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“Reduction of Stack Emissions 

by Adopting Modu Power HFPS 

Technology in ESP”

ArcelorMittal Nippon Steel India Pvt Ltd.
Visakhapatnam.

Trigger of the Project : -

Date of Commencement : 
Conceptualized  in  CY-2023 at the time of expansion plan of New Pellet plant-III. 
Project initiated on Jan -2024  &  completed on 30th March 2025.

The aim is to reduce stack emissions w.r.t current level of 50 mg/ Nm3 to 30 mg/Nm3 within the existing
footprint of Electrostatic Precipitator ( ESP) .

Material Receipt
Major equipment and materials

received on-site in Q3 of CY-2024

Q4 CY-2024

Q3  CY-2024

Installation and commissioning
of 6 fields 

Purchase Order Issuance
Purchase orders released

Q1 2025

Q1 CY-2024

Approval Acquisition
Obtained In- principle approval in 

Q4 cycle of CY-23

Installation &
Commissioning

Q4 CY-2023

Completely Taken into operations of all 
9 fields 

Proposal Submission
Project proposal submitted to

Management
Q2 CY-2023

Project Initiation
For Expansion of Pellet plant-III Q1 CY-2023

Project Timeline

Put up into Operation

Uniqueness

Project Cost: ₹ 6.25 Crores

Adaptability of latest
technology

First-of-its-kind
technology in pellet

plants

Regulatory
Compliance

Space
Efficiency

Reducing stack
emissions without
increasing ESP
footprint

Adaptability

Meeting stringent
emission norms

Emission
Reduction

Retrofitting in 
lesser
space

Technological
Innovation

Project

Enables faster data
processing and
transmission

Technology

Fault 
Tolerance

Reduces energy
consumption and

costs

Higher Energy
Efficiency

Low Ripple DC

Maintains
functionality despite

errors or failures

Allows quick
reaction to changes

and commands

Ensures stable and
clean power supply

Fast Response
Time

High-
Frequency
Operation
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Tangible Benefits

Environmental Benefits:-
• Achieved over 50% reduction in particulate emissions compared to existing PM levels.
• Significantly decreased re-entrainment, wrapping, secondary particle migration & 

puffing phenomena.
• Aligns with the Sustainable Development Goal #3,9,11 & 13. (Good Health and Well-

being, Sustainable Cities and Communities, Climate Action, Affordable and Clean Energy, 
Industry- Innovation and Infrastructure)

Environment, Energy and Operations Gain

Energy Benefits:
 Energy losses reduced from 35% → ~6%.
 Energy conversion eƯiciency improved from 63.4% → 90–94%.

Operational Benefits:
 Extended ESP operational life.
 Reduced maintenance intervals → increased uptime.
 Enhanced compliance with emission standards.
• Minimized downtime and maintenance costs thanks to better spark handling.
• No need for physical expansion, saving on capital expenditure and space.

HFPS Benefits Cycle

Reduce Emissions Extend ESP Life

Lower particulate
emissions by >50%.

Increase operational
lifespan of ESP systems.

1 3

4 2

Enhance
Compliance

Improve Energy
Efficiency

Meet and exceed emission
standards.

Reduce energy losses and
enhance conversion to 94%.
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Intangible Benefits

Enhanced reputation as a
responsible producer

Statutory
Compliance

Boosted employee satisfaction through
environmental impact

Skill Upgradation

Meeting legal and
regulatory

requirements

Improved
workforce skills in
HFPS technology

Aligning with
sustainable

development
goals

Enhanced Morale

SDG Alignment

Societal Benefit Cultural Shift

Cleaner air for the
surrounding
community

A move towards
sustainable
production
practices

Improved Public
Image

Upgradation of Skill
 Acquainted with cutting-edge technology.
 Embraced and developed skills in latest 

technologies.

Statutory Compliance
 Clearly visible cleaner stack.
 Enhanced trust among stakeholders
 Strengthened public goodwill and brand reputation.
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Evidences of Implementation

PP-1

1996
Pellet Plant-1 is 
equipped with a 
Multi Cyclone 
System.

2007
Pellet plant ESP with 
Single Phase TR’s

2017
Pellet plant ESP with 
three Phase TR’s

PP-1 2024
Pellet plant ESP with High 
Frequency power source(HFPS)
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Replication Potential of Project within sector

ESP Replication Potential

Extension of HFPS-based 
technology upgrade to Pellet 
Plant–2 ESPs.

Pellet Plant

Upgrade CPP boiler 
ESP. Captive Power Plant

Long-term Plan

Intra plant Knowledge Sharing

Technical
Discussions

Presentations
to Teams

Implementation
Roadmap

At industry
platforms for

knowledge sharing.

Case Study
Presentations

Showcasing project
performance.

To highlight 
improvements

timely adoption and
minimal deviation.

Before-
and-after

documentation

Documentation
Circulation

Roll-out across all 
AM/NS India plants.

Meeting emission
limits

Vendor
Discussions

Analyze innovation
and project plan

Project completed
with clear planning

Evaluate technology
implementation
optionsImplement New

Technology

In-depth Study

Assimilation of the project 

High Dust
Emission

Low Dust
Emission

Exceeding emission
limits

Successful
Execution
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Challenges faced and counter measures

Analysis reveals cables
couldn't withstand rated

voltage.

OEM Cable
Replacement

The failure of the 
second cable resulted 

in the failure of the 
module

The first cable fails shortly
after commissioning.

PP1 ESP 42-1
Cable Failure

Local Vendor
Sourcing

PP1 ESP 42-2
Cable and Module

Failure

Technical and Maintenance

Failed cables have 
been substituted 
with OEM cables.

Cables are sourced locally
to meet project timelines

Root Cause
Analysis

Performance
Guarantee

Trial
Installation

Overcoming initial
resistance from the

technology team

Discussing specifications
and installations with the

vendor

Conducting a thorough
technical study

Performance
Observation

Vendor
Discussion

Technical
Study

Initial Resistance
from Technology

Team

Securing a performance
guarantee from the vendor

Implementing a trial
installation in one plant

Observing the
performance for one

month

Administrative

Identify Dust
Emission Issue

Gaining approval from
management

Suggesting HFPS as a
solution

Recognizing the need to
reduce dust emissions

Gradual
Replacement

Gradually replacing
conventional transformers

with HFPS

Management
Approval

Propose
HFPS Enhancement
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Achieving National Benchmarks and Standards
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Stack performance- PP#1

Before HFPS
Post HFPS

• The pellet plant’s stack emission 
performance improved significantly 
after adopting the HFPS system,  with 
stringent emission norms of 30 
mg/Nm3, demonstrating compliance 
with national environmental standards 
while maintaining steady production.
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Success Enablers in Project Execution

Train ESP operators
Strengthen vendor

relationships

2 8 7

Monitor emissions
continuously

3
Retrofit Solution

Integrate HFPS with ESP

Justify Lifecycle
Costs1Minimize CapEx for

upgrades

Enhance SkillsModular Integration

Vendor
Partnership

6
Evaluate long-term
expenses

Real-time
Monitoring

4
10 9 5

Monitor Efficiency Knowledge
Sharing

Optimize
Rapping

Minimize particle re-entry
Track energy usage

Share insights within
group

Enhance rapping
cycle efficiency

Reduce Re-
entrainment
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Sustainable
Initiatives

Dedication to achieving
top-tier environmental

stewardship.
Fostering partnerships for

innovative solutions.
Upholding a commitment
to a sustainable future.

Research
Collaboration

Environmental
Commitment

Key drivers for Project Success

Strict adherence to
APPCB norms.

Technological
Adoption

Timeline Adherence Regulatory
Compliance

Embracing and
integrating cutting-edge

technologies.

Strict compliance with
project schedules.

Best Practices

Key Learnings from the Project

10

Technology Transition Challenges

Vendor
Credentials

Equipment
Evaluation

Internal
Skillforce

Inadequate 
vendor

credential 
evaluation

Careless equipment
and auxiliaries

evaluation

Inadequate internal
skillforce

Understanding
Gap

Quality
Vigilance

Lack of technology
understanding

Relaxed quality
vigilance standards

Lifting lugs

Display

Driver

High 
voltage 
compar
t- ment
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