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Unpacking / Inspection

Be sure to check the entire RO system for any shipping damage or parts loss. Also note
damage to the shipping cartons. Contact US Water Systems at 1-800-608-8792 to report
any shipping damage within 24 hours of delivery. Claims made after 24 hours may not be

honored.
Safety Guide

+ Check and comply with your provincial /
state and local codes. You must follow
these guidelines

+ Use care when handling the RO system.

* The RO System works on 220 volt - 60
Hz 1PH electrical power only.

* WARNING: This system is not intended
for treating water that is microbiological-

Need help? 1.800.390.5936

ly unsafe or of unknown quality without
adequate disinfection before or after the
system. Contact US Water Systems for
disinfection treatment equipment.

DO NOT exceed 150 psi on the pump

or membrane pressure gauge. Damage
or injury could occur as a result of exces-
sive pressure.
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Proper Installation

This RO system must be properly installed and located in accordance with the Installation
Instructions before it is used or the warranty will be void.

* Do not install or store where it will be exposed to temperatures below freezing or
exposed to any type of weather. Water freezing in the system will break it. Do not

attempt to treat water over 100°F.
* 32°-100°F

* Do notinstall in direct sunlight. Excessive sun or heat may cause distortion or other
damage to non-metallic parts.

YL g '
.O. No Direct Sunlight
o~

 Properly ground to conform with all governing codes and ordinances. Use only lead-
free solder and flux for all sweat-solder connections, as required by state federal

codes.
(1)) Conform to all
: Governing Codes
m

+ Maximum allowable inlet water pressure is 125 psi. If daytime pressure is over 80 psi,
night time pressure may exceed the maximum. Use a pressure reducing valve (PRV) to

reduce the pressure.
Q 125 Max. PSI

» Warning: Discard all unused parts and packaging material after installation. Small
parts remaining after the installation could be a choke hazard.

® Discard All
[ Unused Material

Bn
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Component Identification

1. Solenoid Valve - Turns ON/OFF Feed 3. Pre-Filter Pressure Gauge - Monitors

Water Supply when the tank input cir- Feed Water Pressure prior to the Pre-
cuit is opened. Filter

2. 5 Micron and 1 Micron Sediment Pre- 4. Post-Filter Pressure Gauge - Monitors

Filter - Removes Sediment from the Feed Water Pressure directly after the
Feed Water Pre-Filters

T
Kot
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5. Pump Pressure Gauge - Monitors the 7. Power Station (Breaker Box) - Houses
Membrane/Pump pressure during op- circuit protection for the system
eration. WARNING! Do not exceed
150 psi.

SYSTEM PRESURE

8. Recycle/Recirculation Valve - Controls

/8| the amount of Concentrate Water that
6. Computer Control - The US100 Con- is fed back to the Membranes for Re-
trols ON/OFF Function as well as Fail cycle.

Safe Switches.
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9. Concentrate/Waste Valve - Controls
the amount of Concentrate Water go-

ing to the drain for waste.
!;*CJ @

CONCENTRATE VALVE

|

10. Pump and Motor - Boosts the Feed
Water Pressure to the Membranes.

0 v TR “! 55 £
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1.

12.

Throttle Valve - Adjusts the Boost
Pressure to the Membranes. WARN-
ING! Do not exceed 150 psi.

COMPENTRATE VALVE

THROTTLE VALVE

,'?‘\ pr

Permeate/Product Flow Meter - Mon-
itors the amount of Permeate Water
going to the storage or distribution sys-
tem.

-

www.uswatersystems.com



13. Concentrate Flow Meter - Monitors the 15. Low Pressure Switch - Shuts the sys-
amount of Concentrate Water going to tem down as a fail safe in a Low Feed
drain. Water Pressure Condition. This pres-
4 N - sure switch is in the RO Controller.

e

14. Recycle/Recirculation Flow Meter -
Monitors the amount of Concentrate 16. Membrane Pressure Vessels - Holds
Water being recycled to the Mem- the Membranes.
branes.

ONCENTRATE
—
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17. Power Supply Cord 19. Tank Level or Pressure Shutoff and

] Pre-treatment Lockout Connections.
WARNING! This input is a NO VOLT-
AGE dry contact. DO NOT apply
voltage to this input!

20. Re-pressurization Pump - Pressurizes
the water from the Storage Tank to
supply the plumbing distribution sys-
tem.
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21. UV Light - Used to destroy bacteria 23. Backwashing Filters - Removes chlor-
that may be in the water prior to the ine and chloramine from feed water to
plumbing system. protect membranes
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Specifications

Table 1. GROP-XL-8000

Design Vessels
Configuration Single Pass Vessel Array 1:1:1:1
Feed Water Source City or Well Water Vessel Quantity 4
Standard Recovery Rate 65%
Recovery with Concentrate Recycle Up to 75%
Rejection and Flow Rates Pumps
Nominal Salt Rejection % 98.5 Pump Type Multi-Stage
Permeate Flow* gpm (Ipm) 5.56 (21.13) Motor HP (kw) 3.0(24)
Minimum Feed Flow gpm (Ipm) 8.56 (32.53)
Maximum Feed Flow gpm (Ipm) 14.00 (53.00)
Minimum Concentrate Flow gpm 3.00 (11.36)
(Ipm)
Connections Electrical
Feed inch 1" FNPT Voltage 220V 60Hz 1PH
Permeate Inch 1" FNPT Voltage Amp Draw 8.3
Concentrate Inch 1" FNPT
Membranes System Dimensions
Membrane Per Vessel 1 L x W x Hinch (cm) 52" x 54" x 70"
(132.08 x
137.16 x 177.8)
Membrane Quantity 4 Weight Ib. (kg) 640 (272.16)

Membrane Size

4" x 40" (4040)

Operating Limits
Maximum Feed Temperature °F (°C) 105 (40.96) Maximum Free Chlor- 0
ine ppm
Minimum Feed Temperature °F (°C) 40 (4.44) Maximum TDS ppm 2000
Maximum Ambient Temperature °F 120 (48.89) Maximum Hardness <1
(°C) grg
Minimum Ambient Temperature °F 35 (1.66) Maximum pH (Continu- 1
(°C) ous)
Maximum Feed Pressure psi (bar) 85 (5.86) Minimum pH (Continu- 3
ous)
Minimum Feed Pressure psi (bar) 35(2.41) Maximum pH (Clean- 12
ing 30 Min)
Maximum Operating Pressure psi 150 (10.34) Minimum pH (Cleaning 2
(bar) 30 Min)
Maximum SDI Rating <3
Maximum Turbidity NTU 1
Need help? 1.800.390.5936 11 www.uswatersystems.com




Table 2. GROP-XL-12000

Design Vessels
Configuration Single Pass Vessel Array 2:2:2
Feed Water Source City or Well Water Vessel Quantity 6
Standard Recovery Rate 58%
Recovery with Concentrate Recycle Up to 75%
Rejection and Flow Rates Pumps
Nominal Salt Rejection % 98.5 Pump Type Multi-Stage
Permeate Flow* gpm (Ipm) 8.33 (31.67) Motor HP (kw) 3.0(2.24)
Minimum Feed Flow gpm (Ipm) 14.33 (54.24)
Maximum Feed Flow gpm (Ipm) 18.00 (68.4)
Minimum Concentrate Flow gpm 6.00 (22.8)
(Ipm)
Connections Electrical
Feed inch 1FNPT Voltage 220V 60Hz 1PH
Permeate Inch 1" ENPT Voltage Amp Draw 8.3
Concentrate Inch 1" FNPT
Membranes System Dimensions
Membrane Per Vessel 1 L x W x H inch (cm) 52" x 54" x 70"
(132.08 x
137.16 x 177.8)
Membrane Quantity 6 Weight Ib. (kg) 700 (317.52)
Membrane Size 4" x 40" (4040)
Operating Limits
Maximum Feed Temperature °F (°C) 105 (40.96) Maximum Free Chlor- 0
ine ppm
Minimum Feed Temperature °F (°C) 40 (4.44) Maximum TDS ppm 2000
Maximum Ambient Temperature °F 120 (48.89) Maximum Hardness <1
(°C) aprg
Minimum Ambient Temperature °F 35 (1.66) Maximum pH (Continu- 11
(°C) ous)
Maximum Feed Pressure psi (bar) 85 (5.86) Minimum pH (Continu- 3
ous)
Minimum Feed Pressure psi (bar) 35(2.41) Maximum pH (Clean- 12
ing 30 Min)
Maximum Operating Pressure psi 150 (10.34) Minimum pH (Cleaning 2
(bar) 30 Min)
Maximum SDI Rating <3
Maximum Turbidity NTU 1
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Table 3. GROP-XL-16000

Design Vessels
Configuration Single Pass Vessel Array 2:2:2:2
Feed Water Source City or Well Water Vessel Quantity 8
Standard Recovery Rate 65%
Recovery with Concentrate Recycle Up to 75%
Rejection and Flow Rates Pumps
Nominal Salt Rejection % 98.5 Pump Type Multi-Stage
Permeate Flow* gpm (Ipm) 11.1 (42.22) Motor HP (kw) 3.0(2.24)
Minimum Feed Flow gpm (Ipm) 17.1 (64.98)
Maximum Feed Flow gpm (Ipm) 20.00 (76.00)
Minimum Concentrate Flow gpm 6.00 (22.8)
(Ipm)
Connections Electrical
Feed inch 1FNPT Voltage 220V 60Hz 1PH
Permeate Inch 1" ENPT Voltage Amp Draw 8.3
Concentrate Inch 1" FNPT
Membranes System Dimensions
Membrane Per Vessel 1 L x W x H inch (cm) 52" x 54" x 70"
(132.08 x
137.16 x 177.8)
Membrane Quantity 8 Weight Ib. (kg) 760 (344.73)
Membrane Size 4" x 40" (4040)
Operating Limits
Maximum Feed Temperature °F (°C) 105 (40.96) Maximum Free Chlor- 0
ine ppm
Minimum Feed Temperature °F (°C) 40 (4.44) Maximum TDS ppm 2000
Maximum Ambient Temperature °F 120 (48.89) Maximum Hardness <1
(°C) aprg
Minimum Ambient Temperature °F 35 (1.66) Maximum pH (Continu- 11
(°C) ous)
Maximum Feed Pressure psi (bar) 85 (5.86) Minimum pH (Continu- 3
ous)
Minimum Feed Pressure psi (bar) 35(2.41) Maximum pH (Clean- 12
ing 30 Min)
Maximum Operating Pressure psi 150 (10.34) Minimum pH (Cleaning 2
(bar) 30 Min)
Maximum SDI Rating <3
Maximum Turbidity NTU 1
Need help? 1.800.390.5936 13 www.uswatersystems.com




*Product Flow Rates are based on equipment test parameters. ** Does not include
operating space requirements

Test Parameters: 550 TDS Filtered (5 Micron), De-Chlorinated, Softened City Feed
Water, 35 psi (2.41 bar) Feed Pressure, 150 psi (10.34 Bar) (HF4 Membranes), 70 psi
(4.83 bar) Operating Pressure, 77 Degrees F (25 Degrees C), Recover as stated, 7.0

pH. Data taken after 30 minutes of operation. Low temperatures and high TDS levels will
significantly affect system’s production capabilities. Computer projections should be run
for individual applications which do not meet or exceed minimum and maximum operating
limits.
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Rejection, Recovery & Flow Rates

The US Water Systems GroPro XL reverse osmosis system is designed to produce
permeate water at the capacities indicated by the suffix in the systems name under the
conditions listed above. For example, the GROP-XL-12000 produces 12,000 gallons per
day of permeate water at the listed operating test conditions.

The amount of total dissolved solids (TDS) rejected by the membrane is expressed as

a percentage. For example, a 98.5% rejection rate means that 98.5% of total dissolved
solids do not pass through the membrane. To calculate the % rejection, use the following
formula:

* % Rejection = [(Feed TDS - Product TDS) / Feed TDS] x 100
+ Example: 98.5% = [(550 - 8.25) / 550] x 100

NOTE: ALL TDS FIGURES MUST BE EXPRESSED IN THE SAME UNITS, TYPICALLY
PARTS PER MILLION (PPM) OR MILLIGRAMS PER LITER (MG/L).

The GroPro XL reverse osmosis system is designed to reject up to 98.5% NaCl, unless
computer projections have been provided or stated otherwise.

The amount of permeate water recovered for use is expressed as a percentage. To
calculate % recovery, use the following formula:

* % Recovery = (Product Water Flow Rate / Feed Water Flow Rate) x 100
+ Example: 40% = (2.78 / 7.0) x 100

NOTE: ALL FLOW RATES MUST BE EXPRESSED IN THE SAME UNITS, TYPICALLY
GALLONS PER MINUTE (GPM).
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System Connections, Requirements and Guidelines

PLUMBING

The membranes and high pressure pumps used on GroPro XL systems require a contin-
uous flow of water with a minimum feed pressure of 35 psi, not to exceed 105°F while the
system is running.

FEED WATER CONNECTION

1. Locate the 1" FNPT inlet connection near the membrane assembly.

2. Attach the inlet piping to the 1" FNPT inlet connection near the membrane assembly.
NOTE: FEED LINE MUST BE MINIMUM 1". Attach to the line labeled "Water
Inlet”.
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PERMEATE CONNECTION

1. Locate the 1" FNPT port labeled permeate and attach to the bulkhead in the top
of the storage tank. Ensure that the permeate water can flow freely with no back
pressure. Back pressure can cause irreversible damage to the membrane elements.

NOTE: ALL PERMEATE PLUMBING SHOULD BE DONE WITH PLASTIC OR
STAINLESS STEEL. SOFT METALS WILL LEACH INTO THE WATER STREAM.
CPVC, PVC, PEX AND STAINLESS STEEL ARE THE MOST COMMONLY USED
MATERIAL.

CAUTION: THE PH OF THE REVERSE OSMOSIS PERMEATE WATER WILL TYP-
ICALLY BE 1-2 POINTS LOWER THAN THE FEED WATER PH. A LOW PH CAN
BE VERY AGGRESSIVE TO SOME PLUMBING MATERIALS SUCH AS COPPER
PIPING.

Need help? 1.800.390.5936 17 www.uswatersystems.com



CONCENTRATE (WASTE WATER) CONNECTION

1. Locate the 1" FNPT connection labeled Drain and attach/convey to a drain. It is
recommended that an air gap be maintained on the drain line to prevent possible
bacterial contamination.

CAUTION: ANY RESTRICTIONS OR BLOCKAGE IN THE DRAIN LINE CAN
CAUSE BACK PRESSURE, WHICH WILL INCREASE THE SYSTEMS OPERAT-
ING PRESSURE. THIS CAN RESULT IN DAMAGE TO THE SYSTEMS MEM-
BRANES AND COMPONENTS.

PLUMBING DISTRIBUTION SYSTEM CONNECTION

1. Locate the 1" female threaded connection labeled "Product Water" near the UV unit
and connect piping to the plumbing distribution system.
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STORAGE TANK CONNECTION

1. Locate the 1" female threaded connection labeled "From Tank" and connect the
piping from the storage tank outlet port.

Need help? 1.800.390.5936 19 www.uswatersystems.com



Electrical Connections

Main System Power

The main power on the GroPro XL system is available in 220 volt, 60 Hertz, 1 Phase.
Each GroPro XL system is equipped with a 5 foot electrical cord. This should be hard-
wired in a disconnect box and be powered by an isolated 40 amp breaker.

NOTE: It is recommended that a licensed electrician wire the system in accordance
with the local and national electrical codes.

WARNING: To reduce the risk of electrical shock, the incoming power supply must
include a protective earth ground.
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Pre-Filtration

The GroPro XL Skid Mount System is equipped with carbon filtration, 5 and 1 Micron
Sediment filters, and anti-scalant. In some cases, additional pre-treatment may be re-
quired.

BE SURE to have a water analysis completed on well water or on water with a
specific problematic parameter to be removed.

NOTE: THE SYSTEM MUST BE OPERATED ON FILTERED WATER ONLY. 99.9% OF
ALL RO APPLICATIONS REQUIRE SOME FORM OF PRE-TREATMENT. SYSTEMS
OPERATED USING UNTREATED WATER WILL HAVE PREMATURE MEMBRANE
FAILURES. MEMBRANE FAILURES DUE TO IMPROPER PRE-TREATMENT ARE
NOT COVERED UNDER WARRANTY

Pump
The pump type used on the GroPro XL systems is a multi-stage centrifugal carbon steel
pump.

Follow these guidelines to ensure proper operation of the pump:

» The pump must NEVER be run dry. Operating the pump without sufficient feed water
will damage the pump.

+ ALWAYS feed the pump with filtered water. The pump is susceptible to damage from
sediment and debris.

NOTE: THE FEED WATER PRESSURE MUST NOT FALL BELOW 30 PSI WHILE THE
SYSTEM IS RUNNING. THE SYSTEM WILL SHUTDOWN FOR A LOW PRESSURE
FAULT IF A PRESSURE > 30 PSI CAN NOT BE MAINTAINED. DO NOT ATTEMPT TO
ADJUST THE PRESSURE SWITCH. THE PROPER FIX FOR THIS PROBLEM IS TO
INCREASE THE FEED PRESSURE WITH A BOOSTER SYSTEM.

Membranes

The GroPro XL reverse osmosis system comes pre-loaded with Thin Film Composite
membranes, unless otherwise specified. General membrane element performance char-
acteristics are listed on the next page.
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UV Light Sleeve and Bulb

The reverse osmosis systems UV light will not have the Quartz sleeve and bulb installed.
This must be done on site. To install the quartz sleeve and UV lamp, please use the
supplied UV light manual for proper installation and startup.

IMPORTANT! Make sure the quartz sleeve is installed properly and make sure there
are no leaks before installing the bulb and powering the UV light.

BE SURE to install the UV lamp spring in the quartz sleeve prior to installing the
bulb.
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Membrane Element

Membrane Type : Polyamide Thin-Film Composite pH Range, Short Term Cleaning (30 Min): 1-13
Maximum Operating Temperature (°F / °C): 113 /45 Maximum Feed Silt Density Index (SDI): 5
Maximum Operating Pressure (psi / bar): 400 / 27.58 Chlorine / Chloramine Tolerance (ppm): 0

pH Range, Continuous Operation* : 2-11

*Maximum temperature for continuous operations above pH 10 is 95°F / 35°C

Part Number Description Applied Pres- Permeate Flow Nominal Salt
sure (psi/ Rate (gpm / Rejection
bar) m3 /d)
255-US- Ultra Low Energy 80/5.52 225/0.85 98.50
WEM-4040-225 Membrane 4 x 40

Warranty Evaluation Test Conditions: Permeate flow and salt rejection based on the
following test conditions - 550 ppm, filtered and dechlorinated municipal tap water. 77°F /
25°C, 15% recovery and the specified operating pressure. Minimum salt rejection is 96%.
Permeate flows for warranty evaluation may vary +/- 20%. Maximum pressure drop at 13
psig / 0.9 bar

i
' % =
C - D
i é
. . 1 |}
- B =

FLOW

- A -

A B c D
40in/1016.00 mm 1.1in/27.94 mm 0.75in/19.05 mm 3.95in/100.30 mm

*Fits nominal 4.00" 1.D Membrane housings.

Proper start up of reverse osmosis water treatment systems is essential to prepare the
membranes for operating service and to prevent membrane damage due to overfeeding
or hydraulic shock. Before initiating system start up procedures, membrane pre-treat-
ment, loading of the membrane elements, instrument calibration and other system checks
should be completed.
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Avoid any abrupt pressure or cross flow variations on the spiral elements during start up,
shutdown, cleaning or other sequences to prevent possible membrane damage. During
start up, a gradual change from a standstill to operating state is recommended as follows:

» Feed pressure should be increased gradually over a 30 — 60 second time frame.

+ Cross flow velocity at set operating point should be achieved gradually over 15 — 20
seconds.

* Permeate obtained from first hour of operation should be discarded.

+ Maximum pressure drop across an entire pressure vessel (housing) is 30 psi/ 2.1 bar.

+ Avoid static permeate side back pressure at all times.

Under certain conditions, the presence of free chlorine, chloramines and other oxidizing
agents will cause premature membrane failure. Since oxidation damage is not covered
under warranty, the manufacturer recommends removing all oxidizing agents by pre-treat-
ment prior to membrane exposure. Please contact the manufacturer or your supplier for
more information. Do not use this initial permeate for drinking water or food preparation.
Keep elements moist at all times after initial wetting.

To prevent biological growth during prolonged system shutdowns, it is recommended that
membrane elements be immersed in a preservative solution. Rinse out the preservative
before use. For membrane warranty details, please contact the manufacturer or your
supplier for more information. If operating limits and guidelines given in this product
specification sheet are not strictly followed, the warranty will be null and void.

The customer is fully responsible for the effects of incompatible chemicals and lubricants
on elements. Use of any such chemicals or lubricants will void the warranty. These
membranes may be subject to drinking water application restrictions in some countries:
please check the application status before use and sale. The use of this product in and
of itself does not necessarily guarantee the removal of cysts and pathogens from water.
Effective cyst and pathogen reduction is dependent on the complete system design and
on the operation and maintenance of the system.

No freedom from infringement of any patent owned by the manufacturer or others is to
be inferred. Because use conditions and applicable laws may differ from one location

to another and may change with time, customer is responsible for determining whether
products and the information in this document are appropriate for customer’s use and
for ensuring that customer’s workplace and disposal practices are in compliance with
applicable laws and other governmental enactments. The claims made may not have
been approved for use in all countries. The manufacturer assumes no obligation or liabil-
ity for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
ARE EXPRESSLY EXCLUDED
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Tank Level and Pre-treatment Lockout Wiring

The GroPro XL system is equipped with two switch closure circuits that control the RO
system ON/OFF function. This is a "no voltage" switch closure circuit (dry contact).

Tank Level Input

There is a switch closure circuit used to turn some RO systems on and off when an
atmospheric tank float is installed. The float switch wires as follows:

RO
Storage
Tank Float i

Connection

The wires above show color coatings. However, the colors do not matter. There is no
voltage to these wires. This connection is made in the Tank Level Input junction box.

IMPORTANT! Do not apply voltage to the tank level input circuit. This will damage
the RO system.
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Pre-treatment Lockout Wiring

The pre-treatment lockout circuit is used to shut down the RO if a backwashing filter is
regenerating. If the RO runs while a pre-treatment component is regenerating, untreated
water can be fed to the RO.

There will be a micro-switch or a relay on the pre-treatment component. This should be
wired in a loop with the other components using the pre-treatment lockout wires on the
RO system. These wires should use the NC (opens during regeneration) circuit on the

pre-treatment switch or relay on the component.

NC | Common NC Common Y

Backwashing Filter Backwashing Filter i
ol or
Softener Output Softener Output ¥ ei:reitmtent
Switch Switch ockou

IMPORTANT! Do not apply voltage to the Pre-treatment Lockout connection circuit.
This will damage the RO system. BE SURE the pre-treatment output switch on the
backwashing filter or softener DOES NOT supply power.

NOTE: Pre-treatment Lockout Wiring will be done by US Water before the system is
shipped
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Anti-Scalant Filling and Settings

1. Fill the tank with 5 gallons of clean water (preferably RO water). Add specified 0z of
the anti-scalant solution for each gallon of water to the tank using the table provided.

2. Plug the chemical injection pump into the chemical injection pump female cord la-
beled "Dosing Pump" on the RO system. This cord is energized when the RO system
is operating.

3. Make sure the toggle switch on the injection pump is in the "ON" position.

The anti-scalant pump will operate when the RO is running. This pump should self prime
during the start up procedure. The solution tank can be topped off with 10 more gallons of
mixed solution once the RO system is online. Be sure to mix the solution correctly when
topping off the solution tank. Future tank fills can be done using the RO water produced
by the new RO system.

NOTE: it is a good practice to mix the anti-scalant solution weekly to ensure the
solution concentration stays consistent.

US Water Hyper-Guard Plus 7000 Anti-Scalant Mixture

RO GPD Rating Initial Fill for Entire 15 Gallon Tank Ongoing Fill Per Gallon of Refill RO Water
8,000 58.2 oz 390z
12,000 96 oz 6.4 oz
16,000 113 oz 7.50z

Based on Hyper-Guard Plus 7000 Anti-Scalant. 3 GPD pump, 15 gallon tank.

NOTE: Stir the tank weekly to keep the solution from separating.
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Backwashing Filter Startup and Programming

Automatic Bypass During Regeneration

The regeneration cycle can last 25 to 30 minutes, after which treated water service will
be restored. During regeneration, untreated water is automatically bypassed for use in
the household. This is why automatic regeneration is set for sometime during the night
and manual regenerations should be performed when little or no water will be used in the
household.

Manual Bypass

In the case of emergency, you can isolate your water system from the water supply using
the bypass valve located at the back of the control. In normal operation, the bypass is
open with the handles in line with the inlet and outlet pipes.

To isolate the system, simply rotate the handles clockwise (as indicated by the word OFF
and arrow pointer on the handles) until they stop. Water can be used at related fixtures
and appliances as the water supply is bypassing the system. The water used, however,
will be untreated. To resume treated water service, open the bypass valve by rotating the
handles counter clockwise.

SERVICE BYPASS

About The System

You may notice new sounds as your water system operates. The backwash cycle lasts up
to 25 minutes. During this time, you may hear water running intermittently to the drain.
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System Regeneration

Normal Operation

Home Display - The home display will alternate between the time of day and gallons left
until the next regeneration. The meter will count down to zero (0000) and then regenerate
at the scheduled time set.

Starting a Regeneration Cycle

1. To Start Delayed Extra Cycle
+ If Days Remaining Until Next Regeneration does not read '000', press and hold the
Set/Change button for 3 seconds until the display reads '0000'
« Regeneration cycle will initiate at the next designated regeneration time.
2. To start Inmediate Extra Cycle, first complete above step.

+ With Gallons Remaining Until Next Regeneration at '0000', press and hold the
Set/Change button.

+ After 3 seconds, the regeneration cycle will begin.
3. To Fast Cycle thru regeneration, first complete above 2 steps.

* Press and hold the Set/Change button for 3 seconds to advance to the next cycle
step. Fast Cycle is not necessary unless desired to manually step through each
cycle step. (Repeat until valve returns to home display)

Filter Cycles Default (Min)
Step 1 Backwash 10
Step 2 Rest 2
Step 3 Rinse 10

Programming Using Onboard Buttons

1. To enter the Main Menu, press the Menu/Enter button. (Time of Day will flash)
2. To set the Time of Day, press the Set/Change button. (First digit will flash)

+ To change digit value, press the Set/Change button.

+ To accept the digit value, press the Menu/Enter button.

* Next digit will flash to begin setting.

+ Once the last digit display is accepted, all digits will flash.
3. Toset A.M. or P.M,, press the Menu/Enter button.

+ To change digit value, press the Set/Change button.

+ To accept the digit value, press the Menu/Enter button.

* Once AM. or P.M. is accepted, the next menu item will flash.
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4. To set the number of days between backwash cycles (A), press the Set/Change
button. Repeat instructions from Step 2

« Maximum value is 29
« |f value is set to 0, automatic backwash will never occur
* Default setting is 7 days for filters

5. To Exit Main Menu, press the Menu/Enter button.

NOTE: If no buttons are pressed for 60 seconds, the Main Menu will be exited
automatically.

Programming Using Legacy View App

The Legacy View app allows the user to control every aspect of the water system from
the convenience of a smart phone. The Legacy View app will allow the user to monitor
usage history, change cycle times, start a regeneration and advance through a regenera-
tion.

To use the Legacy View Bluetooth App:

Go to the App store on the phone to be used and search for "Legacy View".
Download the free Legacy View app.

Open the app to begin programming.

Once the app is open, it will begin scanning for control valves in the Bluetooth
vicinity.

hown =

LEGACY Scanning for nearby Bluetooth devices. When compatible devices are
° found they will appear in the list below. Please choose the device you
would like to connect to at any time.

Device List

www.chandlersystemsinc.com

Go here for more information and instructional videos!
(Must have an internet connection)

5. Once the app connects to the control valve or valves, they will appear on the screen.
Each valve can be renamed by tapping on the three vertical dots on the valve listed
on the screen. Choose "Label Device" and a lettered keyboard will appear. The user
can name the valve using the keyboard then save it by pushing "OK".
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6. Choose the valve to be programmed by tapping on the name. A "Dashboard" will
show up for the control valve.

Dashboard

l— E G Ac Y f Time of Day on Unit 1( Battery on Unit 1( Days Until Backwash )

]
8:04 AM 6
Set 6
\ J
Dashboard < 7N
{ N[ N[ 3\
Regeneration Time Water Usage Today Peak Flow Today

2:00 AM 0 3.08
Set OJ L Gallons OJ ; GPM

e N\ N )
( ) Regenerate Current Water Flow Filter Backwash Frequency Average W'clz)t;z; Usage Per
Now
<"\ Regenerate at 0.00 7 Days 0
./ Next Regen Time
L GPM )L Set GJ L Gallons oJ

Parameters that can be changed are indicated with orange font. To change a parameter,
tap on the orange font then use the keyboard that appears to change the value.

1. Time of Day: Tap on the "Time of Day" box. A box will appear that allows you to set
the unit to the time that matches the device being used to program the unit. Press
"OK" and the time will change to the current time of the device.

2. Backwash Frequency: Tap on the "Filter Backwash Frequency" box and input the
desired days between backwashing. Most municipal applications should set this to
7 days. Some conservative applications can be set as far as 14 days but 7 days is
recommended.

3. Regeneration Time: Tap on the "Regeneration Time" box. Input the desired regen-
eration time for normal operation. This is typically two hours after everyone in the
house is asleep or the business is closed for the day.
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Advanced Settings

LEGACY Cycle Position Times
»
Backwash Rest Rapid Rinse
10 min. 2 min. 10 min.
Set o Set 6 Set o

Advanced Settings

( ) Regenerate
Now

<"\ Regenerate at
./ Next Regen Time

Parameters that can be changed are indicated with orange font. To change a parameter,
tap on the orange font then use the keyboard that appears to change the value.

1. Backwash: This should be set to "10" min and should not be changed.
2. Rest: This should be set to "2" min and should not be changed.
3. Rapid Rinse: This should be set to "10" min and should not be changed.
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Status and History

LEGACY

Status and History

C' ) Regenerate
Now

<"\ Regenerate at
./ Next Regen Time

Current Water Flow

0.00

GPM

y
Total Gallons Treated

0

\ J/

y
Total Gallons Treated

Since Last Reset

0

Reset

Total Regenerations

1

N\
Total Regenerations

Since Last Reset

1

Reset
L J

0.8

Water Usage: Gallons Per Day

H a

The Status and History screen shows current conditions of the system as well as flow
rate and usage history. There are two parameters that can be reset.

1. Total Regenerations: This parameter shows how many times the system has regen-
erated since it was put in service or since the last time the value was reset.

2. Total Water Treated: This parameter shows the total amount of water that has been
treated since the system was put in service or since the last time the value was

reset.

Regenerating Using the Legacy View App

There are two options for regenerating the system. Tap on the desired option and press

IIOK“ .

1. Regenerate Now: Regenerate Now will queue an immediate regeneration and will

start instantly.

2. Regenerate at Next Regen Time: Regenerate at Next Regen Time will queue the
system to regenerate at the specified regeneration time chosen in the programming.

System Start Up

1. With the bypass handles in the bypass position, turn on the main water supply and
initiate an immediate regeneration. This will advance the valve to the backwash

position.

Need help? 1.800.390.5936
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Once the valve has stopped moving and is in the backwash position, slowly open the
bypass handles about 1/8th turn. Water should slowly enter the tank.

NOTE: If there is a loud knocking sound, simply turn the bypass handle back slightly
as the system is filling too quickly.

3. During the backwash cycle, slowly open the bypass valve until there is water coming
out of the drain hose. Then open the bypass valve fully.

4. Allow the system to backwash and push all the air out through the drain.

5. The valve will automatically move to the rest cycle when the backwash cycle is
complete. Skip this cycle by pressing and holding the "Set/Change" button on the
control valve or by pressing "Go to Next Regen Step" on the Legacy View App.

6. This will move the valve to Rapid Rinse. Allow the unit to rinse for the entire cycle.
The water in the drain should be running clear by the end of the Rapid Rinse Cycle.

7. The valve will then advance to Service.

8. Once the system has returned to the Service position, the system is installed and
ready for use. Repeat steps 1-8 for the second filter as well.

Features

Battery Back-Up (Uses a standard 9-volt alkaline battery.)

During power failures, the battery will maintain the time of day as long as the battery
has power. The display is turned off to conserve battery power during this time. To
confirm that the battery is working, press either button and the display will turn on for
five (5) seconds.

If power failure occurs while the system is regenerating, the control valve will motor to a
shut off position to prevent constant flow to drain. Depending upon the system pressure
and other factors, it is possible to observe a reduced flow to drain during this step. After
power is restored, the control valve will return and finish the cycle where it left off prior
to the power interruption.

When used without battery back-up, during a power failure, the unit stops at its current
point in the regeneration position and then restarts at that point when the power is
restored. The time will be offset by the increment of time the unit was without power so
it is necessary to reset the time of day on the unit. No other system will be affected.

WARNING: DO NOT INSTALL THE BATTERY BACKUP UNTIL THE SYSTEM HAS
BEEN PROGRAMMED AND START UP IS COMPLETE!
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1. Remove the two screws on the back of the valve.

2. Pull out the 9V battery connector, remove the battery cover, and attach the battery to
the connector.

Need help? 1.800.390.5936 35 www.uswatersystems.com



3. Push the battery back in the holder on the valve and replace the cover and screws.
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Low Pressure Switch

The low pressure switch shuts off the system when the feed water pressure drops below
15 PSI, preventing damage to the pump. The system restarts automatically when there is
a constant pressure of 30 PSI or more.

NOTE: If you notice the pressure fluctuating and the system cycling off and on,
turn the system off and ensure that proper feed flow and pressure are available to
the system.

Pump Throttle Valve

This valve is installed as a standard feature on the GroPro XL reverse osmosis system.

It provides an adjustment for pump pressure, which will vary as the required system pres-
sure changes. As the feed water temperature decreases, and / or the feed water TDS
increases, the system will require a higher operating pressure to produce the specified
permeate flow. For example ; A system installed in Florida may provide the specified
permeate flow at 100 PSI ; however the same system installed in Maine with much colder
feed water may require 150 PSI to produce the same amount of permeate.

CAUTION! Never exceed 150 PSI
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Adjusting Throttle Valve

To decrease the pressure, turn the the handle clockwise. To increase the pressure, turn
the handle counterclockwise

DECREASE PRESSURE

INCREASE PRESSURE
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RO Start-Up

Adjusting the RO System Flow Rates

1. Be sure the pre-treatment systems have been flushed and put in service. Be sure to
confirm the dose and mix of the anti-scalant solution is correct using the table listed
in Anti-Scalant Filling and Settings.

2. If possible, remove the sediment pre-filter and fill it with water. This will remove the
majority of the air in the system.

3. Make sure the water supply is turned on and that you have a minimum of 30 PSI to
the system. The optimal pressure would be 60 PSI.

NOTE: SYSTEM RUNNING PRESSURE CANNOT FALL BELOW 30 PSI

4. Open the concentrate valve completely by turning it counterclockwise. Close the
concentrate recycle valve completely by turning it clockwise.

5. Turn the RO system on.

6. Letthe system run for 5 - 10 minutes to flush the remaining air out of the filters and
membranes.

NOTE: The system may need to be shut off and turned back on several times
to flush the air out and for the system to continue to run. This may be in-
creased if the sediment filter is not filled with water first.

7. Check the running inlet pressure. The pressure should be between 40 - 60 PSI (30
PSI Minimum) during operation to ensure the system will not shut down due to a low
pressure fault.

8. Adjust the system to the designed flow rates without exceeding 150 PSI on the
pump / membrane pressure gauge. This adjustment is system and site specific. The
concentrate valve, concentrate recycle valve, and the throttle valve on the pump
will need to be balanced so the RO meets the designed flow rates for each stream
without exceeding 150 PSI on the System Pressure Gauge.

System Targeted Per- Concentrate Concentrate Concentrate Maximum
Size meate Flow Flow (No Re- Flow (With Recycle System Pres-
cycle) Recycle) Flow sure
8000 5.56 GPM 3 GPM 2 GPM 1 GPM 150 PSI
12000 8.33 GPM 6 GPM 3.6 GPM 2.4 GPM 150 PSI
16000 11.1 GPM 6 GPM 4 GPM 2 GPM 150 PSI

CAUTION: Recycle is not always recommended. If the system is on well water,
check with our technical support team first to verify water quality is within operat-
ing limits permitting recycle.
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WARNING: NEVER EXCEED THE MAXIMUM PRESSURE RATING OF YOUR SYS-
TEM

Adjust the pump throttle valve and concentrate valve until the correct flow is ach-
ieved. For example, GROP-XL-12000 should be adjusted until it produces about
12,000 GPD or 8.33 GPM of permeate (product water) at 77°F. The designed flow
may be achieved below 150 PSI but it is IMPORTANT not to exceed 150 PSI on the
System Pressure when adjusting.

75% Recovery System Adjustment

Turn the concentrate valve clockwise until the permeate flow rate and the concentrate
flow rate are at designed standards. Turn the recycle valve until the recycle flow rate is at
the desired rate. If necessary, adjust the pump throttle valve, concentrate valve, and con-
centrate recycle valve until the proper flow rates are achieved while not exceeding 150
PSI pump pressure and not reducing the pump pressure below 80 PSI. The concentrate
recycle flow rate and the concentrate flow rate must equate to the minimum flux rate or
higher in high flow feeds or damage to the membrane may occur.

Once the flow rates have been adjusted, monitor the system over the first two weeks
and make fine adjustments to maintain the proper flow rates. When there is a change in
the feed water TDS level or temperature, the flow rates may need to be re-adjusted. The
recycle flow rate can be determined using the desired Recovery Rate (75% maximum)
and the Permeate Flow Rate. The equation is as follows;

RO System GPD Rating / 1440 mins (mins in a day) = Permeate Flow Rate GPM
Permeate Flow GPM / 75% (0.75) = Total Flow GPM
Total Flow GPM - Permeate Flow Rate GPM = Concentrate Flow GPM

* Minimum Flux Rate (determined by membrane size / diameter) GPM - Concentrate
Flow Rate GPM = Recycle Flow Rate GPM

* 4.0" Membrane Minimum Flux Rate - 3.0 GPM

Example:

2000 GPD System

2000 GPD / 1440 Mins = 1.39 GPM Permeate Flow

1.39/0.75 = 1.85 GPM Total Flow

1.85 GPM - 1.39 GPM = 0.46 GPM Concentrate Flow

1 (min 2.5" Membrane Flux) - 0.46 GPM = 2.54 GPM Recycle Flow

Once the adjustments are made, the system is operational.
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IMPORTANT! Be sure to flush the storage tank as the initial water the RO makes
during adjustment is not up to quality. This can usually be done by letting the

tank fill for about 50 gallons and emptying the tank twice or directing the permeate
water to a drain until the water quality stabilizes.

Need help? 1.800.390.5936 41 www.uswatersystems.com



Operating Do's and Don'ts

DO:

+ Change the cartridge filters regularly

» Monitor the system and keep a daily log

* Run the system, as much as possible, on a continuous basis
+ Adjust the system recovery to the recommended value
Always feed the pump with filtered water

DON'T:

» Permit chlorine to enter or be present in the feed water
Shut down the system for extended periods

Close the throttle valve completely

Operate the system with insufficient feed flow

+ Operate the pump dry

CAUTION: EXCESSIVE RECYCLING MAY CAUSE PREMATURE FOULING OR SCAL-
ING OF THE MEMBRANE ELEMENTS
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Operation and Maintenance

The reverse osmosis process causes a concentration of impurities. The impurities may
precipitate (come out of solution) when their concentration reaches saturation levels.

NOTE: PRECIPITATION CAN SCALE OR FOUL MEMBRANES AND MUST BE PRE-
VENTED.

Check your feed water chemistry and pre-treat the water and / or reduce the systems
recovery as required. If necessary, consult with your local dealer or distributor.

The system is equipped with two pre-filters. They should be changed every 6 - 12
months, depending on the water usage. The system membranes can last 3 - 5 years
depending on the feed water and usage. In some cases, they can last even longer.
Membrane degradation is determined by the amount of water that can be produced. If
the system has reduced below design flow rates or the quality of the permeate water has
reached an undesirable level, a membrane replacement may be warranted.
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UV Light and Re-pressurization Pump Startup

1. Install the quartz sleeve in the UV light chamber. It should be installed completely in
the chamber with about 1/8" of the quartz sleeve above the UV light chamber.

2. Put some silicone grease on the O-ring for the quartz sleeve and install the retaining
nut.

3. Install the spring in the quartz sleeve and then the bulb.
BE SURE not to touch the UV bulb with bare skin. Use plastic gloves to pre-
vent bulb failure.
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4. Connect the UV controller to the UV bulb. It will only connect one way. Once con-
nected, push down on the bulb and spring and turn it to lock the connector in the
retaining nut.

Re-Pressurization Pump Priming Procedure

The re-pressurization pump must be primed prior to use. Once the pump has been
connected to the atmospheric tank and the UV light has been plumbed to the distribution
system, the air in the lines and casing on the pump must be pushed out.

Let the RO System run until the atmospheric tank is about half full.
Open the valve on the bottom of the tank and allow water to flow to the pump.
Loosen the bleeder plug on the top of the pump. There will be air pushing out.

Once water is coming out of the air bleeder plug, tighten it securely with a screwdriv-
er. DO NOT overtighten.

Turn on the pump and allow it to pressurize the distribution system.
6. Check for leaks and repair as necessary.

il

o

NOTE: The re-pressurization system will shutdown once the distribution system
reaches 65 PSI. If the pump is not shutting down, check for leaks or an open water
outlet.
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Membrane Removal & Replacement

Replacing membranes in the pressure vessels is an easy process if you have the proper
information and tools at hand. Please refer to the following instructions when removing
and replacing membrane elements.

WARNING: ALL PRESSURE GAUGES MUST READ ZERO BEFORE PROCEEDING.
BEFORE ATTEMPTING, DISCONNECT THE POWER FROM THE SYSTEM AND
BLEED ALL WATER PRESSURE FROM THE SYSTEM!

1. Remove the end caps from the top of the membrane housings.

2. Remove the membrane bag containing the membrane element from the shipping box.
WEAR GLOVES FOR THE FOLLOWING STEPS IN ORDER TO NOT CONTAMI-
NATE THE MEMBRANE

3. Cut the bag open as close as possible to the seal at the end of the bag so the bag
may be reused if necessary.

4. Make sure that all parts are clean and free from dirt. Examine the brine seal and
permeate tube for nicks or cuts. Replace the O-rings or brine seal if damaged.

Flow directions should be observed for installation of each element into each housing.

As time progresses, the efficiency of the membrane will be reduced. In general, the salt
rejection does not change significantly until two or three years after installation when
operated on properly pretreated feed water. The permeate flow rate will begin to decline
slightly after one year of operation but can be extended with diligent flushing and cleaning
of the system. A high pH and / or precipitation of hardness can cause premature loss in
rejection.
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Replacing the Membrane Element

WARNING: THE BRINE SEAL MUST BE IN THE SAME POSITION FOR EACH MEM-
BRANE ELEMENT HOUSING. MARK EACH HOUSING PRIOR TO REMOVING THE
MEMBRANE ELEMENTS. THE BRINE SEAL IS A RUBBER SEAL THAT PROTRUDES
ON ONE SIDE OF THE MEMBRANE AND IS ALWAYS ON THE FEED SIDE OF THE
MEMBRANE ELEMENT.

1. Remove one membrane element at a time from the membrane element housings,
from the top of the housing. Needle nose pliers may be necessary to pull the old
membrane element out of the membrane element housing.

2. Lubricate the brine seal with non petroleum based lubricant, Silicone DC 111.

3. Install the brine seal side of the membrane element first. When the housings have a
direction of flow from bottom to top, the brine seal should be located at the bottom of
the housing.

4. Ata slight angle, insert the membrane while slightly rotating the element and being
careful not to tear or flip the brine seal. A slow twisting motion should be used to
insert the membrane element to ensure the brine seal stays in place. Re-lube the
brine seal if necessary.

5. With a smooth and constant motion, push the membrane element into the housing so
the brine seal enters the housing without coming out of the brine seal groove.

6. Re-install the end caps by gently twisting the end cap while pushing it onto the
housing. Ensure that you do not pinch or fatigue any O-rings while re-installing the
end plug. Push the end plug on until the outer diameter of the plug is flush with the
outer diameter of the membrane housing.

7. Reconnect any fittings that may have been disconnected when the membrane ele-
ment housings were disassembled.

8. To start up the system, please refer to the Initial Start-Up section of this manual.

CAUTION: WET MEMBRANES ARE SHIPPED IN A PRESERVATIVE SOLUTION. THE
MEMBRANES MUST BE FLUSHED FOR AT LEAST 1 HOUR TO REMOVE THE
PRESERVATIVE FROM THE MEMBRANE. DISCARD ALL OF THE PERMEATE AND
CONCENTRATE WHICH IS PRODUCED DURING THE FLUSH PERIOD.
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Membrane Flow Overview
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Temperature Correction Factors For Membranes

Find the temperature correct factor (TCF) from the table below. Divide the rated permeate
flow at 77°F by the temperature correction factor. The result is the permeate flow at the

desired temperature.

Temper- Tem- Temper- Tem- Temper- Tem- Temper- Tem-
ature °F pera- ature °F pera- ature °F pera- ature °F pera-
(°C) ture (°C) ture (°C) ture (°C) ture
Correc- Correc- Correc- Correc-
tion tion tion tion
Factor Factor Factor Factor
50.0 1.711 58.5 1.437 69.1 1.164 775 0.991
(10.0) (14.7) (20.6) (25.3)
50.5 1.692 59.0 1.422 69.6 1.152 78.1 0.982
(10.3) (15.0) (20.9) (25.6)
51.1 1.673 59.5 1.406 70.0 1.144 78.6 0.974
(10.6) (15.3) (21.1) (25.9)
51.6 1.654 60.1 1.391 70.5 1.132 79.0 0.968
(10.9) (15.6) (21.4) (26.1)
52.0 1.642 60.6 1.376 71.1 1.120 79.5 0.959
(11.1) (15.9) (21.7) (26.4)
52.5 1.624 61.0 1.366 71.6 1.109 80.1 0.951
(11.4) (16.1) (22.0) (26.7)
53.1 1.605 61.5 1.351 72.0 1.101 80.6 0.943
(11.7) (16.4) (22.2) (27.0)
53.6 1.588 62.1 1.337 72.5 1.090 81.0 0.937
(12.0) (16.7) (22.5) (27.2)
54.0 1.576 62.6 1.323 73.0 1.078 81.5 0.929
(12.2) (17.0) (22.8) (27.5)
54.5 1.558 63.0 1.313 73.6 1.067 82.0 0.921
(12.5) (17.2) (23.1) (27.8)
55.0 1.541 63.5 1.299 74.1 1.056 82.6 0.913
(12.8) (17.5) (23.4) (28.1)
55.6 1.524 64.0 1.285 745 1.049 83.1 0.905
(13.1) (17.8) (23.6) (28.4)
56.1 1.508 64.6 1.272 75.0 1.038 83.5 0.900
(13.4) (18.1) (23.9) (28.6)
56.5 1.496 65.1 1.258 75.6 1.028 84.0 0.892
(13.6) (18.4) (24.2) (28.9)
57.0 1.480 66.0 1.236 76.1 1.017 84.6 0.884
(13.9) (18.9) (24.5) (29.2)
57.6 1.464 66.6 1.223 76.5 1.010 85.1 0.877
(14.2) (19.2) (24.7) (29.5)
58.1 1.448 68.0 1.189 77.0 1.000 85.6 0.869
(14.5) (20.0) (25.0) (29.8)
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If a system is rated to produce 5 GPM of permeate water at 77°F, the same system will
produce more water at a higher temperature. It will also produce less water at a lower
temperature. Use the temperature correction table to obtain the correct flow.
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System Flow Diagram
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Controller Programming Options

The US Water Systems Series US100 controller is a state of the art control system
for commercial and industrial reverse osmosis systems. The Series US100 combines
features that have not previously been available in one compact unit.

The Series US100 is a microprocessor controlled system that can monitor pressure and
level switches. A TDS monitor / controller with adjustable limit is an integral part of the
Series US100. The Series 100 controller displays system status and sensor and switch
input status using a status LED and a 3 digit LED display.

SPECIFICATIONS

* Power: 240 VAC - 15+10%, 50/60Hz, 6 Watts
* Environment: -22°F to 140°F, 0-95% RH, noncondensing
* Enclosure: 7.6" x 4.6" x 2.4" (193mm x 117mm x 61 mm)
+ Display: 3 digit red LED
* Front Panel: Overlay with LED window, status LED, water quality LED, power and
setpoint switches
+ Switch Inputs, Dry Contact:
* Pressure Fault
* Pretreat Lockout
+ Tank Full
* Relay Outputs:
* RO Pump Relay - 240VAC, 1HP
Inlet Valve Relay - 240VAC, 5A
Flush Valve Relay - 240VAC, 5A
* Relays supply same output voltage as board power (240 VAC)
+ 20A maximum total load for all outputs (Based on a service factor of 1.0
+ Cell: TDS cell with 3 digit display - 0-1000 PPM. Wetted parts ABS and 316SS, 3/4"
NPT, 300 PSI Max.
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COMMERCIAL REVERSE OSMOSIS SYSTEM

STATUS LED | DISPLAY

CONDITION DISPLAY  STATUS LED

RO OFF

RO START DELAY

RO OPERATING STEADY GREEN
TANK FULL

TF RESTART SLOW FLASH GREEN
PRETREAT

FLUSH

PRESS FAULT FLASHING RED
PF AUTO RESET

PF RETRY STEADY RED

FRONT PANEL CONTROLS AND INDICATORS

* LED DISPLAY - Shows status of system and water quality

STATUS LED - Shows operating status of unit

WATER QUALITY LED - Green if OK, Red if above limit

POWER KEY - Places controller in operating or standby mode
SETPOINT KEY - Places display in mode to display current setpoint
SP - Setpoint adjustment screw

CAL - Calibration adjustment screw
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SYSTEM OPERATION

The unit has 2 modes of operation, a standby mode and an operating mode. In the
standby mode, the unit is effectively off. All outputs are turned off and the display shows
OFF. In the operating mode, the unit operates automatically. All inputs are monitored and
the outputs are controlled accordingly. Pressing the Power key will toggle the unit from
standby to operate or from operate to standby. If power is removed from the unit, when
power is reapplied, the unit will restart in the mode it was in when power was removed.

Display and Status Indicators

The display is a 3 digit display. System operating status, the TDS reading and the TDS
setpoint are shown on this display. A red / green LED indicates the system status in
conjunction with the display. Refer to the table below for the description of the operation ,
display and LED.

CONDITION DISPLAY STATUS LED
RO OFF OFF
RO START DELAY
RO OPERATING STEADY GREEN
TANK FULL FUL
TANK FULL RESTART FUL SLOW FLASH GREEN
PRETREAT LOCKOUT PL
FLUSH FLS
PRESSURE FAULT PF FLASHING RED
PF AUTO RESET PF
PF AUTO RETRY PF STEADY RED
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RO Start Delay

When the controller is placed in the operating mode or restarts from a shut down condi-
tion, the inlet valve will open and a 5 second time delay will start. During the delay, - - -
will show on the water quality display. After this delay, the RO pump will start. The water
quality display will now show the current water quality. The status lamp will show steady
green.

Pressure Fault

If the pressure fault input is active for 2 seconds, a pressure fault condition will occur.
This will cause the controller to shut down. PF will show on the water quality display and
the status lamp will flash red. To clear the pressure fault, press the power key twice.

Tank Full

If the tank full input is active for 5 seconds, the controller will shut down for a tank full
condition. The water quality display will show FUL. When the tank full condition clears,
the unit will restart after the selected restart delay.

Pretreat Lockout

If the pretreat lockout input is active for 2 seconds, the controller will shut down for a
pretreat lockout condition. The water quality display will show PL. When the pretreat
lockout condition clears, the unit will restart.

Water Quality Display

The water quality display shows the current water quality when the controller is operating
normally and status messages when the controller is shut down. The water quality display
is 0 - 999 PPM. If the water quality is above 999, the display will show * * A, If the water
quality is below the setpoint, the water quality lamp will be green. If the water quality is
above the setpoint, the water quality lamp will be red.

Water Quality Setpoint

The water quality setpoint can be adjusted from 0 - 999. If set to 999, the water quality
lamp will always remain green. To set the water quality setpoint, press the Setpoint key.
The display will alternate between the setpoint and SP. Use a small screwdriver to adjust
the SP adjustment to the desired setpoint value. Press the Setpoint key to return the
display to the water quality display.

Calibration

To adjust the calibration of the water quality, measure the water with a meter calibrated
to a known standard. Using a small screwdriver, adjust the CAL adjustment to get the
correct reading on the display.
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Electrical Schematic
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Glossary of Terms

The RO system is designed to operate at specified flow rates to ensure longevity of the
membranes and performance. It is best to set the RO system to operate at its designed
flow rates but, in some cases due to feed water temperature and TDS ( total dissolved
solids) levels, the designed flow rates may not be achievable. Please see the definitions
below to understand the adjustment procedure and the RO system:

Permeate: The clean water being produced by the RO system.

Concentrate: The dirty water being rejected from the RO system to the facility drain.
Concentrate Recycle: The rejected concentrate water that is returned to the pump
inlet to be re-processed through the RO system.

Rejection Rate: The percentage of contaminants being rejected by the RO system.
This can be figured by taking the incoming TDS value and the Permeate TDS value
and using those measurements to do an efficiency calculation. The calculation is as
follows: IN - OUT / IN * 100 = % of Rejection.

Recovery Rate: The amount of feed water that is being used and not wasted to the
drain. This rate is fixed on standard systems. Systems with a concentrate recycle
feature can be adjusted to a specified recovery rate. The maximum recovery rate that
should be targeted is 75%.

Flow Meter: There are 3 flow meters on the system. These flow meters are called
rotometers. There is a stainless steel meniscus that floats in a glass block to a specific
level that can be measured using the scale on the glass blocks. The flow meters have
a gallons per minute scale and a liters per minute scale. The value should be read at
the top of the stainless steel meniscus.

Pre-Filter Gauges: There are two gauges on the pre-filters that are used to monitor
the inlet pressure and the pressure drop across the pre-filters on the RO system. When
there is a 10 PSI differential in these readings, the pre-filters should be changed. If
either of these pressures fall below 30 PSI while the system is running, the system

will shut down due to a low pressure fault. This is usually indicated by a red LED

light illuminated or digital display indicating a pressure fault. This system should not be
operated with low pressure. The low pressure switch should not be adjusted to a lower
pressure or the RO booster pump could be damaged.

Pump Pressure Gauge: This gauge is on the front of the RO system and is used to
determine the system operating/membrane pressure. This reading is important when
adjusting the RO system.

Pump Throttle Valve: There is an adjustment valve on the RO system booster pump.
This will either be a slotted adjustment screw on the smaller systems or a gate valve on
the larger systems. This valve is used to adjust the pump pressure.

Concentrate Valve: This valve is used to regulate the amount of water that is being
directed to the drain.
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+ Concentrate Recycle Valve: This is the valve used to control the amount of concen-
trate water that is returned to the pump to be recycled through the system.

* Flux Rate: The rate of flow across the membranes in the RO system. This rate must
be maintained or contaminants can precipitate on the membranes and cause them to
fail prematurely.
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Warranty

Two Year Warranty on RO Assembly &
Electronics - US Water Systems, Inc. war-
rants that for two (2) years from the date

of purchase, we will replace the RO assem-
blies and components at no charge to you
except for transportation and standard labor
charges. Electronics damaged due to en-
vironmental issues or improper installation
are not covered. Consumables such as pre-
filters and the membrane are not covered
under this warranty.

Lifetime Warranty on Tanks - US Water
Systems, Inc. warrants that for for the life-
time of the purchaser, we will replace the
Tanks and Stainless Steel UV Chamber at
no charge to you except for transportation
and standard labor charges. Electronics
damaged due to environmental issues or
improper installation are not covered. Con-
sumables such as pre-filters and the mem-
branes are not covered under this warranty.

Ten Year Warranty on Backwashing
Valve and Valve Electronics - US Water
Systems, Inc. warrants that for ten (10)
years from the date of purchase, we will
replace the Backwashing Valve and Back-
washing Valve Electronics at no charge to
you except for transportation and standard
labor charges. Electronics damaged due to
environmental issues or improper installa-
tion are not covered. Consumables such as
pre-filters and the membrane are not cov-
ered under this warranty.

General Provisions

This warranty does not apply to any com-
mercial or industrial installations which has
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been subjected to misuse, neglect, altera-
tion or accident or to any damage caused
by fire, flood, freezing, Acts of God, or any
other casualty, or if the original serial num-
bers have been removed. RO systems that
are operated out of design parameters will
not be warranted.

These warranties are in lieu of all other
warranties expressed or implied, and we
do not authorize any person to assume

for us any other obligation on the sale of
this water conditioner. No responsibility is
assumed for delays or failure to meet these
warranties caused by strike, government
regulations or other circumstances beyond
the control of US WATER SYSTEMS, INC.

TO OBTAIN WARRANTY SERVICE, CALL
OR WRITE: US WATER SYSTEMS, INC.
1209 COUNTRY CLUB ROAD INDIANAP-
OLIS, IN 46234 (800) 608-USWA. ANY
IMPLIED WARRANTIES OF FITNESS OR
MERCHANTABILITY ARE LIMITED TO
THE TERMS OF THIS EXPRESSED WAR-
RANTY AND THERE ARE NO WARRAN-
TIES WHICH EXTEND BEYOND THOSE
HEREIN. US WATER SHALL NOT BE LIA-
BLE FOR ANY INCIDENTIAL OR CONSE-
QUENTIAL DAMAGES.

SOME STATES DO NOT ALLOW THE EX-
CLUSION OR LIMITATIONS OF INCIDEN-
TAL OR CONSEQUENTIAL DAMAGES SO
THE ABOVE LIMITATION MAY NOT AP-
PLY TO YOU. THIS WARRANTY GIVES
YOU SPECIFIC LEGAL RIGHTS, AND
YOU MAY ALSO HAVE OTHER RIGHTS
WHICH VARY FROM STATE TO STATE.
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