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Outline 

• Biopharmaceutical Processes 
• Data Collection and Archiving Systems 

– PI ProcessBook 
– PI BatchView 
– PI DataLink 

• Soft sensors 
• Statistical Process Control 
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A Typical Biopharma Process 

Bioreactors 

Chromatography Filtration Product 
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Equipment Communication to PI 

Control Software 

Third party 
OPC Server 

OPC Server 

Data Acquisition 

PI OPC 
Interface 

OPC Client 

Data Historian 

PI Storage 

PI server 
Via 
LAN 

Equipment – A  Without 
OPC connectivity 

Equipment –B 
With OPC connectivity 

User 
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Data Flow Overview 
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PI ProcessBook 
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PI BatchView 
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PI DataLink 
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The Need 

• Measurement of key process variables 
• Issue 

– Available only offline 
– Measurements not reliable 
– Corrupted with sampling and measurement error 

 
• Solution 

– Soft Sensors 
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Soft Sensors 

 
 

• Provides Opportunity 
– To monitor  process measurements where physical 

equivalents are unrealistic or even impossible. 
 

• Sensor output 
– Can be a control signal, advisory information for 

operators, predictions of product quality, information 
on process faults or outliers in data. 

Models that provide online estimation of variables  
that  can not be  measured online using  several  
other  measurements 
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Models 

Process 

Inputs Outputs 

Measured offline 

Measured online 
u1 
u2 
u3 

y1 
y2 
y3 X1,x2,.. 

States 

X = f(u,y, θ, ψ) 

Input noise, θ Output noise, ψ 

Not Measurable 
 or offline measured 
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Performance Equation 
max(0,if 'R1_DB30_TEMP_3_602_R'>35  
then 
((0.21*'R1_DB30_FLOW_3_640_1_R'+'R1_DB30_FLOW_3_640_8_R')/('R1_DB30_FLOW_3_
640_1_R'+'R1_DB30_FLOW_3_640_8_R')*((1+('R1_DB30_PRESS_3_630_R'/1.01325))*(1-
0.06028)*0.973/0.920615339)-
(0.00204*'R1_DB30_PO2_3_680_R'))*(2.28*('R1_DB30_FLOW_3_640_1_R'+'R1_DB30_FLO
W_3_640_8_R')+1.542) 
 else 
((0.21*'R1_DB30_FLOW_3_640_1_R'+'R1_DB30_FLOW_3_640_8_R')/('R1_DB30_FLOW_3_
640_1_R'+'R1_DB30_FLOW_3_640_8_R')*((1+('R1_DB30_PRESS_3_630_R'/1.01325))*(1-
0.06028)*0.973/0.942530876)-
(0.00204*'R1_DB30_PO2_3_680_R'))*(2.28*('R1_DB30_FLOW_3_640_1_R'+'R1_DB30_FLO
W_3_640_8_R')+1.542)) 
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Soft-sensor Estimation 
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Statistical Process Control 
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Batch View with Control limits 
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