Process Control

& Digitalization




Modern Process Control Technology can help transform a chaotic &
experience-based manufacturing to a systematic and data driven Process
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Our Process Control Technology Development Model:

Experienced-based/chaotic mmp High automation, business/process integrated

Business Goals

* Enhance process stability

* Optimize equipment to improve throughput

* Ensure product quality and customer satisfaction Level 4

Business/Process
Integrated

Level 3

Consistent —
Highly Automated Enterprise-wide
/ Level 2 Supply chain
Data Driven Optimization

Process

Level 1

Experienced
Based Operation




Process Control - Four Pillars Technology

Measurement

¢ Instrumentation

& Data Technology Data SVS“-‘"‘

& Control System Platform (Hardware)

¢ Data Analytics Process Optlmlzatlon

Observe. Ask. Innovate Materials Queries®



Example of a Modern Process Control Organization's Core Competencies

-

\_

Process
Control Technology

~

v

4 I

Enterprise Data
System and
Optimization

- v

/ Process cost model \
Production flow
Optimization
Process Data System
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Control computer hardware
Model based control system
Process automation
Advanced control algorithm
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Temperature (IR)
Machine vision technology
Advanced instrument
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Virtual sensors
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/ Big Data \

Knowledge discovery
Advanced Statistics
System identification

& dynamic modeling
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& Benchmarking 4 key technical areas
& Conduct gap analysis to identify needs
& Develop technology roadmap

& Develop Key projects within given resources

Gap Analysis

Instrumentation
Development

Measuremen

o

<

Gap Analysis Gap Analysis

Data Systems Control System Data Analytics
Development Development Development




Example of A Manufacturing Process Cloud Data Strategy

Daily, monthly, or other sampling rate

optimization

Sample rate by shift(6-8 hrs. or daily)

Sample rate of 14 hrs..

Sample rate of 30 mins to 1hr

8 Model-based control(sample
rate of 5-10 mins)

Real time (sample rate of 1s);
- PID automated control




Example of An Advanced Process Control System
Float Glass Process

CVD Coating

Inspection
Let .
i I -

Melt Length ) . Tiln Level o
Foam Detection CVD Coating Monitoring

Bath ADS Vision System Ribbon Width

BH Monitoring

Ethernet

/' Hot-End Vision
\ System Network

Observe. Ask. Innovate Materials Queries®



Example of Data Analytics Technology

2SSl Understand process dynamics to achieve process optimization
optimization

K Discover relationships and patterns in data (e.g. root cause); Generate
nowledge- . - Ay i k
discovery; hypothesis for further verification through experimentation

Data Analytics In-depth data analysis using methods such as traditional statistical
Big data analytical

techniques methodology, data mining techniques, machine learning, etc.

Data selection, integration, filtration, sampling, cleaning

Data preprocessing )
and transformation

Multiple data source platform
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