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1. Important safeguards 

 
1. Carefully read and follow the instructions in this manual.  

 
2. Do not touch hot surfaces (e.g. electric motor). 

 
3. To protect against fire, electric shock and injury to persons do not spray or immerse cord, plugs 

or machine in water or any other liquid.  
 

4. Do not use the machine outdoors unless properly protected from sun and rain.  
 

5. Do not place the machine near heat sources  
 
6. Do not move the machine after installation 

 
7. Prevent children from access to the machine 
 
8. When filters need to be changed follow the instructions in this manual. Only use original parts 

for replacement, any other products will likely affect the performance of the machine 
 
9. Do not service any other part of the machine other than the parts indicated for user 

replacement. The machine operates under high pressure and any unauthorised interference may 
cause shock or serious injury to persons. Contact the manufacturer if you have any issue with 
the machine. 

 
10. No modifications should be made to this machine.  Consult the manufacturer if you want to 

discuss the performance of the machine or their system components. 
 

11. Do not use the machine for anything other than its’ intended use.  
 
 

2. Warrantees 

2.1  What this warranty covers 

ECHO-MARINE warrants that each machine is free from defects in materials and workmanship and 
conforms to its Specifications.   A machine is here limited to an ECHOTec Watermaker with all its 
components. 
 
During the warranty period, ECHO-MARINE provides repair and exchange service for the machine 
under the type of warranty service ECHO-MARINE designates for the machine. The warranty period 
for the machine is a fixed period starting on its date of invoice. The warranty period is in accordance 
with local laws and regulations. 
 
These warranties apply only in the country or region in which the Machine is purchased.  
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2.2   What this warranty does not cover 

This warranty does not cover:  
 
1. failure or damage  to the machine or to any person or property  as  direct or indirect result of 

misuse (including, but not limited to use of any machine capacity or capability, other than that 
for which the machine has been designed), accident,  any machine modification whatsoever, 
unsuitable physical or operating environment (ref. specifications) or improper maintenance.  

 
2. failure of products or failure by a machines due to failure of for which ECHO-MARINE is not 

responsible, including products, components or appliances in connection with the water supply 
system and the electrical system outside the machine; this also applies to pre-filters, water 
conditioning watermaker s, water treatment watermaker s, pumps, pipes, fittings etc installed as 
part of the water system in which the machine is a part of. 

 
3. failure of any water supply and pre-treatment system to perform as envisaged by those that 

have designed and/or installed them, including the ability to provide the required feed water 
quality to the machine. 

 
4. failure of the machine or any component inside the machine due to non-installation of a 20 inch 

10 micron absolute filter with 98% efficiency as the last filter in the pre-filtration system  
 

5. any product installed outside or onto a machine 
 

6. accessories, supply items and consumables (e.g. filters cartridges, RO membranes etc.).  
 

7. any service or maintenance of a machine under warranty, including the replacement of 
consumables.  

 
For warranty on service and maintenance in connection with service contracts, please consult your 
local service agent. 
 
The warranty is voided by removal or alteration of identification labels on the machine or its parts. 
 
ECHO-MARINE does not warrant uninterrupted or error-free operation of a machine, except for the 
high pressure pump.  The warranty on error free operation of this pump is subject to water quality 
compliance for the feed water. 
   
Any technical or other support provided by an ECHO-MARINE distributor, reseller or a ECHO-MARINE 
service agent for a machine under warranty, such as assistance with “how-to” questions and those 
regarding machine set-up and installation, is provided WITHOUT WARRANTIES OF ANY KIND.  
Warranties extended by your local reseller or service agent are not legally binding for ECHO-MARINE 
or applicable to ECHO-MARINE. 

 

2.3   How to obtain warranty service  

If the machine does not function as warranted, contact ECHO-MARINE to obtain our warranty 
service. 
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2.4   What ECHO-MARINE will do to correct problems  

If your desalination system was installed by an authorised reseller or service agent who has 
undergone training in the machine and its application, contact your local reseller or service agent 
who will attempt to diagnose and resolve your problem over the telephone or by inspecting and 
repairing the machine on site.  The reseller or service agent is backed up by an ECHO-MARINE 
engineer to guide your local service agent.  If your system was shipped ex works, contact ECHO-
MARINE directly. Most problems can be diagnosed and rectified through this chain of expertise. 
 

2.5   Your responsibilities as user 

You are responsible for contacting your local service agent or ECHO-MARINE at the earliest possible 
time, i.e. as soon as possible after a fault has been suspected or identified. 

 
When the warranty service involves the exchange of parts or an entire machine, the item becomes 
ECHO-MARINE’s property and the replacement becomes yours. You represent that all removed 
items are completely genuine and unaltered. The replacement may not be new, but will be in good 
working order and a functionally equivalent to the item replaced. The replacement assumes the 
warranty service status of the replaced item.  You agree further:  
 

1. before ECHO-MARINE or its authorised/appointed service agent exchanges a part or a 
machine,  to remove all features, parts, options, alterations, and attachments not under 
warranty service by ECHO-MARINE and ensure that the machine is free of any legal 
obligations or restrictions that prevent its exchange;  

 
2. to obtain authorization from the owner,  if the user is not the owner,  to have ECHO-MARINE 

or ECHO-MARINE’s local service agent  service the machine.  Where applicable, before 
service is provided,  you  will:  

 
a. follow the service request procedures that ECHO-MARINE or its service agent provides;  
 
b. inform the ECHO-MARINE’s service agent of  the machine's exact location;  
 

3. to provide the ECHO-MARINE authorised service agent with sufficient and safe access to 
your facilities to permit him to fulfil his obligations, including security, lighting and 
ventilation as well as any other safety equipment, as required by law;  

 
 
When the type of warranty service requires that the machine, a defective product or part must be 
returned to Echo Marine’s Service Center, the purchaser must pay any transportation or labor expenses 
incurred in removing the product. A return authorization must be obtained before any part or 
component is shipped. 

   
 
 

2.6   Terms of warranty  

The ECHO-MARINE warranty period for the Machine is compliant with the laws of your country.  
However, the warranty is only valid if the quality, quantity and pressure of the feed water is within 
specified limits as given in the Specifications for the Machine.  These are attached hereto.   
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2.7   Limitation of liability  

Under no circumstances is ECHO-MARINE or its suppliers, distributors, resellers or service agents 
liable for any of the following, even if informed of their possibility: 1) Third party claims against you 
for damages (other than those under the first item listed above); 2) Special, incidental, or indirect 
damages or for any economic consequential damages; or 3) Lost profits, business revenue, goodwill 
or anticipated savings.  
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3. Introduction 

Congratulations on the purchase of your ECHOTec watermaker.  The watermaker will provide you with 
clean and safe water for many years to come, if you follow the instructions in this User Guide. 
 
The ECHOTec watermaker produces completely pure and clean water from feed water with a high salt 
content, such as e.g. sea water or brackish well water.   
 
The watermaker requires water supplied to it at a certain pressure and at a certain quantity.  Please 
refer to the specifications. In addition, the watermaker requires a small volume of clean fresh water for 
flushing the membranes at certain intervals.  If these external conditions are fulfilled the watermaker 
will function automatically with no need for any adjustments. 
 
The contents of this owners’ manual will assist you in understanding how the watermaker works and 
what maintenance you need to perform to keep it operating.   

 

4. Pre-treatment of feed water 

For the watermaker to function as intended, and for as long as envisaged, it is important that the feed 
water is free from impurities.  To make sure this takes place, the watermaker has been delivered 
together with a dual pre-filtration system.  
 
For your warranty to be valid the filtration system must comprise a 20 inch “10 micron absolute” filter as 
the final stage of the filtration system.  This filter is extremely efficient and will, together with the 
primary pre-filter, offer protection of the watermakers high pressure pump. For feed water with high 
content of sediments, the addition of a multi-media filter is recommended for cost efficient pre-
filtration.  
 
Filters accumulate fine impurities over time and gradually the water flow through the filters to the 
watermaker will reduce. When the flow reduces to a certain minimum flow, or when the pressure with 
which the water is supplied to the watermaker is reduced to a set minimum level, the watermaker 
stops.  This is a normal pre-programmed event which indicates that the filters need to be cleaned and/or 
replaced. For more information on this subject, please refer to Section 6. 4. 

 

5. Installation of the watermaker 

The watermaker has to be connected to the water supply system and to the power supply system in 
order to function properly. The installation needs to be carried out by a professional electrician and 
plumber or under his supervision/instructions. 
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5.1   Key components of the watermaker 

 
The watermaker produces fresh water by boosting the salt feed water to a high pressure which enables 
the water and salt to separate in the reverse osmosis membranes.  The watermakers operation is 
controlled by the components contained in the control box which is connected to the watermaker 
through cables.  The control box itself should be mounted on a wall next to the watermaker.  Please 
refer to Figure 5.1 for illustration.  The control box provides the location of the display and the main 
electrical switch. 
 
 
In addition to the control box, the key components of the watermaker are:  
 
1)    the high pressure pump which boosts the pressure; 
2)    the electrical motor that drives the high pressure pump; 
3)    the reverse osmosis membranes in which salt is separated from water.  
 
Please refer to Figure 5.2 for the location of these main components.   
 
 
 
 
Figure 5.1:  The watermaker and the control box 
 
 

     Control Box 

     Watermaker 
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Figure 5.2 shows the watermaker with the pump module, the electrical motor and the pressure vessels 
in which the RO membranes are located.  The watermaker has a total of four (4) connections to the 
water system that need to be fitted.  Figure 5.1 show where the connections are located. 
 
 
 
Figure 5.2:  The key components of the watermaker 

Water connection points 

High pressure pump Electrical motor 

RO membranes 
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5.2  Connecting the watermaker 

 
In Figure 5.3 the four water connection points are shown as follows (left to right) 
 

1. Fresh water out:  This is fresh water produced by the watermaker, should be taken to storage 
tank 

2. Flush water in:  The watermaker needs clean fresh water to flush the membranes at intervals 
3. Salt water out: A part of the water fed to the watermaker is to be taken to a point of safe 

discharge, i.e. a drain, a well, the sea etc. 
4. Salt water in:  The feed line from the filtration system is connected here 

 
 
 
Figure 5.3:  Water connections 

1 2 3 4 
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Please note the following important points: 
 
Delivery water pressure to the watermaker:  Recommended dynamic pressure (i.e. when the system is 
in operation) of 3 – 6  bar (43.5 – 87 PSI) 
 
Feed water volume:  min. 1200 liters per hour continuously 
 
Flush water:  Chlorine in the water will destroy the RO membranes very quickly.  Avoid chlorine in the 
flush system. 
 
When the watermaker is NOT in use DO NOT close valves on any of the lines to and from the 
watermaker. 
 

5.3  Connection to the electricity system 

Caution: The watermaker should only be connected to the electrical system by a qualified person. The 
supply cable must be protected with a suitable fuse at the distribution panel (not supplied).   
 
Note that the watermaker requires either 230V or 400 V, depending on how many phases are used. 
 
The watermaker is factory configured for either 50 Hz or 60 Hz operation.  Insure before installation that 
voltage and frequency of the desalination system comply with your power supply. 
 

6  Operating the watermaker 

The Watermaker functions automatically and has a number of built-in safety features which will be 
explained in this manual.  The user can operate and monitor the process on the panel and on the 
display.   
 

6.1  Display 

Once the Watermaker has been connected to the electricity and water system, the display becomes 
active, indicating the status in the text screen, Figure 6.1 
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Figure 6.1:  Display 
 
 

 
 
Figure 6.2:  Start/stop button 

 

6.2 The user menu 

The user can obtain all relevant information about the watermakers performance through the display.   
 
The user can scroll through the information by pressing the button shown in Figure 6.3. 
 
Figure 6.3:  User Menu Access 

The watermaker is started by pressing 
the Start/Stop button, Figure 6.2 and 
the text “Water production” appears. 

The display menu provides information about the 
following: 

 

 S2 Inlet Pressure [Bar] 

 S3 Membrane Pressure [Bar] 

 Water Status (TDS)  [in ppm and mg/liter] 

 S8 Tank Level/Empty  

 Accumulated Operation Time 

 Error report 1 

 Error report 2 

 Error report 3 

 Time to Service 

 GSM signal strength, if applicable 
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The watermaker is equipped with an automatic electronic monitoring system that continuously provides 
key information to the display. 
 
 
 

6.3 Status  -  the water quality indicator 

The display contains a water quality indicator that provides the user with information on the salt 
content of the fresh water produced: 
 

Figure 6.4:  Status icon – water quality icon 
 

 
 
 
 

6.4 Pre-filter condition 

 
Figure 6.5:  Filter icon 
 

 
 

 
 
The watermaker is constantly measuring the pressure in the water feed system to make sure that it is 
supplied with enough water.  If the pressure drops below 0.5 bar (7.25 PSI) the filter icon will flash red 
and the watermaker will automatically stop.  The user will then need to clean the pre-filtration system.   
 
 
 
 
 
 
 
 
 

 Green water droplet:  The salt content is less 
than 550 mg/l TDS (the same as ppm) 

 Yellow water droplet:  The salt content is 
higher than 550 mg/l but less than 650 mg/l 

 Red water droplet: The salt content is higher 
than 650 mg/l  - At this point the machine 
stops automatically 

The filter icon serves the purpose of informing the 
user of any need for maintenance in the pre-filtration 
system.  The pre-filtration system comprises a 
number of different filters and they will over time 
become filled with different impurities.  As such it will 
become more and more difficult for the feed water 
to pass through the filters and this is reflected in a 
gradual reduction of feed pressure. 
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6.5 RO membrane Condition 

The display will enable the user to read the water pressure on the membranes.    The pressure depends 
on a number of parameters, including salt content, temperature and the time the membranes have 
been in service. 

 
 
Figure 6.6:  Membrane icon 
 

 
 

 
 
 

6.6 The flush system 

As indicated in Section 5 the watermaker is equipped with a flush system.  The flush system has been 
designed to maximize the intervals between membrane cleanings and to keep the membranes in good 
condition in periods where they are not used. The flush system works completely automatically and 
there is no need for direct user action. 
 
The flushing system is activated as follows: 
 

 Every four hour of continuous operating time, the flush cycle is 60 seconds 

 Every 24 hours if the watermaker is in standby mode with full storage tank 

 Every 24 hours if the watermaker is in ‘passive’ state 

 When S3 pressure (membrane pressure) is more than 68 bar 

 If the salt content in the fresh water produced by the watermaker exceeds 580 mg/liter after 10 
minutes of operation 

 Every time the  watermaker starts and stops 
 
However, the flush system is deactivated if the power to the watermaker is switched off.  Therefore, if 
you are not going to use the watermaker for longer periods of time, do NOT change anything.  If the 
watermaker is left fully connected and with power connected, it will keep the membranes intact and 
functional automatically. 
 
Should you not use the watermaker for a very long time (e.g. more than 3 months) it is recommended 
that you request preservation instructions for your membrane elements. 

 

Over time the pressure on the membranes will 
gradually increase and when the pressure reaches 70 
bar the watermaker will stop.  At this point in time 
the membranes will need to be cleaned or replaced. 
While the cleaning process itself is not complicated, it 
requires both chemicals and special instructions.  
Therefore it is advisable to contact the manufacturer 
or your installer. 



15 

7.              Service messages / trouble shooting 

The number of service messages that may appear in the display are limited.  However, in case any of 
these do appear it is important that the user understands the meaning and implications of the 
messages: 

Message Possible Reasons Recommended Action 

Water 
Production 

Machine is running/production 
mode. 
 

None 

Fresh Wat, 
Flush 

Machine is fresh water flushing 
the membranes 
 

None. Wait for flush to end and the water production to 
start automatically, i.e.  if freshwater tank is not full. 

Water 
Quality 

Product water is too salty Restart twice manually, if no improvements then call 
service agent 

High 
Pressure 

The machine pressure has 
increased to a high level.  
Membranes may need  cleaning 
 

Call ECHO-MARINE. Do not attempt to handle this problem 
yourself.  Most likely the membranes will need cleaning or 
replacement. 

Error ID4 
Low Feed 
inlet P 

The pressure on the feed salt 
water side is too low, i.e. less 
than 0.5 bar (7.25 PSI).   
Pre-filters getting clogged or 
feed pump not working 
 

Check and if necessary clean or replace pre-filter 
cartridges. Backwash any multi-media filters. Check 
seawater feed pump if filter cleaning does not help. If the 
pressure message continues to show after cleaning or 
changing all pre-filters, contact ECHO-MARINE. 

High Feed 
pressure 

The pressure on the feed side is 
too high, i.e. more than 9 bar. 
 

Reduce feed pressure if possible.  If not possible, contact 
your installer or ECHO-MARINE. 

Low System 
Pressure 

Low salt content in feed salt 
water.  If this is not the case 
there is an internal membrane 
issue. 
 

Contact ECHO-MARINE. 

Error ID8 
Lo Flush 
inlet P 

The pressure in the fresh water 
flush line is too low, i.e. less than 
0.5 bar (7.25 PSI). 
 

Replace fresh water flush filter cartridge, and/or check, if 
applicable, fresh water flush pump system. 

Poor GSM 
signal 

GSM signal below 20% Consult installer or ECHO-MARINE. 

Service 
SWPE 

Time to service  the high 
pressure pump is less than 5000 
hours 
Note:  When service is 
recommended, membrane icon 
turns red. 
 

Inform service agent who will need to carry out an 
inspection of the internal parts of the pump and, if 
necessary, replace worn parts. 

Standby Normally means that fresh 
water tank is full 
 

None 

Passive Shown when manually stopped Restart 
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8.  Specifications  ECHOTec  2400-ECO-3 
 
Number of membranes    3 
Membranes     DOW Filmtec SWRO 3x40” propriatary 
Typical power consumption*   1100 - 1500 W 
Electrical motor subject to electrical configuration AMHE 100L AA4 B35L 2.2kW 400VY 50Hz 1500rpm IP55 EFF1 
Water production*    approx. 9000 l/day (2400 GPD**) at 100% production 
High pressure pump    Danfoss APP  
Energy recovery     Yes  
Materials     High pressure pump and energy recovery: Duplex steel 
      All other wetted parts Duplex steel and 316 steel 
      Frame: industrial plastic 
Controller     Integrated, proprietary, non PLC 
Lubrication, coolants etc    None 
Measurements     122 x 40 x 45 cm (l x b x h) 
Weight      80 kg 
 
*Design parameter:  Output 375 l/h, 3 phases 400 Volt 50 Hz, 25deg. C sea water at 35.000 TDS  +/- 15% 
** Measured in US Gallons 
 
 
 
 
Connections: 
 
Electrical specifications    3 phases 400 V 50/60 Hz 
      1 phase   230V 50/60 Hz  
Feed water inlet     Ø 19mm* 
Fresh water flush inlet    Ø 19mm* 
Brine outlet     Ø 19mm* 
Permeate outlet     Ø 19mm* 
 
* Pipe connections:  All measurements are internal diameters 
 
 
 
 
Operating limits: 
 
Feed water temperature    5 – 45 deg. C  (41 – 113 deg. F ) 
Ambient temperature    5 – 45 deg. C  (41 – 113 deg. F ) 
External feed pressure (inlet)   2 – 6 bar   ( 29 – 130.5 PSI ), recommended 3 – 6 bar 
Ext. fresh water flush pressure (inlet)  2 – 6 bar   ( 29 – 130.5 PSI ),  
Minimum feed water flow    1.2 m3/h  (5.3 GPM ) 
Minimum fresh water flush flow   1.2 m3/h  (5.3 GPM ) 
Maximum pressure drop permeate line  0.2 bar      (2.9 PSI ) 

Feed water requirements*: 
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Pre-treatment Min. filtration 3 micron (nom.) followed by 10 micron abs. or 

better**  
Total dissolved solids (TDS)    1,000 – 50,000 mg/l 
SDI rating (15 min.)     < 3 SDI 
Turbidity      < 1 NTU 
Free chlorine/total chlorine    < 0.1 mg/l 
Total Organic Carbon (TOC)   < 3 mg/l 
Hydrocarbons or silicone based oils   < 0.1 mg/l 
Ferrous iron     < 4 mg/l (pH <6, oxygen <0.05 mg/l) 
Ferric iron     < 0.05 mg/l 
Manganese     < 0.05 mg/l 
Aluminium     < 0.05 mg/l 
 
* 1 mg/litre = 1 ppm.  
** Recommended minimum pre-treatment. However, if feed water is outside of the range given here, additional pre-
treatment is required.     Please note that the watermaker will shut down if conditions are not within operating limits. 
Full chemical and bacteriological analysis is recommended before design of the pre-treatment system is carried out. In 
conditions where bio-fouling could be possible we recommend installation of UV in the pre-treatment system. 
 
 
Fresh water requirements* (for fresh water flush of the system): 
 
Total volume required    < 50 litres/flush 
Free chlorine/total chlorine    < 0.1 mg/l 
Total dissolved solids (TDS)     < 600 mg/l 
Other parameters:      Drinking water quality 
*1 mg/litre = 1 ppm.    
 
 
Typical Water Quality Produced 
 
Parameter   Units   Value  EU Standards US standards 
Total hardness   mg CaCo3/l  5  -  - 
Total alkalinity   mg CaCo3/l  12  -  - 
Suspended solids   mg/l   < 0.1  -  250 
Conductivity   µSiemens/cm  204  2500  - 
Nitrate as N   mg NO3-N/l  0.002  50  10 
Nitrite as N   mg NO2-N/l  0.002  0.50  1 
Fluoride    mg F-/l   0.31  1.5  2.0 
Turbidity   NTU   <0.1  -  - 
Chloride    mg Cl-/l   124  250  250 
Sulphate    mg SO4 2-/l  3  250  - 
Aluminium   mg/l   <0.01  0.2  0.2 
Sodium    mg/l   132  250  - 
Potassium   mg/l   2.31  -  - 
Magnesium   mg/l   7.74  -  - 
Calcium    mg/l   3.94  -  - 
True colour   PtCo watermaker s <5  -  - 
Copper    mg/l   <0.01  2.0  1.0 
Iron    mg/l   <0.01  0.2  0.3 
Manganese   mg/l   <0.005  0.05  - 
Zinc    mg/l   <0.005  -  5 
Total coliforms   MPN/100ml  <1  0  0 
e-coli    MPN/100ml  <1  0  0 
 
Results by Wide Bay Water Corporation, 29-31 Ellengowan St., Urangan, QLD, Australia. 
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Date of issue 11. November 2012. 
 
ECHO-MARINE Ltd. cannot accept responsibility for possible errors in catalogues and other printed material.  ECHO-MARINE reserves 
the right to alter its products without notice. This also applies to products already on order provided that such alterations can be 
made without sub sequential changes being necessary in specifications already agreed.  All trademarks in this material are the 
property of the respective companies.  ECHOTec Watermakers name and logotype is trademark of ECHO-MARINE Ltd. 
All rights reserved. 


