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Project validation method of AUT inspection based on DNV GL standard

PEI Biao, ZHAO Mingda, LI Yang
(Technical Service Division, Offshore Oil Engineering Co. , Ltd. , Tianjin 300452, China)

Abstract; CRA pipeline was designed for transferring the gas and oil with high acidic. The diameter of the CRA
pipeline is from 168.3 mm to 508 mm with its wall thickness being between 14. 1 to 31. 6mm with 3mm cladding
inside the pipe. Based on the requirement of DNV-OS-F101 (2013), a validation test shall be performed to verify
that the height-sizing difference between AUT and macro section of the defect shall be within ==1mm. Due to the
difference of the dimension of the CRA pipeline, the AUT technique shall need some adjustment. Based on the pipe
with the dimension O. D 508 mm, W. T 31. 6mm (internal cladding 3 mm), the article describes the details of
project validation method, which includes AUT calibration, defective welds manufacturing, scanning, macro
sectioning and data analysis, so as to evaluate the detection ability and height sizing accuracy of the AUT technique.
It is hopeful that the practical application of the above-mentioned method in the inspection of the girth welds of CRA
subsea pipeline shall be realized.

Key words: DNV-OS-F101 (2013); AUT; project validation method; sizing accuracy

T FH 59 7 5 B A v L R SR L O TR R
2 R VA T8 1 A 2 s T kA 4 2 G MR
(CRAMDMREERS TERZHM . CRAZEGH
RH A 1 3 T B R 4 2 A UFE APL

W B H#3:2020-02-27

EEEN 3 AT T EmU TR, FENFHIKER
JraE I & AUT $2 7R R J7 T8 /9 TAF

BIEMEE ¥ %.yimignet@163. com

28 200 ma2BsEom

5L X65 MM N E & 3 mm JEH) 625 AN,

R T AR UETZ S B I I A T8 A 7 A 1 AR o
i, H AT E A A R R 4 A S A AR IR
(AUD#ATRI . (Hi T CRA &5 MBS I 2
SRS AUT #ill T 200 75 2 A7 300 H 80 . LB
PRAZA I T 206 2 I H 2K,

NELLER N 508 mm, BEE N 31,6 mm
CRA & 4 B4 0, & T AUT I H 53



A

¥ B, F. AT DNVGLAENA AR FERLNRB BIEF &

S

?EJEILW‘,W/

7 3
1 IBIGIE &

WREEER N 508 mm, BEJEN 31.6 mm,
Y D nE 1 R,

10°

31.6

B8

o

Bl 1 CRA M43 MR R
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T IH R RE B T2, % B AR fE DNV-0S-
F101(2013) (IR L R o) ZRFFITHRIM ., F
1 AUT B H I SR S5 18 2 R

AUT # i He s R A B o &L e B A o
AUT #il R 56, B LS AN 3 TR,
R1 AUTKRREHES

B/ B/ BRSKREE/ LIRS/ AR/

RN

( mm mm mm mm
RN 90 1X1 - 30. 60 -
R56 56 3.0 27.49 29. 80 —
HP 55 3.0 24.77 27.51 29.37
F1 60 3.0 21.87 24.42 26.56
F2 60 3.0 18. 06 21.00 23.39
F3 60 3.0 14. 20 17.54 20. 25
F4 65 3.0 11. 69 14. 60 17.06
F5 65 3.0 8.09 11. 29 14. 00
F6 70 3.0 6.18 8. 80 11. 10
F7 75 3.0 4. 00 6.03 7.88
V1 55 2.5 22.23 25.28 27.65
V2 65 2.5 16. 45 18. 96 21.09
V3 70 2.5 10. 28 15. 64 14. 71
Vi 75 2.5 4. 30 6.32 8.16
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AUT RGN 3 5 N LBk FEAREE 3 T & B 5%
JRAER A ZE R 4 FR .

S AUT &5 3 40 A T i I A5 4% 10 %
WA oA . BdE g 3 Bros. AT L. FEG SN
W01, W02, W03 iy 3 2c N T HBEFE4E M T. 29 A~ A
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£3 AUT & HEE

US/DS e A TOF (i [a]
e BOS BEE/mm X N N Py KEE/mm SR /mm FE/mm
CLe/ T8 (FSH/ %) {8 /mm)
1 wol 31.6 A CUR4EPED 230 15 0.8 31.6 67 1.1
2 Wol 31.6 P US 535 15 1.2 28.0 48/28 —1.8/1.2
3 wol 31.6 W us 733 27 2.6 9.5 67 —7.2
4 Wol 31.6 W7 DS 838 28 2.3 15.0 100 —7.4
5 wol 31.6 W us 934 31 2.6 20.0 78 —12.8
6 Wol 31.6 ) DS 1244 24 2.0 2.0 100 0.1
7 Wol 31.6 6 T Us 1341 24 1.9 3.5 79/56 —1.1/—10.1
8 Wol 31.6 W C 1428 23 2.3 9.0 72 —12.4
9 W02 31.6 JiskY C 27 19 0.6 31.6 50 0.6
10 Wwo2 31.6 JiskiY C 123 23 0.5 31.6 39 1.2
11 W02 31.6 MR C 346 17 1.0 31.6 44/43 —0.1/2.7
12 W02 31.6 PR DS 435 19 1.5 28.0 55 1.9
13 W02 31.6 o Us 521 23 1.8 27.0 91/59 —5.8/2.1
14 W02 31.6 W DS 830 28 2.3 16.0 100 —7.4
15 W02 31.6 W7 Us 929 34 2.3 19.0 76/88 —5.0/—12
16 Wo02 31.6 W DS 1035 22 2.0 26.0 54/84 —10.2/—5.8
17 Wo02 31.6 = Us 1138 23 1.1 1.1 97 —0.7
18 Wo02 31.6 = DS 1235 25 1.4 1.4 100 —1
19 Wo02 31.6 = Us 1339 15 2.4 3.5 100 —9.8
20 wo2 31.6 b1 50 C 1523 38 3.1 8.0 100/100 —6.7/—12.6
21 Wo3 31.6 HEH C 17 28 0.7 31.6 58 —0.3
22 W03 31.6 &R C 130 13 0.8 31.6 59 0.7
23 Wo3 31.6 HE B C 219 17 0.5 31.6 41 0.9
24 Wo3 31.6 P DS 421 24 1.1 28.0 50/35 NA/2.4
25 Wo3 31.6 Lyl US 525 25 1.0 28.0 70/32 NA/1.7
26 Wo3 31.6 P DS 621 19 1.5 29.5 42/59 1.2/3.9
27 W03 31.6 W7 us 933 20 2.2 19.0 70 —11.5
28 Wo03 31.6 6 1 DS 1231 20 1.6 1.6 100 0
29 Wo03 31.6 6 1 US 1334 24 2.4 2.4 100 —1.7
30 2nfFmassom
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D5 AR —3, IEx RT JE A g 7 B i < . AR s 1 1
RT &0 % 5 an % 4 fron. fE %% b Wol, eI i 1 1
W02, W03 (1) 3 25 A TR Be 05 4% A9 FL 3 L e I 7T WOl MEERIE BT 3 3
MK T T 29 AN TG, k4] e KA i 2 2
ALERL RT AW T 206 29 4 A T BRBE 234G 1 SR A & Hi ! !
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] B o 45 A P 2 2
S W01, W02, W03 [ 3 4 A T B b it W
S B 29 A A ot i ) o Woz JREAKE A W% 3 3
,¢JE9| TR IEAT ) R YT R g . ) ,
RS Bz . BRI b ! :
3 H*EXTJ- ttﬁd‘ﬁ' HE B A L B 3 3
woy  MEERES i 3 3
B AUT A8 8088 5 72 080 e 50808 547 %6 kb 4 JE WA A BT 1 1
BT » FH SR an 35 5 TR . it R A A i [l 2 2

El 5 B WD R A B 4
RS5 AUT 5EMIRBEBXFELE 4

US/DS AUT #4li /mm FW) A/ mm 2 (AUT-
RS BEJE/mm X8
CREWE/ T 'L KB =13 WEE o JE R YIH)/mm

Wo1l 31.6 B C 230 15 0.8 31.6 0.4 31.6 0.4
Wo1 31.6 PR us 535 15 1.2 28.0 1.2 29.0 0.0
Wol 31.6 iy us 733 27 2.6 9.5 2.1 9.5 0.5
Wo1l 31.6 W DS 838 28 2.3 15.0 2.1 15.5 0.2
Wol 31.6 W Us 934 31 2.6 20.0 2.5 20.0 0.1
Wol 31.6 = DS 1244 24 2.0 2.0 2.0 3.0 0.0
Wol 31.6 - us 1 341 24 1.9 3.5 1.1 2.8 0.8
Wo1l 31.6 J2 1A ¢ C 1428 23 2.3 9.0 — — —
Wo2 31.6 R C 27 19 0.6 31.6 0.6 31.6 0.0
Wo02 31.6 R C 123 23 0.5 31.6 0.3 31.6 0.2
W02 31.6 AR C 346 17 1.0 31.6 0.5 31.6 0.5
w02 31.6 PR DS 435 19 1.5 28.0 1.6 27.5 —0.1
Wo2 31.6 Ry Us 521 23 1.8 27.0 2.0 28.0 —0.2
W02 31.6 WA DS 830 28 2.3 16.0 2.1 16.5 0.2
W02 31.6 bi: g us 929 34 2.3 19.0 2.5 20. 0 —0.2
W02 31.6 i DS 1035 22 2.0 26.0 2.6 25.0 —0.6
Wo02 31.6 £} us 1138 23 1.1 1.1 0.8 1.9 0.3
Wo2 31.6 A1) DS 1235 25 1.4 1.4 1.7 2.2 —0.3
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) us/DS AUT %4/ mm WY s / mm 1 BE 22 (AUT-
BES BEE/mm X 35, N N — —— — — ——
(LW/ T R KB 5 B R o B 435S YIH) /mm
W02 31.6 = Us 1339 15 2.4 3.5 2.2 3.6 0.2
W02 31.6 JZz ] C 1523 38 3.1 8.0 — - -
W03 31.6 MR C 17 28 0.7 31.6 0.4 31.6 0.3
W03 31.6 HLEB C 130 13 0.8 31.6 0.3 31.6 0.5
W03 31.6 R C 219 17 0.5 31.6 0.4 31.6 0.1
W03 31.6 o DS 421 24 1.1 28.0 1.4 28.0 —0.3
W03 31.6 FAp e us 525 25 1.0 28.0 1.9 27.0 —0.9
Wo3 31.6 P DS 621 19 1.5 29.5 2.3 27.0 —0.8
W03 31.6 i us 933 20 2.2 19.0 2.4 19.5 —0.2
W03 31.6 & T DS 1231 20 1.6 1.6 1.7 1.7 —0.1
Wo03 31.6 ) us 1334 24 2.4 2.4 2.3 2.8 0.1
MR AR #E DNV-OS-F101 (2013) B3R, & fL 8 3.0 & &
= 2 TR X ,""l )SN,"/
il o 0 e %o e B v B AT E A gﬁ &7 §&/
N - \ - &
el AUT S5 089 1 15 25000 1 9T £ 5 20 2 N
RESY AT IR 6 R W[
B35 5 R 6 A0, AUT 752 1 Gl b 2 1 5 %2 éw”
ST 7 A 04 B B v L e /N2 (E R 0, B R ZE{H N <05 '
—0.9 mm, Z{EH/NFE1 mm, 0 10 20 3.0 40
FWYI =% /mm

4 HHiE

=L R N508 mm, BEJE 31,6 mm [
CRA W & & B BL W IS 48 38 O 0, 1% 4 #5381
AUT #0050 5 50 3iF iof #2 DL K& B 48 43 0 7
WX BT 29 N N T AUT W€ B @ B
SR R I R AR A R L S B AUT T2
T 2 35 H 56 UE AP i B e B e 25/ T 2 1 mm #Y #
SR8, BE N T T 1% R A% 1Y 1 IS A8 18 B AR 5 1Y
A I

6  AUT 570 ) Fr kI & B 22 8 53 1
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