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September 8, 2016 Gas Storage

Mr. Kenneth Bruno

Program Manager

Gas Safety and Reliability Branch
Safety and Enforcement Division
California Public Utilities Commission
505 Van Ness Avenue

San Francisco, CA 94102-3298

Dear Mr. Bruno:

The Safety and Enforcement Division (SED) of the California Public Utilities Commission (CPUQ)
conducted a General Order (G.0.) 112 inspection of Wild Goose Storage, LLC (WGS) on May 15, 2016
through May 18, 2016. SED staff reviewed WGS'’s records for the period of 2013 through 2015. SED staff
also reviewed WGS’s operator qualification records- including a field observation of randomly selected
individuals performing covered tasks.

WGS appreciates the professionalism and dedicated efforts from the SED audit team for the
comprehensive review of the subject matter.

Attached is WGS written response and corrective actions. Please feel free to contact Gary Theberge at
(403) 513-8631 if you have any questions or need additional information.

Sincerely,

SN N

Mathieu Fournier

<.

Vice President- Engineering & Operations
Niska Gas Storage Partners LLC

Attachments
cc:

Gary Theberge, Manager, Engineering & Operations

Pat Baynard, Production Coordinator, Engineering & Operations
Dennis Lee, SED (Dennis.Lee @cpuc.ca.gov)

Aimee Cauguiran, SED (Aimee.Cauguiran@cpuc.ca.gov)

Quang Pham, SED (guang.pham@cpuc.ca.gov)

Wai-Yin Chan, SED (wai-yin.chan@cpuc.ca.gov)

1

Niska Gas Storage Partners LLC Suite 400, 607 8™ Avenue S.W., Calgary, AB T2P 0A7 Tel: (403) 513-8600 www.hiskapartners.com



Below includes the written response indicating the measures planned by WGS to address the probable

violations and observations noted in the Summary provided in the CPUC audit letter dated August 10,
2016.

A.1 Emergency Valve Inspection Form

SED noted a discrepancy between what is required by the Operations and Maintenance (O&M) manual
versus what is being used by WGS personnel. The O&M manual prescribes that Form 119 is to be used

for emergency valve inspection reporting. Form 7.01A was used in emergency valve inspection reporting
in the field.

WGS agrees with the CPUC findings. WGS has made revisions to the emergency valve inspection form.
Moving forward, Form 119 is being used to track maintenance activities on emergency valves. To fully

implement this action, WGS will schedule an operations team training session to refresh personnel on
the utilization of Form 119.

The attached documentation is Form 119. Form 119 is now being used by WGS operations staff as of
August 26, 2016.

WGS will continue to work towards ensuring compliance with Title 49 CFR §192.605(a).
A.2 Valve Maintenance Records

SED requested maintenance records for the following valves:

Year Valve Number

2015 FV-4002

2015 BV-200E1

2014 & 2015 All FV valves at the Well Pad
2013 BV-200D1

FV-4002-2

From 2014 onward, FV-4002 became an Emergency Shut Down Valve (ESDV). During 2014, FV-4002 was
renamed and relabeled as ESDV-4000-2. This valve functions as an EDSV. The requested 2015 valve
maintenance record for ESDV-4002-2 is attached.

BV-200E1
The requested BV-200E1 valve maintenance record for 2015 is attached.

FV Valves at Well Pad

WGS does not consider flow control (FV) valves at the Well Pad to be emergency valves. FV valves have

a different purpose than emergency valves. Emergency valves are designed to stop the flow of natural
gas. FV valves are designed to regulate the flow of natural gas.

WGS put the FV valves together with emergency valves in an effort to track Well Pad valves. The
upcoming O&M manual revision will clarify that FV valves are not emergency valves. Attached is a
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signed explanation by the WGS operators who inspected the FV valves at the Well Pad in 2014 and 2015.
The signed explanation states that the valves were tested.

BY-200D1

The requested BV-200D1 valve maintenance record for 2013 is attached.
B.1 Operator Qualification: Welding Inspector

SED requested the welding qualification for welding inspector listed as “PE.”

The name of the welding inspector with the initials PE, is Phil Escribano. Attached, please find the
documents with Mr. Escribano’s welding qualifications, as well as a tack weld procedure that was
prepared and signed by Mr. Escribano. This indicates his knowledge and certification in welding
practices. Further, please find a copy of the visual inspection procedure written by NTL Pipelines Inc.,
Mr. Escribano’s employer at the time work was conducted. WGS has requested more welding
qualfiications pertaining to Mr. Escribano from NTL Pipelines Inc. In the event, WGS receives additional
welding qualifications from NTL Pipelines Inc., WGS will transmit them to the CPUC.

B.2 Mon-Destructive Examination (NDE) Procedures
SED requested the NDE procedures from NTL Pipelines Inc. (Radiographic Procedure, Issue 4, Rev 1).

Attached please find a copy of the Radiographic Procedure, Issue 4, Rev 1, that was created by the Non-
Destructive Examination company, Echo NDE and utilized by NTL Pipelines Inc.

B.3 Valve Maintenance Records
SED reviewed the valve maintenance records and noted the following inconsistencies in the records:

a. Valve ESDV-2130, ESDV-2150, ESDV-101A-2, ESDV-103V3-2, ESDV-203V3-2 in 2013 were noted as
being operated in the remarks but maintenance form 7.01A was checked “No” for the question
“Valve Partially Operated.”

b.  The inspection report for Valve EMV-101CA10 in 2014 was not filled out completely; most of the
fields were left blank.

c. Valve BV-201U1A-1 was marked as a “Blowdown Valve” in 2013 and 2014 but was identified as a
“Block Under Relief Valve” in 2015.

B.3a ESDV Valves Clarification- 2013

During the audit, WGS confirmed that these valves were activated and operated during the course of
the semi-annual Emergency Shut Down (ESD) test procedure. The valves were fully operated when
tested and thus, were more than partially operated. WGS has confirmed with operators who performed
the inspection that it is typical practice to fully operate the valves listed on B.3a.

In sum, the valves were fully operated instead of partially operated. Moving forward, WGS has

implemented Form 119 which now reads as “valve operated” instead of “partially operated” in an effort
clarify the form.
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B.3b EiMiV-101CA10 Inspection Form Clarification

WGS agrees that the inspection form for Valve EMV-101CA10 written in 2014 is not filled out
completely. This incomplete documentation was inadvertently overlooked in 2014. Moving forward,
WGS will also begin a peer review verification process amongst WGS operations staff to ensure that
inspection forms are complete. A master list will be produced to reconcile any documentation
inconsistencies that may arise during the inspection process.

B.3c BV-201U1A-1 Inspection Form Clarification

WGS agrees with the CPUC’s observation. Technically, neither characterization be it a “Blowdown Valve”
or a “Block Under Relief Valve” is incorrect. In the interest of consistency, WGS will provide an
operations team training session where this matter will be addressed. WGS operations staff will be
instructed that any valve under a Pressure Relief Valve (PSV) will be deemed a Block Under Relief Valve
for testing purposes.

B.4 BV-200K1 Field Verification

SED noted valve BV-200K1 as being a 24" valve but the valve list shows this valve as “To 30” pig
launcher.

WGS has made the necessary corrections for this item moving forward. WGS will create a master list
that reflects BV-200K1 as a 24” valve. This master list will provide a list of valves that will be field verified
during maintenance inspections.

B.5 BV-200C1 Field Verification

SED noted valve BV-200C1 was labeled FV-200C1 in the Well Pad. Tthis labeling was an error. WGS is
making the necessary corrections for this item moving forward. The valve will be labeled BV-200C1.
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Wild Goose Gas Storage CPUC Audit Response Attachments

EMERGENCY VALVE INSPECTION FORM

Al

A2.

WGS FORM 119 082616

VALVE MAINTENANCE RECORDS

A2
A2
A.2.
A2

B.1.

ESDV-4002-2 2015 FormM 7.01A

BV-200 E1 2015 Form 7.01A

FV VALVES WELL PAD OPERATOR EXPLANATION 082416
BV-200D1 2013 Form 7.01A

OPERATOR QUALIFICATION: WELDING INSPECTOR

B.1.
B.1.
B.1.
B.1.

B.2.

PHIL EscrIBANO CWB 083014

PHIL ESCcrRIBANO CWB 052814

NTL VISUAL INSPECTION PROCEDURE - PIPELINE MANUAL
PHIL ESCRIBANO TACK WELD 072512

NON- DESTRUCTIVE EXAMINATION (NDE) PROCEDURES

B.2.

RADIOGRAPHIC PROCEDURE ISSUE 4 REV 1



VALVE INSPECTION REPORT

WGS Form 119 - Rev. 2 (8/26/16)

COMPANY: Wild Goose Gas OPERATING LOCATION: Plant 1 2 3 4 )
Storage DATE:
SYSTEM: VALVE I.D.
STATION: O Natural Gas
Valve Type: O Emergency O Non-Emergency

O Above ground O Valve in Vault O Under Ground (Buried)

O Mainline Block Valve O Branch Block Valve O Bypass

O Block Under Relief Valve O Plant Block Valve O Other:

O Blowdown Valve O Upstream O Downstream

VALVE SPECIFICATIONS
Manufacturer: IType: Ball Valve - CS Model:

] . End Connection: Screwed: Flanged: Welded:
Size: Rating: Flanged No Yes No
Serial #: Stem: CS Seat: CS Other:
Operator: O Wrench O Hand wheel O Gear O Actuator

CONTROLS
Manufacturer: Type: Model:
Part No.: Serial Number: Oper. Press:
MAINTENANCE PERFORMED
Valve Inspected O YES O NO
Valve Operated O YES O NO
Stem & Gearing Parts Inspected O YES O NO
Stem & Gearing Lubricated O YES O NO
Power Operator Tested O YES O NO
Valve Body Drained O YES O NO
Inspected For Atmospheric Corrosion O YES O NO
Repairs Required O YES O NO
Proper Identification For Blow-Off Locations (Gas) O YES O NO
VALVE SECURITY
Car Seal Required: O YES O NO
Lock and Chain Required: O YES O NO
Lock and Chain in Place: O YES O NO
REMARKS
Has Grease Fittings: O YES O NO
DISTRIBUTION: SUPERVISOR:
SIGNATURE

INSPECTED BY:

SIGNATURE



EMERGENCY VALVE INSPECTION REPORT

FORM 7.01A s 200
COMPANY: Wild Goose Gas OPERATING LOCATION: Plant 2 p
Storage DATE] "{ /5- Z-a/S_
SYSTEM: From Disch. Scrubber |STATION: EMV 103V2-2 to 18" Inlet VALVE 1.D.

O Haz. Liq. X Nat. Gas

VALVE LOCATION

6517"40

Above ground

Mainline Block Valve
Block Under Relief Valve
Blowdown Valve

0000

O Valve in Vault

O Branch Block Valve
X Plant Block Valve
O Upstream

O Under Ground (Buried)
O Bypass

O Other: Equalizer

O Downstream

VALVE SPECIFICATIONS

|Manufacturer: Grove Type: Ball Valve - CS Model: B5 RFXRF

Size: 18" Rating: 900 End Connection: Screwed: Flanged: Welded:
Flanged No Yes No

Serial #:  111541432-1 Stem: CS Seat: CS

Operator: O Wrench X Hand wheel 0 Gear O Operalor
CONTROLS

Manufacturer: N/A Type: NIA lModeI: N/A

Part No.: N/A Serial Number: N/A Oper. Press: N/A

Valve Inspected

Valve Partially Operated

Stem & Gearing Parts Inspected
Stem & Gearing Lubricated

Power Operator Tested

Valve Body Drained

Inspected For Atmospheric Corrosion
Repairs Required

(Sign Should Indicate “"Controlled B

Proper Identification For Blow-Off Locations (Gas)

MAINTENANCE PERFORMED
YES

ﬁ YES

g YES
$ YES
§ YES

YES
¥ VvES
O YES

YES
lowdown Required Due To Overhead

r Adjacent Facilities")

NO
NO
NO
NO
NO
NO
NO
NO
NO

O0OO0O0O00O0

VALVE SECURITY

Lock and Chain Required: O YES W NO
Lock and Chain in Place: O YES ? NO
REMARKS
vAVED TESTED oM 5D 7ESTING — 7. -T3-)S
| viuz Qeedsed ¥ WIEeTED /7S
DISTRIBUTION: SUPERVISOR:
SIGNATURE

ESDV-4002-2 ...-—7 VL 2
X4

INSPECTED BY:

&4/ TH

SIGNATURE

VAlVE whS FV-40L



EMERGENCY VALVE INSPECTION REPORT

FORM 7.01A

PAS Mi3sEr
COMPANY: Wild Goose Gas OPERATING LOCATION: Well Pad 4/
Storage EIAITE. //3 //S'
SYSTEM: 3 ALVE I.D.
Well Pad STATION From Well Pad To/From Plant v BV-200E1
O Haz. Lig. X Nat. Gas

VALVE LOCATION

O Above ground

X Mainline Block Valve

O Block Under Relief Valve
O Blowdown Valve

Valve in Vault
Branch Block Valve
Plant Block Valve
Upstream

OO0OO0O0

O Under Ground (Buried)
O Bypass

O Other:

0O Downstream

VALVE SPECIFICATIONS

Manufacturer: Grove Type: Ball Valve - CS Model: B5 RFXRF A350LF2
End Connection: Screwed: Flanged: Welded:

Size: 18" Rating: 900 Flanged No Yes No

Serial #: M448500-2 Stem: CS Seat: CS Other: ASTM

Operator: 0 Wrench x Hand wheel D Gear O Operalor

CONTROLS
Manufacturer: N/A Type: N/A lModeI: N/A
Part No: N/A Serial Number: N/A Oper. Press: N/A

MAINTENANCE PERFORMED

Valve Inspected

Valve Partially Operated

Stem & Gearing Parts Inspected

Stem & Gearing Lubricated

Power Operator Tested

Valve Body Drained

Inspected For Atmospheric Corrosion

Repairs Required

Proper Identification For Blow-Off Locations (Gas)

YES
YES
YES
0 YES
O YES
O YES

YES
O YES
XYES

(Sign Should Indicate "Controlled Blowdown Required Due To Overhead Or Adjacent Facilities")

0 NO
0 NO
0 NO
iND

ND
X NO
0 NO
. NO
0 NO

VALVE SECURITY

Lock and Chain Required
Lock and Chain in Place

O YES
O YES

REMARKS

| VAE Tospee7rl , GREASED , W0 cpbliqeD [y fukr

DISTRIBUTION:

SUPERVISOR:

SIGNATURE

INSPECTED BY:

a8 /TIH .

SIGNATURE

oz o Bork’

g ot



For the year 2014 and 2015 the FV’s valves at the Well Pad were initially
meant for I&E department as part of annual calibration. Flow valves were
tested in a open and closed position
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EMERGENCY VALVE INSPECTION REPORT

FORM 7.01A
COMPANY:  Wild Goose Gas OPERATING LOCATION: Well Pad ATEd
Storage DATE: 2-4/~)3
SYSTEM: ST : i B lizer [VALVE 1.D.
Well Pad STATION- Off of Pig Launcher/Bypass Equalizer ey
0O Haz. Liq. X Nat. Gas
VALVE LOCATION
O Above ground O Valve in Vault O Under Ground (Buried)
X Mainline Block Valve O Branch Block Valve O Bypass
O Block Under Relief Valve O Plant Block Valve O Other:
O Blowdown Valve O Upstream O Downstream
VALVE SPECIFICATIONS
Manufacturer: Grove ]Type: Ball Valve - CS Model: B5 RFXRF A350LF2
. . End Connection: Screwed: Flanged: Welded:
Size: 6" Rating: 900 Flanged No Yes No
Serial #: 181605 Stem: C40 Seat: CS Other: ASTM
Operator: O Wrench x Hand wheel 0 Gear O Operator
CONTROLS
Manufacturer: N/A Type: N/A Model: N/A
Part No: N/A Serial Number: N/A Oper. Press: N/A

MAINTENANCE PERFORMED

Valve Inspected P YES
Valve Partially Operated O YES
Stem & Gearing Parts Inspected ¥ YES
Stem & Gearing Lubricated O YES
Power Operator Tested O YES
Valve Body Drained YES
Inspected For Atmospheric Corrosion YES
Repairs Required O YES
Proper Identification For Blow-Off Locations (Gas) YES

O NO

¥ NO
0 NO
W NO
¥ NO
Q No
0 NO

)LNo

O NO

(Sign Should Indicate "Controlled Blowdown Required Due To Overhead Or Adjacent Facilities")

VALVE SECURITY

Lock and Chain Required:
Lock and Chain in Place:

O YES
0 YES

REMARKS

DISTRIBUTION:

SUPERVISOR:

/

EMATURE

INSPECTED BY:

Beewr / GenwT

SIGNATURE




Welder Qualification

This card is valid only while employed by a CWB certified company
Transferable Welder

Name: .PHlL ESCRIBANO
Employer: NTL Pipelines Inc., Red Deer, AB

Thickness Range: ~ 3mm & above Material: Carbon Steel

Process: FCAWI/MCAW
Standard: CSA W47.1
Classification: S

Mode: SEMI-AUTO
Single Electrode Mechanized
Single Electrode Automatic

Class: FLAT

‘See Reverse for Conditions .

Conditions Of Use

1. This card remains the property of the CWB and may be recalled and/or
cancelled at any time. Fraudulent use of this card can result in loss of
qualifications of the individual and/or the certified company employing the
individual.

2. This card must be available for inspection by any CWB representative or other
designated officials at all times.

3. This qualification may be revoked by the CWB if the individual is not engaged in
the process qualified for a period of three months or more.

For any questions regarding this qualification, please contact:

1-800-844-6790 | www.cwbgroup.org

CWB

INSTITUTE

Exp.Date:  Aug 30,2014 |

I

Welder Quoliﬁcaﬁon

This card is valid only while employed by a CWB certified company
Transferable Welder

Name: PHIL ESCRIBANO Exp. Dae!

Employer: NTL Pipelines Inc., Red Deer, AB

Thickness Range:  3mm & above Material: Carbon Steel

Process: SMAW
Standard: CSA W47.1
Classification: S
Electrode: F4

Class: FLAT/HORIZONTAL/VERTICAL UP/OVERHEAD

Mode: MANUAL

See Reverse for Conditions

Conditions Of Use

1. This card remains the property of the CWB and may be recalled and/for
cancelled at any time. Fraudulent use of this card can result in loss of
qualifications of the individual and/or the certified company employing the
individual.

2. This card must be avsilable for inspection by any CWB representative or other
designated officials at all times.

3. This qualification may be revoked by the CWB if the individual is not engaged in
the process qualified for a period of three months or more.

For any questions regarding this qualification, please contact;

1-800-844-6790 | www.cwhbgroup.org

Aug 30, 2014 [




This card is valid only while employed by a CWB certified company

@ Welder Qualification

Transferable Welder

Name: PHIL ESCRIBANO Exp. Date:  May 28, 2014

Employer: NTL Pipelines Inc., Red Deer, AB

Thickness Range:  3mm & above Material: Carbon Steel
Process: SMAW

Mode: MANUAL Siandard: CSA WA4T7.1 i
Classification: S
Elecirode: F4 |

Class: FLAT/HORIZONTAL/VERTICAL UP i

___See Reverse for Conditions

Conditions Of Use

1. This card remains the property of the CWB and may be recalled and/or
cancelled at any time. Fraudulent use of this card can result in loss of
qualifications of the individual and/or the certified company employing the
individual.

2. This card must be available for inspection by any CWB representative or olher
designated officials at all times.

3. This gualification may be revoked by the CWB if the individual is not engaged in
the process qualified for a period of three months or more.

For any questions regarding this qualification, please contact:
1-800-844-6790 | www.cwbgroup.org

@




22.1

22.2

22.3

SCOPE

PROCEDURE #22 - VISUAL EXAMINATION PROCEDURE

22.1.1 This procedure contains methods and requirements for direct visual examination by NTL Pipelines Inc.

for CSA Z662 pipeline welds.

NORMATIVE REFERENCE

22.2.1 This procedure was prepared in accordance with Article 9 Visual Examination of ASME Section V —

Nondestructive Examination, 2007 Edition.

PERSONNEL REQUIREMENTS

223.1

22.3.2

22.3.3

Physical Requirements
Personnel shall have an annual vision test to assure natural or corrected near distance acuity such that
they are capable of reading standard J-1 letters on standard Jaeger test type charts for near vision.

Personnel Qualification - Option One

Personnel with current CSA Welding Standard W178.2 Certification of Welding Inspectors Level 1, Level
2 or Level 3 certification or AWS QCI-96 Standard for Qualification and Certification of Welding
Inspectors or CGSB level 1 or 2 MT, PT, RT or UT certification may conduct visual examinations
following this visual examination procedure.

Personnel Qualification - Option Two

Instruction in the fundamentals of visual examination and on the job training to familiarize the visual
examination personnel with the appearance and interpretation of indications of weld defects. Upon
the completion of the on the job training, visual examination personnel shall complete a written test.
(attached)

The test will consist of 20 multiple-choice questions selected from The American Society for
Nondestructive Testing Inc. Visual and Optical Testing Method, Questions and Answers. A passing
grade is 75% = 15 correct answers.

22.4 PERSONNEL RECORDS

2241

The quality control manager shall keep a record of visual examination personnel qualifications. For
visual examination personnel qualified in accordance with option one of this procedure, the file shall
contain:

- a photocopy of the current certification card

- annual eye test result




22.4.2

For visual examination personnel qualified in accordance with option two of this procedure the file
shall contain:

- annual eye test results

- the completed written test showing a passing grade

- NTL Pipelines Inc.’s “Letter of Appointment as a Visual Examiner” (Form #22-1)

22.5 EQUIPMENT

22.5.1

Equipment used for direct visual examination shall include, but are not limited to:
- tape measure
- light source providing a minimum of 100 footcandles (1000 lux) at the
- examination surface
- paint stick or other marking device
- inspection mirror

22.6 DOCUMENTION

22.6.1

Signature and date of the examiner on Quality Form #1 will signify the acceptance of visual
examination. Welds with imperfections not meeting CSA Z662 acceptance criteria will have the
defective area marked and recorded on Quality Form #22-2 and the list presented to the welding
foreman for repair.

22.7 DIRECT VISUAL EXAMINATION METHOD

22.7.1

Direct visual examination may be made when access is sufficient to place the eye within 24 in. (610
mm) of the surface to be examined at an angle of not less than 30° to the surface to be examined.
Mirrors may be used to improve the angle of vision, and aids such as a magnifying lens may be used to
assist examinations. Illumination (natural or supplemental white light) for the specific weld,
component, pipe, or section thereof being examined is required. The minimum light intensity at the
examination surface shall be 100 footcandles (1000 lux) minimum. The surface being examined shall
be wire brushed, chipped, or scraped to the extent necessary to satisfy the examiner that a proper
visual examination may be conducted. The surface being examined will be evaluated in accordance
with the visual examination requirements of CSA Z662 Clause 7.11. Items requiring repair will be
identified with a marking device and detailed on Quality Form Visual Weld Repair. Re-examination to
this procedure will be required after repair. Acceptance of the item(s) being examined will be indicated
by initial and date on Quality Form #1.




TABLE #1 - VISUAL EXAMINATION OF COMPLETED WELDS

Inspection Point

Inspection Criteria and CSA Z662 Standard Reference

Arc Strikes

Non Permitted
CSA 7662 paragraph 7.11.15

Cracks

Non Permitted
CSA 7662 paragraph 7.11.15

Undercut

Lesser of 6% of nominal pipe wall or 0.5mm in depth. Less than
50 mm individual length. Less than 50 mm accumulated length in
300 mm weld length unless nominal pipe size is less than 4 NPS

3 NPS: 44 mm total for weld

2 NPS: 30 mm total for weld

CSA 72662 paragraph 7.11.6.2

Fillet Welds

Except as required by design there shall be no more than 3mm
difference in fillet weld leg lengths.
CSA 2662 paragraph 7.11.16

Weld Reinforcement

2.5 mm for pipe wall 10mm and less
3.5 mm for pipe wall greater than 10mm
CSA 2662 paragraph 7.11.2

Incomplete fusion at weld cap.

Less than 25 mm individual length. Less than 25 mm
accumulated length in 300 mm weld length unless nominal pipe
size is less than 4 NPS

3 NPS: 22 mm total for weld

2 NPS: 15 mm total for weld

CSA 7662 paragraph 7.11.6.2

22.8 PROCEDURE QUALIFICATION

22.8.1 This procedure shall be demonstrated to satisfaction of the Customer.

Customer Representative Signature

Date: October 21, 2015

NTL Pipelines Inc. Signature

Date: October 21, 2015




1.

WRITTEN TEST - CSA 2662 VISUAL EXAMINER

When scale is partially rolled into the surface of a steel plate it is called:

a. scabs.

b. rolled-in-scale.
C. pits.

d. tears.

An attachment to a component that is welded, cast, or forged is called:

a. anon-integral attachment.
b. anintegral attachment.

c. arestraint.

d. aclamp.

A valve is a mechanical device that:

moves fluids or gases.

controls flow.

is rarely used in a nuclear power plant.
is always welded into a system.

o 0 oo

Bolting failures typically occur at:

the thread root area.
the head to shank area.
nicks or gouges.

all of the above.

o 0 oo

During an examination of a groove weld, which of the following dimensions is normally measured?

a. The root opening.

b. Weld reinforcement.

c. Base material thickness.
d. All of the above.

A welding symbol over the reference line refers to:
a. the area on the arrow side.

b. the area near the end of the arrow.

c. the area opposite of the arrow.

d. afield weld.

Page 1 of 3
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10.

11.

12.

13.

A device that raises, transfers, or pressurizes fluids by pressing, forcing, or throwing the fluid through
apertures or pipes is called a:

a. valve.
b. pump.
c. snubber
d. bolt

Every inspector is affected differently by perception, fatigue, and attitude. In visual inspection, these factors
are classified as:

physiological factors.

b. uncontrolled factors.

c. production factors.

d. classic distress factors.

Q

During the visual examination of a full penetration double bevel weld joint, visual examination cannot locate:
a. undercut.

b. underfill.

c. crater cracks.

d. Insufficient penetration.

Visual inspection is the most extensively used inspection method on weldments because:
a. itis simple and relatively inexpensive.

b. it does not normally required special equipment.

c. it givesimportant information about conformity to specifications.

d. all of the above.

A groove formed at the toe or root of a weld when the base metal is melted away and left unfilled by weld
metal is referred to as:

a. underfill.
b. cold lap.

c. crack.

d. undercut.

A mechanical device that controls flow into, inside of, or out of a piping system is called a:
a. blind flange.

b. pump.

c. valve.

d. flow controller.

In general, visual weld inspection is performed:
a. before welding.

b. during welding.

c. after welding.

d. all of the above.




14.

15.

16.

17.

18.

19.

20.

The welding process that is sometimes referred to as “stick welding” is:
a. SAW.

b. SMAW.

c. GMAW

d. GTAW.

In welding, temperature indicating sticks are used to monitor:
a. preheat temperatures.

b. postheat temperatures.

c. interpass temperatures.
d. all of the above.

When visually examining an arc strike, the inspector should inspect for:
a. lack of fusion.

b. craters.

c. whiskers.

d. cracks.

A nonfusion discontinuity that is located at the root area of a welded joint is called:

porosity

a hot tear.

incomplete joint penetration.
all of the above.

o o0 oo

Cracks can occur in:

a. forging.

b. castings.

c. welds.

d. all of the above.

The heat-affected zone is the portion of the:

a. metal thatis added to produce the weld joint.

b. base metal that has been melted and solidified.

c. base metal that has not been melted but where properties have
been altered by the welding heat.

d. original metal that is welded.

The visual inspector evaluating the welding process should consider the following factor(s):

a. preheat temperatures.

b. filler metal control and handling.
c. joint fit-up and bevel angle.

d. all of the above.

Page 2 of 3

Page 3 of 3
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FORM #22-1 —LETTER OF APPOINTMENT AS A VISUAL EXAMINER

Joh #:

LETTER OF APPOINTMENT AS A VISUAL EXAMINER

Date:

Ohemeers

Location [LSD):

| hereby certify that

[name of visual exzminer

has received instruction im the fundamentals of visual examination and on-the-job training to familiarize the visual
examiner with the appearance and interpretation of indications of weld defects.

Vision test records to assure natural or comected near distance acuity such that the above named examiner is capable of

reading standard J-1 letters on standard Jaeger test type charts for near vision are on file.

The above named examiner has achieved a passing grade of at least 75%% on NTL Pipelines Inc.’s written test on Visual
Examination consisting of 20 multiple-choice questions selected from The American Society for Mondestructive Testing

Inc. Visual and Optical Testing Method, Questions and Answers.

Dwality Controd Manager (Signature)




FORM #22-2 - REPAIR LIST FOR WELDS NOT MEETING VISUAL EXAMINATION REQUIRMENTS

BEPAIR LIST FOR WELDS NOT MEETING VISUAL EXAMINATION REQUIREMENTS

lob #: Date:
Owmner:
WELD NUMEBER REPAIR DESCRIPTION POSITION OF DEFECT LEMGTH OF DEFECT
Weld Examiner [Signature)

Upon satisfactory completion of repairs sign-off Quality Form #1 to indicate acceptable visual weld quality.




TACK WELDS

Tack welds may be used on welded parts to hold edges in proper alignment until final welds are made
and shall use an appropriate qualified Weld:ng procedure.

REMIOVAL

Insofar as practicable, tack welds shall be removed completely when they have complated their
purpose. Removal shall be by grinding and shall completely remove tack weld material exposing sound
base metal. Surfaces shall ba inspected by the welderto be free from defects.as to prevent inclusion of

any impurities into the weld joint.

- INCORPORATION

Tack welds to be left in place shall be:

(a8} made by qualified welders to an appropr!ate qualified welding procedure.

(b} made at the root of the joint with the same electrode as that used in the root pass.

{c} compleiely fused with the root pass.

{b} cleanad to sound metal and blendéd into surrcunding metal along their entire length.

(b}  satisfactorily visually inspected by the welder before incorporation into the final weld.
Inspection shall be over the entire length of the tack weld (including stopping and starting ends)
and shall ensure full fusion, complete penetration and that it be free from defects (slag, cracks,

porosity etc).

{f found to be defective, tack welds shall be removed as cutlined above.

STOPS & STARTS

if welding is stopped for any reason, exira care shall be taken in restarting. The stops / starts shall be
ground to secure sound metal at the base of weld metal first deposited. Edges shall be blended into
surrounding metal and ends feathered to produce a continuous groove surface free from abrupt ridges,
valleys or discontinuities. Welders shall inspect stops and staris before incorporation into the final weld
to ensure it be free from any defecis and that it allows full penetration and complete fusion to the

existing stop / start.

T Date
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RT-01 Radiographic Procedures

1.0 Scope

1.1 The technical intent of this procedure is to establish requirements for radiographic examinations that are
performed for final acceptance of full penetration welds, fittings, piping, and/or related components.

1.2 This procedure meets the requirements of:
1. ASME Section |
ASME Section V
3. ASME Section VIII, Divisions 1, 2, and 3
4. ASME Section IX
5. ASME B31.1
6. ASME B31.3
7. APIB20
8. API 850
9. CSA Z662
10. CSA W59,

2.0 Qualification of Personnel

2.1 All Echo NDE Inc. personnel who perform radiographic examinations shall be qualified and certified in
accordance with Echo NDE Inc. Written Procedures Manual.

2.2 All personnel who interpret inspection results under this procedure shall be certified to Level [l or Level Ill
in accordance with Section 7 of this Procedure Manual.

2.3 Non-certified personnel utilized to assist with examination shall perform job activities under the direct
supervision of a Level Il or |ll Technician.

3.0 Safety
3.1 Echo NDE Inc. shall be responsible for the safe operation of all radiography equipment.

3.2 This responsibility shall be in compliance with Federal, Provincial and local laws governing radiography
and radiographic equipment.

3.3 Adequate and necessary protective measures shall be taken to ensure protection of all personnel from
exposure to harmful radiation.

3.4 Echo NDE Inc.’s mandatory safety requirements and Emergency & Operating Manual shall be available

at all times to radiographic personnel and shall be submitted, upon request, to the customer for approval
prior to commencement of radiographic work.

4.0 Equipment and Materials

4.1 Echo NDE Inc. shall supply all labor, materials and equipment required to perform radiography as
required by specific contract requirements.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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5.1
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7.0
7.1

7.2

8.0
8.1

8.2

8.3

8.4

9.0
9.1

9.2

9.3

94

9.5

Exposure Devices and Radioactive Isotope

Refer to Echo NDE Inc’s Emergency & Operating Manual.

The radiographic procedures apply to the following gamma equipment:
A. Sigma/Delta 880 Exposure Device

B. Iridium 192 isotope

i. Source size will be recorded as per Manufacturer's supplied Technical Data Sheet noted
dimensions

ii. Isotope and size shall be recorded on Radiographic Inspection report
Filter, Collimators, and Masking
Filters, collimators and masking may be used, if necessary, to reduce scatter radiation.

Filters and collimators shall be placed as close as possible to the x-ray or gamma ray source. Masking
shall not cover any part of the area of interest of the test specimen.

Image Quality Indicators (IQl)
The design of 1Qls shall be in accordance with ASME Section V, Latest Code Edition.

The selection of I1Qls shall be in accordance with ASME Section V, Latest Code Edition of the specific
code if applicable.

The placement and number of IQIs shall be in accordance with ASME Section V, Latest Code Edition.
Source side 1Qls shall be used whenever accessibility permits. Film side IQIS, when used, shall be
identified by a lead letter “F”, at least as high as the identification numbers used.

Radiographic Film

Type | industrial radiography film shall be used to produce all radiographs.

The film brand and designation used by Echo NDE Inc. areas below unless directed otherwise by Client:
o Agfa D4, D5, or D7
e Fuji 50,80, or 100
s Kodak MX125, T200 or AA

The film shall be exposed before the manufacturer’s expiration date, as marked on the film container.

The brand and grade of radiographic film used by Echo NDE Inc. shall be based upon the film's ability to
meet the sensitivity requirements of the applicable code, standard or contractual requirements.

The classification of the radiographic fiim shall be based on the parameters described in ASME SE-1815
(Standard Test Method for Classification of Film Systems for Industrial Radiography).

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL

20



Nondestructive Procedures Manual

Radiographic Examination Procedures Issue: 4 Rev 1
Date: 110110

9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

10.0

10.1

10.2

10.3

10.4
10.5
10.6

10.7

Editions of ASTM E94 prior to and including the 1983 version, described radiographic film as Class | or
Class Il and Types 1, 2, 3 or 4. Where contractual requirements specify an ASTM type or class of fim, we
shall endeavor to comply with the request using the comparison guide provided in ASME SE-1815.

The transmitted film density through the radiographic image of the body of the appropriate hole 1QI or
adjacent to the designated wire of a wire IQl and the area of interest shall be:

A. 2.0 minimum for single film viewing for radiographs made with a gamma ray source.

B. Each film of a composite set shall have a minimum density of 1.3.

C. The maximum density shall be 4.0 for either single or composite viewing.

D. Atolerance of 0.05 in density is allowed for variations between densitometer readings.

The film density anywhere in the area of interest shall be within 85% and 130% of the density through the
body of the hole IQI or the density adjacent to the designated wire of a wire I1Ql.

The density shall still be within the minimum/maximum densities specified above.

To ensure that excessive backscatter is not present, a lead symbol “B” shall be attached to the back of
each film holder as per ASME Section V, latest edition.

If a light image of the “B” appears on the darker background of the radiographic film, protection from
backscatter shall be deemed insufficient and the radiograph shall be considered unacceptable. A dark
image of the “B” on a lighter background shall not be cause for rejection.

One sheet of film shall be used for each exposure unless specified by the customer and/or governing
specification. All film shall become the property of the customer upon completion of the contract.

All' radiographic film used shall be stored in accordance with manufacturer specifications and
recommendations.

Screens

Lead screens chemically coated fluorescent screens or fluoro-metallic intensifying screens shall be used
to improve radiographic quality.

The thickness of the lead foil screens used by Echo NDE Inc. are:
s  Front-0.0107
¢  Back-0.010"

Intensifying screens shall be clean and free from oils, dirt, oxide coatings and other deleterious surface
contaminants.

They shall also be free from wrinkles, pits and other mechanically produced defects.
Intensifying screens shall be in direct contact with the film.
Lead foil screens shall be used for all exposures made gamma ray sources.

To avoid image unsharpness the lead screen shall be placed in intimate contact with the film during
exposure.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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10.8

1.2

All screens shall be handled carefully to avoid dents and scratches, dirt or grease on active surfaces.
Grease and lint shall be removed from lead screens with a solvent. Screens showing evidence of
physical damage shall be discarded

Technique Requirements
General

This procedure shall specify the minimum requirements for Gamma Ray radiographic examination of
welds, fittings, piping, and/or related components as applicable with ASME code requirements.

Upon client request, Echo NDE Inc. shall submit a proposed radiographic technique sheet for customer
approval prior to the start of the project.

The proposed technique sheet shall be written in compliance with this procedure specification and the
applicable code(s)/standard(s), which govern the project.

The approved technique sheet(s) shall be available at all times to the customers designated

representative, at the job site while radiographic work is in progress, and shall include (as minimum) the

following information: ‘

i.  Certification that procedures are in accordance with the appropriate section(s) of the applicable
code/standard for the specified project

i. Type of material (steel, aluminum, etc.) being radiographed and material thicknesses (range). The
application approximate practical material thickness limit for the isotope iridium 192 is three inches of
steel or equivalent. However, the maximum thickness will ultimately be based upon the ability to
achieve film sensitivity.

iii. Typical sketch(es) showing the relative locations of the radiation source, film identification markers
and 1Qls for each vessel, pipe size and wall thickness, weld thickness and pipe O.D. to be

radiographed.

iv. Radiation source type, effective focal spot or source size, Film brand, type and number of films per
cassette.

v. Type of material and thickness of intensifying screens and filters and their general location during
radiography.

vi. Minimum source-to-film distance.
vii. Exposure conditions (including: time and object-to-film distance).
vii. Detailed standards of acceptance.

The projected 1QI image of a hole type IQI shall neither be closer than % inch (6 mm) to the weld image
nor shall the 1Ql and/or shim image interfere with the interpretation of either the weld metal or the heat
affected zone, except for the special conditions permitted under ASME Section V, latest edition.

Surface Preparation

Welds to be examined radiographically shall be prepared only to the extent necessary to assure that any
irregularities do not mask or cannot be confused with the image of any unacceptable discontinuity on the
resulting radiographic image; any suitable mechanical process (i.e. filing, grinding, machining, etc.) may
be used during the surface preparation as needed.

The junction area between the weld metal and the base metal at either surface shall permit proper
interpretation of the film.

The finished weld metal reinforcement surface shall permit proper interpretation of the film.
All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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1.4

The finished weld metal reinforcement thickness as defined by the job specification(s) and/or the
referenced code/standard.

Radiography of pipe or tube with an actual outside diameter of less than 2-3/8”

Radiography of welds in pipe having an actual outside diameter of less than 2-3/8" shall be performed by
the elliptical projection technique unless the client requests other specific requirements.

The radiation source shall be positioned externally to the pipe so that the weld on both the source side
and the film side are projected onto a single film.

The angle of offset of the radiation source from the plane of the weld shall be the minimum required to
separate the radiographic images of the near side and the far side portions of the weld to be interpreted
such that there is no overlap in the areas to be interpreted.

A minimum of two (2) separate radiographs made from separate exposures with the radiation source
positioned at locations 90° apart shall be required for each weld to be radiographed.

The 1QI thickness shall be based on the single wall weld metal thickness and shimmed such that the
thickness through the base metal, plus the shim thickness, equals the weld metal thickness.

Radiography of pipe or tube having an actual outside diameter equal to or greater than 2-3/8 inches up to
14 inches outside diameter.

For radiography of pipe or tube having an actual outside diameter equal to or greater than 2-3/8 inches up
to 14 inches OD, either RT-1 or RT-7 shall be used depending on Code Ug requirements.

Over 14 inches OD, RT-7 shall be used wherever possible.
The radiation source shall be positioned externally on the pipe.

Only that portion of the weld on the film side of the pipe (opposite the radiation source side) shall be
interpreted.

Due to the variation in pipe diameters and wall thickness’, and the source-to-film distance necessary to
obtain the required radiographic sensitivity, it may be necessary to take more than the minimum number
of exposures to inspect the entire weld circumference satisfactorily.

The portion of the radiograph, which is to be considered for interpretation shall meet the required
sensitivity level of the referenced code/standard.

The 1QI thickness shall be based on the single wall weld metal thickness.

Radiography of pipe with the radiation source inside the pipe.

When it is possible to insert the radiation source inside the pipe or vessel, it shall be positioned in either
the center of the pipe or offset to a position against the opposite wall being radiographed in order to
obtain optimum source-to-film distance.

As per ASME Section V, when the radiographic source is positioned inside at the center of the pipe, and
the complete circumference is radiographed with a single exposure, a minimum of three (3) separate
radiographic exposures taken 120° apart shall be made.

All printed or transferred copies are deemed uncontrolied - CONFIDENTIAL
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Film ldentification

As per the requirements specified in ASME Section V, SE-94, Article 22, each radiograph shall be
permanently identified.

This permanent identification shall be made by the use of lead numbers and letters, by contact
identification printing (flashing), or any combination of these or any other permanent marking.

The following information shall be shown on all radiographs:

Echo NDE Inc. name or symbol

Contractor / Manufacturer name or symbol

Customer Job number

Equipment identification (if applicable)

Seam or weld identification which should provide unmistakable identification

“R” for “repair” and may include the numbers 1, 2, 3, etc. for the number of the repair
Date radiographic examination was completed.

EMMoO®m>

As per ASME Section V, the relationship between the film and the weld shall be firmly established.

This relationship shall permit the area of interest on a radiograph to be accurately traceable to its location
on the part.

Evidence shall also be provided on the radiograph that the required coverage of the region being
examined has been obtained.

This is accomplished by the use of lead numbers or letters.

For piping with an outside diameter 2 3/8” O.D. and greater, a number belt shall be placed on the pipe
such that the weld, and any discontinuities present, can be quickly and accurately located for repair.

When 100% radiography is required, it shall be evident by viewing the film that complete coverage has
been accomplished.

For the Elliptical Technique, double wall viewing, a minimum of two (2) exposures shall be required for all
piping with an outside diameter (OD) of 2 3/8” and less.

A. The first exposure shall be identified with a letter “A”. This letter shall appear in the center of the
radiograph adjacent to the weld, but not in such a manner as to appear in the welds or between the
two projected weld images.

i. - The letter “A” shall signify zero degrees (0°).

il. The second exposure shall be made at 90° to the first and shall be identified with a letter "B"
and placed n a manner similar to the first exposure.

iii. If two (2) exposures do not sufficiently cover the complete circumference of the weld within
the required density ranges, three (3) or more exposures shall be required in order to meet
the required density ranges and coverage.

iv. The three (3) exposures shall be radiographed at 60° to each other and be identified as A, B,
C; four (4) exposures shall be radiographed at 45° to each other and be identified as A, B, C
and D.
All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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v.  This sequencing shall apply for five (5), six (6) or more exposures.

vi. In lieu of the degree type of identification, a number belt may be used for all piping less than
2 3/8 inches OD provided it does not obstruct the interpretation of the weld area; the length of
the belt is not longer than the circumference of the pipe and the requirements of 4.6.5 are
met.

Film Processing

Film shall be processed to comply with film manufacturer's recommendations and to the general
recommendations of ASME E94, Part (Il

Radiographs shall be free from detrimental mechanical processing artifacts.

Radiographs containing artifacts, scratches, etc., which interferes with their interpretation, shall be
discarded and the weld shall be radiographed again, unless the subject area is interpretable on the
second film (i.e. on the overlap).

Quality of Radiographs

Radiographs shall be of sufficient quality to allow the viewing of the designated wire or hole of the
appropriate image quality indicator.

Radiographs shall meet density requirements of 2.0 to 4.0 and +30%/-15% variation of weld to applicable
1Ql.

A. Densitometer used to measure density shall follow ASME Section V T-262 procedures.

B. Densitometer and serial number shall be stated on radiographic report with calibration records kept
on file.

Radiographs shall be free of blemishes that could interfere with proper interpretation of the area of
interest.

Geometric Unsharprness (UG): As stated in ASME Sec. V Par. T-274.1, the Geometric Unsharpness of
the radiograph shall be determined in accordance with the following formula:

¢ Ug=Fd/D Ug- geometric unsharpness
F — source size (or effective focal spot)
D — distance from source of radiation to object being radiographed
D - distance from source side of object to the film

Film Viewing

Film viewing illuminators shall provide sufficient light intensity so that all portions of the radiograph can be
clearly and comfortably viewed without damage to the film which could affect its future service ability.

Film shall be viewed in a darkened area free of light which could cause reflections from the film side.

All printed or transferred copies are deemed uncontrolied - CONFIDENTIAL
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Densitometers or comparison step wedge filmstrips shall be provided to verify film density compliance.

Calibrated step wedge films, traceable to National Standards, shall be available for checking calibration of
densitometers.

Densitometers shall be calibrated in accordance with ASME Section V, Article 2.
Calibration shall be carried out at least every 90 days and immediately after repair or overhaul.

Records of each calibration, showing date of calibration and signature of calibration personnel, shall be
kept on file.

Extraneous light from the illuminator shall be masked when viewing the radiograph.

Radiographs shall be interpreted only for that area in which the 1QI(s) has established that a suitable
radiographic technique has been used.

Acceptance Criteria

Acceptance criteria shall be noted on each non-destructive testing report. The latest accepted edition
and addendum of each code stipulated shall be used unless different criteria are stipulated.

Records and Reports

Echo NDE Inc. shall provide the customer, or their designated representative, with daily radiographic
reports. This report shall include (as minimum) the following items:

Echo NDE Inc. name or symbol

Echo Technique number

Report number

Customer’s job number (if applicable)

Date

Minimum source-to-object distance

Maximum distance from source side of object to the film

Base material type and thickness, weld thickness, weld reinforcement thickness, as applicable
Film manufacturer and manufacturer’s type/designation

Weld identification (or part number)

Welder identification (when applicable)

Radiation source type & size

Densitometer serial number & calibration date

Acceptance criteria

Radiographic technician’s name, qualification level and signature

Results of preliminary film interpretation.

VOZErX="IO@MMOUOW>»

Echo NDE Inc. shall provide the customer or designated representative with the radiographs
corresponding to the daily radiographic reports.

Film location and identification system shall conform to ASME Section V, Article 2.

Each radiograph shall be identified with the following information:
A. Job, Contract or Purchase Order number
All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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17.5

17.6

Component number
Weld number

Mfg. name or symbol
Date

moow

This information shall be in the form of radiographic image(s), light exposed image(s) or any other
suitable method that leaves a permanent mark.

Copies of certification records for S.N.T. Level | and Level Il Inspection personnel, and record of the Level
Il Examiner who certified the Level | and Level Il personnel, shall be maintained in personnel files and
shall be submitted, upon request, to the customer or their designated representative.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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Radiographic Technique RT-1 (Double Wall Exposure/ Single Wall Viewing)
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All nozzle and/or piping welds 2-3/8” outside diameter and greater shall be radiographedvffr‘émtthe outside

The radiographic source shall be centered on the weld directly opposite the film.

The outside surface shall be marked in inches with location markers begi at the start location.

Markers shall appear on consecutive films (0-4, 4-8, 8-12, etc.).

Each film group shall show the date, job number, client’s name, #gsseliD {if applicable) and joint or weld

number.
By default three (3) exposures shall be used with one (1) ﬁIrh percassette.

If this varies, such changes shall be noted on radiographigé

This procedure may also be used on circumferential s& ere access to the inside is not available.

This procedure may be used as an alternate fof“welds under 2" NPS providing the referencing code
section allows for this alternate and sensitivity requiremients are met.

IQls shall be placed source side whenever

Wire |Qls shall be placed so that the wires trave"rse the weld.
Plaque 1Qls shall be placed on paral

A shim shall be placed beneathvthe 0 compensate for the weld.

within referencing code requirements, no area of interest shall vary by more
hter than the 1QI. Where hand placing of the IQI on the source side is not
&d oh the film side and identified as such by a lead letter “F".

Further to keeping densitj
that 30% darker or 159
practical, the 1QI shall

Locations markers shall be ‘placed film side.

ASME Section;
sheet and sh

Division Il work shall have relevant data entered on radiographic procedure RT-1
pany the radiograph.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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Radiographic Technique RT-1

ition Indicators

ietrameter

¥d On RT Report

Weld No.:

Weld Diameter: As Listed on RT Report
Type of Film: Refer to Section 6.0
Max. OFD: Weld Thickness

Min. SOD: FD — Weld Thickness
SFD: IDx0.75

Type of Source: Gamma

Type of Screens: Lead

1QI Designation:

As Per Code Requirements

Film Density (Gamm:

2.0 min. — 4.0 max.

Film Density (X

1.8 min. — 4.0 max.

Job No As Listed on RT Report
Weld Thickness: As Listed on RT Report
No. of Film Us As Listed on RT Report
Exposure Timig; As Required

Shim Thickhes As Required by Code

As Listed on RT Report

RADIOGRAPHER

APPROVED BY

LEVEL i

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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Radiographic Technique - RT-2 (Single Wall Exposure/ Single Wall Viewing)
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3.0
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5.0
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8.0
9.0
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1.0

All contoured insert fittings shall be radiographed from the outside surface with the filr
surface.

n the inside

-film distance

The radiographic source shall be positioned perpendicular to the film Withi;g? S0
fan 30% darker or

sufficient to ensure that nowhere in the area of interest shall the density vary by m
15% lighter than the QL. .

A minimum of four (4) exposures shall be required for complete coverage w&th lead location markers
placed on the source side of the fitting (A, B, C, etc.) to facilitate prop

f applicable) and joint or weld
er cassette. If this varies, such

Each film group shall show the date, job number, client's name, vessel
number. By default three (3) exposures shall be used with one‘?{j filn
changes shall be noted on the radiographic report.

IQls shail be placed source side whenever possible.
Wire 1Qls shall be placed so that the wires traverse the we
Plague 1Qls shall be placed parallel to the weld.
A shim shall be placed beneath the IQl to compen te

Further to keeping densities within refer requirements, no area of interest shall vary by more

than 30% darker or 15% lighter than the |

Where hand placing of the IQ! on th

surce side is not practical, the QI shall be placed on the film side
and identified as such by a lead lette :

Location markers shall be placed he source side.

All printed or transferred copies are deemed uncontrolied - CONFIDENTIAL
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Radiographic Technique RT-2

B - Weld Zone

Film

ocation Markers
min 2)

- Penetrameter

Weld No.: \s Listed On RT Report
Weld Diameter: As Listed on RT Report
Type of Film: : Refer to Section 6.0
Max. OFD: Weld Thickness

Min. SOD: SFD — Weld Thickness
SFD: IDx0.75

Type of Source: Gamma

Type of Screens: Lead

As Per Code Requirements
2.0 min. — 4.0 max.

As Listed on RT Report

As Listed on RT Report

As Listed on RT Report

As Required

As Required by Code

As Listed on RT Report

QI Designation:
Film Density (Ganifiia);
Job No.: b
Weld Thicknesg

RADIOGGRAPHER

APPROVED BY LEVEL il
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Radiographic Technique - RT-3 (Double Wall Exposure/ Double Wall Viewing)
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4.0

5.0
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13.0

14.0

ally, when
exposures)

All nozzle and/or piping welds less than 2-3/8" outside diameter shall be radiographed
possible, from the outside surface of the nozzle/pipe through to the opposite side (do
using a minimum of two (2) exposures each take 90° apart.

The radiographic source to the film distance shall be positioned at a height above“the film, a distance
equal to seven (7) times the outside diameter and a distance back from the. center of the weld equal to
one (1) times the outside diameter of the nozzle/pipe. : :

Lead location markers (A&B) shall be used to facilitate proper orientation

Each film group shall show the date, job number, client's name; {(if applicable) and joint or weld

number.
By default three (3) exposures shall be used with one (1) filr; p ,,%ssette.
If this varies, such changes shall be noted on the radiographi: A
As an alternate, see RT-1 of this procedure.
IQls shail be placed source side.

Wire 1Qls shall be placed so that the wire

IQls shall conform to ASME Section
thickness plus weld reinforcement.

Further to keeping densities withi
than 30% darker or 15% lighter tha#

1Ql.

L ocation Markers shall be placed on source or film side.

ASME Section VIII, Div
sheet and shall accom

Il work shall have relevant data entered on radiographic procedure RT-3
y the radiograph.

Densitometer readings, whén required, shall be taken in the area of interest at random locations.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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Radiographic Technique RT-3

A - Seurce
B ~Weld Zone

C - Film(s)

D.~ Position Indicators

E - Penetrameter

&3

As Listed On RT Report

Weld No.:

Weld Diameter: As Listed on RT Report
Type of Film: ‘Refer to Section 6.0
Max. OFD: . Weld Thickness

Min. SOD: ' SFD — Weld Thickness
SFED: ID x0.75

Type of Source: Gamma

Type of Screens: Lead

As Per Code Requirements
2.0 min. — 4.0 max.
1.8 min. — 4.0 max.

QI Designation:
Film Density (Gamm;
Film Density (X-ray):

Job No.: As Listed on RT Report
Weld Thicknes As Listed on RT Report
No. of Film § As Listed on RT Report

As Required
As Required by Code
As Listed on RT Report

APPROVED BY LEVEL 1il
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Radiographic Technique - RT-4 (Double Wall Exposure/ Double Wall Viewing)

1.0

2.0

3.0
4.0

5.0

6.0

7.0
8.0
9.0

10.0

12.0
13.0

14.0

All nozzle and/or piping welds less than 2" outside diameter may, as an alternatefo radiographic

procedure RT-3, be radiographed using a “Superimposed” technique.

The radiographic source-to-film distance shall be positioned perpendicular to the Weld at’a height equal to
seven (7) times the outside diameter of the nozzie/pipe.

A total of three (3) exposures taken at angles 60° or 120° apart shall be tise
Lead location markers (A, B & C) shall be used to facilitate proper

The top of the weld shall be superimposed onto the bottom of .t
walls are viewed on the film.

Each film group shall show the date, job number, client's némé, ’
number.

IQIs shall conform to ASME Section V, Artic
thickness plus weld reinforcement.

Further to keeping densities within r
than 30% darker or 15% lighter thag'

Location markers shall be placed on rce or film side.

ASME Section VI, Divisi
sheet and shall accomp.

‘werk shall have relevant data entered on radiographic procedure RT-4
:the radiograph.

Densitometer readings, when required, shall be taken in the area of interest at random locations.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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Radiographic Technigque RT-4

O:

1
1
1

E ] f"““BI

|
1

B~ Position Indicators
E - Penetrameter

A
fue]

vaisted On RT Report

Weld No.: :

Weld Diameter: As Listed on RT Report
Type of Film: : Refer to Section 6.0
Max. OFD: Weld Thickness

Min. SOD: e SFD — Weld Thickness
SFD: : IDx0.75

Type of Source: Gamma

Type of Screens: Lead

As Per Code Requirements
2.0 min. — 4.0 max.

1QI Designation: 5
Film Density (Gamma):

Job No.: As Listed on RT Report
Weld Thickneg As Listed on RT Report
No. of Film As Listed on RT Report

As Required
As Required by Code
As Listed on RT Report

APPROVED BY LEVEL il

Radiographic Technique - RT-5 (Single Wall Exposure/ Single Wall Viewing)
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1.0

2.0

3.0

4.0

5.0
6.0
7.0
8.0

9.0

10.0

11.0

12.0

13.0

For radiation safety practices and whenever practical, all longitude seams shall be radiographed from the
inside with the film placed on the outside of the shell.

The outside of the shell will be marked every fifteen (15) inches starting from the zero p nt and all
consecutive radiographs will show end numbers (0 — 15, 15 ~30, 30 — 45, etc i
required).

End exposures (beginning and end of the weld seam) shall show past the end of te joint number. By
defauit three (3) exposures shall be used with one (1) film per cassette. Ifthis vanes “such changes shall
be noted on radiographic report. : :

Source to film distance shall, as a minimum, be such so as to ensur f the area of interest are

no more than 15% lighter than the center.

IQls shall be placed source side whenever possible.
Wire 1Qls shall be placed so that the wires traverse the wel&i '
Plaque [Qls shall be placed parallel to the weld.
A shim shall be placed beneath the QI to compensate“fo

Further to keeping densities within referencing cede reguirements, no area of interest shall vary by more
than 30% darker or 15% lighter than the 1QL#-

Where hand placing of the IQ! on the sout¢ " A8 not practical, the IQl shall be placed on the film side
and identified as such by a lead lett

Location markers may be source or fi . If film side markers are used, the amount of fiim coverage

beyond the marker shall be determirfé

1. X =(t/D) (M/2)
2. x=coverage required |

3. t=component thickness®

4 M=film side location‘arker interval,
5

D=source to objectdistance

\ ion |1 work shall have relevant data entered on radiographic procedure RT-5
npany the radiograph.

ASME Section Vil
sheet and shall acc

Densitometer rg s, when required, shall be taken in the area of interest at random locations.
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Radiographic Technique RT-5
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T E-P sition Indicators
- F - Penetrameter

Weld No.:

Weld Diameter:

Type of Film:

Max. OFD: Weld Thickness

Min. SOD: 3FED — Weld Thickness
SFD: . 1D x0.75

Type of Source: 4 Gamma

Type of Screens: Lead

1QI Designation: As Per Code Requirements
Film Density (Gamma); 2.0 min. — 4.0 max.

Job No.: As Listed on RT Report
Weld Thickness: As Listed on RT Report

No. of Film Used:

As Listed on RT Report

Exposure Time:

As Required

As Required by Code

As Listed on RT Report

LEVEL 1l
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Radiographic Technique RT-6 (Double Wall Exposure/ Single Wall Viewing)

1.0

2.0

3.0

4.0

5.0
6.0
7.0
8.0
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14.0

As an alternative to radiographic procedure RT-2, radiography of contoured insert fittings may. beifrom the
outside surface of the pipe through to the opposite side (double wall exposure).

The radiographic source shail be positioned perpendicular to the film and on the.

‘side of the pipe
wall. ‘

A minimum of four (4) exposures shall be required for complete coverage with lead location markers
placed on the film side of the fitting (A, B, C, etc.) to facilitate proper orieritafi on. b

Each film group shall show the date, job number, clients name, vess
number. By default three (3) exposures shall be used with one (1)

plicable) and joint or weld
ssette.

If this varies, such changes shall be noted on radiographic repo‘vrt.

IQls shall be placed source side whenever possible.

Wire 1Qls shall be placed so that the wires traverse the we

Plaque 1Qls shall be placed parallel to the weld.

Where hand placing of the 1Ql on th
and identified as such by a lead lette

Location markers may be source
beyond the marker shall be determm
x =(/D) (M/2)

x—coverage requl‘

A wN =

D source t

ASME Section V: ion 1| work shall have relevant data entered on radiographic procedure RT-6

any the radiograph.

. when required, shall be taken in the area of interest at random locations.

All printed or transferred copies are deemed uncontrolied - CONFIDENTIAL
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Radiographic Technique RT-6

#A - Source

B *Weld Zone

C -Film

D - Location Marker
E - Penetrameter

Weld No.: As Listed On RT Report
Weld Diameter: t As Listed on RT Report
Type of Film: Refer to Section 6.0
Max. OFD: Weld Thickness

Min. SOD: SFD — Weld Thickness
SFD: IDx0.75

Type of Source: Gamma

Type of Screens: Lead

As Per Code Requirements
2.0 min. — 4.0 max.

IQ! Designation: %
Film Density (Gamma);
Job No.: As Listed on RT Report
Weld Thickriéss: As Listed on RT Report
No. of Film:Jsed As Listed on RT Report
As Required

As Required by Code
As Listed on RT Report

APPROVED BY LEVEL lii

Radiographic Technique - RT-7 (Single Wall Exposure/ Single Wall Viewing)

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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3.0
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5.0

6.0
7.0
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15.0
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When accessible, all circumferential seams shall be radiographed from the inside centre of the shell with
the radiographic source perpendicular with the weld joint (see Section 4.10.5).

The shell adjacent to the weld shall be marked in inches (preferably) on the outside surfa
fifteen (15) inches starting from the zero point, and all consecutive radiographs will shé
15, 15-30, 30-45, etc. or other divisions as required).

umbers (0-

A minimum of one (1) inch overlap at both ends of the film shall be incorporated in 6tder to show that full
coverage of joint was achieved. '
Overlapped areas shall show same location marker number.

Each radiograph shall show the date, job number, client's name; yessel (if applicable) and seam or

joint number.

By default three (3) exposures shall be used with one (1) filmig

If this varies, such changes shall be noted on the radiographic repoft

IQls shall be placed source side whenever possible.

than 30% darker or 15% lighter than t

Where hand placing of the IQl on
and identified as such by a lead lett

work shall have relevant data entered on radiographic procedure RT-7
the radiograph.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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Radiographic Technique RT-7

Weld No.: &

Weld Diameter: “| As Listed on RT Report
Type of Film: Refer to Section 6.0
Max. OFD: Weld Thickness

Min. SOD: SFD — Weld Thickness
SFD: ‘

Type of Source: Gamma

Lead

As Per Code Requirements
2.0 min. — 4.0 max.

As Listed on RT Report

As Listed on RT Report

As Listed on RT Report

As Required

As Required by Code

As Listed on RT Report

Type of Screens:
1QI Designation:

Film Density (Gamma):
Job No.:

Weld Thickness:
No. of Film Used
Exposure Time:

APPROVED BY LEVEL Ill
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Radiographic Technique - RT-8 (Single Wall Exposure/ Single Wall Viewing)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0
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13.0

14.0

15.0
16.0

17.0

For circumferential seams where the radiation source cannot be centered, an alternative: source-off-
center procedure may be employed.

The radiographic source shall be placed at a distance equal to % of the inside di
area of exposure and perpendicular to the weld joint. .

The shell adjacent to the weld shall be marked in inches (preferably) on-
fifteen (15) inches starting from the zero point, and all consecutive ra
15, 15~ 30, 30 — 45, etc.).

An appropriate number of exposures shall be taken to ensure ful

A minimum of one (1) inch overlap of previous exposure ugfit
incorporated.

Each radiograph shall show the date, job nut
applicable) and seam or joint number.

By default three (3) exposures shall be used-w
shall be noted on the radiographic report

in;referencing code requirements, no area of interest shall vary by more

Further to keeping den 5, within:
&f than the 1QI.

than 30% darker or 159

arkers are used, the amount of film coverage beyond the marker shall be determined by:
YD) (M/2)

= ¢overage required

.1 = component thickness

‘M = film side location marker interval

D = source to object distance

ASME Section VIlI, Division Il work shall have relevant data entered on radiographic procedure RT-9
sheet and shall accompany the radiograph.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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16.0  Densitometer readings, when required, shall be taken in the area of interest at random locations.

Radiographic Procedure RT-8

Position Indicators
. E-Penetrameter

Weld No.: Listed On RT Report
Weld Diameter: A5 Listed on RT Report
Type of Film; efer to Section 6.0
Max. OFD: Weld Thickness

Min. SOD: SFD — Weld Thickness
SFD: IDx0.75

Type of Source: Gamma

Type of Screens: Lead

As Per Code Requirements
2.0 min. — 4.0 max.

1QI Designation:
Film Density (Gamima);
Job No.: ' As Listed on RT Report
Weld Thickness! As Listed on RT Report
No. of Film Us As Listed on RT Report
: As Required
As Required by Code
As Listed on RT Report

APPROVED BY LEVEL Il

Radiographic Technique - RT-9

1.0 When accessible, and as an alternative to radiographic procedure RT-7, circumferential seams may be
radiographed with the film on the inside and the radiation source on the outside on the seam.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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15.0

The radiographic source-to-film distance shall be a minimum of twelve (12) inches.

Specific code/standard radiographic required sensitivity shall be the governing factor, an ,hell' Ql shall be

perpendicular to the weld.

The outside surface shall be marked in inches with location markers beginning at zero point, and all
consecutive radiographs shall show end numbers (0 -4, 4 —- 8, 8 - 12, etc.). '
An appropriate number of exposures shall be taken to ensure full covera :

A minimum of one (1) inch overlap of previous exposures, until full jo graphy is completed, shall be
incorporated. Overlapped areas shall show the same location marker, number.

Each radiograph shall show the date, job number, and client's na:ma vessel 1.D. (if applicable) and seam
or joint number. :

By default four (4) exposures shall be used with one (1) film per cgééette.

If this varies, such changes shall be noted on the radiog

IQls are placed source side. Wire IQis shall be plaged

weld reinforcement.

Further to keeping densities within referen

Location markers shall be placed sodf e side.

ASME Section VI, Division |l work:sha #have relevant data entered on radiographic procedure RT-9
sheet and shall accompany the ra )

Densitometer readings, when required, shall be taken in the area of interest at random locations.

All printed or transferred copies are deemed uncontrolled - CONFIDENTIAL
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Radiographic Technigque RT-9
n- I_.ocation Marker
E ~Penetrameter
Weld No.: As Listed On RT Report
Weld Diameter: As.Listed on RT Report
Type of Film: Refer to Section 6.0
Max. OFD: Weld Thickness
Min. SOD: SFD — Weld Thickness
SFD: As listed on RT Report
Type of Source: Gamma

Lead
As Per Code Requirements
2.0 min. — 4.0 max.

Type of Screens:
1QI Designation:
Film Density (Gamm:

Job No.: As Listed on RT Report
Weld Thickness: As Listed on RT Report
No. of Film Uge As Listed on RT Report

As Required
As Required by Code
As Listed on RT Report

Exposure Tithe

RADIQGRAPHER

APPROVED BY LEVEL ili

Radiographic Technique — RT-10
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45



a ” 0 Nondestructive Procedures Manual

NDE _
Radiographic Examination Procedures Issue: 4 Rev 1
Date: 110110

1.0

2.0

3.0

4.0

5.0

6.0
7.0
8.0
9.0
10.0

12.0

13.0

Mitred “T" joints six (6) inches or greater in outside diameter shall be radiographed from the inside center
of the pipe with the radiographic source positioned at the center of the pipe and dlrectly in hne with the
“crotch” of the mitre.

The outside surface shall be marked in inches with location markers beginning at the 1 int, and all

consecutive radiographs shall show end numbers (0 — 15, 15 - 30, 30 — 45, etc.)

A minimum of one (1) inch overlap at both ends of the film shall be mcorporated in o ‘der to show that full
coverage of the joint was achieved.

Overlapped areas shall show the same location marker number.

Each film group shall show the date, job number, client's name, ve sel I.D. {if applicable) and joint or weld
number. :

By default three (3) exposures shall be used with one (1) filmi;

If this varies, such changes shall be noted on RT Report.

Image Quality Indicators (1Qls) shall be placed source side wh;érever possible.
Wire 1QIs shall be placed so that the wires traveréé

IQls shall conform to ASME Section V, Article

able T-276 and are chosen on the basis of material
thickness plus weld reinforcement where,apphoab '

nless shims are to be used.

Further to keeping densities within reférencin de requirements, no area of interest shall vary by more

than 30% darker or 15% lighter than the'1QI.

ASME Section VIII, Division Il work gh .:ﬁéve relevant data entered on radiographic procedure RT-10

sheet and shall accompany the radi

Densitometer readings, when reguired, shall be taken in the area of interest at random locations.
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Radiographic Technique RT-10

xwveld Zone
Fitm

E-

Penetrameter

Weld No.:
Weld Diameter:
Type of Film:
Max. OFD:
Min. SOD:
SFD: .#As listed on RT Report
Type of Source:
Type of Screens:

1QI Designation:

Film Density (Gamma):
Job No.:

Weld Thickness:
No. of Film Used:
Exposure Time:
Shim Thickness:
Date:

As Per Code Requirements
2.0 min. — 4.0 max.

As Listed on RT Report

' As Listed on RT Report

As Listed on RT Report

As Required

As Required by Code

As Listed on RT Report

RADIOGRAPHER
APPROVED BY

LEVEL il
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