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Fiberglass Systems

Glass-Fiber Reinforced Epoxy Pipes
The piping system of the future



 NOV Fiber Glass Systems

NOV Fiber Glass Systems, LP ( FGS) belongs to 
one of the world’s leading manufacturers of glass-
fi ber reinforced (GRE) piping systems. Founded and 
headquartered in San Antonio, Texas, the company 
now boasts fi ve plants plus associated service of-
fi ces throughout the w orld for the fa brication and 
successful marketing of it s products. Many years 
of experience in the manufacture and use of these 
products, combined with the latest production tech-
nologies and the particular expertise of the different 
locations, make NOV Fiber Glass Systems the com-
petence leader in this segment.

GRE piping systems are mainly used in applications 
where corrosion problems are anticipated, and whe-
re the piping system is subject to high mechanical 
loads and chemical exposure.

The piping systems manufactured by FGS cover the 
size ranges 1½“ to 36“ (DN 25 - DN 900 mm) for oil 
and gas applications in the high-pressure sector, 
and 1“ to 72“ (DN 25 - DN 1800 mm) for chemical 
and industrial applications in the low-pressure sec-
tor. 

These pipes are resistant to temperatures up to 225° 
F (107.2° C) when used with oil or gas, and up to 
275° F (135° C) for chemical/industrial applications. 
The maximum pressure for these pipes and fi ttings 
is 4000 psi (275 bar). 

Particular attention is paid to ensuring and con-
sistently maintaining the highest quality standards, 
and to continuous product improvement. As part of 
this, all components, constituents and intermedi-
ate products are continually monitored and tested 
during and after fabrication. Permanent external 
and internal audits, and the continual development 
of employees, plant and processes ensure that the 
exceptionally high level of quality is maintained and 
enhanced. 

Product performance is confi rmed by a range of do-
cumentation, including certifi cates and approvals, 
e.g.:

• DIN ISO 9001

• TÜV – Verifi cation and Certifi cation

• Tested and approved by the German Hygiene Ins-
titute for use in the drinking water sector

• API Q1 – A merican Petroleum Institute approval 
for the m anufacture and marketing of f iberglass 
pipes in accordance with API 15HR and API 15LR

• Tested and approved in accordance with the WEG 
- Guideline

• Quality Control Contract with TÜV Süd, providing 
for regular audits at the m anufacturer‘s plants, 
and long-term testing in the TÜV Süd laboratories
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 Manufacture of GRE pipes

 German Water & Energy (GWE) is a group of globally 
active companies with a long hist ory and tradition. 
The GWE Group focuses on the development, ma-
nufacture and marketing of high -quality products 
for the sourcing, extraction and distribution of wa-
ter, energy and commodities. It pools and develops, 
within a s trategic unit, the ac tivities, competences 
and structures of several well-established subsidi-
aries located throughout the world. This concentra-
tion in the G WE Group of competences in the s ec-
tors well-construction materials, pump technology, 
drilling equipment, landfi ll technology, and gas and 

water supply systems serves to maximize customer 
satisfaction.

In 2007 the GWE Group was taken over by BAUER 
Aktiengesellschaft, an international mechanical en-
gineering concern headquartered in S chrobenhau-
sen, near Munich. The BAUER AG holding company 
is listed on the SDAX stock index and controls over 
a hundred subsidiary companies that operate in the 
construction, machinery and resources sectors.

 Company presentation: GWE Group

 Pipes are manufactured by fi lament winding, the 
main components being epoxy resin plus one of 
three different hardener systems: aromatic amines, 
aliphatic amines, or anhydrides.

Each resin/hardener combination has specifi c pro-
perties, for example, chemical resistance, enhanced 
mechanical performance, or resistance to tempera-
ture or pressure, which may make it the best solution 
for a particular piping application. 

In the fi lament winding process, endless strands of 
fi bers (rovings) are passed through a resin-immersi-
on bath, in whic h they are wetted by the resin, and 
then wound onto a rotating mandrel so that they are 
taut and laid closely together. This is followed by the 
thermal curing process using one of the three possi-
ble hardener systems.

This manufacturing process allows pipes to be pro-
duced in several different layers, with possible wrap 
angles of 55°, or 0° + 70° (dual winding). The two-
angle process is a de velopment patented by NOV, 
which is used to manufacture products for vertical 
applications. The 70° layers ensure the pipe‘s inter-
nal and external pressure resistance, thereby pre-
venting pipe collapse. The 0° layers protect against 
excessive stretch and thus deformation of the pipe, 
and provide resistance to axial loads resulting from 
the self-weight of a p ipe assembly and to applied 
tensile loads. Given that GRE piping exhibits diffe-
rent properties in different directions, these winding 
geometries increase strength several times over wit-
hout any extra material requirement.
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Fiberglass systems in the GWE-Group

As an ideal extension of its product range, GWE be-
gan some time ago to supply high-pressure glass-
fi ber reinforced pipes for a wide r ange of a pplica-
tions. By obtaining sales licenses (from NOV Fiber 
Glass Systems, among others), machinery, plant 
and infrastructure, and establishing a sales and ser-
vice department with knowledge and experience ac-
quired over many years, GWE has positioned itself in 
this product sector as:

• A manufacturer of special components, installati-
on tools and aids, as well as special product solu-
tions

• A partner for training, also offering certifi cation for 
consulting engineers, construction supervisors 
and installation crews

• A specialist dealer, service provider and consul-
tant for a wide range of fi berglass products

• A provider of s torage, logistics and wholesaling 
concepts for fi berglass products

• A one-stop shop where customers can obtain all 
related products and services from a single sup-
plier

• A provider of comprehensive services related to 
fi berglass

 Besides the intensive advisory service and the high 
availability of materials – which allows a rapid res-
ponse to breakdowns and accidents (24-hour ser-
vice) – utmost priority is at tached to all aspects of 
quality assurance. Accordingly, in addition to the 
manufacturer‘s extensive pre- and post-production 
tests and inspections, we carry out numerous addi-
tional controls across the value-creation chain:

• 100% visual inspection of incoming goods for:
 - visible signs of damage
 - the presence of pipe serial numbers
 - the presence of labels

• Visual inspection of random samples of threads to 
API 15 HR (see goods-inwards inspection form)

• 100% inspection of fi ttings manufactured in house 
(e.g. nipples/adapters)

• Visual inspection of threads to API HR 15

• Pressure testing at 1.25 times nominal pressure

• 3.1B acceptance test certifi cates

• Material certifi cates
 Installation and repair guidelines

• Supervision of installation by trained personnel 
(GWE)

• Installation by GWE-certifi ed operatives

• Provision of batch certifi cates

• Approval of installed piping by TÜV
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Properties of GFRP and GRE piping

Advantages of GRE and GRE piping

 Glass-fi ber reinforced plastic or GFRP (common-
ly known as fi berglass) is a fi ber/plastic composite 
material consisting of a plastic (e.g. unsaturated po-
lyester, vinyl ester or epoxy resins) and glass fi bers, 
with additional reaction resins depending on the 
type of plastic used and the production process. It 
combines the extremely high tear resistance of glass 
fi bers with the corrosion and chemical resistance of 
the resin. Being made up of various layers of glass 
fi bers and resin, GFRP is not a homogenous materi-

al. For this reason, it exhibits different elastic moduli 
in the axial and radial directions. Due to the particu-
lar orientation of the reinforcing fi bers, the permissi-
ble strains and proportional elastic limits also differ 
according to direction. The choice of re sin/harde-
ner system infl uences the chemical resistance and 
temperature characteristics of the c omposite mat-
rix, while the chosen glass type dictates mechanical 
properties, such as tensile strength, compressive 
strength and elastic modulus.

 Fiberglass products such as pipes, fi ttings and ac-
cessories are mainly used in the following applica-
tions:

• Industrial pipework
• Upstream oil and gas production
• Marine and offshore uses
• Deep geothermal energy and thermal water wells
• Low-pressure piping from 10 to 35 bar

• High-pressure piping for nominal pressures up to 
280 bar

• Applications at depths down to 3,000 meters in 
oil, gas and thermal water wells

• Resin systems used: epoxy, polyester, or vinyl 
ester

• Connection systems: API threads, O-ring th-
reads, integral molded fl anges, or integral molded 
O-ring seal with closure

General classifi cations and properties of Fiberglass pipes

Glass-fi ber reinforced plastics offer outstanding cor-
rosion behavior even in aggressive environments. 
Further merits include: 

+ High elongation at break, 
+ Elastic energy absorption, 

+ High specifi c strengths, and
+ Good insulation properties. 

The thermoset GRE can, like almost no other mate-
rial, be fi ne-tuned to the special requirements of a 
piping system. 

 Connection technology – an outstanding solution

 The connection system used by FGS is the A PI 
(American Petroleum Institute) industry standard 5B 
EUE 10RD for 1½“ pipes, and EUE 8RD and OD 8RD 
for all other pipe sizes. The integral connecting com-
ponents are provided with male and female threads. 
This connection is available as an integral joint (IJ) 
or threaded and coupled (T&C) assembly. The two 
variants have identical specifi cations, but are used 
for different applications.

The IJ connection features a b ell-shaped fl are for-
med as an integral part of the pipe. The T&C connec-
tion consists of a loose coupling already screwed 
onto the pipe with maximum torque when supplied. 
Both systems are compatible with all steel connec-
tions. Selection of the connection type is a decisive 

factor for the performance of GRE pipes relative to 
steel products. Moreover, the choice of connection 
has a major impac t on the e ase with which pipe s 
can be connected and disconnected, installation 
speed and compatibility with other materials. Given 
the great importance of connections for the perfor-
mance of the entire piping system, FGS operates a 
continuous development program for connection 
technology, which also led to the emergence of ACT 
(Advanced Composite Thread). This high-quality th-
readed connection is “baked” onto the pipe using 
a casting mold in conjunction with a special epoxy, 
ceramic and graphite mix. This method offers con-
siderable advantages over die-cut, machined or ad-
hesive joints.
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PGT = Precision Grounded Thread

 • Machined thread to specifi cation API 5B

 • The thread is generated by CNC-machining  
  of the pipe

 • Only for line pipes

Connection technology – an outstanding solution

Advantages

+  Reduces the use and consumption of pipe wren-
ches by up to 50%

+  Reduces damage to connections and pipe bodies 
due to excessive tightening of joints during instal-
lation

+  No cut or broken glass fi bers

+  No exposed reinforcing fi bers

+  Thread crests and roots are radiused, and so do 
not act as stress raisers

+  Very smooth surface and accordingly low coef-
fi cient of friction, resulting in a very low tightening 
torque and enabling good control and quick, easy 
installation

+  When thread grease is applied, the combination 
of a smooth surface with high surface pressure al-
lows repeated joint connection and disconnection

+  High shear strength and chemical resistance

+  Consistently close tolerances due to molded th-
reads ensure full accommodation of tensile forces 
and internal and external pressures

+  Monitoring by TÜV Süd in accordance with WEG 
Guidelines

ACT = Advanced Composite Thread

 ACT is a high-quality connection which employs 
molded threads; it is manufactured from a special 
mix containing epoxy, graphite, ceramics and va-
rious other materials. This mix is entirely compa-
tible with the pipe material, and offers substantial 
advantages over die-cut or machined connec-
tions.

The most frequently used connection for fi berglass products are the industry standards EUE 10RD and EUE 
8RD, which are available either with integral threads (integral joint), or with a coupling pre-mounted on one end 
(threaded and coupled) in performance as ACT molded threads.

PGT

SSS

ACT

SSS = Star Super Seal

 • Mechanical seal with two O-rings

 • Only for line pipes
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GFRP in comparison

It is int eresting to compare GRE and its specifi c 
properties with tho se of othe r materials employed 
for the s ame or similar applications, such as steel 
or high-density polyethylene (HDPE). A fundamental 
rule, of course, is that the s pecifi c parameters and 
conditions should always be considered separately 
for each application. This may automatically rule out 
some materials where specifi c limits are exceeded. 
GRE, however, exhibits advantageous properties in 
almost all respects. It is essential that the purchase 
of the material is not c onsidered purely in terms of 
capital cost. Indeed, technical performance aside, it 
is the low life-cycle costs of GRE systems that make 
them the “fi rst-choice” product also from a commer-
cial point of view.

Property GFRP Steel non-alloyed) HDPE Property type

Breaking strength + + - Physical

Elasticity + ++  -   

Thermal expansion +  -- -

Low specifi c weight ++ -- ++ 

Low thermal expansion + ++  -- 

Low thermal conductivity ++  - + Chemical

Chemical resistance ++ - ++

Resistance to thermal defor-
mation

+  ++  --

Resistance to weathering ++ - + 

Resistance to UV radiation ++ + 

Corrosion resistance ++ --  ++

Capital costs - + ++ Commercial

Operating costs ++ - +

Maintenance costs ++  - + 

Safety in operation ++ +  + 

Service life ++ -- ++
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Fiberglass – a product with many advantages

 As a material, GRE and the p ipes manufactured from it exhibit numerous properties offering considerable 
benefi ts over traditional materials. In summary, the key advantages are:

Properties Advantages 

 •  Absolute resistance to corrosion by carbon dioxi-
de and water 

• Sweet-gas corrosion (CO2)
•  Sour-gas corrosion (H2S)
•  Oxygen corrosion (O2)
•  Mixed corrosion

 + Very long useful service life
+ Reduced costs
+ Reduced environmental risks
+ Internal and external surfaces free from corrosion/

deposits/wax
+ No protective liners or encasements required
+ Cost savings
+ No cathodic corrosion protection required

• Low self-weight (approx. 50% lighter than steel)

+ Reduced installation costs
+ Light and easy to handle
+ Reduced personnel and material requirements
+ Simple, quick installation

 • Smooth internal pipe surface, Hazen Williams 
C=150

• Low surface roughness values

 + Improved fl ow rates and speeds
+ Increased pump effi ciency or fewer pumps 

needed
+ Avoidance of incrustation on inner pipe surfaces
+ Improved hydraulic values
+ Minimum pressure losses

 • Patented threaded connections to API standard 
with close tolerances

 + Connections are simple and easy to make
+ Avoidance of defective connections
+ Improved chemical resistance of connections
+ Complete, mechanical connection system
+ Consistently close tolerances
+ “All-weather” connections; no need to wait for 

favorable weather conditions as required, for 
example, for adhesive joints

 • 0° and 70° wrap angles for glass fi bers in tubings 
and casings

 + Can be used at great depths and high pressures
+ Safety in operation

 • Frequently with larger inside diameter than other 
materials (e.g. steel) with a similar pressure rating

 + Higher fl ow rate and improved fl ow characteristics 
for a given pipe cross-section

+ Higher and improved fl ow speed for given fl ow 
volume

+ Economical transport of liquids and gases
+ Lower costs

 • Under certain conditions, the use of GFRP may 
permit smaller pipe diameters than would be nee-
ded with steel pipes

 + Cost savings for same fl ow parameters, e.g. ope-
rating pressure and fl ow speed
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 Fiberglass Line Pipes

 Line pipes for use in oil and gas fi elds are manufac-
tured in s izes from 1½“ to 8“ (DN 40-DN 200 mm) 
and, depending on the pipe design, can be used at 
pressures up to 4000 psi (275 bar) and temperatures 
up to 200° F (93.3° C). These products are used for 
transporting highly corrosive media from collection 
stations in oil fi elds to the injection wells. The pipes 
can also serve as drainage lines where corrosive li-
quids are present. FGS line pipes are designed to 
ASTM D-2992 B for a 20-year useful life at working 
pressures up t o 275 bar and temperatures up t o 
93.3° C. While the epoxy resin provides for adequate 
chemical and thermal resistance, the hardener sys-
tem ensures the pipeline‘s high load-bearing capa-
city.

 Typical applications

• Transport lines for oils and gases that contain salt 
water, CO2 or H2S 

• Salt-water injection lines

• CO2 injection and replacement lines

• Collection lines

• Supply and disposal lines

• Water condensate lines

 Advantages

+  Avoidance of all forms of corrosion
+ Avoidance of all corrosion control precautions

+ Avoidance of line repairs and replacements due to 
corrosion

+ Smooth inner pipe surface, which increases trans-
port effi ciency and helps pr event the build-up of 
deposits

+ Reduced personnel and material requirements for 
installation

+ Pipes are light and easy to handle

►Overall cost reduction

 PRODUCT Size Pressure range

 10RD ACT Line Pipe  1½”  1500 - 4000 psi

08RD ACT Line Pipe
2” - 4”
5” - 8”

6”

500 - 4000 psi
500 - 2000 psi
500 - 2500 psi
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Technical data sheet: 
fi berglass line pipes including connections

Material properties Unit Range

Elastic modulus – axial N/mm2 10.30-13.800

Elastic modulus – radial N/mm2 17.900-29.700

Poisson’s ratio 0,38-0,39

Coeffi cient of thermal expansion mm/mm°C (x10-5) 1,6-2,30

Thermal conductivity W/m/°C 0,35-0,40

Specifi c weight kg/dm3 1,8-1,99

Material density g/m3 1,8-1,98

Hazen – Williams factor 150-160

Surface roughness mm 0,0053

Pipe properties Unit Range

Permissible internal pressure bar 35-275

Permissible external pressure bar 16-40

Temperature resistance °C 65-99

Tensile strength kg 445-26.944

Design life (to API 15HR) Years 20

Product name  Star® Line/Pipes 

Manufacturer Fiber Glass Systems LP

Supplier GWE pumpenboese GmbH

Certifi cation / Quality assurance system ISO 9001, API Q 1, API 15LR, API 15 HR

External monitoring Quality control by TÜV Süd

Size range 1 ½“ – 8“ (DN 25 – DN 200 mm)

Pressure rating Max. 4000 PSI (270 bar)

Temperature resistance Max. 200° F (93,3° C)

Delivery length 30 Ft (approx 9,0 mtr.)

Glass type E - glass

Resin system Epoxy

Hardener system
• Aromatic amines
• Aliphatic amines 
• Anhydrides 

Pipe certifi cates

• 3.1B inspection certifi cates to EN 10204 with testing eve-
ry 1500 meters of pipe produced, 100% pipe quantities 
and fi ttings to API 15 HR

• Glass/epoxy resin/epoxy hardener
• Filament winding process, 54.75°

Thread type
API-EUE-10RD (1½“), 8RD for all other sizes to specifi cation 
API-5B

Thread manufacture
Advanced Composite Thread (ACT) formed using special 
thread casting molds, or Precision Ground Thread (PGT)
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Fiberglass pipes for vertical applications
(Downhole Tubings and Casings)

Specifi cally for vertical applications, FGS is the lea-
ding manufacturer of fi berglass products. By virtue 
of the unique 0° & 70° winding technology used in 
their fabrication, these products offer optimum ten-
sile strengths and load transfer.

Downhole tubings are produced in sizes from 1½“ 
to 4½“ (DN 40-DN 100 mm) for pressures between 
1000 and 4000 psi (69-275 bar). Downhole casings 
range from 5½“ to 9 5/8“ (DN 125-DN 200 mm) for 
pressures between 1000 and 2500 psi (69-172 bar).

The downhole products are also produced using 
one of three different hardener systems, allowing a 
maximum temperature resistance of 200° F (104° C) 
to be achieved. All products are supplied in standard 
nominal lengths of 30 ft (approx. 9 meters). Tubings 
and casings are mainly used for salt-water injection 
wells where the injection fl uid is highly corrosive, for 
observation wells where formations have to be ins-
pected and steel might interact with the equipment, 
and for production wells where steel pipes might 
easily corrode. GRE piping for vertical applications 
is designed for depths down to 10,000 ft (~ 3,000 
meters) even in highly corrosive environments.

 Typical applications

• Salt-water injection wells

• CO2 injections

• Production wells for oil, gas or thermal water

• Disposal of waste water containing chemicals

• Mineral oil, natural gas and thermal water wells, 
for balneological use, and for deep geothermal 
energy

• Extraction using gas-lifts, ESP, or rod pumps

• Observation wells

• Injection wells (salt water or CO2)

• Slotted liners as fi lter tubes

Advantages

+  Avoidance of all forms of corr osion (to both the 
inside and the outside of a line)

+ Improved fl ow properties – smooth inner pipe sur-
face

+ Improved material quality

+ Reduced wax formation

+ Reduced maintenance costs for lines

+ High resistance to internal and external pressure

+ Long useful life

+ High tensile strength of pipes

►Overall cost reduction 
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Technical data sheet: 
fi berglass tubings/casings including connections

Product name  Star® Downhole Tubing/Casing 

Manufacturer Fiber Glass Systems LP

Supplier GWE pumpenboese GmbH

Certifi cation / Quality assurance system ISO 9001, API Q 1, API 15LR, API 15 HR

External monitoring Qualitätskontrolle durch den TÜV Bayern

Size range 1 ½“ - 9 5/8“ (DN 25 - DN 200 mm)

Pressure rating Max. 4000 PSI (270 bar)

Temperature resistance Max. 220° F (104° C)

Delivery length 30 Ft ( ± 9,0 mtr.)

Glass type E - Glass

Resin system Epoxidharz

Hardener system
• Aromatic amines
• Aliphatic amines 
• Anhydrides 

Pipe certifi cates • 100% pressure test at 1.25 times nominal pressure

Thread type
API-EUE-10RD (1½“), 8RD for all other sizes to specifi cation 
API-5B

Thread manufacture
Advanced Composite Thread (ACT) formed using special 
thread casting molds, or Precision Ground Thread (PGT)

Material properties Unit Range

Elastic modulus – axial N/mm2 10.300-20.700

Elastic modulus – radial N/mm2 22.800-31.100

Poisson’s ratio 0,16-0,38

Coeffi cient of thermal expansion mm/mm°C (x10-5) 1,57-2,25

Thermal conductivity W/m/°C 0,30-0,40

Specifi c weight kg/dm3 1,8-1,96

Material density g/m3 1,8-1,96

Hazen – Williams factor 150-160

Surface roughness mm 0,00533

Pipe properties Unit Range

Permissible internal pressure bar 69-275

Permissible external pressure bar 45-303

Temperature resistance °C 65-93

Tensile strength kg 2.268-56.700

Design life (to API 15HR) Years 20



11

Fiberglass pipes for vertical applications
(Downhole Tubings/Casings)

Product overview: tubings/casings

Product Size Connection type Pressure range

TUBING EUE 10RD 1.90“ T&C or IJ 1500 - 4000 psi

TUBING EUE 8RD 2 3/8“ T&C or IJ 1000 - 4000 psi

TUBING EUE 8RD 2 7/8“ T&C or IJ 1000 - 4000 psi

TUBING EUE 8RD 3 1/2“ T&C or IJ 1000 - 3000 psi

TUBING EUE 8RD 4“ T&C 1000 - 3000 psi

TUBING EUE 8RD 4 1/2“ T&C or IJ 3000 - 4000 psi

CASING OD 8RD 5 1/2“ T&C 1000 - 2000 psi

CASING OD 8RD 6 5/8“ T&C 1000 - 2000 psi

CASING OD 8RD 7“ T&C 1000 - 2000 psi

CASING OD 8RD 8 5/8“ T&C 1000 - 2000 psi

CASING OD 8RD 9 5/8“ T&C 1000 - 2000 psi
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Summary

An extract from our reference list

Glass-fi ber reinforced plastics are composite mate-
rials. Their key features include:

• Excellent mechanical properties
• Low specifi c weight
• Properties that vary with fi ber orientation
• High resistance to corrosive media

In combination, these properties enable the m ate-
rial to compete with metals even when subject to 
extreme loads. They can offer the same strength or 
stiffness for a lower weight, or higher strength and 
stiffness for the same weight.

GRE pipes are wound on specially prepared mand-
rels, and thus have extremely smooth internal sur-
faces and fi rst-class hydraulic properties. This subs-
tantially improves the fl ow behavior of the conveyed 
media and signifi cantly cuts operating costs. In con-
junction with the lower surface roughness and larger 
fl ow cross-section, GRE pipes achieve much higher 
fl ow rates than other materials. This, together with 
their fi rst-class mechanical properties, makes glass-
fi ber reinforced plastic pipes the piping system of 
the future, especially for high-pressure applications 
involving high temperatures and corrosive media.

ExxonMobil Production Deutschland GmbH

Wintershall AG

Rohöl Aufsuchungsgesellschaft AG (RAG)

OMV AG

Gaz de France Suez

Erdwärme Neustadt Glewe

Kali + Salz AG

GVV mbH

Shell

Thermalquelle Loipersdorf GmbH & Co. KG

GTN Ingenieure und Geologen

RWE

NAM



GWE pumpenboese GmbH
Moorbeerenweg 1
D-31228 Peine
Telefon +49 (0) 5171 294-136
Telefax +49 (0) 5171 294-233
E-Mail: fi berglass@gwe-gruppe.de
www.gwe-gruppe.de
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