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Summary

TRIPLANS offering a unique systemfor coke
handlingin aDelayedCokerUnit (DCU).

Unique in away that the system

eliminates hazardous emissions
provides the utmost safety to operators
requires less water

requires less operators

reduces maintenance cost

requires less space

provides flexibility in plot plan

I > > > I D D

comparedwith traditional DCU design.

Duringour presentationwe will highlighttheseuniquefeaturesof the system the benefits andthe
manyyearsof experiencewith extremelygoodresultsin anoperatingunit in Germany
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50 Years in Service
750,000/a
Engineering Hours
450 Employes

Patented Technology Chemical Industry
PetrolCokeHandling Engineering

Engineering Pharma & Life
Services Science Engineering

/ Technology / Refinery & Petro
Chemical Engineering

/ Software Solutions /
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TRIPLAN AG

A

German Engineeringpmpany

listed on Frankfurt Stock Exchange
Specialized in ProcebBaprovement

& Optimization.

India subsidiary since 2014.

TRIPLAN Technology GmbH, Karlsruhe.
Patented Technology for state of the art
coke handlindor DelayedCokingUnit

> CLOSEOOKE SLURRY SYSTEM

>
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Technology

ClosedCokeSlurrySystem

Equipment Service

Closed Coke Slurry System Engineering Service

Advantages at a glance Feasibility Study PDP Crusher

Environmentally sound, fully closed, no steam Basic Engineering Pumps

plum, no dust, no volatile organic components

Transition Piece

Basic EngineeringFEED5tudie

Automated, fully controlled operation through

. ) ) Detail Engineerin
Instrumentationwith DCS architecture 5 -

Construction Management QualityAssurance Expediting

Reliable, robust, unique & proprietadesign
features for crusher and pumps; consequent use Commissioning
of abrasive & corrosive resistant materials

Serviceand Spare Parts

Training
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Delayed Coker UniDCU) _. Technology

Delayed Coker Unit

How they are presented
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Delayed Coker Unit

How they are presented

2017 TRIPLAN Technolapiroprietary& Confidential 7



TriplanTechnology GmbH TRI PLAN REFCOMM

Conventional Cokelandling —. Technology

Conventional Coke Handling
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Conventional Pit/Pad System _. Technology

ConventionaPit/Pad System
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Disadvantages
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High Water Loss due to the Exhausteam
from Open Pit

High Emission A HighQuantity of MakeUp Water

A Coke Fines & 20% VOC to titenosphere

with Exhaust Steam from Open Pit

Maze Clogging
A Repeatedly Manual Sludge Disposal

Separate Coke Crushing Step

A Coke Fines to thatmosphere
Low Efficiency of Water Clarification System

A Fines in the Cutting Water
Poor Dewatering
A Unhomogeneousn Different Coke PilRegions
A PostDrainagewithin Load Area / Railcars / Poor Reliability and High Maintenance Cost
Trucks Required A e.g. Bridge Crane & Pumps
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Closed Coke Slurry System Technology

Closed Coke Slurry System

Q' Pad System TRIPLAN s Proprietary Closed Coke Slurry Sygt€@SS

Water Settling Tank

for Reuse
CleanWater Tank

ToCleanWater Tank Coke Fines

Chute DewateringBin

Crusher

< 5 :‘.‘/ ‘ ey Coke
SO TS SlurryBasin DrainWater Basin J
Pitor Pad — b
SlurryPump CleanWater Pump

A OpenSystem
A No InLine Crusher A Closed System
A Crane or FrorEnd Loader for Coke Transport A Continuous Process between Cutting &
A Sludge Settling in Maze Unloading
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CCSys — .

Process & Operating Features of CCS System
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v aer the DewateringBin Decoking
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1/ J 1 @ Water Diffusing through the @ Cutting water
g- : Voids of the Coarse Material Make-up water for
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DrainWater Transport Flushing Cutting
SlurryPump Pump Water Pump Water Pump Water Pump

2017 TRIPLAN Technolapiroprietary& Confidential 12



TriplanTechnology GmbH ‘
ClosedCoke Slurry System L TPlEA'\E REFCOMM

Advantages
X 2F [/ £2&aSR [/ 21S {tdNNEB {@ausSy
C
EnvironmentFriendly Safe
A No Effluents A Safe& Healthy Environment A Effective Water Clarification
A Minimum Steam Exhaust for Fellow Worker A Extensively Automation / Low

A Minimization of Occupational Manpower
Accidents & Fire Hazard No Emission of Coke Fines &
within the DCU VOC to the Atomosphere
Less Footprint
Omission of Open Pit/Pad
with walls up to 17 Meter
Low Water Consumption
Low Operation &
Maintenance Cost
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SpeciabDesign
of Selected Components

Dewatering Bins

Transition Piece

& Crusher

Slurry &Drain
Water Pump
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