5122

« DO01.105.5122

DREAM cave 2 roof:

Preparation

— ° DO01.120.5122

DREAM sample preparation lab:
« DO01.105.5127

Control DREAM control hutch:
Room - D01.110.5127
Elevated DREAM external elevated floor:
floor « D01.105.5120

— DREAM cave cabinets area:

« DO01.105.5124,

- DO01.110.5126

DREAM front utilities area:

« DO01.100.5125

DREAM maintenance area:

« D01.100.5121

DREAM beam-line: (bunker?)

. ° D01.100.5128
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DREAM Area Risk Assessment (ESS-5969230): Examples

Experimental _
Cave
Sample
Preparation
(Dry “laboratory”

No chem. =& D08)

Activated materials/samples

=» Survey, handling, Storage according to RP guidance
=> Labeling and storage according to RP guidance

=> Appropriate RP trainings.

Installation of sample environments

=> Crane training, authorization and lifting plan

=> Utilize lifting equipment

=>» Minimize solo lifting

=>» Use as many people to lift as needed to lift safely
= Lock on crane and Sliding platform

Detector and monitor gas
= Normal operations: ODH monitors in the cave
=» Maintenance: Personal ODH monitor recommended

(Hazardous) user samples / “Usual” chemicals

= Proper labeling and instructions for handling samples
= Sample/Chemicals stored in chemical cabinets

=» SDS sheets available

=» Chemicals shall be registered in the chemical database
=» Use correct PPE

o

Procedures how user samples

are handled still to be developed.
Reference:

ESS Experiment Safety Review
Procedure (ESS-0024107).
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DREAM Area Risk Assessment (ESS-5969230): Mitigations
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DREAM Area Risk Assessment (ESS-5969230) o~
=
_

! 0 ! 0 Risk

1 4 0 2 6 0 * Very Low

0 3 0 0 3 0 * Low

0 2 0 0 7 0 . High

0 2 0 0 8 0

Worst residual risk (as of today)
Cold
Fire Biologi Cryo lonizing Optical Mag. Heat Motion Mechan. Pressure Work  Ergono
Electric Chemicalcal ODH rad. rad. Laser  Fields Fire Saf. Saf. Lifting Vacuum place  mics Security

Cave X X X X X X
Sample Prep. X X X X
Control Room X X
Gas bundles X X X X X
Elevated floors X X X
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Task Risk Assessment



DREAM Task Risk Assessment (ESS-5972865)

Task Risk Assessment: General operational, maintenance, handling & support activities on DREAM

o

General users Ergonomics Workplace Tech. measures
All authorized personnel lonizing radiation Chemical Safety Authorization / Procedure
DREAM team Mechanical safety Cryogenic Safety & ODH | | PPE

What are the possible

Ref. no Location What is the Task or Activity? What is the Hazard?
Consequence?

Who is affected? Initial rating Mitigations to control risk Residual rating

Risk
H M L
VL

Risk

H M, L
VL

Severity
Likelihood
Severity
Likelihood

Secure bundle during transport, if needed be two
people, use appropriate pallet-truck, inspect gas
bundle, regulators, valves, and hoses before
connection, wear appropriate PPE, connect the anti-
whip protection for the hoses, ensure adequate

wentilation, keep valves closed when swapping 3 1 L
bundles or when not actively in use, enroll the gas WO rst
cylinder handling training. Only trained personnel R. k

who is competent to the do the work should handle

High-pressure gas, bundle DREAM team
tipping, regulator/connection Impact injury, gas release, ODH personnel, authorized
failure, oxygen-defiency (ODH) if|effects, equipment damage technicians or ESS
major leak technical personnel

Transporting, positioning, connecting
and operating detector and beam
monitor gas

and connect gas bundles and pressurize system.

Ensure coordination with other parties. befo re

L L3 [
Only authorized/trained personnel are allowed to do m Itlgatlon
this operration, wear appropriate PPE, avoid (2/3)

awkward working position. 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

Authorized crane ) .
crane and slings, attach the load securely and lift

slowly, maintain clear communication with nearby 4 1 M

) Falling load, collision, manual Impact injury, musculoskeletal
Installation/removal of the sample - o T B o ) operators (DREAM
. . handling, tools slipping. injuries, pinch injuries, equipment o 4 |3
vessel via DREAM instrument crane S ) team, rigging team), ) .
pinching, crushing damage personnel, establish a clearly marked exclusion

nearby personnel
v 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.
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DREAM Task Risk Assessment (ESS-5972865)

Only trained and authorized crane operators may

use the crane, inspect the crane, hook, and all lifting Wo rst

accessories before use, confirm the safe working load -
of both the crane and slings, attach the load securely RISkS
Auhorized DREAM and lift slowly, maintain clear communication with

IS - - pe : . : personnel, rigging s |2 nearbg..r personnel, establish a clearly marked s ; M bEfo re
lifting and moving equipment collision with structures, failure |equipment damage exclusion zone—no personnel under a suspended

team M~ H
of slings/rigging load, ensure the travel path is clear, avoid sudden m Itlgatlon
movements, perform a Pre-Job Safety Check, follow

the ESS Rigging Handbook and the applicable Lifting (3/3)
Plan, stop immediately if instability or unsafe
conditions occur.

Dropped load, swing of
Use of DREAM instrument crane for suspended load, pinch points,  |Crush injuries, severe injury,

Risks before mitigation:
VL=1 L=1

L
1l

3

e _ Risks after mitigation:
N = A VL=1 L=17 H

Il
o
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Specific Task Risk Assessment



DREAM Specific Task Risk Assessment (ESS-6018271)
€sS

1 Task Risk Assesqment [TRA) 1 |
z | work package. Project or $ystem: Sample vessel | : :
z | Area Coordisator [AC): Asna For : 1 I
U
4 | Responsible Manager [RM): Mikbail Fepgenson | I : i
1 1 T
5 ! 1 |
. K L . N ‘w'hak are the possible . L . . . . " Further action |
Ref. nof Location | %hat is the Task ar Activity? | What is the Hazard?, - - wihois affected?| Inltl:lI rating Titigations to control risk|  Fesidual rating | el Owner | RRA | Fef. doc.| Fallow up |
nzequen 1 - -
: bl T = T Specific TRA Installation and removal of DREAM sample vessel
I
I ‘% E: H, ML, ’% E HL, | :
T , Y L )
! [
1 [ Paintain clear walkways. : !
: : Enzure the pallet jack is : i
Transpark of sample vessel I [ suitable Far the load and 1 |
1 and zuppart table taffrom : A : i iz stable when moving, if 2 I L : ;
i
DREAM storage location bo | Collision with ! [ lack of vizibility or 1 |
DREAM cave using a pallet | people, walls, ather : Minar injury, damage ta : unztable consider twa : i
Ed DREAM |[jack wquipment. | equipment All personne:] [ |
B e R SRR P e e SR T el el B B B o I
| T
! i
| +
| i
! i
| T
! Name iRoIe/TltIe
! ]
! Owner Anna Fornell 'DREAM I10E
i
|
- . i ! .
| olif Reviewer |Tim Birkin '{OHS Officer
2 | 3 !
| B2 2-EINEZEE) . . ! . . . ..
i Approver |Mikhail Feygenson ‘Head of Diffraction and Imaging Division
|
! H
|
|
. . ! »
= Collizion with | 7l
i dE peaple, wallz, other: CREAM team
cnccart table with DEEAM crane | #qUipment ! perzannel or
DREAM |frec ES5-5939zaifor dobgiled |- Falling laad : EZE technical
# fewe | liwwusionadeboral |- Pinching, cruching | Injury, equipment damage  lpereonnel | lamditescgssue L L b 10E [Anna Fornell) |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
3 | 4
|
|
|
|
|
|
|
InstallationdFemanal of the - Callizion with 1
sample veszel with DREAR | people, walls, other : DREAM team
crane [see ESS-5554 946 For | cquipment | persanncl ar
DREAM | detailed inztructionsz and - Falling load : ESE technical Wirivs lifkinaclan
10 cave photos] = Pinching, crushing | Injury, equipment damage personnel (ESZ-60dizesy  [I0E [Anna Fornell]
T [ |
Conncction of the sample : [ 1
wesgel bo the vacuum cones 1 DREAM team : :
4 [zee ESE-E554 346 far - Pinching : persanncl ar ale, M Fallow Tark Firk drrerrment 2|2 ik |
DREAM | detailed instructions and = Use of manual 1 EZ% technical : For DREAM Genoral askiviticr :
i cave phatas] tools [merew driver] ! Injury, cquipment damage persanncl I ESS-Gaghaet |
T T |
5 1 1 |
4 .
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Local Rules



DREAM Local Rules for Safety (ESS-6007318)

DREAM Local Rules & s i DREAM Local Rules & o DREAM Local Rules & ocs ) o
4 SOURCE 4 SEIURCE S/ SOURCE
Workplace Hazards = Workplace Hazards - Workplace Hazards =
The General Local Rules for the Experimental Halls apply ESS-5666329 = T
The Area Risk Assessment for D01 +D03 Instrument Halls apply ESS-4751874 [T — D:::rri P Specific Location & Rules
This notice identifies the local hazards present and highlights specific rules that P
apply to this area. ‘Vehicles moving Forklifts may be present around DREARM.
Fordon i rérelse Personnel must remain alert for forklifts
Refer also to the Experiment Safety Document (ESD) posted cutside the cave. ‘& operating in the area. PPE
— —— Do In the stai levated fl d the top of PPD
= n L= alrs, ele ioar, 3n: La | = =
Area Responsible Anna Fomell (DREAM 10E) . IIrFi,sk the w:\'& P State when Requl;i‘l Dei:zzni Dez:?ni Defi:endn;r;i '.:::_n
= N - _ - - @z per on 5! on =H on radiaticn
Telephone +46 72 179 26 81 Exercise caution and remain aware of the required if ARA risk risk risk hazard i=
various working levels around the instrument not at all assassment ment ment
DREAM Area Risk Assessment ESS-5969230 ares. times
Obstacles Trip hazards and general obstacles are present
Radiation Protection (RP) Group +46 46 888 35 25 Snubbelrisk arcund DREANM.
Hazard Stay aware of the surroundings and maintain g
o Specific Location & Rules good housekeeping. :
Description 1
zemerzl Danger Theres are multiple simultanecus operations E"_"Shi_nl? rﬁﬂ?:ﬁﬁ;ﬁ;sﬁ;ﬁ?ﬂ? (goods lift, lacal 5
i i amris| - =
' Fara '::”g_ "':f;" t:de f?,?:u::s;T ment Hall, ) Maintain a safe distance from all motion 3
M main slert a posted signs. 3 systems and follow the guidance in the i
Only trained personnel may enter the cave. mation risk assessment (ESS-5467337). i
lonizing radistion lonizing radiation hazard is present. Harmful Lead iz present 3t DREAM. Hazardous sample :
Radicaktiva Smnen, | Follow access and ESS Sample Handling Heslth hazard may bs present in the sampls preparation room 3
me:lre [FSS-I!CI\ZIIIZ]. Do _rmt_mm'e or Skadliga Smnen and in the cave. 3
alter shielding without authorization from Wk ofarias 3m Follow ESS Rules for safe handling and g
- - =l ga amnen z
Radiation Protection. storage of lead (ESS-3884148). Personnel H
Electrical Electrical hazards are present. :'a“d_l"'g::m:::"'[ﬁ have c_llemital safety -
o ) Al electrical work must follow Rules for Co- raining. Any chemical use requires a specific
Hisfarig =g | o dination of Electrical Safety (ESS-0328120). é risk assessment. Refer also to the Experiment
Safety Document (ESD) posted outside the
cave.
Coygen Deficiency | Low oxygen level may oocur in the cave. . -
o Hazard |f the ODH alarm in the sounds, Flan'lmab!e ) Small qI.IaITtItIEI'S olﬂarrmabl:ulllqll.';lf may be
the cave immediately. Brandfarligt Srne present — e.g. Isopropyl alcohol (IPA)
Risk fér syrebrist Personnel handling chemicals must have
chemical safety training. Any use requires a
COwerhead load The DREAM instrument crane and D01 overhead spedific risk nt. Keep fi: bk
~ crane are present and regularly operated in this away from ignition sources.
Hingande last ares - - - -
Remai of the cranes, k dear of Prgsurlﬂd Pressurized cylinders are located on the backside
their operating zones, maintain eye-contact ol nder_s ofthe cave.
with crane operators, and follow all posted Gazbehallzre under | Only trained and authorized personnel may
safety procedures while the cranes are in use. tryck handle cylinders.
. . P . N p " . P
Safety is everybody's job - all day, every day i‘ ' Safety is everybody's job - all day, every day i‘ 2 Safety is everybody's job - all day, every day .§‘ 2
OHS&E OHI&E OHS&E

NI CILL LD G ¥ S 000 1, B g G4
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Thank you!



