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Cracking in Deaerator (V-4634)

In December 2020, Carbon steel storage vessel and stainless steel deaerator vessel (V-

4634) were found crack through wall during operation. 

Stainless steel deaerator vessel (SS304), cracks were observed at circumferential welds 

between head to shell. 

EQUIPMENT V-4634

FLUID NAME DEMINERALIZED 

WATER

OPERATING PRESS 2.8 barg

OPERATING

TEMPERATURE

142 ℃

DESIGN PRESSURE 3.6 barg

DESIGN 

TEMPERATURE

170 ℃

Failure History

1986 1986

2011 Storage

vessel crack

2020 Both storage 

and 

deaerator 

vessel crack 

Carbon steel storage vessel, Cracks were observed 

at circumferential welds between head to shell and 

fillet weld at attachment . No PWHT was applied 

during fabrication

“Their characteristics were straight line, perpendicular 

to the weld”
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Cracking in Deaerator (V-4634)

Stainless steel deaerator vessel (SS304)

Possible root cause: 

Corrosion fatigue initiated by SCC 

was suspected due to corrosion 

product either from pitting or crevice 

in combination with thermal stresses 

and vibrations propagate from inside 

to outside of the vessel. 

Mitigation plan

Short term: 

1. Install internal strip lining plate in order to 

stop crack propagation

2. Full NDE

3. Partial weld repair

4. Hydrostatic test at Design pressure

Long term: 

• Replace with new vessel. 
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Carbon steel storage vessel

Possible root cause:

Corrosion fatigue (CF) which can happen 

due to residual welding stresses (No 

PWHT required for this vessel) /stress 

riser (Fillet weld at stiffener ring) initiated 

by corrosion product in combination with 

thermal stresses and vibrations.

Mitigation plan

1. Welding repair

2. PWHT in Furnace

3. Full NDE

4. Hydrostatic test at Design pressure

Cracking in Deaerator (V-4634)
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Reference Code & Standard

API-571 NACE-RP0590-96
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Thank you for your attention
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