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Reduction in Heading Deheading Time 
of 

DCU Reactor Top Covers

Guwahati Refinery

Indian Oil Corporation Limited

A Case Study
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TRANSPORTATIONREFINERY

EXPLORATION OF 
CRUDE

CRUDE PIPE LINE
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CRUDE TO PRODUCTS
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Old Coke Drum Cover Details

Coke drum body

Top cover

Flange holes

Aluminum
Gasket

Vapour outlet Vapour outlet
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Process flow diagram
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Problem Statements
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OBJETIVE : Continual improvement in Heading Deheading time
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Activity Details for Heading/ De-Heading Time
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CAUSE-EFFECT DIAGRAM

Why gasket 
failure/ 

Heading/ 
Deheading

time Of 
reactor

top covers
is more?

Reactor cover Consumables Environment

Temp during 
steaming

Congested
Work place

Shift

Defective 
Hole  sleeves

Bigger size of 
Cover, heavy

weight

Bigger size of 
studs Non availability

Of stud cleaning 
toolHandling heavier 

Tools

Chamber 
Operator

Improper handling
Tightening of 

cover

Improper cleaning 
Of fasteners

Method

Manual operation of 
Top cover/depends on

Over head crane

Inadequate tool

Temp during
Cooling

Operating 
group

Opening of decoking 
tool



10

Kaizen Generation

SL.N
O

ACCEPTED SOLUTIONS KAIZENS /  

1 Replacement of defective and fouled hole sleeves K-1

2 Reduction of stud size K-1

3 Reduce top cover size K-2

4 Install torque wrench and one step opening K-3

5 Improvisation of top cover gasket material K-4

THE TEAM DECIDED TO CONSIDER THE SOLUTIONS THROUGH KAIZENS 

FOR IMPROVEMENT .
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Difficulty in insertion & taking out Bolts from flan ges

Seizing with Flange holesWhy?

Malleable Hole SleevesWhy?

Wrong MetallurgyWhy?

Seizing with Flange holes

Sleeves in flange holesWhy?

Wrong DesignWhy?

Low tolerance with BoltsWhy?
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KAIZEN-1
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PROBLEM
Big Bolt size/ More Bolts/ Heavy top cover
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Since the decoking tool is only 21” in size, the 
team decided to reduce the top cover size to an 
optimum level. After brain storming session and 
detailed analysis the team decided reduce the top 
cover head to 28” , which is operationally feasible
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KAIZEN-2
X-1 LARGE DOME COVER:

TEAM DECIDED TO PROCURE TWO TOP COVER DOMES AS PER THE DRAWING 
SHOWN AFTER VETTING FROM ENGINEERING SERVICES, WHIC H WAS RECEIVED AT 
SITE IN JAN’07, BOTH THE COKE DOME WERE INSTALLED A T SITE IN FEB;07.
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Reduction in Heading deheading time
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Typical view of 
Manual operation
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PROBLEM
FLANGE LEAK FROM REACTOR TOP
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TANGIBLE BENEFIT OF THE IMPROVEMENT
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TANGIBLE BENEFIT OF THE CASE STUDY
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INTANGIBLE BENEFIT  

ELIMINATION OF FIRE HAZARDS

NO HYDROCARBON LEAKS

ELIMINATION OF ACCIDENTAL HAZARDS

HIGH MORAL

HIGH RELIABILITY & PRODUCTIVITY


