Prevention First 2002 Conference

Inspection of Marine Terminal and Plant
Piping Utilizing Long Range Guided
Ultrasonic Inspections



Marine Terminal Piping Inspection

*Visual Inspections
*Fit for Service Hydro
*Ultrasonic Thickness Measurements
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Ultrasonic Measurements
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Guided Ultrasonic Ltd.
(GUL)

Wavemaker
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Waves are sent along the pipe

* Several
hundred feet
of pipe are

examined from .
one location

depending on

pipe

conditions. N
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Typical Applications

Rapid, full coverage screening of pipe

Especially cost effective in difficult to access
locations

Monitoring overhead piping on columns
Corrosion under insulation (CUI)
Roadcrossings

Wall penetrations

Pipe racks

Pipe support point of contact corrosion

Can detect cracks and general metal loss
(greater than 3% of the cross-sectional area)
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How it works

* Aring of
transducers is
placed around the
pipe

* No couplant is
required

* Usually no
surface
preparation
required
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Two types of waves can be used
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The symmetric nature of a
reflection can help classity it
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Small Diameter Pipes

e Tested using solid
rings

 For pipes1-8
inches diameter

e Can be mounted in
less than a minute

3 inches clearance
needed around
pipe S :

« Temperature limit — EE ——rr—
of 300°F
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Large Diameter Pipes

Tested using
inflatable ring
For pipes 10 — 46
inches diameter

Employ conventional
foot pump to inflate

2 inches clearance
needed around most
of pipe

Temperature Limit of
300°F

12” Ring R2B12
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Amp (mV)

Screened From a
Single Location
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Long Range Guided Wave Ultrasonics

Performing CUI Inspection

20



T4 E2a_ M- B T -3 e 7 T e

UNITEK Energy Services Group, Inc. - rev 2 - 11/14/2001 21




Piow 2500 T Fing RSP D0 TEHCloun

e s TEARERY Co-fhy T Uil BHE, £oges
_vmalon sVl il Callaaion Awlzomih: o]0 35D i
Zue T W o Yemowmake SE (8

T, dgr 123002 1077 iznt Fhilics B

“pawi by Lawy ‘Ruioud Frsense G |

Gonzml Hales: B 3T Mude  Bulun |

reri min Tmmn BCL Cne L=

T TR ¥ 5 - Sipspnl - I
w2 41 Az T iOBed 1
| wm T LR E
FFd P v - Came T | .
[ G S T am T N
+ T T TF] 1T Masdum D
*i owE dai M [rer———_— -
i T ETT T .DE u__ﬁ'_ R -
| -NTH aal Ba-d
[ m e - e EupIen R

oI I |
g:: | ,I... e | I| \
T .-'lllrl |-"|1 |j{ . I'\I} |ilr

-LfJ']mlr, .1* b{hw&‘ﬁ!ﬁ‘rﬂ'“ﬂﬁwﬂ t‘r[ h'”ql H‘ }“’fr AL —.rl

Lo
I:rnhnn m

CRED_Codl T -5 8- R D

UNITEK Energy Services Group, Inc. - rev 2 - 11/14/2001 oz



Example of Insulated Pipe
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General Condition of Pipe
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Typical Road Crossing
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Example of
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Corrosion
Noted in
Elbow




Example of
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Example of
Weld
Examination
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™\_Typical Weld
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0101 Weld with lack of penetration
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Offshore Piping Inspection

Py
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Platform
Riser
Inspection
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Long Range Guided Wave
Limitations:

Inspector qualifications and experience
Temperature limitations 300°F ?
Wave mode — Torsional or longitudinal ?
Insulation type

Design of supports

Pipe survey vs. Quantitative results

Pipe geometry

1. Flanges & valves
2. Two to three elbows
3. Branch connections
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Quantitying G.U.L. Inspection
Results With B-Scan
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TMI-150

Hard Copy Prints

 UNITEK Energy
Service technicians
take hard copy prints
of corrosion pits to
verifty the pit profiles
and provide a
detailed report.

TANK WALL SHOWING LARGE CORROSION PIT

;. TINE = 1708 DME = 08/3/3¢  BEPH: T
" ROHADBACK CDSASCO SYSTEMS MODEL ™I [%¢

TOP CURSER IS THE OUTSIDE OF THE TANK WALL.
LOWER CURSER INDICATES THE GENERAL WALL THICKNESS .327 IN.

ﬁ

THE = (07 WIE= 873U  DEPTH= Im2In B
RINRBACK COSASCD SYSTENS MODEL Tl (50

THE LOWER CURSER (DOTTED LINE) INDICATES THE REMAINING
WALL THICKNESS AT THE DEEPEST PART OF THE PIT. .172 IN.
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Factory/ Company Certifications
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Appendi 1
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GLIL Only
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Ill'h"—
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©
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T¥ifle remt mmnte rials
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GUL Applications

Rapid, full coverage screening of pipe

Especially cost effective in difficult to access
locations

Monitoring overhead piping on columns
Corrosion under insulation (CUI)
Roadcrossings

Wall penetrations

Pipe racks

Pipe support point of contact corrosion

Can detect cracks and general metal loss
(greater than 3% of the cross-sectional area)
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