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ABSTRACT 
Wind energy is renewable and clean, and produces no greenhouse gas emissions. In 2016, it accounted for 11.4 % power capacity 
and 26.5 % of all new power. As all the power sector continues its move away from oil, coal and nuclear fuels, wind energy has 
experienced tremendous growth over the past decades, and this is expected to continue. Annual installations of wind power have 
increased steadily over the past 12 years, from 3.2 gigawatts (GW) in 2012 to 11.9 GW in 2016, a compound annual growth rate of 
11.6 %. The hazards faced by workers performing maintenance work on wind turbines are increasing as the turbines multiply and 
grow larger. Many of the hazards are garden variety, but workers encounter almost all of them -- falls, confined spaces, fire hazards, 
lockout/tagout, first aid, electrical hazards, machine guarding, and arc flash safety -- 300 feet above the ground, making rescue or 
descent difficult. 
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INTRODUCTION 

 

The industry has seen explosive growth since 1999, and so have the turbines, which have increased by about 

50 percent in height (they were 60-68 meters high a few years ago but now are 100-110 meters high) and by 96 

percent in rotor diameter, he said, and annual installations are predicted to stay high through 2050.  

While most turbine manufacturers recommend a minimum of 500 meters of clear space around a turbine, 

many now are sited close to schools, homes, and other important structures.  

It was found some serious incidents, including a fire in a turbine's nacelle that resulted in workers' deaths, a 

wind turbine destroyed by spinning too fast, and a worker who fell inside a turbine blade during maintenance 

work.  

Newer turbines have climbing assist equipment or elevators installed and rescue of an injured worker must 

occur within four minutes but climbing a ladder in an older model to its nacelle can take 30 minutes. Every time 

the workers climb, it's a hazard, no matter how good the workers shape.  

Anything workers do in a hurry up there is going to increase the chance of an accident, most turbines have 

no fire protection systems installed, making pre-fire planning important for maintenance firms 
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 Type of work  WTG (Wind Turbine Generator)  

[m/s – 10 min average]  

Work in the hub  16  

Work in the hub (all 3 blades at idle position 78°)  12  

Maintenance work with 1 blade not at 90°*  13  

Work in the nacelle  25  

Work in the nacelle (all 3 blades at idle position 78°)  25  

Inspection inside the gearbox  16  

Work on the composite coupling  8  

Work on the rotating parts of the generator  8  

Visual inspection of the rotating parts of the brake  16  

Work on the rotating parts of the brake  16  

Work on the yaw system  24  

Working on the yaw system with yaw lock engaged  11  

Work on the nacelle roof  16  

Work in the tower  25  

 

 Sources of Risk involved in Wind Turbine maintenance  

 Blade ejection  

 Runaway turbine disintegration  

 Tower collapse  

 Overheating of generators and transmission lubrication and cooling fluids and component fires.  

 Hazardous weather conditions  

 Working at significant heights(about 100m)  

 Use of rotating machinery  

 Handling heavy equipments  

 Use of high voltage electricity and cabling  

 Vehicular access  

 Lightning strikes causing fires  

 Hazardous solvent chemicals exposure in rotors manufacture  

 Oil spills  

 Ice shedding  

 

 
 

Fig. 1: WTG Components  

 

Accident Statistic in WTG: 
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Methodology: 

De-energize; do not work on live equipment:  

 If there is suspicion that an accident has occurred from electric shock, the following general emergency 

response procedure must be carried out:  

 Switch off all power.  

 Verify that all power has been switched off.  

 Lock power in the off position to prevent other personnel from accidentally switching on the power.  

 Do not restore power to the equipment until it is fully determined that it is safe to do so.  

 

Do a climber evaluation every time: 

 Establishing a Temporary Clearance Area  

 When establishing a temporary clearance area in the event of a turbine incident (i.e., fire, runaway turbine or 

debris separation), rope off or otherwise temporarily clear an area with a minimum radius of 500 meters 

(1,640 feet) measured from the base of the turbine. If the radius of 500 meters cannot be reached due to the 

surroundings, the maximum possible radius should be cleared.  

 Best judgement and common sense should always be employed when establishing a temporary clearance 

area. If a turbine incident is identified, but the situation appears to be mitigated, the establishment of a 

temporary clearance area may not be required.  

 

Ensure a trained rescue team is available:  

In the event that the escape route from the nacelle via the tower is cut off by fire or other unforeseen events 

use the rescue and descent device, brought by the technicians or the rescue and descent device located in the 

nacelle.  

Sufficient decent devices must be provided to enable all personnel working at height to evacuate the turbine 

within an acceptable time limit. The guidance limit is 10 minutes (see below additional considerations). In case 

of fire escape of the wind turbine should be completed as quickly as possible.  

During Work  

The technician working alone must complete the following: 

 Contact the base/contact person within the agreed-upon time intervals. 

 Contact the base/contact person if the technician has to leave the turbine unexpectedly. 

 The base/contact person must complete the following: 

 Contact the technician working alone if the technician does not call within the agreed-upon time interval. 

 Start the emergency response plan if the technician working alone cannot be reached. Finishing Work  

 The technician working alone must complete the following: 

 Contact the base/contact person when the task is finished. 

 Contact the base/contact person berson leaving the site. 

 

Follow the two-worker rule: Every turbine maintenance job must have two workers, at minimum: 

Normally any work task is assigned to a team of at least two competent persons. Team members should 

adhere to the following: 

 Prevent the isolation of any team member. 
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 If team member work in isolation from each other and do not have visual contact during the work, there must 

be a clear procedure about communication among them. 

 Team members must be in possession of two- way communication equipment which, at a minimum, has 

battery capacity for the duration of the work. 

 A team member must never leave the work area without informing the other team members. 

 If a team member leaves the turbine for a short time to pick up tools in the service van, etc., any hazardous 

operation must be put on hold until the team member has returned and both team members are present for the 

operation. 

 Work in the hub requires that at least one person stay in the nacelle until the person working in the hub has 

finished and returned to the nacelle. 

 

Literature Survey: 

The subject of safe handling of ammonia and chlorine has been thoroughly covered in recent pamphlets issued 

by various chemical manufacturers, the National Safety Council and particularly in the recent reports of the 

committee of the American Water Works Asso- ciation on control of hazards from use of chemicals in water 

works plants. It is highly  

important that every operator in plants using chlorine or ammonia should thoroughly familiarize himself with 

the contents of these reports in order that he may be able to handle the chemicals intelligently and be prepared to 

meet almost any rea- sonable emergency situation. 

The velocity field in the wake of a two-bladed wind turbine model (diameter 180 mm) has been studied under 

different conditions using a two-component hot wire. All three velocity components were measured both for the 

turbine rotor normal to the oncoming flow as well as with the turbine inclined to the freestream direction (the yaw 

angle was varied from 0° to 20°). The measurements showed, as expected, a wake rotation in the opposite direction 

to that of the turbine. A yawed turbine is found to clearly deflect the wake flow to the side, showing the potential 

of controlling the wake by yawing the turbine. An unexpected feature of the flow was that spectra from the time 

signals showed the appearance of a low-frequency fluctuation both in the wake and in the flow outside the wake. 

This fluctuation was found both with and without freestream turbulence and also with a yawed turbine. The 

frequency expressed as a Strouhal number was shown to be independent of the freestream velocity or turbulence 

level, but the low frequency was only observed when the tip speed ratio (or equivalently the drag coefficient) was 

high. The shedding frequency changed also with the yaw angle. 

The overall research objective was to theoretically and empirically develop the ideas around a system of 

safety management practices (ten practices were elaborated), to test their relationship with objective safety 

statistics (such as accident rates), and to explore how these practices work to achieve positive safety results 

(accident prevention) through worker engagement. Method: Data were collected using safety manager, supervisor 

and employee surveys designed to assess and link safety management system practices, employee perceptions 

resulting from existing practices, and safety performance outcomes. Results indicate the following: there is a 

significant negative relationship between the presence of ten individual safety management practices, as well as 

the composite of these practices, with accident rates; there is a significant negative relationship between the level 

of safety-focused worker emotional and cognitive engagement with accident rates; Implications: Even though the 

presence of safety management system practices is linked with incident reduction and may represent a necessary 

first-step in accident prevention, safety performance may also depend on mediation by safety-focused cognitive 

and emotional engagement by workers. It is probably inevitable that latent organizational weaknesses (and 

resulting flawed defenses and error precursors) will arise within a system of safety management practices for a 

number of practical reasons. 

Behavior Based Safety (BBS) is one effective method on accident prevention widely applied by Europe and 

American countries,since1980s, however little research and application is carried out in China. The experiment 

course of BBS was designed in this paper for China construction enterprise based on BBS research situation. 

Safety Index (SI) change trend chart was established and SI was used to evaluate safety behavior and change 

trend. The experiment results showed that BBS made remarkable performance on accident prevention and the trial 

employee’s SI was enhanced 15% than base line during the experiment. The above results also showed that the 

BBS method designed in this paper was effective and adaptable to construction enterprise in China.  

BBS theory foundation is operational learning theory. Such theory advocates establishing adaptable or ideal 

safety behavior by operating or refining learning process. 

 

4.Safety Signs in WTG: 
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Accident Analysis & Statistics:  

Personal Accident and Injury Information system  

1. Whenever there is an accident, the victim is first taken to first aid center immediately. The first aider gives 

the first aid and record details in his register. If necessary the victim will be given further medical care in hospital. 

Company ambulance service available for this purpose  
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2. Meanwhile, the concerned contractor / department prepares the accident report and sends it to safety 

department  

3. On receipt of the report, a detailed investigation is conducted by the enquiry committee members to avoid 

the re-occurrence in future. The report is sent to concern for implementation and higher – up.  

4. The concerned department will report the accident in Form 14 to the inspector of factories in case of 

reportable accidents and to corporate office 

 

6. Accident Analysis:  

Gather information  

Step 1: Secure the accident scene  

Step 2: Collect facts about what happened  

Analyze the facts  

Step 3: Develop the sequence of events  

Step 4: Identify the causes  

Recommending corrective action  

Step 5: Recommend improvements  

Step 6: Write the report 

 

Conclusion: 

The rate of accident in wind industry is relatively high when compared to other power industry such as 

engineering, pharmaceutical, chemical etc. This is mainly due to the nature of the wind energy works and also 

partly due to the difference and disparity in training and skill of the workers employed in the said industries. It is, 

therefore, imperative that workers employed in the wind industry are provided basic training in their respective 

trades and vocations. Further, it is essential that they are made safety conscious by the supervisors and engineers 

under whom they are directly working. This project highlights the importance of risk assessment, safety measures 

for working at height, safety in Towers, hazards in various areas such as Nacelle, Hub, and blades, the various 

unsafe act and condition are to be reduced to an acceptable level and proving basic training and create awareness 

among workers and it will sure reduce the accident rate and gives growth . 
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