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GENERAL INFORMATION and SAFETY

DISCLAIMER:

The information contained in this document is subject to change without notice.
Applied Membranes Inc. shall not be liable for technical or editorial omissions made
herein; nor for incidental or consequential damages resulting from the furnishing,
performance, or use of this material.

READ THIS MANUAL:

Prior to operating or servicing this unit, this manual must be read and understood. If
anything is not clear, call for assistance before proceeding. Keep this and other
associated manuals for future reference and for new operators or qualified service
personnel.

USE PROPER POWER CONNECTIONS:

Use proper wiring and connection methods to satisfy local electrical codes. SHOCK
HAZARD: Connect this unit to a properly grounded connection in accordance with the
National Electrical Code. DO NOT, under any circumstances, remove the ground wire
or ground prong from any power plug. Do not use extension cords or an adapter
without proper consideration.

WARNING:
Unplug the system prior to servicing.

WARNING:
Do not make any alteration or modification in the wiring or plumbing of the system.
This can result in damage to the system and cause injury to operators or users.

WARNING:
Flush the system for 30 minutes before use to remove all chemicals present.

CAUTION:

Chlorine can damage the membranes. Chlorine should be removed from the feed
stream before entering the system. The feed stream should be tested for chlorine at
least once a week. Always follow proper maintenance procedures.

CAUTION:
Never let the system freeze. Freezing can damage the membranes and plumbing.
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carbon system.

[e)]

Cleaning is required when normalized permeate flow drops by 15%.

7 RO permeate pH will generally be below neutral and may cause corrosion to piping. Adjustment of pH by
injection of Sodium Hydroxide or by a calcite filter is recommended if corrosion is possible.

8 To preserve membranes use 1% sodium metabisulfite (0.1 Ibs per gallon)

To dechlorinate feed water, use 30-40 % solution SMBS, (3.3 Ibs per gallon), Inject at 1.5-3 times the chlorine

concentration.
COMPONENT TYPE PART REFERENCE ADDITIONAL INFORMATION
Pressure 1,200 PRO-8-1200 Array: 5
Vessels: PSI
RO Pump: Fedco 4-040-27-0405-100HP 480 VAC 3 PH 60HZ
CIP Pump: Goulds  YP4SH2L52A0-10HP
RO Skid Line FEED: PERM: CONC: CIP:
Sizes: 4" 3” 3” 3"
Source Water FEED: OUTLET:
Booster Pump: 3" 3”
CIP OPERATING CONDITIONS DESIGN
Cleaning Operating Pressure, PSI . . . 40-60
Stage 1 Cleaning Flow Rate (8 vessel in ParaIIeI), GPM. 200 (max)
pH, Hardness Cleaning . . 2-3
11-12

pH, Organic Cleaning
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Seawater Desalination System Overview

3” Concentrate
4 3” Permeate

4” RO Feed DBV41

Control Valve,
Concentrate Backpressure,
20psi min.
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Concentrate
Pressure, 0-1500psi

CIP Electrical T
Enclosure CIP Cartridge

Filter

e T o NN N W P

________

10” Touchscreen
Interface (HMI)

3” CIP
Suction
From Tank

RO Feed
Cartridge Filter

CIP Pump
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Control System Overview

The Seawater Reverse Osmosis (SWRO) system is provided as a skid mounted unit with
built in cleaning equipment. A separate 500 gallon cone bottom tank is provided that
must always be connected to the SWRO skid for use in permeate flushing and cleaning
procedures.

One CIP system is provided to clean the RO train as necessary. The CIP unit also serves
as a permeate flush system to flush the RO unit with permeate. The permeate flush is
STARTED as part of an AUTO shutdown and STOPS based upon (1) flush time or (2)
CIP tank low level. A heater is included with the CIP system that can be used for
improved cleaning, per the RO element manufacturers instructions.

The system is designed to operate in AUTO mode ONLY. Manual mode is provided, but
is not a recommended mode of operation and should Not be used.

The main operations screen is shown below:
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Once the system has been started up once with all parameters set to the appropriate
setpoints, the system will start/stop automatically without adjusting equipment
setpoints.

If the “VFD EC” mode is selected, the VFD speed will adjust speed as a function of the
source water EC and the VFD speed setpoints entered by the operator.

The main setpoints in tuning the RO system operation are (A) the VFD speed (P-20, RO
pump) and (B) concentrate backpressure control valve (DBV41). For increased recovery
operation, the recycle loop can be used (CV36).

Print all operations screens after the successful startup to provide a future reference

document, in case the PLC screens are lost.

The RO system STARTS and STOPS according to sequences/stages. The control logic is
outlined below:
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~ LEXCEL
THE EDEN DIFFERENCE

Eden Equipment Company, manufacturer of
patented and highly engineered filtration systems,
is committed to meeting the global demand for
cost effective filtration solutions.

With a focus on durability and reliability, our
products minimize downtime through an easy to
maintain design. Replacement costs are reduced
by outlasting most competitors, especially in
corrosive applications.

Our housings are 3 to 5 times stronger than
comparable steel vessels at 50% of the weight and
are compatible with most filter cartridges. The life
of our housings, even in highly corrosive
environments, has exceeded 20 years.

EFCS HOUSING DESCRIPTION

The Eden Excel patented line of vessels and
filtration systems provide exceptional chemical
resistance and outstanding tensile strength.

* EFCS housings are constructed from a
proprietary fiberglass reinforced plastic barrel
manufactured with a flexible and fatigue-
resistant vinyl ester resin

» Seamless construction
longevity

* Engineered to minimize downtime; easy to clean
and replace parts

* Internal components are constructed of PVC.
CPVC, Polypropylene and PVDF available for
specialized applications

* Externals are constructed of anodized aluminum
& 303 stainless steel with other materials
optional

* Buna o-rings are standard

adds strength and

FEATURES
* Designed to ASME Code,
Section X standards

» All wetted materials meet the
FDA CEFR Title 21 requirements

= Pressure rating - standard use
pressure 150PSI at 150°F

* Hydrostatically pressure tested
to 300PSI w/ a design pressure
of 900PSI

» Corrosion resistant-compatible
with fluids in PH range of 2-13

» Standard 3” NPT inlet/outlet
» Standard %4” NPT vent

FLOW RATES

The following flow rates are suggested for standard
use, though significantly higher rates may be obtained
with corresponding pressure drop.

EFCS Product MaI){(al:::ow Cagt;zig 5 Carfr;);ﬁ
20EFCS2-3C150 | to 100 GPM 20 10
30EFCS3-3C150 | to 150 GPM 30” 10
40EFCS4-3C150 | to 200 GPM 40" 10
50EFCS5-3C150 | to 250 GPM 50” 10

OPTIONS

= All vessels are highly customizable for specialized
applications

2” or 3” flange sets in PVC, CPVC, or Polypropylene
EPDM, Viton, Silicone, Kalrez O-Rings
Polypropylene liner

316 Stainless Steel externals
BPO bleach service

Eden Equipment Company, Inc. 1485 East 3rd Street, Pomona, CA 91766

t. 800.842.5081

f. 909.629.0243 www.edenequipment.com

Contact us for special designs, ratings or compatibility. Chemical compatibility must be checked to ensure warranty.
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XCEL COMPANY CONFIDENTIAL

THIS  INFORMATION 1S THE PROPERTY GF

B —1 / q -- — EDEN ECUIPMENT CORPORATION INC, AND 13
.,E]?“_ ; C

FURNISHED FOR THE LISE QF THE ASSIGNED

il A ; RECIPENT OMLY. NO CCPIES ARE TO BE

" T MADE AND THE MATERIAL CONTAINED HEREIN

L .| 15 NOT TO BE  DIWULGED TG OTHER, EITHER

B.93 WITHIN  OR  QUTSICE  EDEN EQUIPKMENT CO.

. WITHOUT SPECIFIC APPROVAL OF AN OFFICER
19.00 OF EDEN EQUIFMENT CORPORATION INC.

Model # A B C 1/O Type %ﬁﬁg
20EFCS2-3C150 29” 10”7 N/A 3” NPT 20"
20EFCS2-3FC150 29” 10” 5” 3” PVC flange 20"
30EFCS3-3C150 39” 10” N/A 3” NPT 30”7
30EFCS3-3FC150 39” 107 5” 3” PVC flange 30”
40EFCS4-3C150 49” 10” N/A 3” NPT 40”
40EFCS4-3FC150 49” 107 5” 3” PVC flange 40”
50EFCS5-3C150 59” 107 N/A 3” NPT 50”
50EFCS5-3FC150 59” 107 5” 3” PVC flange 50”
**Please contact us for your custom size and application requirements**

Eden Equipment Company, Inc. 1485 East 3rd Street, Pomona, CA 91766
t. 800.842.5081 f. 909.629.0243 www.edenequipment.com

Contact us for special designs, ratings or compatibility. Chemical compatibility must be checked to ensure warranty.



16163.0 HPB Auxiliary Valve Operation '@ FEDCO

Brine inlet

Main nozzle

Aux valve
handle  Auxiliary nozzle
Turbine ||Valve stem Retaining clip
impeller Q-ring (2) _ ;
Turbine il |l |
volute 1
Closed Full open
position position
Features

All brine passes through the turbine volute and impeller - no wasted energy
Double o-rings ensure reliable valve stem sealing - standard o-ring sizes
Retaining clip prevents accidental removal of valve stem from the unit
Valve stem in duplex SS 2205

Valve handle in 316 SS

Multi-turn design allows precise brine flow adjustment

May be adjusted by suitable valve actuator - contact FEDCO for details

Operation
Open Aux Valve - increase brine flow / reduce brine pressure
Close Aux Valve - reduce brine flow / increase brine pressure

Installation Considerations
Brine discharge pressure is required to be at least 7 psig (0.5 barg)
Brine flow shall not be bypassed during startup or shutdown - let entire brine flow pass though HPB
Do not allow the membranes to drain after shutdown. This can damage the membranes and result in
large amounts of air passing through the HPB turbine section during startup.
If system recovery is more tha 50%, contact FEDCO for review

The information, data and drawings in this proposal are strictly confidential and for the use of the Fluid Equipment Development Company, LLC ("FEDCQ") and its 1
intended recipient(s) only. This information is not to be disclosed or distributed to any other party(ies) without the exp prior written ission of FEDCO.
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TTE ECALE Lt Modified: '
HYDRAULIC PRESSURE | Ol A j
BOOSTER DO NOT SCALE dis e
MODEL HPBe—40  [Ma
WITH BASE 1-040-3 sy g 2
Fluld Equipment Development
800 Ternes Dr..
Monroe, Ml 48182
e Z5 ;
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RIGHT PLC PANEL FRONT VIEW

il 5100 ELE-SL308F-436-SCH-B
Sr18/8012
THIS PRINT CONTAINS CONFIDENTIAL INFORMATION WHICH IS THE SOLE PROPERTY OF APPLIED MEMBRANES, INC. BY ACCEPTING THIS INFORMATION, THE BORROWER AGREES THAT IT WILL NOT BE USED FOR ANY = 100 ELE-S S00F ~496-SCH-D

PURPOSE OTHER THAN THAT FOR WHICH IT WAS LDANED. ALL PERSONS WORKING WITH THIS INFORMATION AND RELATED INFORMATION SHOULD ACKNOWLEDGE AND EXERCISE A SENSE OF CONFIDENTIALITY. sous NNE | [seet pLe EncLOSURE
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2.0 CAM LOC PERMEATE DIVERT
CONNECTION TO CIP TANK

©2.5" PVC SLIP CONCENTRATE TO DRAIN CONNECTION

@3" CAM LOC CIP PUMP FEED FROM TANK

TOP

@ 3" ANSI-150 FLANGE PERMEATE CONNECTION

—‘H’—

00|00

15.77G

60.00 -

7.65 @ TO FRONT OF LADDER|

J

NOTE: SECTION S A,B & C SEE SHEET 7, HP PUMP DETAIL

288.000

C ——]

FRONT

THIS PRINT CONTARS CONRDENTIAL IMFORMATION WHICH 1 THE SOLE PROPERTY OF APPLED MEMBRANES IC. BY ACCEPTING THIS INFORMATION THE BORROWER AGREES THAT IT WILL NOT BE USED FOR ANY
PURPOSE OTHER THAM THAT FOR WITCH [T WAS LOANED. ALL PERSONS WORKING WITH THIS INFORMATION AND RELATED INFORMATION SHOULD ACKNOWLEDGE AND EXERCISE A SENSE OF COMFIDENTIALITY
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7 f 6

5

¥

T

4 LJ , S

@ 3" ANSI-150 FLANGE
FEED WATER CONNECTION
RIGHT A
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1 2 3 A 5 6 1 8
REV DESCRIPTION DATE
0 SUBMITTED PROPOSAL 2011
O mementsoowrs T B
| RO AND CIP ON SEPARATE SKIDS |
| SEAWATER DESALINATION |
| ELECTRICAL ENCLOSURES - SS REVERSE OSMOSIS
2 e — . A APPROX. 30% — 60% RECOVERY |
| ‘CONTROLLER ENCLOSURE |
! L] g
| AB-PLC e l
SOURCE WATER I L] s I
| |
I L
| Ll RO SKID LIMITS _i
| PRETREATMENT - |
PRVSO
Av4 I z'vaom |
Ed | c | & | R
— | e COMBINED UF | 12ov soone TR
I BY OTERS FILTRATE ye-20 HIGH—PRESSURE F-pvo-sor P —
| OH — BREAK TANK, BY -7 | ® o . . RO PUMPING {’ ]
|| | g = £ © v
® 5@ =] 58 o
| ! | [Fso] UF FILTRATE @ | o
| | | 150 GPM ®®) @-‘— ¥ -
| EBFVIS. T /P 20 HP=ROF-SS I_ |
I | ! R (r-10) i B I;I ¥ ] — |
RO
______________ jE—
|- | e = i r
50 GPM A 150GPM/700PSI
| 40-S0PSI APPROX. T e |
| CONCENTRATE |
| o et |
(=)
| ® @ - |
- A < Dt r—
1"~PVC-ROCR RO CONCENTRATE - PVC
I | 4,,,'—, I
I am— ' I Y
| DRAIN
I
I
I
NOTES: " |
1. FUNDAMENTAL RO PROCESS SCHEMATIC DEPICTED T |
2. ASSUMES ADEQUATE PRESSURE IS PROVIDED TO THE RO INLET/FEED, FLOODED SUCTION _@ ’fum TP |
3. PLC OPERATED RO MEMBRANE TREATMENT SYSTEM
4, SOURCE_WATER PROVIDED FROM CLARIFIER, UF, BREAK TANK, THEN RO |
5. BREAK TANK PROVIDED BY OTHERS FOR EQUALIZATION OF UF FILTRATE. LSL PROVIDED LOOSE WITH RO |
FOR INSTALLATION BY OTHERS IN THE BREAK TANK.
MATERIALS OF CONSTRUCTION FOR VARIOUS COMPONENTS INCLUDE PVC, GENERAL PLASTIC, HOSE, |
S304 & 316, AND SMILAR T T O T T T e T e v o S — — — — — — — — — —

& 316,

6.
S
7. WATER QUALITY FEED TO THE RO SYSTEM BY OTHERS — DESIGN BY OTHERS, MANUFACTURING BY AMI
8.

CIP SYSTEM PROVIDED WITH AUTOMATED FLUSH

THIS PRINT CONTAINS CONFIDENTIAL INFORMATION WHICH IS THE SOLE PROPERTY OF APPLIED MEMBRANES, INC. BY ACCEPTING THIS INFORMATION, THE BORROWER AGREES THAT IT W
PURPOSE OTHER THAN THAT FOR WHICH IT WAS LOANED. ALL PERSONS WORKING WITH THIS INFORMATION AND RELATED INFORMATION SHOULD ACKNOWLEDGE AND EXERCISE A SEI
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