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Abstract- The goal of this work is to reduce TRIFR rate at the complex. According to government and industry statistics, 

hand injuries represent nearly a third of all reported workplace incidents. Approximately 75% of industrial injuries that 

cause partial disability involve the hands; over 16 million individuals seek emergency care each year for hand injuries. A 

hand injury occurs in the workplace every 32 seconds.  Hand injury prevention begins with a recognition and respect for 

the hazards. This work shows the study of frequency rate of hand injuries their impact on the TRIFR of industry and 
techniques to overcome from it by implementation of small changes at work place. The work study is carried through 

efficiently utilising Lean Six Sigma techniques. 
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INTRODUCTION 
 

The human body is an engineering marvel.  Our hands consist of 27 bones, ligaments, muscles, tendons, nerves, blood 

vessels, skin and nails.  Working in unison, they provide strength and dexterity which enables us to perform routine tasks 

and accomplish precision movements. We use our hand constantly.  A disabling hand injury can have a dramatic effect 

on your quality of life.  A hand injury can impact not only your ability to perform your job, but daily routines as well.  A 
hand injury can occur in a second, but the social, financial and emotional effects can last a lifetime. 

Because we use our hands so frequently, we start to take them for granted and not truly respect the potential risk we place 

them in. Because of their tremendous versatility, hands are exposed and susceptible to many types of injuries.  These 

include strains and sprains from excessive force, excessive repetitive motion, awkward posture, contact with surface 

conditions, skin irritation from contact and exposure to hazardous or irritating substances; burns from contact or exposure 

to electricity, chemicals and hot substances, punctures from tools and other sharp objects, lacerations, cuts ranging from 

minor to major if tendons or nerves are severed, fractures, broken bones from being crushed or falling and amputations, 

resulting in a loss of part or all of the hand.  

Tata chemicals limited have made significant progress in SHE over the previous years, with zero fatalities in years. 

Safety continues to be number one concern and, we feel the need to raise the bar on safety continuously 

 

OBJECTIVE 
 

Due to complexity of business it is required to set and maintain an Incident preventing structure, which covers different 

systems essential for Incident prevention which includes  

 To study various Incident prevention tools/techniques and their significance.  

 To study and analyses the contribution of hand injuries in TRIFR Score and implement the control techniques. 

 

ABOUT THE PROCESS 

 

DMAIC 

Define 
The purpose of this step is to clearly articulate the business problem, goal, potential resources, project scope and high-
level project timeline. This information is typically captured within project charter document. Write down what you  

currently know. Seek to clarify facts, set objectives and form the project team 

 

Measure  
The purpose of this step is to objectively establish current baselines as the basis for improvement. This is a data 

collection step, the purpose of which is to establish process performance baselines. The performance metric baseline(s) 

from the Measure phase will be compared to the performance metric at the conclusion of the project to determine 

objectively whether significant improvement has been made. The team decides on what should be measured and how to 
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measure it. It is usual for teams to invest a lot of effort into assessing the suitability of the proposed measurement 

systems. Good data is at the heart of the DMAIC process 

 

Analyse 
The purpose of this step is to identify, validate and select root cause for elimination. A large number of potential root 

causes (process inputs, X) of the project problem are identified via root cause analysis (for example a fishbone diagram). 

The top 3-4 potential root causes are selected using multi-voting or other consensus tool for further validation. A data 

collection plan is created and data are collected to establish the relative contribution of each root causes to the project 
metric, Y. This process is repeated until "valid" root causes can be identified. Within Six Sigma, often complex analysis 

tools are used. However, it is acceptable to use basic tools if these are appropriate. Of the "validated" root causes, all or  

some can be 

 List and prioritize potential causes of the problem 

 Prioritize the root causes (key process inputs) to pursue in the Improve step 

 Identify how the process inputs (Xs) affect the process outputs (Ys). Data is analysed to understand the 

magnitude of contribution of each root cause, X, to the project metric, Y. Statistical tests using p-values 

accompanied by Histograms, Pareto charts, and line plots are often used to do this. 

 Detailed process maps can be created to help pin-point where in the process the root causes reside, and what 

might be contributing to the occurrence 

 

Improve 
The purpose of this step is to identify, test and implement a solution to the problem; in part or in whole. Identify creative 

solutions to eliminate the key root causes in order to fix and prevent process problems. Use brainstorming or techniques 

like Six Thinking Hats and Random Word. Some projects can utilize complex analysis tools like DOE (Design of 

Experiments), but try to focus on obvious solutions if these are apparent. 

 Create innovative solutions 

 Focus on the simplest and easiest solutions 

 Test solutions using Plan-Do-Check-Act (PDCA) cycle 

 Based on PDCA results, attempt to anticipate any avoidable risks associated with the "improvement" using 

FMEA 

 Create a detailed implementation plan 

 Deploy improvements 

Control 
The purpose of this step is to sustain the gains. Monitor the improvements to ensure continued and sustainable success. 

Create a control plan. Update documents, business process and training records as required. 

A Control chart also known as a Swim lane Map, can be useful during the Control stage to assess the stability of the 

improvements over time by serving as 1. a guide to continue monitoring the process and   2. Provide a response plan for 

each of the measures being monitored in case the process becomes unstable. 

 

PROCESS METHODOLOGY 

 

3.1   DEFINE 

 

 

http://en.wikipedia.org/wiki/Ishikawa_diagram
http://en.wikipedia.org/wiki/Six_Thinking_Hats
http://en.wikipedia.org/wiki/Random_stimulus
http://en.wikipedia.org/wiki/Design_of_Experiments
http://en.wikipedia.org/wiki/Design_of_Experiments
http://en.wikipedia.org/wiki/Design_of_Experiments
http://en.wikipedia.org/wiki/PDCA
http://en.wikipedia.org/wiki/Failure_mode_and_effects_analysis
http://en.wikipedia.org/wiki/Control_chart
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Analyze Phase 

Analyze – Executive Summary 

 Top most departments were injuries are occurring – Soda Ash, Erection, MUW 

 Most of the hand injuries are occurring while doing routine work in case of company employees and routine + 

permit work in case of contract employees 

 Pareto analysis shows that major reason for injuries is because of unsafe act of the person 

 Most of the hand injuries are occurring to Operator, fitter, helper & cleaner. 

 Most hand injury types observed are fracture & cut  

 Finger and for arm are sub part of hand which are mostly injured as per analysis. 

Analysis shows that In Soda Ash & MUW while operating valves company employees getting hand injury. 
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Control Phase  
Process Control / Response Plan                                               Training Plans 
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Transition to Process Owner: RACI Chart 

 
 

Results & discussion Control – Storyboard 

 
 

Conclusions 

 

1. Ergonomic Survey to be done for Valve Operations in Bicarb Plant. 

2. Designed Hand Protection Module. 

3. Training Imparted on Hand Protection. 

4. To reduce hand injuries frequency rate from 2.05 to 1 at TCL Mithapur. 
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