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MACHINE LEARNING AND PREDICTIVE £
GUIDEBOOK FOR ENGINEERS
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ANALYTICS AND CONTROL LOOP 3
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CONTROL LOOPS: SMALL TWEAKS, BIG IMPACT




PREDICTIVE ANALYTICS AND

SENSOR HEALTH

5 .

| start

| * Select sensor types/parameters to monitor, collect and store data

[Learn

|« Use available history for training the analytics to determine
normal operating behavior

Track

* Analytic monitors new sensor data as it is collected

Alert

e Alerts generated when anomalies are detected.
' @ Deeper analysis can be performed by leveraging ad hoc tools

Feedback

» Operator feedback used for additional learning




HOW TO SELECT THE
RIGHT PREDICTIVE ANAL
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o e FROM SMALL PROJECTS TO
MULTI PLANT OPTIMIZATION
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GE VERNOVA

ADVANCED ANALYTICS CASE STUDIE
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Investment portfolio

20.62%
. Iron ore
A leading supplier of highrquality iron ore to the global steel industry and a subsidiary

oo ° of Kumba Iron Ore Limited.
[ ]
Coal
° ° °° ° Coal mining comprises the core of Exxaro’s operations, which are structured under
o four legal entities, and are all managed by Exxare. Exxaro has a 50% joint venture
with Angle (Mafube),
.- £
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RENEWABLE ﬁ: ®
WIND ENERGY
BASE METALS L
o Sl o
Renewable wind energy
Exxaro contributes to naticnal energy supply through Cennergi. Two wind projects
° ° im the Eastern Cape reached commercial operation in 2016 Amakhala Emaoyeni
near Bedford (134MW) and Tsitsikamma Community wind farm en Miengu
° ° community land (SSMW).
L] L 1] -
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Tronox

Titanium dioxide and pigments

26% direct interest in KZN Sands and Namakwa Sands and a 10.38% interest in
Tronox Holdings plc.
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) 2. Without violating
plant constraints
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1. Project Scoping 2. Develop Plant Digital Twin 3. Simulate APC and optimize Digital Twin
...€ LR solution scaping, data collection and SME interviews System |dentification . Controller Deﬂ?’ and Simulation
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6. Monitoring and Performance 5. Commissioning =% stabilization 2 . i . I
Evaluation optimization 4, Integration with OT infrastructure
Peasf ce evaluation contil itoring and Hot commissioning, controller tuning and operator training PLC & SCADA intagration and cold commissioning
solution optimization
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~ 10% Increase in average throughput
~ 23% Reduction in throughput standard deviation

APC off Periad:
fanual Period prior to
commissioning the APC

APC stabilization Period:

Tuning and commissioning the

APC s1D
2 Paoints:

Wabtec Evaluation

APC optimizatian Period:

Running the APC @ maximum m;;;n :
allowed throughput subject to sSTD
downstream constraints Points: 64570

8.2 - 9.6% throughput increase = Higher than simulated 5% target to justify the

Craig, LK. M
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Marusl Sshiize Ontece

business case

Recammended that Advanced Process Controllers should be rolled out to other plants

in the Grootegeluk complex as well.
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GE VERNOVA

ABOUT GE VERNOVA'S PROFICY® SOFTWARE & SERVICES
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