 DIAMOND

90
REVERSE OSMOSIS SYSTEM

Wall Mount (Hinged) Design

INSTALLATION, OPERATION, AND
MAINTENANCE MAUAL



Table of Contents

REVERSE OSIMOSIS SYSTEM. ..ttt e sbrs e s san e 1
1. INTRODUCTION. . ccttiiiiiiiiiittiiet ittt e r e s st e e e e s s s aa e s e e e s s s s snsrnaees 1
2. SYSTEMINFORMATION.. ...ttt ettt e et e e e s e s e e e e e teeeessemsreneneeesssannns 1
3. INSTALLATION ..ottt e e s s s e s s aaa e e s sbas e s 2
4. FEED WATER SPECIFICATIONS ....outiiiiiiiiiiiiiiiiiiiiee ittt sessrase e 5
5. MEMBRANE OPERATING PARAMETERS ....ooiiiiiiiiiietie ittt 5
6. SYSTEM SPECIFICATIONS ...ttt e e e s s e e e se e e e e e sessrenereeessennnns 5
7. FEED WATER PRETREATIMENT ..ovviiiiiiiiiiiiiiiiinin it s ssianse e 6
8. RO PUMP...ciiiiiitt e et e e e e 6
9. REVERSE OSMOSIS TERIMS ...ttt ettt e e e s se e s sranen e e e s 7
10. CONTROL COMPONENTS ...ttt e 8
11. REVERSE OSMOSIS SYSTEM FLOW DIAGRAM.....cciiiiiiiiiiiiiiicii ittt s 9
12, MACHINE START-UP .ottt e s s 10
13, MACHINE OPERATION.....ctiitiiiiiiiiiitiee ettt st e e e e e e e e s s s s e e e e e s s e sennnres 11
14. RO SYSTEM MAINTENANCE GUIDE......ccociiiiiiiiiiiiiitiiciitcc e 11
15, SYSTEM CONTROLLER ....ccitiiiiiiiiitiitii ittt 15
FIGURE 2. CONTROLLER OVERVIEW .....eeiiiiiiiiiiiieetenec ettt et 18
FIGURE 3. CONTROLLER DETAIL: CPU-3....oiiiiiiiiiiiiieeee et e e e e e s e s 19
FIGURE 4. CONTROLLER DETAIL: TB-1..uuiiiiiiiiiiiiiiiiiiie ittt sira e 20
FIGURE 6. CONTROLLER PROGRAMMING. ...coitiiiiiiiiiiiiiieiii ittt rree e s s 22
APPENDIX A. CONTROLLER PROGRAMMING: PARAMETERS EXPLAINED..........ccovvvirieiiiiiiiniiieennn, 25
CONTROLLER FAULT CONDITION DISPLAYS.....coiiiiiiiiiiiiiiie ittt e 27
APPENDIX B. CONTROLLER PROGRAMMING: PROGRAMMING INTERFACE OVERVIEW. ................. 28
15.2. FRONTPANEL CONTROLS AND INDICATORS.....ccciiiimiiitiiiieii ittt isnnenns 29
15.3.  TROUBLESHOOTING ....cttttiiiiiiitiitiee ettt s s e e e e s e ee e e e e s s s e sssnenneaeeeeeesesannnnee 30
17.  SPARE PARTS LIST ..eiiiiiiiiiiiiiiiii ittt s snrs e sarn e 34
R T I L = PP 35

19,  LIMITED WARRANTY. ..ottt ettt s et e e s s s 36



REVERSE OSMOSIS SYSTEM

1. INTRODUCTION

The Diamond H,0 Reverse Os mosis System produces high quality Permeate Water. Permeate
Waterhas a low Total Dissolved Solids (TDS) content.

The Diamond H,O RO System utilizesa state of the art electronic controller to control the RO
System operation. The controller monitors water quality, systeminlet pressure andtanklevel to
operate the system with safetyandreliabilityas the main goal.

2. SYSTEM INFORMATION
2.1. FACTORYDATA:

Date manufactured
RO Model number
RO Serial number

Pump Model number
Pump Serial number

Factory Performance:

Feed water ppmTDS @ °F
Product (permeate) TDS ppm
%TDS rejection

Product (permeate)rate gpm
Drain(concentrate)rate gpm
Inlet pressure psi
Pump pressure psi
Post membrane psi
Membrane array

Flush time min.
2.2. INSTALLATION DATA:

Fill in after installation

Feed water TDS ppmTDS @ °F
Hardness

lron

Misc.

Product TDS ppm
%TDS rejection

Productrate gpm
Drainrate gpm
Operating pressure pre-membrane psi
Post membrane psi

Diamond H20
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3. INSTALLATION

3.1. LOCATION

When installing the RO Unit, allowat least 45inchesabove the unit for membrane removal and
loading. Ifthe heightis notavailable, install the unit 6inches to the leftsideandallowatleast 25
inches to the frontforthe removal of the entire membrane housing.

3.2. MOUNTING

Secure Mounting Bracket to wall. Take care to keepingthe bracketlevel. Use appropriate hardware
to support 150 pounds. Afterthe Mounting Bracketis fullysecure, liftthe RO unit onto Bracket as
shownisthe drawing below. Afterthe R.O. unitis hung, install appropriate hardware intothe

bottom mounting hole.

Top Mounting
Holes

Mounting Bracket/

Side RO Frame into
Sloton Bracket as
Shown

Bottom
Mounting Hole

Diamond H20
N1022 Quality Drive / POBox170 / Greenville, WI 54942 Page 2
Ph: (920) 757-5440 / (866) 757-9287 | Fax: (920) 757-5819



3. INSTALLATION continued

3.3. PLUMBING
The feed water source must be able to provide adequate water quantity (see page 4 for Feed Water
Specifications) and maintain anoperatingwater pressure of25to 80 psi, whichdoesnot exceed

105°F.

The tube orpipe used to connect to the R.O. system must be equal to orlargerthan the sizeslisted
in the System Specifications table found on page 5.

Connectthe watersupplyto the Feed Water

Permeate —
Inlet. WaterOutlet

Connectthe Concentrate Water Outlettoan
adequate drain plumbed to accepted
practicesin accordance to local plumbing
codes.

Concentrate _—
Water Outlet

CAUTION: Take careto nothave any
restrictions in the drain line. Thiscanresultin
damage to the systemcomponents.

Feed Water
Connectthe Permeate Water Outlet to the Inlet —_—
R.O holding tank with a high quality nylon
tubingorPVCpipe, orstainlesssteelpipe or
tubing. Thestoragetankinletshouldbeas
high as possible. Back of Panel

CAUTION: Permeate wateris quite corrosive. Brass, bronze orcarbonsteel pipe should notbe
used.

WARNING: Machine Damage May Occur If Permeate Back Pressure Exceeds 60 Psig During
Operation.

NOTE: DuringR.0. Start-Up and Clean-In-Place (CIP) membrane operations, itis necessaryto divert
the Permeate lines to drainto prevent contamination of the R.O Water Storage tank. Plan
the piping runs accordingto your needs.

Diamond H20
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3. INSTALLATION continued
3.4. ELECTRICAL

The R.O.systemuse requires single-phase 220voltat 60 hertz, andis equipped with a 10foot
electricalcord.

The motors used are availableinsingle-phase 220 volt at 60 hertz orthree-phase 220 voltat 50/60
hertzatanadditional charge.

NOTE: We recommend that a licensed electrician install your system inaccordance with local and
national electrical codes.

WARNING: Toreduce therisk ofelectrical shock, the incomingpower supply mustinclude a
protective earth ground.

Connectthe wire (redand white with connector end) between the Carbon Filter Control Valve and
the R.O. Controller.

Disconnectthe Float Switch wires fromthe R.O. Controller. Install the Float Switchintothe storage
tank. Feed the wires througha bulkheadfittingandback to the R.O. Controller. Reconnectthe
Float Switchwires to the R.O. Controller. Reference the Electricaldiagramonthe page 25to
preventrewiringproblems.

. Referencethe Electrical diagram onthe page 16 to prevent rewiringproblems.

Diamond H20
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4. FEED WATER SPECIFICATIONS

Total Dissolved Solids <2000 ppm
Iron <0.1ppm
Silica <10 ppm
Organics <2ppmTOC
Feed SDI <3.0

Free Chlorine 0.1ppm
Inlet Pressure 20-80psi

5. MEMBRANE OPERATING PARAMETERS

Membrane: Thin Film Composite
Typical Operating Pressure: 150 psig

pH Range, Continuous: 3-10

Maximum Pressure Drop: 10 psigperelement
Nominal Rejection: 98%

6. SYSTEM SPECIFICATIONS

Hardness
Manganese
Hydrogen Sulfide
Turbidity

pH

Temperature

Maximum Pressure:

pH Range, Cleaning:
Max. Calcium Hardness:
Max. Temperature

MODEL # DFS 2400 DFS 4800
RO Membrane 4” x 40" TFM 4” x 40" TFM
Element No. 1 2
Array 1 1/1
Pump 3/4 HP 3/4 HP
Inlet Size 3/4” NPT 3/4” NPT
Permeate Size 3/8” 1/2”
Drain Size 3/8” 3/8”
Permeate 1.7 GPM 3.3 GPM
Concentrate 1.2 to 0.6 GPM 2.4t0 1.2 GPM
Power * 220V, 1PH 220V, 1PH

<17 ppm
<0.1ppm
<0.0 ppm
<0.1 NTU
3-10

40 - 95°F

400 psig
1-12
< 0.0 LSI
113°F

* Three phase 230/460 VACsingle drop power option available onallmodels at anadditional

charge.

Diamond H20

N1022 Quality Drive / PO Box170 /

Greenville, WI 54942
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7. FEED WATER PRETREATMENT
DiamondH,0R.0. systems are supplied with a Activated Carbon Filter that removes chlorine,anda
Cartridge Filter that filters out most particles over 5 micron. Change the cartridge atleast every

month.

NOTE: The systemmust be operated onfiltered water only. Do not attempt to clean used filter
cartridges.

CAUTION: Ifthe pre-filterbecomes cloggedandthe water flowto the pump is reduced or
interrupted, cavitation will occur. Thiswilldamage the pump.

NOTE: If the feed water contains excessive water hardness orIron, a water softener should be
installed.

NOTE: If the feed water contains a slightly soluble materialsuch as calcium sulfate, silica, or
colloidal clay, a continuous injection of membrane anti-scalant should be used.

8. R.0. PUMP

Followthese guidelines to ensure proper operation of the pump:

The pumpmust NEVERbe 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 fromsedimentand
debris.

Diamond H20
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9. REVERSE OSMOSIS TERMS

R.O.:

Feedwater:

Concentrate:

Permeate:

Recovery:

Rejection:

TDS:

Element:

Housing:

Reverse Osmosis, this is the process of passingwater through a semi-permeable
membrane thatallows the water molecule but not the impuritiesin water to pass
through. Thisis accomplished by utilizing pressure from a pumpto force the water
moleculesthroughthe membrane.

The waterthatis supplying the RO system.

The partofthe waterthat does not go through the membrane and contains the
concentratedionsinthe feed water. This wateris normallydiscarded.

The “good” water. This portion is the waterthat has passed through the membranes
and has beenseparated fromthe majority of the ionic species in the feedwater.

The efficiency of the machine. This efficiencyis determined by the ratio of permeate
to the feed water.

% Recovery=(Permeate Water/ Feed Water) x 100

The percentage of dissolved material that does not go throughthe membrane. This
rejectionis differentforeachionicspeciesin the waterthatis being treated.

% Rejection=(Feed TDS—Permeate TDS / Feed TDS) x 100

Total Dissolved Solids, thisis a measurement usually made by measuringthe
electricalconductivity of the water. Itis a good measure fortheamountofionsin a
watersample.

The membrane elementis locatedin the membrane housing. Thisisthe mainpart of
the systemthat produces the high quality water. It will overtime foul and will need
to be replacedand/orcleaned. The frequency of which will depend onthe quality of
feedwaterthatis being sentto the system.

The partofthesystem that holds the membrane. The housing is designed to hold
the membrane without allowingconcentrate to leak into the permeate side ofthe
membrane.

Diamond H20
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10. CONTROLCOMPONENTS
- m

e — L

INLET PRESSURE GAUGE: Indicates pressure of the supply water after the inlet solenoid
valve has opened.

PUMP PRESSURE GAUGE: Indicates the water pressure the booster pumpis supplyingto
the membranes.

MEMBRANE PRESSURE GAUGE: Indicatesthe pressure of the concentrate water after passing
through the membrane housing.

PERMEATE FLOW METER: Indicates the flow rate of permeate water the system is
producing.

CONCENTRATE FLOW METER: Indicates the amount of concentrate flowthat is being sent to
the drain.

CONCENTRATE VALVE: The valvethatis usedto adjust the concentrate flow rate.

Adjustmentsinthis valve also affect the amount and quality of
permeate waterthatis produced.

RECYCLE VALVE: The valve opens on high pressure to prevent damage to R.O.
membranes.
RO CONTROLLER: Microprocessorthat controls the operation of the system. It also

monitors permeate water qualityand will shut down the system
onlowinletpressure.

Diamond H20
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11. REVERSE OSMOSIS SYSTEM FLOW DIAGRAM

ON=0>
PERMEATE
WATER
FLUSH OUTLET
VALVE RECYCLE
VALVE
MEMBRANE ARRAY
ONE HOUSING SHOWN
CONCENTRATE
VALVE
TO
DRAIN
CARTRIDGE
FEED WATER F',"TEI
INLET
INLET
VALVE BOOSTER
PUMP
Figurel

Feed Water is suppliedto the Inlet Solenoid Valve. When the RO System is activated to produce

Permeate Water, the Inlet Solenoid Valveis opened and the Booster Pump is activated. The

Booster Pump pressurizesthe Feed Waterand forces itthroughthe membraneslocatedinside the
Membrane Housings. The membranes are designed to remove TDS from the feed water providing

highly purified water. The Concentrate Valve allows the operatorto adjust the volume and

pressure of waterthroughthe membranes. Throttling the Concentrate Valve increasesthe water
pressure causes more water to pass through the membrane. This increases the permeate flow but

italsodecreasesthe permeate water quality. Throttling the Concentrate Valve will lower the

amount of concentrate water goingto drain. Whenthe RO water storage tankis full, the Flush
Solenoid Valve will automaticallyopen causinga highflowrate of water acrossthe membranesto

cleanthem.

Diamond H20
N1022 Quqlity Drive / POBox170 / Greenville, WI 54942
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12.

12.1.

MACHINE START-UP

MACHINE START-UP PREPARATION

Check the function and integrity of your pretreatment equipment. Ensure that your water softener
and activated carbon filters have been leaked checked and properly flushed, before starting up your

RO machine.

CAUTION: Improperlyflushed pretreatment may cause serious RO machine problems at start-up.

12.2.

STEPS
1.

START-UP

Referto the Installation section of the manual;inspect the piping and wiring to insure proper
assembly.

Check to ensure poweris supplied to the Controllerandthe unitis turned OFF.

Slowlyturn onthe feed water supply, while checking for leaks inthe pretreatment andinlet
feed waterlines.

Forinitial start-up, redirect the permeate line to the drain.

Locate the Concentrate Valve onthe panelandturnthe handlecounter clockwise to open.
Press the Power button onthe controller. Systemwill entera Membrane Flush operation;
the Inletand Flush solenoid will open allowingwater flush out the food-grade antifreeze.
This providesa wet start-up ofthe pump and removes anyairinthe system.

Afterthe Membrane Flush is complete. The Flush s olenoid will close and the RO Pump will
turn on.

WARNING: With systems withthe 3-phase pump option;ifthe RO pumpis started withincorrect

10.

11.

NOTE:

rotation (i.e., backwards), a noticeable dropinflows and pressures willresult. If pump
motoroperatesbackwards foranylength of time, pump damage mayresult. Ifrotation
is wrong, de-energize the pump voltage from the source and switchanytwo of the
three-phase wires cominginon top of the three-phasestarter.

Adjustthe Concentrate Valve byslowly closing and watch the Concentrate Flow Indicator to
setthe concentrate flow. Referto the System Specification Table for the properamount of
flow.

Allowthe machineto runfor 15to 20 minutesto thoroughly flushout the system.

When the TDS displayisinthe properrange, pressthe Power buttonto turn offthe
machine. Redirectthe permeate line backto the permeate water storage tank.

Press the Power button onthe controller. The R.O. unitis now inoperation.

Adjusting the concentrate flow belowthe minimum flow rate listedin the System
Specifications will void warranty.

Diamond H20
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13. MACHINE OPERATION

The operation and maintenance of an RO machine requires regular data recording and routine
preventative maintenance. It cannot be emphasized enough the importance of fillingout the Daily
Log Sheet during each operating shift. AStart-Up Data Sheet should have beencompleted at
startup containingpertinent facts onthe operation ofyour machine. These two records are
invaluableindiagnosing the performance of the equipment, and must be kept forreference. If you
have questions concerningthe operation of your machine or the method of data recording, contact
the manufacturer.

NOTE: Optimum recoverywill vary according to water quality

14. RO SYSTEM MAINTENANCE GUIDE

As part of a routine preventative maintenance program, itis suggestedthat performance data or
your Diamond H,0 RO System is recorded ona regularbasis. Byrecording the performance data,
diagnosinganyperformance problems at alater date willbe much easier. (Please see the attached
RO System Performance Data/Records).

There are four primary preventative maintenance procedures to ensure the highest level of
performance and extended systemlife, these procedures must be done ona regular basis.

14.1. REPLACE PRE-FILTER CARTRIDGES:

The standard ‘Rule of Thumb’ is that once a monththe 5 Micron pre-filter shouldbereplace. The
frequencycanvarydepending onthe productiondemands ofthe RO System. This filter protects the
membrane elements from particles, whichmaybe inthe feed water. Note: A pressure drop of 8 psi
ormore during operationindicatesthat the pre-filter cartridge needs replacing. Use filters rated at
5 micron orless. Replacementfilters are available from your local distributor.

Diamond H20
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14. RO SYSTEM MAINTENANCE GUIDE Continued
14.2. MEMBRANE FLUSHING:

To prevent premature replacement ofyour RO System membranes, Your RO System needs to
perform a periodic membrane flush to ensure the highest level of performance and membrane life.
The Diamond RO Systemis programmed to perform a membrane flush before every production
cycle begins, and after the completion of every production cycle.

Note: To manuallyactivate a membrane flush, press and hold the Alarm Silence/Reset Keyfor 3
seconds

Note: DiamondH20Q’s standard RO Systemuses an advanced control that allows foradjustmentsin
the membrane flushing sequence. Itisrecommendedthatthe unitis flushedata minimum
ofevery24 hours.

14.3. MEMBRANE ELEMENT CLEANING

Periodic cleaning of the RO System with approved RO Membrane Cleaners will prolongthe life of
your RO membranes. Itis recommendedto performa RO membrane cleaning atleast once a year.
Baseduponthe productiondemands on the RO System and the quality of water being supplied to
the RO System, you mayneedto perform membrane cleaning more frequently. When the
differencein pressure betweenthe Pump Pressure Gauge and the Membrane Pressure Gauge
approaches eight (8) PSI the membranes should be chemically cleaned.

Cleaning mayberequiredwhen:
The Permeate (Spot-Free) Water quality 1
beginsto decline.

A MEMBRANE
The membrane pressure.gauge indicates a CARTRIDGE ARRAY ONE
higherthannormal reading. FILTER HOUSING

. SHOWN
*Always start with the acid or inorganic INLET
—~—1T VALVE PUMP

cleaner.
STEPS:
1. Initiate a Membrane Flush to remove service concentrate and foulants. Figure2
2. Collect permeate waterin a clean container per the manufacturer’sinstruction.
3. Press the power button on R.O. controller then turn off the R.O. water supply.
4 Remove the cartridge filter from its cartridge housing. Do not replace filter at this time. Reassemble

Cartridge Housing.

Temporarily turn on watersupply andrefill cartridge housing.

6. Disconnectandroutethe RO Inlet, Permeate, and Concentrate lines from their service
locations to the CIP Container.

v
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14.3. MEMBRANE ELEMENT CLEANING Continued

Warning: During cleaning process, make sure the Feed supplylineis submergedinthe CIP Tank so
the pump prime will not be lost.

Warning: [fthe ROSystem’s primary pressure doesnot climbto normal operating pressures,
immediately turn off the RO System. Pump prime was lost.

Completelyopenthe concentrate valve. Adjust the flushlength setpoint to cleaning length.

Override Pressure Switch.

Make up cleaning solution per manufactures instruction.

10. Press the powerbuttonandallow machine to re-circulate the cleaning solution per
manufactures instruction.

11. Aftercirculating the machine for cleaning duration or solution hasreached 105°F, s hut off RO
System.

12. Dump CIPTanksolutionandrepeatsteps 8-10.

13. With RO System OFF, allow cleaning solutionto dwell in RO for 15—-30 minutes.

14. After15- 30 minutes, reconnectthe Feed Waterto RO unit and connect Concentrate and
Permeateto drain.

15. Turn on RO unitto flush awaycleaningsolution.

16. Ifcleaning withanorganiccleaner, returnto Step2and repeat Steps 2—-11.

17. Aftercompletingcleaning (normalandorganic), re-connect normal Feed Water Inletline to RO
System. Note: Keep Permeate and Concentrate Lines running to drain.

18. Press the powerbuttonto startanother RO Production cycle, adjust the concentrate valve
back to normalflowand pressure rates, and set the flush length s etpoint back to the standard
length.

19. After15to 30 minutes of productiontime, return the RO System’s Permeate and Concentrate
Lines to normallocations.

20. Insertnew filterinto cartridge housing.

21. Afterpermeate qualityis verified as good, return machine to normaloperation mode.

O 0 N

14.4. MEMBRANE ELEMENT REPLACEMENT

Even with a preventative care and maintenance, eventually RO Membranes willneed to be
replaced. Yourlocal Diamond H20 distributor willbe able to provide you with the correct
replacement membranes.

Note: Diamond H20 cannot guarantee that our RO System will perform to our stated performance
specifications ifthe replacement RO membranes are not approved membrane models.
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14.4. MEMBRANE ELEMENT REPLACEMENT Continued

Caution:

Replacement membranesare shippedfrom the
factoryin plasticbags. The bags are sealed, and
filled with a smallamount of bactericide solution to
preventanybiological growth. Wheninstalling
membranes, always provide adequate ventilation
and wear gloves while handling the membrane
elements. The membrane elements must be kept
moistatall times to preventanypossible damage to
the membrane element materials.

STEPS:

1.

Remove thetopendcapsandclamps fromthe membrane
element housings. Lubricate all the O-Rings, Brine Seals,
and Membrane Element Stems with non-petroleumbased
lubricate (i.e. glycerinor poly water).

Load the ‘Down’ flow membrane elements first byinserting
the membrane elements housing withthe brine seal end of
the membrane element ‘Up’. Slowlyturn the element as
you loweritintothe membrane housing. As youreachthe

bottom of the housing, slowlyguide the Stemonthe end of

the membraneinto the Head of the End Cap. Asthe
membrane elementslides intothe housing, the brine seal
willbeonthetop.

Next, load the ‘Up’ flow membrane elements, by lubricating
allthe O-Rings, Brine Seals, and Membrane Element Stems
with the ‘Up’ flowmembrane elementandbrineseal on
the bottom ofthe membrane element. Turn the element
slowlyasyouloweritdown into the housing. As withthe
down flow membrane element, slowly guide the Stem on
the membrane elementintothe endcap.

Before re-installing the end caps, lubricate the O-Rings
locatedinsidethe endcap(againusing a non-petroleum
basedlubricant). Re-installthe end cap onthe membrane
elementfirstbyaligning the Steminto the holeinthe end
cap. Then,slowlyturn the End Cap clockwise as you push
the end capdown into the membrane element housing.
Re-attachthe housing clampandtighten.
Re-attachthefeed line andflush the permeateand
concentrate lines to the drainfor 20-30 minutes.
Re-connect the permeate line to the point-of-use.

The RO Systemis nowreadyforoperation.

Diamond H20

N1022 Quality Drive / PO Box170 /

Greenville, WI 54942

i

o

L
b
Ll
T _:,'.:l_r
2 ot = =
! :-___:"':- I'I."""'-—---""'-..I
3
& L
N e i
: _'_:_: ._—'.-Er'
- i
Membrane

B / Seal
=

Flow
Direction
A
\J
Membrane

Seal

Page 14

Ph: (920) 757-5440 / (866) 757-9287 / Fax: (920) 757-5819



15. SYSTEM CONTROLLER

15.1. INTRODUCTION

The microprocessor controlled systemcan monitorthe TDS sensor, pressure switch, and level
switches. The controller displays system status and sensor and switchinputstatus onaneasyto

read backlitdisplay.

TABLE 1. SPECIFICATIONS

Inputs
Tank level switches:

Inlet pressure switch:

Pretreatlockout switch:

Controller Power:

Permeate Conductivity:

Feed Conductivity (opt):

Output Relay Ratings

Feed Solenoid:

Flush Solenoid:

Pump Motor:

N1022 Quqlity Drive / POBox170 / Greenville, WI 54942

Normally-Closed.

Normally-Open.

Normally-Open.

120/240 VAC, 60/50Hz

(Range:90-145VACat 120VACsetting, 180-290 VACat 240 VAC
setting)

0-1500* PPM, 0-3000 ps

(Resistivityto 20M ohm available with Resistivity Cell)

0-3000* PPM, 0-6000 ps

*Theseranges are provided withthe standard conductivity cell
constantof 1.0. Higherrangescanbe obtained by using a cellwith a
different constant.

12A Resistive, 6A (Inductive).
Voltageis the same as motor/supply voltage.
12A Resistive, 6A (Inductive).
Voltageis the same as motor/supply voltage.

30A Resistive, .75 HP/110V, 1.5 HP/220V.

Diamond H20
Page 15
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TABLE 1. SPECIFICATIONS

CIRCUIT PROTECTION

Main Power Fuse (110V):
F1 3AG 20 Amp
F1 3AG 12 Amp
F1 3AG 4 Amp
Main Power Fuse (208/240V):
F1 3AG 12 Amp
F1 3AG 6 Amp
Relay Fuse:
F2 3AG 2 Amp
Transformer Fuse:

F3 3AG  1/8 Amp

OTHER:

Dimensions: 13.5” tall, 11.4” wide, and 6.7” deep. Nema 4X non-metallic.

Weight: 6 Ib. (Basic Configuration, notinduding optional motor contactors, etc.)
Environment: 0-50°C, 10-90%RH (non-condensing)

N1022 Quality Drive

/

Little Fuse 314.020(P) (For 1HP motor)
LittleFuse 314.012(P) (For.5—.75HP motor)

Little Fuse 312.004(P) (Motor contactor coil)

LittleFuse 314.012(P) (For2HP)
Little Fuse 314.006(P) (For 1 HP)

Little Fuse 312.002(P)

LittleFuse 312.125(P)

Diamond H20

PO Box 170

/

Greenville, WI 54942

Ph: (920) 757-5440 / (866) 757-9287 / Fax: (920) 757-5819
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FIGURE 1. SIMPLIFIED SCHEMATIC
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FIGURE 2. CONTROLLER OVERVIEW
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FIGURE 3. CONTROLLERDETAIL: CPU-3
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FIGURE 4. CONTROLLERDETAIL: TB-1 (See Fig. 1 for schematic)
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FIGURE 5. CONDUCTIVITY PROBE INSTALLATION
Flow

N\

Install the Conductivity Probe in the
“Run” of a Tee. Orient the probeso
air cannot become trapped in the area
near the probe.

/ Conductivity Probe

Flow

CONTROLLER POWER FUSE VALUES

o HP 3 HP 1 HP 112 HP 2 HP

120 VAC 12A 20 A N/A N/A N/A

240 VAC - 5A 12 A 12 A
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FIGURE 6. CONTROLLERPROGRAMMING. ACCESSING THE HIDDEN MENUS.

1. With the System ON,
Press and Hold the
UP and Down
Arrows.

— 2. With the UP and
Down Arrows
depressed, pressthe
System On/Off
Switch. The menu
will switch to the RO
Presets menu shown
in Figure 7.
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TABLE 2. CONTROLLER PROGRAMMING: PROGRAM SELECTIONS

The controller has 4 separate, field-selectable sets of settings for configuring the RO. The
factory default settings are shown below. The settings are identical except for variations in

the flush behavior.

. For highfeed TDS and two minute flushesuse Program 1.
. For low feed TDS and two minute flushes use Program 2.
. For highfeed TDS and four minute flushes use Program 3.
. For low feed TDS and four minute flushes use Program 4.
. See the following page forinstructions on how to access the menu for selecting these

programs.

. See Appendix A for a detailed explanation ofthe Parameters and their effect on the

RO’s operation.

Parameter Value Prog1;ram Program Program Pro%ram
TankLevel Switch delay (actuation and de-actuation) | Seconds 5 5 5 5
Pressure Switch delay (actuation andde-actuation) | Seconds 5 5 5 5
Pretreat Switch delay (actuationand de-actuation) Seconds 2 2 2 2
Pump start delay Seconds 15 15 15 15
Inlet Solenoid stop delay Seconds 2 2 2 2
Pump start retry interval Seconds 60 60 60 60
# of Low pressure faulttill shutdown, Faults 9 9 9 9
Time period to count faultstill shutdown Minutes 30 30 30 30
Reset afterlow pressure fault shutdown Minutes 30 30 30 30
Low pressure restart timeout fault Seconds 240 240 240 240
Flush Behavior
Time from last flush before Flush on Shutdown Minutes 0 0 0 0
Minimum operation before Flush on Shutdown Minutes 30 60 30 60
Flush duration on Shutdown Seconds 120 120 240 240
Periodic Flush interval Minutes 0 0 0 0
Periodic Flush duration Seconds 0 0 0 0
Unit Idle Flush interval * Hours 24 24 24 24
Unit Idle Flush duration * Seconds 180 180 300 300
Timed Manual Run Minutes 5 5 5 5
Timed Manual Flush Minutes 2 2 5 9
Conductivity Probe Sample Rate Seconds 2 2 2 2
Conductivity Shutdown * Minutes 0 0 0 0
* This is a low pressure flush. The pump will notrun.
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FIGURE 7. CONTROLLERPROGRAMMING: MENU NAVIGATION
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APPENDIX A. CONTROLLERPROGRAMMING: PARAMETERS EXPLAINED

Parameter | Value |Range | Example
Input Switch Behaviors
Tank Level Switch delay (actuation and de-actuation) Seconds 2.0

This specifies the time that the tank switch must be closed or open before the controller accepts it as
a valid condition. The function is to prevent nuisance tripping of the RO especiallyin small tanks or
turbulent tanks.

Pressure Switch delay (actuation and de-actuation) Seconds 3

This specifies the time that the pressure switch must be closed or open before the controller accepts
it as a valid condition. Since pressure switches usually have built-in hysteresis this valueis set at 0.

Pretreat Switch delay (actuation and de-actuation) Seconds 2

This is the time that the pretreat switch must be OPEN before the controller accepts itas a valid
condition.

Pump/Inlet Solenoid Behaviors

Pump startdelay Seconds 10

On RO start-up, after the tank switch opens, the inlet solenoid valve is energized. When the inlet
pressure switch closes this begins the “Pump start delay’. If the pressure switch remains closed, the
pump will start after 10 seconds.

Inlet Solenoid stop delay Seconds | | 1

This value sets the delay for the inlet solenoid valve to be de-energized following the de-energizing
of the motor on RO shutdown. The purpose is to prevent the pump from operating againsta closed
suction as the pump spins down.

Low Inlet Pressure Behaviors

Pump startretry interval (restart delay after LP fault) Seconds 60

When the inlet pressure switch opens, the controller de-energizes the motor and the inlet solenoid
valve remains open. The controller will continue to monitor the inlet pressure switch. After the switch
is closed for the duration of the “Pump start retry interval” the motor is reenergized.

Low pressure fault shutdow n, # of faults Faults 5
Low pressure fault shutdow n, time period to count faults Minutes 10
Low pressure fault shutdow n, reset after shutdow n Minutes 60

These three values work together to determine how the RO handles Low Pressure conditions. The
firsttwo values, “# of faults” and “time period to count faults”, sets the limit for the number of low fault
conditions over time that are required to place the RO in “Low Pressure Fault Shutdown”. The third
value sets the duration of the “Low Pressure Fault Shutdown” which is the period that the RO will
remain idle before trying to restart. The purpose of the Low Pressure Fault Shutdown is to prevent
an RO from turning OFF/ON repeatedly without any limit.

Low pressure timeout fault | Seconds | | 60

If the inletvalve is open, butthe pressureisn’t sufficient to close the inlet pressure switch, the RO
would run indefinitely on line pressure. This value sets the time limit for the RO to operate with the
inlet valve open with Low Pressure as indicated by an Open inlet pressure switch before a Low
Pressure Fault is added to the counter above.
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APPENDIX A. CONTROLLERPROGRAMMING: PARAMETERS EXPLAINED

Flush Behavior Value | Range | Example
Time from last flush before Flush on Shutdow n Minutes 15
Minimum operation before Flush on Shutdow n Minutes 60
Flush duration on Shutdow n Seconds 60
Periodic Flush interval Minutes 60
Periodic Flush duration Seconds 30
Unit Idle Flush interval * Minutes 0

The Unit Idle Flush Interval sets a time after which the RO will start-up and run in the flush mode.
This is disabled by default because of the danger of over-flowing a tank if not properly implemented.
It is intended for environments where leaving the RO idle for long periods would invite bio-fouling.

(0)=disabled.

Unit ldle Flush duration * Seconds 0
Sets the duration of the Idle Flush. (0)=disabled

Timed Manual Run - Duration of Manual Run Minutes 5
Timed Manual Flush - Duration of Manual Flush Minutes 5
Conductivity Probe Sample Rate Seconds 2
Conductivity Shutdown* (0)=disabled Minutes 0
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CONTROLLERFAULT CONDITION DISPLAYS

Below are examples and explanations of the displays w hich accompany the fault conditions possible
in the ROC-3. Fault conditions alw ays indicated a problem of some sort w hich requires corrective
action. The displays provide sufficientinformation to recognize the source of the fault and the
required corrective action.

Low Pressure Fault: (System is responding to low pressure condition per system settings)

Line 1 “Service Fault”

Line 2 “Low Feed Pressure”
Line 3

Line 4 “Restart in MM:SS”

Pre Treat Fault: (Pretreat Switch is closed indicating problem with pretreat system).

Line 1 “Service Fault”

Line 2 “Pretreat”

Line 3

Line 4 “Check Pretreat Sys.”

Permeate Conductivity Fault: (Permeate conductivityis higher than the alarm setpoint.)

Line 1 “Service Fault”
Line 2 “Permeate TDS xxx ppm” or “Permeate Cond xxx uS”

Line 3 “Alarm SP xxx ppm” or “Alarm SP xxx uS”
Line 4 “To Reset Push OFF/ON’

Feed Conductivity Fault: (Feed conductivity is higher than the alarm setpoint.)

Line 1 “Service Fault”

Line 2 “Feed TDS xxx ppm” or “Feed Cond xxx uS”
Line 3 “Alarm SP xxx ppm” or “Alarm SP xxx uS”
Line 4 “To Reset Push OFF/ON’

Conductivity Probe Error messages:

Line 2 “Over-range” - Measurement is out of range for the circuit, probe may also be shorted
Line 2 “Probe shorted” - Short circuit detected on temperature sensorin probe

Line 2 “Probe not detected” - Open circuit detected on temperature sensor in probe

Line 2 “Probe Startup 1” - Internal reference voltage too high to make valid measurement
Line 2 “Probe Startup 2” - Internal reference voltage too low to make valid measurement
Line 2 “Probe Startup 3” - Internal excitation voltage too high to make valid measurement
Line 2 “Probe Startup 47, - Internal excitation voltage too low to make valid measurement
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APPENDIX B. CONTROLLERPROGRAMMING: PROGRAMMING INTERFACE

OVERVIEW
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The ROC programming interface is a Windows-based tool for making changes to the ROC
software. The program combines a simulator for testing your changes onthe PC and a
communications/programming interface forloading the software into the controller. The

Interface can also be used to remotely monitorthe RO.
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This screen shows the 4 sets of user-configurable values.
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15.2. FRONTPANEL CONTROLSAND INDICATORS

DISPLAY: Shows status of system

POWER KEY: Places controllerinoperating
orstandbymode

UP ARROW KEY: Increases value of s etpoint
DOWN ARROW KEY: Decreases value ofs etpoint

MANUAL RUN/FLUSH KEY: Saves new setpointvalue

15.2.1. TANKFULL OVERRIDE

A timedtank full override can be initiated when the RO unitis shutdowndue to a tankfull
condition. Pressing the Manual Run/Flushkeyfor 3 seconds during a tankfullcondition will enable
the tank full override. Whenthe override times out, the unit will return to the tank full shut down
condition.
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15.3. TROUBLESHOOTING

CAUTION: Hazardous voltages are present when poweris applied to the unit. Care should be taken
when troubleshooting anyof the input power oroutput circuits. When disconnectingor
connecting anyboard oraccessory, be sure poweris turned off at the disconnect.

Before contacting Diamond H,O fortechnical help, verifythe programming ofallsetpoints, check
the displayandcheck the status of all lights and indicators. The more information available when
you contactus, the easierit will be to determine the source of the problem.

15.3.1. INLET VALVE WILL NOT OPERATE

Is the system in standby? If no, are anyshut down conditions active? Ifno,isthe Feed LED, DS7 lit?
If no, replacetheboard. Ifyes, with a voltmeter, verifyifthereis powerontheinletterminals. Is
there power? Ifno, replacetheboard. Ifyes, checkthe valve andwiring.

15.3.2. RO PUMP WILL NOT OPERATE

Is the system in standby? If no, areanyshutdown conditions active? If no, isthe Pump LED, DS5
lit? Ifno, replacetheboard. If yes, witha voltmeter, verifyif thereis poweron the RO pump
terminals. Isthere power? Ifno, replacetheboard. If yes,check the pumpandwiring.

15.3.3. UNIT NOT FLUSHING ORNOT FLUSHING CORRECTLY

Press the Manual Run/Flush keyfor 3 seconds. Does the unitshow flushonthe display? Ifno,
replacetheboard. Ifyes, isthe Flush LED, DS6 lit. If no, replacethe board. If yes, with a voltmeter,
verifyifthereis poweronthe flush terminals. Isthere power? If no, replace theboard. Ifyes,
check the valve and wiring.

Diamond H20
N1022 Quality Drive / POBox170 / Greenville, WI 54942 Page 30
Ph: (920) 757-5440 | (866) 757-9287 / Fax: (920) 757-5819



16. TROUBLESHOOTING

SYMPTOM SOLUTION
Low R.O. Water Check water pretreatment equipment
Production Improperly pretreated water can cause membrane to foul prematurely.

Check pre-membrane pressure
if pre-membrane pressure is not maintained between 120-200 psi loss
in production will occur

Unable to Keep Pre-
membrane Pressure
between 120-200 psi

Check reject control valve

With the R.O. running, completely shut off the reject control valve.
Pressure should climb well above the minimum pressure.

If pressure does notincrease, pinch off R.0. drain hose. If pressure does
notincrease, the production pump needs to be repaired or re placed.

If the pressure increases, the reject control valve needs to be replaced.

Check feed water rates

The R.O.Systems requires 30 psifeed water pressure. With low feed
water pressure it may be difficult to maintain proper premembrane
pressure.

Spot Free Water is
Spotting (TDS is above
40)

Check raw water TDS
Ifthe raw water TDS is above 1000 the R.O.Systemmayhaveto be
recalibratedto a differentrecoveryrate.

Check product water TDS

Testthe product waterasitis beingmade. Sample the waterasitgoes
to the storage tank.

Ifthe TDS is highitcould meanthatthe membrane has fouled.

Check storage tank TDS

The storage tank is an atmospheric storage container which can make it
prone to contamination. Routine cleaning of the tank will eliminate this
problem.
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16. TROUBLESHOOTING continued

SYMPTOM

SOLUTION

Production Pump Won't
Start

No power to R.O. System
Check R.O. controller’s displayis working. If not, check the source
powerand makesureitisturnedon.

Blown fuse in control box
Checkif either of the fusesin the control boxlooks blown.

If yes, then replace fuse.

R.O Fault condition exists

Check the R.O. controller display for messages. The Production Pump
will notstartforthe displays of TANKFULL, LOW FEED PRESSURE,
PRETREAT.

R.O display shows
PRESS FAULT

Low water pressure to R.O
Check to seeif prefilter needs to be changed.
Checktoseeifincomingwater pressure to the R.O. system is atleast 18

psi.

Low water pressure switch
Jump the pressure switch terminals onthe control board.
If pump operates replace low water pressure switch

R.O display shows
TANK FULL when the
storage tank is not

Highlevel float switch is not working

Using a jumper wire, jump the tank full high terminalson the control
board. IftheR.O.displaydoeschange to RO Running, check wires from
control boxto float switch. If wire is ok, replace high |l evel float s witch.
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16. TROUBLESHOOTING continued

SYMPTOM SOLUTION
R.O display shows Check raw water TDS
HIGH TDS Ifthe raw water TDS is above 1000 the R.O.Systemmayhaveto be

recalibratedto a different recoveryrate.

Check product water TDS

Testthe product waterasitis beingmade. Samplethe waterasitgoes
to the storage tank.

Ifthe TDS is highitcould meanthatthe membrane has fouled.

Check storage tank TDS

The storage tank is an atmospheric storage container which can make it
prone to contamination. Routine cleaning of the tank will eliminate this
problem.

Production Pump Won't
Stop

High level float switch is not working

Add a jumperwire the tankfull high switch terminals on the control
board.

Ifthe R.O. pumpdoes not stop, replace the board in the R.O. controller.
Ifthe R.O. pumpstops, replace high level float switch.

R.O System Flushes
Continuously

Check the flush time setting on R.O Controller
The flush time shouldbe setfor2 or4 minutes.

Replace the control board
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17.

Model
ALL

SPARE PARTS LIST

Description
Valve Solenoid, 220 VAC

Solenoid Coil, 220 VAC
Switch, Pressure, 220V
Switch, Float, SPDT
Gauge, Pressure 0-100 psi
Gauge, Pressure 0-100 psi
Clamp, Hose, Size 1
Cartridge, 5MIC20
Pump,%HP,1 ph

Flow Meter,0.5-5.0 GPM

Part Number Quantity
51-0021-XX 1
126-0001-XX 1
65-0004-XX 1
65-0024-XX 1
61-0007-XX 1
61-0002-XX 1
75-0035-SS 2
30-0021-XX 12
15-0064-XX 1
54-0002-XX 1
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18. LOG SHEET

Permeate | Concentrate Inlet Pump Membrane | Temp. | Permeate Feed Feed
Flow Flow Pressure Pressure Pressure TDS TDS Hardness
Date gpm gpm psi psi psi F ppm ppm
Itis recommended thatthelog sheetis filled in everydayto help monitorthe R.O. systems
performanceandto aidin troubleshooting.
Pre-filter cartridge should be changed each month.
Diamond H20
N1022 Quality Drive /| POBox170 |/ Greenville, Wl 54942 Page 35

Ph: (920) 757-5440 / (866) 757-9287 / Fax: (920) 757-5819




+ DIAMOND

H20 =

19. LIMITED WARRANTY

Diamond Commercial Reverse OsmosisSystem
(DARO, DWM, DFS Series)

Diamond Water Conditioning warrants to the original consumer/ purchaser against defectsin
material and/or workmanship fromthe date of original Manufacture as follows:

Limited Warranty, covering materials and workmanshipfor 1 yearfromdate of installation, subject
to user’s to compliance with manufacturers operatingand maintenance instructions. Filterand
Membranes are excluded by Warranty, and Diamond Waters responsibilityis limitedto any

warranty provided by the filter ormembranesmanufacturer. Diamond Watershallnotbe liable for
anyspecial, incidental or consequential damages, and will, atits option, repair orreplace any
defective components.

Anyparts usedforreplacement are warranted forthe remainder of the original warranty period.
THIS WARRANTY DOESNOT COVER DEFECTS CAUSED BY ACCIDENT, FIRE, FLOOD, ACTS OF GOD,
MISUSE, MISAPPLICATION, OR NEGLECT.

Shipping expenses to Diamond Water Conditioning at N1022 Quality Dr., Greenville, Wi 54942 are
the responsibility of the consumer. Diamond Water Conditioningwill ship the repaired or new
componentatthe consumer’s expense and willnot be responsible for anylabor charges or other
costs resultingfrom the removal orinstallation of the re paired or re placed part.

DIA/LIT/WAR 6/08/01
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