CTRICAL
OMATION
INEERS

NZControls |

m>»m
o =3 o

E
T
G

Driving Sustainability with Data:
Reducing Carbon and Energy Use through
Advanced Analytics

Nikk King Chris Thomas
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Nikk King — Director, NZ Controls Ltd

Nikk leads a company specialising in control systems engineering, automation,
and industry digitalisation. He champions a technology-agnostic approach,
partnering with innovative technology solution providers to deliver value and
adapt to evolving business needs, including the application of advanced
analytics and other tools to drive value from data. With over 25 years of
experience, Nikk is dedicated to deploying the latest technologies to help
customers drive value and maximise assets.
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What We Do
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Provide electrical and automation engineering solutions. We collect Data ... lots of data.
o
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"Without data, you're just another person with an opinion.”
W. Edwards Deming (statistician, engineer, and management consultant)




The Data problem NZCOHtr0|S | aSTomATioN

Drowning in data.

=  Underutilised

= Lacking context

" |nconsistent naming (tags)

= Hard to find and sort

= Multiple ‘siloed’ data sources

= Basic tools don’t tell me much

= Need to get to the insights quickly

= |Lack of accessible tools... ?

‘We are drowning in information and starved for knowledge’
John Naisbitt (author of Megatrends)
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Find Context

The key to finding value is to
provide context

Use modern tools to quickly N

get to the insights \

External
Data

Provide deep context to
backup the insights External

loT Cloud
Historian data

Engineering

Financial
Data Management

"The value of analytics is not in the data itself, but in the insights derived from it."
Michael Dell (founder Dell Technologies).




New breedof tol NZControls | i

Modern software tools designed for engineers and subject matter experts.

= Simple connectivity to multiple data sources. = Live dashboard and reporting.
= Optimised for time series data analysis. =  QOpen data connectivity for reporting.
= Data cleansing. = Scalable and extensible.
= Real time. = Deep drill through to understand the insights
=  Powerful yet accessible tools.
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ELEC T CAL
Select the appropriate tool for your business NZCOntrOls ‘ ENGIN ER' .

Seeq Jupyter Note

Trendminer®

Valuable
Insights

Basic KPIs

*example to
represent a family of
products and
solutions.

—
Accessibility (skills required) and time to deliver NZControls | st




Chris Thomas - Business Development Manager, NZ Controls Ltd

Chris brings over 30 years of experience across the chemical, petrochemical, oil
& gas, utilities, and manufacturing sectors. Currently serving as Business
Development Manager at NZ Controls Ltd, he is a passionate advocate for
Industry 4.0 and its transformative potential in driving energy efficiency and
sustainability.

With a strong focus on advanced data analytics, Chris assists organisations
unlock the power of smart manufacturing to measure, control, and ultimately
reduce their carbon footprint through data-driven technologies that enhance
operational performance, while advancing environmental goals.
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Advanced Analytics. . . We are currently seeing a maturing of technology in this space, we are starting to move

away from the hype and starting to have real, practical and accessible tools become available where real value
can be found. We are focussing on analytic tools that monitor multiple data sources and provide a wide range of
functionality, rather than single-function applications. Today we will look at a few case studies in the following
spaces... -

=  Power - Optimising renewable energy

generation to ‘save power’

=  Water — Pumping water out of leaking
pipes is a waste of energy

=  Manufacturing: Optimising high energy
assets and systems using data modelling

=  Predictive maintenance over scheduled
maintenance to save energy
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Real-Time production potential calculation
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For power generation operations, expected power is
based on the manufacturer-provided turbine power
curve, but the actual power produced may vary due to:

e Age of components
e Inaccurate anemometers

e Turbulence

Real-Time Production Potential (RTPP) can easily and
rapidly be calculated using Prediction Tools.

Analytic tools definitively provide accurate predictions
for the expected power of the operation’s assets.

Through advanced analytics, significant time was saved
due to:

Validation and fine-tuning of the RTPP model.

More accurate RTPP is reported to the grid operator
every 5 minutes, improving the grid operator’s ability
to maintain system reliability and balance load.




Wind Turbine Ramp Up

CHALLENGE
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SOLUTION
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Reduction in power grid demand requires wind turbine
generators to curtail production

Once power is needed again, wind generation
ramp up cannot occur immediately

Generators can charge for lost generation during ramp up

Calculate wind generation potential based on wind
strength and direction

Compare potential verses actual power to identify ramp
up period and quantify losses

Calculate commercial losses during ramp up
Enables generator to pass charges to the grid operator

Analysis on a single turbine scaled to the entire fleet




Power Grid Load Shedding

CHALLENGE

Power Grid Load Shedding Report

Summary

Manufacturing facilities have the option to purchase power in a pricing tier which provides online real time pricing information.

When the price spikes, the manufacturing facility will respond by shutting down equipment to reduce power demand. Similarly, S O L U T I 0 N
the facility may also turn equipment on to take advantage of price opportunities. To manage the power available on the grid, 1SOs
(Independent Service Operators) need to understand customers' respanse to pricing events. This repart gives statistics about
past high price load shedding events. The report is organized into two sections. The first gives average statistics over the course of
second part of the report provides detailed insight into the specific shedding events and highlights

Average Shedding Event

Year-to-Date Metrics Last 12 Hours Last 12 Hours

RESULTS

Current Week by Shedding Event

NZControls | sz

Price swings on the power grid drive large load changes

Operators need to manage power supply following load
reduction events to prevent outages when the load
returns to normal

Identify load change events and quantify event
magnitude based on price changes

Provide a load forecast model to the operators

Prevent service disruptions and maintain high customer
satisfaction

Quickly identify load responses to high price events

Operators able to anticipate power grid requirements
following a high price event




Water/Waste - Water Pump Station Monitoring

CHALLENGE
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Identifying blockages to avoid releasing untreated
waste into waterways

Processing huge data sets efficiently

Identifying leaking pipes proactively (not public phone calls)

Implementation & adoption of data analytics tool

Created profiles for normal pump station behavior
based upon the day and time

Monitor pump stations for deviation from normal
profiles

Deploy profiles in less than 1 month
Improved early blockage detection by 13 hours

Reduced frequency of untreated sewage saving costs in
environmental cleanup

Maintain good business reputation (not in the news)




Water - Treatment Monitoring and Reporting

CHALLENGE

Filter Monitoring Report

" —
Filterd w/
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Improve sand filter consistency and fleet performance
Automate regulatory compliance reporting
Prioritise maintenance across a fleet of filters

Reduce total clean water wasted in the backwash
process & reduce operational energy costs

Contextualise data using data analytics
Deploy models across the filter fleet
Automate engineering and energy reports

Provide Operations dashboards for real time
performance and energy monitoring

Engineering solution results in long term improvements
¢ Increased filter performance consistency

¢ Increased production to backwash ratios across fleet
of filters

e Reduced energy usage through filter optimisation




Water - Pump Health Monitoring
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Inability to detect and anticipate pump performance
issues can lead to prolonged shutdown, loss of revenue,
and environmental/safety threats

Bad pump performance increases energy use

Identify leading and lagging indicators of pump health

Continuously monitor multiple pump health variables
to detect poor performance and take corrective action

Enables proactive engineering assessments

Helps to identify risks and prioritise
maintenance activities

Optimised pump performance through continuous
monitoring
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= Manufacturing companies need to track and categorise
performance losses to identify bad actors and justify

]
." improvement projects

CHALLENGE = Process Engineers can spend up to 12 weeks/yr
aggregating this loss data for a single unit

YTD Losses by Reason Code - by month

Production Loss Reason Code ~ January2019  February 2019  March2019  April2019 May2019  June 2019

= Use analytics & conditions to logically identify and

e quantify performance loss events
- e
= Use Scorecard Metrics and Histograms to aggregate
PSR .. r SOLUTION . .
- losses based on time and loss categorisation
ind Time (kib) 5

a

-

. = Periodic Performance Loss Summary Reports with

Color-coded scorecards and charts to draw attention to
bad actors and deviations from expectations

RESULTS = Auto-generated reports can return savings of 1-5 days

of engineers' time per unit per month
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Manufacturing — Advanced analytics & Visualisation NZCO ntrO I S ’

= Supply and deploy a tool for accessing and
utilising vast amounts of data

= Many different users and user needs

= Change management

= Roll out and upskill training of large work force

= Ensure modern cyber risks were managed

= Adoption of new cloud analytics solution

= Integrated to centralised historian data

= Extensive training of staff at different levels

= Localised support to ensure customer success utilising
senior analytics engineers

= Successfully delivered a heavily utilised solution

= Provides process data, energy usage & access to time
series data from across manufacturing sites in NZ and
overseas to all stakeholders

= 1000+ users upskilled

= Huge savings in operational activities since adoption

RESULTS
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Sustainability Challenge syngenta o . .
: N = Lower emissions throughout entire manufacturing and

Syngenta Irf a; leading agriculture :‘nwmbym
company helping to improve SRt World = “ 1
global food security by enabling m?:-olm,- ‘ suPply chalns
millions of farmers to make better  Eigmee L = Reduce operational carbon footprints
use of available resources sustainably feed

= Continuous development of sustainability projects due
to large data sets
= Cleansing data for analysis

L. ik Fyrwald, Chisf Exacutive Officer
- .

Sustainability is part of everything R .
we do — from developing - =
innovative products that help st. Gabriel Site Solution
farmers grow more from less to
controlling the impact of our
operations

CHALLENGE

By lowering the emissions from
our own production sites and
those of our entire supply chain
we are adding to our efforts
towards carbon neutral
agriculture

= Adoption of new cloud analytics solution

= Identified data types & sources

= Categorised processes to allow efficient analysis of
Co2e

= Monitoring & visualisation of inputs and outputs,
bringing sustainability metrics to the control room

Our goal is making our own %
operations less carbon-intensive unox

INPUTS QOUTPUTS

Data Types & Sources

Inputs & Outputs to the
Process are categorized

= Top drivers of sustainability processes identified

= Qverall Equipment Effectiveness (OEE) improvement

= Qverall 'product to gate' carbon footprint
benchmarked

RESULTS = Monthly key performance indicators for energy,
emissions, water and waste established

= |dentification of new opportunities for sustainability

(EONNEQT




Manufacturing — allnex Energy Modelling NZCO ntrOIS ’

@ Across the board, leading manufacturing companies have goals Allnex reduced greenhouse
to be net-zero, near-zero, or carbon-neutral by 2050 gas emissions equivalent to

The aggregation of many minor efficiency improvements all *7=)"dll 1,095 passenger vehicles
across a system that can lead to overall energy reduction driven for one year by using

energy modeling in Seeq to
inform continuous
Identify the overall energy consumption metric for a system improvement efforts.

@ and use all relevant inputs to model predicted energy

CHALLENGE

consumption

Use the model to inform continuous improvement efforts by
creating a baseline to measure against and by quickly
identifying bad actors across the entire system

Steam Reduction = Actual Usage vs. Predicted, 100%, S0
Reduced energy consumption through systematic
@ improvements informed by data-driven energy models I I I I I

Increased awareness of good energy practices and near-real
indicator of energy usage

SOLUTION

RESULTS




ELECTRICAL
Manufacturing — allnex Energy Modelling NZCOntrOIS ‘ ENGINEERS

NEXT GENERATION TECHNOLOGIES

INDUSTRY 4.0 LARGEST DEPLOYMENT IN THE SECTOR GREEN (." W
OPERATIONS

Our Plants of Tomorrow program is deploying automated and data-driven solutions to

make our operations more sustainable, from robotics to predictive maintenance.

e .

THE PLANTS
OF TOMORROW
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