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Presentation Overview 

▪ GDOT introduction

– GDOT – Key to Unified Production Optimization

– What is GDOT, Generic Dynamic Optimization Technology

– Typical Benefits and Applications of GDOT in Refining

– Diesel Case Study

– Gasoline Optimization

▪ GDOT Software Overview
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GDOT and Asset Optimization

OPERATE

DESIGN

MAINTAIN

Asset 
Lifecycle

Reduce CAPEX and
accelerate innovation

Improving asset reliability, 
safety and sustainability

Optimize operations 
and supply chain

ASSET OPTIMIZATION: A comprehensive, 

holistic approach to driving the highest possible 

financial return over the entire asset lifecycle.
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GDOT – Key to Unified Production Optimization

Production Optimization - GDOT enables unified production 
optimization for refineries & 
petrochemical companies

- Improves operating margins by closing 
the gaps between refinery wide 
planning/economics and individual 
unit operations

Running to the Limits of Performance, Always

Refinery-Wide LP Model

Dynamic 

Optimization

APC

PIMS-AO

DMC3
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GDOT – Enabling Closed Loop Production Optimization

▪ Captures value by operating the refinery closer to plan

▪ Dynamically coordinates multiple units in closed loop 

by automatically adjusting APCs

▪ Easily deployed and maintained by APC             

Engineers

▪ Over 25 implementations at 16 companies                  

to date

▪ Improves Refinery Margin by $0.25 - $0.40/bbl

$15M – $30M for a mid size refinery

▪ 5+ typical process areas to optimize per refinery 

ERP

DCS

Scheduling

Planning

Advanced Process 
Control

GDOT- Dynamic 
Optimization

Production Performance 
Management

Real-Time 
Performance 
Monitoring

Business Performance 
ManagementExecution 

Workflow

Model 
Update

Workflow

Monitoring
Workflow

Closed Loop 
Optimization

Closed Loop 
Decision 
Support

Running to the Limits of Performance – 24x7, minute-by-minute
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What is GDOT?

▪ GDOT is a new generation of dynamic optimization technology that 

– aligns production planning with the actual operation of process units

– successfully combines refinery planning models (like PIMS AO) with dynamic APC models (like DMC3)

– uses patented dynamic data reconciliation & parameter estimation technology to maximize advantage of 

minute-by-minute process feedback

– runs in a real time environment (typically every minute, just like APC controllers), but the scope of 

optimization is much larger

– is designed to be maintained by site control engineers

Hydro-
Treater

Hydro-
Cracker

Blending
Crude

Unit

Vac

Unit

Example of GDOT Scope for

Diesel Train Optimization

GDOT

APC APCAPC APC

Dynamic Targets

Refinery 
Economics/Planning 

Models
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GASOIL
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VACUUM GASOIL

REFORMATE

C4

LCN

MCN

LCO

SLURRY

C3/C3=

NHT

HDS 1
CDU2 LGO

LCO

Light Dist.

Atm. Residue

DIESEL (ULSD) 
BLENDING

Jet Fuel

GASOLINE 
(ULSG) 

BLENDING

BTX

IC5/C5

LPG

GDOT Scope - Example of Middle Distillate Application
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GDOT Applications and Typical Benefits ($15M - $30M per year)

▪ Naphtha Processing including Aromatics

▪ Middle Distillate Processing

▪ Residue Processing

▪ H2 Network Optimization

▪ Utility Optimization

Examples of audited achievements with petroleum refining applications include

Increase diesel 

production by 10% and 
reduce quality giveaway

Distillate Processing

$4M to $10M / year

Reduce fuel gas & H2 
losses by 50%+.  Benefits 

are much higher if 
refinery is short on H2.

H2 & Utility Systems

$1M to $3M+ / year

Increase conversion by 

3% on feed

Residue Processing

$3M+ / year

Increase aromatics yield 

by 5% & reduce gasoline 
quality giveaway

Naphtha Processing

$3M to $5M+ / year
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Benefits Case Study: Valero Pembroke ULSD Optimizer (1)

10

Petroleum Technology Quarterly (PTQ) Magazine, issue: Q2 - 2011

▪ Benefits

– 10% Improvement in ULSD production

– $10+ Million/year

▪ Application Brief

– Coordinates CDUs/VDUs, HDS, and 

blending of Diesel & Jet fuel             

(8-10 APC Controllers)

▪ Application Objectives

– Maximize Middle distillate production

– Reduce off spec production

– Minimize giveaways

– HDS unit/catalyst optimization

Optimize 
Swing 
Cuts

Optimize 
feed rate 

blends and 
components

HTU constraints:

• WABT/Sulphur

• Heater

• Hydrogen

• Hydraulics

• Stripper

Coordinate 
FCCU 

operations 

ULSD specs:

• Density

• 95%

• Sulphur

• Cetane
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Benefits Case Study: Valero Pembroke Publication (2)

Petroleum Technology Quarterly 2011 Q2 



Gasoline Optimization
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Gasoline - Typical APC Deployment
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APC2: Splitter

APC6: Penex
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GDOT Gasoline Optimization – Objectives and Typical Constraints
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Optimisation objectives:

•Reduce Distillation giveaway

•Reduce Benzene giveaway

•Optimise RVP 

•Optimise Octane in pool

•Optimise Naphtha separation (Energy 
reduction

Penex

Rx

HVN

LVN

Final 

Gasoline

Key quality constraints:

• Octane

• RVP

• Distillation

• Density

• Volatility index

Production planning 
constraints:

• Reformate sale

• MOGAS Delivery 
schedule

• LVN/HNV inventory



GDOT Software Overview
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GDOT Application Structure
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GDOT Product Components

Module Functionality

Offline Problem definition:

Excel-based UI with

function library

Build material balance and dynamic models, configure online applications

On-line Calculation Server:

GDOT DR Real-time data reconciliation for unknown parameters and measurements in the 

model

GDOT Optimizer Calculate steady-state targets and communicate to controllers

On-line Monitoring and Visualization:

GDOT Console Windows-based visualization tool for online application

Web Visualizer Web-based online visualization tool with flowsheet style graphic display
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GDOT Hybrid (Grey box) Models
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GDOT Software Architecture

DCS

MPC MPC MPC

Data Collection

SQL Server History

Web Viewer

(IIS)

Web Visualizer

(IIS)

GDOT

Optimizer
OPC

OPC

write

read
GDOT DR

OPC

OPC

OPC

Level 4

DMZ

Level 3

Level 2

Web Browser

GDOT

Console

OPC

OPC

A sound, basic architecture for 
coordinating / optimizing 
distributed controllers in industrial 
application

= GDOT Product
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GDOT Web Viewer – Web-based End-User Interface to Monitor 
Optimization Results (View Only)
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GDOT Web Visualizer – Web-based End-User Interface 
with Process Diagram Image and Live Data Display

Process diagram image with live 
data provides information regarding

- Manipulated and controlled 
variables

- Interactions among process units 
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GDOT  DR “Plant Observer”


