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ChatGPT: Model Predictive Control (MPC) is an advanced control technique used to optimize process control in real-time. It uses a 
mathematical model of the process to predict how the process will behave in the future, and then uses this information to 
calculate the optimal control action that drives the predicted process output as close as possible to the desired reference
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min
Δ𝑢,𝛼

(𝑦 − 𝑦𝑟𝑒𝑓)
𝑇𝑄𝑦(𝑦 − 𝑦𝑟𝑒𝑓) + (𝑢 − 𝑢𝑖𝑣)

𝑇𝑄𝑢(𝑢 − 𝑢𝑖𝑣) + Δ𝑢𝑇𝑃Δ𝑢 + 𝛼𝑇𝑅𝛼

ሶ𝑥 = 𝑓(𝑥, 𝑢, 𝑣) 𝑦 = 𝑔(𝑥, 𝑢)model:

𝑢 = 𝑢1𝑢2. . . 𝑢𝑘 Δ𝑢 = Δ𝑢1Δ𝑢2. . . Δ𝑢𝑘 Δ𝑢𝑖 = 𝑢𝑖 − 𝑢𝑖−1 𝑦 = 𝑦1𝑦2. . . 𝑦𝑛discretization:

constraints: ∆𝑢min≤ ∆𝑢 ≤ ∆𝑢𝑚𝑎𝑥𝑦min +𝑊𝛼𝐿 ≤ ≤ 𝑦max +𝑊𝛼𝐻

𝛼𝐿,𝑚𝑖𝑛 ≤ 𝛼𝐿 ≤ 0 0 ≤ 𝛼𝐻 ≤ 𝛼𝐻,max 𝛼 = 𝛼𝐿
𝑇𝛼𝐻

𝑇 𝑇
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Manipulated variable (k = 6) 

Set point

• MV blocking → size reduction

• CV evaluation points → size reduction

• CV reference specifications → tuning flexibility set point changes / disturbance rejection

• Soft constraints and priority levels → feasibility and tuning flexibility

𝑢min ≤ 𝑢 ≤ 𝑢𝑚𝑎𝑥

𝐽 =
1

2
𝑥𝑇 ∙ 𝐻 ∙ 𝑥 + 𝑐𝑇 ∙ 𝑥

𝐶 ∙ 𝑥 + 𝐵𝑞𝑙𝑑 ≥ 0

𝑥 − 𝐵𝐿 ≥ 0

−𝑥 + 𝐵𝑈 ≥ 0

𝐵𝐿 =
∆𝑢𝑚𝑖𝑛

𝛼𝐿,𝑚𝑖𝑛

0

𝐵𝑈 =

∆𝑢𝑚𝑎𝑥

0
𝛼𝐻,𝑚𝑎𝑥

Controlled variables Manipulated variables Constraints
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Basic Control (PCS) 
(PID, FF, sequences) 

(seconds)

Supervisory Control
Model based, multivariable control (MPC) 

(minutes)

Real Time
Optimisation

(RTO, MPC) (hours)

Planning
Scheduling
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Export, 
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S

S

S

A-21PA201A/B
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f(y)

WHT~68-72°C

Oil export
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(3x33%)
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A-20
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A-20LV2473A/B
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2623

A-20LV2623A/B

Disposal to 
sea

A-44VL001
PW Degasser

A-44
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0208C

A-44LV0208C/D

Compact 
Flotation Unit 

(CFU)
A-44XX00 5
(3 x 33%)

Water 
injection

A-44LV0208A/B

A-44
LIC

0208A

S

A-44LV0208C/D

A-44
PIC

0160
SP = P  + 1.5 bar

CFU SET PRESSURE = DEGASSER PRESSURE OR REJECT VESSEL PRESSURE,
WHICHEVER HIGHER + CONSTANT INCREMENT (1.5 BAR).
LIMITED AT 4.5 BARG TO MAINTAIN SEPARATOR DRAINAGE CAPACITY.

H

Reject vessel p

A-44VD001
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#
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Cross  over SeaW 2 PW
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