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Repairing A Coker Unit Is A Repairing A Coker Unit Is A 

Cause & Repair Condition Repair RepairYES

ProcessProcess
Cause &

Effect
Repair

Required?
Condition

Survey
Repair

Analysis
Repair

Strategy

Contractor MethodsOwner CriteriaEvaluateSafetyDefect,

Surface Repair
Stabilization
Strengthening
Waterproofing

Urgency
Cost
Expectations
Useful life

Evaluate

Q if

Structural Catastrophe

,
Damage or

Deterioration

Techniques

Waterproofing
Protection

Engineering &
Contractor Issues

AestheticsQuantifyUse Dysfunction

Leakage
Leakage
Settlement
Deflection

MaterialsStructural Req.
Effect
Constructability
Environment
S f t

Document
Effects on Environment

A th ti

Deflection
Wear
Spall
Disintegration
Crack

SafetyAesthetics

Preventive Maintenance Repair
Prioritize
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Structure Elements Of Interest Structure Elements Of Interest 
Within Coking UnitsWithin Coking Units

Switch 
Deck

Anchorages

Head Deck
Octagonal 
Penetrations

Columns / 
Beams

Coke Pit, 
Coke Pad, 
Sluiceway
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Deterioration & Damage Deterioration & Damage g
Mechanisms In Coker Units
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Dynamic loading
Impact damage
Fire damageFire damage
Corrosion-induced 
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Fire damage
Corrosion-induced 
deterioration
Failed patch repairs
Bucket 5mpact
Failed patch repairs
Bucket 5mpact
Dynamic, soil & hydrostatic 
loads
Dynamic, soil & hydrostatic 
loads Octagon Wall
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Temperature ReadingsTemperature ReadingsTemperature ReadingsTemperature Readings

Heat
Higher 308ºF

Temperatures 273ºF

Lower 

Temperatures

160ºF

Temperatures

Measured Temperatures OnThermocouple Thermometer Measured Temperatures On 
Octagon Faces

Thermocouple Thermometer 
Readings
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Microcracking of Cover ConcreteMicrocracking of Cover ConcreteMicrocracking of Cover ConcreteMicrocracking of Cover Concrete

Desiccated CoverDesiccated Cover 
Concrete

Moisture Stable 
Concrete
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Fire DamageFire Damage
Aggregate Aggregate 

Fire DamageFire Damage
gg g

swells
gg g

swells

H2O to steam

Ch i l

H2O to steam

Ch i lChemical 
alteration to 
Chemical 
alteration to 
concrete matrixconcrete matrix
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Factors Leading To Corrosion 
C

Factors Leading To Corrosion 
CWithin A Coker UnitWithin A Coker Unit

Cast-in-chlorides
Air-borne chlorides
Cast-in-chlorides
Air-borne chlorides
High temperature
Moist/wet conditions
High temperature
Moist/wet conditionsMoist/wet conditions 
inherent to process
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Critical Unit Event ScenariosCritical Unit Event ScenariosCritical Unit Event ScenariosCritical Unit Event Scenarios

Dynamic & vibration 
Process loading
Dynamic & vibration 
Process loadingProcess loading
Explosion/fire
Process loading
Explosion/fire
Hurricane/tornado
High winds
Hurricane/tornado
High windsg
Earthquake

g
Earthquake
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Condition SurveyCondition Survey
Field Investigation

Visual Inspection - Site Survey
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Ferroscan Pachometer S r e
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Condition SurveyCondition SurveyCondition SurveyCondition Survey
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Chloride-Induced CorrosionChloride-Induced Corrosion
oxygen,

Chloride Induced CorrosionChloride Induced Corrosion
oxygen,
chlorides moisture

Crack
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Carbonation-Induced CorrosionCarbonation-Induced CorrosionCarbonation Induced CorrosionCarbonation Induced Corrosion

Carbon 
dioxide moisture

pH 
decreases

H 13pH 13 pH 10
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Fast-Track & Turn-Key 
O
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Condition evaluation siteCondition evaluation siteCondition evaluation, site 
presentation & order of magnitude 
repair costs
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Special Considerations For 
C

Special Considerations For 
CCoker Unit RepairsCoker Unit Repairs

Determine need for 
shoring
Determine need for 
shoring
Corrosion protection: 
use of sacrificial 
Corrosion protection: 
use of sacrificial 
discreet anodes
Mechanical anchorage 
discreet anodes
Mechanical anchorage 
of substrate and repair 
material 
of substrate and repair 
material 
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Engineered Coke Support 
S S

Engineered Coke Support 
S SStructure Shoring PlanStructure Shoring Plan
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Finite Element AnalysisFinite Element AnalysisFinite Element AnalysisFinite Element Analysis
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Coke Pit Panel Lining And Wall Coke Pit Panel Lining And Wall g
Extension Concept

g
Extension Concept
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REPAIR STRATEGIES:

Repair In Kind
REPAIR STRATEGIES:
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Engineered RepairsEngineered RepairsEngineered RepairsEngineered Repairs

Before During After
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Octagon Wall RepairOctagon Wall RepairOctagon Wall RepairOctagon Wall Repair

Before During After

23



Sluiceway RepairSluiceway RepairSluiceway RepairSluiceway Repair

Before During After
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FireproofingFireproofingFireproofingFireproofing

Before During After
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Coke Pit WallCoke Pit WallCoke Pit WallCoke Pit Wall

B f AfterBefore After
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COKER REPAIR SPECIALISTS:

Build Synergistic Team
COKER REPAIR SPECIALISTS:

Build Synergistic Team
RefineryRefinery

Build Synergistic TeamBuild Synergistic Team

Contractor 
O ti
Contractor 
O ti

Refinery 
Operations

Refinery 
Operations

OperationsOperations

Turnaround 
Planning

Turnaround 
Planning

Engineering 
Design

Engineering 
Design

gg

Project 
Management

Project 
Management
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COKER REPAIR SPECIALISTS:
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COKER REPAIR SPECIALISTS:

Vast Experience
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Q estions ?Q estions ?Questions ?Questions ?
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