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Information in this document is subject to change without notice. No part of this document may be
reproduced or transmitted in any form or by any means, electronic or mechanical, for any purpose, without
the express written permission of:

Sonotron NDT, 4, Pekeris st., Rabin Science Park, Rehovot, Israel, 76702

Covered by the United States patents 5524627, 5952577, 6545681; other US & foreign patents pending
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Sonotron NDT

4, Pekeris str., Rabin Science Park, Rehovot, 76702, Israel
Phone:++972-(0)8-9477701 Fax:++972-(0)8-9477712
http://www.sonotronndt.com

EC Declaration of Conformity

Council Directive 89/336/EEC on Electromagnetic Compatibility, as amended by
Council Directive 92/31/EEC & Council Directive 93/68/EEC

Council Directive 73/23/EEC ( Low Voltage Directive ), as amended by Council
Directive 93/68/EEC

We, Sonotron NDT Ltd., 4 Pekeris Street, Rehovot, 76702 Israel, certify that the product
described is in conformity with the Directives 73/23/EEC and 89/336/EEC as amended

ISONIC PA AUT

Portable Digital Platform for Automatic Ultrasonic Flaw Detection and Recording
Combining Phased Array, TOFD, and Conventional Pulse Echo Techniques

The product identified above complies with the requirements of above EU directives by
meeting the following standards:

Safety
EN 61010-1:2001
EMC
EN 61326-1:2006
EN 61000-3-2:2006
EN 61000-3-3:1995

DNV Cortification B.V,, The Nathardands:
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Sonotron NDT

4, Pekeris str., Rabin Science Park, Rehovot, 76702, Israel
Phone:++972-(0)8-9477701 Fax:++972-(0)8-9477712
http://www.sonotronndt.com

Declaration of Compliance

We, Sonotron NDT Ltd., 4 Pekeris Street, Rehovot, 76702 Israel certify that the product described is
in conformity with National and International Codes as amended

ISONIC PA AUT

Portable Platform Digital for Automatic Ultrasonic Flaw Detection and Recording
Combining Phased Array, TOFD, and Conventional Pulse Echo Techniques

The product identified above complies with the requirements of following National and
International Codes:

e ASTM 1961- 06 — Standard Practice for Mechanized Ultrasonic Testing of Girth Welds
Using Zonal Discrimination with Focused Search Units
ASME Code Case 2541 — Use of Manual Phased Array Ultrasonic Examination Section V
ASME Code Case 2557 — Use of Manual Phased Array S-Scan Ultrasonic Examination
Section V per Article 4 Section V
ASME Code Case 2558 — Use of Manual Phased Array E-Scan Ultrasonic Examination
Section V per Article 4 Section V
ASME Section | — Rules for Construction of Power Boilers
ASME Section VIII, Division 1 — Rules for Construction of Pressure Vessels
ASME Section VIII, Division 2 — Rules for Construction of Pressure Vessels. Alternative
Rules
ASME Section VIII Article KE-3 — Examination of Welds and Acceptance Criteria
ASME Code Case 2235 Rev 9 — Use of Ultrasonic Examination in Lieu of Radiography
Non-Destructive Examination of Welded Joints — Ultrasonic Examination of Welded Joints. —
British and European Standard BS EN 1714:1998
Non-Destructive Examination of Welds — Ultrasonic Examination — Characterization of
Indications in Welds. — British and European Standard BS EN 1713:1998
Calibration and Setting-Up of the Ultrasonic Time of Flight Diffraction (TOFD) Technique for
the Detection, Location and Sizing of Flaws. — British Standard BS 7706:1993
WI 00121377, Welding — Use Of Time-Of-Flight Diffraction Technique (TOFD) For Testing Of
Welds. — European Committee for Standardization — Document # CEN/TC 121/SC 5/WG 2
N 146, issued Feb, 12, 2003
ASTM E 2373 — 04 — Standard Practice for Use of the Ultrasonic Time of Flight iffraction
(TOFD) Technique
Non-Destructive Testing — Ultrasonic Examination — Part 5: Characterization and Sizing of
Discontinuities. — British and European Standard BS EN 583-5:2001
Non-Destructive Testing — Ultrasonic Examination — Part 2: Sensitivity and Range Setting. —
British and European Standard BS EN 583-2:2001
Manufacture and Testing of Pressure Vessels. Non-Destructive Testing of Welded Joints.
Minimum Requirement for Non-Destructive Testing Methods — Appendix 1 to AD-Merkblatt
HP5/3 (Germany).— Edition July 1989

LSYS
£02d

DNV Cartification B.V,, The Nathaskan
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FCC Rules

This ISONIC PA AUT Portable Digital Automatic Ultrasonic Flaw Detection and Recording System Combining Phased Array, TOFD, and
Conventional Pulse Echo Techniques (hereinafter called ISONIC PA AUT) has been tested and found to comply with the limits for a
Class B digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more of
the following measures:

. Reorient or relocate the receiving antenna

. Increase the separation between the equipment and receiver

. Connect the equipment into an outlet on a circuit different from that to which the receiver is connected

. Consult the dealer or an experienced radio/TV technician for help

Safety Regulations

Please read this section carefully and observe the regulations in order to ensure your safety and operate the system as intended
Please observe the warnings and notes printed in this manual and on the unit

The ISONIC PA AUT has been built and tested according to the regulations specified in EN60950/VDEQ805. It was in perfect working
condition on leaving the manufacturer's premises

In order to retain this standard and to avoid any risk in operating the equipment, the user must make sure to comply with any hints and
warnings included in this manual

Depending on the power supply the ISONIC PA AUT complies with protection class | /protective grounding/, protection class II, or
protection class IlI

Exemption from statutory liability for accidents

The manufacturer shall be exempt from statutory liability for accidents in the case of non-observance of the safety regulations by any
operating person

Limitation of Liability

The manufacturer shall assume no warranty during the warranty period if the equipment is operated without observing the safety
regulations. In any such case, manufacturer shall be exempt from statutory liability for accidents resulting from any operation

Exemption from warranty
The manufacturer shall be exempt from any warranty obligations in case of the non-observance of the safety regulations
The manufacturer will only warrant safety, reliability, and performance of the ISONIC PA AUT if the following safety regulations are

closely observed:

. Setting up, expansions, re-adjustments, alterations, and repairs must only be carried out by persons who have been authorized by
manufacturer

e  The electric installations of the room where the equipment is to be set up must be in accordance with IEC requirements

e  The equipment must be operated in accordance with the instructions

e Any expansions to the equipment must comply with the legal requirements, as well as with the specifications for the unit concerned

. Confirm the rated voltage of your ISONIC PA AUT matches the voltage of your power outlet

e  The mains socket must be located close to the system and must be easily accessible

. Use only the power cord furnished with your ISONIC PA AUT and a properly grounded outlet /only protection class I/

. Do not connect the ISONIC PA AUT to power bar supplying already other devices. Do not use an extension power cord

e Any interruption to the PE conductor, either internally or externally, or removing the earthed conductor will make the system unsafe
to use /only protection class I/

e Anyrequired cable connectors must be screwed to or hooked into the casing

e  The equipment must be disconnected from mains before opening

e To interrupt power supply, simply disconnect from the mains

e Any balancing, maintenance, or repair may only be carried out by manufacturer authorized specialists who are familiar with the

inherent dangers

Both the version and the rated current of any replacement fuse must comply with specifications laid down

. Using any repaired fuses, or short-circuiting the safety holder is illegal

If the equipment has suffered visible damage or if it has stopped working, it must be assumed that it can no longer be operated
without any danger. In these cases, the system must be switched off and be safeguarded against accidental use

Only use the cables supplied by manufacturer or shielded data cable with shielded connectors at either end

Do not drop small objects, such as paper clips, into the ISONIC PA AUT

Do not put the ISONIC PA AUT in direct sunlight, near a heater, or near water. Leave space around the ISONIC PA AUT
Disconnect the power cord whenever a thunderstorm is nearby. Leaving the power cord connected may damage the ISONIC PA
AUT or your property
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e  When positioning the equipment, external monitor, external keyboard, and external mouse take into account any local or national
regulations relating to ergonomic requirements. For example, you should ensure that little or no ambient light is reflected off the
external monitor screen as glare, and that the external keyboard is placed in a comfortable position for typing

. Do not allow any cables, particularly power cords, to trail across the floor, where they can be snagged by people walking past

e  The voltage of the External DC Power Supply below 11 V is not allowed for the ISONIC PA AUT unit

e  The voltage of the External DC Power Supply above 16 V is not allowed for the ISONIC PA AUT unit

Remember this before:

balancing

carrying out maintenance work
repairing

exchanging any parts

Please make sure batteries, rechargeable batteries, or a power supply with SELV output supplies power

Software

ISONIC PA AUT is a software controlled inspection device. Based on present state of the art, software can never be completely free of
faults. ISONIC PA AUT should therefore be checked before and after use in order to ensure that the necessary functions operate

perfectly in the envisaged combination. If you have any questions about solving problems related to use the ISONIC PA AUT, please
contact your local Sonotron NDT representative
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1. Introduction
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ISONIC PA AUT from Sonotron NDT represents cutting edge technology platform for high-speed automatic
ultrasonic testing of welds, metals, composites, and the like combining phased array and conventional
probes

Regular remote PC connected to instrument ISONIC PA AUT Ethernet provides full control, data acquisition
and imaging in real time through the appropriate application software

ISONIC PA AUT is packed into rugged portable lightweight sealed case, which may be fitted onto the
scanner’s chassis avoiding the use of big, expensive, noisy, heavy, and vulnerable analogue umbilical:
probes signals are sampled and pre-processed in real time right on the scanner; the digitised raw inspection
data is transferred to remote PC for further processing, storage, and imaging. Fully digital through-Ethernet
control and data transfer provide practically unlimited length of distance to remote PC enabling flexibility of
creating control rooms or multiple monitor stations throughout the barge / factory / weld station, etc

ISONIC PA AUT platform fully complies with the requirements of National and International Codes:

e ASTM 1961- 06 — Standard Practice for Mechanized Ultrasonic Testing of Girth Welds Using
Zonal Discrimination with Focused Search Units

e ASME Code Case 2541 — Use of Manual Phased Array Ultrasonic Examination Section V

e ASME Code Case 2557 — Use of Manual Phased Array S-Scan Ultrasonic Examination Section
V per Article 4 Section V

e ASME Code Case 2558 — Use of Manual Phased Array E-Scan Ultrasonic Examination Section

V per Article 4 Section V

ASME Section | — Rules for Construction of Power Boilers

ASME Section VIII, Division 1 — Rules for Construction of Pressure Vessels

ASME Section VIII, Division 2 — Rules for Construction of Pressure Vessels. Alternative Rules

ASME Section VIII Article KE-3 — Examination of Welds and Acceptance Criteria

ASME Code Case 2235 Rev 9 — Use of Ultrasonic Examination in Lieu of Radiography

¢ Non-Destructive Examination of Welded Joints — Ultrasonic Examination of Welded Joints. —
British and European Standard BS EN 1714:1998

e Non-Destructive Examination of Welds — Ultrasonic Examination — Characterization of
Indications in Welds. — British and European Standard BS EN 1713:1998

e Calibration and Setting-Up of the Ultrasonic Time of Flight Diffraction (TOFD) Technique for the
Detection, Location and Sizing of Flaws. — British Standard BS 7706:1993

e WI00121377, Welding — Use Of Time-Of-Flight Diffraction Technique (TOFD) For Testing Of
Welds. — European Committee for Standardization — Document # CEN/TC 121/SC 5/WG 2 N
146, issued Feb, 12, 2003

e ASTM E 2373 — 04 — Standard Practice for Use of the Ultrasonic Time of Flight iffraction
(TOFD) Technique

e Non-Destructive Testing — Ultrasonic Examination — Part 5: Characterization and Sizing of
Discontinuities. — British and European Standard BS EN 583-5:2001

¢ Non-Destructive Testing — Ultrasonic Examination — Part 2; Sensitivity and Range Setting. —
British and European Standard BS EN 583-2:2001

e Manufacture and Testing of Pressure Vessels. Non-Destructive Testing of Welded Joints.
Minimum Requirement for Non-Destructive Testing Methods — Appendix 1 to AD-Merkblatt
HP5/3 (Germany).— Edition July 1989
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2. Technical Data
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Pulse Type: Bipolar Square Wave
Pulse Amplitude: PA — Smoothly tunable (12 levels) 50V ... 300 V peak to peak into
50 Q - Probes
Conventional and TOFD — Smoothly tunable (12 levels) 50V ... 400
V peak to peak into 50 Q

Modes of Operation for Conventional Single / Dual
and TOFD channels:

Analogue Gain: 0...100 dB controllable in 0.5 dB resolution

Frequency Band: 0.2 ... 25 MHz Wide Band

Phasing at Firing Stage:

0...100 ps with 5 ns resolution

A/D Conversion: 100 MHz 16 bit Parallel for All Channels

Digital Filters (for phased array and 32-Taps FIR band pass with lower and upper frequency limits
conventional pulse echo and TOFD controllable with 0.1 MHz resolution

channels):
8192
On-Board (Satellite) Computer AMD LX 800 - 500MHz
RAM: 512 Megabytes
Internal Flash Memory - Quasi 4 Gigabytes
HDD:
Interface: Ethernet

Operating System: Windows™XP Embedded

Linear Scanning Speed: 20...100 mm/sec controllable in 1 mm/sec resolution

Motor Control Output: DC powering / RS 232 control - stepped motor

Dimensions of Electronic Box: 295X174X346 mm (11.62"x6.85"x13.62")
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3. Operating ISONIC PA AUT Hardware

ISONIC PA AUT from Sonotron NDT — HW Operating Manual — Inspection of Girth Welds — Revision 2.21 - Page 13 of 47



Please read the following information before you use ISONIC PA AUT. It is essential to read and understand
the following information so that no errors occur during operation, which could lead damaging of the unit or
misinterpretation of inspection results

3.1. Preconditions for ultrasonic testing with ISONIC PA AUT

Operator of ISONIC AUT must be certified as at least Level 2 AUT Examiner additionally having the
adequate knowledge of

e operating automatic ultrasonic flaw detector

e basics of computer operating in the Windows™ environment including turning computer on/off,
keyboard, touch screen and mouse, starting programs, saving and opening files
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3.2. ISONIC PA AUT Controls and Terminals
3.2.1. Main Electronic Box — Front Side

Probe Terminal Retégi?/:r %E;Lsne; 4 | Pulser Mode: DUAL Pulser Mode: SINGLE
1-1 1 Receiver Input Firing Output / Receiver Input
2-1 1 Firing Output Not Used
1-2 2 Receiver Input Firing Output / Receiver Input
2-2 2 Firing Output Not Used
1-3 3 Receiver Input Firing Output / Receiver Input
2-3 3 Firing Output Not Used
1-4 4 Receiver Input Firing Output / Receiver Input
2-4 4 Firing Output Not Used
1-5 5 Receiver Input Firing Output / Receiver Input
2-5 5 Firing Output Not Used
---continued---
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---continued---

Probe Terminal

UDS 3-6 Channel #

Pulser Mode: DUAL

Pulser Mode: SINGLE

1-6 6 Receiver Input Firing Output / Receiver Input
2-6 6 Firing Output Not Used
1-7 7 Receiver Input Firing Output / Receiver Input
2-7 7 Firing Output Not Used
1-8 8 Receiver Input Firing Output / Receiver Input
2-8 8 Firing Output Not Used
1-9 5 Receiver Input Firing Output / Receiver Input
2-9 5 Firing Output Not Used
1-10 6 Receiver Input Firing Output / Receiver Input
2-10 6 Firing Output Not Used
1-11 7 Receiver Input Firing Output / Receiver Input
2-11 7 Firing Output Not Used
1-12 8 Receiver Input Firing Output / Receiver Input
2-12 8 Firing Output Not Used
1-13 5 Receiver Input Firing Output / Receiver Input
2-13 5 Firing Output Not Used
1-14 6 Receiver Input Firing Output / Receiver Input
2-14 6 Firing Output Not Used
1-15 7 Receiver Input Firing Output / Receiver Input
2-15 7 Firing Output Not Used
1-16 8 Receiver Input Firing Output / Receiver Input
2-16 8 Firing Output Not Used

4.2.2. Main Electronic Box — Rear Side
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3.2.3. AC/DC Converter and Commutation Box — Instruments
Manufactured Before Dec 1, 2007

Commutation
Box
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3.2.4. AC/DC Converter with Built-In Commutation Box — Instruments
Manufactured On Dec 1, 2007 and Later
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3.3. Turning On / Off

3.3.1. Electrical Connections and Mechanical Fittings Prior to Turn ON

Instruments manufactured BEFORE
December 1, 2007 —refer to paragraph 4.2.3 of
this Operating Manual

Instruments manufactured AFTER
December 1, 2007 — refer to paragraph 4.2.4 of
this Operating Manual

Q Ensure that nothing is connected to AC/DC

Converter and power switch in O position

Q Ensure that control computer is switched OFF

Q Connect DC Power Cord to the appropriate
sockets on the AC/DC Converter and
Commutation Box

Q Connect umbilical to Instrument Terminal at the
Commutation Box and to Rotating LAN/DC
Terminal at the rear side of the instrument

Q Provide LAN connections by one of the following

ways:

o0 Way # 1 — use of the existing local area
network: connect LAN Terminals of
control computer and Commutation Box
to Ethernet sockets belonging to the

same DHCP-enabled local area network
— use regular Ethernet cables (for details

refer to paragraph 4.3.2.2 of this
Operating Manual)

0 Way # 2 — use of mini-router: connect
LAN Terminals of control computer and
Commutation Box to the sockets of

DHCP-enabled mini-router — use regular

Ethernet cables (for details refer to
paragraph 4.3.2.3 of this Operating
Manual)

o Way # 3 — direct connection: connect
LAN Terminals of control computer and
Commutation Box directly to each other
using crossover Ethernet cable (for
details refer to paragraph 4.3.2.4 of this
Operating Manual)

Q Fitinstrument into scanner (refer to paragraph
4.3.3 of this Operating Manual)

a Connect motor, encoder, and probes to the
appropriate sockets on the front panel of the
instrument

Q Connect AC Power cord to AC/DC Converter
then plug it in to the mains

a Switch control computer ON and wait until boot
up is completed

Q

Ensure that nothing is connected to AC/DC

Converter and power switch in O position
Ensure that control computer is switched OFF
Connect umbilical to Instrument Terminal at the
AC/DC Converter and to Rotating LAN/DC
Terminal at the rear side of the instrument
Provide LAN connections by one of the following
ways:

0 Way # 1 — use of the existing local area
network: connect LAN Terminals of
control computer and AC/DC Converter
to Ethernet sockets belonging to the
same DHCP-enabled local area network
— use regular Ethernet cables (for details
refer to paragraph 4.3.2.2 of this
Operating Manual)

0 Way # 2 — use of mini-router: connect
LAN Terminals of control computer and
AC/DC Converter to the sockets of
DHCP-enabled mini-router — use regular
Ethernet cables (for details refer to
paragraph 4.3.2.3 of this Operating
Manual)

0 Way # 3 — direct connection: connect
LAN Terminals of control computer and
AC/DC Converter directly to each other
using crossover Ethernet cable (for
details refer to paragraph 4.3.2.4 of this
Operating Manual)

Fit instrument into scanner (refer to paragraph
4.3.3 of this Operating Manual)

Connect motor, encoder, and probes to the
appropriate sockets on the front panel of the
instrument

Connect AC Power cord to AC/DC Converter
then plug it in to the mains

Switch control computer ON and wait until boot
up is completed
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3.3.2. ISONIC PA AUT Network Connection

®

Network configurations described in this chapter to be managed by the local system
administrator only. Improper re-configuration of on-board PC of ISONIC PA AUT
instrument may affect further network access to it causing the need in

interventional repair with extracting of its of flash memory and re-formatting it in the
master stand at Sonotron NDT premises, said repair is no covered by warranty

3.3.2.1. General

On-board satellite computer of ISONIC PA AUT runs under Windows XP Embedded and it is configured to
accept standard Microsoft Windows Network Connections

ISONIC PA AUT allows connection via Remote Desktop Connection, which is an integral part of Microsoft
Windows XP. Use of Remote Desktop Connection is required only in limited number of cases when there
is a need in full access to on-board satellite computer of ISONIC PA AUT

The following username and password should be used for any type of network connection to ISONIC PA
AUT:

Username: RDGuest
Password: rdguest

Primary TCP/IP Configuration of on-board satellite computer of ISONIC PA AUT is set to DHCP client —
the IP Address is obtained automatically upon connection to DHCP Networks

Alternate TCP/IP Configuration on-board satellite computer of ISONIC PA AUT has the following
parameters:

IP Address: 192.168.3.X
Subnet mask: 255.255.255.0
Default Gateway: 192.168.3.1

Where X bay be a number from 10 to 19
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3.3.2.2. Connection Via DHCP-Enabled Network — Settings of the Remote Control
Computer

_1:__ Local Area Connection Properties

General | Advanced i

Connect using:
E& Intel[R] 825660 C Gigabit Metwork, Co Corfigure...

Thiz connection uzes the following ikems:

E Client for Microzaft Networks

.@ File and Printer Sharing for Microsoft Mebworks
| 005 Packet Scheduler

% Internet Protocal [TCRAR)

Internet Protocol (TCPJ IPI Properties

|mztall Lri

Description General | Alteinate Configuration |

Tranzmizzion Contral Protocol!
wide area network protocol the
aciozs diverse interconnected

You can get [P settings assigned automatically if your nebwark, supparts
thiz capability. Othenwize, vou need to azk vour netwark, adminiztrator for
the appropriate |P settings.

[] Show icon in notification area

Ol IS B e (%) Obtain an IP address automatically

{71 Usze the following IP address:

IF address: | |

Subriet mask | |

Diefault gateway | |

(%) Obtain DMS server address automatically
{7 Uze the following DNS server addreszes:

Freterred DNS: zemver | |

Alternate DMS sepver | |

[ )4 ][ Cancel J

Ethernet Ethernet

""lx\.\
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3.3.2.3. Connection Via DHCP-Enabled Mini Router — Settings of the Remote Control
Computer

- Local Area Connection Properties

General | Advanced i

Connect using:
B Inte[R] 825660 C Gigabit Metwork, Co Canfigure...

Thiz connection uzes the following items:

E Client for Microsoft Metworks

.@ File and Printer Sharing for Microsoft Mebworks
SDDS Packet Scheduler

S Intermet Protocol [TCRAR)

Internet Protocol (TCP/IP) Properties

Inztall L

Diescription General | Akemate Configuration |

Tranzmizzion Control Protocol!
wide area network, protocol the
acrogs diverse interconnected

You can get [P settings assigned automatically if your netwark, supparts
thiz capability. Othermize, vou need to ask vour netwark, adminiztrator for
the appropriate |P zettings.

[] Show ican in notification area

D e (%) Obtain an IP addresz automatically

{71 Usze the following IP address:

IF address: | |

Subnet mazk | |

Defaulk gateway | |

(%) Obtain DMS server address automatically
{1 Use the following DMS server addresses:

Pretered DNS server | |

Alternate DM sepver | |

[ ] 4 J[ Cancel J

Mini Router
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3.3.2.4. Connection Via Crossover Ethernet Cable — Settings of the Remote Control
Computer

JuLosal Area Connaction Properties.

General | Advanced |

Connect uzing:

H& IntellR) 825660 C Gigabit Metwark, Co Configure...

Thiz connection uzes the following ikerms:

g Client for Microsoft Metworks {

.@ File and Printer Sharing for Microsoft Metwaorks
QQDS Packet Scheduler
%= Internet Protacal [TCP/AP)

Y - any number W
between 20 to 29

Internet Protocol (TCPSIP) Properties

Inztall

Description | General Alternate Cunfiguratiun |

Transmizzion Control Pratocol/
wide area network. pratocol tha
acrozz diverse interconnected

f thiz computer iz uzed on mare than one network, enter the alternate 1P
zettings below,

[] Show icon in natification area © Automatic private IP address

Matify me when this connectic %) User configured
IP address: [192.168. 3 .Y |
Subriet mask: | 255.285 .25 . O |
Default gateway: [192.168. 3 . 1 |

Preferred DMS server: | : : ; |

Alternate DMNS zerver: | : : : |

Preferred "WIMS server:; | : : ; |

Alternate WIMS server | : : : |
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3.3.3. Mechanical Fittings

3.3.3.1 HMC-Type Scanners

Fit linterface plate] to the bottom side of the instrument with 6 screws
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Fit Itravel bandl onto a pipe and onto the travel band
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Fit instrument into the scanner

[Pull and release|
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Fit the [frame for carrying probes| into the scanner
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3.3.3.2 SM 80600702-Type Scanner

Fit linterface plate] to the bottom side of the instrument with 6 screws

-
=
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Fit the [frame for carrying probes] into the scanner
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Fit instrument into the scanner

o 7

¢
+

Q@""@ﬂoog‘,-u et <
D006 ;

b i’:g:‘k?{{

1 Ll

o
L3
> ]
(@) A ®
i
N 4
£ i K.
B W
n %!
4

-4

[Pull and release]
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3.3.3.3 Fitting Probes and Position Encoder into the Frame

Each probe to be fitted into it's own probe holder. Probes and encoder to be fitted into the frame according to
the planned scanning strategy; irrigation piping to be provided for each probe holder

Encoder to be fitted into the frame by such a way that it's wheel will be oriented at parallel to the travel band

p—
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3.3.4. Turning ISONIC PA AUT On

Complete preparations as per chapters 3.3.1 through 3.3.3 of this Operating Manual then set power switch

on the AC/DC converter into | position — an automatic boot up of the on-board satellite computer of ISONIC
PA AUT will start, it may take 40...120 seconds

In the remote control computer start ISONIC PA AUT Inspection software through:
rﬂ Progrars Accessories »

ISONIC »
L«; Documents 3 )

' Settings

ONIC PA AUT Inspection
Matchiware 3 ISCNIC PA AT Postprocessing
Microsoft OFFice Tools ¥ | ISOMIC P& UT Theorstical Setup
Search » ¥ ISOMIC P& AUT Motor Test

Fun...

Q- Help and Support
=

Log OFf GDT...

2
@ Turn OFF Computer. .,

Sonotion NDT

PA AUT Units:
Name Status

| | | I Exit
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Upon on-board satellite computer of ISONIC PA AUT boots up and the hardware initialization is completed the
[name of the instrument] appears in the list and it's status of readiness for the operation is indicated as [idle

% Pha ed Array Inspection - Main Menu

PA AUT Units:

Name
PAAUTOHI007

'- !:J Exit

to establish communication between remote control computer and ISONIC PA AUT, the start-up
screen appears then:

%l Phased Array Inspection - Main Menu,

?: ]))..
Sonotron NDT
Inspection
PA AUT Units:
Name Status
[PARUTORS0D7 ———Tinuse | Set-up
Settings
[remsctmtie | [ o] it
“trlscunnecl I I Tuin Off I
= STOP
=]
Speed
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3.3.5. Turning ISONIC PA AUT Off

To turn off ISONIC PA AUT

Al Phased Array Inspection - Main Men

Inspection
PA AUT Units:
Name Status
[PanuTOHS007 ———— [inuse | Set-up
Settings

Remote Desktop Exit
\EP !

Speed

Wait until name of ISONIC PA AUT instrument disappears from the list, then set power switch on the AC/DC
converter into O position

®

Remote control computer screenshots related to paragraphs 3.3.4 and 3.3.5 of
present Operating Manual have been made with use of Inspection SW Package for
ISONIC PA AUT “Automatic Mechanized Ultrasonic Examination of Girth Welds
Using Zonal Discrimination according to ASTM E-1961". For other SW packages the
ON/OFF procedure is identical
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4. Inspection SW Package: Automatic
Mechanized Ultrasonic Examination of
Girth Welds Using Zonal Discrimination
according to ASTM E-1961
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4.1. Pre-scanning Routine — Stage 1: Theoretical Setup Wizard

Theoretical setup wizard is the special SW package that may run in the remote control computer or any
other PC. Theoretical rays tracing is necessary to ensure complete insonification of girth weld to be
inspected, it is started through:

Pragrams Accessoties »
ISONIC Multiscan Puzzle b
ISOMIC P& AT

Documents 3

—F i
© ) Sttings , Matchiare
=] Microsaft OFfice Tools
o /‘) search 3 P Master 3 ISONIC P AUT Mator Test
g .
o
= t)/ Help and Suppart
% $=] Run...
£
= | Log OFF GOT
=] q
=
= i'OI Turn OFf Computer...
¥
+y start

The screen as below appears then

® Theoretical Setup

o

Sonatran NDT

Create New Setup

Load Existing Setup

Exit

R

to start new ray
tracing routine

to upload data from ray to exit without saving newly
tracing file for previewing / editing  created / edited theoretical setup file
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Further operation is performed through intuitive graphic user interface, the stages include:

Q Probe Definition dialogue for entering parameters of PA probes and wedges

& Theoretical Setup - Probe Definition

Wedge Characteristic El L ion F. Wedge Geometry
Restore Defaults
w1 Mr Elements n Dffset Angle
64

1 Pitch

i

4.85 mm n 30,90 -
Offset Protector Delay
H1 0.30 ps 0.80 mm 5.3 mm

]

37.2 mm

E | 80.2 mm
o -
v (|
o] $" 2350 mis | ] 26.6 mm 3.0 mm

Cancel l[ Save l[ Load @ Coarse @ Medium @ Fine
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O Weld Definition dialogue for selection of appropriate weld bevel from data base and entering related
geometry and dimensions

P
T T
el INE
f® Theoretical Setup - Weld Definition E“E‘El
‘weld Bevel Type Object Description
'Weld Type Number 2 -
Weld Bevel

| Alpha | s | Gomma |

| Radius | | D |

cancel |[ Load |[ save @ Coarse @ Medum @  Fine
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O Zones Definition dialogue for "slicing" of weld volume, cap, hot pass, and root areas into zones to be
insonified in each qualified position of PA probe:

f® Theoretical Setup - Zones E]l@@
[ HRoot ] Fill ] Cap ]Volume]

Zone MName Top, mm Btm, mm | Height, mm |* Mumber of Zones a
1 Fill & 300 - 654 351 9
2 Fill 7 B854 = 10.07 = 354 - Cap Height, mm
3 Fill & 10.07 < 13.61 = 354 %
4 Fill 5 1361 4 17.14 351
5 Fill 4 1714 2068 - 354 e

Cap 1 \ / Cap 1
Fill 8 \ / Fill 8
Fill 7 \ / Fill 7
Fill 6 \ / Fill 6
Fill 5 \ / Fill 5
Fill 4 \ / Fill 4
Fill 3 \ / Fill 3
Fill 2 \ / Fill 2

Fill 1 Fill 1

e . e

Rt1 | Rt1
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O Ray Tracing dialogue for determining of zone-by-zone insonification scheme (pulse echo or tandem;
incidence angles; emitting and receiving aperture; focal distance) and appropriate positions for PA
probes from both sides of the weld (Upstream — Downstream)

f® Theoretical Setup - DS Sequences

[¥ Show All Sequences Move Probe I
5 Data

Measurements | Yolume

W Active l | Insent Yolume 5Sequence
Sequence Name Type Status
Vol 4 DS Volume A
Vol 3 DS Volume Emit Data Reception Data

=l m| =

Vol 2 DS Volume Incidence Angle l Incidence Angle Diicclion

+ Down  Up
Vol 1DS Volume 430 ' 130
Aperture Size

- Reflection Point
B H .
16 ' 16
o I

3 3 5.00

f® Theoretical Setup - DS Sequences

o)

[¥ Show All Sequences Move Probe I
Seq Data
Measurements | Yolume

W Active l |

Insert Mapping Sequence
Sequence Name Type Status Lo

Cap 105 PE B Ve

_ . Insert PE Sequence
Fill 8 DS PE Emit Data Reception Data

Fill7 DS PE Incidence Angle l Incidence Angle Dile(;ljon -

* D u
Fill 6 DS PE 10,0 ' 740-0 own p
Fill 5 DS PE

Reflection Point
Fill 1 DS PE Apesture Sizo Y offset x [
Fill 3 DS PE 16 -] 16 ’TI
£ 2 D e [ Start Eloment | T [~ Depth, mm |
Fill 1 DS PE
10 HP DS PE 3 & 8 0.00

oo ~m o] e w| =
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{® Theoretical Setup - Final Display

s

5

s 2
b e ¢
TS
WA

On completion theoretical setup file is stored
Movies illustrating examples of the ray tracing routine are available for download at:
http://www.sonotronndt.com/RepInfo/IPAAUT/TS.wmv

http://www.sonotronndt.com/RepInfo/IPAAUT/TS30deg.wmv
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4.2. Pre-scanning Routine — Stage 2: Ultrasonic Setup Wizard

Ultrasonic setup is performed on specially manufactured calibration block including a number of artificial
reflectors, which’s location, orientation, shape, and dimensions represent variety of flaws to be sensed and
recorded. Calibration blocks are manufactured for each pipe diameter, wall thickness, weld bevel, etc. by
such a way that all defects may be detected and recorded through one revolution scan along the hypothetic
fusion line. Typically calibration block is shaped as piece of pipe allowing setup of complete scanning stuff;
each section containing artificial defect is appropriately marked on the OD surface of the pipe

SONOTRON MOT

=M1

ssionoz2 SOMOTRON NI
T

T n N T
= T
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To proceed on connection to the instrument

¢4 Phased Array Inspection - Main Menu

Sonotren NDT

|
Irspection

PA AUT Units: *

Name Status
lPAAUTOHROO7 ___linuse | Set-up

Settings
[ ]
[ Remote Desktop J [ Restart I EXIt
|'tPiscunnEcl ] l Tum Off |
N oTOp

=il

Speed

It is necessary to key in OD (outside diameter) of the pipe then and to define positioning of PA probes from
both sides of the weld either with or without lateral displacement (LD) and key in LD value if applicable

__ISONICPAAUT Inspection - Inspection Geametry -] [x
us DS
@
PA Probe PA Probe
us DS
o [P I PA Probe
PA Probe
Motor Control 10 Pipe Diameter (OD). mm
; B (=]
F - TR
E] STOP
ASFEEd l Load Setup I l << Back I [ Mext >> I

irtual joystickl semi-transparent control is used to place probes into cross sections containing reference

reflectors precisely
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The goal of ultrasonic is of appropriate probe either PA, TOFD, or conventional into every predefined
position and providing necessary settings (Gain, Gate, Aperture, etc) ensuring detection and resolving of all
artificial defects

AEs|

Pulser/Receiver ] Display I PA Settings I Gate and Gain }

B
1950 12 100
=

2 -10 MHz 5

ToF
59 95 ps 97.41 mm 688 % Global S cuings:
Sequence Name Type Status

1 Cap1US PE

2 Fill 8 US PE

3 Fill 7 Us PE

1 Fill 6 US PE

5 Fill 5 US PE

6 Fill 4 US PE

7 Fill 2 US PE

8 Fill 1 US PE

9 HP US PE

10 Rt1US PE

Back to Default PA Settings J

-

o= [ e ]

Phased Array Inspection - Conventional Channels - Cycle 1

A-Scan Pulser
m Firing Level Pulse Width, ns
[+] [+]
1950 12 170
B ]
Single/Dual
Dual hd
Receiver
2.0 Gain .db 10 US Velocity .més Display Mode

3 'm
68.0 ! 5t 3250.0 - E
et )

TOF 1.0 Filter Low, MHz 1.0 Filter High, MHz
15.37 ps 24.97 mm 200.0 % ON 15 m 4.0 gm

Channel Name Inspection Type Gate
; E:"‘““e: ;: :0‘ Ese‘: e 1.0 Start, mm 1.0 Width, mm
hannel 2- ot Used =
3 Channel 3-1 Not Used = no Em 400 m 2 sm
4 Channel 4-1 TOFD — 1 Gate Tail % m
5 Channel 51 Not Used = n- ,ﬁ
[ Channel 6-1 Not Used = )
7 Channel 741 Not Used = i
8 Channel 8-1 Not Used = Dizplay
9 Channel 9-1 Not Used = 0.50 Display Delay ps 1.0 Range mm | side |
10 Channel 10-1 Not Used = 1250 = 17.2 =
11 Channel 11-1 Not Used =
12 Channel 121 Not Used -+ 0.20 Probe Delay ps ﬂ Probe Separation, mm
13 Channel 131 Not Used = 0.00 n 1058 100 BE
14 Channel 141 Not Used = L ]
15 Channel 15-1 Not Used =

16 Channel 16-1 Not Used =1 [ << Back ] [ Next »> ]
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It is also necessary to calibrate several focal laws for continuous coupling monitoring for PA and
conventional probes as well. For PA probes it is possible to use as coupling reference either longitudinal
wave back wall echo or through-transmitted signal between or combination of above techniques, the

appropriate dialogue is provided

Sequence Type Status Add DS §
0s
2 us Add US §
3 DS -US -

Add Dual

Delete Seq

Pulser Receiver Parameters
2.0 Gain ,db

50.0

0.20 Display Delay ps

985

1.0 Gate Start, mm

41.0

Emitter

|

Receiver

|

0.5 Range ,mm

27.03

80.0

1.0 Gate Width, mm

10.0

Aperture

(=]
16

=

(]

=

Dizplay Mode
Full hd

Probe Delay. ps

9.85

5 Gate Thieshold, %
EES

18 i
(=]

1.0 Incidence Angle
e
=
B

1.0 Incidence Angle
6 EN

il

bY

jl_.

l << Back

(& Phased Array Inspection - Phased Array Coupling Sequences

A-Scan

Pulser Receiver Parameters
2.0 Gain .db

48.0 = Step

0.20 Display Delap ps

1.0 Gate Start. mm
770 i

11.37

E mitter
8
Sequence Type Status l Add DS S, ]

1 (5 Di
2 us - =

Fome | SR
3 DS . US Receiver

z

0.5 Range .mm

167.5 = Step

103.08

1.0 Gate Width. mm

10,0
Aperture
B
16
(=]
Aperture
B
16
=]

Display Mode
Full -

Probe Delap, ps

16.88

5 Gate Threshold. Z
g )
)

1.0 Incidence Angle

62.0

1.0 Incidence Angle

61.0

Delete 5

<< Back

[ e
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Final screen of Ultrasonic Setup Wizard relates to configuration of the strip chart. Strip chart is a method of
AUT data presentation whereas each pulsing-receiving shot is continuously recorded into corresponding

strip. Reshaping of Strip Chart is possible through manipulating lposition / lateral displacement of each strip|
according to the probes fitting into the scanning frame:

¢ Phased Array Inspection - Test Run

Clear Map

1 Calibration Scan

858 [-]
seefd

l << Back | | Finish

Coloring:
Bt =

| A-Scan Mode:

Gate Wiew i

Cap 103
Fill 2 DS
Fill 7 D5
Fill 6 DS
Fill 5 D&
Fill 4 D&
Fill 2 08
Fill 1 D8
HF DS
Rt 105
HF Us
Fill 1 Ug
Fill 2 US

|—F\II4U5
Fill 5 US
Fill 6 US
Fill 7 US
Fill 8 US
Cap 1 US

]

3?0

4?0

9

LeTa

5?0

Rl

S?D

Calibration scanning is performed then in automatic mode to ensure that all artificial defects are sensed,
resolved, and recorded at proper locations. Ultrasonic Setup Wizard is finished with creation of complete
Inspection Setup File; inspection becomes possible at any moment after said file is uploaded into scanning
routine. The exemplary sequence of operations for ultrasonic setup wizard is illustrated by the movie
available for download at: http://www.sonotronndt.com/PDF/OMPAAUT/U_SETUP.wmv

Movie illustrating example of scanning of calibration block for 273 mm OD pipe is available for download at:
http://www.sonotronndt.com/Repinfo/IPAAUT/IPAAUTCalBlockScan01l.wmv

Mouvie illustrating example of screen of remote PC controlling ISONIC PA AUT whilst scanning of calibration
block for 273 mm OD pipe is available for download at:
http://www.sonotronndt.com/RepInfo/IPAAUT/IPAAUTCalBlockScanScreen0l.wmv

Mouvie illustrating example of scanning of calibration block for 1219 mm OD pipe is available for download at:
http://www.sonotronndt.com/Repinfo/IPAAUT/IPAAUTCalBlockScan02.wmv

Mouvie illustrating example of screen of remote PC controlling ISONIC PA AUT whilst scanning of calibration
block for 1219 mm OD pipe is available for download at:
http://www.sonotronndt.com/RepInfo/IPAAUT/IPAAUTCalBlockScanScreen02.wmv
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4.3. Scanning and Postprocessing

Movies illustrating scanning of girth weld on site are available for download at:
http://www.sonotronndt.com/RepInfo/IPAAUT/IPAUT_70MM_SEC.wmv - for 273 mm OD pipe
http://www.sonotronndt.com/RepInfo/IPAAUT/OD1219.wmv - for 1219 mm OD pipe

Whilst scanning the raw A-Scan data obtained by PA, conventional, and TOFD probes is transferred to
remote PC along with corresponding position encoder data. Remote PC provides raw data recording and
forms strip chart in real time. Whilst scanning operator may monitor live A-Scans for every strip through
clicking on the desired one. Inspection results file compressing complete raw data bulk is created
automatically on scanning completed

At the postprocessing stage it is possible to play back captured A-scans, to mark, size, and evaluate defects,
to create defects list, etc

™ Phased Array Post Prossecing - weld_20090916_152257.r1 EEE

| n 1 Stk mm | Ernl e | Lenulhmm | Slalus |
I 2z

2
2 b
1
R s
Pl 3 s
Fnaus
Ca 158

Ca 128

[
=

L0 il

0 | 1R0 61

1100

Lok

i
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