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Hindustan Zinc Limited and 
usage of PI System capabilities
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Hindustan Zinc Limited : #1 in Metals & Mining category (Asia-Pacific) in Dow 
Jones Sustainability Index 2020, 4th largest smelting operations

Zawar Mining Complex

Reserves & Resources : 100.5 Mt
Ore Production Capacity : 4.0 Mtpa

Rampura Agucha Mine

Reserves & Resources : 96.5 Mt 
Ore Production Capacity : 6.15 Mtpa

Kayad Mine

Reserves & Resources : 8.3 Mt 
Ore Production Capacity : 1.2 Mtpa

Sindesar Khurd Mine

Reserves & Resources : 126 Mt 
Ore Production Capacity : 6.0 Mtpa

Rajpura Dariba Mine

Reserves & Resources : 60 Mt
Ore Production Capacity : 1.08 Mtpa

Chanderiya Smelting Complex

Pyrometallurgical Lead Zinc Smelter:
105,000 tpa Zinc and 35,000 tpa Lead

Hydrometallurgical Zinc Smelter: 420,000
tpa Zinc

AusmeltTM Lead Smelter: 50,000 tpa

Dariba Smelting Complex

Hydrometallurgical Zinc
Smelter: 220,000 tpa Zinc

Lead Smelter: 100,000 tpa

Zinc Smelter Debari

Hydrometallurgical 
Zinc Smelter:
88,000 tpa Zinc

Pantnagar & Haridwar

Processing & 
Refining of Zinc,
Lead & Silver

Wind Power 274 MW
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Data Sources and Partner’s platforms
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Consistency in 
operations

Predicted 
operations

Improved 
Quality

Improved 
OEE

Capex and Opex
Saving



Industry opportunities and
challenges
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Industry challenges – Metal and Mining
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Resistance to Change, Skills upgradation, Holistic Solution Provider, 
Retention of Talent

We need to cut costs, but…

don’t know which cuts
push us over our risk tolerance

Operational Silos

jl

Organizational 
Knowledge Loss

Data Not Accessible or 
Proactively Analyzed

LOWER
PROFITABILITY

is in gathering and
aggregating the data

We want to be data-driven,
but…

85% of the 
effort

Less Innovation and

investment as compared to
other sectorsData Analysis

Data
Collection

Standardization

Care for Environment

and natural resources

PEOPLE PROCESS TECHNOLOGY

Safety
Hazards and 

mitigation
of risks

Unplanned 
Downtime

High 
Maintenance 

Cost

LOST  
REVENUE



Solution
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Applicability of OSIsoft PI System on different business levers
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Efficiency

Asset

• Single source of truth
• Quicker response
• Automated shift reports
• Event based notifications
• Easy to communicate with various DCS

and ERP platforms to have end to end
business visibility

• Mobility capability

• Data driven RCA
• Model based predictive maintenance 

and material planning
• Improved safety and reduction in 

unscheduled breakdown

• Data driven discussions & decisions
• Manpower engagement to value 

added work and future prospects
• Performance monitoring & training

identification
• Analytical based capability 

measurement and appraisals

• Real Time Consumables tracking
• Energy Saving
• Consumables/Spares optimization
• Building cost consciousness to 

bottom most layer

People

Cost
OSIsoft + ecubix

Cost



Implementation Details
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Soft Sensor for predicting P80 in Mills : ~95% accuracy

GRINDING SECTION – “GOLDMINE” OF OPPORTUNITIES

Step of mineral extraction1

Energy Intensive Unit2

A lot of manual 
interventions3

PROBLEM STATEMENT

The particle size (P80) which is a 

key operational parameter, was 

not available for real-time 

monitoring on consistent basis.  PROBLEM OPPORTUNITY

Problem Identification

Requirement & Data Gathering 
through Pi Integrator

Model Building –
2nd Order Regression

Deployment of Model into 
Control system using Pi

Final Validation using Pi Datalink

Preliminary Validation & 
Finetuning of model

Procedure for building soft sensor
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Soft Sensor for predicting P80 in Mills : ~95% accuracy

Dashboard for Live P80 Monitoring
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Control of grinding process

Gauging Performance
Particle size is the Grinding 

performance indicator which is being 
predicted using process modelling.

Optimizing Process &  
consumables

Monitoring P80 has resulted into 
optimization of consumables such as 

grinding media, power & water

Cost Avoidance
Soft sensor has eliminated the 

requirement of 6 Nos online analyzer 
(PSI), which resulted into Capex 

Saving 

Key Benefits
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Soft Sensor for Sulphide Sulphur in Roasters : ~90% Accuracy

PROBLEM STATEMENT

Sulphide Sulphur determines the
quality of the Roaster output (calcine)
and it is being tracked based on the
periodic Lab reports.

PROBLEM OPPORTUNITY

CHALLENGES FACED DURING IMPLEMENTATION

➢ Deployment of complex 
Random Forest Model

➢ Providing Feedback of the 
Model prediction to DCS

➢ Fetching of Lab data

CHALLENGES

✓ The model prediction was written 
back to Pi using Pi WebAPI.

✓ Used OSI PI to write back to the 
DCS.

✓ Integrated LIMS with PI

SOLUTIONS

Problem Identification

Requirement & Data Gathering 
using Pi Integrator

Model Building – Random 
Forest Model

Deployment of Model using Pi 
WebAPI in control system

Final Validation using Pi 
Datalink

Preliminary Validation & 
Finetuning of model

Procedure for building soft sensor
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Dashboard for Live S/S Monitoring

Dataflow

Jupyter Notebook

Model Building
Historical data 

(Pi)

Current data 
(Pi)

Real time 
predictions by 

model

Input of live 
predictions

(5 min) into PI 
& then to  DCS

Throughput Optimization
Real-time prediction of S/S can 
help in identifying the potential 
opportunities to optimize the 

Roaster throughput

Quality Assurance
As S/S is a Critical Quality 

Parameter in Roasters, the Soft 
Sensor is helping us in ensuring 

the quality product

Cost Avoidance
It eliminates frequent lab analysis 

and  the need for an online 
analyser, thus avoiding the Capex 

& Opex

Key Benefits

Soft Sensor for Sulphide Sulphur in Roasters : ~90% Accuracy
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Benefits

- Real-time blower operating region

- Real-time comparison of actual power 
consumption with ideal power

Efficiency Monitoring : SO2 Blower (2800 KW)

Challenge

SO2 blower is one of the most power
intensive equipment in hydro smelting.
There were many instances when SO2
Blower consumed more energy than
designed nominal operations.

Solution Developed

Took all relevant Parameters
responsible for efficiency, developed
equation to derive actual efficiency
and plotted it against the ideal curve
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SPC/SQC/Control Charts for Mills & Smelters

• The SPC/SQC and Process scorecards have been automated by developing them on PiVision and additional functionalities such as CpK,

Process Scores, Status and the deviation time have also been incorporated in the dashboard for better utilization.

KPI Benefits: Process Streamlining, Better Process Control &  Improved Process   Effectiveness 

SPC & Scorecards for SmeltersControl Charts for Mills
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Customized dashboards and report generation on PowerBI
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Customized dashboards and report generation on PowerBI

Weekly Process Deviation Report
• The process deviations are being tracked in Pi System by configuring eventframe analyses, which are then analyzed on PowerBI to 

determine the frequently deviating parameters and root cause of the deviation. 

KPIs Impacted : Better decision making, Improved Process Stabilization
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Real time Health Monitoring for UG Fleet : CBM

➢ Enabled to track  

andcomprehensive KPI

compare different assets

➢ Condition based sequencing

of fleet for maintenance

resulting in effective use of

maintenance bay and

improved productivity

➢ Historical data of asset

health and maintenance

helps in component

replacements



Impact Savings
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Through digital transformation Industry can target benefits

5-10%

Efficiency

10-15%

Productivity

85%

Forecasting  
accuracy

10-15%

OEE
improvement

10-15%

COP
reduction

Grinding media 
optimization

Man hour 
saving

OEE improvmnt
3%

Reagents 
optimization



Future expectations from OSIsoft PI 
System  development
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Capabilities OSIsoft PI System should have

Android, IOS and 
windows based App 
development

Notification
counter

Pareto capability
in PI Vision

In built 
Analytical 
Engine 

Automated reports of PI Vision 
display & Provision to convert the 

display in pdf



Principal Architect – Digital Smart Manufacturing

Pradeep Mahajan

• Hindustan Zinc Limited, part of Vedanta Resources Plc

• pradeep.mahajan@vedanta.co.in
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Vice President Sales & Marketing

Shrenik Shah

• Ecubix (owned by VCS)

• shrenik.shah@ecubix.com
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This presentation may include predictions, estimates, intentions, beliefs and other statements that 
are or may be construed as being forward-looking. While these forward-looking statements 
represent our current judgment on what the future holds, they are subject to risks and uncertainties 
that could result in actual outcomes differing materially from those projected in these statements. 
No statement contained herein constitutes a commitment by AVEVA to perform any particular action 
or to deliver any particular product or product features. Readers are cautioned not to place undue 
reliance on these forward-looking statements, which reflect our opinions only as of the date of this 
presentation.  

The Company shall not be obliged to disclose any revision to these forward-looking statements to 
reflect events or circumstances occurring after the date on which they are made or to reflect the 
occurrence of future events.
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linkedin.com/company/aveva 

@avevagroup

ABOUT AVEVA 

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations 
managing complex operational processes. Through Performance Intelligence, AVEVA connects the 
power of information and artificial intelligence (AI) with human insight, to enable faster and more 
precise decision making, helping industries to boost operational delivery and sustainability. Our 
cloud-enabled data platform, combined with software that spans design, engineering and operations, 
asset performance, monitoring and control solutions delivers proven business value and outcomes to 
over 20,000 customers worldwide, supported by the largest industrial software ecosystem, including 
5,500 partners and 5,700 certified developers. AVEVA is headquartered in Cambridge, UK, with over 
6,000 employees at 90 locations in more than 40 countries. For more details visit: www.aveva.com
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