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Procedure Number: IN-QP-010

Owner User Program — Pressure Vessel Repair Procedure

Vessel Firetube Repair - Replacement of Damaged Sections
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Procedure Number: IN-QP-010 -Treater 630

Date: March 27/2012 CNRL Facility: 12-9 Brintnell Battery

Facility LSD: 12-09-81-22wé4 gzzfji'pti - Treater 630

A A0403458 CRN: L0015.2

Vessel Serial #: | 97015-3-30 e TBD

Vessel MAWP: | 75 psi LN 375"

E_::S::fo - Western Quality g?g:ri:;zati Gl Exact Oilfield Service's

Scope of Work: Firetube failure on heated section of tube. Replace failed section of tube. Identify

tube number and weld on flange.

P

4

3 #il&(stallation of replacement section of severely pitted or collapsed firetube from ASME Section VIl
0, ¥ Division | pressure vessel constructed of P-| Group 1 or 2 materials. Note that due to the high
likelihood of repeat failure, all repairs on vessel firetubes must be post-weld heat treated (PWHT)

regardless of whether the firetube was PWHT at time of manufacture.

Materials shall be of the same specification, grade, and dimensions as defined in the manufacturer’s
original registered design.

Vendor Qualification

1. CNRL Owner’s Inspector must review Contractor's Quality Control Program, welding procedures,
and welder qualifications prior to the start of the repair. Any concerns must be brought the

attention of the CNRL Integrity group.

Cut-Out

2. Define the area to be removed.

3. Perform UT of the cut area to determine if any laminations or discontinuities exist.
4. |If laminations or discontinuities are identified, move the cut out area to attempt to avoid these

defects.

5. Owner’'s Inspector shall approve the layout of the area to be removed prior to the initial cut being

made,

e

Make sure the firetube has been sanitized and there are no explosive environments present.
Perform the cut.
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Procedure Number: IN-QP-010 -Treater 630

Weld Preparation

8. The joint preparation shall be in accordance with the contractor’s registered WPS.

9. The surface shall be cleaned to white metal for a distance of 10 mm beyond the expected weld
area.

10. The weld area shall be MPI (where practical Wet Fluorescent MPI) examined for laminations and
surface discontinuities. If laminations or surface discontinuities are identified they shall be
brought to the attention of the Chief Inspector.

attachment area to undergo a “Bake Out” procedure. This procedure shall consist of heating the
weld attachment area and 10 cm on each side to 315°C (600°F) for and holding that temperature
for a minimum of 60 minutes. Bake out should be done prior to cutting out, if cutout is done
thermally. Stipulate controls methods.

12. Bake Out is performed by either induction coil (use thermocouples as control instrumentation) or
propane torch (use temperature-sensitive crayons — upper and lower temperature to be
controlled). Oxyacetylene torches are not acceptable.

13. If induction coils are used, a 250°C (482°F) four-hour heat treatment may be substituted for the
normal 450°C (842°F) one-hour heat treatment.

Welding

14. Minimum pre-heat shall be 80°C (176°F) for a 100 mm band on both sides of the weld attachment
area.

15. The CNRL Owner's Inspector shall witness seal on the box being broken and ensure that once
the box has been opened the electrodes are stored in an oven.

16. The CNRL Owner’s Inspector shall approve the alignment and fit-up of the replacement section
with only the tack welds in place.

17. Welding shall be in accordance with the contractor's registered PWHT WPS utilizing new E 7018-
1 (4H) electrodes.

18. Inspect root weld using dry powder MT.
19. Complete the butt welds. No down hand welding shall be used.

20. Perform post weld heat treatment (PWHT). If firetube was PWHT at time of manufacture, perform
PWHT as per U1A. If firetube was not PWHT at time of manufacture, perform PWHT by heating
to 620°C (1150°F) and holding for 1 hour. PWHT may be performed by either oven or stress-relief
truck. Heating rates shall be as per ASME Section VIII Division 1.

21. After PWHT, the weld area shall be wrapped with an insulating blanket and allowed to slow cool
to 100°C (212°F). The cooling rate shall not exceed 260°C (500°F) / hour.
Post Weld Non-Destructive Examination (NDE)

22. Complete 100% RT of butt weld joints.
23. MT 12 hours after completion of the work
24. No hydro-test is required.

Documentation

25. The CNRL Owner's Inspector must make sure that Contractor has completed required QC
documentation and jurisdictional documents.
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Procedure Number: IN-QP-010 -Treater 630

26. The CNRL Owner's Inspector must sign off the jurisdictional documents and make sure one copy
is submitted to the jurisdictional authority and one is included in the QC package.

27. Mail a hard copy of QC Documentation to:
Anthony Merle c/fo CNRL
Suite 2500, 855 — 2" Street SW
Calgary AB, T2P 4J8
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Procedure Number: IN-QP-010 -Treater 630

A#: A0403458 Date:
Vessel LSD: 12-09-81-22W4 Facility: 12-9 Brintnell Battery
Step # Desciinticn of Ste Insp. Contractor Insp. Owners Inspector
e e B Point [Tinjtial | Date | Pont [ Initial
Scope Sign-Off C 3

Mark Area

Perform UT

Move Area if Defects Found

Owners Inspector Approval

Ensure Removal of LEL

erform Bake-Out (If Required)

Heating Method Used for Bake-Out

Substitution of Inductions Coils

Pre-Heat

New Electrodes

Owners Acceptance of Fit-Up

Approved WPS

Inspect Root Weld

Completion of Weld

PWHT

Slow Cool

Step 22 | Completion of Radiography
Step 23 | 12 Hour MPI
Step 24 | No Hydrotest

Step 25 | Completion of Contractor Documentation
Step 26 | Owners Inspector Signs Jurisdictional Docs
Step 27 | Mail QC Docs to Anthony Merle
H = Hold Point, W = Witness Point, R = Review Point
Final Sign-Off
Contractor: | Owners Inspector:
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Manufactured for:
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RESOURCE COMNSTRLI/CTORS

Notoxnsp

HEAD OFFICE
PO Box 3120, 53251-RR 232

Sherwood Park, Alberta, TBA 2A6

Phone: (403) 417-7222, Fax: (403) 417-7220

RCI Resource Constructors Inc., 53251 RR 232 Sh~rwood Park, Alberta. TEA 2A6
{Name and Address of Manufacturer)
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