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SEIKOWAVE Contents
e Procedure of 3D measurement and e User hardware and software
evaluation — 3D scanner
* Introduction of POLYGONALmeister * SEIKOWAVE 3DSL-Rhino

— 3D measurement software

* SEIKOWAVE 3DSL-NDT Software Suite
— Analysis software

* POLYGONALmeister (UEL)

— FFS assessment software
— Pressured-pipe, elbow portion « Uni-Fitness (IMC)

 Example of evaluation
— Half-sphere type of shell head, case 1
— Half-sphere type of shell head, case 2
— Half-sphere type of shell head, case 3
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sukownve  Procedure of 3D measurement and Evaluation

3D measurement

Evaluation
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3DSL-Rhino

3D data

3D data in PLY
format

Depth data in
CSV format
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3D data by POLYGONALmeister
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SEIKOWAVE 3D scanner:3DSL-Rhino

Projection e g Projector
pattern '
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What is POLYGONALmeister

POLYGON EDITINGTOOL
Save youa lot ofitime:spent on editing polygon‘data

POLYGONALmeister

» Features

» Cases by Application

= Engineering

- Human Body Shape

= Terrain, Civil Engineering

= Research

» Video

UEL Corporation is a leading company in editing processing technology for 3D polygon
data.

In recent years, with the evolution of input / output devices such as 3D printers, 3D
scanners, CT devices, and photogrammetry using drones, business improvement
activities that utilize 3D measurement data are progressing.

UEL Corporation has utilized the polygon data editing technology accumulated
through joint research with RIKEN to develop a software package
(POLYGONALmeister). In particular, it has excellent performance for editing polygon
data obtained fram 3D measurement.

UEL Corporation supports customer’s business improvement activities through the
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SEIKOWAVE POLYGONALmesiter, SEIKOWAVE custom version

* Added functions on top of the standard POLYGONALmeister

* Function
— Accurately quantify unevenness of various shapes
» Generation of color contour of the depth
» Statistics (max, min, average, standard deviation)
» Output the amount of unevenness to a CSV file with an arbitrary grid size Purposes

e Use for

— Grasping the amount of thinning caused by pitting corrosion (local thinning) that occurred on the tank bottom
plate with large distortion

— Ascertaining the amount of localized thinning that occurred on the surface of pressure pipes with increased
strain

— Ascertaining the amount of local thinning that occurred on the surface of the pressure pipe elbow

— Ascertaining the amount of local thinning that occurred on the surface of the head plate of various shapes
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Analysis and evaluation of the corrosion on the shell head, case 1

SHELL HEAD (HALF SPHERE SHAPE)
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sxoume Location of measurement (yellow areas)

Measured by Rhino on BIKE

Diameter of sphere part = 2400mm
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SEIKOWAVE 3D data

With texture Without texture

“Scan Areal cut in square.ply”
2022/12/06
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sukownve  POLYGONALmeister : color map for corrosion

£ ﬁ\ Scan Areal cut in square.ply - POLYGOMNALmeister = O x
T Il | heh RE BE  m@E oYk B W7 #R ALY AL - @

E5A# BHL | STLEM STAEHL | I ASHL || cADEH]

Tl Wi-2
02> ¥ IR TIZy> [0 2097 Wi~ D Aot iy <
Il BB gy 1 x
CILOEEDRDT x5 721,414
@ TAS%E: 2 917 944
O TIPS @ tILRER O RSN

O wLELR

M BamnbRElcTs

- Steps
BEFBEE
BAEEE » 1. Load a PLY file

FSE  -0.100892
EXE 311694
E/ME  -3.01405
EEEE 0606376

2. Choose a function

EAE s 3. Confirm the settings
ENosERE @
s v (default should work)
TR fia:} I zs
r - 4. Execute to generate a color
1:5 o~ 2:1 1:61 map
~ o9 259 5. Generate a depth data in
0.3 ~ 0.3 16.09
o - o 2 CSV format with a given grid
oo B size
= i) A
E=Shs
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Colormap by Excel on CSV data

"

AOAL A
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0T 0
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03 108 16

3 10
]
i
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o (LT T ERTRERT ]

Scan Areal cut in square_distance 5mm grid.xlsx’

B OBG BH

Nominal thickness = 10mm
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SEIKOWAVE Use Uni-Fitness for FFS, preparation 1

E uni-Fitness

- ] bt

BEERIRL. v9 AR A ED |API 579-1/ASME FFS5-1 2016 |O1 APLET9-2/ASME FF5-2 Example ﬂﬁﬁﬂ 18 /| 38

NS F B LY, EFiEAS
BT hh e e |02 LOGAL METAL LOSS 301 Shell head area 1

BT ESE A ik B |1t 018 | BSEEE -2 | 2EENFE | BN |
E--AF‘I 5781 /ASME FFS—1 2016
B-01 API579-2/ASME FFS—2 PR #eas1ER iz
E| 01 GEMERAL METAL LOS
011 Example Problem 1 @R & NEEFTLENES AR
012 Example Proklem 1
020 Example Problem 2 = EIER LR C AEESTEENTS P C FEARRETR
¢ 030 Example Problem 3
B-02 LOCAL METAL LOSS
010 Example Problem 1
e roend - wEesys e f~ f~
030 Example Problem 3
..040 Bxample Problem 4 CRESSD r
050 Example Problem &
070 Example Problem 7
080 Example Proklem 8 oo
080 Example Problem 8 &9 REUE

100 HPI RR pipe SErS @6 "
101 HPI RR pipe BLL 7488 AFFES trom [mm] 1000

255 O5L PE Di [mm] 2400

256 05L
- 257 O5L T BT E

D

FHERE

Cod—= C MEEFETSENEE B C MEER

tnom

= WES 28202015 A/ = L

E| 01 API579-2/ASME FF5-2 :
.01 GENERAL METAL LOS '
41 Example Problem 1 Di
-4 2 Example Problam 2
4.3 Example Problem 3 . .
~4.4 Bxample Problem 4 1. Shape & location of anomalies
| ©.02 LOCAL METAL LOSS

“.F1 Fearmnle Problem 1 Y
£ >
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Use Uni-Fitness for FFS, preparation 2

E uni-Fitness

TEEERIRL, v 0 AR ED
DY o o dl, & RS
HET - 20 RENSTEET .

=i EIER
B APL 5791 /ASME FFS—1 2016
501 API579-2/ASME FFS-2
E| M GEMERAL METAL LOS
011 Example Problem 1
012 Example Proklem 1
=020 Example Problem 2
¢ 030 Example Problem 3
B-02 LOCAL METAL LOSS
010 Example Problem 1
021 Example Problem 2
=022 Example Proklem 2
030 Example Problem 3
040 Example Problem 4
050 Example Problem &
070 Example Problem 7
080 Example Proklem 8
- 080 Example Problem 9
100 HFT RR pipe

101 HPFI RR pipe

- 255 D51

258 051

- 25T 051

2201 Shell head area 1
E-WES 2820-2015

é--01 AP B79-2/ASME FFS-2
| 201 GEMERAL METAL LOS
41 Example Proklem 1
-4 2 Example Problam 2
-4 3 Example Problem 3
-4 4 BExample Problem 4
. =202 LOCAL METAL LOSS

K1 Fxamrle Prmhblrm 1 ¥
£ >

A

F—4 | &
BF | BGH

|API 579-1/ASME FFS5-1 2016

|O1 APLET9-2/ASME FF5-2 Example

|02 LOCAL METAL LOSS

1301 Shell head area 1

A Ik E S | ESHAE — 2 | @S | SR

$E5HR48 |ASME Section VI Div 1

I S RIS BEETD

&R |15k [MPal 118.0
{at200[C])

sRETIEE [C] 200

STE R OEE Fl 050

VR BEESEBEFET S

B Ta]
B BB ES [mm] -

— ] *
k| <] > ]t

- HE

A SFRIE R N [MPa] 10.00
( MAWP )

REATE]

RIS NI BT O

FERFE | 100

—FREAE [mm]

100 FFREEN [mm]

TR Ch D TR BH |

TIEFRERD SO EEEE [rm]

|}5\SME SAMCSA-G40.21 38W Plate, bar Carbonsteel

2. Material selection and
evaluation conditions

IR BB

000 000
000 000

1,000.00
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Use Uni-Fitness for FFS, preparation 3

E uni-Fitness

TEEERIRL, v 0 AR ED
DY o o dl, & RS
HET - 20 RENSTEET .

o BT RIA D
I?_I--AF'I 5781 /ASME FFS—1 2016
E-01 AP B79-2/ASME FFS—2

E| o

.02

5 WES 262

E| o

=02

GEMERAL METAL LOS

011 Example Proklem 1
012 BExample Problerm 1
020 Example Problem 2

030 Example Problem 3
LOCAL METAL LOSS

010 Example Problem 1
021 Example Problem 2
=022 Example Proklem 2
030 Example Problem 3
040 Example Problem 4
050 Example Problem &
070 Example Problem 7
080 Example Proklem 8
- 080 Example Problem 9
100 HFT RR pipe

101 HPFI RR pipe

- 255 D51

258 051

- 25T 051

ell head area 1
02015
|§|--O_1 AP B79-2/ASME FFS-2

GEMNERAL METAL LOS

41 Example Froblem 1
-4 2 Example Problem 2
-4 .3 Exarmple Froblem 3
-4 4 Example Problem 4

LOCAL METAL LOSS

“.F1 Fearmnle Problem 1 Y

>

A

F—4 | ZH

& | BGH

|API 579-1/ASME FFS5-1 2016

|O1 APLET9-2/ASME FF5-2 Example

|02 LOCAL METAL LOSS

FZ=AlE®

~

* FrESAIEL

5

AlEE S8

) FEPR [mm]

1301 Shell head area 1

[&%ATe]

& [ e
s [ 5

A WA HE| 1 0 E ESEHAE -8 | S @M | BEEAEE| oTP |

Brcsls — SO B3 |

30SLT — D BLiAA |

o [FEEHAIS

M1
M2

C1 G2 C3C4 C5 C6 C7

7 .

M3

M5

S K

i

[ msmoR I EsOzS
WA B D 58

- O X
K] <] 5]l

C1 cz Cc3 c4 9353 C6 c7 ca ca C10 C11 c12 C
E 000 =00 1000 1500 2000 2500 2000 SO0 Elaalal 4500 =000 ER0
0.00 §.34 613 637 805 9.25 .08 §.76 .84 8.91 825 G597 837
Wz 500 9560 929 917 853 5.39 907 .21 3462 592 303 a7 3.33
3 10.00 387 346 349 947 547 §.35 853 .54 554 §.30 §19 927
hi4 15.00 354 487 345 944 9.07 .82 544 .51 554 G50 G948
153 2000 983 487 946 932 310 §.30 515 926 520 §.33 G53 1
G 25.00 343 azd 4.4 823 759 .01 340 926 g.21 G20 G582 3 ) Load CSV fl Ie
W7 30.00 7584 §.7d 914 502 785 5.04 3.74 872 558 §.88 87 350
[l 35.00 755 544 310 883 8.03 775 785 864 5816 g.21 G50 3273
%] 40.00 761 5.30 554 554 782 7N 781 773 745 759 5104 549
W10 45 .00 9.8 776 2.31 352 9.24 782 73 761 7861 827 758 831
111 50.00 952 887 275 N 960 960 3.3 7.78 780 524 g.31 5173
12 55.00 355 872 282 877 9.76 963 157 754 745 5.04 g.00 354
113 G000 1012 1008 a8 967 276 g.11 783 788 732 773 .05 G573
114 G5 .00 1017 1009 1011 268 254 758 759 773 780 788 738 323
l\lﬂ‘l 5 7000 358 I 294 993 282 235 R 78 764 g.2g g.34 830 339
1 »
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Uni-Fitness: evaluation result (API-579)

E uni-Fitness

TEEERIRL, v 0 AR ED
DY o o dl, & RS
HET - 20 RENSTEET .

=i ilxRIER

B APL 5791 /ASME FFS—1 2016
501 API579-2/ASME FFS-2

E| M GEMERAL METAL LOS
011 Example Problem 1
012 BExample Problerm 1
020 Example Problem 2
| 030 Example Proklem 3
B-02 LOCAL METAL LOSS
010 Example Problem 1
021 Example Problem 2
=022 Example Proklem 2
030 Example Problem 3
040 Example Problem 4
050 Example Problem &
070 Example Problem 7
080 Example Proklem 8
- 080 Example Problem 9
100 HFT RR pipe
101 HPFI RR pipe
- 255 D51
258 051
- 257 051
301 Shell head area 1
E-WES 2820-2015

|§|--O1 AP B79-2/ASME FFS-2

| B-01 GEMERAL METAL LOS

141 Example Problem 1

-4 2 Example Problem 2
-4 .3 Exarmple Froblem 3
-4 4 Example Problem 4
B-02 LOCAL METAL LOSS

K1 Fxamrle Prmhblrm 1 ¥
£ >

A

F—4 | &
E | IGH

|API 579-1/ASME FF5—1

2016

|O1 APLET9-2/ASME FF5-2 Example

|02 LOCAL METAL LOSS

FCA [Imml 000
tram [rmm] L]

trd [rarm] 10.00
ts [mml 1000

1301 Shell head area 1

A iR E | 0| ESEAE — 8 | SEEMEPE BEEREE |oTp |

1.56

MAWP [WPa)

Level 1 BFEEYE

Level 2 FFEREIE

- O X
K] <] 5]l

Rt

— Rtcrtical ® Rt
10
098
0.8 =
07 4
06
05
04
03
02
01
0.0

el

Zf1x E U]
MAWPr [MPa] 164 LITFTESETACE MaPr [MPal 180 LIFTEETAHIE
§ [l [ 30000 g ME] 1938 Lo § [mm] | 30000 pop RSFa
o Ag | 2488 | 0753 < | o800 is | 2488 | 0827 ¢ | 0BOO
% Rt Lmsd [mm] 1 8#(D#tc) 05 Rt Lmsd [mm] 1 8#(Dktc) 05
0596 »= oz | 1,00000 »=| 27385 | 0586 = pg | 1,00000 »=| 27885
trarm — FCAml [rarm] Rt Rt critical tmm — FGAml [mm]
506 »= 25 | 0596 ¢ [ 0813 [ 596 »= 25
MAWPY 164 < MawP [ 1000 MY 180 < MAWP [ 1000
&
)
ra
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Analysis and evaluation of the corrosion on the shell head, case 2 and case 3

SHELL HEAD (HALF SPHERE SHAPE)
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SEIKOWAVE Shell head (half sphere shape), case 2
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sukowe  POLYGONALmeister: color map for corrosion

o
]?‘/W‘{?Dd g x
BAGETE _
EAgEtE S Point of max depth
THE -0.0252706
£7fE 0488298
siE 204512 gmmm Max dept
EEEE 0188295
LA 5454
XSDEFERT @
Ttw v
EHE It ==& &%)
2.00
0.00 0.00
1.80
0.00 0.00
1.40
0.00 0.00
1.00
0.00 0.00
0.60
371010 266
0.20
126695.04 90.85
-0.20
618162 443
-0.60
175917 126
-1.00 —
| 689.04 0.49

140
363.83 0.26
-1.80
4892 0.04
-2.00

EiTaEEEr @
v BETS
IETRBEIEADE R EEN:0.423692
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sukowme  CSV data generated by POLYGONALmeister

5mm grid
Bl|BJBKBLBNBNBOE 3 TBUBVBVBXB! CH

03 02 02 02
22

J

02

R
B LEs & & &

=
i

i i

T I SRR

= €3 3 o o a fa
5 SIS &8 bb S

=@

€3 €3 €3 €3 €3 €3 £3 ba e3 ba ba ba

- &l

i
o

Pa

Pa

Pa

i

=
B

=
B

L T O I R R R R SR

g8
&
8
8
& 3
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sukowme Use Uni-Fitness for FFS, preparation 1 (WES2820)

WES 2820-2015 01 APIG578-2/ASME FFS-2 Example < ‘ < ‘ > ‘ > ‘ a7 /| 4m
02 LOCAL METAL LOSS 6.00 D287
Choose Shape, R B | B — | MR | s 4 |
material and st = 8B E
pressure to C AR & LIRS CEE O ATLIR-ABRECEES | C NS ® S
evaluate C YL TEROER  C DL tnom
C BRRZAR ¢ MESER C EEMAES T 2L S
Di
FEEEER S O PEEE [rmim] 1,00000
FRES thom [mm] 13.00
FIE Di [mm] 1100
v HESIRGHTEEETETS HE  JUI1s SME00B
S ARG [MPa] (+) 10000 PSR [C] | 10000 SRMEEDD p [MPa] 137
W EsnaEl-HU e B ERSEO B ET S
FIER SR 5 a] AATa)
—FERFE [mm] | 000 | 000 B WAERE [mm] — —
FRBEER [nm] | 000 | 0.00 e e =) | 100 | 100

2022/12/19 SEIKOWAVE CONFIDENTIAL
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Uni-Fitness: evaluation result (WES2820)

WES 2820-2015

|O1 API579-2/ASME FFS-2 Example

02 LOCAL METAL LOSS
Rk HAE | BastaF —5 HERR|Er—%|

6.00 D287

K| <| >|oW|l=7 /=

tFCA [rm] 0.00 tmin_S [rmm] 488 tmin.C [mm] 488 tmm [mm] 1095 Passed
=R GGERES AIEE)
T8 tam_5 [mm] 1218
tc [mm] 1300 tam_C [mm] 1184
tam S - tFCA [mm] 09 * tmin S [mm]
1218 »= 438
tam G - tFCA [mm) 09 * tmin_S [mml]
1123 »= 438
- % i
tmm - +.FCA [mm] 05 * tmin [mm] tmm — tFCA [mm] Max { 02%tnom, 2 5[mm] )
1093 B 244 1005 5= 2 B0
filiAm CTP [mm] ——CTPS === trd FEAmE CTPLmm] ——CTPC === trd
14.0 m:am'.‘r.;icw\'_ ------------------------------ 40T - 8 - R gy g T i
12.0 N s B B M 12.0 g ww&w
10.0 100
2.0 8.0
6.0 6.0
4.0 4.0
20 20
0.0 0.0
0.0 67.0 1340 201.0 268.0 3350 0.0 89.0 1780 2670 356.0 4450

SEIKOWAVE CONFIDENTIAL
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suxm??* Shell head (half sphere shape), case 3
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sukowe  POLYGONALmeister: color map for corrosion

XS TFOY
BEAFETE
EFEEE

THE -0.088884
E7fE 0996219
SE 261341
EEEE 0383162

LA 5742
X DEHESTE @
TUtzw b
RifE It =mE &
2.50

0.00 0.00
2.25

0.00 0.00
1.75

0.00 0.00
1.25

293 64 0.20
0.75

13418.26 9.00
0.25

106975.71 71.74
0.25

1749520 11.73
0.75

§190.20 549
1.25

221330 148
.75

47781 0.32
225

38.23 0.03
-2.50

=ETREAETR0
v BETE

ETREEEROE A EE1:0.996219
IETEEA OS] BN -2 61341
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sukowme  CSV data generated by POLYGONALmeister
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sukowme Use Uni-Fitness for FFS, preparation 1 (WES2820)

WES 2820-2015 01 APIG578-2/ASME FFS-2 Example < ‘ < ‘ > ‘ > ‘ a7 /| 4m
02 LOCAL METAL LOSS 6.00 D287
Choose Shape, R B | B — | MR | s 4 |
material and st = 8B E
pressure to C AR & LIRS CEE O ATLIR-ABRECEES | C NS ® S
evaluate C YL TEROER  C DL tnom
C BRRZAR ¢ MESER C EEMAES T 2L S
Di
FEEEER S O PEEE [rmim] 1,00000
FRES thom [mm] 13.00
FIE Di [mm] 1100
v HESIRGHTEEETETS HE  JUI1s SME00B
S ARG [MPa] (+) 10000 PSR [C] | 10000 SRMEEDD p [MPa] 137
W EsnaEl-HU e B ERSEO B ET S
FIER SR 5 a] AATa)
—FERFE [mm] | 000 | 000 B WAERE [mm] — —
FRBEER [nm] | 000 | 0.00 e e =) | 100 | 100
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SEIKOWAVE Uni-Fitness: evaluation result (WES2820)

WES 2820-2015 01 API1579-2/ASME FFS-2 Example 2¢ ‘ < | > ‘ >l ‘W AT
02 LOCAL METAL LOSS 6.00 D287
| IR HE| BT s HIERR |rEr 5|
#oalmm] [ 000 tminSlom] | 432 tminGlwml | 482 tmmlmm] | 1044 Passed
IR CGEREZEE S
=L tam_8 [mm] 1128

tc [mm] 1300 tam_C [mml] 11.36

tam 5 — tFCA [mm] 09 * tmin S [mml
1128 >= 389

tam C — tFCA [mm] 08 * tmin S [mm]

1138 »= 388

tmm - £FCA [mm] 0 * tmin [mm] tmm — tFCA [mm] Max { D2%tnom, 2 5[mm] )
1044 = 218 ’W S ’m
#iAH@ CTP[mm]  ——cTPS  ——-trd AAB CTP[mm]l  ——oTPC  —--trd
140 140
120 S 12.0 RATATAVIS
10.0 10.0
8.0 8.0
6.0 6.0
40 40
20 20
0.0 00
0.0 66.0 132.0 198.0 264.0 3300 0.0 118.0 236.0 354.0 472.0 590.0
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SEIKOWAVE

Analysis of corrosion on the inside surface of a pipe, elbow portion

ELBOW (METAL LOSS, INSIDE)

2022/12/06

27
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SEIKOWAVE 3D data of the corrosion, inside of a pipe

Diameter of elbow = 65mm

No.10 large elbow edited.ply
2022/12/06 28
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sukowe  POLYGONALmeister: color map for corrosion

Heat map with 2mm grid (projection from
Corrosion map on points above)
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-1.5 7.69
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0.00
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Depth of metal loss [mm]
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SEIKOWAVE

2022/12/06

33 rows

Extraction of the data to evaluate

18 columns
FIGIH|I |J K|LIMNIOP QIR|S|T|U V W X Y Z AA AB AC AD AE AF AG AH Al AJ AK AL AM AN AC

R 2202 FoooeMooee Foree Booooioree FooooMoeee Foere Hoooooree Foooe Moeee Worre Mooooiosss Foooe oee
B2 e e e e e e e B e e e e e B e B e e e B
SRR SEER SRR ST CEER] SR S FTERL SEERCEER] SRR SR SRR ST CEER) SR S
EoseeWoseeMosoe aooaWasse Wasse Waooe Wanee Manaa Masea Masea Masea Wases Losss Masaa Masaa Mass

EEE SRR FERR FEER FEER SRR SRR SRR SR SRR SRR SRR SR e S S

Toooe oeee eeee HooosBosee oroe Moooe ovee ooooMosee Moo oooe ovee osoo Masee Moee

P
w

E

3

L L L v Ay )
= EEEE PPPRY SRR ST FEEE S LYY ST ST FEER] S CrY SRnn Suy -fre
- EoooaWaseaMasse Wacse Waose Mocae Basaa Masaa Masea Mases Roses Masaa Masaa Mass
= EEEE FEFR FERR SERR SRR SRR SR SRR SRR SRR SR e S S
L Geeee BoooeMoeee Torre BooooMoree Foooo Movee Toree BooooMoree Foooe loee
= APPEEL SERR] SRR ST CEER] S SRPRY FTEEL SEEE FEER] SRR SR
2 TR S EEEE FEEE SRR SRR SRR SR S S S
= SRR SRR SEER FERR SEER SRR SRR SRR S S S
Lo Teeee BooooBeres BoooeMooee Torre BooooMorse Foooelaee
- S e I e ct e d a r'e a fo r SEER SEFF) FERP) SRS SEEe SEER) SR SR SE
-~ am EeceeBooee BozoeMonee Bonoe Banee Moo Bz
= . L= ST SRR FEEE FEEE FEE S
[= e V a I u a t | O n 207 2@ i 4m 593 EEE FEEE FEPR FEER SR
— EE-RT - F- o im BeeeeBoooeMoee
-~ 24 4W 30 1T L L] Lo
-~ &5 43 415 3W 38 415
= 475 444 4z 417 3176 395 A0 513 A

107 453 456 430 100

515 477 457 485 414 3% 3T 38

528 El4 470 457 437 41F 417 348

531 575 436 474 465 443 475 4 ER:]

AT G530 AT Gl4 430 AT 449 47 am amn

547 536 530 &0 AI1 485 473 45 413 3196 407 3m  3gm

54 547 53 535 52 53 AlLE 4 a4 213 403 338 3E :E 3E

547 547 546 531 538 53 53 59 L83 431 4% 4% 413 403 40

547 540 547 E&T G547 540 534 A7S 516 447 458 457 441 443 478 43

540 547 538 544 545 543 541 Am 577 871 AL G1T 473 AR 43 455 48

Eoosz ae0 i35 am 1w B 535 533 538 &I G544 45 543 540 541 538 &I G2 AN 516 481 470 4%

S EoeeeBozee| 560 428 39 385 -1 526 531 533 535 53 547 543 541 547 543 53 53 53 5% 5% 53 Al
A BoeeeBozzaBovee 25 5T 413 4ET 44 519 527 EI¢ 53 537 53 53 54 547 543 541 E&T 541 X 53 5 5D
M ErzeeBrzzeBezeeBozee 571 573 17 487 426 Lo7 514 516 A7l 57 &7 53T A3 545 541 543 545 G547 A& ¥ A3 A2
Fl EooooBosoeWosaeBasaaBasas| 520 416 433 433 472 4% Al &7 519 57 5% 531 533 544 543 547 540 544 536 533 53
& Moo Weeee Terre BooooBoses Booes 827 43 s 380 473 51 AF 478 506 506 A0 50 513 19 527 54 535 53 53 53 53 51 &3
Rl CEERLFERR] SRR CEPE] RN SRR e 585 541 451 465 447 431 443 A5 40 4TS EA3 499 49T 438 407 50l 546 505 515 513 53 527 sl 513 EIT 53
o BoreeBrzeeMocee BooooBonee Bocoe Bozee Manee 33 53r 221 238 202 230 285 2857 473 478 LF 500 297 430 43F L3 435 47T &35 433 495 E0L 499 £9%5 A0 AQE AL
Fo BoosoWosooWonsoBanooBanoaBanoa WaneaWanea WasoaMasse 565 415 206 207 419 427 447 230 281 485 495 457 433 473 431 477 67 ATE 475 AT 481 485 484 437 4T
M EseBeooe Moo Banoa Banoa Bonoa Wonoa Monee Manaa Wasea Masse . 557 427 A18 413 430 430 479 477 477 473 478 479 473 436 439 451 45 A4S A48 457 AB0 4B AT0 ATT 4T
SV WoeeeWeseeWeree BoooeBoreeHoooe Mosee orre Moooo MooreMoooeosee| B4 48 433 437 447 495 430 466 463 465 460 438 421 479 417 416 418 418 417 47 45 448 48 49 46
e e Eeree Mo B e D e e e e B e e e e Boeee Moo Booee 531 235 2800 472 208 437 288 231 43 406 1m0 ELTS 1M 1w 470 43 43
Y BooeeBrzzeMocee BocoeBonee Moo Bozee Monee Bocoe Bane e Moo Bozee Monee Bozoo Moz 271 231 223 2m1 2w 2; o EE] a0 416 41
N EossBesaeMesoe MasooBasae Wanoe Wavoe Waves Manoa Wasea asea Mosea Wasee Dosea Masea Masae 477 476 435 439 431 45 333 393 19
Sl EoseBesoe Moo BanaaBanae Manoe Wonoa Manoe Manoa Banea Wanea Monea Woses Bones Manee Monae Wonae Wesse 433 453 450 523 e B

& WoeeeWooee Teeee BooooBeeee Boooo Movee Toree BooooFovee Foooo Movee Woree BooooMoves Foooe Movee Worre Boooo Moves Foces N EED

403
A e e B B e e e B e e B e B e e e e e e B e e e e oo Boeee. 505 B0 3200 220
573 &3¢

Rl - TEERLCEER] SRR FPPRY SRR SRR SR A Ly S SRR SR S TP ST ST CEER R CTEEL SRR ST SRR S FTY S snee 581 535 413 406 407 405 401 38 33
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Use Uni-Fitness for FFS, preparation 1

E uni-Fitness

TEEERIRL, v 0 AR ED
DY o o dl, & RS
HET - 20 RENSTEET .

050 Example Problem &
070 Example Problem 7
080 Example Proklem 8
- 080 Example Problem 9
100 HFT RR pipe
101 HPFI RR pipe
- 255 D51
258 051
- 25T 051
301 Shell head area 1
E-WES 2820-2015

501 APl 579-2/ASME FFS-2
E| M GEMERAL METAL LOS
141 Example Problem 1
-4 2 Example Problam 2
-4 3 Example Problem 3
i w44 BExample Problem 4
B-02 LOCAL METAL LOSS
51 Example Problem 1
-510 test sample 1
-5 2 BExample Problem 2-
5.2 Example Problem 2-
5.3 Example Problem 3
-5 .4 Example Problem 4
55 Example Problem 5
5.7 Example Problem 7
-5 .8 Example Problem 8
55 HPL RR pipe
581 HML RR pipe
-5 82 Shell head area 1
583 Elbow MNoi0

m-08 WES 2R20-201 5 RERE e
< >

A

F—4 | &
BF | BGH

|WwES 2820-2015

|O1 APLET9-2/ASME FF5-2 Example

|02 LOCAL METAL LOSS

FERERAL
C M

SN EERY
C B

O FEREEER
O FEAERR

C MmEER

5.3 Elbow MNo10

040 Bxample Problem 4~ Tk #18 ]Eargﬁm];—g] YEER| star 4|

=9 ARTE

CEE O HIVIAEAEFAOEESE || % s O S8R
& T~ AN A A RIETE

O BEMEYD C H/ « EL

Shape & location of anomalies

— ] *
kel <] > ot

T BRSO ISR [rmm]
EFRES tnom [mm]

FIiE Di [mm]

e ERFG  MA [mm]
R +iE Rb [mm]
FEHIE Rm [mm]
BEAE 8 [ ]
ARUEAE ¢ [ ]

1,00000

G50

.

00

g

[
-
o

908

w
=]
[ ]

w
=
(=]

M FFES RRICHEE BRI ET S HE
FFER AR IMPal () | 11800  FEEERE [C)

® IS5+ FRAT L R

|ASME SASCEA-GA0ZT 38W Plate, bar Carbonsteel

§0.00

SFEER p (MPal 200
O MoEMEETLER

O A—ATHAFRATL A

(k) FRETEREICHIT &8

AIER 546
—TEHERIE [mm] | ooo | 000
FFRBEEN Imm] | 000 | 000

vV E o EESEEEEET S
5 E7TE]

BOLEES ] —— —
BRI FUE | 100 | 100
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Use Uni-Fitness for FFS, preparation 2

=

uni-Fitness

IBEERIAL. v D AR ED

Uy d B Elodl). &S
EHT — 20 REN TS ET .

A

F—4 | &
E | IGH

- ] hed
2lal

|WwES 2820-2015

|O1 APLET9-2/ASME FF5-2 Example

kel <] > ot

|02 LOCAL METAL LOSS

050 Example Problem &
070 Example Problem 7
080 Example Proklem 8
- 080 Example Problem 9
100 HFT RR pipe
101 HPFI RR pipe
- 255 D51
258 051
- 25T 051
301 Shell head area 1
E-WES 2820-2015

501 APl 579-2/ASME FFS-2
E| M GEMERAL METAL LOS
141 Example Problem 1
-4 2 Example Problem 2
-4 .3 Exarmple Froblem 3
-4 4 Example Problem 4
B-02 LOCAL METAL LOSS
51 Example Problem 1
-510 test sample 1

040 BExample Problem 4~ Foik- 378 ESEHRIF —& ]qajﬁﬁil

E o]

5.3 Elbow MNo10

Load CSV file

52
5D
53
.54
.E5
57
.58

Exarnple
Example
Example
Exarnple
Example
Example
Example

Problem 2-
Problem 2-
Problem 3
Problem 4
Problem &
Problem 7
Problem &

-5 8 HPI RR pipe

--5581 HML RR pipe
-5 82 Shell head area 1
3 El D.
RON-Pr R OBREN

=0 WES 2

E&BIEZ o [FEEHAIS
© SEFAEE & FHESAEE o FI—7 Cl G2 C3 C4 G5 C6 C7
M1 .9 9 o
M2—9-
8 A TE] EArE ui .
S| o | 18 | 33 ExcalF hé'" BbfhT | M5 d‘@

- - - e [ EHED R ESO &S

51 Jos b FeB L] | I | N s

C1 (03] 3 c4 85 Ca C7 ca [03t] C10 c11 c12 [
WE Q.00 2100 4100 5.00 g.00 1000 1200 1400 16.00 1800 2000 2200
0.00 5.21 538 555 5 A1 5659 5 65 560 550 534 488 463 4138
hiz 200 502 532 548 561 564 563 580 552 537 o7 473 442
i3 400 439 526 543 555 560 560 580 553 543 524 482 452
hit 600 476 523 538 548 556 558 555 556 543 530 504 473
5] 800 435 514 530 545 553 558 558 558 546 532 514 4 66
[ifils] 1000 4737 485 525 540 553 558 558 S 60D 548 534 516 468
17 1200 473 497 521 539 551 553 556 553 547 535 520 470
(5] 1400 473 497 521 536 542 545 552 5EE2 546 538 522 480
(=] 1600 469 480 509 527 540 548 552 553 548 538 523 482
r1 O 1800 438 468 503 520 531 544 553 EER1 [sR=18] 54 526 454
P11 2000 413 444 456 516 532 542 545 545 548 542 5 513
r1 2 2200 363 402 475 491 526 536 545 5RO EE2 544 538 518
nit 3 24100 3.28 368 456 487 516 5.33 545 5h2 555 553 5.39 523
it 4 2600 3.34 382 448 474 503 5.35 548 556 556 550 542 5.30
o f\|."|1 5 2800 3.34 3.84 444 475 505 5.38 548 5|.5_.Ir 557 550 543 535 J
L [ 3
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Uni-Fitness: evaluation result (WES2820)

=

uni-Fitness

BEEERL, 27 A AR ED
Do DT B &L, BT RS

BET —SDRESTEIT.

A

|WES 2820-2015 |O1 APLET9-2/ASME FF5-2 Example

|02 LOCAL METAL LOSS 5.3 Elbow MNo10

050 Example Problem &
070 Example Problem 7
080 Example Proklem 8
- 080 Example Problem 9
100 HFT RR pipe

101 HPFI RR pipe

- 255 D51

258 051

- 25T 051

301 Shell head area 1

B-WES 2820-2015

g-01 APl 579-2/ASME FF5-2

1 GEMERAL METAL LOS
41 Example Froblem 1

-4 2 Example Problem 2
-4 .3 Exarmple Froblem 3
-4 4 Example Problem 4
2 LOCAL METAL LOSS

51 Example Problem 1

-510 test sample 1

-5 2 BExample Problem 2-
5.2 Example Problem 2-
5.3 Example Problem 3
-5 4 Example Problem 4
55 Example Problem 5
5.7 Example Problem 7
-5 .8 Example Problem 8
55 HPL RR pipe

581 HML RR pipe

-5 82 Shell head area 1

=0 WES 2

3 El 0.
APO-201 5 RERH

040 Bample Problem 44 Feik #18 | ESstHlF -2 HEER |stE7 4|

tFCA [mm] 0.00 tmin.S [mm] 032 tmin.S [mm] 041

tram [mm] 305

- ] bt

kel <] > ot

Passed

2 R GGEREE < BE )
=% tarn S [rmim] 319
tc [mml] 600 tam.C [mm] 312
tam_S — tFCA [mm] 085 * tminC [rmm]
318 »= 037
tam G — tFCA [mm] 08 * tminS [mm]
312 »= 025
—_ * H
tmm = FGA [mm] 05 % tmin [mm] tram — tFCA [mm]  Max { 0.2%tnom, 25[mm] )
305 »= 020 ’W 5= ’725
HrhmE CTPImm]l ——ctPrs  ——- trd BEAmE CTP [mm] ——ctPc ——- trd
8.0 8.0
6.0 6.0
40 40 _ o
p i o '\‘C-Q--I—."'.'.".
20 20
00 0.0
e 0.0 40 8.0 120 160 200 240 280 320 0.0 12.8 25.6 384 512 64.0
20 6.0 100 140 180 220 260 300 340

33



L Z2N

SEIKOWAVE

2022/12/06

Uni-Fitness: Future corrosion allowance

E uni-Fitness

IBEERAL. v 7 AR A ED

U OB Z&Icd, SR AR
R

—BDRESTEET .

1]

74 | %5
& | BGH

— O *
SATA

[WES 2820-2015

1] <] 5]tz /T

|O1 APLE79-2/ASME FF5—2 Example

- 050 Example Problem &
070 Example Froblem 7
- 080 Example Problem 8
080 Example Problem 3
100 HFL RR pipe

-1 HFL RR pipe

255 O5L

- 256 O5L

257 050

-3 Shell head area 1

=-WES 2820-2015

B-01 API 579-2/ASME FF5—2

S0

80

1 GEMERAL METAL LOS
41 Example Problem 1

-4 2 BExample Problem 2
-4 .3 Example Problem 3
-4 4 Example Problem 4
2 LOCAL METAL LOSS

5.1 Example Problem 1

510 test sample 1

5.2 Example Problem 2-
52 Example Problem 2-
5.3 Example Problem 3
-5 4 Example Problem 4
55 Example Problem &
-5 7 Example Problem 7
5.8 Example Problem 8
5.3 HPI RR pipe

551 HMI RR pipa

-5 82 Shell head area 1

583 Elbow Mo 10

=07 WES 2R20-201 5 RERE
>

L

|02 LOCAL METAL LOSS

553 Elbow No10

- (40 Example Problem 4 »  TEiA- 48 ]Egﬁﬂﬁlj—j—'—gl HERER| stEr —4|

O ilin S HEBUE
C A T HEHEER CET C ATLRCEERCERSE | © MEE O S
C LR O IEMRRIR @ Tk HAIA R TEE
BT C MAER CREMES D CoE O OEL
TIEFRER SO R EE [mim)] 1,00000
ZFEES tnom [mm] '75
HIfE Di [ram] 6500
M FER ARG IEE EEET S 8  |ASME SA/CSA-G4021 38W Plate, bar Cartonstes|
FFES ARG (MPal (k) 11800  FFEEE [C] [ sood EFPEESN pIMPa]l | 2000
= x5 FATL R C MOIEERT 2B
FEME)FAETE MA [mm] 0.00 i ER T
FEEA(E Rb [mm] I snspe oy
THIIE R[] om0 v BINRRIER S ¥ R ERSEEREETS
HAF1E Rm Lmm a080 - . #7574 57
LR & 1 00 _igEg@@lmml [ o000 [ 000  BORERE lml —
HEMEAE 8 [ ] | 300

R EE A [mm] [ o050 || o000 TR

FCA = 0.5mm (equivalent to 5 years from now)
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Evaluation by WES2820, General & Local Metal Loss

E uni-Fitness

BHET

—BDRESTEET .

BEERIAL, 77 AHR D
\l, e DF BI&CEY, SRS

S0

80

- 040 Example
- 050 Example
070 Example
- 080 Example Problem 8
080 Example Problem 3
100 HFL RR pipe

-1 HFL RR pipe

255 O5L

- 256 O5L

257 050

-3 Shell head area 1

Problem &
Problem 7

E-WES 2820-2015
E-01 API 579-2/ASME FFS-2

1 GEMERAL METAL LOS
41 Example Problem 1

-4 2 BExample Problem 2
-4 .3 Example Problem 3
-4 4 Example Problem 4
2 LOCAL METAL LOSS

5.1 Example Problem 1

510 test sample 1

5.2 Example Problem 2-
52 Example Problem 2-
5.3 Example Problem 3
-5 4 Example Problem 4
55 Example Problem &
-5 7 Example Problem 7
5.8 Example Problem 8
5.3 HPI RR pipe

551 HMI RR pipa

-5 82 Shell head area 1

583 Elbow Mo 10

=07 WES 2R20-201 5 RERE
>

L

1]

74 | %5
& | BGH

[WES 2820-2015

|O1 APLE79-2/ASME FF5—2 Example

|02 LOCAL METAL LOSS

Problem 4~ Fioik- t15 | Bastiz —5 HIEHER |ster —5|

553 Elbow No10

- O *
k] <] 5]

tFGA [mm] | 050 tmin_5 [mm] 3 06 tmin.G [mm] 399 trmm [mm] 305
R GRHESRIEE BErEE (RS TEENICL 5 HE: 3 mE)
TaHE tarn 5 [mm] | a1e |||| &8 phaAW [MPa] 2804
A
to [ram] 550 tam.C [mm] 312 _ . . .
el 0750 43195 I * Fails the general thinning method
tam.S — tFoA [mm] 09 * tmin C [mm] 1) i 1 B D¥t) 05 (eva|uated by the minimum
269 < 359 100000 = 3429 .
thickness), but passes the local
tam C — tFCA [mm] 09 * tmin S [mm] p [MPal Win{ phaw * RSE/03, phAi) h . h d | d b h
[ 262 < G [ 2000 <= [ 233 thinning metho (eva uate y the
tmm = €70 0l v . [l tmm — tFCA [mml  Max { 02%tnom, 2 50mm] ) maximum a | Iowa ble pressu re)
255 w= 200 ’ﬁ S= ’725
#hAm CTPmm]l ——ctPs ---ud AAmE CTPImm]l —ctrc ---ud

8.0 8.0

6.0 6.0

40 a0l TN

e M '-\.--l—."."_.".
20 20
0.0 0.0
0.0 4.0 5.0 120 16.0 200 240 28.0 320 0.0 12.8 256 384 512 64.0
2.0 6.0 10.0 14.0 15.0 22.0 26.0 30.0 34.0
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SEIKOWAVE Conclusion

3D e Accurate quantification of thinning shape
measurement e 100 times faster than conventional manual measurement by
SEIKOWAVE pulling a grid

DS GENEI o Easy calculation of thinning even for pressure

PLY file :
ol lelo) Ny vessels with complex shapes

FFS e Service safety
evaluation of pressure
vessels with wall
Uni-Fitness thinning

evaluation

Corrosion depth
(csv file)

2022/12/06
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