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L7
SEIKOWAVE Spec of 3D Scanner

Outlook Specification

* WD (Working distance )
+ 3DT-LCG-01B : 350mm ~ 600mm
+ 3DT-LCG-02B : 160mm ~ 240mm
* Measurement volume (nominal)
+ 3DT-LCG-01 : 300mm x 150mm x 250mm
+ 3DT-LCG-02 : 130mm x 80mm x 80mm
* Resolution of point cloud (distance between points)
+ 3DT-LCG-01 : 0.4mm typical
+ 3DT-LCG-02 : 0.2mm typical
+ Effective camera pixels
300K pixels
* Camera frame rate & capturing time
90 frames per second (120fps max)
0.3 second
* Camera exposure time
Variable by sliding bar (1ms~8ms)
* Standard deviation of point cloud in depth (Z)
+/-50um or less
* PC interface
Gigabit Ethernet
* Power supply
DC +12V~+24V
* Dimension & weight
205mm x 105mm x 65mm, 1.7Kg

3DT-LCG-01/02
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Evaluation of pipes, vessels

Application

Measurement of concrete

 Corrosion or dents on pipes

— Measure and analyze

* The depth and metal loss of
corrosion on pipes or vessels

* The depth of dents of pipes
— Calculate

* The remaining strength of pipes or
vessels to determine if the pipes or
vessels are strong enough to operate

— Regulations
* API579
* ASME B31G/FFS-2

e Asaresult

— Prevent from
* Explosion
* Leakage

* Damages, cracks, peelings, floats or
metal loss of bolts on
— Bridges
— Tunnels
— Ports
— Roads
— Runways

e Asaresult

— Prevent from

* Corruption
e Fall
* Severe accidents
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SEIKOWAVE

Evaluation of pipes, vessels

Application

557 mm

“r23 o
Pipe diameter l—

Pipe thlckness|6.3500 E mm
Display data in Imm vl
Fitted radius |33.28

[V Show fitted surface

Feature | Max Depth | Area | Width | Leneth |
557 2939257 1200  29.00

2NN 424 1254328 1450 950
03 370 1534816 1250 1300
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Measurement of concrete

o=l X
Method [Modified ASME B318 =] _ Help.. |

Longitudinal {axial} profile

Circumferential profile
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SEIKOWAVE

Major advantages

High efficiency and accuracy

Make impossible possible

*  When trying to measure corrosion
— Ready to use and ease of use

No calibration needed at all, any time
No need to draw grids on surface
300K coordinates in 3 seconds
Analysis software built-in

Easy to transfer data to FEM analysis

— High accuracy and repeatability

+30um (10)

— Comply to world standard

API-579 Fitness-for-service

*  When trying to record damages on
bridges, roads or tunnels

— Make impossible possible
e Past—rely on DSC
— No coordinate data
* Now — 3D coordinates

— Absolute dimension

— Easy to calculate lost volume or
depth or height

— Embed texture information
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SEIKOWAVE How to measure

Now (3D measurement)

Past (manual)

Y

Use a gage or a measure
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SEIKOWAVE

1) Local corrosion on pipes

 Metal loss & depth

o2} Dent Analysis (ASME B31.8)
Lonegitudinal (axial) profile

Circumferential profile

Strain Bend = 252% Membrane = 18.32%

0.75 0.75
0 78.60 131.04 g
-0.55 ~ 2 -0.55
E 185 g 185
¥ =~ £
B 2
a -3.15 a -3.15
-4.45 -4.45
X profile Y-profile
-5.75 -5.75
Position (mm) Position (mm)
Zoom In [] Polar Plat

Adjust Offset 0.0 r; mm {dent depth) / (pipe diameter) =

* Strain Bend = 2.03%

Points spacing at every [I degree v]and [ 1.00 mm v]

File name

Browse ...

[Downsample vIdeIta radius v][ to export ] -088 mm_
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Open file after exporting

Pipe diameter mm
Pipe thickness | [10.0000 & kel [ mm

Display data in [E] Show fitted surface
Fitted radius 39182

Feature Volumetric Loss Max Depth Area Width

I 72405350 575 3717.0000 59.00
B2 4210512 283 2635000 1550
2837066 234 2185000  19.00
R 054051 207 4200000  24.00

Leneth

63.00
17.00
1150
1750
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i 2) Corrosion map

Pipe diameter -
Pipe thickness |10.0000 14 mm
Display data in @ Show fitted surface
Fited radius 10853

Feature Max De... Area Width Length

2015/2/4 8



SEIKOWAVE 3) Fitness-for-service evaluation

Data generation RSTRENG

P = 2StFT/D [psig] - Calculated Pressure 981.818
ee e == [E=SEER Established MAOP [psig] 500
L) REE) BFO)
AT (H) Pipe Outside Diameter [in] 8.80 Effective Length [in] 226

Inch(Axial) Mil(depth) 3 ; : . " -
OCM =) 0 Xept) Pipe Wall Thickness [in] 0.250 Effective Area [in}{ 0.328
0039 49749 - : .
6 o SMYS [psi] 24,000 Max. Pit Depth [in] 0.245
0276 94582 Design Factor 0.72 Max.Depth/Wall Thickness  0.98
0413 85612
0551 84896 Total Length [in] 4774
0748 80.060
0.827 85.866 Effective Length: Start [in] 1.61 End[in] 3.88
0886  88.071
1004 77.821
1220 65472 RESULTS OF ANALYSIS:
1280  66.284
149  60.577 - -
1614 89308 METHOD Max. Safe Pressure [psig] | Burst Pressure [psig] |Safety Factor
1673 93653 RSTRENG - Effective Area 928 1289 2.58
1752 82651
o RSTRENG - 0.85dL 335 465 0.93
Yie, ioiob ASME B31 G 175 660 132
2244 153992
2362 187612
2480 218254 311 inch 6358 inch) 2
wtie a5E CORROSION PROFILE:
2638 245470
2756 206512
2894 198565 T
310 170473 f‘fs;‘““h_ —————rr R S—— CoRRONONNROFIE
3130 172201 e L [ —
3268 137.233 LReCianetsy bz EFFECTIVE LENGTH X-AXIS OUTER EDGE OF THE NON-CORRODED FIPE
3386  126.131 Pipe thickness 02500 (2] inch PIT LENGTH [in]
3504 103474 ’ 5 5 2 5 { 5
3740 93423 Do B e (e s iece P e T L RS S S N e M
378 97397 Fitted radius 4389 F
3.878 90.070 Feature Volumetric Loss Max Depth Area  Width Length L l
4.016 72.167 . 0575 0245 18608 3858 4323 50
4134 59890 = F P L~
4252 57.888 SR \,___-\/ ]
4390 48901 T W
4567 45388 o E /
4626 41239 o -5
4764 35468 = E \ //

. . . o E

200 Vi
E \\[
250 £
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Concrete damages
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snkm} 4) Concrete damages

Volumetric loss
=59,501mm3

) D B
Pipe diameter I— mm

Pipe thickness W mm

Display data in m [~ Show fitted surface

Fitted radius ﬂ.l]l]
| Feature | Volumetric Loss | Max Depth | Area | Width | Length | |

59501.0000 4763 80625000 10750 75.00

2015/2/4
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SEIKOWAVE 5) Remaining volume

Object to measure 3D image (no texture)

Area to analyze
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snkﬁwn\v\;" 5) Remaining volume

Pipe diameter mm

‘ 5 - Pipe thickness |100.000 (- mm

Display data in Show fitted surface

Fitted radius 0.00

Feature Volumetric Loss Max Depth Area Width Lenath
01 270703.8000 4782 9031.6850 9850 92.00
Height
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B 6) Damages on concrete

Area to measure

Area to measure

2015/2/4

3D image
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SEIKOWAVE 6) Damages on concrete

Max depth =17.73mm

a7 Dent Analysis (ASME B31.8

d | Modified ASME B31.8

Circumferential profile

Longitudinal (axial) profile

1.54 1.64- -

0.000 0.000 5
65.70 13140 19710 26280 328.5( 79.00  156.00 #23490

-2.32 -2.32 ! oY

-8.17

-6.17

-10.03

-10.03

-13.88 -13.88

-17.73

-17.73

Position (mm) Position (mm)

[¥] Zoom In Polar Plot

Strain |Bend = 32.20%; Membrane = 0.67% Strain |Bend = Infinity %
(dent depth) / {pipe diameter) =

Dent deformation threshold (0.0 |2 % (of the pipe diameter) [ Double dent

oo [ S 7

Pipe diameter mm

Pipe thickness 50.0000 -5 mm
Display data in [E [ Show fitted surface
Fitted radius 0.00

Sampling interval: Longitudinal |0.50 = |mm  Circumferential [0.50 % mm

Feature Volumetric Loss Max Depth Area Width  Length
B 3785000 1773 229122500 235.00 97.50
2 643317700 1623 66637500 11200 59.50
03 2928.8750 1481 2872500 2500 1150
B 62520240 13.04 659.7500 4000 1650

Downsample | delta radius Export Report Close

Open file after exporting
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SEIKOWAVE 7) Cracks on concrete

Width of crack =7.0mm

Width of crack =7.0mm

Pipe diameter | mm
Pipe thickness I .3500 32

Display data in |mm v| [~ Show fitted surface

Fitted radius |U.UI]

Feature | Max Depth | Area | Width | Leneth | |
142 726262 350 702

2015/2/4 16
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sukowne  3) Mechanical damage on pipe

3D image on pipe Color contour image

2015/2/4 17
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SEIKOWAVE

8) Mechanical damage on pipe

f® Dent Analysis (ASME B31.8)

X
Method [Modified ASME B316 |  Help.. |
Loneitudinal {axial} profile Gircumferential profile
3.45 3.45
0.000 0.000
a3 105.40 15810 210802 133 4530 9150 137.40 0
-6.10 -6.10
-10.88 -10.88
-15.66 -15.66
-20.43 -20.43
Position (mm) Pasition {mm)
¥ ZoomIn [ Palar Plot

StrainlElend = 8.13% Membrane = 197%

{dent depth) / (pipe diameter) = I

Dent deformation threzhald IIJ_D E % (of the pipe diameter) [~ Double dent

Paintz spacing at every |l degres  x|and | 100 mm x|

IDownsampIe ;”clelta radiuz ;l Export Feport |

¥ Open file after exporting

2015/2/4

Strain |Elend = 0.15%

=6.70 mm

-
Fipe diameter I— mm

Pipe thickness |40.0000== mm
Dizplay data inlmm vI
Fitted radiuz |251.45

Yalumetric Loss | ez Depth | Airea
138864 3000 2043 17668.2800

Close |

¥ Show fitted surface

Feature

| width | Leneth [ |
12450 14350

18
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Contact information

Executive Vice President

SEI Kﬂwm,E SEIKOWAVE K.K.

"‘\ Minoru Niimura

[SEIKOWAVE INC.] #202, KS-5 Bldg
A264 ASTeCC Building 3-12-11 Inokashira, Mitaka, Tokyo
145 Graham Avenue JAPAN 181-0001
Lexington KY 40506 USA Mail: m.niimura@seikowave.jp
http://www.seikowave.com Office: +81-(0)422-24-8044

http://www.seikowave.jp Mobile: +81-(0)70-6524-3081

http://www.seikowave.com

SEIKOWAVE CONFIDENTIAL
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