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1. INTRODUCAO

Este documento contém as especificagdes técnicas dos tubos de pressao e racks para osmose inversa.
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2. FOLHA DE CARACTERISTICAS

& GS TUBOS DE PRESSAO E RACKS PARA FOLHA DE
OSMOSE INVERSA CARACTERISTICAS
= lusagua No 28
é aquapor OSMOSE INVERSA FOLHA 1 DE 6
Empreitada de Concegao-Construcao e Exploragao do N° de unidades 536

Sistema de Dessalinizagao na Regido do Algarve

AGUAS DO ALGARVE Posigao da Lista de Pregos

Grupo Aguas de Portugal Unitarios a que respeita EQ115.A0

REFERENCIAS

Numero de tubos de presséo por rack de osmose inversa: 134 uds

Numero de racks de osmose inversa 4

Servigo/ Local de instalacéao: Osmose inversa / Edificio de Osmose Inversa
Fabricante / Marca: BEL ou equivalente

Tipo: Tubo de pressao. 5 & 3 portos

Modelo: 400 Uds. BEL8-S(2x2,5”+2x2")-1200-7M

136 Uds. BEL8-S(1x2,5”+1x2”)-1200-7M
Certificacoes / Homologacoes: ASME Section X-Class |

Catalogo Técnico anexo N©: Anexo

CARACTERISTICAS

Numero de tubos de pressao dotipo 1 (5 portas: 2 entradas 2,5" e 2 saidas 2"+ 1 permeado): 400 Uds.
Numero de tubos de pressao do tipo 2 (3 portas: 1 entradas 2,5" e 1 saida 2" + 1 permeado): 136 Uds.
Numero maximo de tubos de pressao possiveis instalar por rack de osmose inversa: 160 uds
Didmetro nominal dos tubos de presséao: 202,2 0,4 mm

Didmetro exterior dos tubos de presséao: 229 +2 mm

Comprimento total de cada tubo de pressédo: 7.778 mm

Variagao longitudinal maxima do comprimento dos tubos de pressdo: + 3 mm
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Numero de bobinas de membrana por tubo de pressao: 7 Uds
Pressao de calculo dos tubos de pressao: 1200 psi/ 82,74 bar
Presséo de ensaio em fabrica dos tubos de presséo: 91,01 bar

Numero de soportes e amarragoes por tubo de pressao: 3

Peso da cada tubo de presséo vazio: 206 Kg.
Peso da cada tubo de presséo cheio: 440 Kg.
Peso de um rack vazio: 38.604 Kg approx.
Peso de un rack cheio: 69.960 Kg approx.

Possicao das ligacoes de saida de permeado: Através do centro
Posicdo das ligagcoes de entrada de agua salgada e saida de concentrado: 2,5/ 2” Lateral

Tipo de ligacao de entrada de agua salgada: 2,5” Vitaulic

Tipo de ligagao de saida de permeado: 1” NPTf

Tipo de ligacao de saida de concentrado: 2” Vitaulic

MATERIAIS

Do corto/ tubo de presséao: Vidro/Epoxy acc F.l. 202

Da ligagéo de entrada de agua salgada: Super duplex PREN=42 (SM0254)
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Da ligacao de saida de permeado: Engenharia de plastico
Da Ligacao de saida de concentrado: Super duplex PREN=42 (SM0254)

Dos tampoes/ placas de vedacao das extremidades de cada tubo de pressa:
Tampa da extremidade: Engenharia de plastico
Placas de vedacéo de cada tubo de pressdo: StSt16
Da parafusaria: Nao sao necessarios parafusos na montagem da cabecga

Das pegas interiores em contacto com a agua:

Adaptadores Engenharia de plastico
Selas Termoplastico
Correiras StSt316 coberto com plastico
Selos EPDM
NORMAS
De controlo de fabricagéo: ASME X & European Directive CE

De rececgao em fabrica: ASME X & European Directive CE
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OUTROS:

Incorporacao de materiais reciclados
Incorporagéo de Residuos (Sim/Nao) Nao
Percentagem de incorporagao Nao aplicavel.

Certificado (Sim/Néao) Nao aplicavel.

Compras Ecolégicas

Abrangido pela RCM 38/2016, de 29 de julho (Estratégia Nacional para as Compras Ecoldgicas
2020) (S/N) Nao.

Evidéncias do cumprimento em anexo (Sim/N&o) Nao aplicavel.
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DESENHO DIMENSIONAL TIPO 1

| Gs Inima - SWRO Algarve (Portugal)
F/C port 2.5 29224 (11,50 in)
PEAK BELL DIA.
222922 (9.02in)
BODY DIA. z|
8
FEED/CONC. PORT <
25"82" |
VICTAULIC =
pal
i
] _f = B -
2 SCREW HEX HEAD | =
= g
= DIN 933 OR g
X DIN EN 24017 L
] 4 Mx70 @
e ‘ . _ 2
-3 & - S
100:4i) ] 2362 (9.291in) @ | 45 w7 m] b
n)max. '
FJC port 2" \FEED}CONC. PORT
/C por | 62502280 (246,10 in) F/C port 2.5 PERMEATE PORT 25782
PORT SUPPORT & 3 SUPPORTS REQUIRED SUPPORT PORT Ext. thread 1.5" NPT-MALE VICTAULIC
6523 (2.56 in) 7290+1,5 (287,00 in) Int. thread 17 BSP FEMALE
TYP2 '
7748+3 (305,04 In)
> . - - - 1 10 <
This drawing is an integral part of
the general statement of use —— ITEM[QTY DESCRIPTION Material Part Number
and Technical Manual 1* | 1 |Body of Pressure Vessel | Glass/Epaxy, acc. F.1.202 31200-7|
= 2" | 2 |FCpotz5 Super Duplex 042-254-1200)]
= @ 3" | 2 |Disk for sideport Stainless steel 006-256-1203]
o) 4 | 2 |Seal for sideport EPDM 014-250-0805]
) S 5 | 4 |Retaining ring for SP Stainless steel 011-250-1212]
Notes. s 6 | 2 Euppﬂr{ fing Aluminum 005-861-1200|
i 71 7 | 2 |Retaining ring (finger hook) |Stainless steel 011-801-1202]
1. Certified drawing. ] [ 8 | 2 |Metal cap Stainless steel 285213008
2. *ASME Parts i\ = = @ $ | 2 |[Endcap I" BSP-F E plastic 285779010g|
i];em 1‘16.517 “fl']ge(ﬂia'ed on feed side. A\ 7115 (2305 REF I — 10 | 2 |Seal for End cap EPDM 007-080-0082]
4 Weight, kg (Ib): X 2) \f f — 11 | 2 |Seal for Adapter EFDM 385773018
e |
5. Drawing vaits: mm (inches) 7memhmne //I lr\‘ 12 | 1 |Adapter 1,125 Engineering plastic 001-112-1220]
6. Saddles can be shimmed if required. elements QJQ 13 | 4 |Membrane seal EPDM 55413912]
7. This vessel is supplied with two straps for external saddles < 77 il 14 | 3 |Sadde Engineering plastic 55410351
8. Do not scale drawing, may be reprinted on any paper size or copied. A = 15 | 2 |Strap Assy. Stainless steel 55410310
9. Top Paint: Standard (white, RAL 9010) : 6 | 0-3 |Disk spacer - Tmm Engineering plasiic | 285779231
10. Membrane element: Membrane element. permeate core 1.125" 0-7 |Disk spacer - 3mm Engineering plastic 285779233
11. Installation and Storage: Indoer. Y 3Y Y5 5 7 2 |FiCpot 2 Super Duplex 041-204-1208|
ssel's Port diameters, according to ANSI Standards. 2 |Disk for sideport Stainless steel 006-206-1203]
Warnine, 2 |Seal for sideport EPDM 014-200-0805]
4_|Retaining ring for SP Stainless steel 55412392]
1. Never pressurize a pressure vessel that was not loaded with membrane elements 1 |Adapter 1,7257 bind Enginesring plastic 001-112-1228
2. Wrong manifolding may cause an excessive load on port what can lead (0 leaks. Type 1 BELS-S-(2x25"+242"}-1200-7M DESIGN | MAF
3. Max. allowable working pressure not to exceed 1200 psi. (83 bar) VP! RO PRESSURE VESSEL CHECK  |3RS
: Penmeate internal pressute not to E?ﬁfé:iy;:l:(“bal)- [0 T centied craming: | [ [ B schz;‘ﬂxz"» 20071 s ima| £ J0F | APPR, | winis
3. Operating temiperature not to exceed 63°C (150°F). ‘R& | [E— | E—— ‘ P ‘ prs—— | e | 5 5 JRCPERTE OF BEL GROUR LINITID IT 13 STaICTLY ToMRIa0EN 10 USE ConY.
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DESENHO DIMENSIONAL TIPO 2

P.O.# |Gsh'rrarSWRO Algarve (Portugal)
292:£4 (11,50 in)
PEAK BELL DIA.
22292 (9.02in)
BODY DIA. 3 -
r'i Z T i
Y
t———= g BEL E
4 2 SCREW HEX HEAD | =
= g
= DIN 933 OR g
A DIN EN 24017 <
in
= MBX70 “
7 & — — b
- ) ! & === - =
La(04i) 2362 (9.29 in) @ 45 (1.77n) -
LAin)masx. et
" FEED/CONC. PORT
F/C port 2 | 67502280 (246,10 in) B/ port 2,57 PERMEATE PORT \- 2582
SUPPORT € 3 SUPPORTS REQUIRED SUPPORT PORT Ext. thread 1.5" NPT-MALE VICTAULIC
6523 (2.56 in) 72901,5 (287,00 in) Int. thread 1" BSP FEMALE
TYP2 ' '
77483 (305,04 in)
> This drawine i N i ) 1 10 <
his drawing is an integral part of AT BRscRiETIoN —r P
the general statement of use —r— 1= | 1 |Body of Pressure Vessel |Glass/Epoxy, ace. F.L202 831200-7]
and Technical Manual - 2° | 1 [FiCpot 2.5° Super Duplex 042-254-1200|
£ 3" | 1 _|Disk for sideport Stainless steel 006-256-1203
! 4| 1 |Seal for sideport EPDM 014-250-0805
= 5 | 2 |Retainingring for 5P Stainless steel 011-250-1212
Notes by 6" | 2 |Suppott ring Aluminum 005-861-1200
] 7 | 2 |Retaining ring (finger hook) |Stainless steel 011-801-1202
L Certified drawing i 8 | 2 |Metal cap Stainless steel 285213005,
2 *ASME Parts I\ =< S | 2 |Endcap 1" BSP-F Engineering plastic 285778010g
Wi w6 ey [z e e ] — i3 [SealiorAdpier Evoi S
4. Weight, kg (Ib): 2 .2) 7| Tength for SR eal ler
5. Drawing units: mm (inches) 7 membrane 12 | 1 |Adapter 1,125' Enginsering plastic 001-112-1220
6. Saddles can be shimmed if required. elements 13 | 4 |Membrane seal EPDM 55413812
7. This vessel is supplied with two straps for external saddles d 14 | 3 [Sadde Engineering plastic 55410351
8. Do not scale drawing, may be reprinted on any paper size or copied. —— 1: 023 ;gm;p Assy . 'E 5|BEI\ 2::; gg; 0
9. Top Paint: Standard (white, RAL 9010) 16_| 0-3 |Disk spacer - Tmm nginesring plastic 1
10. Membrane element: Membrane element. permeate core 1.125" 17 _| 0-7 |Disk spacer - 3mm Engineering plastic 285779233
11 Installation and Storage: Indocr. 1Y +Ys 6 7 18 | 1 [FiCport2' Super Duplex 041-204-1208
12. Vessel's Port dimmeters, according to ANSI Standasds. 19 | 1 _|Disk for sideport Stainless steel 006-206-1203
Warnine 20 | 1 |Seal for sideport EPDM 014-200-0605
— 21 | 2 |Retaining ring for SP Stainless steel 55412387
1. Never pressurize a pressure vessel that was not loaded with membrane elements Z 1 |Adepteri12er bind Enginacting pleslic 0012 228
2. Wrong manifolding may cause an excessive load on port what can lead o leaks. Type 2 M oo s e zantzoomm DESIGN _|MAF
3. Max_ allowable working pressure not o exceed 1200 psi. (83 bar) ’ RO PRESSURE VESSEL CHECK |sRS
: Penmeate internal pressure oot to e:z:«;ﬁﬁzicliiyggF(Sﬁbal)- [0 corched draning: | [ [ [ 220072025 [**=" " gets 5 (2225"+2:2") 1200 G ima | £ | | aPPR,_|winis
- Operatiag temperatuse nol 1o exceed 63°C (50 [For [ oo |Dombp | Gabr | Amomioe| o= | i e o T D Dot e S e B e | REV
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FICHA TECNICA

TECHNICAL DATA SHEET . P
BEL Pressure Vessel bGS \ M

SWRO Plant - Algarve - Portugal LUSAGUA

TECHNICAL DATASHEET
CUSTOMER: G5 INIMA - LUSAGUA
Customer PO: SWRO Plant — Algrave - Portugal
GENERAL
Mumber of Units 400
Manufacturer BEL COMPOSITE IBERICA S.L. — SPAIN - EU
Model Type BELB-5(2x2 57+2x2")-1200-TM
Servica Membrane housings
Membrane TBD (To be defined)
Settlement im plant Reversae Osmosis
TECHNICAL SPECIFICATIONS
Capacity 7 membranes per vessel
Head Diameter mm 29214
Body Dizmeter mm 202
niernal Diameter mm 2022 +04
Design Pressure psifbar 1.200 psi/ 82,74 bar
Maximum Operating Pressure psifbar 1.200 psi/ 82,74 bar
Minimum Operating Pressure psifbar 14,5 psi / 1,00 bar
Mominal Pressure psifbar 1.200 psi f 82,74 bar
Test Pressure 1.320 psi /91,011 bar
Burst Pressure psifbar | 7.200 psi / 496,42 bar
Mzdmum & Minimum Operating Temperature b Max_ 150 °F /85 °C — Min. 41 °F/ 5°C
nternal Volume Liters 236,90
Total Length mm 77483
Distance bebween poris mm T200+15
Height of ports mm 175 +1,5
Support Spam mm 6.250 + 280
Approa. emptly weight kg 2060
Connection type
Foed - Inlet 2 Units Lateral for victaulic connection 2,57
Brina - Exit 2 Units Lateral for victaulic connection 27
Permeale Exit 2 Units Frontal Central

o Ext thread 1.57 NPT male
o nt thread 1" BSP famale

MATERIALS
Body Glasa/Epooy acc F.L 202
Feed i/ Reject poris Super duplex PREN-42 (SMO254)
Permeate Exit Plastic Engineering (Embedded in End Cap)
Emd Caps Plastic Engineering
Metal Caps 5151316
Support Rings Hard Anodized Aluminum.
Retainimg Rings 5151316
Adaplers Plastic Engineering
Saddles Thermoplastic
Straps 51513168 covered with plastic
Seals EPDM
DESIGN CODE
Standard for Manufacture ASME Section X — Class |
Pressure Test psibar ASME Section X (1.1 the design pressure, for =1 min)
Certificate of Conformity CE Y Included
CE Mark Applicable
ACCESSORIES
Vessel's support [ saddles fes
Emd caps fes
Adaplers Yes — Standard & blind
Disc Spacers Yes 3 Units of 1 mm & 7 Units of 3 mm thickness, per vessel.
Retainimg ring & support rings fes
Mumber of saddles Units 3
Mumber of Straps Units 2
Pressure vessel manufactured according to ASME Section X requirements, for pressure vessels manufactured by Filament-
winding process, Class |
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TECHNICAL DATA SHEET . Al
BEL Pressure Vessel “GS | M

SWRO Plant - Algarve - Portugal LUsAGUA

TECHNICAL DATASHEET
CUSTOMER: INMNCIVE - GS INIMA - LUSAGUA
Project: SWRO Plant Algarve - Portugal
GEMERAL
Mumber of Units 136
Manufacturer BEL COMPOSITE IBERICA SL.— SPAIN - EU
Model Type BELB-S5(1x2 57 +1x27)}-1200-TM
Service Membrane housings
Membrane TBD (To be defined)
Settlernent in plant Reverse Osmosis
TECHMICAL SPECIFICATIONS
Capacity T membranes per vessel
Head Diameter mm 292 +4
Body Diameter mm 220+2
ntermal Diameter mm 2022 +04
Diesign Pressure psibar
Mzdmum Operating Pressure psibar
Minimum Operating Pressure psibar
Mominzl Pressure psifbar
Test Pressurs
Burst Pressure psibar 7200 psi / 496,42 bar
Maximum & Minimum Operating Temperature oEAC Max. 150 °F / 85 °C — Min. 41°F/ 5°C
niernal Volume Liters 236.90
Total Length mm 774813
Distance between poris mm 7290 1.5
Height of ports mm 175 £1.5
Support Spam mm 6.250 + 280
Approx. emply weight kg 206.0
Connection type
Feed - Inlet 1 Units Lateral for victaulic connection 2,57
Brine - Exit 1 Units Lateral for victaulic connection 2,57
Permeate Exit 2 Units Frontal Central

o Ext thread 1.57 NPT male
) ni thread 1" BSP female

MATERIALS
Body Glass/Epoxy acc F.I. 202
Feed / Reject poris Super duplex PREN=42 (SMO254)
Permeate Exit Plastic Engineering (Embedded in End Cap)
End Caps Plastic Engineering
Metal Caps 5151316
Support Rings Hard Anodized Aluminum.
Retainimg Rings 5151316
Adaplers Plastic Engineering
Saddles Thermoplastic
Siraps 5151316 covered with plastic
Seals EPDM
DESIGN CODE
Standard for Manufacture ASME Section X — Class |
Prossure Tast psifbar | ASME Section X (1.1 the design pressure, for =1 min)
Cerlificate of Conformity CE YEE Included
CE Mark Applicable
ACCESSORIES
Vessel's support / saddles es
End caps es
Adaplers Yes — Standard & blind
Disc Spacers ez 3 Units of 1 mm & 7 Units of 3 mm thickness, per vessel.
Retaining ring & support rings es
Mumber of saddles Units 3
Mumber of Straps Units 2
Pressure vessel manufactured according to ASME Section X requirements, for pressure vessels manufactured by Filament-
winding process, Class |
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PROGRAMA DE PONTOS DE INSPECGAO

Client EPC Contractor
Project No, Project
ALGARVE — RO Desalination Plant Date Rew,
Dacument n°/Title
AL-GSI-IT-QC-0000-PLVO1_IPP for Pressure Vessel 02/01/2025 00A
INSPECTION RESPONSIBILITY (HOLD/WITNESS/REVIEW)
ITEM Ne ITEM DESCRIPTION TEST REFERENCE DOCUMENT ACCEPTANCE CRITERIA, GQUALITY RECORDS
Supplier |EDI’_ lﬂwner Others |Rarrarks
1 |pocuments
est arozedure. Hydrestatic test, Barco
11 al & dimensiorsl test, vobumelric Checi of cocuments Manufacturer procedure Technical Specification - Data shest Decumerts n ar ®
expansicn
12 Fainting Frocedure Check of documents Manufacturer procedure and instruction Technical Documents: n AR L]
2
Hardener: AA
21 [epouy resi, fier plas, plastc, sements Cherical analysiz Referarce stardard for material afarence standard for materia Certilate EN 10204:2004, Type 21/ 2.2 % " " Rasin and Boving
ASTM codes / ASMIE X for NON- metalic parts
2z |Quality certificates of ports, soiral rings and Refarencs sraneiare for matarial Reerence o Material certificate R R [
cani plates
3 |MANUFACTURING
31 |Manufacturing prozess of housing WVizual Inspectian ASMEX ASME X (6-100-1) Manutacturing repart n 8 ‘ B ] |
4
a1 Wolume expansion test Volumetric expansion. Min 10% of bodies. ASME X article RQ. ASME Sec /2021 Aricle RQand supplier Test report ” R2 Rz
srace i er pressure
oy |vsest examination. Assembly of housing, el irspection st procedure S ; .
o caps and seals szl Inspacto (ASME Sec. X 2023) Test repos ? " b
&3 |Bareol arness Conrol Baresi Harsness Test report ” \ W
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CERTIFICADOS

CERTIFICATE OF
AUTHORIZATION

RP

The named company is authorized by The American Society of Mechanical Engineers
(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the ASME Single Certification
Mark and the authority granted by this Certificate of Authorization are subject to the
provisions of the agreement set forth in the application. Any construction stamped with
the ASME Single Certification Mark shall have been built strictly in accordance with the
provisions of the ASME Boiler and Pressure Vessel Code.

COMPANY:
BEL Composite Iberica S.L.
Parque Tecnologico Fuente Alamo
Ctra. del Estrecheo-Lobosillo, km. 2
Fuente Alamo, Murcia 30320
Spain
SCOPE:
Manufacture of Class | reinforced plastic pressure vessels at the above location
only
AUTHORIZED: June 14, 2022
EXPIRES: June 14, 2025

CERTIFICATE NUMBER: 39649

ST A\ N ORI

Board Chair, Conformity Assessment

%/

Managing Director, Standards/& Engineering Services

The American Society of Mechanical Engineers

£
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This is to certify that the Quality Management System of:
BEL COMPOSITE IBERICA, S.L.

Murcia, Espafia.
applicable to:

180 9001:2015

above standard, which will be monitored by NCQA

YN

Managing Director

-
O
S
=
2

>

Y
Qc
S

S

W
S
i~
f

y
U

Manufacture of containers and materials composed for tubes
has been assessed and registered by NCA against the provisions of:

Certificate No.

1SO Approval Date:
N 1 Reissued:
3 3 Valid Until:
st EAC Code:

Parque Tecnologico Fuente ﬁ.lamo, Cira. del Estrecho-Lobosillo, Km 2. Fuente Alamo 30320,

This registration is subject to the company maintaining a quality management system, to the

25470

22 May 2009

11 July 2024

4 September 2027
23

Page 1 of 1
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NSF

INTERNATIONAL

LABORATORIES

UKAS

TESTIMG

0626

NSF Wales Lid
30 Fem Closs
Pen-y-Fan Industicl Estate

Cakdale, Gwent, NF11 3EH, UK

1o +44 (0) 1495 235 240
£ +44 (0) 1495 242 499
e walssiEral.ong

W nslorg

TEST CERTIFICATE

NSF Report Reference MAT/LAB 410A

Client:

Product:

Manufacturer:

Tests Undertaken:

Compliance:

Date of Testing:

BEL Composite Iberica S.L.

BEL VESSEL (EPOKUKDO YD-128)

BEL Composite Iberica S.L.

BS 6920 Suitability of non-metallic products
for use in contact with water intended for
human consumption with regard to their effect
on the quality of the water

This product has satisfied the criteria set out
in BS 6920: Part 1: 2014 “Specification™” and

thus is suitable for use with hot (up to 50 °C)
and cold water.

25/08/17 to 31110117

7 s

Mr Michael Bustin, Materials Testing Manager

® NSF Wales Ltd 2018
WORK/MAT 012TC

Date 9 April 2018

Page 1of1
Revision No. 3, 18/09/17
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REFERENCIAS
MANUFACTURER REFERENCES
Pressure Vessels
BEL Composite Ibérica REFERENCES & CASE STUDY.
BEL VESSELS GENERAL REFERENCES.

PLANT NAME COUNTRY  CONTRACTOR CAPACITY
Perth Il Australia TRSA [ Valoniza Agua 250000 mid
Az-Zour South SWRO Kuwait Veolia 136.000 md
Gold Coast Australia Veolia/ J. Holland 125000 mfd
Al Jubail phase 4 Saudi Arabia PCMC / Acciona 103.500 m¥d
Al Jubail phase 2 Saudi Arabia Al Fatah Water & Power 100.000 m¥d
Pacific Rubiales Colombia Nirosoft 79500 m¥d
Larnaca Cyprus LWP/IDE 64000 mid
Escombreras Spain Cobra / Tedagua 60000 mid
Valisikos Cyprus 1.D.E 60.000 md
El Agodor Spain Aqualia 58400 mid
Trekkopje Mine MNamibia Keyplan 55000 mid
Bajo de Almanzora Spain Aqualia/BefesaFCC 50000 mid
Paphos Cyprus Protecno 45000 mid
Limassol Cyprus Mekorot / Netcom Group 40000 mid
Mossel Bay skids South Afica  Veolia Ibérica 37500 mid
YuHuan China Siemens 36.000 md
MODEC Offshore Angola VWS Westgarth 31800 mid
Eemshaven RWE Netherlands ~ Veolia Deutschland 30000  md
Medupi Power Station South Afica Ovivo (Aqua Eng)) 30000 mid
Blue Hills Bahamas Consolidated Water 26500 mid
Emirates Steel UAE Danieli 28800 md
Suminostros Algernia M5 D 25500 mid
Rincon de Ledn Spain Cadaqua 25000 mid
W.E.B. Aruba Aruba VWS /0TV 24000 mid
Sagunto Spain Grupo Seta 23000 mid
Moncofa Spain Inima 23000 mid
Moni Cyprus Nirosoft /Subsea Infraest. 22000 mid
Pal Technology Services UAE Fluid Technology Int'l PutLtd 20900 m¥d
La Caleta Spain Aqualia 20000 mid
Consol Energy USA H20 Innovation 18500 mid
Point Fortin Trinidad Seven Seas. Inc. 17400 mid
Costa del Sol Spain Endesa 16.000 m¥d
Aguas Ponta Preta Cape Verde TCA 15000 m¥d
Petrobras Offshore Brazil VWS Westgarth 15000 m¥d
Puerto del Rosario Spain Degremont 14000 mid
PTOI Placilla Chile Hidrosan 14000 m¥d
NieuWater Emmen Metherlands  Logisticon 13200 m¥d
Komati South Afica Ovivo (Aqua Eng)) 12000 mid
Owassa USA Befesa 11000 mid
Doaolittle USA Befesa 11000 mid
Hilton Head USA Water & Power Technologies  11.000  m¥d
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MANUFACTURER REFERENCES
Pressure Vessels
BEL VESSELS GENERAL REFERENCES.
PLANT NAME COUNTRY  CONTRACTOR CAPACITY
Mantoverde Chile Sadyt 10400 mifd
Adeje Arona Spain GE lonics 10.000  mifd
Enlarg Ceuta Spain Cadaqua 10.000  mifd
Aguas Porto Novo CapeVerde TCA 10.000  mifd
Marsa Alam Egypt Metito Overseas 10.000  mifd
Curagao Water Plant Curagao Seven Seas Water 9.400 m¥d
St. Croix Water USVirginls. Seven Seas Water 9.400 m¥d
Altona, Melbourne Australia Tedagua / Drace 9.000 meld
Power Station La Spezia Italy TME. 9.000 m¥d
Shat Al Basra Irag VWS Guif 9.000 m¥d
Saint John's Antigua Enerserve [ Veolia 8500 m¥d
Estate Richmond Power Plant St. Croix Seven Seas Inc. 832% md
Randolph E Harley Power Plant St. Thomas  Seven Seas Inc. 8.300 m¥d
Engelse Werk Netherlands  Vitens / VWS Rossmark 8.250 m¥d
C.C.C. Campo de Gibraltar Gibraltar Ondeo Degremont 8.000 m¥d
Donna USA Befesa 7.500 m?d
Paguera, Malaga Spain Cadagua 7.500 m¥d
South Coast Steam USA Aquatech Intemational 7.500 m¥d
Baiji Power Plant Irag VWS Guif 7.100 m¥d
Tortola, BVI Plant Virgin Is. DesalCo 5440 meld
C.T.C.C. Tarragona Spain Endesa 5400 m¥d
Lei Ji Power Plant China GZ AsianTec 5.000 m?d
Relieance Algeria Veolia 4600 m¥d
Las Galletas Spain GE lonics 4.000 m¥d
Pepsico Baghdag Irag Bekerfeld 3.900 m¥d
Boleo Mexico Aquatech Intemational 3.750 m¥d
New York Power USA Veolia Water 3.750 m?d
SWRO Libya Mefito Overseas 2750 md
North Sound. Cayman Caymanls. DesalCo 2640 m¥d
Sharm el-Sheikh Egypt WAWS 2600 m¥d
Masar Alam Egypt Metito Overseas 2500 m¥d
SWRO Libya Mefito Overseas 2500 m¥d
Syros Island Greece TEMAK 2500 m¥d
CTCC Sagunto Spain Sadyt 2500 m¥d
La Ranilla Spain Agualia 2.000 m¥d
Isla San Andrés Colombia Crupo CORSA 2.160 m¥d
Bir Shalateyn Egypt IS0 2.000 m¥d
Sohar Oman Berkefeld 1.730 m?d
Al Dibba bettling plant UAE Berkefeld 1.500 m¥d
Pepsico Arabia bottling plant Saudi Arabia Veolia 1.500 m¥d
Brabant Water Netherlands  Logisticon 1.200 m¥d
Sohar Oman Berkefeld 1.000 m?d

EMPOWER Dubai Health Care City UAE VWS Gulf 1000  mid
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MANUFACTURER REFERENCES
Pressure Vessels
BEL VESSELS GENERAL REFERENCES.
PLANT NAME COUNTRY  CONTRACTOR CAPACITY
Al Yassat Island UAE Waterworks 750 mfd
Al Yassat Island UAE Waterworks 750 mfd
Containerised SWRO Oman Veolia 500 mfd
Mobile water treatment Irag Waterworks 500 md
Containerised SWRO Tunisia Lenntech 500 mfd
Containerised SWRO Oman Veolia 500 mfd
Containerised SWRO Tunisia Lenntech 500 mfd
Ajman Labour Camp UAE Aquastar 400 md
Karachi Industrial Pakistan Fluid International 400 mfd
Karachi Industrial Pakistan Aquastar 400 md
Sharjah Labour Camp UAE Extraco 400 md
Ajman Labour Camp UAE Aquastar 400 md
Um al Quwain labour camp UAE Seven Seas 400 md
Al Ain Irrigation UAE Al Shottan 300 md
Al-Saad Irrigation UAE Haader Agricultural 325 md
Al Ain Irrigation UAE Al Shottan 300 md
Ras al Khaimah irrigation UAE Al Mawrid 300 md
Ras al Khaimah irrigation UAE Al Mawrid 300 md
Containerised SWRO Kenya Gulf Water Treatment 300 md
Abu Samra Irrigation UAE Haader Agricultural 170 md
Containerised SWRO Kenya Gulf Water Treatment 60 md
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MANUFACTURER REFERENCES
Pressure Vessels
Pressure Vessels Project No. 1
No. | Information Required Response
Name of Project Al Jubail phase 2 &4
Location of Project Saudi Arabia
3. | Type of Project (SWRO, Brackish RO, wastewater reclamation | SWRO
plant, potable water freatment plant, efc.)
4_ | Name of Project Company (Owner) Al Jubail phase 4
5. | Capacity of Project (product water) 100.500 + 103.500 (204.000 m?/d)
6. | RO system recovery (%)
7. | Number of RO frains
8. | Capacity of RO trains (nominal)
9. | Number of passes 2 passes
10. | Number of pressure vessels per train (15 /2 pass)
11. | Total number of pressure vessels installed (152" pass) 1.550 units + 1600 units (3.150
units)
12. | Number of membranes per pressure vessels 7 units
13. | Nominal pressure (142 pass)
14. | Design pressure (1¢4/2" pass) 1200 psi (450 psi /300 psi
15. | Pressure vessel diameter (inches) g
16. | Materials BEL Standard*
17. | Hours of operation per year
18. | Starts
19. | Year of commissioning Phase 2 - 2013
Phase 4 - 2015
20. | Start of commercial operation (month/year) Phase 2 -2013
Phase 4 - 2015
*BEL Standard materials:

Body: Glass/Epoxy acc F.I 227

FIC Ports high pressure — Super Duplex / SMO254 (under request)
FIC Ports Low pressure — 5t5t316 / Duplex(under request)
Permeate exit: Polibuthylen — Plastic Engineering

End Caps - Polibuthylen — Plastic Engineering + St3t316.

Support ring - Aluminum

Retaining ring (finger hook) - St5t316

Seals - EPDM

L N T
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MANUFACTURER REFERENCES
Pressure Vessels

Pressure Vessels Project No. 2

No. | Information Required Response
Name of Project Perth | & I
2. | Location of Project Australia
3. | Type of Project (SWRO, Brackish RO, wastewater reclamation | SWRO
plant, potable water freatment plant, efc.)
4. | Name of Project Company (Owner) Perth | & I
5. | Capacity of Project (product water) 250.000 m3/d
6. | RO system recovery (%)
7. | Number of RO frains
8. | Capacity of RO trains (nominal)
9. | Number of passes 2 passes
10. | Number of pressure vessels per train (1< /2 pass)
11. | Total number of pressure vessels installed (152" pass) 5.000 Units
12. | Number of membranes per pressure vessels 7 units
13. | Nominal pressure (1542 pass)
14. | Design pressure (1¢4/2" pass) 1000 psi (450 psi
15. | Pressure vessel diameter (inches) g
16. | Materials BEL Standard*
17. | Hours of operation per year
18. | Starts
19. | Year of commissioning Phase | & Il - 2006
20. | Start of commercial operation (monthfyear) 2006
*BEL Standard materials:
v Body: Glass/Epoxy acc F.I 227
¥ FIC Ports high pressure — Super Duplex / SMO254 (under request)
¥ FIC Ports Low pressure — 5t5t316 / Duplex(under request)
¥ Permeate exit: Polibuthylen — Plastic Engineering
¥ End Caps - Polibuthylen — Plastic Engineering + St3t316.
¥ Support ring - Aluminum
¥ Retaining ring (finger hook) - St5t316
v’ Seals - EPOM
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MANUFACTURER REFERENCES
Pressure Vessels

Presaure Vessels Project No. 3

No. | Information Required Response
1. | Name of Project Az Zour South
2. | Location of Project Kuwait
Type of Project (SWRO, Brackish RO, wastewater reclamation | SWRO
plant, potable water freatment plant, etc.)
4. | Name of Project Company (Owner) Az Zour South
5. | Capacity of Project (product water) 136.000 m3/d
6. | RO system recovery (%)
7. | Number of RO trains
8. | Capacity of RO trains (nominal)
9. | Number of passes 1 pass
10. | Number of pressure vessels per train (1< /2 pass)
11. | Total number of pressure vessels installed (152 pass) 1.300 units
12. | Number of membranes per pressure vessels 8 units
13. | Nominal pressure (142 pass)
14. | Design pressure (1¢4/2" pass) 1.200 psi
15. | Pressure vessel diameter (inches) g
16. | Materials BEL Standard*
17. | Hours of operation per year
18. | Starts
19. | Year of commissioning 2014
20. | Start of commercial operation (month/year) 2015
*BEL Standard materials:
¥ Body: Glass/Epoxy acc F.1 227
¥ FIC Ports high pressure — Super Duplex / SMO254 (under request)
¥ FIC Ports Low pressure — 5t5t316 / Duplex(under request)
¥ Permeate exit: Polibuthylen — Plastic Engineering
¥ End Caps - Polibuthylen — Plastic Engineering + StSt316.
¥ Support ring - Aluminum
¥ Retaining ring (finger hook) - St5t316
v’ Seals - EPDM
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MANUFACTURER REFERENCES
Pressure Vessels

Pressure Vessels Project No. 4

No. | Information Required Response
1. | Name of Project Gold Coast
2. | Location of Project Australia

Type of Project (SWRO, Brackish RO, wastewater reclamation | SWRO
plant, potable water freatment plant, efc.)
4_ | Name of Project Company (Owner) Gold Coast
5. | Capacity of Project (product water) 125.000 m3/d
6. | RO system recovery (%)
7. | Number of RO frains
8. | Capacity of RO trains (nominal)
9. | Number of passes 2 passes
10. | Number of pressure vessels per train (15 /2 pass)
11. | Total number of pressure vessels installed (152" pass) 2.161 units
12. | Number of membranes per pressure vessels 7 units
13. | Nominal pressure (1542 pass)
14. | Design pressure (1¢42" pass) 1200 psi / 450 psi
15. | Pressure vessel diameter (inches) g
16. | Materials BEL Standard”
17. | Hours of operation per year
18. | Starts
19. | Year of commissioning 2009
20. | Start of commercial operation (month/year) 2009
*BEL Standard materials:
v Body: Glass/Epoxy acc F.I 227
¥ FIC Ports high pressure — Super Duplex / SMO254 (under request)
¥ FIC Ports Low pressure — 5t5t316 / Duplex(under request)
¥ Permeate exit: Polibuthylen — Plastic Engineering
¥ End Caps - Polibuthylen — Plastic Engineering + St3t316.
¥ Support ring - Aluminum
¥ Retaining ring (finger hook) - St31316
' Seals - EPDM
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MANUFACTURER REFERENCES
Pressure Vessels

Pressure Vessels Project No. 5

No. | Information Required Response
1. | Name of Project Escombreras
Location of Project Spain
Type of Project (SWRO, Brackish RO, wastewater reclamation | SWRO
plant, potable water treatment plant, etc )
4. | Name of Project Company (Owner) Escombreras
5. | Capacity of Project (product water) 60.000 m3fd
6. | RO system recovery (%)
7. | Number of RO trains
8. | Capacity of RO trains (nominal)
9. | Number of passes 1 pass
10. | Number of pressure vessels per train (15 /2 pass)
11. | Total number of pressure vessels installed (142 pass) 672 Units
12. | Number of membranes per pressure vessels 8 units
13. | Nominal pressure (152" pass)
14. | Design pressure (1542 pass) 1000 psi
15. | Pressure vessel diameter (inches) g
16. | Materials BEL Standard”
17. | Hours of operation per year
18. | Starts
19. | Year of commissioning 2007
20. | Start of commercial operation (month/year) 2008

*BEL Standard materials:

R T

Body: GlassiEpoxy acc F.I. 227

FIC Ports high pressure — Super Duplex / SMO254 (under request)
FIC Ports Low pressure — 5tSt316 / Duplex{under request)
Permeate exit. Polibuthylen — Plastic Engineering

End Caps - Polibuthylen — Plastic Engineering + St5t316.

Support ring - Aluminum

Retaining ring (finger hook) - 5t5t316

Seals - EFDM
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MANUFACTURER REFERENCES
Pressure Vessels

Presaure Vessels Project No. 6

No. | Information Required Response
1. | Name of Project Bajo Almanzora
2. | Location of Project Spain

Type of Project (SWRO, Brackish RO, wastewater reclamation | SWRO
plant, potable water freatment plant, etc.)
4. | Name of Project Company (Owner) Bajo Almanzora
5. | Capacity of Project (product water) 60.000 m3/d
6. | RO system recovery (%)
7. | Number of RO trains
8. | Capacity of RO trains (nominal)
9. | Number of passes 1 pass
10. | Number of pressure vessels per train (1< /2 pass)
11. | Total number of pressure vessels installed (152 pass) 729 Units
12. | Number of membranes per pressure vessels 7 units
13. | Nominal pressure (142 pass)
14. | Design pressure (1¢4/2" pass) 1000 psi
15. | Pressure vessel diameter (inches) g
16. | Materials BEL Standard*
17. | Hours of operation per year
18. | Starts
19. | Year of commissioning 2011
20. | Start of commercial operation (month/year) 2013
*BEL Standard materials:
¥ Body: Glass/Epoxy acc F.1 227
¥ FIC Ports high pressure — Super Duplex / SMO254 (under request)
¥ FIC Ports Low pressure — 5t5t316 / Duplex(under request)
¥ Permeate exit: Polibuthylen — Plastic Engineering
¥ End Caps - Polibuthylen — Plastic Engineering + StSt316.
¥ Support ring - Aluminum
¥ Retaining ring (finger hook) - St5t316
v Seals - EPDM




Cliente Empreiteiro EPC
O Aeame b GSInima = lusagua = aquapor
N Grupo Aguas de Portugal - -
Projeto n®. Projeto Data Rev. Pag.
Sistema de dessalinizagdo na regiao do Algarve | 20/02/2025 | 01.0 26 de 42
Cédigo AdA Cédigo ACE
AL-ACE-0000-ME-DSH-ROR02 AL-INN-0000-ME-DSH-ROR02

BEL MANUFACTURER REFERENCES
Pressure Vessels

GOLD COAST
DESALINATION PLANT

It's known worldwide about shortage of pctabla
water in Ausfralia. That's why it became one of
the biggest markets with the greatest demand for
desalination glants.

Tugun is a beachside suburb on the Gold Coast
in Queensland, Ausiralia, with a population above
5.000 habitants.

Tugun was selected as the preferred site for the propesed plant for a number of reasons. It
has the least environmeantal impact when compared to the other short-listed sites. It has the
lowest comparative net present value cost. The site is the only cne to which sufficient power
can be providad to enable the facility to be operational within the required timeframe. It is
aligned with community velues and expectations — community consultation conducted late
last year highighted thal environmental Impacts and cost were the most Important Issues
when ennsidering the loratinn of tha pmpased plant It is eompatihle with suroanding
land use, is within close proximity to the ocean and hence requires the shortest intake and
outtake pipelines of the three site options and the inlet end outlet pipes cross a minor fault
line.

The Geld Coast desalination project is a reverse osmosis, water desalination plant that
supplies water to the Gold Ceast and South East Queensland via the South East Queensland
Water Grid, located in Tugun.

After investigations by the Gold Coast Desalination Alliance, the Geld Coast City Council
chose Tugun as the most suitable site for the desalination plant. The cost is expected to be
in excess of $1 billion. The GCD Alliance consisis of Veolia Water, John Holland Group, and
SuraSmart Water, reprasanting the Stats of Queensland.

www.belvessels.com
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Pressure Vessels

GOLD COAST

DESALINATION PLANT

Initial plans wee for a$260 million plant producing 55 megalitres a day. The StateGovernment
then contributad $869 million to increase the output to 125 megalitres a day "o share with
the rest of southeast Queensland.

There is potential to increase output to 167 megalitres a day, however the plant is currently
a reserve site on the Queensland Water Commission’s list of possible sitzs for future
desalination plants. Lytton and either Marcoola or Brbie Island are the priority sites.

Project name: Gold Coast Desalnation

Plant Location: Tugun, Queensland AUSTRALIA
Capacity: 125,000 m&/day [33 mgd]

Source of Water: Sea Waler

Operation Date: Feb. 2009

Technology: Reverse Osmosis

Contractor: GCD Alliance (Vealia Water, Jonn
Holland Group. ard SureSmart Water)

BEL. world specialist manufacturer and vendor of composite made Pressure Vessels and
other equipment for the water industry.

With more than 40 years of experience in the world of composite malerials and winding
driven produc's, BEL is serving the process and water indusiries holding urique wealth
of expertise and skilled resources necessary for design, development and rmranufacturing
of advancad composite products from cutting-edge 1echnologles for the cnemical and
food industries, waste water treatment and water supply was the selected supplier for the
Pressure vessels of this plants with:

1.773 Units of High Pressure Vessels model BELB-S(2x1.5")-1200-8M
448 Units of Low Pressure Vessels model BEL8-S(2x27)-450-8M

Skid Configuration: Standard Sideports
Membranes: Hydranautics

For more information,
contact BEL by e-mail: composite@bel-g.com
www.belvessels.com

www.belvessels.com
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MANUFACTURER REFERENCES
Pressure Vessels

SAGUNTO
DESALINATION PLANT

Within the actions of the program AG.U.A in the Mediterranean basins entrusted to
ACUAMED society, whose main goals are to increase water resources, improve the
management of water and restore the environment, is the construction of the desalination
plant of SAGUNTO.

The contract for the construction of this new plant was awarded to the J.V. Lubzasa-Pasaval.
Grupo SETA, being the Spanish company specializing in water freatment, also responsible
for the engineering and installations.

This new desalination plant is settled on the Port of Sagunto - industnal area - near the
combined cycle power plant of Gas Natural Union Fenosa.

Sagunto Plant uses the same infrastructure of this comhinec Cycle plant as seawater intake
and 1o discharge the brine, minimizing the environmental impaci of the action.

With a total production of 22.900 m3/day, the
plart censists of three skids with 2 staces and a
total recovery of 55%. The facilities were built with
enough space to deuble the production in future
expansion if it Is needed,

Thig plant shows the particularity that the skids were
fully built in pieces (including pipes and vessels)
and transported from Madnd to Valencia to be
assembled in situ by elastic clamps
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BEL MANUFACTURER REFERENCES
Pressure Vessels

SAGUNTO
DESALINATION PLANT

2.352 units of Toray membranes were used in a hybrid design to assure a quantity of Boron
lower than 1 ma/l in the permeate flow.

The configuratior of vessels chosen was BEL multiple port vessels with a total amount per
skid of 64 units inthe 1st stage with ports of @3" and 48 uni's in the 2nd stage wih ports of
02", all of therm in 1.200 psi and 7 elements and conmedt inhurizontal

Project name: Sagunto

Plant Location: Sag.nto Port, Valencia - SPAIN
Capacity: 22 900 m3/day

Source of Water: Sea Water

Technology: Reverse Osmosis

Contractor: J.V. Lubasa-Pasaval - Grugo SETA

BEL. world specilist manufacturer ard vendor of composite made Pressure Vessels and
other equipment [or the water industry.

With mora than 40 years of experienca in the world of composite materials and winding driven
products, BELIsservingthe processandwater industries holdingunigue wealthafexpertiseand
skilledresourcesrecessaryfordesign davelopmentandmanufacturingofadvancediomposite
products from cutting-edge technolog es for the chemical and food industries, waste water
treatment and walersupplywasthe selectedsupplierforthe Prassurevessels of this plants with:

First Stage
144 Units of High Pressurs Vessels model BEL8-5(4x37)-1200-7M
48 Units of Hign Pressure Vessels model BEL8-5(2x3")-1200-7M

Second Stage
96 Units of Hign Pressure Vessels model BEL8-S(4x2")-1200-7M
48 Units of Low Pressure Vessels model BEL8-Si2x2")-1200-TM

Skid Configuration: Multiple ports
Membranes: Toray Membranes

For more information,
contact BEL by a-mail: composite@bel-g.com
www.belvessels.com

www helveccels ram
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MANUFACTURER REFERENCES
Pressure Vessels

BAJO ALMANZORA
DESALINATION PLANT

Within the actionsofthe program A.G.U Ain the Mediterranean basins enirusted to ACUAMED
society, whose main goals are to increase water rasources, improve the management of
water and restore the environment, is included the construction of the desalination plant of
Bajo Almanzora.

The desalination plant of Bajo Almanzcrais located in the Almeria municipality of Cusvas de
Almazora between the towns of Palomeres and Villaricos and provides its 15 Hm3 cf irrigation
water and 5 Hm3 for the urban water supply of several districts in Levante aimeriense.

This plant, with a production capacity of 60.000 m3/d, in 4 reverse csmesis ines, was
awarded to the joint venture formec by FCC Construccion, BEFESA Agua, AQUALIA
Infraestructuras y AQUALIA Cestion Irtegral del Agua with a total investment of 73 million
euros and co-finenced by the European Unien.

www.belvescsels.com
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BEL MANUFACTURER REFERENCES
Pressure Vessels

BAJO ALMANZORA
DESALINATION PLANT

Project name: Cuevas ge Amanzora

Plant Location: Villaricos, Almeria, SPAIN
Capacity: 60,000 m3/day

Source of Water: Sea Water

Operation Date: Jure. 2011

Technology: Reversz Osmosis

Contractor: J.V. - FCC Construccion, BEFESA
Agua, AQUALIA Infraestructuras y AQUALIA
Gestion Integral del Agua.

BEL, world specalist manufacturer and vendor of composite mads Pressure Vessels and
other equipment for the water industry.

With mora than 40 years of experience in the world of composite materials ard winding
driven products, BEL is serving the process and water industries holding unicue wealth
of expertise and skilled resaurces necessary for design, dzvelopment and marufacturing
of advanced composite products fram cutting-edge technologies for the chemical and
food industries. waste water treatment and water supply was the selected suppier for the
Pressure vessels of this plants with:

First Stage
378 Units of High Pressure Vessels model BEL8-5(3x2,5')-1200-7M
192 Units of Low Pressure Vessels model BEL8-S(4x2,571-1200-7M

Second Stage
158 Units of High Pressure Vessels model BEL8-S(3x2,5")-1200-7M

Skid Configuration: Muliports ©2,5”
Membranes: Hydranautics

For more infonration,
contact BEL by e-mail: composite@bel-g.com
www.belvessels.com

www.belvessels.com




Cliente Empreiteiro EPC
N ALGARVE b GSIinima = lusagua =
Projeto n°. Projeto Data Rewv.
Sistema de dessalinizagdo na regiao do Algarve | 20/02/2025 | 01.0
Cédigo AdA Cédigo ACE
AL-ACE-0000-ME-DSH-ROR02 AL-INN-0000-ME-DSH-ROR02

BEL MANUFACTURER REFERENCES
Pressure Vessels

ESCOMBERAS \&i\
DESALINATION PLANT

Due to the needs tc obtain high quality potable water for human consumption, the Puklic
Agency of Water of lhe Region of Murcia - Spain, promoted the censtruction of the SWRO

Plant of Escomberas.

This plant is locat2d in the valley of the same name of the pant, in the Murcia municipality
of Cartagena and supplies water for urban uses to 20 Councils in the Region.

The construciion project was carried sut by Hydromanagement S.L., partially owned by
the company TEDAGUA S.A. (Grupo Cobra). The facilities are designed and built for a
preduction of 63.000 m3/d, with an operation for a period of 25 years, with an irvestment

approximataly of 117 ME.
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BEL MANUFACTURER REFERENCES
Pressure Vessels

ESCOMBERAS
DESALINATION PLANT

Project name: Escomberas

Plant Location: Escomberas Valley, Cartagena. SPAIN
Capacity: 63,000 m3/day - facilities ready for
expansion to 72,000 m3/day

Source of Water: Sea Water

Cperation Date: 2007-2008

Tachnology: Reverse Osmosis

Contractor: TEDAGUA S.A.

BEL, world speclalist manufacturer and vendor of composiie made Pressure Vessels and
other ecuipment for the water industry.

With morethan 40 years of experience in the world of composite materials and winding driven
products, BELisservingtheprocessand vaterindustries holdingunique wealthofexpertiseand
skilledresourcesnzcessaryfordesign, developmentandmanufacturingofadvancedcomposite
products from cutting-edge technologizs for the chemical and food industries, weste water
treatment and watersipply wasthesalacted suppliarfar the Pressi irevesselsnfthisplants with-

RO-Skids — End Port pressure vesses
576 Units of High Pressure Vessels model BEL8-E-1000-8M

RO-Skids - Side Port pressure vessels
96 Units of High Pressure Vessels model BEL8S(2x1,5")-1000-8M

Membranes manufacturer: Hydranautics
For more information,

contact BEL by e-mail: composite@bel-g.com
www.belvessels.com

www.belvessecls.com
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Fabrication Instruction No 215

Leakage Test for Pressure Vessels

1. General

1.1.

final testing, as required within part RT-450.1 of sec. X of the ASME code.

12

pressure using water at ambient temp for vessels manufactured according to ASME code.

This instruction is designed to support the execution of leakage testing for pressure vessels during
During the pressure test each vessel shall be subjected to a leakage test of 110% over the design

. The pressure testing system (according to the requirements of parts RT-5100f Sec. X of the ASME

code) consists in: water supply, low pressure pump and high pressure pump, manually operated
pressure regulators, mechanical test gauge and electronic pressure transmitter connected to a
programmable controller that samples the pressure every cne tenth of a second as well as two
controlled valves for pressunzing and draining water.

1.4. The pressure test will perform twice on each tube. The duration of each of the tests will be at least
one minute according to ASME Section X.

1.5. The worker performing the test will be certified by the quality control department in accordance with

the standards.

2. Objetive
2.1. The test is intended to dispose of or send to repair those preducts in which a leak is
detected.
3. Tools
3.1 End parts for specific model - 2 sets
3.2 Tools for closing / opening the tubes before / after the completion of the test.
3.3 Blind Victaulic couplings in accordance with the model of vessels that have been tested.
34  Pressure test machine.
35 Workbenches.
Drate checked Signature approved Sizmamre
e Wi
10.01.2024 Victor Lépez LY éf—’c;:,) Juan Carles Fernandez i3 f
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4. Actions to be performed before the test.

4.1. The pressure tube is placed on the work benches of the pressure test station.

4.2 The caps are installed on both ends of the tube with the necessary accessones
depending on the model. One of the covers will be connected to the hydraulic testing machine
by means of flexible connections.

4.3 If the tube is of the side port model using blind Victaulic joints all ports except one are
covered. The fube will be placed so that the port that is not covered is in the highest position
possible. For this port it will be for which we will fill it with water.

4.4 If the tube is of the final port model in one of the covers, we will mount a relief valve and
keep it elevated by filling the tube with the cap located at a lower height.

4.5. The water tube is filled to overflow so that no air is accumulated inside.

4.6. The tube is closed completely.

4.7. If the model is a side port, the tube should always be placed so that the Victaulics look
towards the ground or towards the reinforced walls, so that in the event of an accident no metal
part can be thrown out of the test area.

4 8. The tube is ready to start the pressure test.

5. Leakage Test.

During the pressure test no worker may remain in the testing area.

5.1 Description of the tests:
Every vessel shall be subjected to two leakage tests at 1.1 times the design pressure.

For all models, two tests with a duration of 5 minutes each will be carried out in which the tubes will be
subjected to a pressure 1.1 times higher than the design pressure according to ASME RT-450.1

BELS&S from 1 to 8 membranes
BEL8&5-450 from 1 to 8 membranes
BEL&5-600 from 1 to 8 membranes
BELS5-1000 from 1 to 8 membranas
BELS5-1200 from 1 to 8 membranas
BELSS5-1500 from 1 to 8 membranas
BELS5-1800 from 1 to 8 membranas

Drate checked Signature approved Sizmamre
o
10.01.2024 Victor Lopez L T"Jff 4"_',;1 Juan Carlos Fernandez |
[ - E
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5.2 Select in the Touch-screen browser the predefined pressure in accordance with the model of
vessel that we wish to test (300 psi, 450 psi, 600 psi, 1000 psi, 1200 psi, 1800...).

5.3 Connect to the pressure machine the proper pressure gauges.

5.4 Set duration of the test {check time) according to sub-paragraph 5.1.

5.5 Press Start to activate the high pressure pump.

5.6 The leakage test will start.

5.7 When the leakage test has been finishes, the system will display the result.

5.8 When removing the end caps, pay special attention to not placing your hands in the radius of

action when using the tool for this purpose.

6. Troubleshooting.
6.1 In case of lack of air or water the leakage test will be aborted.
6.2 A test that that has been stopped cannot re-run. The test must be restarted.

6.3The System access code is: 1234

7. Maintenance.

7.1 Once a month the pneumatic installation shall be checked.
7.2 Once a month the hydraulic installation shall be checked.

7.30nce a month the electrical box shall be checked f cleaned.

7.4 QA department will qualify the personal allowed to perform these maintenance operations.

8. Safety Equipment.

8.1 Safety shoes.

8.2 Working Gloves.
Date checked Signature approved Sigmamre
o -.
10.01.2024 Victor Lopez et 4"—’(2’..;_)_ Juan Carlos Fernandez 2
i - e
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PROFILE

BEL is a world specialist manufacturer and vendor of composite made Pressure Vesseks (Membrone Housing)
and other equipment for the water indusiry.

Founded in 1944, BEL Group built over the years a strong cusiomers base, first in the process industry and
since 1999 In the sea waler and brackish water desalinatfion indusiry with ils Composte Material
produciion expertise.

With more than 50 years of experience in the world of composite malerials and winding driven products.
BEL Group Is serving the process and water industries, holding unigue weclth of expertise and skilled
resources necessary for design, development and manufaciuring of advanced composiie producis from
culting-edge fechnologies for the chemical and food Indusiries, waste waoler ireatment and water supply.

BEL offers worldwide sales and suppeort services from ifs state of the art manufacturing plant inSpain and a
well-established global chain of legistics and distributors centers,

To date BEL Group supplied more tharn 100,000 of Pressure
Vessels to thousands of projecls worldwide from mega-size
seq water desalination projecis to smaller indusinal solutions

of different applications, providing a total solution of detailed
design, production and instcliction.

PERFIL

BEL es especialista mundial en tabricacion y proveedor de
recipientes a presion (fubos de presion para membranas) asi
como ofros equipamientos para la industria del agua.

Fundada en 1944, El Grupo BEL ha desarrollado a lo large de los afos un fuerte vinculo con sus clientes,
primeramentie en el campeo de los procesos industiales y desde 1299 en el campo de la indusiria de
desalacion de aguas de mar y salobres, mediante su experta produccidn de materiaies composite.
Conuna experiencia probada de mas de 50 arios en el campo de los materiales composite y producios
de la fecnologia de hicdo, el Grupo BEL provee de los expertos y cualificados recursos necesarios para el
disefio, desarrollo y fabricacion de producios avanzados, mediante tecnologias de vanguardia a las
enp:mos del ramo guimico, alimentaria, iraiamiento de aguas residucies y suministro de aguac.

BEL freceservlcios de venta y soporte en todo el mundo desde su vanguardista instalacion en Espoefio y
d global de centros de logistica y distribuidores.

A dadeboy BEL ha suministrados mds de 100.000 tubos de presitn en miles de proyectos a lo large del
mmkutdacbnes de plantas desaladoras de agua de mar, hasta pequerias soluciones
e ferontes fipos de aplicaciones especificas, proporcionande una solucién total de
s, fabricacidn e instalacion.
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Quality and Reliability

1SO 9001:2000 Certification
BEL Quality System strictly complies with the ISO 2001: 2000 Infernational
Quagality standards.

ASME Code Section X Certification

BEL Pressure Yessels ore designed, manufaciured and tested according to
the sirict requirements of the Boiler and Pressure Code of the American
Society of Mechanical Engineers [A.5.M.E.) section X. "Fiber Reinfcrced Plastic
Pressure Vessels”, the internationally recognized standard for composite
Pressure Vessel construction.

ASME Code Sec. X stamped and NB (National Board| registered Vessels are
available upon request.

CE Mark

BEL's Pressure Vessels are approved to camry the CE mark as a proof of the
complionce with the European Pressure Equipment, Directive 2014/48/EU,
replacing Directive P.ED. 97/23/EC,

Calidad y Fiabilidad

Certificacion 1SO 9001:2000
El sistema de calidad del Grupo BEL se ajusta estriciamente a los Estandaores
Internacionales de Calidad ISO 9001:2000.

Certificacion ASME Code Seccion X

Los tubes de presion del Grupo BEL se diserian, se fabrican y s& prueban
segun los requisitos estrictos de “Boller and Pressure Code of the American
Society of Mechanical Engineers” (ASME). seccion X, "Fiber Reinfarced Plastic
Pressure Vessals”, el estandar Infernacionalmente reconocido para la
consiruccion de reciplente de presion plasticos.

Estampado ASME Seccion X y Registro de tubos de presion en el NB (National
Board) disponibles bajo peticion.

Marcado CE

Les tubos de presion de BEL estdn aprobados pare llevar el Marcado CE,
como prueba de conformidad con Directiva Europea de Equipos a Presion
Directiva 2014/68/EU, que sustituye a la Directiva P.E.D. 77/23/EC.
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Product General Information

Full rarge of 16°, 8" and <" Fressurs vessel: fits all type
membranes tha! ars available inthe marked.

Desgned for wide mngs of operafion preswure up o 1,500 ps /
1C2Bcr,

Avaiable in all configurations, from standard End Port ta
Side Fort and Mullipie Port assigr.

Muitiple Port vesseis are avalablewdth | .57, 2. 2.5 3 &4
port diameters.

9" and 4.6" diametesr Pressure Yesseli for specific appiications.

16", 8" & 9" Pressure Yessels, accommodates from 1 1o 8
of 40" membranas; or 1 fo 5 of &0"'membranes,

4.6" & 4" Pressure Vessels, accommodates from 1 fo 6
ol 40" membranes or | 1o 4 of 60° membranes.

Informacion general de productos

Range completo de tubos de presién de 14", 8" y &,
para fodos s fiposde membranas disponibles aciualmente

ar ol marcado.

Disefiados para =1 amplio espectro de= presiones de
operacion. rasta 1300 ps / 102 bar.

Pisponinies en todas s posiniss conficurociones, desde
los esténdar Tubos de glimentacien/rechaze Fonial (End
Fari) nosia 10s de alimentacion | rechazo Lateral (Side
Perl) y las confguraciones dimentacién / rechazo
Mulfigies (Mutti Port),

Tubos de presion Muti Port con puertos disponibles en
digmetos de 1.5, 24, 25", 3"y 4

B Tubos de predon de 2" v 4,6" d= diametro para aplicadiones

especifcas.

Los tubos de preddn de 187, 8"y 9", disponibles para
acomodar cesde 1 a3 membranasce 40" ode 1 ad
mambronas de 60" de longitud.

Los fukor do protion do 4,8" y 4", dicponiblos para
acomodar cesde | a d membronas ce 40" ode | a4
maembranaos de 60" de longiftud.
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Product Range

GCRP 16" 3" and 4" Fressure Vesssl: (Membrone Housing) for

Revese Osmoss,

Nanc-filtration, Utra Fhrabion and gereral membrone process:

16" Side/ Muttiple Port vessels. 110 8 M. from 300 psito 1,200 ps

B 16" Enc Port vessais, | o 8 M from 300 péi to 1,200 psi

B 8"Side / Muliple Port / Central Port veascls, 110 8 M, from 20C
psi 1o 1,500 csi

W &' End Fort vassels. | 108 M. from 300 psifc 1,500 pst

m 4" Side / Multiple Port vessels, 1 to é M, from 300 psite 1,200 ps

W 2" End Port vessels, | to &M, fom 200 pd to 1 200 psi

W 3" 8 45" Vessels for SpeCial Applicatiors, ER Devices, UF.
housing:, etc., according to specific design.

Rango de productos

Tubos ae presicn ce Foliester reforzado con fbra de vidio as
15" 8" y 4". para aplicaciones de Osmosis inversa, Nano
nitracion, UHra Alracion y engenerdal para cuaicuer proceso de
memrana:

B Tubos de prssion de 16" de diomeira, configuracion Side
Part o Multi port datde | a8 membranae y presiones desda
300 psthasta 1.200 ps.

B Tuhns ce presian de 14" de ciametm, configumcion Fnd Pord
desde | g § membrangs y prasionss desde 300 psi hasta
1.200 pik.

B Tubos ce presidn de 8" de diametro, configuracién Side Port /
Muiti Port o configuracion de puerio ceniral, desde | a @
membranas y presiones desde 300 psi hasia 1.50C psi.

W Tuoos ce presion de 8" de diametro, configuracion End Port,
desde 1 a 8 membranas y presiones desde 300 psi hasta
1.500 pri.

@ Tubos ce presion de 4" de diameftro, confiauracicn Sids Porl
o MultiPor desde | o & membranas y presione: desde 300
ps hasta 1.200 psi.

B Tubos de presion de 4" de diameatro. configurncian Fnd Pord
desde | a ¢ membranos y presiones desdes 300 psi hasta
1.200 i

B Tuoos ce presion de 97 y 4,6", para aplicaclones especiales,
equipo: ER, UF, etc.. cenfamie a disefios especificos.
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Efficient Pressure Vessel Design

® Unique and simple End Cap design:
mEqgsy locking system with no contact of metal with salted water.
®mFewer parts in the head assembly, therefore less spare parts are required.
Bl ess secling points, theretore less maintenance is required.
130 mm 1D free flow permeate ports on both sides with 3 connections options:
L5" NPT (M) / 1.5" Victaulic grooved connection / 17 BSP (F) f Any other (by request)

B No metal inserts embedded inside the F.R.P. laminate:
nComosion Ffree.  mSecuwred structural Strength.

B Mechanical connection of the Side Ports to the vessel body:
mNol glued and not threaded ports connection.
mFlexible and without dead zone,
mReplaceable and easy to handle.

™ Multiple Ports connection:
mEfficient. flexible and cost effective design.
= Cost reduction on plant construction material such as steel frame,
pipes. fittings, labor and accessories.
mSmaller foot-print.
= ower Long-Term maintenance expenses.

Tubos de presion con diseno Eficiente

W Sencillo y Exclusivo Diseno de tapa

= Sencilo Sistema de cieme sin coniccto algune de partes metdiicas con agua salina.

m Minimas partes en conjunto de ciene del fube de presion, lo cual implica
menores requerimientos de piezas de repussto.

= Menores puntos de sellado, lo cual reduce los requerimientos de mantenimiento.

= Puertos de permeado con 30 mm de diametre interior libre en ambos lados del
tubo de presion. con 3 opciones de conexion: 1.5” NPT Mache / 1.5" ranurado
victaulic / 17 BSP Hembra. Otras posibilidades. bajo peticion expresa.

W Inexistencia de insertos metalicos en la fibra
mLibre de comosion. ® Reluerzo sstructural asegurado.

W Conexion totalmente mecanica entre los puertos y el cuerpo del tubo de presion

= Conexion de los puertos no pegados o roscados en la fibra. !

u Flexible vy sin zonas muertas.
mRemplazable y de f&cil manejo.

» Conexiones multipuerto:
B Disefio aficiente. fiexible y rentable en el compuio general del diseno de la
instalacion.
mReduccion de costes en fabricacion de la planta en maieriales tales como
bastidores metdlicos, tubenias, conexiones, accesorios y mane de obra asociada.
® Reduccion de espacio necesaric para la instalacién.
m Manares costes de mantenimiento a larao nlaza.
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BEL GROUP LIMITED

info@bel-g.com

BEL Composite Iberica S.L.

iberica@bel-g.com

BEL Composite Industries Ltd

composite@bel-g.com

www.belvessels.com




