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6.1 Any discontinuity indication causing a total loss of back reflection which cannot be contained
within a circle, the diameter of which is 3 in. [75 mm] or one half of the plate thickness, whichever

IS greater, is unacceptable.
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TYPES OF HYDROGEN DAMAGE
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AF-112.1 Examination of Materials
(4) Discontinuities parallel to the surface, such as inclusions, which are disclosed by either method,
are acceptable without repair if they do not exceed 1 in. (25 mm) in length.

KE-210 GENERAL REQUIREMENTS FOR REPAIR OF DEFECTS

KE-211 Elimination of Defects by Blend Grinding

(a) Imperfections exceeding the acceptance criteria of KE-233.2 shall be considered defects. Such
defects shall be removed or reduced to an acceptable sized imperfection. Defects may be removed
by grinding or machining, provided the requirements of KE 211(a)(1) through (a)(4) are met.

(1) The remaining thickness of the section is not reduced below that required by Part KD, except as
noted in KE-211(b).

(2) The depression, after defect elimination, is blended uniformly into the surrounding surface.

(3) After defect elimination, the area is reexamined by the magnetic particle method in accordance
with KE-233 or the liquid penetrant method in accordance with KE-233 to ensure that the
imperfection has been removed or reduced to an acceptable size.

(4) Areas ground to remove oxide scale or other mechanically caused impressions for appearance or
to facilitate proper ultrasonic testing need not be examined by the magnetic particle or liquid
penetrant test method.

(b) Reduction in thickness due to blend grinding, below the minimum required by Part KD, is
permitted within the limits stated below.
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(1) Repair cavity diameter: C,, =0.2\/Rt
(2) Cavity depth below required thickness: C,,, =0.02/Rt

KE-212 Repair by Welding

(a) Except for materials in which welding is prohibited or restricted in Part KM, the Material
Manufacturer may repair the material by welding after the defects have been removed. For
restricted materials, see Article KF-7.

(b) The permitted depth of repair is given separately in this Article by product form.

(c) Prior approval of the certificate holder shall be obtained for the repair.

KE-212.1 Defect Removal

The defect shall be removed by suitable mechanical, thermal cutting, or gouging methods and the
cavity shall be prepared for repair. After thermal cutting, all slag and detrimental discoloration of
material which has been molten shall be removed by mechanical means suitable for the material
prior to weld repair. When thermal cutting is used, the effect on mechanical properties shall be
taken into consideration. The surface to be welded shall be uniform and smooth. The cavity shall be
examined by liquid penetrant or magnetic particle method (see KE-233).

KE-223 Repair by Welding
The depth of the repair cavity shall not exceed one-third the nominal thickness of the plate and the
repair shall be in accordance with KE-210.

109 proxd 5 (09 4 b cee (pf (Lamination) ( Sciwgy 9o Y
a. Areas to be welded should be heated to 800-1000°F
b. 24 hours before welding, following steps should be done in order to reduce
hydrogen & sulphur in the steel:
b.1. Arc-Air gouge a groove along the lower edge of the lamination to a depth just
past the lamination.
b.2. Drill two 1/4™ vent holes through the lamination to a depth just past the
lamination. These will be permanent.
c. Fill up the groove with weld metal, using SMA (stick) process with preaheat to
400°F. Welding should be done by properly qualified welder using tested
procedure.
d. Gouge out and fill up any other cracks or notched found.
e. Local stress-relieve the welded areas.
f. The remaining lamination should have no effect on vessel integrity, since it is
parallel to the direction of the stresses.
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1. API 510, Pressure vessel inspection code: Maintenance Inspection, Rating, Repair and
Alteration

2. API 572, Inspection of Pressure Vessels (Towers, Drums, Reactors, Heat Exchangers, and
Condensers)

3. ASME Sec. VIII, Boiler and Pressure Vessel Code

ASME B31.3, Pressure Piping

5. ASTM A435, Specification for Strtaight-Beam Ultrasonic Examination of Steel Plates

NACE MRO01-75, Sulfide Stress Cracking Resistant Metallic Materials for Oilfield
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