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Introduction

HyunDae - (Panel Brand by Capstone Engineering) employs the application of SMC(Sheet Moulding
Compound) using Isophthalic unsaturated Polyester resin having low shrink characteristics and excellent
physical properties which is approved and permissible for potable water application.

HyunDae, have utilized(Hot pressed moulding) a basic technology for press moulding SMC, in order to
produce and manufacture GRP water tank, of high quality.

( Innovative quality improvement ) ( Acceleration of new market frontier )
o \
4
(Achievement of global competitiveness) ( A Professional company system )

Figure1. Capstone’s Business Development Direction

g SR —
Head Office(ChangYeong Factory)

Figure2. Pictures of Capstone Engineering

http://www.hdgrp.co.kr



ocKeep the water clean

Integrated Production System and Total Quality Management System

© UPR Resin Composite

Reactor Monitoring Inspection

© Glass Fiber Reinforced Plastic Production

Manufacturing Moulding Property Test

© Product Moulding, Inspection and Shipping

Product Shipping

Packing Foaming

http://www.hdgrp.co.kr
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Quality Certification Meeting Foreign Customer’s Requirement

© AQuality / Environmental Management System

25 A 2N FARBTARS 23 ARS8
A

i |

rE REGISTERED

- %  QUALITY

)~ MANAGEMENT

sy j SYSTEM

3 CAPSTONE ENGINEERING Co., Ltd.
j 325, Nakdong-ro, Namji-eup, Changnyeong-gun, Gycongsangnam-do, Korea

ﬂ"g
i | )
w‘a""j 1SO 9001:2008
™
il
[ Design & Development, Manufacture of
Ilu!' g SMC Molding Products (Door Panel, Water Tank. Ceiling Panel,
|t 1 UBR, Plastic Vessel, ete.), Construetion Doors and Related Materials
Pl
L | TRA Cenification International (TRACI) hereby declares that this facility
| o= has been audited in accordance with the requirements of [SO 9001 :2008
© 2 and meets the accreditation criteria defined in the certification scheme of
[ . TRA Cerifiation International (TRACT) #1106, ACE Twin Tower 1,
|+ 212-1 Gura-3 dong, Guro-Gu, Seoul, Korea, Republic OF.
g3

% Certificate No.: 21025 ISSUED: 25 February 2008

3 IAF Codes 14 REVISED: 02 April 2015

EXPIRES: 27 March 2016

Authorized B %—
iﬂﬁ- s Hwarnllleog Yu - Chadrman

dba THA Cerlification Eneermational Company Lid

ISO 9001:2008
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9. REGISTERED
A% ENVIRONMENTAL
~ MANAGEMENT

SYSTEM @ 54

< CAPSTONE ENGINEERING Co., Ltd.
o 325, Nakdong-ro, Namji-eup, Changnyeong-gun, Gyeongsangnam-do, Kaorea

ACCREDITED

BEIGR

ISO 14001:2004

Design & Development, Manufacture of
SMC Molding Products (Door Panel, Water Tank, Ceiling Panel,
UBR, Plastic Vessel, ete.), Construction Doors and Related Materials

TRA Certification International (TRACI) hereby declares that this facility
has been audited in with the requirements of 1SO 14001:2004
and meets the acereditation criteria defined in the certification scheme of
TRA Certification International (TRACI) #1106, ACE Twin Tower |,
212-1 Guro-3 dong, Guro-Gi, Seoul, Korea, Republic OF

Certificate Noi: 20913
IAF Code: 14 REVISED: 02 April 2015
EXPIRES: 27 March 2016
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£ 7 [—— Hwanllleog Yu - Ch#drman
', Imtewnarisnal Company Led,

dba TRA Coreifeation

ISSUED: 25 February 2008
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oo Keep the water clean

Keep water clean, Ideal for strong drinking water

HyunDae GRP Water Tank is the world leader in panel tank development and manufacturer, and with its abundance
of experience and related data, has passed world wide standards. HyunDae offers superior service and a wide range
of products, all which have received WRAS, BSEN and ISO approval.

Mo Leser . PEO0OT2S
2 i OurRel:  GH/MIz0Z38

2 e
=
slmu; LESEN PENSIJILAN BARANGAN Water Regulations Advisory Scheme
QAS: Product Certification Licence 3ty 3ot —
Hyundae GRP Water Tunk
1043-15 Hakgyoo-Li
Hamyji-Eup
SRIM QAS Bnd. dengan kepada Changnyearg.Gun
BIRIM GAS et Scin. Bid. hanaby grmnts fa Gyeargnam
CAPSTOME ENGINEERING LTD.
(e 142-15 HAKGYED-LI, NAMILEUR
£35-008, CHANGYEONG.OUN WATER REGULATIONS SDVISCRY SCHEME {WIRASH
GYEONGNAM. KOREA. REPUBLIC OF BAATERLAL ARPROVAL
Lesen untuk menggunakan Tanda Pensijian di stes barangan The miaturbal rederro 1o I Ehis letter s suitabile for contact with wholmame water for damasic pupeses
KAATRe e Sh: Exneliination et s Miaving mex the ¥ 1SS 50201 2000 v proucts Far tse I contict
PIBREGLASS REINFORCED FOLYEETER (FRP) SECTIONAL WATER weth watar intenided for himan consumpeion with regard £ thair sfact an the quality of the watar’.
TANKE
Thi rfirenca elates soledy to lis effect on the gualitg of the wswiss with which ity come nto contact
Pluass radur 1o cotail in the SCHEDULE a0t oyt sigrafy the wpproal of its mechanical or physical properies far sy e,
sebagai mematuhl keperiuan
as-camplyang wif GLAS! STICS (GRF] - % 5130
B5 EN 13200 1 2001
. o red, compressisn il water up 19 60°C.
APRROVAL MUMBER; 1109353
APPROVAL HOLDER:  HYUNDAE GRF WATER TANK
Thie Schenirii raserves the Tight to' review approval, This approval b ualid bitwisn Septenber 2011 and
Seprember 2046,
/ : A et v, il b inchitsd Fit lirwe urnes 1
hasded, “Materiats which have passed fisll testy of wifec on water gualing”,
Hhalidah Mustan
Pengarsh Unusan Thee Directary rm i S ot scssa e co.gbfdimaan
Msngeng Gimetar

Vours faithfuly

BS EN 13280:2001 WRAS(Water Regulations Advisory Scheme)

What is Certificate?

Specification for glass fiber reinforced cisterns of one—piece and sectional construction, for the

storage, above ground of cold water.
The European Standard EN 13280:2001 has the status of a British Standard.

What is Certificate?

WRAS(Water Regulations Advisory Scheme) certificate is given to the products which meet the
requirement related drinking water in UK. The products certified through WRAS are approved

as suitable for the regulations of Water Supply & Fittings in UK. WRAS certificate is an indispen—
sible requisite for the water tank manufacturer and certified product and fittings can only keep
the customer’s health.

http://www.hdgrp.co.kr
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Avu Dhaty Food Contro Authority
Abu Dhabi Food Contral Authority Labaratory Division
Laboratory Division Abu Dhaby
Abu Dhabi
AMNALYSIS REPORT
ANEEYSISREPORT, TEST REPORT NO.  A10024164007
TEST REPORT NO.  A10024164001
DATE: 104047013 ‘Sample Received (CH0472015 Perameriu Rasults Uit oegue No.
Start of Analysis 0123 b
Ellddlm.l\!'h 04047015 I warar) . N M
“Pagsdomonm ssrugnoss (et L] 20w
Customer Namo: Mussiaby Fibreglass Estabishmant Sl i rududoig el (R N LFEE) Wamarare § | Fator Taemsinind ARDFRAICR -3¢
Customer Address:  Mussafar Irdustral W13 *oaB Bach (Male) NOY 430 W Marraunna Fiiwhon Tacsiual Al SEMMICED 33
Sample Rel. Na. AT0C28162001 Sample Source  1PVTSECTGR L. it
Sample Nama ikinboied Drinking Water- Hyundae Tank NM: Nl Meaboned, MO DOL: Bvlcw Detwcion Lavel
Brand B
mI::- W Prod, Date N Comments ==
Batch No. NN Expiry Date W MM, 2 caly and v cemplant wit the latons  fal L3 G50 149 4
Mt Waight NN Sample Receipt Condition Chiled {+1 10 +5) C 200, R-e_lmunnngs_ap‘?g-gnm ADAVEA July 200%) e A
Container Type ‘Pinatic Bottie 2 f_,, 3 : A ‘; )
=] P
Seay Py A 4 cul st st ‘E{:‘! d
Pacameter | mots | um | Wairodology Procedurs Ny Dlewstor Laboraturig 5 E&.
Frpsical Evmurton | comotant | Sermuy S imat anLABDRM-S WL s oS
Chamical ana Aadioactive Contamination Analysis = Erstalr el 1 T s w7 ) wﬁﬁ}u el et
. Cascimbr e - L - B N pat o Eve LKAS
Pacametar 1 Resulls it Wathodology Procadure No Cancamimes ™ cormmcrical
_;’Il’:l! | 2581 Ll 1S E-IT00LAL-DPIA-CES- 1§ uwllmll-":lm;‘:;:l Fote wate
“Frosphats | 8Ll [l P 53S0 AL- DML 14
End of Repon
“Lovd - o | ausz . CPAUSAAD DRMCH 18
“Homex | BoL pos 125000 AD-OPL G814
_":’1“- b a5l oG I E-3T00LAD-DPUA-CI- 1§
‘e 9185 oo (CRARSALAC-DRNCF1 16 N
= b ] e | ot s DG |
[otode et g | 1 SIEEMADEPULCHE 15
Totwl D snaved SchbauTOS) RLE Ry | By caktity Mot AD CFY.CHI-05
“Fronte I8 o | EMQMPMHI
b “Hawe jas NOY BOL R 8 I’.H(M-Dtﬂ-ﬂ!i
o i - T
“Copum 4 oL | B ;7 Gamima SpectaempLAD D2M-RLD1
" * 37 L ol ‘ Tamm Spoctoemeey LaD-DIM-RL-01
o caa | £ metn L AD-DPN.CH a8
Microbiclogical Analysis.
TRE FT-LABTIMS 0T TESUE NGO TOCTOZOTT Pagetot ——Fmrat e
s Al Atalen otiml AL A o AP IR i
s poresni LR Tt a o e =t
Fan: 4970 3 63 6236 o A Tax #7114 M0 AN T EET T8 4 e
140 dews 6 - PO B A2 ke s g
Al g FrsT - al Al T30
s Ve Aras Emiees Sl Syt -lﬂ.::‘ﬂr:'-:'ndﬂl*bllmv ! Rt 4 Fin b Avah s : i e :.mud s mn: :::u"wam
-
Advantages of HyunDae Tank Dis-Advantages of other tank
(Hot Pressed Moulding)-using SMC (Using cold cured or Hand Lay up method)
@ Moulding at 150 deg C temperature. ® Delamination under exposure to direct sunlight.

performance. strength.

to bacteriological growth. performance.

@ Sunlight Transmission Test-comply to high standads.

@ Excellent ultra violet resistance characteristics, which doesn’t | | @ Panels have non uniform finishing with
allow growth of ALGAE and Micro-oraganisms. blistering on panel surface.

@ Strength, excellent performance with stable construction and @ Panels are not Homogeneous with variable

@ Dense, smooth finish allows effective cleaning and resistance | | @ No Resistance to ultra violet effect and poor

6 http://www.hdgrp.co.kr
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Antibacterial Water Tank

Antibacterial Water Tank developed by HyunDae.
Excellent Antibacterial Effect on the Coliform Bacillus and Staphylococcus aureus causing food poisoning to make
the Hyundae tank drinkble water.

Coliform Bacillus Staphylococcus aureus

ANTI-BACTERIAL TEST RESULT

Item of Test Section Result Antiba?ci.:erial Test Method
activity

A 1.2x10°CFU JIS Z 2801:2006
Coliform Bacillus B 9.3x10°CFU JIS Z2801:2006
C 1.4x10'CFU 99.99%  |JIS Z 2801:2006
A 1.2x10°CFU JIS Z 2801:2006
Staphylococcus aureus B 5.3x10'CFU JIS Z 2801:2006
C 1 x10 CFU 99.90% JIS Z 2801:2006

section A : a number of bacteria after inoculation on specimen
section B : a number of bacteria after 24 hours on non-anatibacterial specimen
section C : a number of bacteria after 24 hours on anatibacterial specimen
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Antibacterial SMC Product = T
<z( =

including Green tea powder
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%’o HyunDae GRp waterTank

HyunDae GRP Water Tank is the high-quality water tank designed by the specification with optimized
raw material and design made by the best mechanical engineer and chemical engineer.

Excellent Long Term durability

HyunDae GRP Water Tank is designed to maintain up to 70% of first physical property based on excel-
lent raw material and product design technology for fifteen years.

Property Item | Design Condition

100
Earth Quake | Horizontal Seismic Force kh=2/3G

70
Hydrostatic Load | Tank Height x 0.1kgf/cm’

Design: Durable Water, Fixed Load, Snow Load
2

External Force: Wind Load, Load due to Snow Load ‘ 60k9/ m
Occupancy, Seismic load

Wind Load | Below 60m/sec

Illumination

After 15yrs
Y Intensity Rate

| Below0.1%
Durable Years
(SMC Deterioration)

Water Temp. | Below 60 ¢

< The above results are the SMC material property degradation by lapse of time results,
but the same results which satisfied the entire specified requirement about maintenance.>

Specification of optimum design Finite through Element Method (FEM) using computer and procure-
ment of reliability through quality maintenance of designed material property using instron and hydrau-

t r

FEM Design

Material Property Test Hydraulic Pressure Test

http://www.hdgrp.co.kr
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Free Capacity Design

HyunDae GRP Water Tank is suitable for large-sized reservoirs as its structure utilizes horizontal and vertical spaces
at the maximum through the use of diverse size of panels.

Available Design Height and Capacity

Available Height

Available Capacity

1.0 ~ 5.0 m/ 0.5m distance

1~ 3,000 Ton

picture 5. Corner “C” Type

picture 4. Corner “T” Type

Features of HyunDae Water Tank

1. Strong & Long Durability as made by Korea’s
excellent hot pressed SMC technique.

2. Easy cleaning & maintenance with safe and
clean internal/external reinforcement.

3. Drains completely at roof and bottom as it
use specially designed roof panel and drainage
panel.

4. Prevent leakage completely by using extruded
rubber sealant type(EVA)

5.Prevent the algae growth in the tank. HyunDae
tank FRP panel type are made by SMC hot
pressed method, which has high opaque
quality. This opaque quality prevent the evap-
oration of sterilizer, and stop the algae growth.

6. Stable construction and safety factor of 6
design are realized by using strong panels and
reinforcement material.

7. Various shape tanks are available by combin-
ation of strong panels making the assembly
very easy.

http://www.hdgrp.co.kr
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%"a HyunDae GRp waterTank

Perfect Base Drainage Structure

HyunDae GRP Water Tank is designed to maintain much better water quality by applying bottom drainage
structure which can discharge dust precipitated during use and other sludge completely when cleaning

Gathering water at the bottom side

l

l

Drainage the waste water

A unique feature of HyundaeGRP
panel type water tank, the concave

drain panel was especially designed
to faciliate periodic tank cleaning
and inspection.

The combination of convex base panels
with a concave drainage panel ensures

complete and faster drainage.

{Detailed illustration>

Prevention of Base Panel Water Leakage

HyunDae GRP Water Tank is designed panel through exact FEM 3D simulation with optimum thickness and
shape and completely prevented the leakage which can be occurred by panel deformation, crack and

others due to water pressure.
{ Water Pressure Closes Joints }

WATER PRESSURE

A 4 A4 A\ 4

7{ /g_

Water Pressure Mechanism
The water pressure make by filling

the tank seals, the joints prevent-
ing leakage.

http://www.hdgrp.co.kr
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Excellent Water Tightness

EVA foam sealing tape(Synthetic extruded rubber) can maintain complete water tightness by using with
excellent weather-ability and restoring force and harmless to potable water and human body.

Sealing Tape SMC Panel
D - 1 T 7

Sealing Tape

Above 95% of thickness restoration in the early stage by compressing sealant.

t t T~ SMC Panel

EVA Property Test Report

s FLOREX INSULATION C0 LTD. e S S e
i Tyt S it B
o ey

PSB Test Report for the Sealing Tape @

PVC Foam sealing tape EVA Foam sealing tape

The mean dissolved oxygen difference (MDOD) of the test and reference materials were as follows:

Requirements of Requirements of
Test Test
, MDOD | 55375 part 1 - , MDOD | 55375 part 1 -
Materials (mg/)) |Specification (MDOD, mg/l)| || Materials (mg/)) |Specification (MDOD, mg/l)
Negative reference| _ g o1 0.0+0.6 Negative reference| ( og 0.0+£0.6
Positive reference | 5 g7 75+25 Positive reference | 5 40 7.5+25
Test product Test product
(Single sample) 6.26 <1.69 (Single sample) 0.22 <1.69
The results obtained show that the sample does not comply The results obtained show that the sample complies with
with the requirements of SS 375 : Part2:4 for the growth of the requirements of SS 375 : Part 2:4 for the growth of aquatic
aquatic micro-organisms test. micro-organisms test.

http://www.hdgrp.co.kr -
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Excellent Thermal Effects

Excellent Insulation from SMC material, Polyurethane Insulation Foam Prevents freezing and dew conden-
sation due to the excellent thermal effect with three layer insulation structure of insulation material and
cover and minimization of water temperature changes according to the environmental temperature
change.

Heat Insulation Structure

Panel Body

Synthetic resin form

Plastic Heat Insulated Cover
Material : Polyethylene

Typical Cross Section

SMC Panel(Side)

The HyunDae Insulated panel has specially developed
Max 25mm PU Foam low thermal conductive rigid polyurethane foam
AOkg/m’ at,Overall Density 40kg/m? at, overall density between the GRP single

SMC Panel(Bottom)

panel and GRP cover as shown beside.
25mm(standard for Insulation)
50mm (optional)

4 Insulation Cover Panel

Comparison of Thermal Conductivity according to Materials

Unit Physical Properties Test Method

Thermal Expansion Deg.C -5

Co-efficient of Thermal Transmission & 2.1X10 ASTM D696

1 Water-Panel-Air Kcal/m h.°C Max 5.0 ASTM D696

2 Water-Insulated Panel-Air Kcal/m h.°C Max 0.9

Thermal Conductivity

(Non Insulated Panel) Kcal/m h. Max 0.15 ASTM D696
Thermal Conductivity Kcal/m h.°C Max 0.02 ASTM D696
(Insulated Panel)

Thermal Expansion Co-Efficient 1°C 0.000016 ASTM 4811:2005

12 http://www.hdgrp.co.kr
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Best Hygienic Properties

HyunDae GRP Water Tank has adopted panels that completely block the direct sunlight to avoid the
growth of algae and other micro-organisms. And by assembling tanks with anti-rust accessories, it can
keep water clean.  Refer to the PSB test report with SS375 based on the Food Sanitation Standards
and Sunlight Transmission test as below.

Rust Proofing
=m Poor Sanitation On Other Tank = HyunDae GRP Water Tank

Low Sunlight Transmission

Opaque GRP Panels

(Negligible Growth)
Evaporation of Sterilizer

Residual Sterilizer Inhibits Algae Growth and
Legend osterilizer o spores (Alage) Bacterial Reproduction

Sunlight Transmission Test Report PSB Test Report(SS375)

==

http://www.hdgrp.co.kr
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HyunDae Panel Property Test

Density 1ISO 1183
Tensile Strength ISO 3268
Water Absorption ISO 62
Impact Strength ISO 179
Flexural Strength 1ISO 178
Flexural Modulus ISO 178

KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005
KSM 4811:2005

Barcol Hardness

Glass Fiber Content

Resin Content

Light Transmission / Opacity
Toxicity

Micro Biological Growth
Bending Strength

Elastic Modules in Band
Compression Strength
Liquefaction Test(Turbidness)
Liquefaction Test(Chromaticity)

Ultra Violet Rays ISO 62
Cavity ISO 62
Young Modulus ISO 178
Shear Strength ISO 178

HyunDae Panel Solubity Test

Performance Test | Performance of

Standard Our Company Test Method

Item of Test

Odor and Taste KSF-4811

Turbidity KSF-4811
Chromaticity KSF-4811
Heavy metal(pb) KSF-4811
Ay C e anganate (sF 4811
PH KSF-4811
Phenol KSF-4811
Evaporation residue KSF-4811
Residual chlorine KSF-4811

* Panel performance is satisfied with KS(KSF-4811)

14 http://www.hdgrp.co.kr
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Specification for Base Concrete Work and the Installation Guide

B Base Concrete

3400(L+400)

1

~ 1000 ... 1000 .. 1000 ..
Installation Standard of Base Concrete | ] ] ]
Width : 400mm

Height : above 450mm
Space : 1m (center to center)
Outer Size : (W+300mm)x(L+400mm)

Thank Width+300

[IN
o
!O

|

UN
o
lO
N
o
!O

400,

|

Customers should construct a concrete base according to the design specifitions and firmness of the site.
The required width of the base concrete must be at between 300mm and 400mm.

The required Height of the base concrete must be minimum 450mm.
The distance from centre to centre of the concrete bases is 1000mm(or 500mm in case of
1000x500 panel)

B Installation Space

For maintenance purposes, at least 600mm and 1,000mm of space away from walls and ceiling,
respectively are required.

~L_ "\
600 _
~L

1000

O
O
O

Plane figure Side View

0 0®
QOO

800 _

/

N

/
~L"\

600 _
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Assembly Bolt
(SUS 304 or 316)

Wall Panel
' (Mid Gray Color)

External

Reinforcement
(HDG)

Corner Frame
(HDG)

Base Frame
(HDG or Epoxy Paint)

Base Concrete pad

Roof Panel Manhole
External Reinforcement HDG
UPVC Internal Reinforcement SS316
S?DC;RP External Ladder HDG
Internal Ladder GRP
Air Ventilation PVC
Sealant Tape EVA Foam
Fasteners(External) HDG
Fasteners(Internal) SS316
Tie Rod Steel Skid Base - | Beam | HDG or Epoxy Paint
Base Panel in both directions (welded or bolted)
(SUS 316) .
Water Lavel Indicator HDG
Internal Bracket
(SUS 316) Manhole Cover GRP
Pipe Lifting the Roof UPVC or GRP

16  http://www.hdgrp.co.kr
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Wall Panel
(Color Mid gray)

External

Reinforcement
(HDG)

Corner Frame
(HDG)

Base Frame Base Concrete pad
(HDG or Epoxy Paint)

Roof Panel \ Internal Ladder

. (GRP)
External Reinforcement HDG '
External Ladder HDG
Internal Ladder GRP
Air Ventilation PVC
Sealant Tape EVA Foam
Fasteners(External) HDG
Steel Skid Base - | Beam | HDG or Epoxy Paint
in both directions (welded or bolted)
Water Lavel Indicator HDG
Manhole Cover GRP Bottom Panel
Pipe Lifting the Roof PVC or GRP

http://www.hdgrp.co.kr -
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ovKeep the water clean

Wall Panel Composition by Height & Panel Shape

TR

isialaninband

T

4.5M

‘ 1000 ‘ f—ﬂ" 500 ‘ 1000 ‘
AN/ ] ]

el T —] ——

—{ Base Panel } { Drain Panel }7
1000 500 ‘ 1000 |

S \v’ =) = sHl izneg ig OLOOrr? :fne

—_— — —_
{ Roof Panel } { Manhole Panel }7
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ApPES

Sole Agent

Mosayebi Fiberglass Est
Mussaffah M13, Plot 80
Abu Dhabi UAE
P.O BOX 869/

Tel.No. : 00971 2 5559323
Fax No.: 00971 2 5552013
Mobile : 00971 50 4428956
Email us : gfa@emirates.net.ae
mosayebi@polyaoun.com

(1
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