TYPE APPROVAL CERT.

No Class Name Remark

1 Norway Class (DNV) GRE PIPE TYPE APPROVAL Including Fittings & Joint
2 Korea Class (KR) GRE PIPE TYPE APPROVAL Including Fittings & Joint
3 Italy Class (RINA) GRE PIPE TYPE APPROVAL Including Fittings & Joint
4 America Class (ABS) GRE PIPE TYPE APPROVAL Including Fittings & Joint
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Part 03 R& D

& PIPE TEST o ion b
@ Internal Pressure — Long term (ASTM D2992) e
@ Internal Pressure — Short term (ASTM D2992)
@ External Pressure (ASTM D2924)

@ Heat Distortion Temperature (ISO 75-1 2004)
@ External Load (ASTM D 2412)
@ Impact Resistance (ASTM D2444)

- === TEST REPORT [

-.===  TEST REPORT

o i U, ST

@ Fire Endurance (IMO Res. A. 753)
@ Electrical Conductivity (ASTM D257-91)

Test Report
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Part 03 R& D

@ Internal Pressure-Short Term(64bar/Pass)

Increase the pressure uniformly and continuously until minimum burst pressure (6.4 Mpa) shall
be reached between 60s and 70s. In this time, there are no leakage in the pipe & fittings.
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Part 03 R& D

@ Internal Pressure-Long Term(114Mpa/PASS)

The tests were performed following the guidelines of ASTM D 2992 “Obtaining Hydrostatic or
Pressure Design Basis for ‘Fiber Glass’ Pipe and Fittings-Procedure B” for measuring GRE
IGRP pipe’s strength and strain after 50 years.

Fegression Analvsis (Static Water Pressure Test data)
Log (Hoof Stress) = 2799 - 004168 Loglfailure fime]
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Part 03 R& D

@ External Pressure(15bar/PASS)

( There are no buckling in three times of the maker standard pressure

PRESSURE
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R&D

@ Heat Distortion Temperature(93°C/PASS)

80°C above max. operating temperature.

Install apparatus for Heat distortion temperature, and increase the heat uniformly and
continuously by 120 £ 10°C.
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Part 03 i R&D

@ External Load(100kg, 64bar/PASS)

No visual damage nor reduction in short term pressure capacity after The pipe shall be able to
withstand a load of 100kg applied over 100mm at mid-span
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Part 03 i R&D

@ Impact Resistance(40bar/PASS)

In safety factor 2.5 on nominal pressure(service pressure), No visible damage, no distortion an
leakage during the internal pressure test( Lhour).

MASHET CRCUT LEADS

COUMTERWE!GHT

Pressure

DROP HEIGHT TAPE — |

3 j'jn' B,

CABLE BND TAPE GUA

TUP LIFT CABLE
HEGHT IERO

MAGWET CIRCUIT LEADS
ARDJUSTING TUBE

REBOUND CATCHER HILD
OFEw By ELECTROMAGNET -
—_—

REBOUMD CATCHER

RELEASE SwiTCH 5
MAGNET
CABLE WEEL SwITeH 0
BRAKE WANDLL
Weonen n 000000 M~mM~1uUWwWwwiwlsg s MMM
Ewmmmvmm.—.ogmhmmﬁmmﬁo
TAPE TAXE-UP REEL Frrmursoedminss0oOoNgO0ONST O
— o el wd PP S SO MG Y R

TUFLIFT CABLE

FIG. 1 One Type of Tup Impact Tester

HYUNDAI LIFE BOAT CO.,LTD
_—




R&D

@ Fire Endurance(1100°C, 24bar/PASS)

Pipes and fittings whose functions or integrity are essential to the safety of ships are required

to meet minimum Fire Endurance requirements.
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Figure 2 - Fire endurance test: stand with mounted sample {all dimensions in mm }
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{CONCENTRIC CIRCLE}
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R&D

approved for conveying non-conductive fluids (refined oil products and distillates) in

@ Electric Conductive(0.1MQ/PASS)

Piping which satisfies the criteria for electrical conductivity inside and outside, will be
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Part 03 i R&D

@ Expansion Couple-ring Test(48bar/PASS)

Engineer should consider thermal expansion of GRP/GRE pipe. Internal pressure test follow
ASTM 1599 but this test is different from other pipes & fittings. It needs more detail test
Equipment and exquisite technology.
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R&D

@ CADFIL winding program for fittings

Cadfil is a complete software solution for the Programming of Computer (NC) controlled
Filament winding machines. Whatever your requirements we either have a standard solution or
can supply a customised software solution to meet your needs. Follow this link for an overview
of the Filament Winding Process and machinery.
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R&D
@ ANALYSIS OF GRE/GRP PIPE

We do our best to improve pipe’s quality from various angles. We carry out Stress analysis,
FEM analysis, Filament winding method analysis service, if owner want.

<FEM ANALYSIS> <Filament winding method>

5
b 80
79 70
78 &
77 68 60
7 &7 58
75 66 55
74 B5 57
73 54 56 4"“
) €3 55 P
15 bal 62 54 a7
61 55 26
52 45 40
! & 677
42 g 37
£ ) 35"
S ) 34 \
> 3 2930
HN 28
76°
YA\ \
5 22%% G
21 32
1 19
1718
1518
12131
1243458789"
o .
0 5 10 15
fem)

HYUNDAI LIFE BOAT CO.,LTD
-




The Present Possession of Certificates & Patents

Approval
No. Name Product o Remark
Organization
Lloyd's
1 ISO 9001:2008 GRP PIPE & lifeboat
Register
2 KS ISO 14001:2009 GRP PIPE & lifeboat KSA
40A~900A
3 Fire pipe Approval GRP PIPE KFI
16BAR
Certificate of 1 product
4 Lifeboat Korea Government
of the world
Inspection of GRP PIPE &
5 Lloyd's Register
Reinforced Plastic Works FITTNGS

GRP PIPE &

6 Certificate of Manufacture Korea Register
FITTNGS

GRP PIPE & Samsung Heavy

7 Samsung Q MARK GOLD S——
Lifeboats Industries R,

8 Type Approval Certificate | GRP PIPE & FITTNGS | Det Norske Veritas :
9 Type Approval Certificate | GRP PIPE & FITTNGS Korea Register
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The Present Possession of Certificates & Patents

No. Name of Patent The Application Number Remark

1 Filament Winding Machine Patent No. 10-111964

2 Filament Winding Machine Patent No. 10-111965
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