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1 INTRODUCTION

The aim of this ergonomic assessment was to evaluate the use of the
Cylinder Lifter compared to other methods of manually handling cylinders
including churning and lifting them. The cylinder lifter has been designed to
reduce the need to lift the cylinders when positioning them on welding sets
or other raised platforms as well as improve manoeuvrability when they
need to be moved around a workplace.

2 THE ISSUES

Manual handling of cylinders has long been associated with risk of injury
mainly due to the weights being handled and the difficulty in gripping a
cylindrical shape. For large scale operations, a number of different
solutions have been developed including vacuum lifting equipment, crates
that are used to move multiple cylinders using a fork-lift and other such
devices. However, these are not helpful when only one or two cylinders are
used in a working environment.

Where cylinders do still need to be lifted into position, there is a need to lift
a heavy object which in relation to manual handling is a risk especially for
larger cylinders due to the weight, the bulkiness of the load and the lack of
a good gripping area.

2.1 THE CYLINDER LIFTER

The cylinder lifter has been designed to remove the need for the manual
handling or lifting of cylinders and can be seen in Figure 1.

An evaluation was carried out between manually handling two cylinders, a
large one of 85 kg and a smaller one of 63 kg. Both cylinders were
manoeuvred on to platform approximately 20 cm above the floor surface
height.
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Figure 1 Cylinder Lifter

2.2 EVALUATION OF THE CYLINDER LIFTER VERSUS MANUAL
HANDLING

Examination was made of the cylinder lift of the 85 kg cylinder and this was
evaluated using the HSE Manual Handling Assessment Checklist (MAC tool)
and the Rapid Entire Body Assessment tool (REBA). These are recognised
tools that enable evaluation to be made in workplaces when a change is
made to the work process. In this case, evaluating the manual movement
of cylinders and the use of the cylinder lifter to manoeuvre cylinders.

To move cylinders without assistive devices most often involves the use of
churning which according to BCGA GN 3. REV 3;2016 should only be carried
out over a distance of 5 metres.

The difficulty with cylinder handling is manoeuvring them into brackets or
cages where often the only solution is to lift the cylinder. This in itself is a
major risk of injury due to both the weight of the cylinder and the shape
and size of each cylinder.

The use of assistive devices has been researched previously including the
hand-handle interface tool (Devereux et al., 1998) and handle designs for
cylinder trolleys (Okunribido and Haslegrave 1999). The Cylinder Lifter has
been designed to remove the need for lifting and manoeuvring of the
cylinders by hand.

When using the Cylinder Lifter, the tasks involved including the following:

e Lining the Cylinder Lifter up with the Cylinder
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e Attaching and tightening the security strap around the
cylinder

Tilting the cylinder within the lifter using hand and foot
Positioning the cylinder where required

Placing safety chain on cylinder

Removing security strap

Removing the Cylinder Lifter

2.2.1 The MAC Assessment

A copy of the MAC assessment chart is presented in Appendix 1. The
assessment was carried out on two cylinders with weights of 85 kg and 63
kg under two conditions of moving the cylinders by hand and moving the
cylinders using the Cylinder Lifter. The postures adopted during the
cylinder movement are presented in Figures 2 to 7.

Table 1. MAC Scores

63 kg Cylinder 85 kg Cylinder

MAC Score for manual movement onto 15 15
stand
MAC Score for manual movement from 15 15
stand
MAC Score for Cylinder Lifter on to stand 3 3

MAC Score for Cylinder Lifter from stand
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Figure 2. Manual lifting of the 85 kg cylinder onto
welding set platform

Figure 3. 85 kg cylinder ready to be lifted
onto welding set platform
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Figure 4. Loading f the 85 kg cylinder using the Cylinder Lifter
onto a welding set platform

Figure 5. Manual lifting of the 63 kg cylinder onto a
welding platform

s Page 9 of 33



Report Number 601-00508 - On behalf of EFP-ME UK Ltd

Figure 6. 63 kg cIinder ready to be lifted

onto welding set platform

Figure 7. Loading of the 63 kg cylinder using the Cylinder Lifter
onto a welding set platform
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2.2.2 The REBA Assessment

The REBA assessment was carried out to allow a different assessment tool
to be used to examine changes between manually handling cylinders and
using the Cylinder Lifter. The REBA tool allows for a more in-depth analysis
of posture across different body sections, coupling to loads and the weights
of the loads.

Table 2. REBA Scores

63 kg Cylinder 85 kg Cylinder

REBA Score for manual movement onto 9 10
stand
REBA Score for manual movement from 8 10
stand
REBA Score for Cylinder Lifter on to stand 1 3
REBA Score for Cylinder Lifter from stand 3 3

The scores for REBA are then categorised into the following priority
groupings.

REBA Score Risk Level Action

1 Negligible None necessary
2-3 Low May be necessary
4 -7 Medium Necessary

8-10 High Necessary soon
11 - 15 Very High Necessary now

As can be seen from the scores above, the cylinder lifter significantly
reduces the score to a lower level for both cylinder types from a high
risk/very high risk level to a low/negligible level.

The difference in the REBA scores between the 63 kg and 85 kg cylinders
using the cylinder lifter is due to the number of changes in posture required.
These included having to bend forward when loading the cylinder due to the
handle height and reaching upwards to support the taller (85 kg cylinder)
when tilting the cylinder.

3 SUMMARY AND CONCLUSIONS

The evaluation of using the cylinder lifter as compared to the manual
handling of cylinders has identified that risks are significantly reduced when
using the Cylinder Lifter. Much of this is down to the loss of the need to lift
the cylinder at any point.

There are potentially some other factors which need to be considered as
part of this evaluation and that is the tests were carried out in a controlled
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environment where cylinders were placed onto a stand above ground level.
This is not necessarily the case in reality where cylinders are often stored
and positioned at ground level. The advantage that the Cylinder Lifter can
give is that cylinders can be manoeuvred into small spaces without the need
to churn or lift into position.

When raising the cylinder before moving it, whole body weight can be used
to tilt the cylinder in the lifter. While this is a large advantage compared to
lifting, some thought may need to be given to advising users on the need to
wear boots with good grips (toe protection should already be in place) and
ensuring the surrounding environment is dry and well maintained.

Conclusions

The use of the Cylinder Lifter compared to manually move and lift cylinders
significantly reduces the risks identified using the MAC tool and the Rapid
Entire Body Assessment.

Whilst carrying out the assessment with the 63 kg cylinder it was assumed
by the client that the attached handle was a suitable lifting point. It has
since been confirmed by the cylinder manufactures, that this is not the case
where handle is there to protect the valve (Figure 8) and does have a
warning on it to not use it for lifting (Figure 9)

Figure 8. Handle to protect valve and NOT for lifting, dragging or churning
cylinder
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Figure 9. Handle assembly on cylinder with icon indicating that the handle is
not for lifting

The requirement to lift any of the cylinder weights stated in the report by
any individual in the workplace would be difficult to defend. When carrying
out a manual handling assessment, the lifting of such weights would be
identified as highly risky especially with the poor grip associated with the
larger cylinders. Lifting such weights has been identified as a high risk of

injury with the types of injury induced including back, shoulder and elbow
injuries.

Page 13 of 33




Report Number 601-00508 - On behalf of EFP-ME UK Ltd

4 REFERENCE SOURCES

British Compressed Gases Association (2016). Guidance Note 3: Safe
cylinder handling and the application of the manual handling operations
regulations to gas cylinders Revision 3.

Devereux ], Buckle P, Haisman M. (1998). The evaluation of a hand-handle
interface tool (HHIT) for reducing musculoskeletal discomfort associated
with the manual handling of gas cylinders. International Journal of
Industrial Ergonomics; 21: 23-34.

Lloyds British (2015) Test report on Gas Cylinder Lifter Cranked Handle.
Report No 249594.

Okunribido OO, Haslegrave CM. (1999) Effect of handle design for cylinder
trolleys. Applied Ergonomics; 30: 407-419.

Page 14 of 33



Report Number 601-00508 - On behalf of EFP-ME UK Ltd

APPENDIX 1 MAC SCORES
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85 kg cylinder manually handled onto stand
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85 kg cylinder manually handled from stand to ground
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85 kg cylinder moved onto stand using the cylinder lifter
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85 kg cylinder moved from stand using the Cylinder Lifter
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63 kg cylinder manually handled onto stand
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63 kg cylinder manually handled from stand onto ground
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63 kg cylinder moved onto stand using the cylinder lifter
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63 kg moving from stand to ground level using the Cylinder Lifter
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APPENDIX 2 REBA CHARTS
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85 kg Manual Cylinder Lift from ground onto stand
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IF ne-ck irride bonding: +1 5 4 EEREREREDERERDE IFrhouldorir raired: +1
IFUpper Armir abduzted: +1 Upper Airm Szore
Stap 2: Lmcats Trank Pari Lower firm IF arm ir rupparked ar loaning: -1
; . L B Tablo B 1 z
:. a] F o ol b -4
- Le 1 o e I rir .
oy &5 q v 1 : [=[1]z]z= Stap #: Lmcats Luusr fArm Parition:
] = YT I o 1 1 T |z|1]z]® r V-
Stop Za: Adjurt... Upperfirm | 3 3 4 [5[a[5]5 (1L, =
IF trunk i tuirted: +1 Szare ] 4 5 [s5[s5][&]~ 5 / Loucr Airm Szore
IF trunk irride bonding: +1 Trunk Seore 5 3 EEBEERERE =
3 7 EEBEEBRERE
Stap 3: Lagr Stap ¥z Lmcats Wrirt Pariti
| Seore Alrzare Table &
.l:; :(I § 5 ::::;‘::: Szare B, (table B value + couplingr zore] — =", . _\ - E
) ) ) 1 z z [als)ef7]zfa]m]| |z = Wrirt Sore
" " LeaZzore 1 1 1 1 |z z|z[a[s[e[7[7] * Step Sa:ddjurk....
) z 1 z : |={alals[ele][7] 7] = IF wrirtir bent Fram midline or tuirted: @44 +1
3 z 3 : |=|a|5[e[7]7]%] %] ® Stap 1#: Lunk-up Parturs Scars in Tabls B:
: Lumk-up Parturs Scar | 4 4 3 4 4 [a[s|s|v[%[=z[a]%] o Uring valuer Framrte pr 7-9 above, lozaterzare in Table B Farture Score B
Uring valuer Framrtopr -3 above, lozaterzore in 5 4 4 4 [se|v[=[%[a[a]%] o
Takle & Forture Scarc & E 3 3 3 Tla| & af af10]0]10] 10 WellFitked handler and mid range pouer qrip, aood 7
+ 7 7 7 T [=[a]aa[w[w[n][n]n Bzzoptable but nat ideal hald or zoupling
Stap 5: Add Farceflmad Scars | 3 E} E} E} E} 4o a0 0] 0] 1] 1] 1 asseptable uith anokher body part, Foir: 4
IFLoad <Skar: +0 [} E] E] E] IR R EEEE Hard hold not azzepkable but parrible oo A5
IFLoadir§ ta 10kqr +1 FarcefLoad Szar, 0 0 0 R REEEBEBEBRE Ho hardler, aukuard, uneafe ith any bady part, =
IFload22lbr +2 1 11 11 IR EEEREEREE Hroccaptabin 43
Bdjurt: IFrhozk or rapid build up of For zocadd +1 = 1z 1z 1z EEEEEREEREEREE Stap 12: Scars B, Find zolumnin Table &

Stap b: Scars A, Find Rou in Takls ¢

Addvaluer Framortepr 4% 5 koobtain Szorc A,

Findrowin Takle C. Score A

Scori_nq:
1= Megligible risk
2 or 3 = low rizk, change may be needed
4 to T = medium risk, further investigation, change soon

& o 10 hiih rizk nvestiiate & imilement chanie

Table C Zcore

Activity Score

10 |

Final REBA Score

Add waluer Framortepr 1008 1160 ab-tain

Seore Bx Find Columnin Takls & and match uith Score ;'“‘”‘ ;

rou fromrtep & toobtain Table Greore.

Stap 13: Activity Scars

+11or more body partr are held langer than a minuke (reakiz)
+{Repeatedrmallrange azkionr [more khan dx per minuke]

+1Ackion caurer rapidlarqe ranqe change in parturer or uretakle bare

Task Mame Lifting cylinder onte stand

Reviewer

Jdoanne Crawford

Diate: 221082016

Thiz tool iz provided without warranty, The author haz automated the paper verion of this tool for applying the concepts provided in REEA .
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Report Number 601-00508 - On behalf of EFP-ME UK Ltd

85 kg Manual Cylinder Lift from stand to ground level

REE& Emploves Azzessment Worksheet Formirrion aranted by Dr Lynn Mzfinatamany to zanwsrt the paper bared Farmat to an Excelrproadrhest errion.
A Neck. Trunk and Leq Analysis SCOBES B: Arm= and Wrist Analysis
Stap I: Lucats Hack Pari Hezk Stan T: Lucats Ussar Arm Parit;
a1 o - Table & 1 2 3 - .
T i Le .1 i R o S— .
J ' N ¥ 1 EEEIEREEBEIREHER il ! % ey =
+1 ' 2 1 1 EEIRNHEHEEER | i .
£ 4 E d| 5| | A 5] & d] 5[] T 17y "
Treplahdiurk... Creryrem LU B EEHONEODEEOEE " o 005" . ‘
IFneckir tuirked: +1 q E 5 E| TS| &) T]FE]E]T]E]S Step Ta:Adjure...
IFneckirride bending: +1 5 q £ Tl & e T ] a] 7] %] 99 IFrhoulderir raired: +1
IFUpper Armir abducted: +1 Upper Arm Score
Stap Z: Lucats Trank Paritins Louecr Arm IF arm ir rupported ar leaning: -1
L . s R - " Table B 1 B
3 g p e
\ X B o - 1 : [=]1]z]= Stap #: Lucats Luusr Arm Paritine:
i ol (| S 1 1 T |z[1]z]¢ r V-
' z 1 z Fle|x|d
Zkep Za: Adjure... Upper Arm 3 3 dq G| d| 5| & VL y b E
IFtrunkir tuirked: +1 Seare d q 5 S| 5| &| T . [ Loucr Arm Score
IFerunkirride bending: +1 Trunk Szore 5 £ T L2 Il A =
E T & A EIREIR]
Stap 3: Lagr Stap ¥: Lumcats Wrirt Paritimn:
L Score A (reore Table G
.;:r; i} - i‘::’::;‘;': Teare B, (kable B walue + zouplingreare] —= 9 - - E
: ST 1 H z |a|s|e|v]sfafm[n]e ! Wrirt Szore
1 o aidel 17 Adds3 LeqSeare 1 [ [ i Je|z|zla|s[e|7][7] 7 Step Sa: Adjurk...
- = 2 1 z z HEIEIE R & IF urirt ir benk From midline or kuirked: Add +1
3 z 3 3 |z|da[s[e|7]7]s]s] 4 Stap 18: Lank-up Farturs Scars in Tabls B: E
Stap d: Lumk-uwp Parturs Scars in Takls ﬁl 4 q E q q d| 5| 6| 7] ] ] 9] % 9 Uringualuer Framrtepr 7-9 aboue, locatercore in Tabkle B Forture Scorc B
Urinqualuer Framrtepr 1-3 abowe, locaterzarein 5 q q q Sl e| 7 &) ] 9] 9] 9 Stap 11: Add Cuupling Scars
Tabl: A Forturce Scarc & 3 3 3 3 BRI EE R WellFikked handler and mid range pouer qrip, goedt 4
+ T T T T Lol o] QAo da] 1) 1] 11 Azceptable buknotideal holdor zoupling
Stap 5: Add Farcafluad Scars | 3_ & ) ) ) A D azcepkable with another body part, Fasr:
IFLoad < Skar: +00 [} E] E] E] o] 1] H| #1]z2]12] 12 Hand hold not azceptable but parrikle oo A
IFLoadir 5to10kgr +1 Forzefload Szor 10 10 10 10 M| 1] H] ] 12| 12| 2] 12| 12 Mo handler, aukuard, unrafe uith any body part, =
IFload:22lbr +2 11 11 11 11 M M1z 12| 12f 12| 12| 12| 12 tleoaccnptolbie: 45
Adjurt: IFrhock or rapid build up of Forze:add +1 = 1z 1z 1z 12| 12| 2] 12| 12| 12| 12| 1] 12| 12 Stap 12: Scars B, Find zolumnin Table ©
Ztap #: Scurs A, Find Reu in Taklse ¢ Add valuer Framstepr 10% 11 o gbkain
FAddvalucr fromerkepr d % 5 ko obain Seore A | Szore B Find Columnin Table € and match uith Szoren =are
Findrowin Takle G, Szore P B | + roufromrtep & tooktain Table Creore.
Tabl: C Score Activity Tcore Stap 13: Activity Scars
Scori_nq: +11or more body parkr are held lonqer than a minute (rtakiz)
1= Megligible risk +1 Fepeatedrmall range actions (mare than dx por minute]
2 or 3 = low risk, change may be needed +1 fction caurer rapid larqe ranqe change in parturer or unekakble bare
4 to T = medium rizk, further investigation, change soon | I
& to 10 = high rizk, investigate & implement change 1{, —
o= veryhigh ik, mploment change. | Fiasl REBA Score
Task Name Lifting cylinder anta stand Reviewer Jzanne Crawford Diate: 220082016

This tool iz provided without warranty. The author haz automated the paper verion of thiz kool for applving the concepts provided in REEA .
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Report Number 601-00508 - On behalf of EFP-ME UK Ltd

85 kg Cylinder Lift from ground level to stand

REE& Emploves Azzessment ‘Workshest Formirrion aranted by Dr Lynn Mofinatomany ko zonwert the paper bared Farmat to an Exzelrpreadrhest version.
A Neck. Trunk and Leq Analysis SCOBES B: Armz and Wrist Analysis
Stap 1: Lucats Hack Paritinn Hezk Staw T: Lucats Unpsr Arm Paritinn:
" . s Tabls & 1 z B - .
S r L vl i = — 0.
] 1 ¥ 1 : [=]d|1]z]=[4a[1[z[=z][4 il ] e ey ey
st 1 1 e [zlal1]el[z|s[=[=]5]¢% L "N
z z E d| 5| 3| d| 5] ] d]5]&] T L "
Trepladdiurt. Creryrrem LU B EEHONENEHEOEE " o T0-05° - -
If ne<k ir buirked: +1 q K H E| T 5] 6] T || 7] 5|9 Skep Ta: Adjurk...
IFneckirride bending: +1 5 q £ Tl & 6| T &] 9] 7] #]9]n IFrhoulderir raired: #1
IFUpper Armir abducked: +1 Upper firm Score
Stap Z: Lucats Trunk Paritine Loucr Arm IFarmirrupparted orleaning: -1
L - e R " TableE 1 z
| Ty | ¥ msan g b
Ry S o = - 1 : [=]1]z]= Stap #: Lmcats Luusr Arm Parit
i = LR i 1 1 T |z]1]z]¢ r y -3
et z 1 z Fle|x|d B
Skep Zar Adjurk... Upper Arm e E q 5| d| 5|5 - el
IFtrunk ir buireed: +1 Szore d q 5 S| 5| &| T . [ Louer Arm Score
IFerunkirride bending: +1 Trunk Szore 5 £ T L2 Il A =
E T & A EIREIR]
Stap 3: Lagr Stap ¥: Lucats Wrirt Pari
o Seore Alreore Table
I g i‘::’::;‘;': Szore B, [table Bualue + couplingreore] — a ! &) - E
e 1 pr - ey ,
! 1 z e d| 5] 6| 7| %] a]10)] 1] 12 Wrirk SZzore
1 o aidel 1 Adds3 LeaSeare 1 [ [ i |e|z|zla[s|e|T[7] 7 Step Sa: Adjurt....
= z 1 z z Fld|d| 5] &e]e]T]T & IFurirtir bent Fram midline or tuirced: fdd +1
3 z 3 3 |z|d[s[e[v|7]ss] = Stap 1#: Lumk-up Parturs Scars in Tabls B: E
Stap d: Lumk-up Parturs Scars in Takls ﬁl 1 q E q q d| 5| 6| 7| & #] 9] % 9 Urinqualuer fromrtepr 7-9 abowe, locatercore in Table B Forture Score B
Uringualuer fromreepr -3 abowe, lozaterzorein 5 4 4 4 HEIREIEIRIEIR] k) Stap 11: Add Cum a4 Scars
Takle & Farture S=are & i i i i HEEBEEEIEED Wellfitted handler and midranqe pouer qrip, aoodk #iF
+ T T T T oo o o)1) 1) 1] Azcepkable butnotideal hold ar coupling
Stap 5: Add Farcalluad Scars | 1 E} E} E} E} B N asseptakle vith another body part, Erh Coupling S<orc
IFLoad < Skar: +00 [} E] E] E] I B EEEE Hard hold nat acsephable but parrible oo A
IFLoadir 5ta10kqr +1 Forzefload Szor 10 10 10 10 M| 1] H] H]dz] 12| 2] 12| 1z Mo handler, aukuard, unrafe with any body part, =
IFload:zelbr +2 11 11 11 11 M| M| 12| 12| 1z 12| 12 12| 12 tleaccnptoltio: 45
Adjurk: I rhock or rapid build up of Force:add +1 = 1z 1z 1z 12| 12| 12| 12| 12| 12| 12| 12| 12| 1g Stap 12: Scm w Find zolumnin Takle ©
Stap : Scars A, Find Reu in Taklse ¢ Addvaluer Framrtepr 10 % 11 to obkain
FAddvalucr Fromrteprd %5 ko obkain Seore f. Szore B Find Columnin Takla & and match uith Scores =or:
Findrowin Takble G, Szoref 3‘ | + rou fromrtep & toabtain Tabkle Groore.
Table C Ecore Activity Tcore Stap 13: Activity Scars
Scori_nq: +11ar more body partr are held loanqer than a minute (reatiz)
1= Megligible risk +1Fcpeatedrmall ranqe actionr (maore than dx per minuke)
2 or 3 = low rizk, change may be needed +1Action caurer rapid larqe range change in porturer or unrkable bare
4 to T = medium rizk, further investigation, change zoon | |
& to 10 = high rizk, investigate & implement change 3 —
o= veryhigh ich,mnploment change | Fiaal REBA Score
Task Name Lifting eylinder onta stand Reviewer Jdoanne Crawford Diake: 2ai0E2016

This tool iz provided without warranty. The author has automated the paper verion of thiz tool for applying the concepts provided in REEA .
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Report Number 601-00508 - On behalf of EFP-ME UK Ltd

85 kg Cylinder Lifter from stand to ground level

Fermirrion granted by Or Lynn Mofnatomany to zonuerk the paper bared Farmat ko an Exzelrpreadrhe ok verrion,

REE& Emploves Aszezsment \Waorksheet

A Heck. Trunk and Leq Analysis SCOBES B: Arm= and Wrist Analysis
: Lmcats Heck Paritins Hesk Sten 7: Lucats Usser Airm Paritinn:
o M Takle & 1 z B "
Ty | L #1 * _— [T
A ) e 1 T [s[a|1]e]=]a]1]z[=]a i J _ ey 2 |
oooet 1 1 e [zla|1]e[=[sz]=z[5]¢® L "5
B B : |a]szlafs]elals]e]" W i
Skopla Adjurk.. Meck Score T'"“:;:“” 3 z 4 |s|elda|s|el7|5]s]7]z= ¥ o -5 -
1F riczk ir buiirked: +1 d B s |e|v[s[e[7[=]s]7]%]n Stop Ta: Adjurk...
IF riczk ir ride bending: +1 5 d EEREERRERERE IFrhoulder ir raire 4: +1
If Vpper firmir abdusted: +1 Vpper firm Szore
Step 2: Lmcats Trunk Paritins Loucr Arm IF arm irrupparted ar leaning: -1
L . s R - Table B 1 z
J Bl o wre " et
Ry W A v o 1 EEEHE Step #: Lucats Luusr Arm Puari
i = R Y I 1 1 T |z|1]z]¢® r y -
sl z 1 : | =|lez|=z[4 -
Stop 2a: Adjurk.. Upperfirm | ¥ B 4 | s|a]s]s {1l (i E
IF trunk ir buirked: +1 Szors d d 5 [s]s[e[7 % { Louer firm S<are
IF trunk irride bending: +1 Trunk Szore 5 5 IHEBREERE =
5 bl 3 | #|&|a[9
Stap F: Lagr
| Seore A lreore Table &
- i“l:"::;‘;': Szare B, (table B value + couplingrzore) — 4 - E
5P &0 1 enre) - . -
1 H z |a|s|efrfs]a]w] 1]z Wrirk Seare
.L o b1 Add 3 LoqS<are 1 1 1 1 |z|=[z[afs]s] ][] 7 Stop da: Adjurk...
; o z 1 z z | =|afdafs[els]7[7] ¢ IF urirt ir bonk Fram midline or tuirsed: Bdd +1
3 z 3 3 |l A S| e T|T] %] % 3 ¥: Lumk-up Farturs Scm
Step 4: Lumk-up Farturs Scars in Takls nI 1 d B d d |a|s[e[7[e]s]a]a] 9 Uring waluss Framrteps -9 abous, lnzatercore inTable B Farturs Szors B
Uring waluss Framrteps 1-3 aboue, lnzaterzore in 5 d d HERERERRRERE +
Table & Farkure S<ore & 5 § § EEREBEERIDEE li
+ bl bl bl T [l al el e[ n]n] 1 Bzzoptable buk notideal hald or zoupling 0
Stap 5: Add Farcaflmad Scars I 1 E} E} E} E} aldo o0 0] 1] 1] N ascepkable vith another body part, Fodr: 21 Coupling S<orc
IFLoad < Skar: +00 [} E] E] E] 0] 1] 1] Hf1z] 12| 12 Hard hold nat azzeptable buk parrible oo A
IFLoadir 5 ko filkgr +1 FarzcfLoad Sear 10 10 10 I EEEEEEEEE Hao handler, aukuard, unrafe uith any body park, =
IFlnad:22lbe +2 1 1 1 IHEE RAAEEEEEEEE [LEEEIR SRR
Bdjurt: IFrhock or rapid build up of Farzoiadd +1 = 1z 1z 1z [EEHEEEA A EREAEEEHEE Stap 12: Scars B, Findzolumnin Table ©

Stap k: Scars A, Find Rou in Takls ¢

Addvaluer Fromrtepr d % 5 ko obtain Score A.

Findrouin Takle G, Score A

Scori_nq:
1= Megligible rizk
2 or 3 = low risk, change may be needed
4 to T = medium rizk, further investigation, change soon

Geo il = hiih riz nvt#tiiatc ] imiltmtnt -:hanit

Table C Zcore

Ackivity Tcore

3 I

Final REGA Score

Add waluer Framertepr 1008 11 to aktain
Seore B:Find Columnin Takle © and maktch uith Score
roufromertep & toobtain Takle Creore.

Stap 13: Activity Scurs

+11armore body partr are heldlanger than aminuke (reatiz)

+1Repeatedrmallrange actionr (more than di per minuke)

+1Action caurer rapidlarqe range change in parturcr orunctable bare

Task Name Lifting eylinder from stand

Reviewer

Jdoanne Crawford

Diate: 2al0si2016

This tool iz provided without warranty, The author haz aukemated the paper verion of this tool for applying the concepts provided in REEA .
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Report Number 601-00508 - On behalf of EFP-ME UK Ltd

63 kg Manual handling cylinder onto stand

REEA Emploves Azzessment Warkzheet Pormirrian qranted by Dr Lynn Mofnatomany to zonwvert the paper bared Farmat to an Excclrpreadrhest vorrian.
A. Neck, Trunk and Leq Analysis SCORES B: Arms and Wrist Analysis
Stap 1: Lucats Hack Paritinn Heck Stan 7: Lucats Ussar Arm Pari
T R Takle & 1 z ) - .
W e, f L nl e — Wy,
J Y ¥ 1 z | x[af1]e]z]af1]e][=]4 i % ey A ~
2L A 1 1 1 e |z[af1[z[=z]s]=[=]s]¢ i "
z z : [ a5 =[a[s5]s[a]s]s]7 W I .
Srop 1a Adjurk... Neck Score T'"“Sk:::“”' ) z q [s|s[a[s5[e|7[5[s[7[=® oo e p—— - *
1F nock ir kuirked: +1 d 3 5 [ el v][s[elv]s[e[7]z]2 Stop Ta: Adjurt...
I neckirride bonding: +1 5 d EEHEEBREREBRREBREL I rhoulder ir raired: +1
IF Uppor Armir abdusked: +1 Upper Arm Seare
Stap Z: Lmcats Trank Paritins Lower Airm If armirrupparted or leaning: -1
g ; T Takle B 1 z
f -1 P I/ - ) . -1 ™
A Y e nd ' o 1 : [=[1]z]¢= Stap #: Lucats Lausr Arm Paritins:
i ol (AR P 1 1 T |z[1]z]z r V-
' z 1 : | #[z]=[4 .
Shop Ea: Adjurt... Upperfrm | 3 3 EERE - ] E
IF brunk ir kuirked: +1 Seore d d 5 [s[s5][&[7 % f Lower Arm Seare
I trunk irride bonding: +1 Trunk Szore 5 § [HEBEERE =
5 7 s | #]#]afs
Stap ¥: Lagr Stap ¥: Lmcats Wrirt Parition:
| Szore Alrenrs Table
- ::::;t::: Fenra B, (kablo B value + couplingrzars] — " - E
aar i e K] pr - =y ,
1 z R EIRE R R R Wrirk Seore
«l " Add+1 Ak Leq Seore 1 1 1 i Jelz]=z=[als]s[7[7] 7 Stop da: Adjurt...
o B 1 z e | s[alafs[el e[ 7[7] ¢ I urirtir bent Fram midline or toirked: @dd +1
3 z 3 [ s[a]s[el v &]s] ¢ Sta Lumk-up Parturs Scm Takls B: E
Stap d: Lumk-up Parturs Scars in Tabls nl 4 d 3 d d |da[s|e[7[z]=[a]a] 9 Uringualuer Framrtope -8 abous, lncatorzorein Tabls B Porturs Seors B
Uring waluer Framrteps 1-3 aboue, lncake rzore in 5 d d d [ s[e|v[els]alala] 9 Stap 11: Add Cunpling Scars
Takle & Forture Szore & i i i i HEEEIEEREED Wellfitked handler and mid range pouer grip, qopok #iF
+ 7 7 7 B R EE NN R Azzepkable but notideal hold or zoupling
Stap 5: Add Farcafluad Scars | 3 E} E} E} E} aldof o]0 d0f 1] 1] 1 azseptable vith another body part, Fodr: 21 Coupling Szore
IFLoad < Skar: +00 [} E] E] a [0 H| 1] 1 1z|1z] 12 Hand haold nat azzeptakle buk parrible oo A
IFLoad ir 5 ko 10kagr +1 Forzefload Szor, 10 10 10 IR EERBEEEAE Ho handler, aukuard, unrafe uith angy body part, =
IFload :E2lbr +2 11 11 11 | ] [z 2] e[z ] z[qz] 1z o cg-fodde: +5
Adjurt: [Frhazk or rapid build up of Forceiadd +1 = 1z 1z 1z 2 1z | 2z ]z ] 1zl 2] 1z[1z] 1z Stap 12: Scurs B, Find zolumnin Table li
Stap §: Scmrs A, Find R Tabla € Add valuer Framrtops 10 % 11t obkain
FAddvaluer Framrbepr d % 5 ko obtain Seore A, | Zzore ExFind Columnin Table & and matzhuith Scorer =908
Find rowin Table C. Seore B 7 | + rou Framrkep b ko obkain Table Greore.
Table: C Score Activity Tcore Stap 13: Activity Scars
Scori_nq: +11or more body parkr are held langer than a minuke reakic)
1= Megligible risk #Ficpeatedrmall ranqe actionr (more than dx per minuke]
2 or 3 = low rizk, change may be needed +1fckion caurer rapid larqe range chanqe in parturer or unrtable bare
4 to T = medium risk, further investigation, change soon | |
& to 10 = high risk, investigate & implement change 9 —
e = very high ik, mplement chinge | Fraol REBA Score
Tazk Mame Lifting eylinder onte stand Reviewer Jdoanne Crawford Diake: 22082016

Thiz tool iz provided without warranty. The author has automated the paper verion of this tool for applying the concepts provided in REEA .

Page 29 of 33



Report Number 601-00508 - On behalf of EFP-ME UK Ltd

63 kg Manual handling cylinder from stand to ground level

HEBA EITIFIICIyE'E' ASSE‘SEITIE'I'II I'.'-'Il:lrkShE'E't Fermirrion granted by OrLynn MzAnakomany ko zanuerk the paper baredFarmat ko an Exzelrpreadrhe sk uerrian.
A Neck. Trunk and Leq Analysis SCORES B: Arm= and Wrist Analysis
Stap I: Lucats Hack Paritinn Heck Stam T: Lmcats Ussar Arm Paritins:
o - - Table & 1 B ® . .
- = I. L #1 i +a L —— .
J ) W [ : [=[4|1[z][=z[d]1][=]z]4 4 ] W AP
5] 1 1 e |z[a]1]z]=]s[=]=[5]¢« L =N \
2 z K d| 5] x| d| 5| & d] 5] |7 L "
Thop taAdjurt... Neck Seare T'"“S“;:"” ) z 4 |s|e|a[s5[s]7[5]s[7]¢* - - i " ‘
IFreckir buirked: #1 q E 5 El T] 5] ] 7] &[] 7] &]9 Skep Ta: Adjurk...
IFrezkirride bending: +1 H dq 13 Tl 6| T &) 9] 7] %] 9] % Ifrhoulderir raired: +1
IFUpper Armir abducked: +1 Upper firm Szore
Stap Z: Lucats Trunk Paritinn Louer frm IF armirrupported or leaning: -1
L gy S " TabloE 1 B
| Ty | ¥ e g b
. :: x' i 5 ; & _zll > . = 1 z 3 L - Stap iz Lmcats Luuar Arm Fari
| = Nt F i - - [ [ : |z|1] 2| = . ]
et z 1 z ] ] 4 B
Skep Za:Adjurk... Upper Arm e E q 5| 4] 5] 5 - el
IFkrunk ir tuireed: +1 Seare d q 5 5| 5]&] T . [ Louer firm Szore
If trunk irride bending: +1 Trunk S<ore 5 1] T gl 7T & & e
E T & Fl F] 9] 9
Stap 3: Lagr Stap ¥: Lucats Wrirt Faritinn:
A Seare A freore Table
. \:1:; § - :::;;:':c': Seare B, (kabls B walus + couplingreare] —= . ] _\ - E
J . ) ST 1 H o |a|sfefv]a]alm|nufe il Wrirk Seare
" " o FrTn LeqScare 1 1 1 1 | z| x| z|a|s|&|7| 7] 7 Shop 9a: Adjurt...
z 1 z z HEIEIRIRINI RSN i IF urirtir benk from midline or tuireed: Add +1
B B B P |zlals|e[v[v]e]&] ® Stap 19: Luak-up Parturs Scm Tabls B: E
Stap d: Lumk-up Purturs Scars in Tabls ﬁl 3 q 3 4 4 d| B | T & %] 4] 4 9 Uring valuer Fromrtepr -9 aboue, locatercorein Table B Forture Scorc B
Uringwaluor framrtopr 1-3 above, lncaterzarsin 5 d d EEHBREERRRRERE Stap 1: Add Cumpling Scars
Takble & Farturc Szore @ E 3 3 3 B D ED WellFikked handler and mid ranqe pouer qrip, pood #i
+ T T T T Fl el a] gl ]| 1 Azseptable butnotideal hold or coupling
Stap 5: Add Furcalluad Scars | 3 E} E} E} E} alqo| a0 ] 1] 1] 14 asseptable uith another body part, Foir: 4 Coupling S<ore
IFLoad < Skar: +0 ] [] [] a o Ada ] 1] W] M 1z2] 2] 12 Hand holdnok azzepkakle but parrible ropr: A
IFLoadir 5 to 10kqr +1 Forzefload Szar 10 10 10 10 M) 1] M Hfizf1z] 2]z 12 Mo handler, aukuard, unrafe with any body park, =
IFload :2Z1br +2 1 1 1 1 M M1z | 12] 2] 12| 12] 12] 12 tleaccnnt abde: 47
Adjurt: IFrhock or rapid build up of Forze:add +1 = 1z 1z 1z 2] 12| z| 1z | 42| 12 12| 2] 12| 12 Stap 12: Scars B, Find zolumnin Table
Stap b: Scars A, Find Reu in Takls © Addvaluer Framrtepr 10 % 11 toobkain
FAdd waluer Framakeps % 5 toobtain Seore A, Zzore E:Find Columnin Takle & and matzh uith Zzare =are
Findrouin Takle G, Zzore P B | + roufromrtep & koobtain Takle Creore.
Tabl: C Score Activity Tcore Stap 13: Activity Scaras
Scori_nq: +11or more body parkr are held lonqer than a minute (reatiz)
1= Negligible rizk +1Fcpeatedrmall ranqe actionr (mare than dx por minuke)
2 or 3 = low rizk, -:h:mg-: may b needed +1Azkion zaurer rapidlarge range shange in parkurer orunrkakle bare
4 to T = medium rizk, further investigation, change zoon
S to 10 hiih rizk, inveﬁtiiate & imilcment chanie
Task Mame Lifting cylinder from stand Reviewer Joanne Crawford Diate: 22082016

Thisz tool iz provided without warranty. The author has automated the paper verion of this tool for applying the concepts provided in REEA .
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Report Number 601-00508 - On behalf of EFP-ME UK Ltd

REE& Emploves Aszessment ‘Warksheet

63 kg Cylinder Lift onto stand

Fermirrion qranked by Or Lynn Mofnatomany to zonuwert the paper bared Format toan Exzelrpreadrhect uerrion,

A Neck. Trunk and Leq Analysis SCORES B: Arms and Wrist Analysis
Stap I: Lmcats Hack Puari Heck Staw T: Lucats Ussar firm Parit
- - Tabled 1 z ® . .
¥ i Le .1 i 3 _— .
J Y ¥ 1 FIEEIERHEHEBEEIEEEEN il ! & ey
Voo A 1 1 1 e | zld4f1fe]z]s]z]=[5]¢% L =N
Trunk Farturs | — 2 EANE. TH-A A THEE A LA A i i, 0 085" » .
Step laAdijurt... Meck Score E— k) z 4 Sleld|s5]efl7]5]el7]% : h e
IF neck ir buireed: +1 q E 5 El T 5] &) V] #[ e T &]9 Skep Ta: Adjure...
IFneck rride bending: +1 5 q £ HEIRINIEIR IR RIR AN IFrhoulder ir raired: #1
IFUpper Armir abducked: +1 Upper ArmSzore
Stap 2: Lmcats Trunk Parit; Loucr Arm IF armirrupported orleaning: -1
S — e R " TableE z
J i Fance s
N AR o - 1 : [#[1]z]= Stap #: Lmcate Luusr Arm Paritine:
i ol (R F 1 1 T |z|1]z]z= y V-
' z 1 z le] ] 4 B
Skep ZarfAdjure... Upper Arm e E q 5| d]| 5] 5 i el
IF trunkir tuirked: +1 1 Szaore d q 5 5| 5] &] T .h:r [ Louecr Arm Szore
I runk irride bending: +1 Trunk Szors 5 i B EE =
E T & Fl &) a9
Stap 3: Lagr Stap ¥: Lucats Wrirt Pari
| Seare Alrzars Table G
\:1;, i} - i'::'::;:': Fzare B, (tabls B valug + ouplingreare] —=l ! _\ - E
) ) reare] 1 z N EIE B E R EE - Wrirk Scars
1 o aidel 1 Addes LeqSzare 1 [ [ i Jzlzlzlda]s|e[v[7] 7 Step a: Adjurt....
z 1 z z |l d]d] 5] ]| T|T & IF urirtir bent From midline or tuirked: Add +1
3 z 3 3 |zlals|e|r|v][e[=] Sea Lusk-up Parturs Scars in Tabls B: E
Stap d: Lumk-up Parturs Scars in Takls ﬁl 1 q E q q d| 5] 6| 7] &] #] 9] 9 9 Urinqualuer framskepr 7-9 above, locatercore in Takle B Foarture Score B
Uringualuer Framrtepr 1-3 aboue, locatercore in 5 q q q HEIREIEIRIRIR) 9 Stap 11: Add Caupling Scars
Table @ Farture Score A £ E E E HEEEIE I EDED Well Fikted handler and mid ranqe pouer qrip, aood #iF
+ T T T T Flala]lajto]taf Hf | A Azcepkable buk notideal hold ar coupling
Stap 5: Add Farcafluad Scars | 1 E} E} E} E} o400 1] 1] 1 asseptable vith another body part, Fodr: 21 Coupling S<ore
IFLoad <Skar: +00 [} E] E] a [0t 1| 1] #]z]1z] 12 Hard hald not azzeptable but parrible oo A5
IFLoadir ko i0kar +1 Forzefload Szor 10 10 10 10 M)A 1| M4z 12] 2] 12] 12 Mo handler, aukuard, unrafe with any body part, =
IFload:22lbr +2 11 11 11 11 M| 12|12 ] 2] 12| 12| 12| 12 tleoccapfotin: 47
Adjurt: Ifrhozk or rapid build up of Forzeiadd +1 = 1z 1z 12 12| 12| 2] 12 ) 12| 4] 12| 12 12| 12 Stap 12: Scars B, Find zolumnin Table
Stap b: Scars A, Find Reu in Takls © Addvaluer Framrteps 10% 11 ko obkain
FAddvaluer framrkepr 4% 5o obkain Score A Szore Bs Find Golumnin Tabls & and makch vith Szoren =are
Findrouin Table G, Szore P 1 + rou fromrtep & tooktain Table Greore.
Table C Ecore Activity Zcore Stap 13: Activity Scars
Scori_nq: +11ar more body partr are held langer than a minuke reatiz)
1= Megligible risk +1FRcpeatedrmall range actionr (more than dx per minuke)
2 or 3 = low rizk, change may be needed +1Action cawrer rapid larqe range chanqe in parkurer or unskakble bare
4 to T = medium risk, further investigation, change soon |
& to 10 = high rizk, investigate & implement change 1 —
o= ory bigh ik mploment chnge | Fiaal REBA Score
Task Name Lifting cylinder onte stand Reviewer doanne Crawford Diake: 2ai0E2016

This tool iz provided without warranty, The author haz automated the paper verion of this tool for applying the concepts provided in REEA .

Page 31 of 33




Report Number 601-00508 - On behalf of EFP-ME UK Ltd

63 kg Cylinder Lift from stand to ground level

REEA Emploves Azzeszment ‘Worksheet Fermirrion qrantod by Dr Lynn Mefinatomany to convert the paper bared Farmat to an Excolrproadrhoct verrion.
A. Meck, Trunk and Leq Analysis SCORES B: Arms and wWrist Analysis
Stap 1: Lucats Hack Paritins Hezk Sten T: Lucats Usear Arm Paritins:
e R Table & 1 B B " .
] T | Lo #1 / LR ——_ [
J 1 i 1 : [z[al1[z]z]al1[z][=]4 1l ] W ey e
st 1 1 e |xldal1]e[s|s[s[=]s]% L "
£ 4 E 41 5| =] 4] 5] &] 4[5 &| T &l "
Stop 12 Adjurt... ek Soare T'““Skp“"“” 3 z 4 | 5|sla|s5|sl7]|5|5]7]¢ # o -7 3 *
W ro-ch ir busirted: +1 S 4 ¥ E | e 7] 5] el 7] ee] 7] ] 5] SterTadiue..
IFreckirride bending: +1 5 q £ Tl &[] 7] &)l 7] &]9]9 IFrhoulderir raired: #1
IFUpper Armir abducked: +1 Upper Arm Szaore
Stap 2: Lucats Trunk Paritinn Lower Arm IFarmirrupporked orleaning: -1
L . ey . " TablsE 1 B
! Sy , g [P gl Les
. :: ‘.' i 5 ; & —f" & . = 1 z 1] 2| = Stap k: Lumcats Luuar firm Faritins:
1 " YT o " 1 1 : |el|1]z]¢= r L w
et 2 1 z HEEAEIR R
Skep Za: Adjurt... Upper Arm e K q E51d| 5] 5 - y A= E
IFtrunk ir kuirte d: +1 Szore d q 5 Sl 5] &] T . { Louer Arm Szare
IFtrunk irride bonding: +1 Trunk Score 5 £ T )7 E] % =
E T & Fl ] 9] 9
Stap F: Lagr Step ¥: Lucats Wrirt Paritina:
- Scare A lrears Table &
I Aty i'::’:;;‘;':ci Senrs B, (table B ualue + couplingrzore) ——=1" . & . E
£ 0 1 reare) - e -
! 1 Z 3 d ] 5] & 7] &£] 4 ]40] ] 12 Wrirt Szore
#l o3 A4d 43 LeqSeore 1 1 1 1 el 2] 2| d] 5] ] T[T 7| Skop Ya: Adjurk....
) Z 1 Z Z HEIEIRIRINI SN Ed IFurirtir bent From midline or tuirke d: A4 +1
3 c 3 3 HEIEIR IR R KA E & Step 10: Lumk-up Furturs Scurs in Takls B:
Stap d: Lumk-up Parturs Scar - nl 3 q B 4 4 |d| 5| & 7| z|z|ala]| 9 Uringvaluer framrtopr 7-9 aboue, locatercorcin Table B Farture Score B
Urinqualucr Framrkepr 1-3 aboue, locaterzorein 5 q q q HERNEIEIEIEIR 9 Stap 11: Add Cunpling Scurs
Takle A Farture Szore & 3 i i i HEEEIE R EEEEED Well Fitked handler and midranqe pouer qrip, aooch #i&
-+ T T T T Flal el ool 1] ] N Accoptable but notideal hold or coupling
Stap 5: Add Farcalluad Scars | 1 % £ £ £ alqof 0] 0] 0] 0] 1] 1] 1 azseptable vith another body park, Hodrs ¥ Coupling Szare
IfLoad <Skar: 40 4 a a a Joftefw0] 1] H| Mf1z]1z] 12 Handholdnot azzeptable butparrible  pooe 28
IfLoadirSeo {dkar +1 Forzefload Szaor 10 10 10 10 W) | ] ) 2] 2] 12 12] 12 Mo handler, aukuard, unrafe with any body part, =
Ifload-22lbr +2 1 11 11 11 ] M) 12 ] 12| 2] 12| 12/ 12] 12 Uile aesaptadin: 47
Adjurt: IFrhock or rapid build up of Force:add +1 = 1z 1z 1z 2] 12| 1z 12| 12| 12] 12| 12| 12| 1z Stap 12: Scars B, Findzolumnin Takle
SZtap % Scurs A, Find Reuin Takle & Add valuer Framrtepr 10 % 11 toobtain
Addwalucr framrkeprd &5 koobkain Soore A, Seore B Find Column in Takls € and matchuith Szoren =are
Findrouin Tabkle G, Szare A 3‘ | + roufromstep & tooktain Takle Creore.
Tabl: C Zcore Activity Tcore Stap 13: Activity Scars
Scori_nq: +11ar more body partr are held longer than a minute (rkakiz)
1= Megligible rizk +1Fcpeatedrmall range actionr [more than dx per minute)
2 or 3 = law rizk, change may be needed +1Action zaurcr rapid larqe range chanqe inparkurer orunctable bare
4 ko T = medium rizk, Further investigation, change zaan | |
& bt 10 = high rizk, investigate & implement change 3' —
= veryhigh gk, implement change | Fiaal REBA Score
Task Mame Lifting cylinder from stand Reviewer doanne Crawford Diake: 22082016

Thiz tool iz provided without warranky, The author haz automated the paper verion of thiz tool for applying the concepts provided in REEA .
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