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Abstract: This paper introduces an Algorithm-based Electrical Safety Audit Tool (ESAT) for various 

industrial applications to address the limitations of traditional, time-consuming, and labor-intensive 

methods. The proposed ESAT integrates industry standards and regulations to automatically identify 

potential electrical hazards and suggest mitigation strategies. It leverages real-time data analysis, risk 

assessment models, and regulatory compliance checks to automate safety evaluations. 

A case study validation across multiple industrial settings demonstrates that ESAT significantly improves 

audit efficiency, reduces human error, accelerates report generation, and enhances predictive 

maintenance capabilities. This research contributes to the development of intelligent safety auditing 

tools, ultimately aiming for safer and more reliable industrial environments.. 
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I. INTRODUCTION 

Electricity is one of the most essential requirements to sustain all activities in industrial sector, commercial, institute or 

domestic front. It is a well known fact that the electricity is an excellent, clean and efficient servant, but ignored many 

times. It only takes one mistake or malfunction to cause a deadly accident or costly damage. The importance of 

ensuring a safe working environment cannot be overstated, as it not only protects the well-being of employees but also 

enhances productivity, reduces costs, and promotes a positive corporate image. However, industrial accidents and 

fatalities continue to occur, resulting in significant human and economic costs. 

Traditional safety audit methods, such as checklists and risk matrices, have been widely used to identify potential safety 

hazards and prioritize risks. However, these methods can be time-consuming, labour-intensive, and often subjective, 

dependent on the auditor's experience, knowledge, and subjective interpretation. 

Recent advances in data analytics  have enabled the development of more systematic and objective approaches to safety 

auditing. This paper proposes the development of an algorithm for a safety audit tool that can be applied to various 

industrial application. The algorithm utilizes a combination of checklist data and standards to identify potential safety 

hazards, prioritize risks, and provide recommendations for mitigation. The proposed tool aims to automate safety 

evaluation, minimize human error, and enhance predictive maintenance capabilities. 

 

II. PROPOSED ALGORITHM 

The proposed safety audit tool algorithm is designed to facilitate a structured auditing process through a role-based 

interface, includes Admin, Employee, and Client/Customer users. The algorithm's workflow encompasses login 

authentication, evidence-based audit evaluation, and report generation. The key components and their interactions are 

given below: 
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User Interface and Authentication  

The algorithm commences with a user interface that redirects users to their respective portals based on their roles. 

Admin users access the system through a secure login page, while Employee and Client/Customer users register or log 

in, pending admin approval. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Admin Module 

The Admin Module is a critical component of the proposed safety audit tool algorithm, designed to facilitate 

administrative tasks and management of client data. The Admin module enables administrators to: Manage Client Data, 

Assign Safety Parameters, Configure Audit Questionnaires, Manage Employee Access, Monitor Audit Progress, and 

Generate Reports. 

Employee Module 

The Employee Module is a crucial component of the proposed safety audit tool algorithm, designed to facilitate 

employee participation in the audit process. This module enables employees to: Register and Login, Access Assigned 

Audit Questionnaires, Complete Audit Questionnaires, Upload Evidence, View Remedial Actions, Collaborate with 

Administrators. 

Client/Customer Module 

The Client/Customer module designed to facilitate client interaction with the system. It enables registered clients to 

only view final audit reports. 

Audit Execution Module 

The Audit Execution module presents a set of audit questions based on predefined s

determine the next steps: 

If a question is answered "No," the system prompts for supporting evidence and suggests remedial actions.

If a question is answered "Yes," the system proceeds to the next question.

The questionnaire concludes when all items are addressed, finalizing the report.
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Evidence and Remedy Module 

It designed to facilitate the documentation and management of evidence and remedial actions. This module enable user 

to Upload evidence, Document remedial action and provide recommendations. 

 

Practical Challenges and Solutions in Industrial Safety Audits 

The execution of industrial safety audits, while crucial, often presents a range of practical challenges for both the clients 

undergoing the audit and the consultants or auditors conducting it. 

Common Problems in Industrial Safety Audits: 

Industrial safety audits, while crucial for ensuring workplace safety and regulatory compliance, frequently encounter 

challenges for both the audited clients and the auditing consultants. 

For Clients: Common issues revolve around inefficient record-keeping, leading to difficulties in information retrieval 

and potential inaccuracies. Poor communication with the audit team can cause misunderstandings and delays. A lack of 

preparedness, including incomplete documentation and insufficient understanding of audit requirements, often results in 

longer audits and more non-compliance findings. Resistance to oversight from employees and management, driven by a 

perception of fault-finding, can hinder cooperation. Cost concerns related to the audit and subsequent corrective actions 

can create reluctance. Disruption to operations during the audit process can also cause friction. Finally, an inadequate 

understanding of audit requirements can lead to ineffective preparation. 

For Auditors: Consultants often struggle with inadequate training or knowledge specific to certain industries or 

evolving regulations. They frequently face resistance from employees and management, impeding their ability to gather 

accurate information. Time constraints and resource limitations can compromise the thoroughness of audits. Difficulty 

in identifying non-conformities, especially subtle issues, requires significant expertise. Managing the extensive 

documentation associated with audits can be burdensome. Maintaining objectivity and independence, particularly in 

internal audits, can be challenging. Lastly, auditors may encounter resistance to change when recommending and 

implementing corrective actions. 

 

Role of ESAT in Audit Report Generation 

The proposed Electrical Safety Audit Tool (ESAT) is specifically designed to significantly enhance and streamline the 

process of generating comprehensive and accurate audit reports. Its integrated features offer numerous benefits in this 

critical aspect of the audit workflow: 

The Electrical Safety Audit Tool (ESAT) is designed to streamline and improve electrical safety audits. It offers: 

Customizable Checklists based on standards like CEA, NBC, NEC, and IS. 

Real-time Data Capture using mobile devices, eliminating manual entry. 

Automated Analysis to instantly identify non-compliance and hazards. 

Risk Scoring to prioritize issues based on severity and likelihood. 

Automated Report Generation for fast, professional reporting. 

Centralized Data Management for easy access to audit history and corrective actions. 

Trend Analysis to track safety improvements over time. 

Automated Reminders for audits and follow-ups. 

Future Integration with regulatory databases for up-to-date compliance checks. 

 

III. LIVE CASE STUDY 

Safety Audit Process Overview: 

The safety audit process is a systematic and structured approach to evaluating an organization's safety management 

system, identifying hazards, and implementing corrective actions. The process involves the following steps: 

 Pre-Audit Planning: Identify audit objectives, scope, and criteria, and develop an audit plan. 

 Audit Team Selection: Select a qualified and experienced audit team, including a lead auditor and technical 

experts. 
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 Document Review: Review relevant documents, including safety policies, procedures, and records. 

 On-Site Audit: Conduct an on-site audit to observe safety practices, interview employees, and inspect 

equipment and facilities. 

 Data Analysis: Analyze data collected during the audit, including hazard identification, risk assessment, and 

compliance evaluation. 

 

Findings and Recommendations 

Document audit findings, including hazards, non-compliances, and recommendations for corrective action. 

 Corrective Action: Implement corrective actions to address audit findings and recommendations. 

 Follow-Up Audit: Conduct a follow-up audit to verify implementation of corrective actions and evaluate 

effectiveness. 

 Safety Audit Procedures 

 The safety audit procedures include: 

 Audit Checklist: Use a standardized audit checklist to ensure consistency and completeness. 

 Risk Assessment: Conduct a risk assessment to identify hazards and evaluate risk levels. 

 Compliance Evaluation: Evaluate compliance with relevant safety regulations, standards, and policies. 

 Employee Interviews: Conduct employee interviews to gather information on safety practices and concerns. 

 Equipment Inspection: Inspect equipment and facilities to identify hazards and evaluate safety conditions. 

 Documentation Review: Review safety-related documents, including policies, procedures, and records. 

 Findings and Recommendations Reporting: Document audit findings and recommendations in a clear and 

concise report. 

 Corrective Action Tracking: Track implementation of corrective actions and evaluate effectiveness. 

 

IV. CONCLUSION 

This paper has presented the development of an algorithm for a safety audit tool that can be applied to various industrial 

applications. The proposed algorithm integrates industry standards, regulations, and real-time data analysis to identify 

potential safety hazards and provide recommendations for mitigation. The live case study demonstrated the 

effectiveness and efficiency of the algorithm in improving safety audit efficiency, enhancing risk identification and 

mitigation, and enabling data-driven decision making. The results showed that the algorithm can reduce the time and 

resources required for safety audits, improve the accuracy and reliability of safety audits, and provide actionable 

insights for safety improvement. 
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