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1. INTRODUCAO

Este documento contém as especificagGes técnicas dos Dispositivos de Recuperagao de energia de osmose
inversa.



Cliente ) Empreiteiro EPC

> ALGARVE -‘ e =

- e b GS = lusagua = aquapor
Projeto n2. Projeto Data Rev. Pag.
Sistema de dessaliniza¢do na regido do Algarve 08/05/2025 02.0 4 de 31
Cédigo AdA Cddigo ACE
AL-ACE-3320-ME-DSH-ERDO1 AL-INN-3320-ME-DSH-ERDO1
2. FOLHA DE CARACTERISTICA
DISPOSITIVO DE RECUPERAGAO DE FOLHA DE

ENERGIA - ERD P
CARACTERISTICAS
= lusagua Ne 28
§ aquapor OSMOSE INVERSA FOLHA1DES

Empreitada de Concegdo-Construgdo e Exploragdo do Sistema

de Dessalinizagdo na Regido do Algarve

N2 de unidades 28

AGUAS DO ALGARVE

Grupo Aguas de Portugal

Posigdo da Lista de Precos

Unitarios a que respeita EQ115.A9

REFERENCIAS

Numero de unidades:
Servico/ Local de instalagdo:
Fabricante / Marca:

Tipo / Modelo:

Catdlogo Técnico

CARACTERISTICAS
Gama de caudais de alta pressao:

Gama de caudais de baixa pressao

Pressdo maxima de admissdo de salmoura (alta pressdo):

28 unidades totales (7 unidades / rack)
Osmose Inversa/ Edificio de Osmose Inversa
Energy Recovery Inc

Pressure Exchanger PX-Q400

Anexo

65,9 — 90,8 m3/h
65,9 — 90,8 m3/h

82,7 bar

Pressdo minima de saida de agua a dessalinizar (baixa pressao): 0,8 bar

Eficiéncia maxima do EDR:

Eficiéncia minima assegurada pelos ERD:
Dimensoes gerais:

Tipo de unides / conexdes externas

Diametro da conexdo de entrada da baixa pressdo:

97,8%

>97,11%

1.156 x 356 mm (didmetro maximo)
Grooved-End

4”
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Empreitada de Concegdo-Construgdo e Exploragdo do Sistema

de Dessalinizagdo na Regido do Algarve

N2 de unidades 28

AGUAS DO ALGARVE

Grupo Aguas de Portugal

Posigdo da Lista de Pregos

Unitarios a que respeita EQ115.A9

Diametro da conexdo de saida da baixa pressao:
Diametro da conexdo de entrada da alta pressao:
Diametro da conexdo de saida da alta pressao:
Peso:

Velocidade de rotagdo nominal (rpm):

Vida util estimada:

47
47

47

164 kg (peso seco), 184,6 kg (peso molhado)
480rpm @ 400gpm (velocidade maxima).

30 anos

Perda de velocidade de rota¢do ao longo dos anos: Sem perda de velocidade de rotagao durante a vida util

do equipamento.

Incrementos de salinidade maximos e minimos na dgua a dessalinizar, assegurados pelos ERD:

Incremento de salinidade

Temperatura
13¢C 1,46%
19 eC 1,46%
23°C 1,46%
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Empreitada de Concegdo-Construgdo e Exploragdo do Sistema | N2 de unidades 28
de Dessalinizagdo na Regido do Algarve
AGUAS DO ALGARVE Posigdo da Lista de Pregos
Grupo Aguas de Portugal Unitarios a que respeita EQ115.A9
Temperatura Perda de carga
13 C 0,52 bar
19 eC 0,52 bar
23 °C 0,52 bar

Monitorizacdo do ERD:

A monitorizacdo do funcionamento do PX (por bastidor, ndo por PX individual) é feita através da medicdo do
caudal no lado HP do bastidor do PX, da medicao do caudal no lado LP do bastidor do PX, da medicdo da
pressdo em LPOUT do bastidor do PX e também da medicdo da condutividade a entrada do bastidor de
osmose inversa. A medicdo dos caudais HP e LP e da pressdao LPOUT permite-nos confirmar o funcionamento
seguro do PX; a medicdo da condutividade fornece informagdes sobre o funcionamento correto em termos

de mistura volumétrica.

MOTOR
Poténcia nominal (kW) N3ao aplicavel
Tensdo de alimentagao (V) N3ao aplicavel

Classe de protecao N3ao aplicavel
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Empreitada de Concegdo-Construgdo e Exploragdo do Sistema | N2 de unidades 28
de Dessalinizagdo na Regido do Algarve

AGUAS DO ALGARVE Posi¢do da Lista de Pregos

Grupo Aguas de Portugal Unitarios a que respeita EQ115.A9

MATERIAIS (com especificacdo do PREN e CF no caso dos acgos)

Corpo PRFV
Rotor Ceramic-alumina
Veio N3ao aplicavel

Unides / conexdes externas (entrada e saida da baixa pressao +

entrada e saida da alta pressao) 2507 Super Duplex PREN > 42
Unido / conex3o interna da baixa pressédo: Titanium

Parafusos e Porcas 316SS

Vedagdes EPDM (gaskets)

Lista de pecas de reserva recomendada pelo fabricante Incluida

Spare parts for Startup & Commissioning
Quantity Description
2 20469-01 Tool Kit 9" Side Port PX
7 20467-01 Spare Parts Kit 9" Side Port PX.

Spare parts for Startup & Commissioning and Three years O&M
Quantity | Description

2 20469-01 Tool Kit 9" Side Port PX

11  20467-01 Spare Parts Kit 9" Side Port PX.

NORMAS:
Dimensionais Manufacturer Standards
Normas de controlo de qualidade: ISO 9001

Normas de fabrico e ensaio em fabrica: ASME X (Pressure Vessel) design and test.
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OUTROS:

Incorporacao de materiais reciclados:
Incorporagao de Residuos: Nao
Percentagem de incorporacgao N3ao aplicavel

Compras Ecoldgicas

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

Evidéncias do cumprimento em anexo (Sim/N&o): N&o aplicavel
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AL-ACE-3320-ME-DSH-ERDO1 AL-INN-3320-ME-DSH-ERDO1
1717 Doolittle Dr. Energy Recovery, Inc. REV | BY | CKD REVISION DATE
 \ San Leandro, CA - Ay
Specifications Sheet 22
94577, USA e 00 | AkP | cD Initial Release 12-Dec-22
energy Phone: 1-510-483-7370 X-Q400
recovery Updated Shipping Weights and
Sheet 01 AKP | KYK dim. Added Interconnect 8-May-23
DESCRIPTION: Page 1 of 1 Spacer Material
TECHNICAL DATA SHEET, POSITIVE g
DISPLACEMENT ENERGY RECOVERY Document number:
DEVICE 80872-01
1.Part number 40083 & 40085 2 Service SWRO | T
i. Liquid Seawater 45 Performance Standard
_5[ Operating Temperature 33°F-120°F (0.6-49°C) 46 Case Hydrotest Standard
i Max. Temperature 120°F (49°C) 47 Rotation Speed Test Standard
T Specific Gravity 1.03 48 Die Penetrant Test (ceramics) Standard
8 | » |Viscosity 1.060 cP @ 70°F (21.1°C) 49 Witnessed Test Optional
9 é Flow range 290 - 400 gpm (65.9-90.8 m3/h) sof £
| 10] g Maximum High-Pressure Inlet Flow 400 gpm (90.8 m3/h) Ss1| ¥
[11] & Maximum Low-Pressure Outlet Flow 400 gpm (90.8 m3/h) 52
1_2 g Maximum Inlet High Pressure 1200 psi (82.7 bar) 53
[ 13] R |Maximum Inlet Low Pressure 145 psi (10 bar) 54
ﬁ g Minimum Discharge Pressure 12 psi (.8 bar) 55
15 Filtration Requirement (Nominal) 20 pm 56
1_6 57 Outside Dimensions Standard
1_7 58 Intemal Components Standard
18] 59 Housing Dimensions Standard
19 60 Ceramic Dimensions Standard
20 Peak Effiency” 97.8% 61 5 Matenal Certificates Standard
21 3 Maximum High Pressure Differential® 10.1 psi (.70 bar) 62 s Visual Standard
2 i Maximum Low Pressure Differential® 9.29 psi (.64 bar) 63 g Packing and Crating Standard
23 E Maximum Lubrication Flow" 5.0 gpm (1.1 m3/hr) 64 =
ﬁ g Maximium Rotational Speed* 480 rpm @ 400 gpm 65
25 & [Maxmum Salnity Increase at Membranes® |See ERI projections 66
26 Noise Per ISO 3744" Less Than 85 dB(A) 67
2 Housing"* GRP 68
ﬁ Rotor, Sleeve, Endcover Assembly Ceramic-alumina sol 2 PX Q400 unit Shipping 49.5X18X18 inch
29 Low Pressure Inlet Port Fitting 2507 Super Duplex § Dimensions 125.7X45.7X45.Tem
30 - Low Pressure Outlet Port Fitting 2507 Super Duplex 70 z PX Q400 unit Shipping Weight 370 Ibs (167.8kg)
ﬁ -s‘ High Pressure Inlet Port Fitting 2507 Super Duplex 71 E Dry PX Q400 unit weight 360 Ibs. (164 kg)
32| & [High Pressure Outlet Port Fitting 2507 Super Duplex 72 g Wet PX Q400 unit weight 407 Ibs. (184.6kg)
—1 = —
33] < |intemal Low Pressure Interconnector Titanium 14X14X22 inch
— = 73 Cartridge Shi Dimensions
34 Fasteners/Hardware (non-wetted) 316SS g s Seeg 35.6X35.6X55.8 cm
35| Tension Rod Assembly 2507 Super Duplex 74 g Cartridge Weight 50 Ibs. (22.7 kg)
Interconnect S Noryl™ GFN2F Q
361 (o vacws - 75 2 |Shieeing and Storage 33°F-120°F (0.6-49°C)
37 O-rings EPDM § Temperature
ﬁ g Low Pressure Inlet Port Fitting 760 5
ﬂ o Low Pressure Outlet Port Fitting &~ Pipe Grooved-End ﬂ g
40 8 High Pressure Inlet Port Fitting 78
41 g High Pressure Outlet Port Fitting 79 g
2] S =
43] 2 a1l g
“lg 82 =
*Refer to document 80871-01 & 80008-06 for performance curves and definitions.
**Housing designed in accordance with the engineering standards of the Boiler and Pressure Vessel Code of the American Society of
[Mechanical Engineers.
PRICE: sales@energyrecovery.com
MANUFACTURER: Energy Recovery Inc MODEL: PX-Q400
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/ ;‘.—;r:;:xze é:;. EMERGY RECOVERY: INE_IRE‘H‘ BY [CKD| REVISION DATE \
IS 34577, USA PX-Q400 00 |AKP| CD Initial Redease Dec 2, 2022
energy Phone: +1{510)483-7370 SHEET
I'ECDU'EW 1 of 1
PERFORMANCE CURVES, POSITIVE U;E:;-::]L:“EER
DISPLACEMENT ENERGY RECOVERY MANUFE ORER
DEVICE ACT
ERI
EFFICIEMCY AT 1000 psi
mYyhe EE 68 73 W B f:* a1
-
ara "“———..___
-
#
frl X
= 573
i
i
w6
SEE
BRAM 300 31 340 [ Ian &30
Flow Rate
DIFFERENTIAL PRESSURE AT 1000 psi
66 mifhr B2 73 77 o+ -1 a1
13 nE:
0.73
10
g 063
g & 0.5%
'\nll- HE D
= 03
- 6
E 33
& LFDP
34 023
E ik
4 1
g s E
& a7
28 Fpm {San] (P} ian 120 140 00
Flow fate
LUBRICATION FLOW AT 400GPM /908 m*/hr
14 b m i 14 L] [ ni
E
g z
ES 1.0
E a4
e 0.8
G-
‘E X 06
ER
1 o0y,
i go
Mh e A (7111 ] 20 i sl 1.000 (.41
High Pressure-Iniet Pressure
MOTE: SEE ERI DOCUMENT NUMBER BODOE-06 FOR DEFINITIONS AND TEST CONDITIONS
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REV | BY |CKD REVISION DATE
Energy Recovery, Inc i 121
sl PERFORMAMNCE CURVES | 00 |AKP| CD MNITIAL RELEASE 122522
e Zan Leandns CA 04577 DEFINITIONS, PX-2400
LS4
energy 4
. [Tek:+1 510483 7270
recovery Doc No|  B000E-06
Sheet No Papge 1 of 2
Efficiency:

Energy transfer efficiency in the Pressure Exchanger (FX Series) unit as calculated with the
following equation:
: > (Pressure x Flow)g, ’
Efficiency = # 100 %
Z[Pressm‘e x Flow)y

High Pressure Flow Differential Pressure (HP DF):
The pressure at the high-pressure inlet port of the PX minus the pressure at the high-pressure ountlet
port of the PX.

Low Pressure Flow Differential Pressure (LP DP):
The pressure at the low-pressure inlet port of the PX minus the pressure at the low-pressure ountlet
pott of the P

Lubrication Flow:
The flow rate of high-pressure fluid required to lubricate the PX's hydrodynamic bearing measured
as a difference in flow rates according to any of the following equivalent methods:
* TLow-pressure feed water to the main high-pressure pump minus the membrane permeate
# High-pressure inlet flow to the PX uait mimms the high-pressure outlet flow from the PX unit
* Low-pressure cutlet flow from the PX unit minus the low-pressure inlet flow to the PX umt

Minimum Discharge Pressure (MDF):
The minimum allowable pressure at the low-pressure outlet port of the PX unit.

Salinity Increase:
The increase in salinity of the membrane feed with respect to the feed water due to mixing within
the PX device. Salimty increase varies with membrane recovery rate. It is calculated with the
following equation:

L. membrane feed salimitv— feedwater salinity
Salinitylicrease = 5 o L T2 %100 %

feedwater salinity

Sound:
Sound Level Pressure (dBA) measured at a distance of 1 meter from the PX device
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REV | BY [CKD REVISION DATE
Energy Recovery. Inc 00 [AKP[ cD INITIAL RELEASE 1212rz2
717 Dootiie Dove . | PERFORMANCE CURVES 2 2

=an Leandro CA 04577 | DEFINITIONS, PX-Q400
ZA

energy o
recovery’ Tel: +1 510 483 7370

Dioc. Mo 20008-06
Shest No. Page 2 of 2

PX Device (PX-Q400) Test Condidons:
Pressure Exchanger (PX-Q400) performance data collected in ERT's wet test facility in San Leandro,
California. Mixing data collected at confidential ERT test facilities and customer site.
¢ ERI facilities test conditions:
Process fluid: Municipal Drinking Water: 70 ppm TDS, 68+5 degF / 20 degC (nominal).
Efficiency and Differential Pressure data collected at 1,000=10 psig / 69 bar high-
pressure inlet pressure. 13+1 psig / 80 bar low-pressure outlet pressure with Pressure
Exchanger in horizontal orientation.
Salinity Increase calenlated from data collected at 1.000=10 psi / 69 bar high-pressure
inlet pressure, 131 paig /89 bar low-pressure inlet pressure at balanced flow (Le.: LPin
flow = HPout flow) and 40% membrane recovery.
o Minimum Discharge Pressure: data collected at 120012 psi / 82.7 bar high-pressure
inlet pressure and maxinmum rated flow.
Lubrication flow curve: data collected at indicated flow rate and high pressure inlet.

o0

[}

o
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l/_ . el ENERGY RECOVERY, INC. Rﬂ? :; C;DD | .R.E:JlI:H‘JH EH:!;IEEEIZE
b 94577, USA EAe e -
energy Phone: +1({510)483-7370 SHEET
I'E'I:Q“'E'ry_ 1 of 1
DOCUMENT NUMBER
£0887-01
ALLOWAELE LOADS AND VIERATION TR ORER
ERI
Allowable External Loads, LBS
Port A, 4" Port B, 4" Port C, 4" Port D, 4"

Fx b 7] 5] B

Fy 5] B 5] b

Fz [ 3] 5] &

Naote:

during operatio

1) Nozzle Loads represent +/- range of stated value.

*  Example: -6 LBS to +6 LBS

2] The PX is not designed to support connecting piping loads,
misalignment forces, and bending moments prior to and

5

Average Vibration, in/s ([mm/s)

Port A Port B Port C Port D
0.21 0.15 0.31 0.16
5.21) (3.68) (7.87) {4.06)

Average Displacement Vibration, mils {microns)

73F

3} Port Description
Port A - High P
Port B - High P

Port A Port B Port C Port D
0.14 0.10 0.21 0.11
(3.45) (2.44) (5.33) (2.79)
MNote:

1} Test Conditions: 400 GPM, 1000psi HP in, 18psi LP out, and

2§ PX Tested in vertical orientation

ressure Outiet
ressure Infet

L]

L]

*  Port C - Low Pressure Inlet
*  Port D -Low Pressure Qutlet
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© ENERGY RECOVERY INC T v T | WBIGHT: SCALE 12

4

4 H 2
ﬁ‘ GTY | PART NUMBER DESCRIFTION MATERIAL
1 2 1030701 O-RING, EPDM, 348 EPDM
2 1 1022501 ANTI-SIEZE, 25 0Z, TUBE, NICKEL -
3| 2 1015001 C-RING, EPDM, 109 EPDM
4 1060501 QUAD-RING, EPDM, 236 EPDM
5 [ 10 43030-01 DOWEL, PIN, ¥16” DIA, X ¥8", NSF, GRP GRP
6 | 1 1036001 LUBRICANT, SILICONE, DOW-CORNING 111 ]
T 2 1023501 WASHER. FLAT, SEALING, 58" ID, EPDM EPDM
B | 2 1060401 C-RING. EPDM. 371 EPDM
3 | 2 1060301 C-RING, EPDM, 446 EPDM
10078 _| INITIAL RELEASE [&aF ] am&{
REV. | ECNNO. | DESCRIPTION [ By [ DaTE
L REVISIONS
UNLE22 OTHERWISE SPECIFIED: 1717 Doalitde Drive
: San Leandro CA S4E7T
DIMENSIONS ARE IV INGHES Production eraugyracovsry.com -
o S oy energy recovery’
ANGULAR: MAGHEE* BEND23° . wacen  |[THE a
Eﬁg’%ﬁc&%&&&:;ﬁg s o | smem |KIT, SPARE PARTS, 9" SERIES, SIDE-PORT
PROPRIETARY oo m | wemam | _
R R SR, e e B 067 o
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Cédigo AdA

AL-ACE-3320-ME-DSH-ERDO1

Cddigo ACE

AL-INN-3320-ME-DSH-ERDO1

, ‘ ¢ ' | 3 |
TSN ary | PART NUMBER DESCRIFTION MATERIAL
1| 1 2047101 KIT, TOOL, HEAD PULLER, 9 SEE BOM
2| % 30048-01 TOOL. BAR, HEAD-PULLER ALUMINUM
3 1 3009201 NUT, COUPLING, 12713, TO, 548711, RED 31688 =
o 4 1 30100-01 ROD, SPINNING, ROTOR FIBERGLASS
3 1 1022501 ANTI-SIEZE, .25 OZ, TUBE, NICKEL, MSDS REQUIRED -
& 1 10608-01 TOOL, REMOVAL, INTERCONNECT, 3™ -
7 1 1008501 NUT, LIFTING EYE, 1/2"-13, 316 31658
] 1 4368401 TOOL. INSTALLATION, O-RING, 9" SIDE PORT PVC
] 1 10506-01 NUT, LIFTING EYE, 5/87-11. 316 31658
10 1 3020701 TOOL. LIFTING STRAP, FABRIC -
. Rl 1 1013701 WRENCH, COMBO, 34~ CARBON STEEL -
12 1 10130-01* WRENCH, ALLEN_ TEE. 1/4™ - -
[EIBE 1032901 WRENCH. CRESCENT, 6 - 7
K 1032701 WRENCH, STRAP, 34" MIN, 6-5116" MAX =

*MEM NOT SH:

OWH IN DRAWING

00 | ooz | INITAL RELEASE [ AKP | 1z/2/2022
REV | ECMNNO._ | DESCRIFTION BY | DATE |
REVISIONS |
UNLES2 OTHERWISE SPECIFIED: 17 Daclitie Drive
TABULATION BLOCK Production Sen ler_*rldro C:ﬂgdi??’
i = ¥
NE%ER MATERIAL DMENSIONS ARE IV INCHES E?ﬁa%?e}if’ am -
A TIONAL & 132 G STAT F 510 283737 energy recovery
2044901 REFER TO BOM J_“ﬁ”;&ﬂﬁmmn:ﬁn: BENDAY | ez |TILE
FOGE Deinh S 00r | e ox | tom KIT, TOOL, 8" SERIES, SIDE-PORT

CIMAL:
AR ELAcE et hAL s o0

PROPRIETARY | e 12w
THE IHFSEMATOA ECITARED 1h T DtAMG 8 THE BT BRSPEATY OF | QIUENDIONING AND TOLERANCING SIIE |DWG. MO,
T T BTN PRUIGCN DF SAENLY RELOIERY R PACWATID | PER ANSIVH.SM{LATEST) c 2046
®ENERGY RECOVERY INC b e =0 e

REV
9 00
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H-NE:‘ GQTY | PART NUMBER DESCRIPTION MATERIAL
1 1 3022401 STRAP, VESSEL, 14™ DIA, ASSY MESS
2 1 3022501 SADDLE, VESSEL, 147 DIA, UHMW UHMW
3 2 1012702 SCREW, SH6™-18, X 3", 316 3688
A | A
1 1]
+ o T
]
S '
20) e
1
(2% 35} SECTION A-A
00 | 10078 | INITIAL RELEASE [AKP [ 1211722
REV_ | ECNNO. | DESCRIPTION | BY | DATE |
[ REWISIONS ]
TABULATION BLOCK UNLES3 OTHERWISE BRECIFIED: 17 Doolitte Drive
NUMBER MATERIAL ondnmsaneanciss. | ProdUCtion’ | eeremein -
P SY04B3TITG
ToLsmaces: F 5l0 23730 energy recovery”
2044801 REFER TO BOM R se0 T bl ey L]
TREEPACE CRLNAL A 00F | cocue | ® | rnm KIT, SADDLE & STRAF, 14" DIA
PROPRIETARY il e S S
T A TION OCHTANED M T (LI 1 TIESOLE TROSTRTY. " | DIMENDIONING AND TOLERANCING SIIE [DWG. NO. BEV
WITWOGT THE WATTEN STRMISON OF SWTRGY RESCWTRY W B PROMISTED PER ANEI Y14.58 |LATEST) 20463 OG
@ ENERGY RECOVERY INC THIRD ANGELE PROSEGTION WDGHT: JCAE12 SHEET10F 1
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Energy Recovery, Inc REV | BY | CKD REVISION DATE
) 1717 Doolitte Drive INSPECTION POINTS [ 00 JMP | RLS | Issued for Review 38007
<’ 3; Leandro CA 84577 PROGRAM 01 RLS JMP__| Issued for Distribution 210007
energy FOR PRESSURE 02 IMP RLS Updated 11/28/07
= | Tel +1510 483 7370 EXCHANGER Changed Ref doc # from
FECOVEIY™ | fax 1510483 7371 03 TOR | JGM | 5000801 o 80000-02 o
Doc. No. 80085-03 04 DN YR Updated Format & Detail | 05/1321
05 o | e | e | ey
Sheet No. 102 06 RaB | YR m‘m 1072821
07 RT """“’d standard 121523

Inspection and Test Plan:

1.0 Scope

The Inspection Test Plan (ITP) is an engineering and quality control document that describes the

inspections and tests to be performed on Energy Recovery, Inc. (ERI) Pressure Exchanger (PX) energy

recovery devices.

Inspections are performed in accordance with ERI quality standards.
Any test required by customer out of the scope of this ITP, shall be carried out at Customer’s cost and

responsibility and must be approved by ERI prior to the test and documented in a custom ITP.

The ITP includes the following descriptions:
= List of test and quality procedures to be conducted.
Main equipment to be tested.

= Reference to ERI internal procedures.

2.0 Acceptance and Condjtions

= All equipment and materials are to be inspected and tested in accordance with the requirements of
this ITP and ERI's quality standards.
= Standard inspection quantity not to exceed 2% of the total order quantity.

3.0 Notification for Witnessed Test

* Upon request, the customer will be notified prior to testing or inspection to allow customer
representatives to witness testing activities. Such notification will be issued by ERI by email least 21
days in advance of the testing or inspection. It will include the following details:

* Date of inspection
* Inspection place
* Contact person

* Inspection or test plan procedure
* Equipment to be inspected
* QMS 3020 Witness Test Process
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AL-ACE-3320-ME-DSH-ERDO1 AL-INN-3320-ME-DSH-ERDO1
Energy Recovery. Inc REV BY CKD REVISION DATE
- 1717 Doolittle Drive INSPECTION POINTS 00 JMP RLS Issued for Review 35807
&/ San Leandro CA 94577 USA PROGRAM 01 RLS JMP___| Issued for Distribution 310007
Tel: +1 510 483 7370 FOR PRESSURE 02 JMP RLS Updated 11/28/07
enel’gy Fax +1 510483 7371 EXCHANGER Changed Ref doc # from
. 03 TDOR JGM 1011310
recovery 80002-01 to 80000-02
Doc. No. £80085-03 04 DN YR Updated Format & Detail 05/1321
Renumbered items on table &
05 DN SB adiad colisitis 0827121
Updated Performance and MC
Sheet No. 20f2 08 RAB YR i 1028721
Updated standard inspection
07 RT quantity 12/15123
Project / C 0 quip Type: Qty
PX Pressure Exchanger model
Verification Type Acceptance
Client /
Pr Py Description / Specification / Reference Client / K o
No . Acceptance Criteria ERI Rep. ERI Signature Date Representative Date
Signature
Supplier MTR
1 Material Conformance ASME BPVC Section X for ERI Material Spec R R
GRP housing.
2 Iblmen::nnal and Visual ERI drawings Visual s R
performance Test
5 (Efficiency, cavitation, ERI Document Number ERI Internal Quality = &
rotational speed and rotor | 80009-02 Specification
stall test)
4 Packaging Inspection ERI Drawings Visual s w
Project-specific compilation .
> QC heieane of inspection and test results Casyiicate: of Conformasics B R
6 Shipping Authorization client shipment release Customer Conformation R H
Notes:
legmod olimgertng aod o Verfogton,

¥ heview and approvel required.

- Review and vertly complance with specied document.

W - Notfication required pricr to test or Iapection to sllow for procedure 1o be witnessed
H - Imgection, teating and/or other activities shall be heid ard shal rot proceed without weitten suthorization
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PURPOSE

=]
—

(=]
=]

33

34

35

36

4.0
41
42
43
44
45
46
47
48
49

To test performance of PX Series Pressure Exchanger (PX) equip t. Unless otherwise noted, all
PXs shipped are to be tested according to this procedure.

GENERAL NOTES

Deviation from test method or procedure must be approved by the Engineer Department and/or the
Quality Manager prior to conducting test.

Except as otherwise specified, a signature, mitials, or inspectors stamp of the Test Technician on the
Test Form (example attached) will indicate that the procedure was completed satisfactonly based on
personal observation or objective evidence.

Entries in this test procedure are to be made in ink only. To comrect an entry, draw a single line
through the error, write the correction, sign and date correction.

Data acquired by the test stand prog ble logic controller (PLC) 15 tically pnnted and
saved to ERI's testing database. Performance calculations and the final disposition of each PX unit
are done automatically using the equations presented in this document.

This procedure refers to the Production Test Stand Process and Instrument Diagram ERI Document
Number 80196-01 and the Factory Performance Specifications ERI Document Number 80051.

PREPARATIONS

The Test Technician shall ensure that the PX device has met all required specifications prior to
commencement of the test.

The Test Technician shall brief all pertinent personnel associated with this test on valve locations,
electric power arrangements, and emergency shutdown procedures.

The Test Technician shall identify hazards and hazardous areas dunng the test to all pertinent
personnel associated with this test.

The Test Technician shall examine test equipment for damage, excessive leak, and frayed electnical
cords.

The Test Technician shall ensure that PX device components have passed all required mspections
prior to testing.

The Test Technician shall don appropnate personal protective equpment, including ear and eye
protection.

PROCEDURE

Connect PX to the test stand.

Assure that valves V624, V625 are open for PX testing.

Open valve V623 to fill test stand.

Visually ensure all air 15 purged from the system.

Close valve V626 and V627.

Close valve V623.

Position Noise Meter at 3.3 feet [1 meter] from PX and tum on Meter.

Attach magnetic sensor of Vibration Meter to PX LP out coupling and turn on Meter.
Select operator on the PLC screen.

T PX, PX Pressure Exchanger, ERI and the ERI logo are registered trademarks of Energy Recovery, Inc.
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4.10 Press “PX test menu” on the Programmable Logic Controller’s (PLC ) screen to go to the
Operational Set-Points screen.
4.11 Select the test to be run on the PX test menu options screen.
4.12  Press “run PX test to return to the Main Testing screen.
4.13 Enter senal numbers into the senal numbers pane of the screen.
4.14 Ensure all operations are in the auto mode on the screen. If the operations are not in the auto mode,
convert them to auto mode prior to starting the test.
4.15 Reset the E-Stop button(s).
4.16 Clear any alarms by pressing the Alarm History button, the Reset Alarms button, and the Back button
to return to the Main Testing screen.
4.17 Press Start on the screen. The PLC wall operate the test stand at the selected flows and pressures in
step number 4.12
4.18 Enter sound level (dB) at the rated high flow rate in the Noise pane of the screen.
4.19 Enter Rotor Speed (cpm) at the rated high flow in the RPM pane of the screen.
420 Visually check the unit for external leakage.
421 55 the Test Complete Button when prompted.
22 The PLC and associated testing programs will record pressure, unit flow, lubrication flow, and
temperature data at the specified flows for each unit to be tested.
4.23 Enter PASS/FAIL Disposition for the Cavitation Noise Test.
424 Enter PASS/FAIL Disposition for the 1200 psi Rotor Stall Test.
425 Enter PASS/FAIL Disposition for the External Leakage Test.
426 Enter PASS/FAIL Disposition for the Outside Dimension Check.
427 Press the Test Complete button after steps 4.28-4.31 have been satisfied.
428 Wait for the system to complete shutdown procedure.
429 Open V626 and V627 to release pressure from the system.
430 Close V624 and V625.
431 Disconnect unit from the test stand.
432 The PLC and associated testing programs will calculate pressures and efficiency according to:
HP OUT. PRESS. = HP IN PRESS. - HP DIFF PRESS.
LPIN. PRESS. = LP OUT PRESS. + LP DIFF PRESS.
EFFICIENCY = 100% *(Fsipout *Pripoat + FLava*Prave) / (Frra*Pupia + Frria*PLow)
4.33 The PX unit wall be automatically dispositioned by the PLC and associated testing programs based on

PX Factory Performance Specifications as listed in ERI Document Number 80051 curent revision
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Energy Recovery, Inc. PX SINGLE ROTOR REV | BY [ CHK REVISION DATE
; 1717 Doolittle Dr. FACTORY PERFORMANCE | 000 | LD | SO As-Built 4/28/2009
| N San Leandro, CA TEST FORM 001 | EB | AS 9/1/2016
energy |94577, USA 002 | EB | 4L 4/20/2018
Jrécovery” phone: 510-483-7370
Fax: 510-483-7371 Doc. No. 80108-01
PERFORMANCE TEST FORM
[pate: 5172018 [ Time: 11:50:03 AM| Technician: Cheng Saephanh (CS)
[External Serial # HC E1805071
linternal Serial #: HCI 1805071
SW Endcover #: 180430003 |Brine Endcover # 180508017
JModel: PX-Q300
HP LP LPIN | LPOUT [LPDIFF| HPIN |HP OUT | HP DIFF| ROTOR — LUBE | tcup | EFFICI
FLOW | FLOW | PRESS. | PRESS. | PRESS. | PRESS. | PRESS. | PRESS. | SPEED FLOW ENCY
gpm gpm psi psi psi psi psi psi cpm dB gpm *F %
200.0 | 200.5 17.3 12.2 5:1 1005.2 | 1000.3 4.9 y Pr 4 66.9 98.2
250.2 | 250.2 211 123 8.8 1000.3 | 991.9 8.4 2.1 66.7 97.5
299.9 | 300.2 254 121 133 998.1 985.6 12.5 17071 84 24 66.9 96.7

Cavitation Noise Test *
1200.5 psi Rotor Stall Test
External Leakage Test

Visual Inspection

[x[pass [ [Fan

[X]PAsS [ JFAIL
[X]PAsS [C]FAIL
[X]PAsS [C]FAIL

Observations/Notes:
(STEP 1: Passed ) (STEP 2: Passed )

(STEP 3: Passed )

follow the ISO 3744 standard.

Final Disposition [X]PAss [JFALL

* This test is not intended to determine sound pressure levels emitted by this equipment. It does not
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energy recovery’
PX
External circulation
JUAN CIFUENTES
REV ECO BY CKD REVISION DATE
000 [ [RLS] [18C] Initial Release [08-10-2007)
001 [ [TDR] [GM) Updated to add PX 300 [03-17-2010]
Updated to add PX Q400 [06-01-2024]

002 [10196] Bl [RAB]
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This bulletin considers the requirement for CE marking of PX® Pressure Exchanger® energy recovery devices for
seawater and brackish water reverse osmosis processes.

CE MARKING APPLICABILITY

The requirements for CE marking for pressure equipment are presented in Directive 2014/68/UE of the
European Parliament and of the Council of 15 May 2014 (“the Directive”). The Directive concerns manufacturers
of items such as pressurized storage containers, heat exchangers, steam generators, boilers, industrial piping,
safety devices and pressure accessories. The article of the Directive that is potentially applicable to PX Pressure
Exchanger devices is that for vessels: Article 4, Section 1.a.ii.

Applicability is based upon the type, volume and pressure of the fluid contained in the vessel. PX Pressure
Exchanger devices contain non-hazardous seawater or brackish water. The maximum internal volume of the
largest PX Pressure Exchanger device currently manufactured by ERII (the PX Q400) including the volume of the
nozzles is approximately 20 liters. The specified maximum pressure for which PX Pressure Exchanger devices are
designed is 83 bar.

The specified maximum pressure for which the Ultra PX Pressure Exchanger devices are designed is 120 bar, and
the internal volume of the largest Ultra PX Pressure Exchanger device currently manufactured by ERII (the PX
U250) including the volume of the nozzles is approximately 21 liters.

Based upon these characteristics, the Directive indicates that PX Pressure Exchanger devices “must not bear the
CE marking.” Therefore, we conclude that CE marking is not applicable to PX Pressure Exchanger and Ultra PX
Pressure Exchanger energy recovery devices used for seawater, brackish water, and industrial waste water
reverse osmosis processes.

For additional information about PX device, contact Energy Recovery at sales@energyrecovery.com or call
+1 (510) 483-7370.

Doc. No. 80095-01 / energyrecovery.com / 2/2
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PX Codes and Standards

Pressure Containing

Housing ASME BPVC Section X

Housing Ring ASTM SA351 or SA479

Head ASME BPVC Section Il SB-221

Lock Rings ASTM SA351 (material)

ASTM A744 (heat treatment)

Ports ASTM A790

Coupling Connections AWWA C-606

Internal, Wetted, Non-pressure containing

Interconnects ASTM B861

Miscellaneous Certifications NSF/ANSI 61, Certificate N-8485

[Escriba aqui]
Energy Recovery, Inc. | 1717 Doolittie Drive | San Leancro, CA 94577 | +1 (S10) 483-7370 | +1 (510) 483-7371 (fax) |
WAW.ENergyrecoverny.com
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Pressure Exchanger™ Vessel Paint

The foltowing is for informational purposes only. Pressure Exchanger™ vessels should only be painted and

repaired by ERI approved facilities.

1. Clean surface of vessel with cotton cloth and paint thinner.

2. Primer coat:

a. Acrylic polyurethane primer

k. 1 Heawvy coat

c.. 025 mm [ 10 milz) thick, total DFT (Approximate Thickneszs)

After cure, sand primer with 180 grit sand paper until smooth. Finish with wet sanding 320 grit.

Base coat:

a. Acrylic polyurethane

b.  1-2 coats

c. 0025 mm (.58 mis} thick, total DFT (Approximate Thickness)
d. RAL1003, yellow
Cure at BO®C (1 76°F]) for 1 hour.

After Cure, move to outside for 30 minutes and then sand with 320 grit.

Top coat:

a. Acnylic polyurethane

b. 1-2 coats

c. 0025 mm (.58 milz) thick, total DFT (Approximafe Thickness)
d. RAL1003, yellow

o o

10. Finish Coat

Cure at B0"C (176°F) for 1 hour.

a. Acrylic polyurethane

b. 1-2 coats

After Cure, move to outside for 30 minutes and then sand with 320 grit.

c. 0025 mm (.58 mis) thick. total DFT (Approximafe Thickness)
d. RAL1003, yellow
11. Cure at BO°C {178%F) fior 1 hour.

12. Check color against standard RAL 1003 paint chip.
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REFERENCE LIST

YEAR COUNTRY PRODUCT  Application Industry
2024 Morocco Accons PX-Q00 Seswater RO Municosl
2024 United Arab Emirstes SIDEM £20000 Hazzysn SWRO PX-Q200 Segwater RO Municosl
2024 Ssud Arabis WETICO 600 X0 zh & PX-Q00 Seswater RO Municosl
2024 Urited Arsd Emirstes Orazcom Conztruction , Metto LLC IV 320,000 Abu Dhati ADNOC - NF PX-Q300 Seswater RO Mancosl
2024 Incia VA TECH WABAG 430,000 Pens SWRO PX-Q300 Semwater RO Mricos!
2024 United Arab Emirstes G5 INIMA ENVIRONMENT, SAU 360,000 Shuweibat 4 IWP PX-Q00 segwater RO Municosl
2024 Omen G5 INIMA ENVIRONMENT, SA U 300,000 Ghuorsh 3 PX-Q300 Seswater RO Muncosl
2024 Morocco MMSA Water 236,000 Jorf Lasfar Wave 2 PX-Q00 Seawster RO Muncosl
2024  Austraia Alimos Seswster Joant Venture [ACA, AGLA BJACCET 150,000 Allimecs Desalinstion Plant PX-Q00 Seawster RO Municosl
2024 SE'n Sacyr Wister 420000 Ca SWRO PX-Q300 Seawster RO Municosl
2024  United Arab Emirstes Tecton 100,000 Fiosting Barge PX-Q300 Seawster RO Mancoel
2024 Incia AQUATECH INTERNATIONAL CORPORATION 100,000 Mancwi Dezal Plant PX-Q300 Seswater RO Muncosl
2024 Ssud Aradis Tecton 93,400 Jsfursh Gas Ol field PX-Q300 Semwater RO Oil 3rc Gaz
2024 Morocco Fizis aimpiant S2.000 _ODsinis SWRO PX-0%00 Seswater RO Azricunire
2024 Crule IDE WATER TECHNOLOGIES LTD 73,000 Racomiro Tomsc Codeko PX-Q300 Seswater R Municosl
2024 Incia AQUATECH INTERNATIONAL CORPORATION 70.000 Dezal Plant PX-Q300 Seswater RO Muncosl
2024 Incis AQUATECH INTERNATIONAL CORPORATION 70,000 Owsrka Dezal piant PX-Q300 Seswster R Municosl
2024 Morocco SYCHEM 5& 60000 Weve2 PX-Q300 Seswater RO Muncosl
2023 Morocco #on Exchange [InGis] Lta. §0.000 Weve s FA-000 Seswater RO Moncost
2024 Kassihctan SMK 30,000 Kindreli SWRO PX-Q300 Seswater RO Muncosl
2024 Qura Qnzoeo Arkeon Bectromechancal Equioment Co, Ltd 20, Port SWRO PX-Q300 Seswater RO Muricosl
2024 Morocco SYCHEM S& 30000 Wave 3 Extenzicn 1 PX-Q300 Seswater RO Moncoel
2024 Morocco SYCHEM SA 30000 Wave 3 Extenzicn 2 PX-Q300 Seawster RO Mancoel
2023 Ssud Arabia Doozan Enertility Co.. Ltc. 630,000 Shoaivs Il PX-Q300 seawster RO Muncosl
2023 United Arab Emirstes SIDEM 370,000 Mirfa 2 IWP PX-Q300 Seswater RO Municosl
2023  lzreel 1DE TECHNOLOGIES LTD. 400,000 Western Gallee PX-Q300 Seswater RO Municosl
2023 Qster Accons Azus 377,000 North Fiekd Bxpanzion PX-Q300 Seswater RO Oil snc Gas.
2023 Agens WETICO 300.000 Besia SWRO PX-Q300 segwater RO Muncosl
2023 Agens WETICO 300,000 Eoifﬁ SWRO PX-Q300 Seswater RO Municosl
2023 Azens WETICO 300000 EITa?SWRO PX-Q300 Segwater RO Municosl
2023 Agens Metto (Overseas) Limited 300,000 Fouks SWRO PX-Q300 Seswater RO Municosl
2023 Agens HANGZHOU WATER TREATMENT TECHNOLOGY DEVELOPMENT 300000 Csp Bianc SWRO PX-Q300 Segwater RO Muncosl
2023  Chile ACOONAAGUASAU 113000 Cotishuas SWRO PX-Q300 Segwater RO Mining
2023 South Kores G5 INIMA ENVIRONMENT, SAU K-Water PX-Q300 Segwater RO Municosl
2023 Cile 1DE WATER TECNOLOGIES LTD 26000 Angio Amerca PX-Q300 Sezwater RO Mirine
2023  Chira Qingcao Arkexin Bectromechanical Equs Co., Ltg 73,000 Tianjn Nangang SWRO PX-Q300 Seawater RO Municpsl
2023  Chira SUEZ Infraztnucture Company Limitec (SUZ Hong Kong) 74000 Pengis Wanhus SWRO PX-Q300 seawater RO Muncosl
2023 Senzal VATECH WABAG 30000 Mamebes SWRO PX-Q300 Seswater RO Municosl
2023 Incia VATech Webeg Pune 30000 Relance ;amnager Expanzon PX-Q300 Seawater RO il snc Gas
2023  Crira QINGDAD FTZ GEM-IN INTERNATIONAL 33,000 Ludei PX-Q300 seswater RO Municpel
2022  Ssud Arabis Met Olc'Alzl Limited 998,000 JuBARL N PX-Q300 Jeswater RO Muncosl
2022  Seud Arabie ACOONAAGUASA 360,000 Jubs! 38 PX-Q300 Seswater RO Municosl
2022 Ssud Arabis Doozan Heavy Industries & Construction €O, LTD. 430000 Yanbu & PX-Q300 Seswater RO Municosl
2022 incia CobraTecton Pvt Ltd 150,000 Nemmes It PX-Q300 Seawater RO Municosl
2022  chvie IDE WATER TECHNOLOGES LTD 144000 Miners Esconcids - Phaze 3 PX-Q300 Segwater RO Muncosl
2022  Tzeung Kwen O ACOONAAGUASAU 133000 Tzeung Kwen O PX-Q300 Seawster RO Municosl
2022  Tunizi Metto (Overseas) mited 100000 SFAX PX-Q300 Seawster RO Municosl
2022 Omen Fizia & GS INIVA IV 100,000 Sska V. PX-Q300 Seswster RO Mo c sl
2022 Agens Metto (Overseas) Uimited 80,000 CORSO PX-Q300 Seswater RO Mancosl
2022  Crira Qingcao Ankexin Bectromechanical Equioment Co., Ltd 80,000 Yulong Petrochemical SWRO PX-Q300 Seswater RO Chemical
2022 Exyet TAM ENVIRONMENTAL SERVICES 000 Eat Matrouh PX-Q300 Seswater RO Municosl
2022 spen AQUALIA INTECH S A 60000 Mar de Aborsn PX-Q300 Semwater RO Agricunire
2002 Agens MES (Mechanical Bectricai Services) 60000 €1 Marsa SWRO PX-Q300 SeswsterRO  Municosl
2021 Ssud Arabia Raywafid induztrisi Co.Ltd 600,000 Shoaids 3 PX-Q300 Seswater RO Mancosl
2021 Ssud Arabia 600,000 Jubsil 34 PX-Q300 Seswater RO Municosl
2021 lzreel 1DE PROJECTS LTD 372000 Soreq2 PX-Q300 Seswater RO Municosl
2021 Ssud Arabia Metio (Overseas) Limited 420,000 Jubeil | PX-Q300 Seawster RO Municosl
2021 Ssud Arabis ACOONAAGUASA mm:. PX-Q300 Segwater RO Moncosl
2021 Incia Larzen & Toubro - Tecton IV 108203 Dahej dezalinstion pant PX-Q300 Seswater RO Mool
2021 Crhira QINGDAD FTZ GEM-IN INTERNATIONAL 100000 Qingceo Befess PX-Q300 Seswater RO Muncosl
2021 Towen 1DE PROJECTS LTD 100,000 Taiwan Formoza SWRO plant PX-Q300 segwster RO Mancoel
2021 Inconesis Aguastech Syztem: ‘Aﬂl Pt Ltg S8220 Pertamina PX-Q300 Seswater RO Qil anc Gas.
2021 Chira QINGDAD FTZ GEM-IN INTERNATIONAL 30000 Tengzhan Port SWRO PX-Q300 seswater RO Muncosl
2021 Tunisis vnewm 30000 Isaat PX-Q300 Jeswater RO Municosl
2020  United Arab Emirstes Azengos §36,000 Taweeish SWRO pisnt PX-Q300 Segwater RO Mancosl
2020  Ssud Arabis ACOONAAGUASA 700,000 Khoder 2 MSF repiacement PX-Q300 seswater RO Municpel
2020 United Arab Emirates SI0EM 681600 Umm Al Qwain PX-Q300 Segwater RO Muancosl
2020  Seud Arabis Abenzos 670,000 Radgh Il PX-Q300 Seswater RO Power Plart
2020 _Qstar ACOONA AGUA SA 364,000 Facity D Expanzion]Umm Al Houl] PX-Q300 Seswater RO Oil anc Gz
2020 Morocco Apeinz EPC] 273,000 COntouks SWRO PX-Q300 Seawster RO Municpel
2020 Seud Aradbis Metto (Overzeas) Limited 151200 Barze 3 x 30,000 m3/aey PX-Q300 Seswater RO Marine - Commercial
2020 Crira QINGDAD FTZ GEWF-IN INTERNATIONAL 141120 Znejions Longshens. PX-Q300 Seawster RO Chemical
2020 Chile 1OE PROJECTS LTD 123,000 Miners Esconcida retrofit PX-Q300 Seswater RO Mnirg
2020 Eﬂr METITO WATER TREATMENT SAE 100,000 Ei-Areesh SWRO PX-Q300 Segwater RO Muancosl
2020 ezt RWL Water Modie Eazt FZE 40,300 Mansours SWRO PX-Q300 Seswater RO Muncosl
2020 Chile IDE PROJECTS LTD 23,000 Miners retrofit - first phaze PX-Q300 Seswater RO Mnirg
2015 Seud Asbe ACOONA AGUA SA 230,000 stuce 3 PX-Q300 SeswsterRO  Municosl
2015 Bshran SIDEM 220,000 ALDur2 PX-Q300 Seswater RO Muncosl
2019 Ssud Arabia Rewafid induztrisl Co.Ltd 233,000 Sateliite Project PX-Q300 Segwster RO Municosl
2019 Ssud Arabia ACOONAAGUASA 233,020 Scuth Dhahren PX-Q300 seawster RO Muncosl
2019 United Arab Emirates Acoons - Bezix IV 210,816 Jebel AS Power & Desalination complex PX-Q300 Seswater RO Mancosl
2019 Seud Abi Metto (Overzeas] Limited 133,540 DUBASWCC PX-Q300 seawater RO Muncosl
2019 Singapore IDE TECHNOLOGIES LTD. 136,000 Jurong iziand PX-Q300 Seswater RO Municosl
2015 Omen UTE Abeima Fisis Salaish 110,000 Saisish OPWP PX-Q300 Segwater RO Mancosl
2015 Chile 1DE PROJECTS LTD 102300 Quedracs Bisnce PX-Q300 Seswater RO Mining
2015 Crile TEDAGUA $7.000 Spence - BHP Bilinton (BOOT) PX-Q300 seswater RO Minirg
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2019 TAM ENVIRONMENTAL SERVICES £0,000 Ain Sckhns SWRO PX-Q300 Seswater RO Municos!
2019 Omen ACOONA AGUASA £0,000 Shargysh PX-Q300 Seswater RO Municosl
2019  Tunisia Azengos 30,000 Souzse PX-Q300 Seswater RO Mancosl
2015 Crira QINGDAD FTZ GEM-IN INTERNATIONAL 33330 Shandong Ludei PX-Q300 Seswater RO Municosl
2015 Qrira QINGDAD FTZ GEM-IN ONAL 17.642_Zhejisng Longzhens PX-Q30C Semwater RO hemical
2018 Ssud Arabis ACOONAAGUASA 400,000 Shoside & PX-Q30C Seswater RO Mancosl
| 2018 Ssud Aadis UTE Abeima Fizis Shusibeh 278,000 Shoaideh Il exp Il PX-Q30C Segwater RO Power Plant
| 2018 Singapore KEPPEL SEGHERS ENG. SINGAPORE PTE 150,000 Manns Eazt Dezainston Plant PX-Q30C Segwater RO Muncoel
01E  Eppt Metto (Overzea:) Limited 130,000 Eazt Port Seeic SWRO PX-Q30C Seawater RO Manc el
2018 United Arab Emirstes TEDAGUA 121968 Ras Al Khaimeh PX-Q300 Seswater RO Municosl
2018 Epypt TAM ENVIRONMENTAL SERVICES 103,000 Ain Sckhns SWRO PX-Q300 Seswater RO Municosl
2018  Ssud Arabis Metto (Overzeas] Limited 32000 KAEC ng Abdula Economic City PX-Q300 Seswater RO Hoztalty
2018 Crira QINGDAD FTZ GEM-IN INTERNATIONAL 25,000 Hebei Fengyue SWRO PX-Q300 Seswater RO Municosl
2017 Kuwat ACOONAAGUASA 284736 Dohes SWRO PX-Q30C Segwater RO Muncoel
2017 Exypt AQUALIA INFRAESTRUCTURAS SA 130,000 El Ammein SWRO PX-Q30C Segwater RO Muncoel
2017 Exvet METITO WATER TREATMENT SAS 130,000 E1 Gaiais SWRO PX-Q30C Seswster RO Muoncosl
2017 Chirs. HANGZHOU WATER TREATMENT TECHNOLOGY DEVELOPMENT 55200 Zrejang Longshens PX-Q30C Seswater RO Chemical
2017  Seud Arabia VATech Wabeg Pune 82,250 JAZAN Economic ity PX-Q30C Segwater RO Hozpitality
2017 Spen CADAGUAS.A 72,000 Vaidelentizco Retrofit PX-Q30C segwater RO Municosl
2017 _Incia BGR ENERGY SYSTEMS UMITED 34200 Sri Democarsn TPS Ash Handing Weter PX-Q30C seswater RO Power Plsnt
2016 Omen SADYT, S A 230,000 SOHAR PX-Q30C seswster RO Municosl
2016 Singapore TEDAGUA 133,000 Tuas i PX-Q30C Seawater RO Municosl
2016 Chira QINGDAD FTZ GEM-IN INTERNATIONAL 106,572 Dongjiskou Jisonan PX-Q30C Seswater RO Muoncosl
2016 Seud Aradis Aovencec Water Technology & Rawefid Incuztnal Co.Ltd 73,452 Al Khafy Soisr PX-Q30C Seawater RO Municosl
202 Seud Aradie AES ARASIA UMITED 65,000 JAZAN SWRO Pant PX-Q30C Segwater RO Chemical
201 Tunisis U.T.E. GROUPEMENT SOUDAIRE JERBA 30.250 Djerde PX-Q30C Segwater RO Muncoel
2016 Crira BEUING SONOR WATER TECHNOLOGY 30,000 Cangzhou New Bobai PX-Q300 Seswater RO Municosl
2016 Incia VATECH WABAG INTERNATIONAL BUSINESS GROUP 26,630 Resance Jamnagar PX-Q300 Seswater RO Oil snc Gaz
2013 Qatar ACOONA AGUA SAU. 336,000 Facity D [Umm Al Houl Power and Water orojed PX-Q300 Seswater RO Oil anc Gas
2013 Omen HYFLUX - HYDROCHEM (5) PTE LTD. 223080 Qurayyst PX-Q300 Seswater RO Municosl
2013 Qstar ACOONAAGUASAU 200,200 RAS ABU FONTAS A3 PX-Q300 Seswater RO Power Plant
2013 United Arab Emirates DEGREMONT - HEADQUARTER 161710 Mirfs PX-Q300 Seswater RO Mancosl
2013 Omen VEOUA WATER SOLUTIONS [MAIN ACCOUNT] 50,960 Sur PX-Q300 Seswater RO Mancosl
2013 United States BIWATER AEWT 37.860 San Antonio Water BWRO AT-1300 Oupiex _Brackizh Water RO Municoel
2013 Chira QINGDAD FTZ GEM-IN INTERNATIONAL 22,300 Cangzhou New Bobsi PX-Q300 Seswater RO Muancoel
2014 Incia IDE TECHNOLOGIES LTD. 185343 Relance Jamnager 170,000 cmd PX-Q300 Seawster RO il snc Gas
2014 Trinicad and Tobago HYFLUX - HYDROCHEM (5) PTE LTD. 30,004 Beetham WRP LPT-1000 Duplex Brachizh Weter RO Municoel
2013 Omen CADAGUASA 245,024 Al Ghudrsh PX-Q300 Seawater RO Municosl
2013 Seud Aradis VEOUA WATER SOLUTIONS [MAIN ACCOUNT] 224884 Sacers Petro PX-Q300 Seswater RO Chemical
2013 _ United States I1DE TECHNOLOGIES LTD. 159,000 Carisdbed PX-Q30C Seswater RO Muancosl
2013 United Arsd Emirates ACOONAAGUASAU 146230 Fusrahi PX-Q30C Seswater RO Muncoel
2013 Seud Arabis ACOONAAGUASAU. 129816 Jubeil 4 - MARARIQ PX-Q30C Seswater RO Municsl
2013 Span CADAGUAS A 121,000 VALDELENTISCO RETROFIT PX-Q30C Seswster RO Muoncosl
2013 Ghans BEFESA WATER [ASEIMA $0.600 Nungua. Accra SWRO Pisnt Ghans PX-300 Seswater RO Municosl
2013 Crile ACOONA AGUA SAU. 17430 CAP Phace Ii - Punta Totorabio PX-Q300 Seswater RO Mining
2012 lzroel SADYT, SA. 417,600 Ashdod PX-Q300 Seswater RO Municosl
2012  Auztraia SADVT.SA 163,600 Perth il - expanson PX-260 Segwater RO Mancosl
2012 lzreel GES-GLOBAL ENVIRONMENTAL SOLUTIONS 142318 Paimachim Expension PX-Q260 Seawater RO Municpsl
2012  Morocco CADAGUAS A 96,684 Jorf Laztar PX-Q300 Seswater RO Mnirg
2012  United Arad Emirstes Aguatech Syztems [Asis) Pit. Ltd 65,300 Ghalliish PX-260 seswater RO Municpal
2012  izrsel GES-GLOBAL ENVIRONMENTAL SOLUTIONS 60,000 Paimachim Expanzion PX-Q260 Seswater RO Muancosl
2012 Omen BEFESA WATER [ABEIMA) 20,000 Barka | PX-300 Seswater RO Mancosl
2012 Crile ACOONA AGUA SAU. 17.280 CAP - Punts Totorsiilio PX-Q300 Seswater RO Mining
2011 Incia IDE TECNOLOGIES LTD. 126,000 Nemmes PX-220 Seswater RO Municosl
11 1DE TECHNOLOGIES LTD. 60,000 Vasiikos PX-260 Seswater RO Municsl
2011 Spen UTE DESALADORA MARINA BAIA 30,000 Marins Bais PX-260 Seswater RO Municosl
| 2010 Auztraiia THIESS DEGREMONT JOINT VENTURE 304,000 Victoria Dezalination Plant - Melboume PX-26C Seswater RO Municosl
2010 _Agens HYDROGHEM (5) PTE LTD 300,000 Magtes AT-7800 Seswater RO Mumicoel
2010 Auztraia ACOONA AGUA SAU. 150,000 Adeisice Dezalinstion Project PX-26C Seswater RO Mumicosl
2010  Chins. UTE DESALADORA QINGOAD (Befess| 100,000 Qs PX-26C Seswater RO Muncoel
2010 Span UTE IDAM MONCOFA (Irima) 50,000 IDAM Moncofs PX-26C Seswater RO Mancosl
2010 Spen UTE DESALADORA OROPESA (Technicas Reunicas) 30,000 IDAM Oropesa cel Mar PX-300 Seswater RO Municosl
2005 Aigena BEFESAAGUASAU. 200,000 Tere: PX-260 Seswater RO Municosl
2005 Aigens HYFLUX - HYOROGHEM (S) PTE LTD 200,000 Tiemecen Souk Tiets PX-220 Seswater RO Municpal
2005 Aigens UTE MOSTAGANEM [Inima/Aqusia) 200,000 1DAM MOSTAGANEM, Argelis PX-220 Seswater RO Municosl
2009 Austraiis ACOONAAGUASAU 130,000 Adeisice jinstion Project PX-26C Seswater RO Muncosl
2005  Austraia Scehemn Sewster Joint Venture (Valoniza /Sacyt) 137,000 Perthil PX-26C seawater RO Mancosl
2005 Agena Cep DJinet UTE (inma/agusiis| 30,000 Cap Dpnet PX-260 Seswster RO Municoel
2005 ACOONAAGUASAU 4,000 s CRP Parsgusns, Venezuels PX-26C Seswater RO Oil anc Gas
2005 zroel 1DE TECHNOLOGIES LTD. 40,000 Hacers ion | PX-260 Seswater RO Municosl
2008 Izroel IDE TECHNOLOGIES LTD. 385368 Hacers PX-220 Seswater RO Municosl
2008 s UTE DESALADORA HONAINE 200,000 Honsine Dezalinstion Plant PX-220 Seswater RO Municosl
2006 United Arsb Emirstes AQUA ENGINEERING AUSTRIA GMEH 200,000 Hamriyeh Power Station PX-260 Seawater RO Power Plsnt
200€  Spen UTE DESSALADORA BARCELONA (Degremont] 200,000 Dezzaiscors Barceions PX-220 Segwater RO Mancosl
2008 Austraiia IDE TECHNCLOGIES LTD. 120,004 Cspe Prezton PX-220 Segwster RO Mining
2008 Kuwsit ACOONA AGUA SA 120,000 Shuwsikh PX-20 Seawater RO Municosl
200 Azens FOUKA EPC UTE (Accons) 121248 Aizeris Zersics - Fouks PX-220 Seswater RO Muoncoel
2008 Crira FYFLUX - HYDROCHEM [5) PTE LTD 100,000 Tiann Degang Dezsination Fiant PX-220 Seswater RO inustial
2008 Spei Baio Amenzora Dezalinston Piant U.T.E (Befesa/Aguaiia] 3,000 Baio Amanzors PX-220 Seswater RO Municpsl
2008 Spen AMPLACON LT A M. TORDERA UT £ [Befem/Aqualis) §4,000 Dezalscors de Ls Torcers PX-260 Seswater RO Municosl
2006 Namibis KEYPLAN [PTY) LTD $3.000 Uramin -Swakopmund PX-220 Segwater RO Minrg
2008 Cyprus 1DE TECHNOLOGIES LTD. 20,000 Lamaca PX-260 Seswater RO Municoel
2007 n UTE IDAM TORREVIEIA (Accors) 220,000 IDAM Torreviejs PX-220 segwater RO \rigation
2007 2 GEIDA - UTE DESALADORA BENI SAF 200,000 Bens Saf Dezalnaton Plant PX-220 Seswster RO Muoncosl
| 2007 Seud Aade Doozan Heavy Industries & Construction CO, LTD. 130,000 Shuaideh lil IWPP Expanzion RO Plant PX-220 seswater RO Muncosl
2007 _Incia UTE DESALADORA CHENNAI [Befesa) 100,000 Chennai Minjur PX-220 seawater RO Muncpsl
2007 Spen UTE IDAM AUCANTE Il (Inima) 56,900 Alicante Il PX-220 Segwater RO Mancoel
2006 Aigens GEIDA - UTE DESALADORA SKIKDA CONSTRUCCION 100,000 Skikds Dessingtion Plant PX-220 Seawater RO Municosl
2006 Spen TEDAGUA 30,030 IDAM Escomoreras (Cartagens) PX-220 Seswater RO Ingustrial
2003 Ageria GE WATER & PROCESS TEC-NCLOGIES 200,000 Hamma Seswater Dezalinstion Piant PX-220 Seawater RO Municosl
2003 Austrais MULTIPLEX DEGREMONT J.V. 140,000 Perth | - Seswater Dezalinstion Plant PX-220 Seswater RO Muoncoel




