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1 Introduction
This document describes the steps and procedures for handling the wellhead and tubulars that
will be extracted from the SS-25 well as part of Phase 3 of the Root Cause Analysis (RCA) work.
The exact type and amount of tubulars that will be extracted will depend on the well conditions
experienced during Phase 3.


2-7/8” Tubing:
6.5 ppf N80 with API EUE connections, approximately 184 ft or 6 joints.
6.5 ppf J55 with API EUE connections, approximately 7,406 ft or 247 joints.



7.0” Casing:
23.0 ppf J55 with Speed Tite connections, approximately 2,398 ft or 60 joints.
23.0 ppf N80 with Speed Tite connections, approximately 2,202 ft or 52 joints.

The objective of this document is to ensure preservation of the evidence removed from the well
by describing the various steps, procedures and requirements from the point of removal of the
tubulars (2-7/8” and 7”) and the wellhead/tree from the SS-25 wellbore, through onsite
examination and cleaning, and then preparation for transport and storage. The goal is to extract
the tubulars in their as-recovered downhole condition, mitigate and minimize damage during
extraction, and prevent post recovery damage in order to provide as much information as possible
for the Root Cause Analysis.
Blade has provisional authority as granted by the CPUC to conduct a Root Cause Analysis on
well SS-25. During the work, the Blade Team and those parties under Blade’s direction are
responsible for directing the work of contractors retained to perform the extraction of Well SS-25
wellhead, tubing and casing - and the preservation and protection of associated evidence. The
person in charge (PIC) of the extraction activities and the protection of evidence on-site is the
Blade Team Lead, Ravi Krishnamurthy. SoCalGas and those parties under SoCalGas’ direction
are responsible for directing the contractors who will perform the abandonment of SS-25. Should
clarification be required or disagreements arise between Blade and SoCalGas; the CPUC,
DOGGR, Blade and SoCalGas (the entities) shall meet and approve forward going steps. If the
entities are unable to agree on any activities described for tubulars handling for SS-25, Blade will
document such differences and the designated regulatory agency will act as the arbiter, and make
the final decision.
All well and wellbore equipment, including tubing and casing, shall be considered potential
evidence. Therefore, every effort shall be taken to improve the chance for recovery of the tubing
and casing and to avoid inadvertent damage to equipment and/or evidence. During extraction of
the tubing the threads may be damaged or galled. Every attempt will be made to mitigate any
potential thread damage as a result of tubing extraction. Mitigation against this potential damage
includes careful attention to tool selection, operational procedures and process. This implies
careful service equipment selection and adhering to procedures that emphasize care over speed
when removing the tubing.
Care should be exercised when running tools through the casing. It is important to recognize that
the collection of logging data may mildly alter the condition of the casing. For example, the multifinger caliper and the wellbore casing scraper tool makes contact with the ID of the casing. There
may be tool marks on the casing as a result of the contact. The operations sequence and pictures
of each tool before and after each run can be used to distinguish tool marks from the pre-existing
marks.
AC-RCA Phase 3 Tubulars Handling Protocol Rev 004, 31-July-2017.docx
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Each joint will be numbered as it is extracted to identify its location in the well, and each joint will
undergo a visual inspection after it is laid out to identify any damage. The damaged sections will
be preserved for later inspection. Each joint will be cleaned and a corrosion inhibitor will be
applied. The extracted tubulars will then be loaded onto trucks for transport to a secure, climate
controlled warehouse in preparation for the metallurgical examination and full length phased array
pipe body ultra-sonic pipe inspection. Likewise, each wellhead section will be numbered, visually
inspected, cleaned, a corrosion inhibitor applied, and the section crated for storage and transport.
The logistics associated with transporting the tubulars are addressed in a separate protocol
document.
The Blade Team and those parties under Blade direction are responsible for handling and
protecting evidence during examination, cleaning and preparation for storage, and transport. The
person in charge (PIC) of these activities is the Blade Team Lead, Ravi Krishnamurthy.
Blade reserves the right to deviate from these procedures as unique situations arise in the field.
Furthermore, the Blade team shall document any significant deviation from these procedures that
may affect the ability to collect data and evidence for RCA purposes, and will notify the CPUC,
DOGGR and SoCalGas. Blade shall obtain approvals from the CPUC, DOGGR and SoCalGas
in advance of subsequent activity.
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2 Process Overview
Every tubing and casing joint will be numbered as it is extracted. This Joint Sequence Number
(JSN) and the measured length of each joint will be used to identify its depth location in the well.
The transition in weight and/or grade will be documented as the tubulars are being retrieved, if
possible. This will allow identification of the temperature and stress associated with the tubulars
during the well life.
The tubulars will be visually inspected as they are laid down on the pipe rack and given subjective
qualitative classifications such as:
A. Flawed: the joint shows obvious indications of damage including corrosion, cracks or other
anomalies.
B. No Flaws: the joint shows no obvious indications of damage or anomalies.
Visually identifiable flaws will be documented in detail onsite. If present, scale or corrosion product
samples will be collected. Joints that have large flaws or have parted downhole will require special
handling, more detailed examination and protection of the flaw area. This may include cutting a
section from the joint in order to provide sufficient protection of the flaw area. All joints will be
characterized by photographs taken during the visual inspection. The purpose of the on-site
photography is for general documentation of the condition of the pipe and the communication of
items of interest. They are not, at this stage, intended for discrimination of minute details of a flaw
or the flaw surface. Detailed examination will be done under laboratory conditions.
After visual inspection, an Evidence Data Sheet will be completed for each joint, and the Chain of
Custody (COC) documentation will initiated. The Joint Sequence Number will serve as the unique
traceability identifier that will link each joint to their respective Evidence Data Sheet and COC
documentation. Corrosion/scale samples, or sections of the joint that are removed, will be
considered to be samples of the parent joint. Each sample will be identified by a unique Sample
Number that will tie the sample back to the parent joint. In addition, each sample will have a
separate Evidence Data Sheet and COC documentation. The COC form will follow the tubing and
casing joints, and all samples collected.
After the visual inspection, the individual joints will then be cleaned and a corrosion inhibitor will
be applied. Complete joints will be packaged in bolsters for transport and storage. Bolstering will
be the primary method used for preventing handling damage during transport and storage.
Sections that have been cut from the parent joint will be packaged separately and transported
individually in wooden crates.
The internal sections of the wellhead will also be visually inspected, photographed, cleaned and
crated for storage and transport. An external NDE on the wellhead has already been completed.
Each section will be identified with a unique Section Number, and an Evidence Data Sheet will be
completed for each section. The COC documentation will be initiated following the visual
inspection.
Photographic documentation of all joints (flawed or not) prior to their departure from the loadout
site, and again upon its arrival at the storage facility, will be recorded to ensure any damage from
mishandling during transportation is appropriately noted.
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3 Wellhead Handling Procedures
A schematic of the SS-25 wellhead is shown in Figure 1, and a picture of the wellhead with the
various sections labeled is provided in Figure 2. An NDE of the wellhead exterior was conducted
in July 2016, which included Magnetic Particle Inspection (MPI), phased array Ultrasonic Testing
(UT) inspections and an x-ray inspection of the surface casing weld line. No major indications
were identified, and a report has been issued with the results.
Various parts of the wellhead will be used during the Phase 3 extraction operation. For example,
in preparation for pulling the tubing, the crown valves, cross, master valve, and tubing hanger
adaptor will be removed. The Blowout Preventer (BOP) and diverter will be installed on the tubing
head. Prior to pulling the 7.0” casing, the tubing head and double studded adapter (DSA) will be
removed and the BOP will be installed on the casing head.
The internal wellhead sections will be visually inspected, cleaned and prepared for storage after
being removed from the well. The crown valve assembly was added for the kill operation and
therefore will not be included in the RCA evaluation of the SS-25 wellhead.

Figure 1. SS-25 Wellhead and Tree Schematic
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The wellhead assembly consists of various sections and will undergo the following steps prior to
storage. A Blade representative will document the visual inspection, cleaning, and crating for
storage and transport.
1. The wellhead will be disassembled into sections that can be crated. Each section will be
stenciled as follows W001, W002, etc.
2. A visual examination and photographic documentation of the inner surfaces will be conducted
per Section 6.1 (supplements the NDE documentation and measurements already
completed).
3. The results of this inspection will be documented on the Wellhead/Tree Evidence Data Sheet
per Section 6.3.
4. The section internal surfaces will be cleaned, if necessary, using a brush and low pressure
water spray and/or cleaner per Section 6.2.
5. This will be followed by the application of a corrosion inhibitor, or the use of Volatile Corrosion
Inhibitor packaging (VCI) (reference Appendix 6.9) for longer term storage per Section 6.2.
6. No further examination of the wellhead/ tree is warranted unless visual observations or data
from the tubulars direct the RCA otherwise.
7. The individual sections will be crated for storage and transport.
8. The cleaning and crating process will be documented using the Wellhead/Tree Cleaning and
Transport Preparation Form (WCTP) as shown in Figure 16.
9. The Blade representative will complete the Chain of Custody (COC) forms as described in
Appendix 6.3. The COC procedures will document the possession and the transfer/movement
history of all sections.
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Figure 2. SS-25 Wellhead and Tree Configuration
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4 2-7/8” Tubing Handling Procedures
All work in this protocol is being directed by Blade.
The following procedures will be followed while extracting the 2-7/8” 6.50 ppf EUE tubing from
SS-25, and preparing the joints for transportation and storage.
The 2-7/8” EUE connections are threaded and coupled with an outside diameter (OD) of 3.668”.
The tubing is expected to be cut and pulled from 7,590 ft and may consist of:


6.5 ppf N80 with API EUE connections, approximately 184 ft or 6 joints.



6.5 ppf J55 with API EUE connections, approximately 7,406 ft or 247 joints.

The recommended make-up torque range per API RP5C1 is as follows:
Table 1. 2-7/8” 6.50 ppf Make-up Torques

Grade
N80
J55

Minimum
1730 ft‐lbs
1240 ft‐lbs

Optimum
2300 ft‐lbs
1650 ft lbs

Maximum
2880 ft‐lbs
2060 ft‐lbs

Special Requirements:






EUE thread protectors, pin and box, closed end.
Low-marking tong dies (with conventional dies as a backup)
Bolsters
Casing crew and torque-turn equipment
Cleaning and Corrosion inhibitor application

Rig Floor Procedures
A Blade representative will document the extraction of each joint using the Rig Floor Tubulars
Extraction Form (RFTEF) as shown in Figure 12.
1. Mark a vertical orientation line on the box.
2. Write the Joint Sequence Number on the pipe body just below the connection using a paint
stick.


The Joint Sequence Numbering format should be T001, T002, etc.



Enter the Joint Sequence Number on the RFTEF.

3. Visually examine the connection to determine if there is any observable damage, and then
photograph the connection before backing out the connection ensuring that the Joint
Sequence Number is also visible in the connection photograph.
4. Break out the connection using tubing tongs and a torque-turn monitoring system.


Record the breakout torque on the RFTEF.



Record the breakout torque vs. turns electronically using the torque-turn
monitoring system. The breakout torque may be significantly higher than the
makeup torque so appropriately sized tubing tongs should be selected.
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Photograph the pin and box after backing out the connection.

5. Lay down the joint onto the pipe rack taking care to prevent any metal to metal contact or
impact loads.
6. Pull the next joint.
a. Record the string weight on the RFTEF.
b. Pick up smoothly and slowly – there is a risk that a tubing coupling could hang up
on the 7.0” casing if it is parted. Monitor the weight indicator closely.
c. Any anomalies observed while pulling the joint will be recorded on the RFTEF.
 Avoid any sudden shock loads coming off of or setting the slips.
7. Set the slips when the next connection clears the rotary table.


Write the Joint Sequence Number again on the pipe body near the pin end just above the
box of the next joint. The Joint Sequence Number should therefore be written twice on
each joint as shown in Figure 3.

8. Check for the presence of H2S and CO2 using Draeger tubes initially and then at least after
every 30 joints pulled. Take the measurements at the rotary table level in a consistent manner.
Record all readings on the RFTEF. Check for H2S more frequently if non-zero readings are
noted.
9. Continue pulling the subsequent tubing joints in this manner.
10. Once all the tubing has been pulled, a report showing the torque vs. turns chart for each
connection backed out will be generated from the torque-turn monitoring system.
Pipe Rack Procedures
A Blade representative will conduct and document the visual inspection of each joint using the
Tubing Evidence Data Sheet as shown in Figure 7. An Evidence Data Sheet will be completed
for each joint per Appendix 6.3
1. As a joint is placed onto the pipe rack, record the Joint Sequence Number on the Evidence
Data Sheet.
2. For each joint, measure the Tally Length (TL) from the coupling face to the pin face (excluding
the pin threads) as shown in Figure 3, and record the length on the Evidence Data Sheet.
3. Visually inspect the OD of the pipe and coupling. The visual inspection will be followed with
photographic documentation of the pipe body. Every observable flaw will be documented
photographically. Absence of flaws will be noted, and one to two representative locations on
the joint will be documented using photographs. The details on conducting the visual
inspection are provided in Appendix 6.1. The focus of the visual inspection is primarily the
OD of the tubing. ID examination will require other NDE techniques that will be performed at
a later stage in the process.
4. Samples of any scale or corrosion product, or other solid material, if present on the pipe
surface, will be collected for further analysis.
5. Any flaw that is located will be cleaned and protectively wrapped, if appropriate and
necessary, as described in Section 6.1. There may be certain scenarios where there is a flaw
surface that should not be cleaned in to order preserve the surface or the scale and/or
AC-RCA Phase 3 Tubulars Handling Protocol Rev 004, 31-July-2017.docx
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corrosion product. These decisions will be made by Blade on a case-by-case basis after an
onsite assessment of the flaw.
6. Enter the classification disposition (Flawed or No Flaws) of the joint, and any other relevant
comments about the condition of the joint onto the Evidence Data Sheet.
7. Permanently mark the Joint Sequence Number at both ends of the joint.
8. Continue inspecting each subsequent joint in this manner as they are laid down.

Tally Length (TL)

T042
Coupling

T042
Joint sequence numbers

Pin

Figure 3. 2-7/8” Tubing Joint Measurement and Numbering Locations

9. Joints that have large flaws or have parted downhole will require special care. Additional
onsite inspection of the flaw surface will be conducted, and additional steps taken to preserve
the flaw.


Detailed examination of the flaw will be taken immediately after the joint is on the rig floor
before it is laid down on the pipe rack. It may be necessary to clean, visually inspect and
document the flaw inspection before the joint is laid down depending on the nature,
condition and extent of the flaw.



Sectioning of the joint on the pipe rack to remove the flaw section so that it can be
adequately preserved and protected may be required. Sectioning will be done outside the
damaged location on the joint.

Pipe Cleaning and Preservation for Transport and Storage:
After visual inspection, every joint will require further treatment for transportation and storage. It
is anticipated the tubulars will be required to be stored for an extended period. The cleaning and
preservation procedures are intended to mitigate changes during storage. A Blade representative
will witness and document the cleaning of each joint using the Pipe Cleaning and Transport
Preparation Form (PCTPF) as shown in Figure 13.
Every joint will go through the following process in preparation for transportation and storage.
1. As described in Section 6.2, the entire joint will require cleaning using a brush and low
pressure water spray and/or a cleaner.
2. Following cleaning, a visual inspection will be conducted and the flaws will be documented
per Appendix 6.1.
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3. Then the joint will be treated with a corrosion inhibitor fluid that will protect the carbon steel
and mitigate corrosion due to moisture and oxygen exposure over an extended storage period.
4. After the corrosion inhibitor has cured, Volatile Corrosion Inhibitor (VCI) (reference Appendix
6.9) will be inserted into the ID of each joint of tubing, and then the pin and box protectors will
be installed.
5. The cleaning process for joints that have large flaws or have parted will be finalized after initial
observation and will be commensurate with the type and nature of the flaw. In general, the
process will include:


The flaw surface will be cleaned, if appropriate. There may be certain types of flaws that
need to be preserved in the condition retrieved; the process of cleaning may damage the
corrosion or scale product or the flaw fracture surface; in these cases the flaws may not
be cleaned.



A corrosion inhibitor, if appropriate, will then be applied to protect the flaw surface.



The region around the flaw will be protected. Any general cleaning in the region will be
carefully completed without impacting the flaw surface.

Transport Preparation Procedures
A Blade representative will witness and document the loading of the joints onto the trucks for
transport to the storage facility.
1. Full length joints of tubing will be placed in a bolstering system to minimize the chances of
damage during transportation and storage. An example of the bolstering system is shown in
Figure 4.
 Bolstering is the primary method used for preventing damage during transport
and storage.
2. The bolstered joints will be loaded onto the trucks using a forklift or crane for transport to
storage.


A forklift will have padded forks.



A crane will use nylon slings and spreader bars.

3. The Joint Sequence Number of each joint loaded onto a particular truck will be documented.
The Joint Sequence Number will be cross referenced to that truck and trailer license plate
number.
4. Joints that have large flaws or have parted may require local sectioning. These sections will
be packaged separately and transported in wooden crates. The intent here is to ensure that
there is sufficient protection to preserve the flaw in order to conduct a laboratory examination.
 Extreme care will be taken to not cause any handling damage.
5. The cleaning and loading process will be documented using the Pipe Cleaning and Transport
Preparation Form (PCTPF) as shown in Figure 13.
6. The Blade representative will complete the Chain of Custody (COC) forms as described in
Appendix 6.3. The COC procedures will document the possession and the transfer/movement
history of all the joints.
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Figure 4. Bolstering System Example
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5 7.0” Casing Handling Procedures
All work in this protocol is being directed by Blade.
The following procedures will be followed while extracting the 7.0” 23.0 ppf J55 and 23.0 ppf N80
Speed Tite casing from SS-25 and preparing the joints for transport. The casing is expected to be
cut and pulled from approximately 930 ft first. Any further extraction of 7” will be considered based
on the wellbore conditions identified at the time and will require further regulatory approval.
The 7.0” Speed Tite connections are integral upset box with an OD of between 7.369” and 7.444”.
The connections will not be backed out. Instead, the casing will be cut, and the made-up
connection will be preserved for subsequent inspection and testing.
Special Requirements:






Casing Running Tool (CRT)
Power Hack Saw (pipe cutter)
Bolsters
Cleaning and Corrosion Inhibitor application
End Caps

Rig Floor Procedures
A Blade representative will document the extraction of each joint using the Rig Floor Tubulars
Extraction Form (RFTEF) as shown in Figure 14.
1. Pick up the joint with the casing running tool (CRT). Write the Joint Sequence Number on
the pipe body just below the upper end of the joint using a paint stick.
a. The Joint Sequence Numbering format should be C001, C002, etc.
b. Enter the Joint Sequence Number on the RFTEF.
c. Record the string weight on the RFTEF.
2. Continue picking up the joint.
a. Pick up smoothly and slowly. Monitor the weight indicator closely.
b. Any anomalies observed while pulling the joint will be recorded on the RFTEF.
 Avoid any sudden shock loads coming off of or setting the slips.
3. Set the slips when the next connection is above the rotary
a. Write the Joint Sequence Number again on the pipe body just above the slips.
b. Write the Joint Sequence Number for the next joint just above where it will be cut
as shown in Figure 5. Therefore, the upper (long part of the joint) will have a Joint
Sequence Number, and the lower part of the cut joint will have the next Joint
Sequence Number.
4. Install a collar clamp above the slips with enough room to saw cut the casing and have
enough stick-up to latch the next joint with the CRT.
5. Check for the presence of H2S and CO2 using Draeger tubes initially and then at least every
6 joints pulled. Take the measurements at the rotary table in a consistent manner. Record all
readings on the RFPTF. Check for H2S more frequently if non-zero readings are noted.
AC-RCA Phase 3 Tubulars Handling Protocol Rev 004, 31-July-2017.docx
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6. Cut the casing 24-30” below the connection torque shoulder as illustrated in Figure 5 using
the power hack saw.
7. Back out the CRT and lay down the joint onto the pipe rack taking care to prevent any metal
to metal contact or impact loads.
8. Latch the CRT on the cut joint and continue pulling the subsequent casing joints in this
manner.
Pipe Rack Procedures
1. A Blade representative will conduct and document the visual inspection of each joint using
the Tubing Evidence Data Sheet as shown in Figure 8. An Evidence Data Sheet will be
completed for each joint per Appendix 6.3
2. As a joint is placed onto the pipe rack, record the upper Joint Sequence Number on the
Evidence Data Sheet.
3. For each joint, measure the Length to Connection (LTC) length from the top of the long end
of the joint to top of the box end shown in Figure 5, and record the length in the Evidence
Data Sheet.
4. For each joint, measure the Overall Length (OAL) from the top of the long end of the joint to
the opposite end of the cut joint as shown in Figure 5.
5. Visually inspect the OD of the pipe. The visual inspections will be followed with photographic
documentation of the pipe body. Every observable flaw on the pipe and connection will be
documented photographically. Absence of flaws will be noted, and one to two locations on
the joint will be documented using photographs. The details on conducting the visual
inspection are provided in Appendix 6.1. The focus of the visual inspection is primarily the
OD of the casing. ID examination will require other NDE techniques that will be utilized at a
later stage in the process.
6. Samples of any scale or corrosion product, or other solid material, if present on the pipe
surface, will be collected for further analysis.
7. Any flaw that is located will be cleaned and protectively wrapped, if appropriate and
necessary, as described in Section 6.1. There may be certain scenarios where there is a
flaw surface that should not be cleaned in order preserve the surface or the scale and/or
corrosion product. These decisions will be made by Blade on a case-by-case basis after an
onsite assessment of the flaw.
8. Enter the classification disposition (Flawed or No Flaws) of the joint and any other relevant
comments about the condition of the joint onto the Evidence Data Sheet.
9. Permanently mark the Joint Sequence Numbers at both ends of the joint (upper end), and
mark the Joint Sequence Number of the next joint below the connection (lower end) as shown
in Figure 5.
10. Continue inspecting each subsequent joint as they are laid down in this manner.
11. Joints that have large flaws or have parted downhole will require special care. Additional
onsite inspection of the flaw surface will be conducted, and additional steps taken to preserve
the fracture surface.


Detailed examination of the flaw will be taken immediately after the joint is on the rig
floor before it is laid down on the pipe rack. It may be necessary to clean, visually
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inspect and document the flaw inspection before the joint is laid down depending on
the nature, condition and extent of the flaw.


Sectioning of the joint on the pipe rack to remove the failed section so that it can be
adequately preserved and protected may be required. Sectioning will be done outside
the damaged location on the joint.

Overall Length (OAL)
24‐30"

Length to Connection (LTC)

C015

C015
Joint sequence numbers

Upper End

Connection

C016
Cut Location
Lower End

Figure 5. 7” Casing Measurement and Numbering Locations
Pipe Cleaning / Storage Preparation:
After visual inspection, every 7” joint will require further treatment for transportation and storage.
It is anticipated the tubulars will be required to be stored for an extended period. The cleaning
procedures are intended to mitigate changes during storage. A Blade representative will witness
and document the cleaning of each joint using the Pipe Cleaning and Transport Preparation Form
(PCTPF) as shown in Figure 15.
Every joint will go through the following process in preparation for transportation and storage.
1. As described in Section 6.2, the entire joint will require cleaning using a brush and low
pressure water spray and/or cleaner.
2. Following cleaning, a visual inspection will be conducted and the flaws will be documented
per Appendix 6.1
3. Then the joint will be treated with a corrosion inhibitor that will protect the carbon steel and
mitigate corrosion due to moisture and oxygen exposure over an extended storage period.
4. After the corrosion inhibitor has dried, VCI (reference Appendix 6.9) will be inserted into the
ID of each joint of casing, and then end caps will be installed on either end of the joint.
5. The cleaning process for joints that have large flaws or have parted will be finalized after initial
observation and will be commensurate with the type and nature of the flaw. In general, the
process will include:


The flaw surface will be cleaned, if appropriate. There may be certain types of flaws that
need to be preserved in the condition retrieved; the process of cleaning may damage the
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corrosion or scale product or the flaw fracture surface; in these cases the flaws may not
be cleaned.


A corrosion inhibitor will then be applied to protect the fracture surface.



The region around the flaw will be protected. Any general cleaning in the region will be
carefully completed without impacting the flaw surface.

Transport Preparation Procedures
A Blade representative will witness and document the loading of the joints onto the trucks for
transport to the storage facility.
1. Full length joints of casing will placed in a bolstering system to minimize the chances of
damage during transportation and storage. An example of the bolstering system is shown in
Figure 4.
 Bolstering is the primary method used for preventing damage during transport
and storage.
2. The bolstered joints will be loaded onto the trucks using a forklift or crane for transport to
storage.


The forklift will have padded forks



A crane will use nylon slings and spreader bars.

3. The Joint Sequence Number of each joint loaded onto a particular truck will be documented.
The Joint Sequence Number will be cross referenced to that truck’s license plate number.
4. Joints that have large flaws or have parted may require local sectioning. These sections will
be packaged separately and transported in wooden crates. The intent here is to ensure that
there is sufficient protection to preserve the flaw in order to conduct a laboratory examination.
 Extreme care will be taken to not cause any handling damage.
5. The cleaning and loading process will be documented using the Pipe Cleaning and Transport
Preparation Form (PCTPF).
6. The Blade representative will complete the Chain of Custody (COC) forms as described in
Appendix 6.3. The COC procedures will document the possession and the transfer/movement
history of all the joints.
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6 Appendix
The following supplemental information is provided in this section.


Section 6.1: Visual Inspection Procedures



Section 6.2: Joint Cleaning and Corrosion Protection Procedures



Section 6.3: Evidence Data Sheet & Chain of Custody Forms



Section 6.4: Tubulars Performance Data



Section 6.5 Extraction Documentation Forms



Section 6.7: Tectyl 506 Product Information



Section 6.6: Sentinel 909 Cleaning Product Information



Section 6.8: Tectyl 846 Class 1 Corrosion Inhibitor Product Information



Section 6.9: Volatile Corrosion Inhibitor (VCI) Product Information
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6.1 Visual Inspection Procedures
The focus of the visual inspection is primarily the OD of the tubing and casing. ID examination will
require other NDE techniques that will be performed at a later stage in the process. The intent of
the visual inspection is to document the as-recovered downhole condition of the tubulars (flawed
or not) extracted from the well. The objective is to:


Identify any metal loss damage (e.g. pits, wall thickness loss or other corrosion that may
undermine load and pressure containment) on the casing, and/or tubing, and/or
connections.



Identify any indications of ductile overload; plasticity and/or deformation.



Identify any large cracks in the body of the joints and/or connection.



Identify any scars, slip marks, tong marks, and any associated handling damage on the
tubing, and/or casing, and/or connections.



Identify presence of deformations on the pipe joints, and/or connections.



Identify presence of corrosion products; and/or kill fluid particles.



Identify indications of over torqueing, and/or other signs of connection damage.

Note that while the procedures described below focus on the tubing and casing, the same
philosophy will be applied to the inspection of the wellhead sections.

The inspection will be conducted as follows:
1. Ensure that the Joint Sequence Numbers and Orientation mark are clearly legible.
2. Examine the full length of the joint from the coupling/upper end to the pin/lower end.
3. If a flaw is observed, write the number “1” next to the flaw using a paint marker or paint stick.
If another flaw is observed, write the number “2” next to it and so on for each flaw identified.
4. Rotate and examine the joint marking the location of all flaws.
5. Continue this process until the full circumference of the joint has been examined.
6. Photographically document the inspection as follows:
a. Begin by taking a picture of the coupling/upper end of the joint with the Joint Sequence
Number visible in the picture.
b. Photograph all of the flaws that were observed.


flaws will also be photographed with a scale placed alongside to indicate size.



the distance from the flaw to the coupling or pin end will be measured and recorded.



if no flaws are observed, take several pictures that represent the overall condition of
the joint.

c. End by taking a picture of the Joint Sequence Number at the pin/lower end of the joint.
d. All photographs will be backed up to a hard drive at the end of each day.
7. Scale and/or corrosion product or other solids on the pipe surface will be collected after
photographing.
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A soft metal (e.g. brass) or plastic scraper/spatula will be used to collect the samples.



Scale/corrosion and solid samples will be collected in a sample container. Collect as
much as reasonably possible. Target to collect at least 2 to 5 grams.



If there is extensive scale/corrosion on a joint, then one sample each should be taken
from 3 to 5 different locations.



Clean the scraper/spatula with acetone and then rinse with distilled water before each
use.

8. Document the results in the Evidence Data Sheet.

The preservation and protection of flaws will be done as follows:
The nature, condition and extent of the flaw will dictate the measures that need to be taken to
preserve and protect the flaw for transport. The base case preservation plan is to clean and
protect each flaw. Protection for most flaws is provided by the bolstering system, which prevents
metal to metal contact and handling damage. Preservation is addressed through the application
of the corrosion inhibitor. The exact measures that need to be taken will be determined by Blade
at the time. The general process is as follows:
1. As a general guideline, the flaw location will first be cleaned, unless determined that it is better
preserved without any further cleaning. There may be a case, for example, where the flaw is
a tight crack that is better left as-is for laboratory analyses rather than cleaning and introducing
a fluid into the crack that might damage the surface. Such a determination will be made onsite
by Blade on a case-by-case basis.


If the flaw is small, then acetone will applied using a soft paint brush to clean the flaw
surface and surrounding area. Any general cleaning in the region will be carefully
completed without impacting the flaw surface.



After the area has been allowed to air dry, Tectyl 506 corrosion inhibitor (reference
Appendix 6.7) will be applied on the flaw surface and the surrounding area, as per ASM
(American Society of Metals) handbook Volume 12, page 73.



If the flaw is large, then low pressure water spray will be used to clean the flaw surface
and surrounding area. After the area has been allowed to air dry, Tectyl 506 corrosion
inhibitor will be applied using a soft paint brush for protection of the flaw surface and
surrounding area.

2. Flaws requiring additional protection.


Wrap the flaw area to preserve the area in its current condition, and prevent further
damage so that it can be examined later. VCI impregnated packaging material (reference
Appendix 6.9) will be utilized to supplement the Tectyl 506 coating by providing an
additional corrosion inhibiting barrier. Preservation materials include VCI stretch film, VCI
foam packaging, or other protective covers.



If it is determined that the flaw cannot be adequately be preserved and/or protected in its
as-is condition on the joint, the flaw area will be sectioned and removed from the joint to
be handled separately. Sectioning will be done outside the damaged location on the joint.
Prior to sectioning ultrasonic or other inspection methods will be utilized to ensure that
there are no ID flaws in the area where the cut is to be made.

3. Other considerations:
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Do not mechanically clean, sandblast, wire-brush, or acid clean any flaws prior to proper
analyses in the laboratory. Deposits in the flaw region might be helpful in determining the
cause(s) of the failure.



When handling sections containing the flaw area, care must be taken to preserve
specimens in the as-recovered condition to provide as much information as possible for
determination of the cause of the failure.



If a joint is fractured into two or more separate pieces, do not fit the fracture surfaces back
together. Certain metallurgical features on the fracture face can help determine the cause
of the failure and can be easily damaged.
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6.2 Cleaning and Corrosion Protection Procedures
After visual inspection, each joint will be cleaned and a corrosion inhibitor will be applied as
described below. It is envisioned that this will involve moving the joint from the pipe rack to a
separate cleaning station.
Note that while the procedures described above focus on the tubing and casing, the same
philosophy will be applied to the cleaning and the application of corrosion inhibitor to the internal
wellhead sections.
1. The outer circumference of the joint will be cleaned with a brush and low pressure water spray
and/or Sentinel 909 cleaner (reference Appendix 6.7) depending on the condition of the
surface.


The water used for cleaning will be the municipal water available at Aliso Canyon.



Brushes will have stiff plastic bristles.

2. The internal area of the joint will then be cleaned with a brush on a lance and low pressure
water spray and/or Sentinel 909. Spraying can be done from both ends of the joint.
3. The joint will be allowed to air dry or compressed air will be used to remove moisture.
4. Re-write the Joint Sequence number on both ends of the joint.
5. Tectyl 846 Class 1 corrosion inhibitor (reference Appendix 6.8) will be applied to the OD.
Tectyl 846 (or equivalent) and a VCI product will be applied to the ID.


Tectyl 846 is the base case product for ID corrosion protection. However, a different VCI
product may be used to replace the Tectyl 846 for ID protection, in which case the
subsequent steps will be adjusted.

6. The Tectyl 846 should be dry to touch after 4 hours at 77°F. After 4 hours, evaluate the
corrosion inhibitor condition to allow bolstering.
7. Volatile Corrosion Inhibitors (VCI) will be used to augment the protection provided by Tectyl
846 by providing supplemental ID protection for both tubing and casing.
Therefore prior to bolstering:
a) VCI will be inserted into the ID of each joint of tubing, and the pin and box thread protectors
will be installed.
b) VCI will be inserted into the ID of each joint of casing, and then end caps will be installed
on either end of the joint.
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6.3 Evidence Data Sheet & Chain of Custody
An Evidence Data Sheet will be generated for every tubing and casing joint extracted from the
wellbore as well as for each section removed from the wellhead/tree. The Evidence Data Sheet
will contain all the relevant data for each individual joint or wellhead section including quantitative
measurements such dimensional measurements, visual observations and so on.


The Evidence Data Sheet for casing/tubing will use the Joint Sequence Number as a
unique traceability identifier. The Evidence Data Sheet for Wellhead/Tree will use the
Section Number as a unique traceability identifier.



Corrosion/scale samples that are collected will be considered “samples" of the parent joint.
Each sample will be identified by a unique Sample Number that will tie the sample back
to the parent joint. The Sample Number will be generated by adding S1, S2, S3, and so
on to the Joint Sequence Number.
Example: if a scale sample is taken from joint number T001, the scale Sample Number
will be “T001S1”. A label with the sample number will be affixed to the bag containing the
sample.



If a portion of a casing or tubing joint is cut and removed, the cut section will be considered
as a "section" of the parent joint. Each section will be identified by a unique Section
Number that will tie the section back to the parent joint. The Section Number will be
generated by adding 'A', 'B', 'C' and so on to the Joint Sequence Number. This Section
Number will be stenciled on the OD of the cut section.
Example: If a section is cut/removed from joint number C001, the Section Number for the
different sections will be identified as “C001A", "C001B" and so on.



Likewise, if a wellhead section is disassembled a unique letter will be assigned to each of
the sub-sections. For example, if section W001 is disassembled the different sub-sections
will be "W001A", "W001B" and so on.



A separate Evidence Data Sheet will be generated for each sample or section described
above.



A separate COC form will be generated for each sample or section. The Evidence Data
Sheet will also reference the COC Form Number.



This process for identifying samples/sections will be followed regardless of whether, for
example, a joint is sectioned locally or later at the lab.

Once completed, Blade will retain the original form and a scanned copy of the Evidence Data
Sheet will be made. As such, there will be a unique identifier for everything that is extracted from
SS-25. Examples of Evidence Data Sheet forms are shown in Figure 6 through Figure 8.
Chain of Custody Process
The Chain of Custody (COC) form documents the possession and transfer/movement history of
the tubulars, sections and samples that are extracted or removed. Each COC form will have a
COC Form Number that will be tied to individual Evidence Data Sheets through the Joint
Sequence Number or Section Number.
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Wellhead/Tree COC
Each wellhead/tree section will have its own individual COC form. The Section Number will
be entered on the COC form, and the COC Form Number will be entered on the Evidence
Data Sheet.
The wellhead COC Form Numbers will be as follows:
 Wellhead section: AC-RCA-25-W001, AC-RCA-25-W002, AC-RCA-25-W003….



2-7/8” Tubing COC
Every 2 7/8” joint will have its own COC form.
The Joint Sequence Number for each joint covered under a particular COC form will be
entered on the COC form, and the COC Form Number will also be entered on the Evidence
Data Sheet for each joint covered under the COC form.
The tubing COC Form numbers will be as follows:
 2 7/8” tubing joints: AC-RCA-25-T001, AC-RCA-25-T002, AC-RCA-25-T003…



7.0” Casing COC
Every 7.0” casing joint will have its own individual COC form. The Joint Sequence Number
will entered on the COC form, and the COC Form Number will entered on the Evidence Data
Sheet.
The casing COC Form numbers will be as follows:
 7” casing joints: AC-RCA-25-C001, AC-RCA-25-C002, AC-RCA-25-C003…

Once completed, a scanned copy of the COC form will be made. The original tubing and casing
COC forms will travel with the bolsters and/or crated samples. Original wellhead COC forms will
travel with the crate for that section. The COC forms will therefore travel with the joint/section as
it is moved from one location to another. The receiver will be instructed to complete the COC
form upon receipt of the evidence and a copy will be sent to the Blade RCA team. The movement
history will be recorded in the Blade COC log. As such, the movement history of every tubing,
casing and wellhead section that is extracted from the wellbore will be identified and tracked.
Examples of Chain of Custody forms are shown in Figure 9 through Figure 11.
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Figure 6. Wellhead/Tree Evidence Data Sheet
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Figure 7. Tubing Evidence Data Sheet
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Figure 8. Casing Evidence Data Sheet
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Figure 9. 2-7/8” Tubing COC Forms
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Figure 10. 7.0” Casing Form
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Figure 11. Wellhead/Tree COC Form
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6.4 Tubular Performance Data
For reference, dimensional and performance data for the tubulars that were run in the SS-25 well
is provided below.
Table 2. Casing and Tubing Data
Tubulars Data
OD

Weight

(in)

(ppf)

Conductor

20"

?

Surface

11‐3/4"

42.0

String

Production

7.0"

Tubing

Setting Depths (MD)

Nom Wall

Nom ID

Drift ID

(in)

(in)

(in)

Hanger

Base

ft

?

?

?

?

?

?

?

?

‐‐‐

YT H40

0.333

11.084

10.928

0

990

990

API STC

41,580

23.0

J55

0.317

6.366

6.241

0

2,398

2,398

Speed Tite

55,154

23.0

N80

0.317

6.366

6.241

2,398

6,308

3,910

Speed Tite

89,930

26.0

N80

0.362

6.276

6.151

6,308

8,282

1,974

Speed Tite

51,324

29.0

N80

0.408

6.184

6.059

8,282

8,585

303

Speed Tite

8,787

6.5

N80

0.217

2.441

2.347

0

184

184

API EUE

1,196

6.5

J55

0.217

2.441

2.347

184

8,496

8,312

API EUE

54,028

2‐7/8"

Grade

Length

Air Wt

Conn

lbs

Tubulars Nominal Performance
OD

Weight

(in)

(ppf)

Conductor

20"

Surface

11‐3/4"

String

Production

Tubing

7.0"

2‐7/8"

Grade

Conn

?

?

42.0
23.0

Pipe Data

Connection Data

Nom Wall

Burst

Collapse

Tension

?

?

?

?

YT H40

API STC

0.333

1,980

J55

Speed Tite

0.317

4,360

?

OD
?

ID
?

Burst
?

Tensile
?

1,040

478,000

12.750

11.084

1,980

307,000

3,270

366,000

7.369

6.366

23.0

N80

Speed Tite

0.317

6,340

3,830

532,000

7.369

6.366

26.0

N80

Speed Tite

0.362

7,240

5,410

604,000

7.369

6.276

29.0

N80

Speed Tite

0.408

8,160

7,030

676,000

7.369

6.184

6.5

N80

API EUE

0.217

10,570

11,100

145,000

3.668

2.441

10,570

145,000

6.5

J55

API EUE

0.217

7,265

7,676

99,661

3.668

2.441

7,260

99,700

Table 3. Tubing String Details
Description
DFE
Tubing Hanger
6 Jts 2‐7/8" 8 rd EUE N‐80 Tubing

Length (ft)
6.35

Top of Tool (ft)

Bottom of Tool (ft)

0.50

6.35

6.85

183.68

6.85

190.53

265 Jts 8 rd EUE J‐55 Tubing

8,202.59

190.53

8,393.12

Pup Jt 8 rd EUE N‐80 Tubing

4.00

8,393.12

8,397.12

Camco MMG Mandrel with DCRT valve

8.43

8,397.12

8,405.55

Coupling

0.67

8,405.55

8,406.22

31.40

8,406.22

8,437.62

2.15

8,437.62

8,439.77

Camco SC‐1 Safety System (annular flow safety system)

15.27

8,439.77

8,455.04

Camco 20' Blast Joint

19.77

8,455.04

8,474.81

Otis XN No‐Go Nipple

1.17

8,474.81

8,475.98

Camco 10' Blast Joint

9.67

8,475.98

8,485.65

Baker Latch‐in Locator

1.10

8,485.65

8,486.75

1 Jt 2‐7/8" 8 rd EUE N‐80 Tubing
Pup Jt 8 rd EUE N‐80 Tubing

Baker Seal Assembly

4.20

8,486.75

8,490.95

Baker Production Tube

5.26

8,490.95

8,496.21
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6.5 Extraction Documentation Forms

Figure 12. 2-7/8 Rig Floor Tubulars Extraction Form (RFTEF) Example
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Figure 13. 2-7/8" Pipe Cleaning and Transportation Preparation Form (PCTPF) Example
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Figure 14. 7.0” Rig Floor Tubulars Extraction Form (RFTEF) Example
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Figure 15. 7.0” Pipe Cleaning and Transportation Preparation Form (PCTPF) Example
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Figure 16. Wellhead Tree Cleaning and Transportation Preparation Form (WCTPF)
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6.6 Tectyl 506 Corrosion Inhibitor Product Information
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6.7 Sentinel 909 Cleaning Product Information
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6.8 Tectyl 846 Class 1 Corrosion Inhibitor Product Information
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6.9 Volatile Corrosion Inhibitor (VCI) Product Information
VCI are compounds that release molecules into the air which attach to metal surfaces forming a
corrosion inhibiting layer a few molecules thick. An advantage of using VCI's is that the molecules
will penetrate into inaccessible crevices and gaps thereby reaching complex surfaces that are
difficult to coat with conventional products. VCI compounds can be added to various types of
packaging and wrapping materials, and will therefore provide corrosion protection without having
to be in direct contract with area being protected. VCI products that are compliant to US Military
Performance or NACE specifications will be utilized.
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