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4.6- Full Encirclement Steel Reinforcing Sleeves for Piping
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Longitudinal weld seam

Carrier pipe

Fillet welds
| | Gap
7
No Backing Strip Backing Strip Backing Strip Overlapping
With No Side Strip
Relief Groove Relief Groove
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Longitudinal weld seam
(butt weld only.
Overlapping side strip
not allowed.)

Carrier pipe

No Backing Strip Backing Strip Backing Strip Overlapping
and With No Side Strip
Relief Groove Relief Groove (Not Allowed)
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8.1.3 Approval

All proposed methods of design, execution, materials, welding procedures, examination, and testing shall be
approved by the inspector or by the piping engineer, as appropriate. Owner/user approval of on-stream welding is
required.
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8.1.4 Welding Repairs (Including On-stream)
8.1.41 Temporary Repairs

For temporary repairs, including on-stream, a full encirclement welded split sleeve or box-type enclosure designed by
the piping engineer may be applied over the damaged or corroded area. See various articles in ASME PCC-2 for
more information on repairs to piping systems. Longitudinal cracks shall not be repaired in this manner unless the
piping engineer has determined that cracks would not be expected to propagate from under the sleeve. In some
cases, the piping engineer will need to consult with a fracture analyst. The design of temporary enclosures and
repairs shall be approved by the piping engineer.
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Table A-1 Basic Allowable Stresses in Tension for Metals! (Cont’d)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified
Class/ Min. Min. Min.
Type/ UNS  Condition/ Temp., Strength, ksi qors

Material Spec. No. Grade No. Temper Size, in. P-No. (5) Notes °F (6) Tensile Yield to 100 200 300

Carbon Steel

Pipes and Tubes (2)
A285 Gr. A A134 ... v e o 1 (8b)(57) B 45 24 150 147 14.2
A285 Gr. A A672 A4S K01700 Gisie s 1 (57)(59)(67) B 45 24 150 147 14.2
Butt weld API 5L A25 o ek e 1 (8a) -20 45 25 150 150 14.7

Smls & ERW API 5L A25 e s waa 1 (57)(59) B 45 25 150 150 14.7
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Table 302.3.4 Longitudinal Weld Joint Quality Factor, E;

Type of Factor,
No. Type of Joint Seam Examination E
1 Furnace butt weld, Straight As required by 0.60
continuous weld m listed specification [Note (1)]
2 Electric resistance Straight or As required by 0.85
weld &% spiral listed specification [Note (1)]
(helical seam)
3 Electric fusion weld
(a) Single butt weld Straight or As required by 0.80
spiral listed specification
(helical seam) or this Code
(with or without filler Additionally spot 0.90
metal) radiographed in
accordance with
para. 341.5.1
Additionally 100% 1.00

radiographed in
accordance with
para. 344.5.1 and
Table 341.3.2

ASME B31.3 s )lstiwl wlal 5 Jsb oes J.E pslie Jods =Y+ yguas

Table 302.3.5 Weld Joint Strength Reduction Factor, W

Component Temperature, T, °C (°F)
427 454 482 510 538 566 593 621 649 677 704 732 760 788 816

Steel Group (800) (850) (900) (950) (1,000) (1,050) (1,100) (1,150) (1,200) (1,250) (1,300) (1,350) (1,400) (1,450) (1,500)
CrMo 1 095091 086 082 077 073 068 064
[Notes (1)-(3)]
CSEF(N+T cee wee ... 10095 091 086 082 0.77
[Notes (3)-(5)]
CSEF .ee ... 1 05 05 05 05 05 05

[Notes (3) and (4)]
(Subcritical PWHT)
Autogenous welds in aus- ... ... ... 1 1 1 1 1 1 1 1 1 1 1 1
tenitic stainless grade
3xx, and NO88xx and
NO66xx nickel alloys
[Note (6)]
Austenitic stainless grade ... ... ... 1 095 091 086 082 077 073 068 064 059 055 0.5
3xx and NO88xx nickel
alloys [Notes (7) and
@)
Other materials [Note (9)]
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Table 304.1.1 Values of Coefficient Y for t < D/6

Temperature, °C (°F)

< 482 =621
(900 510 538 566 593 (1,150
Materials & Lower) (950) (1,000) (1,050) (1,100) & Up)

Ferritic 0.4 0.5 0.7 0.7 0.7 0.7
steels

Austenitic 0.4 0.4 0.4 0.4 0.5 0.7
steels

Other ductile 0.4 0.4 0.4 0.4 0.4 0.4
metals

Cast iron 0.0
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T.=14T, Type B sleave
2G Gap
MESP
T+ G
A ‘i’r Carrier pipe
G = gap

TP = carrier pipe wall thickness

T, = Type B sleeve wall thickness
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T, >14T, Type B sleeve

~—1.4T, + G-+

Carrier pipe

—

G -gap
T, = carrier pipe wall thickness
T, - Type B sleeve wall thickness
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NOTE This test position qualifies the procedure for all positions. Tests may be performed in other
positions that qualify the procedure for that position only.
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Sleeve Weld Branch Weld
NOTE T = tensile; RB = root bend; FB = face bend; NB = nick break; SB = side bend; MT = macro test.
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344.7 In-Process Examination

344.7.1 Definition. In-process examination com-
prises examination of the following, as applicable:
(a) joint preparation and cleanliness

(b) preheating

(c) fit-up, joint clearance, and internal alignment prior
to joining
(d) variables specified by the joining procedure,
including filler material
(1) (for welding) position and electrode
(2) (for brazing) position, flux, brazing tempera-
ture, proper wetting, and capillary action
(e) (for welding) condition of the root pass after clean-
ing — external and, where accessible, internal — aided
by liquid penetrant or magnetic particle examination
when specified in the engineering design
(f) (for welding) slag removal and weld condition
between passes
(g) appearance of the finished joint

344.7.2 Method. The examination is visual, in
accordance with para. 344.2, unless additional methods
are specified in the engineering design.
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345.8 Sensitive Leak Test

The test shall be the Bubble Test — Direct Pressure
Technique in accordance with the BPV Code, Section V,
Article 10, Appendix I or another leak test method that
has a demonstrated sensitivity not less than 10~ std
ml/s under test conditions.

When the Bubble Test — Direct Pressure Technique
is used

(a) the test pressure shall be at least the lesser of
105 kPa (15 psi) gage or 25% of the design pressure.
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(b) the pressure shall be gradually increased until a
gage pressure equal to the lesser of one-half the test
pressure or 170 kPa (25 psi) is attained, at which time
a preliminary check shall be made. Then the pressure
shall be gradually increased in steps until the test pres-
sure is reached, the pressure being held long enough at
each step to equalize piping strains.
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AGA, American Gas Association, Pipeline Repair Manual, December 31, 1994 30
AGA, American Gas Association, 6th Symposium on Line Research Defect Repair

Procedures, J. F. Kiefner October 29, 1979 Publisher: American Gas Association
(AGA), 400 North Capitol Street, NW, Washington, DC 20001 (www.aga.org)

API RP 579, Fitness-for-Service

API RP 2201, Safe Hot Tapping Practices in the Petroleum and Petrochemical Industries
API Standard 1104, Welding of Pipelines and Related Facilities Publisher: American
Petroleum nstitute (API), 1220 L Street, NW, Washington, DC 20005 (www.api.org)
ASME B31.3, Process Piping

ASME Boiler and Pressure Vessel Code, Section VV Nondestructive Examination
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4b
4a Pressure
Reinforcing Full  Containing Full
Encirclement Encirclement
Sleeve (Type A)  Sleeve (Type B) Type of Defect
Lim ited Yes External cormsion < 80% ¢
[Note (3)] (excluding gooving, selec-
tive, or preferential corro-
sion of ERW, EFW seams)
No Yes External cormsion > B0%
Lim ited Yes Internal corrosion < 80%
[Note (6)]
No Yes Internal corrosion > 80%
No Yes Grooving, selective or
preferential comosion of
ERW, EFW seam
Lim ited Yes Gouge, groove, or arc bum
[Notes (3).(8))
Lim ited Yes Cack
[Note (7)]
Lim ited Yes Hard spat
[Note (3)]
No Yes Blisters
No Yes Defective girth weld
No Yes Lamination
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