2012 Prevention First Symposium:

Smart Pipe Project
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Agenda

* Technology

* Project Overview

* Installation Challenges
* Operational Experience
* Take Aways
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What is Smart Pipe?

HDPE Outer Wrap

HDPE Core Pipe

A New Life for Aging Pipelines
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Product Design

1. HDPE Core
*Reduced erosion
eCorrosion resistant to oilfield fluids
*Temperature rating of 140°F

2. High strength fiber tape and windings
*Higher pressure ratings (up to 1000psi)

3. Fiber Optics

eContinuous health monitoring
1. Temperature — leak detection
2. Vibration —warning of potential mechanical damage
3. Strain —indicator for material creep
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Fiber Optic Measurement
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Surface Acquisition
Unit Fluids or Gas leaks and sensing

cable provides early detection
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Temperature anomaly at leak event
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Manufacturing Process

* In shop or In field

* Smaller sizes can be spooled
e Can fabricate continuous sections up to a few miles long
* Fabricate and install up to 1 mile/day

* Can handle larger pipe sizes

* 32" for shorter sections
* 16" for longer runs
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Manufacturing Process Video
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Designed for Slip Line Applications

h LE, LE11

| (Avg: 759%)

+2.700e-01
+2.283e-01
+1.867e-01
+1.450e-01
+1.033e-01
+6.167e-02
+2.000e-02
-2.167e-02
-6.333e-02
-1.050e-01
-1.467e-01
-1.883e-01
-2.300e-01

Max: +2,562e-01
Elern: HDPE-1.6
Node: 7

Min: -2,146e-01
Elem: HDPE-1,1
Mode: 1




SmartPipe Project at Oxy Long Beach
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Scope of Work

Replace a Clean Oil and Water Reject line (~300ft each)
* Install 20” SmartPipe inside existing 24” Clean QOil pipeline

* |nstall 14” SmartPipe inside existing 20” Reject pipeline

* Connect and integrate fiber optic monitoring system




Installation Challenges

1. 1st industrial application

2. Site logistics

3. State and Federal waivers
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Site Logistics — Onsite Fabrication

PIER J2 — J6
SMART PIPE STORAGE, MANUFACTURING & INSTALLATION AREAS

SMART PIPE
20" X S0' MANUFACTURING
LANT

—SMART PIPE MATERIALS SHART PPE PIPE FABRICATION PATH
STORAGE AREA 2
¥ WELDING AREA PLANT——
THLNWE FROFERTF UNE

P MR
T

rs
‘ 1 P \ S
i e W ~ . -
rd R ecau ] =] =) I_&l - =
- 5 ) — - e [
2 e A Smm T - T e —
— ot & o 7 ol U | . Zoxe, | ® 2
o - R A e as=x o=
s e Al P R p o T )
‘ — - . - - o e .
™ acs _ - . - ' P .
HH . = | i .
| r § T —
TN () .t I ghsx o
= Lg . I A ) -
. vt gt o~ Lo ;r om %
[ it ¢ ;e 1 - ME
| o= ) B | J— | Ia 3 - ] .
N AE ey savnen——00, e ‘ e . —
\ [ 1 v | D - | a1 B E e -
:(_ . . . : L : : - 'j’l — N = = I__, = .
bior: i . e wv |Z] —— o . p— ' —
= ] o e Fadatie i - soare — i I | B
HLME PROFERTY UNE B 0 — =
N INSTALLATION PATH .
o

RAILRCAD TRACKS CORRIDOR

OXY



Site Logistics - Installation Path
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Modeling the Bends
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Modeling the Bends - FEA

Step: Step-1

p Time = 0.000
SM, SM1
ned Var: U Deformation Scale Factor: +1.000e+00
4. ou. gu.

Time
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The Bends In Practice
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A Congested Entrance
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The Waterfall
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In Operation

Pipeline Temperature in Degrees F

160
* Alarn
—Zone A (285 ft - 209 ft)
150 7= ——Zone B (308 ft- 322 ft)
o Te Sﬁ —Zone C (3311t - 345 f)
140
, Internal flowing temperature of Oil - 138 DegF
* Data ¢
g
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£ - High High Level alarm level - 124 DegF
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Take Aways

* A challenging installation

* Lines are performing as designed

* Worth considering for future applications
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