
CODE AWARENESS
API 650/653
MODULE – 1 TANK BASICS



TYPES OF TANKS
Fixed Cone Roof Tank

Fixed Dome Roof Tank

External Floating Tank

Internal Floating Tank



FIXED ROOF TANK



EXTERNAL FLOATING ROOF TANK



EXTERNAL FLOATING ROOF TANK



INTERNAL FLOATING ROOF TANK



CODE AWARENESS
API 650/653
MODULE – II MATERIALS AND DESIGN ASPECTS



Interpretation of API 650 /API 653
API 650 12th edition March 2013 addendum 2 Jan 2016

 – Welded tanks for Oil Storage(Construction Code)

API 653 5th edition November 2014

- Tank Inspection,Repair,Alteration and Re-construction(Repair Code)



Interpretation of ‘OR’ & ‘AND’
OR – Either of the requirements shall be satisfied

AND – Both the requirements shall be satisfied



MATERIALS
Below listed are the standard/common materials used during maintenance,material grouping as 
API 650 Table 4.4(b)

1. SA 516 Gr.70 – Group IV and V

2. SA 36 – Group 1

3. SA 737 Gr.B – Group VI

4. BS 4360 Gr.A – Unassigned material

5. SA 283 Gr.C – Group 1

6. SA 573 Gr.70 – Group IV,IVA,V

7. ISO 630 Fe 510C – Non listed material 



MATERIAL COMPARISON CHART AS PER 
STANDARD EN10025-2



MATERIALS



DIMENSION REQUIREMENT(NOZZLES)
API 650 clause 5.7



DIMENSION REQUIREMENT(NOZZLES)
API 650 clause 5.7



PWHT Requirement for Shell Openings



BOTTOM PATCH PLATE DIMENSIONAL 
REQUIREMENT



Typical Patch Plate 



EXTERNAL ANNULAR PLATE PROJECTION 
OUTSIDE REQUIREMENT



SUPPORTED CONE ROOF –WEAR PLATE 
REQUIREMENT



SUPPORTED CONE ROOF –WEAR PLATE 
REQUIREMENT



FFS 

FFS Means

Why Required

Type of Test



Fitness for Service(Hydro test Exemption) 
API 653 clause 12.3.2



Fitness for Service(Hydro test Exemption) 
API 653 clause 12.3.2



Fitness for Service(Hydro test Exemption) 
API 653 clause 12.3.2



Fitness for Service(Hydro test Exemption) 
API 653 clause 12.3.2

Finite Element Analysis – Perform to identify the peak stresses in the new welds for the tank 
under hydro static conditions

Material Properties – Tensile, Yield and Crack Tip Opening displacement(CTOD)

Fracture Mechanics Analysis – Critical flaw sized for a surface flaws in New welds



BASIS OF TANKS - OPERATIONS



CODE AWARENESS
API 650/653
MODULE – III OUT OF SERVICE CALCULATIONS



Inspections frequency Considerations
1. Nature of product stored

2. Results of visual maintenance checks

3. Corrosion allowance and corrosion rates

4. Corrosion prevention systems

5. Conditions at previous inspections

6. Methods and material of construction and repair

7. Locations of tanks

8. Potential risk of water pollution

9. Leak Detection systems

10. Change in operating mode

11. Jurisdiction requirements

12. Changes in Service



Basis of Internal Inspection
1. Ensure the bottom is not severely corroded and or leaking

2. Gather the necessary data for the minimum bottom and shell thickness assessments

3. Identify and evaluate bottom settlement



Initial Inspection Interval



Mandatory Inspection checks
1. Shell Minimum Thickness Calculation

2. Shell remaining life calculation

3. Nozzle remaining life calculation

4. Bottom Annular Plate Thickness Evaluation

5. Shell Settlement Evaluation

6. Tank Verticality (Plumbness)

7. Tank Roundness

8. External and Internal Visual Inspection 



Shell Minimum Thickness Calculations



Shell Remaining Life Calculations



Tank Verticality Plumbness



Tank Roundness



INSPECTION MANDATORY CHECK POINTS
Refer API 653 Annexure F



Out of Service inspection Check list
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