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Abstract— Ship Building and Ship repair industry being the 

most dangerous among the Heavy engineering category, the 

project intends to analyse the accidents, of Leading Ship 

Builder and Ship Repairers in India for the period from 1st 

Jan 2011 to 31st Dec 2015. The statement of the problem is 

to trend analysis of injury accidents and is focused on 

identifying various effects these accidents cause to the 

Human morale of the work force in Shipyard and how it 

affected their work culture. The study also analyze the 

various measures taken by Shipyard in order to address these 

accidents such as Work Permit System, Motivating factors 

such as Award Systems, Promotional Activities, training, 

adoption of new methods. 
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I. INTRODUCTION 

The Shipbuilding and Ship Repair Industry is highly Labour 

oriented industry requires more thrust on human factors. The 

purpose of the study is to find out the impact on reduction of 

accidents by the implementation of new methods and the 

motivational factors. In order to support the study the 

following areas/methods are considered.  

 To identify significance of motivational programmes on 

accident reduction. 

 Compare the world best practices with existing yard 

practices and implement the gaps as far as possible. 

 To identify the different ways in the organisation to 

motivate employees. 

 Explore the possibility of new methods and best practices 

for carry out the work. 

II. METHODOLOGY 

In order to analyze the motivation levels of employees the 

methodology used consists of Questionnaire method and 

Interview method. The questionnaire will be distributed to 

approx. 100 Nos of victims of various accidents especially the 

serious cases over the sample period and interview method is 

being deployed to these 100 people and also interviewing 

various supervisors, officers and contractors on how 

accidents have affected their job and the motivation level of 

employees over a period of time towards work and the 

organization.  

III. POSITIVE HSE CULTURE 

It’s now generally recognised that health and safety 

management should embrace – in a holistic way – the 

interactions between the working environment, equipment, 

systems and procedures, and the people in the organisation. It 

is defined as consisting of common values (what is 

imperative) and certainty (how things work) that interact with 

an establishment’s arrangement and control systems to 

produce behavioral standards (the way we do things around 

here)  

IV. ACCIDENTS STATISTICS IN SHIPYARD 

This shipyard is into ship building and ship repair and these 

two industries are considered the most dangerous among the 

other mechanical industries throughout the world. Shipyard 

has had its share of various accidents throughout its work 

span. Some of them where serious and had taken the life of 

many employees inside shipyard. Some of the various types 

of accidents that had taken place inside shipyard can be 

summarised as below: 

Fall from height | Injured by hand tool | Injured 

while lifting or carrying Machinery | Slip, trip or fall on the 

same level | Striking against fixed or stationary object | 

Striking against or strike by a moving object | Struck by a 

falling object | People falling from heights | Objects falling 

from height | Accident involving machinery or vehicles 

|Burns due to heat | Hand injury etc. 

Some of the statistics obtained by analysing the 

accident data from the year 2011 – 2015 can be summarised 

in       table 1. 

Table 2 shows the tabulated statements of number of 

accidents, number of man days lost, severity rate etc. In 2011 

total 36 accidents were happened. In 2012, a total of 32 

accidents were happened. The table also shows that in 2015 

the severity rate is very low. 

Table 3 shows the severity rate of accidents due to 

unsafe Act is double to that of due to unsafe Act is almost 

eight times more to that of due to unsafe condition. Therefore, 

it is necessary to take prompt action against the unsafe actions 

from the part of employees. More over it is necessary to 

rectify the unsafe conditions to avoid the accidents and 

subsequent wastage of Man-days. 

In table 4, on analyzing the man-days lost due to 

unsafe Acts it is clearly seen that 2097 man-days were lost 

due to taking unsafe position or posture. The second position 

stands for working on moving / dangerous machines. Non – 

usage of PPE alone caused loss of 167 man-days. 

 It is a tragic picture of the situation prevailing in the 

industry. Taking unsafe position or posture must be avoided. 

It should be encouraged to wear proper PPE’s adequate 

training in working on moving / dangerous machines shall 

also be provided to the employees.   

Table 5 reveals that 34.88 % of man-days was lost 

due to poor housekeeping and 29.84 % man-days was lost due 

to improperly secured,. i.e., out of 391 man-day lost (due to 

unsafe conditions) 136 of them were due to poor 

housekeeping and 117 of them were due to the improperly 
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secured. Moreover, the unsafe condition reveals that slippery 

floor, corroded and inadequate guarded, etc. also contribute 

to the accidents caused by unsafe conditions. Good 

housekeeping, rectifying the slippery floors, proper stacking, 

proper guarding of machines and openings, and proper 

securing procedures would have minimized the man-days lost 

due to the unsafe conditions.   

On table 6, Of the total of 125 accidents during the 

period 2011 to 2015 maximum number of accidents (29) was 

caused by assembly (fit up) second comes hand tools- 22 

accidents. 17 accidents were occurred due to handling of 

materials. It is necessary to give maximum attention to use 

machinery, hand tools etc and proper methods of handling of 

materials. Specific job instruction shall be given to the 

employees engaged in Fit –up works and also to ensure close 

supervision of the activities.  

 The table 7 shows that 707 man-days were lost 

(21.33 %) due to assembly (fit up). The number of accidents 

due to hand tools is 22 which bagged 654 man-days lost 

(19.73 %). Machinery bags 453 man-days lost (13.66%) due 

to 14 accidents. By 12 accidents due to staging and ladder lost 

was 360 man-days (10.87 %). But 17 accidents were due to 

material handling lost 436 man-days (13.15 %). By strict 

supervisions and training these accidents can be reduced. 

In table 8, in Grinding Machine 4 accidents were 

occurred and 105 man-days were lost due to this accident. 

One fatal accident occurred due to the Cranes / Winches / 

Travelling Stage and in this series 1 accident was occurred. 

The machineries other included lathe which bagged 2 

accidents and man-days lost of 45 days. Most accidents due 

to grinding machines are non-wearing of PPE like goggles 

while grinding. 

From the table 9, hammer causes maximum number 

of accidents and maximum man-days lost. 3 no. of accidents 

due to other hand tools causes 83 man-days lost. All these 

accidents were due to unsafe Act of workers. Most of these 

accidents could have been avoided if proper job practice were 

maintained and suitable tools and P.P.E were used. 

From the table 10, it is clear that the amount of care 

and Safety consciousness taken compared to the use of 

electricity as the main source of power. Only two accidents 

were caused due to electricity and 11 man-days were lost due 

to this.   

The table 11 shows clearly that, accidents due to 

industrial gas / airlines are very cruel than any other type of 

accidents. Due to one backfire, 9 man-days were lost. All 

these accidents occurred due to lack of supervision and 

violation of Safety rules.  

In the table 12, Material handling is always the 

highest contributing factor in the occurrence of industrial 

accidents. Slipped while lifting leads the maximum man-days 

lost of 167. Load falling while lifting caused the second 

highest factor of man-days lost. Due to vast quantity of 

materials to be handled by ship building and ship repair 

activities, application of Safety and accident prevention 

needed revision and revival for the improvement of Safety 

performance.  

Analyzing of the table 13, shows accidents due to 

ladder slip caused 30.76 % of the total accidents and 39.16% 

of total man-days lost. 

A safe staging system with proper guarding and 

rigidity must be introduced and use of Safety belts must be 

made compulsory. Ladders are to be periodically inspected 

for its serviceability and security of them placed on the 

staging and other places.  

Analyzing the table 14, we come to the conclusion 

that these accidents could have been averted if a little bit of 

initiative from the worker side. Maximum numbers of 

accidents were caused by fall of cutting scrap and maximum 

man-days were lost due to this. Proper PPE shall be provided 

and workers should be trained in appropriate use of the same.  

In the table 15, the major work contributed in a ship 

building yard is fabrication and assembly. Assembly of pipes, 

steel plates and erection of machinery is the man work. When 

compared to some other agency the rate of accidents are very 

less due to falling objects. The effects of accidents can be 

limited by wearing PPE like helmets ad Safety shoes to a 

certain extent and securing the materials kept on height.  

These accidents could have been averted if a little 

bit of initiative from the workers side and supervisors, not to 

keep loose articles on the staging and edges of the openings 

on top. It should never be allowed to keep even a small loose 

item on the heights. 

In the table 16, the distribution of accidents in trade-

wise shows the severity identified with the hazards hidden in 

the functions of the job. The table shows that fitter pipe & 

trainees bagged first and Fitter Structural bagged second 

position of maximum accidents. It is mainly due to lack of 

proper and adequate supervision and job instructions. It is 

found that lack of knowledge and skill, violation of safety 

rules and taking short cuts also contributed major part in the 

above accidents. Adequate Safety techniques are to be 

introduced and implemented to minimize the risk with it. 

From analyzing the table 17, it is seen that maximum 

accidents were caused by slip and fall. The next major reason 

for accident is caught in between and striking against object. 

Measures shall be taken to reduce accidents due to striking of 

moving objects and falling objects. Proper housekeeping 

shall be ensured to avoid accidents due to slip and fall. 

Adequate training of handling portable equipments and safe 

use of hand tools shall be imparted to workers to minimize 

the accident due to slip and hit. Strict job instructions shall be 

there from the supervisor’s side, so as to avoid accidents due 

to 'caught in between'. 

From the table 18, involvement of persons in the 

accidents according to the age of the victims shows that 

workers below 25 years were worst hit by the accidents. The 

cause of accidents to workers of age below 25 years can be 

traced to over enthusiasm, insufficient knowledge of risks and 

hazards involved and a bit of adventurous attitude of the 

youngsters. The cause of accidents to workers above 50 years 

is more vulnerable to accidents and they may be assigned 

such jobs, which require less concentration and physical 

efforts. Job rotation can be considered as a solution for the 

above problem. The experienced elder workers and 

supervisors have the responsibility to encourage them to 

practice safe work procedures and methods. 
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V. RELATIONSHIP STUDY OF MOTIVATION OF EMPLOYEES 

AND ACCIDENTS IN SHIPYARD 

Since Ship Building and Ship repair industry being the most 

dangerous among the Heavy engineering category, the 

project intends to analyse the accidents, of Shipyard Ltd for 

the period from 1st Jan 2011 to 31st Dec 2015.  

The study is focused on identifying various effects 

these accidents cause to the Human morale of the work force 

in Shipyard and how it affected their work culture. 

The study also analyze the various measures taken 

by Shipyard in order to address these accidents such as Work 

Permit System, Motivating factors such as Award Systems, 

Promotional Activities, adoption of new methods, training 

etc. 

Because of these measures, the accident rate in 

Shipyard has reduced in the year 2015 and there was no 

fatality reported until now. Moreover, there is a marked 

improvement in the employees participation for 

implementing safety and Production has increased and there 

bye the profit of the organisation 

In order to analyse the motivation levels of 

employees the methodology used consists of Questionnaire 

method and Interview method. The questionnaire is being 

distributed to approx 100 Nos of victims of various accidents 

especially the serious cases over the sample period and 

interview method is being deployed to these 100 people and 

also interviewing various supervisors, officers and 

contractors on how accidents have affected their job and the 

motivation level of employees over a period of time towards 

work and the organization. 

A set of questions was distributed to various 

employees (100 nos) who had met with an accident and they 

were analysed in order. The findings is as shown below. 

Table 19 shows the distribution of accidents in 

major cause wise. Out of 100 accidents victims to whom the 

questionnaire was given it is found that 4/5th of accidents 

were caused due to Unsafe Acts and the rest were caused due 

to Unsafe Conditions. 

The number of accidents may be reduced by 

eliminating unsafe Act and unsafe condition. The table 

clearly shows the fact that majority of the accidents are 

caused due to unsafe Acts. An unsafe Act is the violation of 

any Safety rules or safe work procedures. It could be 

attributed to ignorance, negligence, and lack of knowledge 

about safe working practice or insufficient training. Unsafe 

Act is always involving the individuals and it is the most 

difficult thing to change the attitude of an individual. 

Adequate training both theoretical as well as practical under 

strict supervision could have changed the unsafe Acts by the 

workers. 

If unsafe conditions were identified in time and 

adequate measures to remove the unsafe conditions were 

taken would have minimized the number of accident due to 

this. Prompt Action to identify and remove the unsafe 

conditions could bring down the accident rate due to this.  

By analyzing the table 84 % of the total accidents 

during the period of 5 years were caused by unsafe Act of the 

persons. The table 20 shows that 21.43% of accidents due to 

unsafe Acts are caused by working on moving/ dangerous 

machines. The second position goes to the unsafe Act of 

taking unsafe position or posture (20.23 %). Using tools or 

equipments unsafely bags third position in the table 

(15.47%). 

All the above causes could have been avoided if 

proper safe working procedures were followed. The data in 

the table underlines the need for training in the safe operating 

procedure for each and every moving/ dangerous machine. 

Personnel working on dangerous machines shall be properly 

trained and engineering controls like, guards shall be installed 

to protect workers from accidents. It should be encouraged to 

use PPE and safe Acts by giving training, supervision and 

necessary importance of the above methods. 

The table shows that 21 no of accident occurred due 

to unsafe conditions. The data from the table indicates that 

major unsafe conditions prevailing are poor housekeeping in 

certain areas, and improperly secured job, working platforms. 

The slippery floor is also found to be a major cause of 

accidents. Various unsafe conditions are to be encountered to 

reduce the number of accidents. Proper securing of jobs and 

a good housekeeping could have improved the situation. 

Good housekeeping can remove the slippery floors to a 

certain extent. Awareness and Safety consciousness on the 

part of departmental heads and supervisiors could have 

avoided or averted the accidents. 

VI. SIGNIFICANT FINDINGS 

The following reasons (table 22) were given by the 

employees on why they met with an accident due to Unsafe 

Act. 

The table (Table 23) tells us the results obtained 

while interviewing supervisors and officers about the various 

data obtained with respect to the change in production while 

safety measures where implemented and accidents were 

reduced subsequently and the next table gives us an idea 

about the changing preference among the employees to 

participate in various safety programmes so as to decrease 

unwanted incidents/ accidents which could affect the morale 

of the employees in the company. 

The following data (table 24) shows the 

participation of employees in various safety activities in 

2015, which is important in preventing accidents within the 

organisation. 

The table 25 shows the various budget allocation 

towards safety in the year 2011 when compared with that in 

the year 2015 

VII. COMPARISON OF SHIPYARD & SHI-HSE PROCEDURES 

A detail study has been conducted to compare the HSE 

standards with SHI and Shipyard makes a mitigation plan to 

reach the SHI standards. There by to raise the HSE standards 

of Shipyard and noticed that reportable accidents are 

drastically reduced (refer Table 26) and Improve the Positive 

HSE culture. The comparison and mitigation plan are 

prepared and implemented in the yard.  

VIII. MEASURES TAKEN BY SHIPYARD TO IMPROVE SAFETY 

COMPLIANCE OF THE EMPLOYEES 

 Factories & Boilers Dept, Govt of State conducted 

priority audits. 
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 Scope for further System upgradation happened due to 

this audit. 3 internal audits were conducted and one 

surveillance was carried out by M/s DNV in every year. 

 Continuous air monitoring system in place at four 

locations in Shipyard. It ensures that no air borne 

pollutions as per National Air Quality Standard. 

 100% PPE’S is ensured in all work sites 

 Publishing of HSE alerts and tool box conducted on these 

topics 

 Improved Involvement of yard and contractors 

supervisors towards HSE aspects 

 On Sight Fire Fighting Training sessions were conducted 

at different locations in the yard, during the period 2012 

an 2014. Attended by all officers, supervisors, workmen, 

CISF personnel and trainees. 

 Introduced instruction stickers in regional language 

adjacent to fire extinguishers so that any employee who 

is unaware to use a fire extinguisher during the period of 

fire then by going through a quick glance through the 

pictorial instructions they are able to use it. 

 As the result of training and education imparted on fire 

prevention and firefighting, the concerned personnel 

themselves extinguished most of the fires during the 

work process. Hence, number of fire calls received in the 

fire station during the year 2014, was only 05, against 52 

& above in the corresponding period during the last five 

years. 

 Daily/Weekly maintenance schedule prepared and 

executed to ensure 100% operational efficiency of First 

Aid fire extinguishers. 

 Established and maintained Fire Points on either side of 

Indigenous Aircraft Carrier for early extinguishments of 

fires on board. 

 To ensure operational readiness and proper accessibility 

to fire hydrant, the fire hydrant system in the yard has 

been divided in to six zones under the responsibility of 

12 fire personnel. 

 Works are on for providing specialized training in 

rigging for all internal and external interested parties 

along with certification of successful candidates 

 Working vest, life buoys essential for personnel 

floatation are made compulsory for all persons working 

onboard floating buoys. 

 100% compliance to legal requirement of yearly testing 

of all lifting tools and tackles are ensured by strict 

supervision of all rigging activities 

 Based on report on accident in 150T crane, Load 

Indicators are made mandatory for all cranes and made it 

compulsory to mark load on all units/ equipments 

weighing more than 20T. 

 Considering the age of different cranes under use in 

Shipyard, initiated action for conducting structural 

integrity test for all cranes by competent surveyors. 

 For ensuring structural soundness and safety of ‘A’ 

frames on which units are kept and stored at various 

locations in the yard, it was decided to check structural 

strength of all ‘A’ frames.  Work is awarded to party and 

they have commenced the work. 

 Cathodic protection system for dock pillars was checked 

to ensure its effectiveness. 

 Upon identifying that ELCB protection is not provided 

for department welding sets in shops, RCBO protection 

was provided for all department-welding sets in the yard. 

 Fitness of vehicles inside Shipyard was ensures during 

the current year and those failing to get fitness certificate 

was removed from service. 

 A PPE committee was constituted to look into all issues 

related to the procurement and usability of various PPE’ 

procured. 

 Breath analyzer was introduced to check intoxicated 

persons while at entering the factory premises and inside 

factory area. 

 Frequency and quality of training programmes covering 

Shipyard employees and contractors were increased and 

improved for uplifting the current level of safety 

awareness among workers. 

 Use of 24V hand lamps is ensured in all confined work 

areas and explosion proof hand lamps for all painting 

jobs. 

 A committee is constituted to look into the safety related 

issues during erection of IAC and to propose plans for its 

erection in different stages. Access openings, emergency 

exits, markings, firefighting arrangements and other 

items required for ensuring safety are being implemented 

based on committee reports. 

 Proper earthling of shops/ skids/ LPG storage area is 

ensures with the help of U&M Dept. 

 Regular tool box talks are conducted in contractor skids 

and other work areas. 

 Online tracking of safety training programmes 

 Besides fire drills, Mock Fire drills and rescue drill 

conducted very frequently. 

 Releasing of HSE alerts fortnightly. 

 Employees are part of Incident investigation and 

implementation of corrective action. 

IX. RECOGNITION, AWARDS & PROMOTIONAL ACTIVITIES 

The awards given to employees and department during the 

year 2015 in Shipyard are as shown below 

1) Winner – Ship Repair Operations: A B Merchant Rolling 

Trophy for the best safety performance during the 

calendar year 2015 based on lowest frequency rate 

among execution depts. 

2) Winner – P&A (canteen): Rolling Trophy for the best 

safety performance during the calendar year 2015 based 

on lowest frequency rate among services/supporting 

depts.  

3) Best Shop Trophy: First prise to Assembly shop and 

Electrical shop (SR) for Good House Keeping and use of 

Personal Protective equipments by the employees in the 

skid during the calendar year 2015.  

4) Best Contractors Skid – M/s Koya Marine for Good 

House Keeping and use of Personal Protective 

equipments by the contractors workers in the skid during 

the calendar year 2015.  

5) Best Safety Oriented workers including contractors 

workmen were introduced 

6) Individual awards were introduced for Note worthy 

efforts towards improvements towards HSE. 
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7) Besides various safety competitions were conducted like 

safety awareness, safety cartoon, safety slogan, case 

study competition essay competition, short story 

competition & safety suggestion competitions for 

employees and contractors. Prices were distributed to the 

winners on the eve of Safety Day Celebrations. 

8) Safety Magic shows and Spot event programmes were 

introduced in the year 2013. 

9) Awards and Recognitions 

 2011 – Ambulance Room (First price) - Govt. of State 

 2011 – Safety Committee (Second Price) - Govt. of State 

 2012 - Industrial Safety Award (Winner) – NSC & Govt. 

of State 

 2013 - Industrial Safety Award – NSC (Winner) & Govt. 

of State (Excellence award) 

 2014 - Industrial Safety Award (Winner) – NSC 

 2015 - Industrial Safety Award (Winner) – NSC 

 2016 - Industrial Safety Award – NSC (WINNER) & 

Govt. of State. 
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Table 1: Accident Rate-Comparative Statements of 

Accidents and Frequency Rate for the Period 2011 – 2015 

Sl. 

No 
Year 

No of 

accidents 

Man-hours 

worked 

Man-

days 

Lost 

Severity 

Rate 

1 2011 36 12004614 583 48.56 

2 2012 32 11838360 1223 103.31 

3 2013 27 10741498 716 66.66 

4 2014 18 9662292 576 59.61 

5 2015 12 10080255 216 21.43 

Table 2: Comparative Statement of Severity Rate for the 

Period 2011 – 2015 

Sl. 

No 

Cause of 

Accident 

No. of Man-

days lost 
Percentage 

1 Unsafe Act 2923 88 

2 
Unsafe 

Condition 
391 12 

 Total 3314 100 

Table 3: Distribution of Man-Days Lost (2011 - 2015) 

Sl. 

No 
Type of unsafe Act 

No. of Man-

days lost 
Percentage 

1 Failure to use P.P.E. 167 5.72 

2 
Taking unsafe 

position or posture 
2097 71.76 

3 
Using tools or 

equipments unsafely 
157 5.36 

4 
Unsafe loading / 

packing 
145 4.97 

5 
Operation without 

authority 
15 0.52 

6 

Working on moving 

/ dangerous 

machines 

244 8.36 

7 
Use hand instead of 

work aids 
45 1.53 

8 Taking Short-cuts 52 1.79 

 Total 2923 100 

Table 4: Distribution of Man-Days Lost Due to Unsafe Act 

(2011 - 2015) 

Sl. 

No 

Type of Unsafe 

Condition 

No of man 

days lost 
Percentage 

1 Poor House keeping 136 34.88 

2 Unguarded 6 1.55 

3 Improperly secured 117 29.84 

4 Inadequate guarded 33 8.53 

5 Corrosion 43 11.05 

6 Improper lighting 8 1.94 

7 Slippery floor 44 11.24 

8 Others (Snake bite) 4 0.97 

 Total 391 100 

Table 5: Distribution of Man-Days Lost Unsafe Condition 

Wise (2011 - 2015) 

Sl. 

No 
Agency 

No of 

accidents 
Percentage 

1 Machinery 14 11.59 

2 Hand tools 22 17.39 

3 Electricity 2 1.45 

4 Industrial Gas line 2 1.45 

5 Handling of Materials 17 13.77 

6 Staging and Ladder 12 9.42 

7 
Uneven Floor / 

obstruction 
8 6.52 

8 Welding and cutting 6 5.07 

9 Assembly (fit up) 29 23.19 

10 Falling of Objects 13 10.14 

 Total 125 100 

Table 6: Distribution of Accidents Agency Wise 

Sl. 

No 
Agency 

Man-days 

Lost 
Percentage 

1 Machinery 453 13.66 

2 Hand tools 654 19.73 

3 Electricity 11 0.32 

4 Industrial Gas line 14 0.41 

5 Handling of Materials 436 13.15 

6 Staging and Ladder 360 10.87 

7 
Uneven Floor / 

obstruction 
282 8.50 

8 Welding and cutting 34 1.03 

9 Assembly (fit up) 707 21.33 

10 Falling of Objects 365 11.01 

 Total 3314 100 

Table 7: Distribution of Mondays Lost Agency Wise 

Sl. 

No 
Name of machine 

No. of 

Accidents 

No. of Man-

days lost 

1 Lathe 2 45 
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2 Drilling machine 1 62 

3 Grinding machine 4 105 

4 Shaping machine 1 14 

5 Shearing machine 1 14 

6 Milling Machine 1 21 

7 Bending machine 2 46 

8 
Cranes / Winches 

/ Travelling Stage 
2 46 

9 Primovers 1 14 

10 
Others (Pedestal 

Man Cooler) 
1 86 

 Total 14 453 

Table 8: Accidents Due to Machinery 

Sl. 

No 
Name of hand tools 

No. of 

Accidents 

No. of Man-

days lost 

1 Chain Pulley Block 2 48 

2 Pipe Wrench 1 28 

3 Trolley 1 14 

4 Hammer 11 321 

5 Spanner 1 9 

6 Portable Electric tools 2 85 

7 Hydraulic Jack 2 66 

8 Others 3 83 

 Total 22 654 

Table 9: Accidents Due to Hand Tools 

Sl. 

No 

Type of 

accident 

No. of 

Accidents 

No. of Man-

days lost 

1 
Insulation 

Defective 
1 2 

2 Electric flash 1 9 

 Total 2 11 

Table 10: Accidents Due to Electricity 

Sl. 

No 
Type of accident 

No. of 

Accidents 

No. of Man-

days lost 

1 Back fire 1 9 

2 
Acetylene 

Leakage 
1 5 

 Total 2 14 

Table 11: Accidents Due To Industrial Gas / Compressed 

Air-Lines 

Sl. 

No 
Type of accident 

No. of 

Accidents 

No. of Man-

days lost 

1 Manual handling 1 14 

2 Slipped while lifting 4 167 

3 
Load falling while 

lifting 
5 125 

4 
Hitting of load while 

lowering 
4 104 

5 Failure of sling 1 8 

6 Sling slipped 1 5 

7 
Lifting clamp / D 

Shackle slip 
1 14 

 Total 17 436 

Table 12: Accidents Due To Handling of Materials 

Sl. 

No 
Type of accident 

No. of 

Accidents 

No. of Man-

days lost 

1 
Falling of person 

from staging 
1 14 

2 Ladder slip 4 141 

3 Inaccessibility 1 20 

4 
Obstruction in 

gangway 
3 85 

5 
Slip of person from 

staging / ladder 
3 87 

6 
Falling of materials 

kept on staging 
1 14 

 Total 12 360 

Table 13: Accidents Due To Faulty Staging & Ladders 

Sl. 

No 
Type of Process 

No. of 

Accidents 

No. of Man-

days lost 

1 
Hit by scales/spurts 

while cutting 
2 5 

2 Contact with flame 1 2 

3 Fall of cutting scrap 3 21 

4 
Fire/burn caused by 

spurt 
1 5 

 Total 6 34 

Table 14: Accidents Due To Welding & Cutting 

Sl. 

No 

Type of Falling 

body 

No. of 

Accidents 

No. of Man-

days lost 

1 
Falling of Wooden 

materials 
6 133 

2 Falling of metals 6 195 

3 Others 2 37 

 Total 13 365 

Table 15: Accidents Due To Falling of Objects 

Sl. 

No 
Trade 

No of 

accidents 
Percentage 

1 Fitter Electrical 2 1.45 

2 JCM/DCM 4 2.90 

3 Fitter Structural 16 13.04 

4 Welders / Welder Fitters 14 11.59 

5 Fitter Pipe 19 15.22 

6 Fitter maintenance 5 4.35 

7 Riggers 13 10.14 

8 Semi-skilled workers 7 5.80 

9 Trainees 19 15.22 

10 Supervisors 6 5.07 

11 
Casual labours / Contract 

workers 
8 6.52 

12 Others 11 8.70 

 Total 125 100.00 

Table 16: Distribution of Accidents Trade-Wise 

Sl. 

No 
Nature of Accident 

No of 

accidents 
Percentage 

1 Caught in between 26 21.01 

2 Struck by moving object 15 12.32 

3 Fall of object 16 13.04 

4 Contact with Hot Object 5 4.35 

5 Striking against 23 18.12 

6 Slip and fall / hit 29 23.19 

7 Others 10 7.97 

 Total 125 100 

Table 17: Distribution of Accidents Type of Accident Wise 

Sl. 

No 
Age Group 

No of 

accidents 
Percentage 

1 Below 25 years 38 30.43 

2 Between 25 – 30 years 10 7.97 
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3 Between 31 – 35 years 9 7.25 

4 Between 36 – 40 years 2 1.45 

5 Between 41– 45 years 9 7.25 

6 Between 46 – 50 years 23 18.12 

7 Above 50 years 34 27.54 

 Total 125 100 

Table 18: Distribution of Accidents Age Group Wise 

Sl. No. Cause of Accident Percentage 

1 Unsafe Act 84 

2 Unsafe Condition 16 

 Total 100 

Table 19: Distribution of Accidents Major Cause – Wise 

Sl. 

No 
Type of unsafe Act 

No. of 

accidents 
Percentage 

1. Failure to use P.P.E. 12 14.65 

2. 
Taking unsafe 

position or posture 
17 20.23 

3. 
Using tools or 

equipments unsafely 
13 15.47 

4. 
Unsafe loading / 

packing 
12 14.28 

5. 
Operation without 

authority 
2 2.38 

6. 
Working on moving / 

dangerous machines 
18 21.43 

7. 
Use hand instead of 

work aids 
5 5.95 

8. Taking Short-cuts 5 5.95 

Table 20: Distribution of Accidents Unsafe Act Wise 

Sl. 

No 

Type of Unsafe 

Condition 

No of 

accidents 
Percentage 

1 Poor House keeping 4 25.00 

2 Unguarded 1 6.25 

3 
Non – availability 

of PPE 
0 0 

4 Improperly secured 3 18..75 

5 Inadequate guarded 1 6.25 

6 Corroded 2 12.5 

7 Improper lighting 1 6.25 

8 Slippery floor 3 18.75 

9 Others (Snake bite) 1 6.25 

 Total 16 100 

Table 21: Distribution of Accidents Unsafe Conditions Wise 

1 Poor adaptability towards PPE 37 

2 Un knowledgeable towards the work 5 

3 Complacency 24 

4 Poor information from the supervisors/ officers 23 

5 Disregard for safety rules 11 

 Total 100 

Table 22: Reasons for Unsafe Act 

Sl. 

No 
Department 

Accidents in 
% improvement in 

Tonnage in 

2011 2015 2011 2015 

1 
Hull 

Department 
3 2 1500 T 2975 T 

2 Ship Repair 5 3 950 T 1150 T 

3 Hull Erection 3 1 2500 T 3758 T 

4 
Utility and 

maintenance 
2 1 118 T 245 T 

5 Contractors 7 5 3900 T 4524 T 

Table 23: Relationship of Accidents and Production 

Sl. 

No 
Factors Result 

1 Usage of PPE 99 % 

2 

Ensuring Permit to work in 

areas where Permit system is 

established 

100 % 

3 
Frequency of training 

participated by all employees 

At least once 

in 1 year 

4 

Interest of employees in 

bringing out unsafe condition 

in various forums 

Min 25 – 30 

conditions are 

discussed in 

each meeting 

5 Disregard for safety rules 11 

Table 24: Participation of Employees in Safety Management 

System 

Sl. 

No 
Department 

2011  

(%) 

2015  

(%) 

1 Hull Department 25 90 

2 Ship Repair 35 95 

3 Hull Erection 35 92 

4 Utility and maintenance 40 99 

5 Contractors 10 85 

Table 25: Safety Budget Usage (%) 

No. of 

Accid

ents 

Man-hours Worked 
Freque

ncy 

Rate 

Company 

Employee

s 

Contract 

Workers 
Total 

7 3860052 7324524 11184576 0.63 

Table 26: Accident & Frequency Rate for the Year 2016 

X. CONCLUSION 

The implementation of gaps compares with SHI and 

motivational efforts shows the positive impact on the 

organisation on HSE front. Various accidents that have taken 

place due to unsafe acts and conditions had a tremendous 

effect on the morale of the employees both Shipyard 

employees and Shipyard contract workers. This could be 

understood from the previous chapter where we analysed the 

various answers given by the people whom we interviewed.  
We can conclude the following based on the answers 

to the questionnaire. They are 
 During the period of high accident rate, the production in 

that area was very low than the target to be achieved 

 Replacements for these specialised works was not 

feasible since there was a high rate of wastage and time 

loss 

 On interviewing supervisors and officers in Shipyard it 

was also known that employees were reluctant to work 

in confined spaces and other dangerous areas inside ships 

during the periods where safety management system was 

not present. But when the overall work situation 

improved employees have no problem to work in 

dangerous areas since, most of the hazard in these areas 

are contained and employees are confident of working in 

those areas 

 Due to various Incident reporting systems, data about 

various Incidents/ Accidents were being assimilated and 
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these data are being discussed in various forums such as 

Safety Committee meeting, Training Programmes etc. 

 Recognition of employees in various forums like 

National Safety Day Celebrations for the Best employee 

for Safety, Best Department with least accident record 

etc. gave the incentive for employees to participate in 

Safety and ensuring safety measures in their work area. 

As a result this had a cascading effect in the overall safety 

performance and increased safety participation.  

 These indicators tell us that since most of the employees 

working in Shipyard has met most of their basic needs 

such as Psychological needs and social needs such as 

permanent jobs, medical benefit for self and their family, 

leave in case of any needs etc. but they lack recognition 

and self-esteem needs as compared to the management 

staff. Due to this award system these deficiencies are 

being met and there bye as per Maslow the motivation of 

the employees tend to increase. 

 Another factor that has increased the motivation of 

employees in Shipyard is the safety committee’s that take 

place in various level. Increased participation in the 

management level has given rise to confidence among 

the employees to participate in the safety. 

 The accident rate in the previous years has shown that 

due to the increased participation in safety by the 

employees there has been a tremendous decrease in 

accident rate and damage due to accidents to 

machinery’s. 

XI. RECOMMENDATIONS 

1) Even though we see an increased participation of 

employees in various forums such as safety committees. 

The percentage of their findings and recommendations 

upto the implementation stage is only 50 % and 

sometimes less. Avenues should be made so that the 

employees view point or grievance in their work 

situations should be eliminated in a time based manner 

and given the same seriousness as production 
2) Accidents are situations which cannot be controlled or 

predicted, even though many efforts are being taken by 

Shipyard to implement safety. The motivation building 

efforts should continue. 

3) Recognition for employees should continue and the 

distribution of prizes should be able to accommodate 

employees of various spectrum and group of people such 

as contract workers, casual laborers etc. 

4) While award is being distributed to a single department, 

employees of other department who actively participate 

in safety gets left out. This may decrease their interest in 

safety. So individual efforts towards safety should be 

appreciated. 

5) Training programmes frequency should increase and try 

to train employees on safety atleast once every year 

6) Specialised training programmes should increase so that 

special care can be given for people working in 

dangerous areas and conditions. 
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