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Get rid of the coal mine in your refinery !
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A ) Introduction - Global Situation in Crude Refining TRI|PLAN
Technology
Worldwide Shift More Stringent Regulations
to Heavier Crudes for Heavy Fuel Oils
Global Heavy Crude Proc. [mio. b/d] Global Sulphur Limit [% w/w]

Focus on

» Bottom Upgrading

Processes

Source: Oil & Gas Journal 2010 t Source: MARPOL 73/78

Replacement of Heavy Fuels
by LNG

LNG Demand Marine Sector [bil. m3/a]

Source: GAZPROM 2011
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@ Introduction - Bottom Upgrading TRIIPLAN
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Distribution of Bottom Upgrading Processes Distribution by Coking Technologies

/

Source: Hydrocarbon Publishing 3Q, 2010
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@ Introduction - Key Process Steps Delayed Coking TRIIPLAN
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Delayed Coking Processing (Schematic)

Residue

Preheating in the
Fractionator

Heating in the
Furnace
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Cracking in the
Coke Drum

) | »
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473 Generating Petro Coke Pl \/_apors E
the Fractionator

— e

Coke Handling Decoking by Recovering
System Hydraulic Measures Cracked Products

— ot

Coke Handling and Valuable Distillates, e.g.
Shipment Transportation Fuels

CCSS_English_2016-09_Streich




PLAN

Technology

Content TRI

Introduction

>

C Process & Operating Features of CCS System

Advantages of CCS System

G Conclusion

CCSS_English_2016-09_Streich Page 8



Coke Handling Systems - Different Setups

Pit or Pad System
(95% Coker Units)

Open System
No In-line Crusher

Cran or Front-End Loader
for Coke Transport

No Further Water Treatment

Allen-Sherman-Hoff Hydrobin System

| ]
Water
Clarification
System

+ Open System
v" Crusher
Hydrobin V' Slurry Sump
v" Hydrobin
v' Tanks
» Continuous Process
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Railcar Loading System

[ ]
Water - Open System
Clzcztc:rt,:m + Just-In-Time Unloading
+ Water Separation by
Overflowing & through
Holes in the Car

TRIPLAN's Proprietary CCSS

| ]
Water Clean
Settling Water Tank
Tank

Dewatering Closed System
Bl v In-Line Crusher
v' Basins
v' Dewatering Bin
v" Tanks
Continuous Process
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B ) Coke Handling Systems - Different Setups TRI

Open System and Its Main Disadvantage
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B ) Coke Handling Systems - Conventional Pit/Pad System

Having a look at Conventional Open Pit/Pad System
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Slurry Pump

Coke Pile

NN NN N
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Top Region
Water Removal via
Vaporization (Dry Tip)

Ground Region
Water Accumulation
(Wet Feet)

Middle Region
Up-Flow Vapor &
Down-Flow Liquid




Coke Handling Systems - Conventional Pit/Pad System TRIIPLAN
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Disadvantages of Conventional Open Pit/Pad System
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B ) Coke Handling Systems - Conventional Pit/Pad System TRIIPLAN
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Disadvantages of Conventional Open Pit/Pad System - High Emission, Maze Clogging
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@ Process & Operating Features of CCSS TRI

What can be expected from the
Closed Coke Slurry System...?

Measures to Improve Coke Handling Operation
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How the Closed Coke Slurry System works?

(1)
(2)
(3)
(4)
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@ Special Design of Selected Components TRI

Proprietary Design

Transition Piece
& Crusher
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Slurry & Drain
Water Pump
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D) Special Design of Selected Components TRIIPLAN
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Double Roll Crusher

Proprietary Design

CCSS_English_2016-09_Streich




@ Special Design of Selected Components TRIIPLAN
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Transition Piece

Proprietary Design
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D) Special Design of Selected Components TRI

Slurry Pump - Proprietary Design
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E ) Advantages of CCS System TRI{PLAN
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nvironment- riendly, afe, fficient& conomical

No Emission of Coke Fines & VOC to the Atomosphere
EF No Effluent
Minimum Steam Exhaust

Safe & Healthy Environment flir Fellow Worker

)

Minimization of Occupational Accidents & Fire Hazard within the DCU
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F ) CCS System Implementation TRI

Retrofit e.g. Replacement for Open PIT/PAD
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F ) CCS System Implementation TRI

Greenfield Installation
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Operating Experience with CCSS

Best Available Technology (BAT)

TRI

G ) Conclusion

No Dedicated Field Operators Required; Less Operators per
Shift for the Entire Delayed Coker Unit.

Maintenance Free; Reliability Factor 299,5%

Uninterrupted Operation, Equivalent to 5.000 Cycles

No Deterioration of the Slurry Pump Performances

No Corrosion and Erosion in the Total CCS System
No Fire, No Accidents, No ‘Near Miss’ Incidents

Free Water Content of Commercially Dry Coke < 10%
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