OILFIELD PIPE MARKET SEGMENT

Gas Gathering, Water Handling, Down-hole Casing and Slip-Lined Pipe Products

Slip Line PE Products- Interference Fit

Grouted Slip Lined Products- Loose Fit

PE Casing Product

PE Pipe Products
Industry Critical Issues:

The primary reason plastics continue to penetrate oilfield applications is to further eliminate corrosion problems associated with carbon steel products in contact with brine that is present in most oil wells. Carbon steel products were suitable when the extracted oil content was relatively high versus the production of brine and with high amounts of oil production, operators could afford to replace carbon steel products on a regular basis. Many of the oil wells that utilize PE pipe products are in applications of secondary and tertiary oil recovery methods. As a means to improve oil extraction from older fields, the brine water that was extracted with the oil is re-injected in adjacent wells to aid flow of petroleum products to the production well. Over an extended time this causes the brine content to increase and the relative amount of brine produced with the extracted oil. The high concentration of brine, dissolved carbon dioxide, and hydrogen sulfide associated with depleted fields rapidly corrodes carbon steel products. Because these fields don’t produce much oil and have high chlorine content waters, alloy steel pipes like chrome 13 that readily pit, are not economically feasible. To this end polyethylene pipe products were introduced in the low pressure and low temperature oil fields to transport brine to water injection wells. Along with brine water transport, polyethylene pipe products were frequently used in low pressure, low temperature gas gathering systems. Like the extracted brine/oil mixtures, extracted gas frequently contains carbon dioxide, hydrogen sulfide and water vapor. To avoid corrosion problems the wellhead gas is sent to separators where the hydrocarbons fuels are extracted and the gases sent to injection wells to aid further extraction of oil and fuel gases at the production well. The two described applications are the traditional uses of polyethylene pipes in oil field services. If the above where the only two applications polyethylene pipe in oil and gas applications, the relative volumes of pipe needed to supply the market would be less than the high levels of production observed during the oil boom in the early 1980’s.

Because the cost of polyethylene pipe is low relative to that of carbon steel pipe, it is continually reviewed for development in new applications for the production of oil and gas. New applications for polyethylene products require the presence of a thick corrosion and abrasion resistant barrier. Since the hoop strength of polyethylene pipe is too low for high-pressure application associated with down-hole production or the transport of gas fuels in high- pressure lines, polyethylene pipe is often inserted into carbon steel pipes that may contain some corrosive fluids to act as a barrier. The majority of the observed expansion for polyethylene pipe is in these new applications of lining carbon steel based products.

Critical Drivers:

As the developed oilfields are depleted, more corrosion control measures are needed. Because depleted fields frequently utilize rod pump wells that rub on the metal production tubing an abrasion resistant barrier is also needed. Polyethylene lined production tubing is in early stages of development and has found some limited success in this application. Some of the limitations associated with polyethylene pipe is many wells are above 150° F, and many of the wells have various gases present that require stiff materials to avoid some collapse problems. Because the relative cost of polypropylene pipe applications is similar to epoxy systems, applications that require higher temperatures or more stiffness shift to epoxy resin based systems that offer high stiffness at the same price per foot as polypropylene pipe products. If polypropylene pipe products were similar in cost to polyethylene pipes, this application could expand the current utilization of lined pipe products because of the increased relative stiffness and the increased temperature capabilities of polypropylene.

Paths to Market:

Tube Production/Application Developer

Because most oilfield product development for enhanced recovery applications are price sensitive, sourced components are often limited to commercially available products. Companies that make oilfield tools or apply new materials in products are not familiar with plastic processing and consequently purchases these materials from local sources. A number of plastic pipe producers are available in enhanced recovery oil regions that could manufacture polypropylene pipe for these applications. To start the product development cycle, tubing must be made available to oilfield companies. Some initial data showing resistance to oilwell environments could further spur interest in polypropylene products and with some limited samples, oil tool companies could rapidly develop products for field testing. Because most metal materials used in oil well applications last only a few months or a year, any improvement is reduced well work-overs is quickly adopted.  

Barriers to Entry:

· Price must be competitive to existing polyethylene pipe materials

· Sources for tubular products must be near oil tool and oil services providers

· Allow 1 to 1.5 years for market penetration.

Standards and Regulatory:

API 15LE Polyethylene Pipe Materials

DOT (Requires PPI Pressure Rated Materials for Pipelines Crossing Public Lands)

Manufacturing Technology:

(N/A) No different than solid wall processing concerns 

Polypropylene Suitability:

Advantages of Inspire in This Application

· Excellent stress cracking resistance (common to all polypropylene resins)

· Processing smoothbore – conventional PP resins exhibit an output penalty > 10%.

· Melt Strength – Corrugated pipe is being produced in diameters ranging from 12” OD to 60” OD.  Conventional PP resins have melt strength problems.

· Good cold temperature impact performance

· Improved temperature performance relative to polyethylene materials.

· Good acid resistance relative to epoxy systems and equal to polyethylene.

· Improved stiffness relative to polyethylene.

· Equal hydrocarbon resistance compared to polyethylene.

Disadvantage for PE4710 Resins in This Application

· Pricing – The major impetus for this industry switching from polyethylene is to escape the higher costs associated with moving to prime PE resins.  The major drive for this industry has traditionally been price-price-price.

· Gas permeation if higher than PE-3408 could encounter some limitations.  

Inter-material Comparison:

When comparing physical properties for materials that could be used in oil and gas polypropylene provides better flexural modulus performance over polyethylene materials  and better heat distortion temperature performance over both PVC and polyethylene materials. The major restriction in the application of polypropylene pipe materials in the oil and gas gathering market is the cost of current polypropylene piping products. As demonstrated in Figure XX, polypropylene pipe costs 2.5 times that polyethylene pipe. If parity pricing between polyethylene and polypropylene pipes, polypropylene pipe sales could exceed polyethylene pipe sales because of the need for improved stiffness and improved temperature performance. Nearly 80% of all West Texas oil wells have production temperatures of 190 ° F or less. The current product offerings that are limited to 150 ° F can only achieve a 50% potential market penetration. Having similar priced materials could result in displacing polyethylene materials at the lower temperatures applications and extend to penetration of olefin pipe products to higher temperatures not currently considered. 
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Pipe Grade Material

PVC-U

HDPE

PP 

PP 

PP

PA11

INSPIRE 

INSPIRE

Property

Units

HOMO

COPO

IMPACT

HOMO-PP

COPO-PP

Spec. Gravity

g/cc.

1.400

0.958

0.905

0.905

0.905

1.050

0.900

0.900

Tensile Str. @Yield

kpsi

7.8

3.8

5.0

3.5

4.5

6.1

4.5

2.9

Flexural Modulus

kpsi

410

140

200

135

200

160

200

148

Flexural Strength

kpsi

15

7

7

Modulus of Elasticity

kpsi

400

180

Notched Izod Impact

ft.· lbs./in.

0.65

4.0

1.3

NB

Heat Distortion Temp.

0

C@66 psi

57

68

108

Max. Use Temp non-press

0

C

60

60

90

80

90

80

Hydrostatic Design Basis

psi

4000

1600

1600

1250

1600

2500

1600

1250

Hydrostatic Design Stress

psi

2000

800

800

630

800

1250

800

630

Cost 

$/lb

$0.36

$0.50

$0.33

$0.34

$0.35

$3.00

$0.50

$0.50

Cost 

cents/in3

1.82

1.73

1.08

1.11

1.14

11.37

1.62

1.62

Note 1: HDB and HDS values for PP resins are estimated


Liabilities:

Minimal liabilities for oil production associated costs with material suppliers providing evidence of conformance to stated manufacturing specifications.

Liability associated with processor of tube components from various. (From experience 1 in 10 claims are problems with processor. For a 240 million pound pipe producer only 2 railcars/year were involved in claims associated with contamination of sand or dirt.) 

(Downhole PE4710 Resin Suppliers might consider placing a tracer in polymer materials sold in to durable pipe applications to verify polymer source or reveal possible blending practices at some of the pipe manufacturers.)

Key Potential Pipe Manufacturers:

Company: Co-Ex

Location: Big Springs, Texas,

Phone: 915 684 9985

Contact: Danny Marley

Company: CSR Polypipe

Location: Roaring Springs, Texas,

Phone: 940-665-1721

Contact: Dave Fordice

Company: Performance Pipe

Location: Richardson, Texas

Phone: 800 527 0662

Contact: Danny Marley

Key Business Contacts:

Company: Western Falcon Inc.

Products: PE Lining of Oilfield Production Tubing

Location: Odessa, Texas

Contact: Bill Jackson

Phone: 915 563 3838

Company: Rice Engineering Inc.

Products: PVC Lining of Oilfield Production Tubing

Location: Odessa, Texas

Contact: 

Phone: 915 523 9700

Company: J. Wayne Bird.

Products: PE Pipeline Vents, PE Pipeline Markers, PE Casing Spacers

Location: 1300 East Barry Street

Contact: J. Wayne Bird

Phone: 817 923 3344


Company: Rinks Services.

Products: PE Pipeline Lining Services

Location: Odessa, Texas

Contact: 

Phone: 915 368 5354

Company: InnerLine (Formerly Polybore).

Products: Downhole Casing Installations Services

Location: Odessa, Texas

Contact: 

Phone: 915 563 1025

APPENDIX XX

OIL & GAS GATHERING PIPE MARKET SEGMENT

1. Rice Engineering Product Description (Duoline 10)

2. Western Falcon Inc. (Pipe Lining Services)

3. William E. Jackson, U.S. Patent 5,511,619, ”Polymer Liners in Rod Pumping Wells”, April, 30, 1996
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		COMPARISONS OF THE PHYSICAL PROPERTIES OF PIPE GRADE COMPOUNDS

		Pipe Grade Material				PVC-U		HDPE		PP		PP		PP		PA11		INSPIRE		INSPIRE

		Property		Units						HOMO		COPO		IMPACT				HOMO-PP		COPO-PP

		Spec. Gravity		g/cc.		1.400		0.958		0.905		0.905		0.905		1.050		0.900		0.900

		Tensile Str. @Yield		kpsi		7.8		3.8		5.0		3.5		4.5		6.1		4.5		2.9

		Flexural Modulus		kpsi		410		140		200		135		200		160		200		148

		Flexural Strength		kpsi		15		7		7

		Modulus of Elasticity		kpsi		400		180

		Notched Izod Impact		ft.· lbs./in.		0.65		4.0		1.3										NB

		Heat Distortion Temp.		0C@66 psi		57		68		108

		Max. Use Temp non-press		0C		60		60		90		80		90		80

		Hydrostatic Design Basis		psi		4000		1600		1600		1250		1600		2500		1600		1250

		Hydrostatic Design Stress		psi		2000		800		800		630		800		1250		800		630

		Cost		$/lb		$0.36		$0.50		$0.33		$0.34		$0.35		$3.00		$0.50		$0.50

		Cost		cents/in3		1.82		1.73		1.08		1.11		1.14		11.37		1.62		1.62

		Note 1: HDB and HDS values for PP resins are estimated






