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Abstract - Grinding, weld deposition, type A sleeve, type B sleeve, composite sleeve, hot tapping and
clamp are used as the method to repair the buried pipelines in the United States, UK and Europe. In the event
of defect to the pipeline, they have repaired the pipeline through the fitness-for-service assessments. In addi-
tion, they have guidelines for the possible repair methods to apply to each type of damage, which is occurred
due to the 3rd party construction or corrosion. According to the KGS FS551, Safety Validation in Detail in-
cluding ECDA (External Corrosion Direct Assessment) as one method of integrity management should be car-
ried out for the old pipeline which supply natural gas as the middle pressure in Korea. Where a defect on the
pipelines is found, on the result of Safety Validation in Detail, the pipelines should be repaired or replaced by
new piping. However, there are no guidelines or regulations regarding the repair and reinforcement of pipeline,
so that, cutting the damaged pipeline and replacing it as a segment of new pipe is the only way in Korea until
now. We have suggested pipeline repair methods including type A, B sleeve, composite sleeve, after the survey
of foreign repair method and standards including the method of United States and the United Kingdom, and af-
ter analysis of the results on pipeline repair test including type A, type B sleeve and composite sleeve.

Key words : External Corrosion Direct Assessment, Pipe Replacement, Sleeve repair method

*Corresponding author:rydon@kgs.or.kr
Copyright © 2016 by The Korean Institute of Gas

- 33 -



FAE - o

L ME

Y7 2=ALE A3y 9t AR = 20139
Qe Akdo] W E o e TAIXHol HAH
Sl F 20 o) AFE-F < Hll Fol| tisted AUt
AXGE HEE TAZF2=AFGH A3 2S48
STH1]. ek R Al 32 Q1 W -2 KGS FS551
(YHEATF=ALY Al 24 D FF 4 5] o e] Al
A& - A ARG 71 F) oA A S
Qo 5 714244, (HEHAAT B - B9
TRl whef vl Agto] WS A TAI7F2A)
A 1A TR EAE AL A AANL T
< 183t QA @AY Aol flE FF
7R 3B QXN FFELZ A @A = AL 5
o] X & 3t=F akaL 2] LY H|, F 71 EelA =
o du o] B - B o o ste] A Sk A
ol Kol T o 2 13 wj Tl &4 e Agte] ¥
A Ae EATFRAGAE Tt F S Ak,
EabE v S A e & A (RS Adske] |4
e B The ARSSEAL itk &35S E A
3 & S ARQlEHE Rl o AR 2 245 &
A 7tgd T8 rtaEel e £48 {ig
O oy = e Ao e rhae] B F
& SR g v DS R4 Qe s
o} BIA S 55 o] &3 Byo] o] ALS

kY

It}
kl
30
o

whebA], B Ao A B 8 G S Wi
NEe AES AL, T B B 2E AE 2
N5, AGERE 5 GHE DY, 25587
2, 8% A 1P, BE T AR 2 B
52 mYshe WA BT E(QH S A A SHET,

5 7)20] AR SAZRAY A bR
ERECESES EREEES o L ea
F& FoetA) Qo= Hoz gl vk 333
Fu1§ Aol 5 A 0% wardh,

Table 1. Acceptable repair methods[5]
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Table 2. Pipeline Repair Options vs Types of Defect[7]
Bolt-On
Compression Composite Weld Clamp With | Force Screw |Welded Patch| Hot Tapping

Type of Defect (a) Grinding |Type A Sleeve Sleeve Type B Sleeve Sleeve De position Seals Leak Glamp | orHalf Sole )
1. Leak (from any Na Na Na Parmanant No Na Parmanant | Tem parary (c) No Parmanant
foause) or defect = 0.81
2. Exlarnal Carrosion
[2a. Shallow to Modarate Mo Parmanant Permaneant Parmanant Parmanent Parmanant Parmanant Mo Tamporary Parmanant
Pitting < 0.8t
2b, Deep Pitting = 0.8t Na Na Na Parmanant Na Na Parmanant No No Parmanant
22 Saleciive Seam Na Na Permanent | Parmanent (d) Na No Parmanant (d) Na Tamparary No
lattack
[3. Internal Dafact or MNa Parmanent (&) | Permanent (e) | Permanent | Pamanant (a) Na Permanant {a) Na MNa No
ICarrasion
4. Gouge or Other Metal| Permanent (f) | Permaneant (g) | Permanent (g) | Parmanent (h) | Parmanant (g) | Permanent (g) | Permanent (h) Mo Mo Parmanent
Loss an Pipe Body
[5. Arc Bum, Inclusian, ar] Parmanent (f) | Parmanant Parmanent Parmanant | Parmanant (g) | Parmanent (g)| Parmanant Na Na Parmanant
L
6. Hard Spot Na Parmanant Pam anant Parmanant Na Na Parmanant Na Nao Parmanant
7. Dant
[7a. Smoath Dant MNa Permanent (i} | Permanent (i Parmanant Pamanant {j) Na Parmanant Mo MNa No
[7b. Dant With Strass Permanant (k) | Permanent (g) | Permanent (q) Parmanant Pamanant (g) No Permanant No No Permanant
[Cancentrator an Seam [OR6)] LR} iy )
W ald or Pipe Body
[7c. Dent With Strass Parmanant (k) No Parmanent (g) Parmanant No No Parmanent (1) No No No
|Concentrator on Girth )G
(W ald
8. Crack or Cracking
j8a. Shallow Crack < 0.4t Parmanent (f) | Permanent (g) Permanent Parmanant (d) | Permanent (g) | Permanent (g) | Permanant (d) Na Temparary Parmanant
j5b. Deep Crack 7 0.4t No Permanent (g) Perm anent Permanant (d) | Permanant (g) | Permanent (g) | Permanent (d) No No Permanant
|and not mara than 0.81
9. Seam Wald Dafact
[9a. Volumatric Defect Parmanent {f) | Parmanant (g Perm anent Parmanant Pamanant (g) No Parmanant No No Parmanant
[3b. Linear Dafact Parmanant {f) | Permanant (g) Permanent | Parmanant (d) | Parmanant (g) Na Perm anant {d) Na Mo Parmanant
fac. Defect In or Near an Na Mo Permanent | Permanent (d) Mo Na Parmanant (d) Na Mo No
ERW Seam
10. Girth Wald Dafact Parmanant (f) MNa Na Parmanant No Parmanant (m) | Parmanant (I} Na MNa No
11. Wrinkla Band, Na Na Na Parmanant (n) Nao Na Na Na Na No
Buckle, or Couplin,
m&ﬂ No Fermanenl | FPemmanenl | Permaneni No Mo Farmanent No No Mo
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Fig. 3. Pipe repair method in Japan.
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Table 3. Repair and enforcement[2]
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e
Fig. 4. An example of cutting the defected pipe
and replacing with new pipe.

Fig. 5. Examples of the repair using a steel plate
patch.

Fig. 6. Composite repair of pipeline elbow.
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Fig. 7. An example repair with deposited welding
metal.

Table 4. Wall thickness for unlikely occurrence
of burn-through[3]
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Fig. 8. Hydraulic test result after Type A(right side)
and Type B(left side) sleeve repair[15].

Fig. 9. Installation of composite sleeve(left) and
hydraulic test result after composite sleeve
repair.
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Fig. 11. Illustration of a Type A sleeve[7].
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Fig. 14. Illustration of the Composite sleeve repair
system[7]
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