HOW TO ACHIEVE OPERATIONAL
EXCELLENCE IN MINING
OPERATIONS?

2 Definition

Operational Excellence (OpEx) in mining means achieving consistent,
safe, efficient, and profitable operations by eliminating waste, maximizing
resource utilization, empowering people, and continuously improving
processes — without compromising safety or sustainability.

*\ STEP-BY-STEP ACTION PLAN FOR OPERATIONAL EXCELLENCE IN
MINING

STEP 1: Establish a Vision and Framework
Goal: Define what “Excellence” means for your mine.
Actions:

1. Develop a clear Operational Excellence Vision — e.g., “Zero Harm, Zero
Waste, Maximum Value.”

2. Align OpEx goals with business strategy — safety, production, cost,
sustainability, community.

3. Set measurable KPIs:
o Safety: LTIFR, TRIFR

Productivity: tonnes/man-hour, equipment utilization

Cost: $/tonne mined or processed

Reliability: OEE (Overall Equipment Effectiveness)

Sustainability: energy/water per tonne

4. Create an OpEx framework — using Lean, Six Sigma, TPM, and Digital
Mining principles.
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STEP 2: Build a Culture of Excellence

Goal: Engage every employee in improvement.



Actions:

. Leadership commitment — management must visibly champion OpEx.
. Train workforce on continuous improvement, safety mindset, and

problem-solving tools.
Empower frontline supervisors — give them autonomy to fix issues.

. Create a reward system for innovation, cost reduction, and safety

improvements.

Implement “Daily Management Systems” (DMS) — shift-wise reviews,
visual boards, short meetings.

STEP 3: Process Mapping and Value Stream Analysis

Goal: Understand every process and find waste.

Actions:

1.

4.
5.

Map all core processes — drilling, blasting, loading, hauling, crushing,
processing, maintenance.

. Identify non-value-added activities — delays, rework, idle equipment.
. Use Lean tools:

o Value Stream Mapping (VSM)

o BS (Sort, Set, Shine, Standardize, Sustain)

o Kaizen (small continuous improvements)

Define bottlenecks and root causes using Fishbone or Pareto Analysis.
Prioritize improvement projects using Impact vs. Effort Matrix.

STEP 4: Optimize Equipment Performance

Goal: Improve asset reliability and utilization.

Actions:

1.

Implement Total Productive Maintenance (TPM):
o Autonomous maintenance by operators.
o Preventive maintenance scheduling.

. Digitize maintenance — use loT sensors for predictive maintenance

(vibration, oil analysis).
Track and improve OEE (Availability x Performance x Quality).

. Optimize HEMM fleet management with:



o GPS and fleet tracking systems (e.g., Wenco, Modular, MineStar)
o Cycle time analysis.

5. Apply RCFA (Root Cause Failure Analysis) to recurring breakdowns.

STEP 5: Data-Driven Decision Making
Goal: Replace intuition with analytics.

Actions:

1. Establish a central data system (data lake) integrating geology,
production, maintenance, and safety.

2. Deploy real-time dashboards using tools like Power Bl, Tableau, or
MinePortal.

3. Apply statistical process control (SPC) for quality and production
metrics.

4. Use machine learning models for:
o Predictive maintenance
o Grade control optimization
o Price forecasting

5. Encourage data literacy among engineers and supervisors.
STEP 6: Continuous Improvement Projects

Goal: Drive measurable impact through structured projects.

Actions:

1. Launch Lean/Six Sigma Projects (DMAIC) — Define, Measure, Analyze,
Improve, Control.
2. Focus on:
o Reducing energy and fuel consumption
o Increasing equipment utilization
o Improving blast fragmentation
o Reducing ore dilution and losses
3. Assign cross-functional teams (mining, maintenance, planning, safety).
4. Track savings and reinvest in further improvements.

STEP 7: Integrate Safety and Sustainability

Goal: Make safety and environment part of performance excellence.



Actions:

1. Conduct Safety Culture Transformation Programs (Behavior-Based
Safety, Visible Felt Leadership).

2. Introduce real-time safety monitoring systems — fatigue detection,
proximity sensors.

3. Adopt sustainable mining practices:
o Waste rock management
o Water recycling
o Renewable power usage
o Reclamation plans

4. Set ESG KPIs — carbon intensity, rehabilitation ratio, community
development metrics.

STEP 8: Technology & Automation
Goal: Achieve efficiency through digital transformation.
Actions:

1. Automate operations:
o Autonomous drills, trucks, and drones.
o Remote operations centers (ROC).
2. Implement Mine Digitization Roadmap:
o loT » Al » Autonomous - Integrated Smart Mine.
3. Use digital twins for scenario simulation.
4. Introduce blockchain for mineral traceability.
5. Train workforce for digital skills and adaptive technologies.

STEP 9: Performance Monitoring & Control
Goal: Sustain improvements through structured review.
Actions:

1. Conduct daily/weekly performance reviews — compare KPIs vs targets.
2. Maintain OpEx dashboard (cost, production, safety).

3. Use Balanced Scorecard for leadership reporting.

4. Introduce audit and benchmarking programs — internal and external.
5. Celebrate success stories to reinforce motivation.



STEP 10: Institutionalize and Sustain

Goal: Make excellence a permanent habit.
Actions:

1. Create an Operational Excellence Office or Center of Excellence (CoE).

2. Document and standardize best practices across all sites.

3. Continuously benchmark against world-class mines (BHP, Rio Tinto,
Vale, etc.).

4. Encourage innovation competitions for new ideas.

5. Ensure succession planning and capability development.

£+ Framework Summary
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Digital
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Tools/Approach
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Benchmarking

. End Goal: World-Class Mining Operation

Zero Harm (Safety)

Zero Waste (Efficiency)

Zero Downtime (Reliability)
Maximum Value (Profitability)
Sustainable Legacy (ESG)



KX HOW TO IMPLEMENT, MONITOR & REVIEW
ACTIONS FOR OPERATIONAL EXCELLENCE N
MINES?

PART A — IMPLEMENTATION FRAMEWORK

Goal: Convert OpEx strategy into daily executable actions.
STEP 1: Establish a Governance Structure

Purpose: Create accountability and leadership for OpEx.

Actions:

1. Form an Operational Excellence Steering Committee
o Chair: Head of Mining Operations (you)
o Members: Department heads (Mining, Processing, Maintenance,
Safety, HR, Finance)
o Support: OpEx Coordinator/Champion
2. Define clear roles & responsibilities:
o Each HOD owns improvement targets in their area.
o OpEx team facilitates tools, training, and reporting.
3. Develop an OpEx Charter — outlining objectives, scope, expected
benefits, and governance.

STEP 2: Baseline Assessment (Current State Analysis)

Purpose: Understand where the mine stands now.

Actions:

1. Conduct a diagnostic study of all departments:
o Production performance
Maintenance reliability
Safety statistics
Cost structure
Employee engagement
2. Use KPIs and benchmarking (against industry best practices).
3. Identify “Gaps to Excellence” — for example:
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o Equipment utilization below 80%
o High maintenance cost per tonne
o Frequent blast delays, etc.
4. Prepare a Gap Closure Plan with measurable objectives.

STEP 3: Develop the OpEx Roadmap

Purpose: Create a 12-24 month structured plan.

Actions:

1. Prioritize projects based on:
o Safety impact
o Cost reduction potential
o Production improvement potential
o Sustainability value
2. Define Workstreams or Pillars, e.g.:
o Safety Excellence
Asset Reliability
Process Optimization
Cost Efficiency
Digital Transformation
o People Development
3. For each workstream, define:
o Objective
Responsible owner
KPIs
Timeline
Resources required
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STEP 4: Deploy Tools & Training

Purpose: Build capability before execution.

Actions:

1. Train teams in:
o Lean principles (5S, Kaizen, Value Stream Mapping)
o Six Sigma (DMAIC, Root Cause Analysis)
o TPM and OEE



o Data-driven decision making
2. Conduct Kaizen workshops and problem-solving sessions.
3. Build cross-functional OpEx teams for each improvement project.

STEP 5: Execute Pilot Projects

Purpose: Demonstrate success in small, controlled areas.

Actions:

1. Select a pilot area — e.g., drilling & blasting, or haulage.

2. Apply Lean/Six Sigma tools to improve cycle efficiency or reduce cost.
3. Measure results, calculate savings, and document learnings.

4. Communicate quick wins to build momentum.

STEP 6: Scale Up Across the Mine

Purpose: Roll out successful practices site-wide.

Actions:

1. Standardize best practices from pilot projects.

2. Deploy them across similar operations (e.g., all pits, shifts, or
processing units).

3. Use SOPs (Standard Operating Procedures) for uniformity.

4. Continue leadership reviews to remove roadblocks.

PART B — MONITORING & REVIEW FRAMEWORK
Goal: Ensure progress is measured, visible, and sustained.

STEP 7: Define & Track Performance Metrics

Purpose: Quantify improvement and keep focus.

Key KPI Categories:



Area

Safety

Production

Maintenance

Cost

Quality

Sustainability

People

Actions:

Example KPIs

LTIFR, TRIFR, Near-Miss
frequency

Tonnes mined/shift, Ore-to-waste
ratio, Recovery %

OEE, MTBF, MTTR, Equipment
availability

Cost per tonne, Energy
cost/tonne, Fuel consumption

Grade control accuracy, Rework
percentage

Water recycling %, Emission
intensity, Reclamation progress

Training hours/employee,
Suggestion participation rate

1. Build real-time dashboards (Power Bl / Tableau / Mine Management

Systems).

2. Conduct daily/weekly operations review meetings using visual boards.
3. Implement Red-Amber-Green (RAG) rating for performance status.

STEP 8: Review Mechanism

Purpose: Structured review rhythm ensures accountability.

Review Levels:



Level

Shift Review

Daily Review

Weekly Review

Monthly
Review

Quarterly
Review

Actions:

Frequency

Every shift

Daily

Weekly

Monthly

Quarterly

Participants

Supervisors +
Operators

Section heads

HODs + OpEXx
team

Head of Mining
+ GM

Senior
Management

Focus

Safety,
production
deviations

KPls, issues,
next-day plan

KPI trends,
project
updates

Performance vs
Plan, CAPEX,
risks

Strategy
alignment, ROI,
benchmarking

1. Use visual management boards in control rooms and offices.
2. Track action items with owner & due dates (digital tracker or

Excel/Power BI).
3. Escalate unresolved issues to higher levels promptly.

STEP 9: Audit & Verification

Purpose: Sustain and validate improvement results.

Actions:

1. Conduct internal OpEx audits quarterly.
2. Validate data integrity — check if reported savings are real.
3. Use performance scorecards to compare departments.



4. Implement peer reviews between different mine sites.
5. Benchmark against external best-in-class mines (BHP, Rio Tinto,

Vedanta, NMDC, etc.).

STEP 10: Recognition, Learning & Continuous Improvement

Purpose: Maintain long-term engagement and innovation.

Actions:

1. Recognize best-performing teams with awards.

2. Conduct monthly “Knowledge Sharing Sessions” to present
improvement projects.

3. Capture best practices in an OpEx Knowledge Portal.

4. Continuously update the OpEx roadmap based on learnings.

5. Encourage employee-led innovation challenges.

{3+ INTEGRATED MONITORING SYSTEM DESIGN

A practical structure you can deploy:

System

Digital Mine
Dashboard

Maintenance
Tracking
Safety Dashboard

Project Tracker

Audit App

Function

Real-time KPI
visibility

Equipment downtime
& PM status

Incidents, leading
indicators

OpEx project status

Field audits &
checklists

Tool / Platform

Power Bl / Tableau /
MinePortal

SAP / Pronto / Pulse
Mining

Enablon / Intelex

MS Project /
Smartsheet / Excel

iAuditor / custom
tablet app



CONTINUOUS IMPROVEMENT CYCLE (PDCA)

You can integrate Plan—-Do-Check-Act (PDCA) for every OpEx activity:

Phase

Plan

Do

Check

Act

Description Example

Identify problem & Reduce fuel

set objective consumption by 10%

Implement solution Optimize haul routes,
train operators

Measure results Compare
before/after fuel data

Standardize and roll Implement new SOP

out across all shifts

») SAMPLE IMPLEMENTATION TIMELINE (12 MONTHS)

Month

1-2

10-12

Key Activities

Baseline assessment &
governance setup

Training & pilot project launch
Pilot evaluation & first roll-out

Digital dashboards & KPI
automation

Site-wide deployment &
sustainability review



w4 EXPECTED OUTCOMES AFTER FULL IMPLEMENTATION

e 10-15% improvement in equipment utilization

5-10% reduction in unit mining cost

30-50% reduction in downtime due to preventive maintenance
Improved safety culture & lower incident rate

Higher employee engagement and ownership

Sudam Behera

Head of Mining Operations.



