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Abstract- This study is about the evaluation & assessmeithefworkstation to improve the productivity by
reducing the back pain, shoulder injury; fatigue. Bere is growing concern to improve productivityd
safety. Work-related musculoskeletal disorders (VidSare a major concern in industry which can also
compromise competitiveness due to costs relateglotker compensation, labour turnover, absenteesrr
quality and reduced productivity. Lower back parttie main problem in Transformer manufacturingisidy.
Taking ergonomic survey it is cleared that workeanes facing such type of problem because of havimgaoper
workstation. This Paper consists the Ergonomicuatadn of the workstation to improve the produdsiviby
reducing the back pain, shoulder injury, fatigue &roductivity is an important indicator of ecoriorgrowth
and social health. High performance and produstikgiquire the right sitting posture. So for consiag this
factor operator needs proper seating arrangemehttbat their problems regarding the MSDs can bleced

& productivity will be increasedlt is revealed that the suggested workstation iwgsoworking posture and
results in reduced postural stress on operatodiesand, consequently, reduce prevalence of M$Dptoms.

Index Terms- Ergonomic evaluation, Muskuloskeletal disorderlaRM/orkstation design.

1. INTRODUCTION

Work-related musculoskeletal disorders (WMSDs) aré/here 91% of operators are suffering from WMSDs.
one of the greatest occupational health concertiere is the study of Transformer Manufacturing
today. Of the many types of WMSDs, low backindustry is being taken where operators working on
disorders (LBDs) are the most prevalent and bthe German made Coil Winding Machine. The
themselves constitute a major health andransformer winding operation is performed on the
socioeconomic problems [1].Decades of research ha#nding machine on provided stool arrangement
identified certain physical workplace factors thawhich is hard & flat in surface without any backres
increase the risk for MSDs.Perhaps nowhere is tiggure 1 shows the details of posture adapted [5].
problem of stooped and squatting posture of greatefhe task of winding transformer is repetitive and
magnitude than in developing countries such asalndtontinuous thought 9 hours of working in a whole
[1]. An adaptation of such postures is frequentlgay. In this condition back is bent excessively and
observed in small scale industries in India. Theostures of different parts of a body dramatically
evaluation of the workstation to improve thedeviate from its neutral. Most of the experienced
productivity by reducing the back pain, shouldeoperators leave their jobs because of poor working
injury, fatigue etc. Productivity is an importantconditions and musculoskeletal problems. The
indicator of economic growth and social health. iHig ergonomic guideline and principles are meant to
performance and productivity require the rightisgt provide an orientation towards the physiologicatl an
posture. In industrialized countries, upper limbrkvo psychological need of the operator. The design is
related musculoskeletal disorders (UL-WMSDs) aressentially a compromise between the operator’s
the most common form of occupational diseases [3piological needs, as determine by the ergonomics
So for considering this factor operator needs propguidelines and physical requirements of the
seating arrangement such that their problenggquipment [4].Basically when one sits on hard siafa
regarding the MSDs can be reduced & productivityithout any backrest, the Ischia tuber sites asts a
will be increased. Most of the manually energizedulcra around which the pelvic girdle rotates unther
operations in these industries are evident of sucMeight of upper body. Regardless of what one sits o
postures. An industry is identified in central ladi an armchair, stool, an office chair, a car seator
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wheelchair the body is always mechanically affectechealth professional agrees on: good posture igalrit
How seating is designed always has an impact. Proge longevity and good health. Alexander Techniques
fit becomes much more important when it relates tBractioners, Qi Gong and Yoga masters, Neurolqgists
product that a person will be physically interagtin Fitness expert and Ergonomist all understand that
with for hours at a time. There is one thing thagrg keeping the body in alignment is of utmost
health professional agrees on: good posture igarit importance [6].

to longevity and good health. Alexander Techniques The present study had the fuihy
Practioners, Qi Gong and Yoga masters, Neurolqgistsbjectives.

Fitness expert and Ergonomist all understand that 5. To investigate the prevalence of

keeping the body in alignment is of utmost musculoskeletal problems in operators’
importance [6]. population
The present study had the fuihy 6. To improve the working condition by
objectives. suggesting new workstation
1. To investigate the prevalence of 7. To assess the working condition
musculoskeletal problems in operators’ improvement
population 8. Assessment of the new workstation to
2. To improve the working condition by improve the productivity
suggesting new workstation 2. Questionnaires and Interview Technique
3. To assess the working conditionQuestions pertaining to different problems related
improvement particular task such as: normal daily activity;

4. Assessment of the new workstation tQgiscomfort in the different body parts; working.uns;
improve the productivity

resting periods; and total working duration. NIOSH
discomfort survey was used for mapping the differen
areas of pain with its intensity in the body alosith
the factors like duration and frequency. Worker's
Assessment with the help of QEC. The Quick
exposure checklist (QEC) quickly assesses the
exposure to risks for work related musculoskeletal
disorder (WMSDs). QEC is Practioners needs and
research on major risk factors [7].
QEC gives an evolution of workplace and equipment
design, which facilates redesign.QEC helps to preve
many kinds of WMSDs from developing and educates
users about WMSDs risk in their workplaces. So
considering the QEC one survey has been conducted.
In that survey seven questions are asked to the
operators and the operators has to tick on thepti
which are provided to their checklist.

2.1 Worker's Assessment by QEC

The ergonomic guideline and principles are meant tb Are you feeling Comfortable in this posture?
provide an orientation towards the physiologicatl an2. Where do you feel pain in your body while doing
psychological need of the operator. The design ihe job on floor?

essentially a compromise between the operator's a)Lower Back b) Upper Back c) Shi@ul
biological needs, as determine by the ergonomiGgea d) Lumber region e) Neck

gU|d_eI|nes and _phyS|caI requirements of th%. What type of job do you lift?

equipment [4].Basically when one sits on hard siafa .

without any backrest, the Ischia tuber sites asts a a) Light l?) Heavy c) Moderate. ]
fulcra around which the pelvic girdle rotates unter 4. DO you think to take a break while working?
weight of upper body. Regardless of what one sits 05. How much time do you spend for packaging?
an armchair, stool, an office chair, a car seator 6. How stressful do you find this work?
wheelchair the body is always mechanically affected A: High

How seating is designed glways has an impact. Prope B: Low

fit becomes much more important when it relates to C: Medium

product that a person will be physically interagtin . . -
with for hours at a time. There is one thing thagrg 7. How much time do you work continuously*

Fig.1 a typical working posture adapted in ortter
perform Transformer winding operation.
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a) 1 hour b) 2 hour ¢) 3 hour

8. While performing the packaging, do you have to _
take side bending? 4. Postural analysis

After this | need to check the answers which arQiﬁcerent techniques are applied for postural asialy

given by the operators so that the operator’'s probl of work related musculoskeletal risk factors. These
can be understood. For example we can understagfbthods are Rapid Upper Limb Assessment Method

that wh is th bl tly, wh is th . .

. a W ere 1s the pro .em exactly W. ere 1s ?RULA) method and Rapid Entire Body Assessment
intensity of the problem i.e. stress, strain, loack
pain, shoulder injury, etc. We can understandrasi t (REBA) method.

by result and analysis 4.1 RULA

3. Body Discomfort map RULA is a quick survey method for use in ergonomic

Musculoskeletal  discomfort  surveys  collectinvestigations of workplaces where MSD’s are
information on the location of discomfort by refece  reported. It is a screening tool that assesses
to specific body regions or by use of partial oroleh  biomechanical and postural loading on the body. It
body diagrams that designate specific regions to lecuses on the neck, trunk and upper limbs, and is
assessed. Less commonly body maps are shadedidwal for sedentary workers. It is a simple, quaaid
respondents to identify regions of discomfort. Theasy to complete. RULA scores indicate the level of
number of regions targeted varies in relation te thintervention required to reduce MSD risks [8].

interest of study. [7] 4.2 RULA ACTION LEVEL

RULA -6 Steps

1. Observe the task
—photos vs. video

2. Select postures for assessment
—worst vs. most frequent

3. Score the postures

4. Process the scores

5. Determine final score

6. Confirm action level

febetod fuman Body Final
Fig.2 Labelled Human Body Rula Requirements for action
Result & Analysis Score
lor2 Indicate that posture is acceptable if s
Body Pain in % maintained or repeated for long period.
28 3or4 Indicates that further investigation is reskd
‘2‘8 and changes may be required
0 e - M Body Pain in 50r6 Indicates investigation and changes |are
E_E“ g g § g & % required soon.
g é 3= § 7 Indicates investigation and changes fare
required immediately.
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Fig. 3 forward bending and Neck angle

fig. UPPes and Lowen Asm Angle

Fig.4 Upper and Lower arm angle

fig. Forward Bending And Neek angle, ~
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RULA Employee Worksheet
A Arm and Wrist Analysis SCORES B, Neck, Trunk and Leg Aralysis
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Fig.5 RULA Employee Assessment Worksheet

5. Application of RULA for the validation of
work:- After investigating the MSD’s through the
guestionnaire in the industry, it has been obsetival
there is need of investigation. So with the help of
RULA the postures are evaluated for finding the
severity of the problem. Figure shows the pictwés
workers use angles are evaluated by graphical detho
and which are evaluated through RULA, it considts o
two areas for assessment of whole body which is
divided into Posture A & Posture B. This method
investigates body parts as upper arm, lower arm,
wrist, wrist twist, neck, trunk and limb. The waonkj
postures of the workers and the angle at which they
are working are recorded by taking photographs.
Graphs are made on the photograph to find the angle
of posture so that it can be evaluated through RULA
From fig.4, it can be observed the upper arm and
lower arm angel of the workers posture and by
selecting the related position of the mannequithan
worksheet of the database of RULA the score of

‘+3'and ‘+2’ has obtained respectively. While
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working the shoulder get raised and arm get abducte

so it gives score of ‘3’ individually and it willdbget
added to the previous score. So the final score
upper arm is ‘3’. In the same way for lower arm, by
selecting the mannequin score of ‘2° has bee
obtained and as the arm is working across midline
the body and. while working worker has to move th
arm out to the side of the body. So the grand socbre
the lower arm is ‘+2’. From figure 3, we can observ

the neck angle of the posture of the worker arated|

7. Design & Development of the workstation

O

to that the mannequin from worksheet is selectetl an

it gives the score ‘+3. Now the neck movement8 Conclusion

forwarded to the operation of the transforme

winding. .Figure 3 shows that the worker is bendin{;O

on the operation side while working, so the nedlesi
bend gives score of ‘+3’, inclination of trunk gs/the
score ‘+3'. So the final score of neck is ‘+3’ ati
trunk score is ‘+3’. So considering all these fastor
postures from section A and section B we will dpet t
‘5'.Final ‘5’

“investigation and changes are required soon.”

W,

W

final score Score indicates that,

6. Anthropometry Measurement

2

-
;_
5| 6

Sitting Height

Eye Height

Shoulder Height

Elbow Rest Height

Thigh Clearance

Popliteal Height (Stool Height)

Knee Height

Buttock-Popliteal Length

OO |N|O|O[A]|W[N|=

Hip Breadth

A
o

Knee-to-Knee Breadth

[I'he body pain in the operator will be minimized due
implementation of ergonomic chair. This leads to
increase in productivity and efficiency of the werk
Rest pauses minimizes due to which lead time
decreases. Capability and concentration of workers
increases due to less fatigue observed.
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