www.bhge.com/pps

CPIG IN-LINE INSPECTION FINAL REPORT

RELIABILITY INTEGRITY DELIVERY

The Dock #1 main 42” transfer line from the Terminal is out of service due to identified
pipeline anomalies. Crude oil transfers to and from dock 1 use an alternate 20” pipeline. The
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The Dock #1 main 42” transfer line from the Terminal is out of service due to identified pipeline anomalies. Crude oil transfers to and from dock 1 use an alternate 20” pipeline. The main 42” transfer pipeline Inspection report will be evaluated and repairs performed to return the pipeline to normal crude oil service prior to lease turnover.   
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Shell Pipeline Company
Sugarland 42in Dock Line 1
High Resolution MFL Final Report

PURPOSE

The purpose of this in-line inspection (ILI) survey was to inspect the Sugarland 42in Dock Line 1 Line
with the Baker Hughes, a GE company PPS Process and Pipeline Services (CPIG) high-resolution MFL
metal loss tool.

This High Resolution MFL Final Report is an executive summary of the attached metal loss database;
Pipeline Features Listing (see Attachment 7.1) and Pipe Tally (see Attachment 7.2).
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1.0 General

The 42" HRC-1 tool was launched at 10:59:55 and received at 11:56:20 on October 26, 2018.
The ILI survey recorded a total distance of 1.2 miles with a total run time of 0.93 hours, working
out to an average speed of 1.2 mph (excluding stops).

Baker Hughes, a GE company PPS field operations personnel was: Sam Garcia
Baker Hughes, a GE company PPS analyst was: Randall Gil
QA/QC was performed by: Armando Hernandez

There were 3866 metal loss anomalies (greater than or equal to a minimum predicted wall loss of
15%) detected by CPIG’s MFL tool. The deepest anomaly in this line was predicted to be an
external 82% WT metal loss at odometer 69.90 ft.

Total MFL line coverage is 99.9%. 6 MFL sensors became intermittent during the run affecting
0.1% of the data. Review of these sensors has identified that some metal loss anomalies were
coincident with the missing data. The Caliper also failed for this line. Total Caliper Data coverage
is 54%. 24 Caliper sensors became intermittent/noisy during the run.
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2.0 Metal Loss and Deformation Anomalies

2.1 2.1 Specific Feature Reports (Tables 1A to 1D, Attachment 7.3)

The survey identified the following indications within the stated classifications:

Liguid Service Pipeline

Q.llj.ﬁgity Description

6 Group 1

0 Group 2

4 Group 3

0 Group 4
Table 1A.

** Note: Please refer to the Shell documentation for the classifications of the Group 1, 2, 3 and 4. (Shell
Document 3TS-002 In-Line Inspection (ILI) of Pipelines Rev July 2013).
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2.3

Summary and Statistical Data (Metal Loss)

The identified anomalies are classified within the stated ranges:

TOTAL INTERNAL EXTERNAL

Metal Loss 3866 3866 0
Axial Groove 9 9 0
Axial Slot 0 0 0
Circ Groove 33 33 0
Circ Slot 306 306 0
Isolated 0 0 0
Pinhole 0 0 0
Pitting 2879 2879 0
General 207 207 0
Cluster 432 432 0
15%-19% 1129 1129 0
20%-29% 1769 1769 0
30%-39% 640 640 0
40%-49% 218 218 0
50%-59% 79 79 0
60%-69% 25 25 0
70%-79% 5 5 0
80%-90% 1 1 0
90%-100% 0 0 0

ERF <0.6 3866 0 3866
0.6<=ERF<0.8 0 0 0
0.8<=ERF<0.9 0 0 0
0.9<=ERF<1.0 0 0 0
1.0<=ERF<1.2 0 0 0
ERF>=1.2 0 0 0

Table 3.
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The histograms (i.e. metal loss 0.5 miles) can be seen in the attached Frequency
Distribution Plots (See Figure 1A tolD, Attachment 7.5).

The Pressure Sentenced Plots (see Figure 3A, Attachment 7.7).
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During the manufacturing process of creating a piece of pipe, numerous material flaws can
occur during the fabrication and/or welding of the pipe. These abnormalities can include
laminations, inclusions, hard spots, slivers, blisters, laps, weld trim, internal coating
imperfections, or other features that have altered the magnetic permeability of the pipe line.
If analysis identifies an indication consistent with that of one of these features, it is
characterized as a Manufacturing Indication.

Baker Hughes, a GE company Pipeline Inspection’s sizing algorithms are based on the
assumption that the flux leakage measured is associated with pure metal loss. As
manufacturing anomalies can be the result of other physical properties, the actual depths
and dimensions may differ slightly to those estimated during the analysis. It is for this
reason that the predicted dimensions of a PMA are often provided as a general extent of an
anomaly, though location will be precise (Chainage and clock position). The depth
measurement reported for the PMA is the equivalent metal loss that would be calculated
from the flux leakage signal response were it pure metal loss resulting as an example from
corrosion. Where a manufacturing anomaly contains multiple signhals the dimensions will
correspond to the overall extent of the anomaly and the depth measurement to the deepest
equivalent metal loss calculated within the PMA.

Metal Loss ILI Report Corrosion Interaction Method: 1” x 6t, where t is the associated wall
thickness.

Corrosion Assessment Method: Modified B31G

ERF:[—MO‘P}
P'=0.72*PBurst

Where Phurst (Modified B31G) is the calculated burst pressure of a metal loss anomaly.
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3.0 Pipeline Indications

This section describes pipeline anomalies (other than metal loss), casings, appurtenances, above
ground reference (markers) locations and pipe type classifications.

3.1 Manufacturing and Construction Anomalies

The table below lists the manufacturing and construction anomalies detected by the tool
and included in the “Features Listing”. They are as follows:

Description N“F“beir of

Indications
Pipe Mill Anomalies 0
Manufacturing Indications 0
Girth Weld Anomalies 0
Seam Weld Anomalies 0
Close Metal Objects 10
Touching Metal Objects 0

Table 4.

3.1.1 Manufacturing Indications are “metal loss” anomalies that do not appear to be
surface breaking. The origin of such anomalies could be mid-wall indications such
as inclusions and laminations. These indications cannot be sized, but the
orientation is provided in the “Features Listing”.

As mentioned in section 1.0 above, if these manufacturing anomalies break either
the internal or external pipe surface, they will be classified as pipe mill anomalies.

3.1.2 Girth Weld Anomalies are construction-related defects. Examples of girth weld
anomalies include the following: lack of penetration, lack of fusion and
misalignment. These indications cannot be sized, but the orientation is provided in
the “Pipeline Features Listing”.

3.1.3 Seam Weld Anomalies are a manufacturing-related defect. Examples of long
seam weld anomalies include the following: lack of penetration, lack of fusion,
misalignment, etc. These indications cannot be sized, but the orientation is
provided in the “Features Listing”.

3.1.5 Close metal objects (also referred to as “metal in close proximity) are ferrous
‘metal gain” objects that have been detected adjacent to the pipeline but do NOT
appear to touch the pipeline.

3.1.6  Touching metal objects are ferrous “metal gain” objects that have been detected
adjacent to the pipeline and that appear to touch the pipeline.



Shell Pipeline Company

B Sugarland 42in Dock Line 1

ER
UGHES

a GE company

3.2 Casing Report

A casing report (Table 5A, Attachment 7.7) has been included in this document listing the
start and end of each casing. The start of casing has been identified with stationing values
provided from the alignment sheets indicating the start and end of the crossing. In addition
to the casings listed, any indications (itemized in the “Pipeline Features Listing”) found
within the cased area of the pipe have been included. A summary is as follows:

- Number of
Description -
Casings
Casings identified by the ILI survey 0
Eccentric casings 0
Possible Metallically shorted casings 0
Casings containing = 50% deep external metal loss 0
Casings containing 15 — 49% deep external metal loss 0
Casings containing deformation anomalies 0
Table 5.

3.3 Pipeline Appurtenances

The “Features Listing” includes the centerline location and orientation of all pipeline
appurtenances detected in the ILI survey. A summary is as follows:

- Number of
Description
Appurtenances

Anchors 0
Valves 1
Tees 0
Taps 1
Flanges 2
Stopples 0

CP Point 0

Pipe Supports 0

Off Take 0
Weld + End 0

Table 6
3.4 Existing Repairs
A summary is as follows:
Description Number of Existing Repairs

Full Encirclement Sleeves 2

Half Wrap Repairs 0

Patch Repairs 0

Metal Deposition Repairs (Puddle welds) 0

Composite Repair Sleeves* 0

Other Existing Repairs 0

*Composite repair sleeves must be appropriately marked in order to be detected with
MFL technology.
Table 7
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Benchmark Integrity

Benchmarks (also referred to as Above-Ground-Markers, or AGM’s) were placed at multiple pre-
determined locations. Typically, these locations include, but are not limited to valves, check
valves, branch connections, and surveyed locations. Benchmarks are utilized to relate anomalies
detected by the ILI tool to the known pre-determined above ground locations.

A total of 10 benchmarks, includes 3 pipeline appurtenances (Valves and Flanges), have been
used as reference points in the data. A summary of the benchmarks appears in Table 8,
Attachment 7.8.

Pipe Type Summary

While the pipeline operator generally provides the pipe data, the following summary attached (see
Table 9, Attachment 7.9) lists the pipe observed by the ILI survey. It should be noted that for
MFL/CAL/IMU technology pipe grade cannot be determined. This information (wt., grade, and
type) is entered based on the pipe data provided by the pipeline operator.

Final Remarks
6.1 Analyst Qualifications

As outlined in Baker Hughes, a GE company PPS standard procedure, CPIG001 “Analyst
Qualifications”, auditable written procedures are utilized to ensure that only qualified
analysis personnel analyze MFL/CAL/IMU data. This procedure is available upon written
request.

Analysts are classified into four qualification levels: Analyst Trainee, Analyst I, Analyst I,
and Analyst Ill. An Analyst Trainee may perform Analyst | tasks under direct supervision.
An Analyst | may construct low-level database under close supervision and with a variety of
checks and balances. An Analyst Il may run and construct databases with little or no
supervision. An Analyst Il may perform all analysis functions including assisting clients
with pressure calculations, severity, and prioritization criteria.

6.2 QA/QC Process

As outlined in Baker Hughes, a GE company PPS standard procedure, CPIG002 “Report
QA/QC”, auditable written procedures are utilized to ensure that this report has been
checked and double-checked for technical, analytical, and administrative errors. This
procedure is available upon written request.

This process is documented in Attachment 7.11, “QA/QC Checklist”. The primary analyst
on the project performs the QA/QC checks, and the list is double-checked by an uninvolved
analyst (i.e. a “fresh pair of eyes”). Finally, the Analysis Manager reviews and “signs off” on
the checklist.
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6.3

6.4

“Best Efforts” basis

Baker Hughes, a GE company PPS always endeavors to provide excellent ILI services.
However, it is the sole responsibility of the pipeline operator to use this information to draw
conclusions regarding the condition of their pipeline and regarding the fitness for purpose of
their pipeline. In every case, Baker Hughes, a GE company PPS performance of these ILI
services is on a best efforts basis, within the physical limitations of magnetic flux leakage
technology, the properties of the pipe material, and the mechanical and electronic
capabilities of the tools utilized.

Feedback wanted

Baker Hughes, a GE company PPS strongly desires to obtain copies of pictures and
these etchings in order to continually improve sizing databases and algorithms.

Performance feedback (positive feedback, constructive criticism, and/or general
performance information) is always welcomed. This feedback can be provided in writing,
via telephone, or via email to the following personnel:

Vasily Prolomov

Operations Manager

2001 Rankin Road

Houston, TX 77073

USA

713-879-1132
Vasily.Prolomov@bakerhughes.com

David Portelance

Analysis Manager

90 Avenue SE

Calgary, Alberta-4839

403-531-6798

Canada
David.Portelance@bakerhughes.com
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7.0 Attachments

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

Features Listing (Also enclosed on the USB)

The Features listing in Excel format presents the sequence of features as they have been
detected from the start of the run to the end.

Pipe Tally (Enclosed on the USB)

The Pipe Tally in Excel format presents the sequence of girth welds as they have been
detected from the start of the run to the end. The Pipe tally begins at the first weld outside
of the launcher and ends at the last weld before the receiver begins.

Tables 1A to 1D, “Group Features: 14 inch 22-0-04/06 Diesel Wharf Line”.

Figure 1A to 1F, “Frequency Distribution Plots: 14 inch 22-0-04/06 Diesel Wharf Line".
Figure 2A to 2C, “Orientation Plots: 14 inch 22-0-04/06 Diesel Wharf Line".

Figure 3A, “Pressure Sentenced Plot: 14 inch 22-0-04/06 Diesel Wharf Line".

Table 5A, “Casing Summary: 14 inch 22-0-04/06 Diesel Wharf Line".

Table 8, “Benchmark Integrity Summary: 14 inch 22-0-04/06 Diesel Wharf Line".

Table 9, “Pipe Type Summary: 14 inch 22-0-04/06 Diesel Wharf Line”.

7.10 Inspection Run Report Plots

7.11 QAQC Checklist

7.12 Prioritized ILI Dig Plan

CPIG001 Analysis Qualification Standard (found on USB)

CPIG POF Tables MFL/CAL/IMU Performance Specification (found on USB)

Software Installation (found on USB)
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Selected Group Features Report

Group 1 Items

Pipe 72% Burst
INT/ Grade| SMYS Depth Depth Length Width O'Clock | Pressure Group Group
Item No. Pipeline Feature EXT| Odometer | W. T. | (psi) (psi) (%) (in.) (in.) (in.) QOrientation (psi) ERF RPR No. Category | Metal Loss Type Comments
33 Metal Loss Int 40.99 0.375 | 35000/ 450 75 0.281 0.590 0.732 9:45 794 0.262 1.270 1 a Pitting
34 Cluster Int 43.92 0.375 | 35000 450 74 0.279 2.567 2571 9:57 676 0.308 1.081 1 a CLSC
44 Metal Loss Int 54.24 0.375 | 35000/ 450 78 0.292 0.704 0.793 2:33 789 0.264 1.262 1 a Pitting
49 Metal Loss Int 69.90 0.375 | 35000 450 82 0.309 0.624 0.623 8:49 789 0.264 1.263 1 a Pitting
3276 Cluster Int 4860.30 0.375 | 35000/ 450 75 0.281 1.450 2.014 4:33 751 0.277 1.202 1 a CLSC
3483 Metal Loss Int 4894.89 0.375 135000/ 450 72 0.271 1.263 0.886 4:22 767 0.272 1.227 1 a Pitting

Table 1A, Attachment 7.3

Page 1 of 1
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Selected Group Features Report
Group 2 ltems

Item No.

Pipeline Feature

INT/
EXT

Odometer

W. T.

Pipe
Grade
(psi)

72%
SMYS
(psi)

Depth
(%)

Burst
Depth Length Width O'Clock | Pressure
(in.) (in.) (in.) Orientation (psi) ERF

RPR

Group
No.

Group
Category

Metal
Loss
Type

Comments

* No Group 2 features to report in this survey

Table 1B, Attachment 7.3

Page 1 of 1
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Selected Group Features Report
Group 3 Items

Pipe 72% Burst
INT/ Grade| SMYS Depth Depth Length Width O'Clock | Pressure Group Group
Item No. Pipeline Feature EXT| Odometer |W.T. | (psi) (psi) (%) (in.) (in.) (in.) Orientation (psi) ERF RPR No. Category Metal Loss Type Comments
1254 Cluster Int 3059.03 | 0.375 | 35000 450 57 0.215 1.927 6.800 6:15 756 0.276 1.209 3 f.3 CLS C | On GWD
2189 Metal Loss Int 4225.24 0.375 | 35000 450 55 0.205 1.227 1.144 4:51 784 0.266 1.254 3 f.3 Pitting Near GWD
2638 Metal Loss Int 4304.62 | 0.375 | 35000 450 63 0.235 1.560 4.176 5:52 764 0.273 1.223 3 f.3 General Metal-loss On GWD
3487 Metal Loss Int 4895.48 | 0.375 | 35000 450 57 0.214 1.563 4.666 5:53 771 0.270 1.233 3 f.3 General Metal-loss Near GWD

Table 1C, Attachment 7.3 Page 1 of 1
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Selected Group Features Report
Group 4 ltems

Pipe 72% Burst
INT/ Grade SMYS Depth Depth Length Width O'Clock | Pressure Group Group
Item No. Pipeline Feature EXT| Odometer |W.T. (psi) (psi) (%) (in.) (in.) (in.) Orientation (psi) ERF RPR No. Category Metal Loss Type Comments

* No Group 4 features to report in this survey

Table 1D, Attachment 7.3 Page 1 of 1
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Total Metal Loss Histogram
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Figure 1B, Attachment 7.4
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Figure 1C, Attachment 7.4
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ERF Histogram
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Metal Loss Orientation Chart
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Figure 2A, Attachment 7.5
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Metal Loss Orientation vs Relative Distance to Closest Girth Weld Chart
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Modified B31G Pressure Sentenced Plot
8 inch 0.375" - Grade 35000 psi
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Casing Listing

i Client: Shell Pipeline Company
BAKER Project: NPS42 CPIG ( MFL) Metal Loss Inspection
UGHES Location: Sugarland 42in Dock Line 1
a GE company Run Date: October 26, 2018
BHI Odometer Pipe W.T. Pipe Casing Comments
Identifier (ft) Description (in) Grade Length
(psi) (ft)

No Data to Report

Table 5A, Attachment 7.7

Casing Listing

Page 1 of 1



Benchmark Integrity Summary

Client: Shell Pipeline Company
Project: NPS42 CPIG ( MFL) Metal Loss Inspection
Location: Sugarland 42in Dock Line 1

BA

ER
UGHES

a GE company Run Date: October 26, 2018
BHI Shell BHI Shell Shell uis Dist. to
Identifier Identifier Chainage Chainage Area BHI GWD U/S GWD
(ft) (ft) Number (ft)
FLG 1 Launcher Flange 0.00 0 Area 1 10 0.59
AGM 1 AGM 1 266.61 296 Area 1 100 14.54
AGM 2 AGM 2 1165.38 1191 Area 1 330 14.13
AGM 3 AGM 3 1999.59 2027 Area 1 540 37.59
AGM 4 AGM 4 3291.85 3279 Area 1 880 30.71
AGM 5 AGM 5 4432.48 4444 Area 1 1220 0.50
AGM 6 AGM 6 494291 4909 Area 1 1440 24.28
AGM 7 AGM 7 5657.85 5657 Area 1 1620 22.87
VLV 1 MLV 6057.88 6075 Area 1 1750 2.00
FLG 2 Receiver Flange 6081.81 6100 Area 1 1790 0.52

Table 8, Attachment 7.8

Benchmark Integrity Summary

Page 1 of 1



Pipe Type List

BAKER
UGHES

Client:
Project:
Location:

Shell Pipeline Company

NPS42 CPIG ( MFL) Metal Loss Inspection

Sugarland 42in Dock Line 1

a GE company Run Date: October 26, 2018
Start Odometer End Odometer Length of Wall Pipe Pipe Type Comments
(ft) (ft) PipeType Thickness Grade
(ft) (in) (psi)
-0.59 0.00 0.59 0.375 35000 DSAW
0.00 0.40 0.40 0.375 35000 Flange Launcher Flange Sta 0+00 Pig Trap Door
0.40 6055.31 6054.91 0.375 35000 DSAW
6055.31 6057.88 2.57 0.500 42000 DSAW
6057.88 6059.96 2.08 0.500 42000 Valve MLV Sta. 60+58 (Calculated Stationing)
6059.96 6081.81 21.85 0.500 42000 DSAW
6081.81 6082.66 0.85 0.500 42000 Flange Receiver Flange Sta 61+00 Receiver Door

Table 9, Attachment 7.9

Pipe Type List

Page 1 of 1
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Average speed = 1.2 miles/hr [excluding stops]
Total Run Time = 0 Days, 6:46:2

Shell Pipeline Company
Sugarland 42in Dock Line 1
Tool Velocity Plot
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Temperature (°F)
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Pressure (psi)
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In Line Inspection Report prepared for:

Shell Pipeline Company
CPIG™ (MFL) Anomaly Inspection
Sugarland 42in Dock Line 1

CPIG™ Inspection Date: October 26, 2018

Baker Hughes, a GE Company Pipeline Inspection 7105 Business Park Drive Houston, TX 77041

Signature Block Name Date
Analysis Supervisor Yen Nguyen 1/7/2019
MFL QA/QC Armando Hernandez 1/7/2019
MFL Analyst Randall Gil 1/7/2019
Issue Number Run Date Issue Date Description of Changes
A 10/26/2018 1/7/2019 Initial Issue

Note:

This report has been specifically prepared for Shell Pipeline Company. Any use which a third party makes
of this report, or any sole reliance on or decisions to be made based on the information contained herein,
are the sole responsibility of such third parties. Baker Hughes, a GE company Pipeline Inspection accepts
no responsibility for the damages, if any, suffered by any third party as a result of decisions made or actions
based on the information contained in this report.

Information provided herein represents the best efforts of Baker Hughes a GE Company Pipeline Inspection
to evaluate the described lines. Judgements concerning pipe condition are left entirely to Shell Pipeline
Company. All information herein represents only Baker Hughes, a GE company Pipeline Inspection’s
interpretation of the pipeline inspection information and shall not be construed as a warranty or guarantee

of the structural condition of the pipeline, its fitness for use, or any other condition.

BA| U%HES €@  CPIG™ MFL Inspection Final Report (450868_42A)
3 GF company Shell Pipeline Company Sugarland 42in Dock Line 1
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