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Abstract— Wind energy one of the fastest growing sector 

catering the global energy needs.  Wind energy continued its 

growth at an increased rate of 29 %. Critical work at height is 

one of the major causes of fatality in this sector. Statistics of 

construction industry shows that, falls in general (include 

both fall of workmen and materials from height) contribute to 

65% of industrial accidents.  Despite the global economic 

recession, the growth of wind energy sector is expected to be 

consistently growing. Hence the workforce required for 

height work will also increase proportionally.  Lack of 

specific safety standards, regulations, enforcing authorities, 

non –uniformity in the OSH aspects among different 

countries and corporates are the global scenario as far as the 

wind energy sector is concerned.  Therefore find out the 

unidentified hazards associated with wind energy industry to 

bring out the best practices on safety which are already being 

followed in the industry and  recommend fool proof work 

methods, procedures and personal protective equipment’s to 

make working at height in wind energy sector a safe 

workplace. 
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I. INTRODUCTION 

For the Operation and Maintenance of the installed capacity 

of Wind Turbines in India alone, on an average, 10000 people 

are working at different heights ranging from 7 M to 85 M 

depends on the nature of work & the type of turbine they work 

in. Further for the Installation and Commissioning of New 

Wind Turbines, an average of 10 people per MW has been 

engaged in work at various heights. Though, we do not have 

specific and authentic statistics of accidents for Wind Energy 

Sector, it would be logical to use the Accident Statistics of the 

Construction Activities that involves Erection & 

Commissioning of Transmission Lines & other Steel 

Structural Members. Statistics of Construction Industry 

shows that, Falls in general (include both fall of Workmen 

and materials from height) contribute to 65% of industrial 

accidents. 

II. OBJECTIVES OF THE STUDY 

1) To find out the hazards associated with wind energy 

industry 

2) To bring out the best practices on safety which are 

already being followed in the industry 

3) To recommend Fool Proof Work Methods, Procedures 

and Personal Protective Equipments to make Working at 

Height in Wind Energy Sector a Safer Exercise. 

III. SCOPE OF THE STUDY 

1) Analysis of work methods of critical Height works 

involved in, Installation, Commissioning of Wind 

Turbines, Installation & Commissioning of Subs Stations 

& Transmission Lines, Operation & Maintenance & 

Execution of Engineering revisions in the Wind Turbine 

Generators, Operation & Maintenance of Transmission 

Lines, Sub-Stations. 

2) Review of the Existing Occupational Health & Safety 

Management Systems relevant to Critical Height works 

3) Finding out the globally available solutions and 

feasibility studies. 

4) Devising my own ideas for fool proof methods  

IV. LITERATURE REVIEW  

The Modified Loss Causation Model proposed by Chua and 

Goh (2004) was adapted to provide a framework to further 

categorise the 131 papers. The framework contains five main 

categories including situational variables, incident sequence, 

immediate causes, and safety management system failures 

and underlying factors.  The first category is the situational 

variables, which identifies the critical characteristics of the 

work context in which FFH accident can occur.  The second 

category examines the sequence of events in a FFH accident. 

The breakdown event, which typically takes place when a 

worker loses his/her balance at height.  The third category, 

immediate causes, consists of two components. The first 

component refers to unsafe behavior of workers, such as 

failure to wear PPE. The second component involves personal 

factors leading to unsafe acts. The forth category refers to a 

lack of measures or inadequate measures in Safety 

management system. The fifth category, underlying factor, 

comprises of two components, namely job factors and 

organizational factors, respectively.  

 
Fig. 4.1: Loss Causation Model 

V. METHODOLOGY 

There are five basic steps to developing safe systems of work: 

 Assessing work tasks 

 Identifying hazards and assessing risks 

 Defining safe methods 

 Implementing the safe system 

 Monitoring the system 

VI. OSH AT DIFFERENT STAGES OF THE ORGANIZATION 

As most of the companies to end-to-end business in the Wind 

Energy Sector, It gives an opportunity to incorporate OSH 

aspects in the design stage of the product itself. This goes a 

long way in ensuring Safe Installation, Commissioning, and 
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Operation & Maintenance of Wind Turbine Generators. This 

will also subsequently reduce the Engineering revisions in 

future.  Ensuring the Quality of the Products in the process 

stage also play a vital role in ensuring accident free 

installations and Operation. As we have seen in the Case 

studies there had been accidents resulting in injuries and 

property damages due to failure of Inferior or Sub-Standard 

devices & accessories. A  Good workmanship during 

Installation will avoid most of the Occupational safety related 

issues in the operation and Maintenance. A strict and vigilant 

inspection procedure during the handing over and taking over 

process from one division to the other will ensure that all the 

Product & Process related Safety issues are taken care. Thus 

the deviation in the Safety standards or ignorance on OSH 

part practiced at one stage will have impact in the next stage. 

The cumulative impact all these deviation settle with the end 

user and will lead to severe consequences such as accidents 

and property damages.  If the OSH standards and regulations 

related to Safety during height work are taken care during the 

Design stage and the quality of the same is ensured 

throughout the process by different divisions it will be 

comprehensive at the end user level to ensure Safety & health 

of employees.  

VII. OSHMS FOR WORKS AT HEIGHT 

 All workmen & staffs recruited in the wind industry shall 

undergo a Screening & Safety Induction before engaged 

at the job. 

 Height fitness test / Pre- employment Medical 

Examination shall be done for workmen who are 

required to working at height. 

 Trade specific Safety Training Programs shall be 

organized for all the workmen and staffs engaged at site. 

 Work Permit Systems shall be followed for all critical 

height works 

 All Equipment’s, tools and tackles used for lifting 

materials shall undergo a detailed fitness inspection 

before engaging in the job. 

 Third party certificate from competent person shall also 

be obtained for lifting tools and tackles. 

 Continuous Supervision shall be ensured during critical 

activities at height.  

 Discipline among the workforce shall be ensured during 

height works. Proper House Keeping will help the most 

in avoiding the fall of materials. 

 Periodical HSE Inspections and HSE Audits shall be 

conducted at the work place to review the compliance on 

safety standards to work at height. 

 Periodical Health Surveillance shall be done for 

employees and workmen to sustain the healthiness.  

VIII. CONCLUSION 

The studies carried out during this project depict that the 

fatality rate of Wind Energy Sector is considerably more than 

that of the construction Sector.  Till the time the government 

enact such specific legislations and make the safety standards 

for wind energy sector, individual companies should be 

proactive in implementing the safety standards and ensure 

that all the prevailing hazards that were discussed in this 

project have been controlled by appropriate risk control 

measures.  I believe, the Occupational Safety & Health 

Management Systems, Safe work methods and the 

sophisticated risk control measures will help in enhancing the 

safety & health of the workforce employed for height works 

in the Wind Energy Sector. 
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