DET NORSKE VERITAS

TYPE APPROVAL CERTIFICATE

CERTIFICATE NO. K-2790
This Certificate consists of 3 pages

This is to certify that the
Plastic Pipes, Fibre Reinforced Thermosetting

with type designation(s)
Bondstrand Series 2000M Pipe and Fittings

Manufactured by

Ameron Fiberglass Pipe Group - Division Europe
Geldermalsen, Netherlands

is found to comply with
Det Norske Veritas' Type Approval Programme 1-501.1, 1999, Fibre Reinforced
Thermosetting Plastic Pipes
Det Norske Veritas' Rules for Classification of Ships

Application
For inst. acc. to DNV Rules and Manufact. Spec. Piping system is non-conductive, not for
install. in gas hazardous area. Piping syst. is approved to Fire Endurance Level 3, acc. to
IMO A.753 (18). Low Flame Spread, acc. to ASTM D635.

Place and date
Hovik, 2005-10-25
Sfor DETNORSKE VERITAS AS

PV ==el il

John Olav Nekleby Local Office Gisle Hersvik
Head of Section DNV Rotterdam Surveyor

This Certificate is valid until
2009-06-30

Motice: This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid,
The validity date relates to the Type Approval Certificate and notl to the approval of eguipment/sysiems installed.
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Product description

Cert. No.:
File No.:

Bondstrand Series 2000M Fiberglass Pipe and Fittings for marine and offshore service.

Application/Limitation

Max. internal pressure at ambient temperature dependent on diameter is to be as follows:

K-2790
332.30

[Bondstrand Series 2000M:
MNom. diameter 1" - 36"
IMax. pressure, bar 16

Minimum structural wall thickness in mm
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The maximum internal pressure at 100°C is 75% of that at ambient temperature. Maximum
pressure between ambient temperature and 100°C is to be determined by linear interpolation.

Maximum material temperature: 100°C.

Maximum external pressure is to be stipulated in accordance with the Bondstrand
Engineering Guide.

For installation acc. to DNV Rules and Manufacturer's Specification.

The piping system is non-conductive, and is not for installation in gas hazardous area.

Piping system is approved to Fire Endurance Level 3, according to IMO A.753(18).

Piping system is approved to Low Flame Spread, according to ASTM D635-97 (accepted

as alternative to IMO A.653(16)).

Type Approval documentation

1. Previous Type Approval K-2110.
2. Email from DNV Rotterdam of 2005-06-13, incl. Survey Report of 2005-06-15.
3. Product Data Sheet, PF918 (09/04, dated 2004.
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Cert. No.: K-2790
File No.: 332.30

Tests carried out

Type Testing carried out according to Type Approval documentation.

Marking of product

The pipes and fittings are to be marked. The marking shall at least include the following
information:

Product name

Manufacturer's name

Pressure rating

Temperature rating

The marking is to be carried out in such a way that it is visible, legible and indelible. The
marking of product is to enable traceability to the DNV Type Approval certificate.

Certificate Retention/Renewal Survey

The scope of the Retention/Renewal Survey is to verify that the conditions stipulated for
the Type Approval is complied with and that no alterations are made to the product design
or choice of materials.

Survey to be performed after two (2) years (Certificate Retention Survey) and at renewal
after four (4) years (Certificate Renewal Survey).

The main elements of the survey are:

e Ensure that Type Approval documentation is available.

e Review design, materials, production process, and performance with respect to possible
changes, in order to ensure compliance with Type Approval documentation and/or
referenced material specifications.

e Ensure traceability between manufacturer’s product marking and the DNV Type
Approval Certificate.

END OF CERTIFICATE
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TAC cortificate n°: 07796/B0 BV

@ BUREAU
VERITAS .
MARSNE OAVISION File Number : ACM 135/0106/001

THE SCHEDULE OF APPROVAL

L PRODUCT DESCRIPTION ;
Non-canductive fiberglass reinforced cpoxy pipes and fitings Serles 2000 M

Nominal diameter
ND 50, 80, 100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 750 and 900

Maximum working pressure at 20°C
- 2.5 Mpa for ND 50
- 1,6 Mpa for ND B0 to ND 900

Maximum working temperature
100°C

Type of oints
- Bell and spigot
- Quick lock

- Flange

2. DESIGN DRAWINGS and/or SPECIFICATIONS
Bondstrand Product Data:

<N°FP 194 A (08/94)  Series 2000M - Pipe and fittings
- N®FP 282(1193) Quick lock finings

-N°FF 169 B (0194)  Fittings

< N°FP 168 C (01/94)  Flanges

3. TYPE TEST REPORTS / LABORATORY RECOGNITION STATUS
Shost term pressure resistance test:

- Test report N° § 84-051 dated 17/10/1984 (DNV)

- Test report N° § 86-463 dated 31/12/1986 (DNV)

- Test report N° § 85-006 dated 14/01/1986 (DNV)

Impact test:
- Test report duted 23 January 1996

Fire resistance:
- Test report N* 96-CVB-RO0410 dated 02/1996 (TNO)
 Test report N* 022/93/CI/X-001 dated 27 July 1993 (GERBAM)

Flame spread:

- Test report N* 96-CVB-R0539 dated 15/03/1996 (TNO)

- Test report N* DSC/DCG/DLCYL 7 85 649 dated 02/01/1986 (BV)

- Test report N* 10176 according to ASTM D 635 - 10 july 1998 dated 15/01/2002 (BV)

4.M
Not applicable.
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TAC certificate n®: 07796/B0 BV

'TH IRIA ad/or
Raw material as per Manufacturer's specification.

. APP 1 O

6.1 These pipes and fittings may be used for the following services:

- Sea water: ballast, engine cooling and other sen water systems, except for the connection to the shell (suctions
or discharges)

- Fresh water, brine

- Scuppers and sanitary discharges ending in the bottoms or to the shell plating above the freeboard deck

- Sounding and air vent pipes of water tanks or dry spaces

- Compressed air, inert gas

and in general for any use where fire endurance to level 3 is required according to Appendix 4 of IMO
Resolution A.753(18).

6.2 These pipes may also be used for:

- Bilge pipes inside cargo lanks if the latter are kept under inert gas

- Fire mains provided that pipes are kept full of running water constantly and pravided the joints are protected
with a suitable protective coating

6.3 These pipes cannot be used in hazardous areas.
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7.1 Amangements shall be made for a Society's Surveyor to carry out, on & periodic basis, visit of the
Manufacturer's premises and product audits according (o the Manufacturer’s Quality control plan.

7.2 Each pipe and fitting is to be tested by the Manufaciurer at a hydrostatic pressure not less than 1.5 times the
nominal pressure.
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8.1 Detailed drawings of each system are 10 be submitted for review of compliance with the Rules and the
applicable regulations.

8.2 The pipe and fittings assembly is to be carried out in accordance with the Manufacturer's instructions and the
person performing these tasks is to be qualified to the satisfaction of the Society Surveyor,

A i g

Each pipe or fitting must be permanently marked with:
- Name of the manufacturer

- Type designation

- Pressure rating

- Temperature rating

10. OTHERS

10.1 Ameron B.V. has a QA system according to 1SO 9001 certificate no. QSC -3334.

This approval is given on the understanding that Ameren B.V. will accept full responsibility for informing
shipbuilders or their sub-contractors of the proper method of fitting and general maintenance of their products
and of the conditions of this approval.

102 This Certificate supersedes the Type Approval Certificate N°2090K/07796/A0/PRSO BV issued on
18/09/1998 by the Society.

sk Last page (End of Doctuiment) **¥
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