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Attention Culligan Customer:
Your local independently operated Culligan dealer employs trained service and maintenance personnel who are experi-
enced in the installation, function and repair of Culligan equipment. This publication is written specifically for these individ-
uals and is intended for their use.

NOTICE Please send any suggestions for improving this manual to productmanuals@culligan.com

We encourage Culligan users to learn about Culligan products, but we believe that product knowledge is best obtained by  
consulting with your Culligan dealer. Untrained individuals who use this manual assume the risk of any resulting property  
damage or personal injury.

WARNING! Electrical shock hazard!  Prior to servicing equipment, disconnect power supply to 
prevent electrical shock.

WARNING! If incorrectly installed, operated, or maintained, this product can cause severe injury. 
Those who install, operate, or maintain this product should be trained in its proper 
use, warned of its dangers, and should read the entire manual before attempting to  
install, operate, or maintain this product. Failure to comply with any warning or  
caution that results in any damage will void the warranty.

CAUTION! This product is not to be used by children or persons with reduced physical, sensory 
or mental capabilities, or lack of experience or knowledge, unless they have been 
given supervision or instruction.

WARNING! This device complies with Part 15 of the FCC rules subject to the two following  
conditions: 1) This device may not cause harmful interference, and 2) This device 
must accept all interference received, including interference that may cause undesired 
operation.

This equipment complies with Part 15 of the FCC rules. Any changes or modifications not expressly approved by the  
manufacturer could void the user’s authority to operate the equipment. Changes or modifications not expressly approved 
by the party responsible for compliance could void the user’s authority to operate the equipment.

CAUTION! To reduce the risk of fire, use only No. 26 AWG or larger telecommunications line 
cord.

NOTE Check with your public works department for applicable local plumbing and sanitation codes. Follow 
local codes if they differ from the standards used in this manual. To ensure proper and efficient opera-
tion of the Culligan equipment to your full satisfaction, carefully follow the instructions in this manual.

Products manufactured and marketed by Culligan International Company (Culligan) and its affiliates are protected by pat-
ents issued or pending in the United States and other countries. Culligan reserves the right to change the specifications 
referred to in this literature at any time without prior notice. Culligan, Aqua-Sensor, Tripl-Hull, and SoftMinder are trade-
marks of Culligan International Company or its affiliates.

Culligan International Company

9399 West Higgins Road, Suite 1100 
Rosemont, Illinois 60018 

1-847-430-2800 
www.culliganmatrixsolutions.com

mailto:productmanuals%40culligan.com?subject=Suggestions%20for%20Auto%20DI%20%2801024000%29
http://www.culliganmatrixsolutions.com
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Introduction

Read this Manual First
Before you operate the Culligan Premier Series Automatic Deionizer, read this manual to become familiar with the device 
and its capabilities.

About this Manual
This manual:

• Familiarizes the operator with the equipment
• Explains installation and setup procedures 
• Provides basic programming information
• Explains the various modes of operation
• Gives specifications and troubleshooting information

Safe Practices
Throughout this manual there are paragraphs set off by special headings.

Notice
Notice is used to emphasize installation, operation or maintenance information which is important, but does not present 
any hazard. For example,

NOTICE The nipple must extend no more than 1 inch above the cover plate.

Caution
Caution is used when failure to follow directions could result in damage to equipment or property. For example,

CAUTION! Disassembly while under water pressure can result in flooding.

Warning
Warning is used to indicate a hazard which could cause injury or death if ignored. For example,

WARNING! Electrical shock hazard!  Unplug the unit before removing the timer  mechanism or 
cover plates!

The CAUTION and WARNING paragraphs are not meant to cover all possible conditions and situations that may occur.  It 
must be understood that common sense, caution, and careful attention are conditions which cannot be built into the equip-
ment.  These MUST be supplied by the personnel installing, operating, or maintaining the system.

Be sure to check and follow the applicable plumbing codes and ordinances when installing this equipment.  Local codes 
may prohibit the discharge of sanitizing or descaling solutions to drain.

Use protective clothing and proper face or eye protection equipment when handling chemicals or power tools.

NOTE Check with your public works department for applicable local plumbing and sanitation codes. Follow 
local codes if they differ from the standards used in this manual. To ensure proper and efficient  
operation of the Culligan Premier Series Automatic Deionizer to your full satisfaction, carefully follow 
the instructions in this manual.
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Premier Series Automatic Deionizer Features

The primary function of the Culligan Premier Series Automatic Deionizer Controller is to initiate and control the regener-
ation process via methods that are most convenient and cost effective for the customer while offering many operational 
features and benefits. The system monitors a flow meter and water quality sensor. It can also control a recirculation pump 
and discharge neutralization system.

Take Control of Your System and Your Productivity
The Culligan Premier Series Automatic Deionizer Controller is an advanced design engineered to handle regeneration 
and monitoring of your water treatment equipment. It offers powerful programming options that can be used to operate 
and monitor one or two deionizer systems.  It also provides sensing capabilities, expanded communications and a multi-
function keypad—all in one simple-to-use unit. 

SERVICE 1
STANDBY 2

NOV-08-10  12:01P

Figure 1.  Culligan Premier Series Automatic Deionizer controller.

Premier Series Automatic Deionizer Features
Feature Use/Benefit

 Advanced Lighted OLED Display The user is guided through brightly lit graphical menu screens with clear, 
multi-line, full text prompts. See Figure 1.

  Membrane Keypad The keypad uses sealed contacts for programming. No buttons to get dirty. 
See Figure 1.

 Power Source Electrical power required is 120 Volt 60 Hz AC current.  See page 27 to 
convert the unit to 220 VAC 50/60 Hz operation.

 Time of Day Displays current time of day in either 12-hour or 24-hour format.
 Real Time Clock with a Five-Year Battery 
Back-up

Keeps accurate time even during a power outage.  Updates automatically 
when the GBE is equipped with optional modem capability.

 Regeneration based on quality, gal-
lonage, or time interval and time

Provides the ability to initiate a system regeneration based on water quality, 
flow volume, or a specified time interval of days (0–14) at a specified hour.

 Diagnostics The user can check the operation of sensors, progressive flow communica-
tion, motor positions, or an optional wireless display.

RoHS Compliant PCB materials and construction comply with restriction of hazardous sub-
stances. (i.e. lead, cadmium, mecury, and other hazardous materials).

Error Codes During the regeneration process the TDS is monitored with one minute re-
maining in the fast rinse anion cycle. If the TDS is elevated above the TDS 
limit the system will go to an error condition “Regen Quality Error.”
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Feature Use/Benefit
Diagnostics Check Sensors Flow Meter 
Pulses and External TDS Inputs

The DIAGNOSTICS menu allows you to see the flow meter pulses per sec-
ond and the status of external TDS input switch, if so equipped.

Twin Alternating Mode The twin alternating mode uses two stand-alone controllers and a standard 
communication cable to connect the systems. See page 76.

Test Communication Between Circuit 
Boards (For Alternating Systems)

The DIAGNOSTICS menu includes a test of the communication between 
the master and slave systems that indicates if the communication is working 
by verifying that the packet count is increasing in value.

Progressive Flow Update (For Alternating 
Systems)

The SYSTEM SETUP menu includes progressive flow updates where you 
can update the settings from the master DIGBE to the slave DIGBE. In al-
ternating mode the system will reset the master unit to service and the slave 
unit to standby.

Optional Premier Series Automatic Deionizer Features
Feature Use/Benefit

 Flow Meter/Sensor Input Supports various types of Hall effect flow sensors using a pro-
grammable K factor to initiate a regeneration sequence. See 
“Appendix C Flow Device K-Factor Data” on page 81. The 
ACCESSORIES > FLOW METER menu has a FLOW METER > 
NOT INSTALLED option. Flow meter is INSTALLED by defualt, 
but can be NOT INSTALLED if no flow meter is used.

Telephone Modem • Calls in reports on regenerations and alarm conditions.

• Automatically updates time and date when calling in.
Alarm Relay PCB Operation An alarm relay printed circuit board (P/N 01022238) can be in-

stalled onto the GBE board. If the DIGBE is powered on and there 
are no errors present, then the relay is energized. When an error 
condition exists the relay is de-energized.

 Auxiliary Input (optional) Capable of accepting a remote signal from a dry contact device; 
External TDS Monitor.

 Multiple Unit Communication (optional) (ONLY in 
Twin Alternating mode)

A communication cable interconnects multiple units to operate the 
controller in the Alternating Flow mode and prohibits them from 
regenerating at the same time.

Vacuum Protection (Required)

WARNING! Do not subject the fiberglass deionizer tanks to an internal vacuum. They might be  
damaged!

Using a siphon break to vent the drain can eliminate drain line suction. If the service line is subject to a vacuum (such as a 
pump down stream), install vacuum breakers on the upper harness crosses of both tanks. Each cross has a plug that can 
be removed to provide a connection point for the vacuum breaker.

Recirculation Pump System (Optional)
Recirculation pumps are available for all of our deionizer systems. The purpose of the recirculation system is to maintain 
a minimum flow rate through the resin bed during no flow service requirements. During these periods, the water quality 
tends to deteriorate. The recirculation system draws water from the deionizer product side and pumps it back into the inlet 
side thereby keeping the flow rate high enough to prevent channeling of the resin bed and subsequent loss of quality or 
capacity. Usage of water to service causes the pump to stop pumping.
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Flow Meter (Optional, Recommended)
A flow meter is required when using a recirculation pump.

Skid Mounting and Assembly (Optional)
The deionizer systems are available skid mounted and pre-assembled for ease in installation. The complete deionizer 
including a recirculation pump, if required, can be factory mounted on a steel skid, pre-piped, the control panel installed 
and the pneumatic tubing connected to the diaphragm valves. Resin and gravel must be shipped separately. Duplex 36” 
and smaller deionizer systems can be skid mounted on a single skid and shipped to jobsite. Systems larger than 36” must 
have one skid per system.

Caustic Soda 55-Gallon Drum Heaters (Optional, Recommended)
Heat belts with thermostat controls specially designed for plastic 55-gallon drums are available as optional equipment. 
The heat belts wrap around the lower portion of the drum. They have a patented grounded heating element. The heating 
element is laminated between two layers of 20 mil fiberglass reinforced silicone rubber. They also have an adjustable 
thermostat 50-160ºF (10-71ºC), 6 foot long power cord with 3-prong NEMA 5-15 plug, spring closure, and are moisture 
and chemical resistant. The caustic can be maintained at a constant temperature—90° to 100°F. These heat belts may be 
used in areas where the caustic soda tanks see temperatures below 65°F, or when silica removal is a requirement, and 
warmed caustic is needed. 

You can order drum heater(s) through Culligan: D1028592 - DPC-S15 Heavy Duty Drum Heater For Plastic 55 gal drum, 
120 VAC, 300 Watts.



Basic Principles   5Cat. No. 01024000

Basic Principles

The Deionization Process
Deionization or demineralization is the process of removing up to 95 percent of the dissolved minerals such as calcium, 
magnesium, sodium, manganese, sulfates, chlorides, nitrates and silica from the water supply by way of ion exchange. 
Dissolved minerals in the water consist of two parts—a metallic part which is a positively charged ion and a non-metal-
lic part which is a negatively charged ion. Two separate resins are utilized for the Deionization process; the cation resin 
exchanges the positive ions for hydrogen ions (H+) while the anion resin exchanges the negative ions for hydroxide ions 
(OH-). The cation resin is regenerated with hydrochloric acid (HCl), and the anion resin is regenerated with sodium hy-
droxide (NaOH), also known as caustic soda.

Cations:
Ammonium (NH4+)
Sodium (Na+)
Potassium (K+)
Magnesium (Mg++)
Calcium (Ca++)
Ferrous iron (Fe++)
Copper (Cu++)
Zinc (Zn++)
Aluminum (Al+++)
Chrome (Cr+++)
Ferric iron (Fe+++) 

Hydrogen (H+)

Anions:
Chloride (Cl–)
Bicarbonate (HCO3–)
Nitrate (NO3–)
Bisulfate (HSO4–)
Carbonate (CO3– –)
Silicate (SiO3– –)
Sulfate (SO4– –)
Carbon dioxide (CO2)
Silica (SiO2)

Hydroxide (OH–)

       H2O

CATION ANION

Figure 2.  Overview of deionization process.

The raw water enters the top of the first column and flows down through the resin. The cationic part of the dissolved 
minerals in the raw water is exchanged for hydrogen (H+) as the water passes through the cation resin. The water then 
flows out the bottom of the first column and into the top of the second column and flows down through the anion resin. 
The anionic part of the dissolved minerals is exchanged for hydroxide (OH-) as the water passes through the anion resin. 
Because the cations were exchanged for hydrogen and the anions were exchanged for hydroxide, the water exiting the 
bottom of the anion column is H2O with most of the minerals removed.

Cation and strong base anion resins are attracted to certain ions more than others; this phenomenon is referred to as 
affinity or selectivity. Table 1 shows the strong acid cation resin affinities and the strong base anion affinities.

Table 1. Strong acid cation and strong base anion affinities.

Cation Affinities Strong Base Anion Affinities
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Aluminum Sulfate
Iron Carbonate

Calcium Nitrate
Magnesium Chloride
Potassium Bicarbonate

Sodium Silica
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Regeneration
Hydrogen-rich acid passes down through the Cation resin bed during the regeneration cycle. The other positively charged 
ions (calcium, magnesium, sodium, etc.) are forced off the resin and are replaced with hydrogen ions. These hydrogen 
ions attach themselves to the negatively charged sites on the resin beads.

Hydroxide-rich caustic soda passes down through the Anion resin bed during the regeneration cycle. The other negatively 
charged ions (sulfate, chlorides, carbonate, etc.) are forced off the resin and are replaced with hydroxide ions. These 
hydroxide ions attach themselves to the positively charged sites on the resin beads.

CAUTION! During regeneration the unit does not provide water to service.

Resin Types and Uses
The Culligan Premier Series Automatic Deionizer is supplied with Strong Acid Cation Resin and Type II Strong Base 
Anion resin or Weak Base Anion resin.

Strong Acid Cation Resin is especially suited for the cation removal in high purity water demineralization. This resin pos-
sesses high exchange capacity combined with excellent chemical and physical stability under a wide range of operating 
conditions. Used in both Two Bed Deionizer and Mixed Bed Deionizer applications.

Weak Base Anion Resin is used when carbon dioxide or silica is not required to be removed from the water. Weak base 
resins are generally higher in acid-removing capacity than strong base resins and are generally more stable at higher 
temperatures. Used primarily in Two-Bed Deionizer applications.

Type II Strong Base Anion Resin removes mineral acids efficiently, and is stable at temperatures up to 105°F. Used 
primarily in Two-Bed Deionizer applications.

Deionizer Performance Characteristics
Two-Bed Deionizers normally produce water in the 10,000 ohms to 200,000 ohms range. The quality of water capable of 
being produced by the deionizer is directly related to the amount of sodium leakage from the Cation column and the Type 
of Anion Resin being used. The lower the sodium leakage, the higher the quality produced. Example: 1.0-ppm sodium 
leakage will provide 400,000 ohms from a Strong Base Anion Resin, but 200,000 ohms from a Weak Base Anion Resin. 
While 2.0-ppm sodium leakage will only yield 200,000 ohms from the strong base and 100,000 ohms from the weak base. 
The sodium leakage from the Cation column also directly affects the pH of the product water and is one of the factors in 
determining the amount of silica leakage from a strong base anion resin.

The capacity of the cation resin is determined by three factors: the regenerant level (lbs of acid per ft3), and the content 
of Sodium and Alkalinity in the raw water. At a Hydrochloric Acid dosage of 6 lbs per ft3, 30% Sodium and 50% Alkalinity, 
the Cation Capacity will be approximately 23,500 grains per ft3. However, on the same raw water (30% Sodium and 50% 
Alkalinity), by increasing the Acid dosage to 9 lbs per ft3, the capacity will be increased by 10% to 26,000 grains per ft3.

The capacity of the strong base anion resin is actually determined by four factors: the regenerant level (lbs of sodium 
hydroxide per ft3), and the content of Monovalent Ions, Carbonic Acid, and Silica in the raw water. At a Sodium Hydrox-
ide dosage of 6 lbs per ft3, 25% Monovalent ions, 10% Carbonic Acid, and 5% Silica, the Strong Base Anion Capacity is 
16,000 grains per ft3. If Silica increases to 10%, the capacity decreases to 15,700 grains per ft3.

The capacity of the Anion Resin normally dictates the service run length of the deionizer. The Cation resin usually has 
more capacity than the Anion. Normally a two-bed deionizer comes with a Cation and an Anion that have the same 
physical size and quantity of resin. The extra capacity of the Cation can be used to regenerate the Anion in systems using 
sequential regeneration.
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Peak Quality

Water 
Quality

Length of Service Run

Figure 3.  Water quality related to length of service run.

During normal operation of a two-bed deionizer, after completion of regeneration, the system rinses to a pre-determined 
quality (usually 50,000 ohms). During operation the quality will continue to climb until the maximum quality is reached. 
The Sodium Leakage from the Cation resin as previously noted determines the maximum quality of water. The dumping 
of Silica, followed by Bicarbonates and Chlorides, indicates the end of the service run. A silica monitor is required if one 
of the critical factors of operation is silica removal. The pH will drop below 7.0 as the Chlorides start to come through to 
service. The Chloride leakage can be determined by monitoring the pH of the product water. The graph depicts the normal 
performance curve for a two-bed deionizer. Notice that the quality will increase slightly just before the end of the run. The 
water quality will then drop until the pre-determined set point is reached, then regeneration is required.

Meaning of pH
The pH is used to measure the acidic or alkaline level of a solution. High pH denotes a more alkaline solution. Low pH 
denotes an acidic solution. The pH is actually the measure of hydrogen ion concentration in water, and equals the ratio of 
Bicarbonate Alkalinity to Free Carbon Dioxide. All natural waters fall within a pH of 6.0 to 8.0. A pH of 7.0 is considered to 
be neutral.

pH
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Acidic Neutral Basic
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Quality of Water (Conductivity or Resistivity)
Ions in the water conduct electricity. Electric current flows easier with high concentrations of ions than it does with low 
concentrations. High quality water is low in ion concentration therefore, has a high resistance to electric current. The mea-
surement of electrical conductivity or resistivity provides an accurate measurement of ionic concentration in the water.

Sodium Chloride 
(mg/l)

TDS, mg/l  
(as CaCO3)

Conductivity 
(µS/cm)

Resistivity 
(ohms)

TDS, grains/gal 
(as CaCO3)

0.024 0.020 0.050 20,000,000 0.0011
0.026 0.022 0.055 18,000,000 0.0012
0.033 0.028 0.07 14,000,000 0.0016
0.039 0.033 0.08 12,000,000 0.0019
0.047 0.04 0.1 10,000,000 0.0023
0.094 0.08 0.2 5,000,000 0.0047
0.235 0.20 0.5 2,000,000 0.0116
0.47 0.40 1.0 1,000,000 0.0233
0.63 0.53 1.3 750,000 0.030
0.94 0.8 2 500,000 0.046
2.35 2.0 5 200,000 0.117
4.70 4.0 10 100,000 0.234
9.41 8.0 20 50,000 0.467
23.5 20 50 20,000 1.17
47.0 40 100 10,000 2.34
94.1 80 200 5,000 4.68
470 400 1,000 1,000 23.4
941 800 2,000 500 46.8

= Typical performance range for two-bed deionizer
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Deionizer Specifications

Strong Base Systems
Model QS-21 QS-24 QS-30 QS-36 QS-42 QS-48

Service Flow Rate
Minimum

GPM 4.4 6.3 9.8 14.2 19.2 25.1
LPM 16.7 23.8 37.1 53.7 72.7 95.1

Nominal
GPM@PSI 
Drop

20@23 30@15 50@22 70@22 100@17 125@21

LPM@Bar 76@1.59 114@1.04 189@1.52 265@1.52 379@1.17 473@1.44
Nominal Capacity

Grains 100,000 180,000 280,000 420,000 520,000 720,000
Resin Volume (Cation/Anion)

ft3 5/6 9/9 14/15 21/22 26/29 36/39
Liters 142/170 255/255 396/425 595/623 736/821 1019/1105

Inlet Pipe Size 1.5" 2" 2" 2" 3" 3"
Drain(s) Size

Cation Backwash 0.75" 1" 1" 1.5" 2" 2"
Cation Rinse 0.75" 1" 1" 1 1.5” 1.5”
Anion Backwash 0.5" 0.75" 0.75" 0.75" 1.5" 1.5"
Anion Rinse 0.5" 0.75" 0.75" 0.75" 1.5" 1.5"

Backwash Flow
Cation GPM 20 25 30 40 50 60
Anion GPM 5 7 8 15 20 25

Freeboard (Cation/Anion)
Inches 25"/20" 21"/21" 20"/16" 13"/10" 21"/17" 18"/14"
mm 635/508 533/533 508/406 330/254 533/432 457/355

Temperature (Min/Max)
°F 45/100
°C 7/38

Inlet Water Pressure (Min/Max)
PSI 40–60
kPa 345/691

Air (Clean dry compressed air is required)
PSI 100 (minimum 85)
SCFM 8–10
m3/hr 13.6–17

Power 120 VAC/60 Hz/1 pH/15 A (see page 27 for 240 VAC operation)
Space Required (W x D x H)

Inches 62"x35"x92" 67"x38"x99" 87"x44"x89" 99"x52"x85" 109"x61"x111 115"x64"x111"
mm 1575x889x2337 1701x965x2515 2210x1118x2261 2515x1321x2159 2769x1549x2819 2921x1626x2819

Tank ( -to-  horz.) 40" 42" 56" 60" 64" 64"
Shipping Weight

Lbs 1000 1550 2200 3000 4200 5860
Kg 454 703 998 1361 1905 2658

Operating Weight
Lbs 1950 2700 4150 5950 7700 8950
Kg 886 1227 1886 2705 3500 4068

Tank Sizes (DxH)
Inches 21"x62" 24"x72" 30"x72" 36"x72" 42"x72" 48"x72"
mm 533x1575 609x1829 762x1829 914x1829 1067x1829 1219x1829

NOTE All dimensions are approximate and subject to change without notice.
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Weak Base Systems
Model QW-21 QW-24 QW-30 QW-36 QW-42 QW-48

Service Flow Rate
Minimum

GPM 4.4 6.3 9.8 14.2 19.2 25.1
LPM 16.7 23.8 37.1 53.7 72.7 95.1

Nominal
GPM@PSI 
Drop

20@23 30@15 50@22 70@22 100@17 125@21

LPM@Bar 76@1.59 114@1.04 189@1.52 265@1.52 379@1.17 473@1.44
Nominal Capacity

Grains 126,000 189,000 315,000 462,000 609,000 819,000
Resin Volume (Cation/Anion)

ft3 6/5 9/8 15/13 22/19 29/24 39/34
Liters 170/142 255/226 425/368 623/538 821/679 1105/962

Inlet Pipe Size 1.5" 2" 2" 2" 3" 3"
Drain(s) Size

Cation Backwash 0.75" 1" 1" 1.5" 2" 2"
Cation Rinse 0.75" 1" 1" 1 1.5” 1.5”
Anion Backwash 0.5" 0.75" 0.75" 0.75" 1.5" 1.5"
Anion Rinse 0.5" 0.75" 0.75" 0.75" 1.5" 1.5"

Backwash Flow
Cation GPM 20 25 30 40 50 60

Anion GPM 5 7 8 15 20 25
Freeboard (Cation/Anion)

Inches 20"/25" 21"/25" 16"/23" 10"/16" 17"/24" 14"/25"
mm 566/707 481/707 453/651 283/453 481/679 396/707

Temperature (Min/Max)
°F 45/100
°C 7/38

Inlet Water Pressure (Min/Max)
PSI 40–60
kPa 345/691

Air (Clean dry compressed air is required)
PSI 100 (minimum 85)
SCFM 8–10
m3/hr 13.6–17

Power 120 VAC/60 Hz/1 pH/15 A (see page 27 for 240 VAC operation)
Space Required (W x D x H)

Inches 62"x35"x92" 67"x38"x99" 87"x44"x89" 99"x52"x85" 109"x61"x111 115"x64"x111"
mm 1575x889x2337 1701x965x2515 2210x1118x2261 2515x1321x2159 2769x1549x2819 2921x1626x2819

Tank ( -to-  horz.) 40" 42" 56" 60" 64" 64"
Shipping Weight

Lbs 1000 1550 2200 3000 4200 5860
Kg 454 703 998 1361 1905 2658

Operating Weight
Lbs 1950 2700 4150 5950 7700 8950
Kg 886 1227 1886 2705 3500 4068

Tank Sizes (DxH)
Inches 21"x62" 24"x72" 30"x72" 36"x72" 42"x72" 48"x72"
mm 533x1575 609x1829 762x1829 914x1829 1067x1829 1219x1829

NOTE All dimensions are approximate and subject to change without notice.
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Installation

Preinstallation Information
Read the entire instruction manual before you begin installation. Failure to install and operate the system as required will 
void the warranty. The system will perform at maximum efficiency, when installed and operated as designed.

Obtain all the materials and tools needed for the installation before beginning. Always use the correct tools to install and 
maintain the system. The installation must conform to local plumbing and electrical codes. Code compliance is the respon-
sibility of the installer or contractor.

WARNING! Vacuum breakers are required on both tanks. Failure to install vacuum breakers can  
result in serious equipment and facility damage and pose a significant hazard to  
personnel.

Operating Parameters
Parameter Minimum Maximum

Hardness — 35 grains per gallon
Iron — 5 ppm
Flow Rate 0.5 gpm/ft3 5 gpm/ft3

Chlorine — 0.1 ppm
Turbidity — <5 NTU
Water Pressure 40 psi 60 psi*
Water Temperature 45°F 100°F**
pH 6.8 —
Oil — 0

*Maximum pressure dependent on components.
**Higher temperature systems available on special order—consult factory.
• Protect the system from positive and vacuum pressure extremes. Do not expose the system to surging pressures or water hammer. 

Water hammer will cause damage to the control valves, mineral tanks, and plumbing. If a condition of this type exists, a Water Ham-
mer Arrestor must be installed to prevent damage.

• Protect the system against backpressure caused by a pump or any type of water storage system. If pressure on outlet exceeds inlet 
pressure, resin can be flushed into the inlet water supply during the service cycle.

• When routing the outlet piping to an atmospheric storage tank, a valve or flow control must be installed in the outlet piping to prevent 
over running of the system. A backpressure of 15 to 20 psi should be maintained on the system during service.

• Protect the system from freezing weather conditions. Temperatures at and below freezing will cause damage to tanks, valves and 
plumbing. Water expands when it freezes and can cause the tanks and plumbing to burst.

• Protect the system from high temperatures in excess of 100°F. Some of the components used in the manufacture of the system will 
not withstand high temperatures. Do not connect the system down stream of a hot water system. Also protect the outlet of the system 
from backup of hot water from a water heater or boiler.

• The system operates on 120 Volts from a normal 15 Amp wall outlet receptacle, which is properly grounded. Conformance to local and 
National Electrical Codes must be observed and are the responsibility of the installer. The Premier Auto DI Equipment is designed for 
indoor operation only.

• The system must be located within 10 feet of an open floor drain or sump, which is connected to a neutralization or other waste treat-
ment system. The drains from the system must contain vents, in accordance with the local plumbing codes. The flow of drain water 
should be observable. Back-pressure from overhead drain systems can affect the system, therefore; it is not recommended to run the 
drains any higher that eight (8) feet above the tanks. On overhead drains, an air gap must be installed in the highest point of the drain 
line, and local plumbing codes and regulations should be followed.

• It is recommended that inlet and outlet valves be installed on the unit for future service ability. The inlet and outlet valves are utilized to 
turn off the water to the unit so that the valves and other components can be serviced.

• Threading compounds and other contaminating materials from the installation of the piping; must be flushed from the piping prior to 
allowing water to enter the system. These foreign materials can cause damage to the valves.

• The caustic regenerate should maintain a temperature of 80-100 degrees F. The caustic can solidify at temperatures in the 50-60 
degrees F range. It is recommended to add a band heater to the chemical drum or heating element in the chemical storage container.
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Components of a Two-Bed Deionizer
The system normally is shipped partially diassembled from the factory. The following should be used as a reference for 
the correct parts against what was received. Different size units have different quantities of the media and style of internal 
distributors. All systems 21" through 48" have hub radial lower distributor systems.

Quantity Description
2 Mineral Tanks (Cation and Anion)
2 Upper and Lower Distribution System
1 Culligan DI Controller with Quality Monitor
1 Harness Assembly, Mounted on Frame
1 Strong Acid Cation Exchanger Resin
1 Strong Base Type-2 Anion Exchanger Resin or Weak Base Anion Resin
1 Gravel Underbedding
2 Air Operated Chemical Feed Pumps

The standard TDS cell is assembled in the main piping. Chemical can be drawn directly out of 55-gallon drums if desired. 
42" and 48" systems require larger drawtube assemblies because of the quantities of chemical used for regeneration. Skid 
mounting and pre-assembly is an available option from the factory.

Install vacuum breakers here

OUT

IN

Figure 4.  Premier Series Automatic Deionizer layout.
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Locating the Equipment
Locate the mineral tanks on a firm foundation preferably concrete. The system should be located near an electrical outlet. 
The electrical panel must be supplied with a 120 Volt 15 Amp circuit. Power for the recirculation pump must be run sepa-
rately. A floor drain to a central waste treatment system should be available near the installation, or a neutralization sys-
tem installed for the Deionizer. Local plumbing codes apply and special requirements may need to be met when installing 
the system.

Assembling the Deionizer
The system is not fully assembled when shipped. The two tanks are set in place and the piping built to the specific tanks 
shipped with it. The distribution system is mounted in each tank and shipped assembled inside it. Once the system is 
built and tested with the control panel, the piping is removed and packaged to prevent damage. The piping will have to 
be reassembled to the two tanks at the jobsite. An option offered is skid mounted and pre-piped (contact the factory). The 
tanks, piping and Controls are pre-assembled and shipped complete if this option is purchased. Assembly is not required 
on these systems.

1. Check the system for broken parts or damage that may have occurred during shipment. Damage during ship-
ment is considered freight damage and a freight claim should be filed with the freight lines. New parts must be 
ordered to fix the damaged ones.

2. Set the tanks in place. The tanks need to be placed a specific distance apart. See the specifications for dimen-
sions.

3. Locate the harness assembly and unbox it and set it upright in front of the tanks roughly centering between 
tanks. Locate the two (2) lower distribution pipes. These connect to the harness assembly  and the bottom of 
each tank.

4. Connect the tubing from the manifold block to the valves. Match the valve numbers on the tubing as shown in 
Figure 7 on page 16.

5. Load the resin and gravel into the mineral tanks through the top opening.

a. Fill each tank with water until the water level is 12” - 15” above the laterals. This will protect the laterals 
from being damaged when loading the gravel.

b. Load gravel and level with a piece of plastic pipe. Be careful not to damage tank and bottom distribu-
tor. Refer to Table 2 on page 14 for the amount of resin and gravel included with each deionizer.

c. Load the resin—Cation is placed in the upstream tank and Anion is placed in the downstream tank.

d. Fill the tank with water and replace upper baffle.

6. Install the upper distributors. The upper distributor is a single point screen connected to the flange adapter. 
Locate the upper distribution pipes and connect between the tank and the harness at the upper points. 

7. Once the tanks are located and the piping assembled to them, connect the inlet water supply, process water 
piping and drain lines as shown on the installation drawings that follow. Be sure to install isolation valves on the 
inlet and outlet of each system. Flush all lines of debris after completing the installation. 

8. Connect the drawtube assemblies (customer provided) to the draw connection. The drawtubes are made to be 
placed in a 55-gallon drum. The chemical can be drawn directly from its container.

WARNING! Air pressure must not exceed the maximum 100 psi.
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9. The system is equipped with diaphragm valves that are operated with solenoid valves using air pressure. The 
air pressure must be at least 85 psi for proper operation of the diaphragm valves. Connect tubing from dia-
phragm valves to the appropriate solenoid valve port. Refer to Figure 7 on page 16 for proper connections.

WARNING! Air pressure must not exceed the maximum 100 psi.

Table 2. Deionizer resin and gravel quantities.

Model Cation Resin  
Quantity (ft3)

Anion Resin  
Quantity (ft3)

Gravel per Tank  
Quantity (lbs.)

QS-21 5 6 100 (2 bags)
QW-21 6 5 100 (2 bags)
QS-24 9 9 150 (3 bags)
QW-24 9 8 150 (3 bags)
QS-30 14 15 250 (5 bags)
QW-30 15 13 250 (5 bags)
QS-36 21 22 300 (6 bags)
QW-36 22 19 300 (6 bags)
QS-42 26 29 400 (8 bags)
QW-42 29 24 400 (8 bags)
QS-48 36 39 500 (10 bags)
QW-48 39 34 500 (10 bags)

10. Slowly pressurize the system and check for leaks. If leaks are found repair as needed.



Installation   15Cat. No. 01024000

Pneumatic Diaphragm Valve Locations

C1

C4 A5

C2 A3

A1
A2

A4C3

A6C5

CP AP

C4

A1

A5

C1

C2
A3

A2

A4
C3

A6
C5

PR

PR

Figure 5.  Deionizer valve locations, front view. Figure 6.  Deionizer valve locations, rear view.

Valve Sequence Chart
Cycle Cation Anion
Diaphragm Valve C1 C2 C3 C4 C5 A1 A2 A3 A4 A5 A6
Service  O    O O
Cation Backwash O   O
Acid Draw  O  
Cation Rinse  O  
Pre Cation Fast Rinse O O
Cation Fast Rinse O O
Anion Backwash  O   O   O
Caustic Draw     O O  
Anion Rinse    O O  
Pre Anion Fast Rinse O O O
Anion Fast Rinse O O O
Quality Purge  O    O O   O
Error     
Recirc Pump O     O
NOTE O designates an open valve. All diaphragm valves, A6 and C5 solenoid valves are normally closed.
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Solenoid Valve Sequence Chart
Cycle Cation Anion Recirc
PLC Output Y001 Y002 Y003 Y004 Y005 Y006 Y101 Y102 Y103 Y104 Y105 Y106 Y107 Y108

Solenoid C1 C2 C3 C4 C5 CP A1 A2 A3 A4 A5 A6 AP RP
Solenoid Valve NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Service  E     E E 
Cation Backwash E  E  
Acid Draw  E  E
Cation Rinse  E  
Pre Cation Fast 
Rinse

E E

Cation Fast Rinse E E
Anion Backwash  E   E  E
Caustic Draw     E E  E
Anion Rinse     E E  
Pre Anion Fast 
Rinse

E E E

Anion Fast Rinse E E E
Quality Purge  E    E E   E  
Error  
Recirc Pump Relay E
NOTE E designates solenoid is energized. 

All solenoid valves NC.

Pneumatic Tubing Diagram

Figure 7.  Deionizer pneumatic tubing.
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Deionizer Typical Installation
Deionizers produce low conductivity water usually in the 5-100 ųs/cm range, which means the water is aggressive and 
wants to dissolve any material with which it comes in contact. Drain lines and product lines must be made of corrosion 
resistant materials, such as PVC, CPVC, or stainless steel.

The deionizer has an inlet, an outlet, and four drain lines. It is recommended that manual valves be installed on the inlet 
and outlet of the system for servicing. The cation drain (C5) will transport waste acid, the anion drain (A6) will transport 
waste caustic soda, and the backwash drains (C4 and A5) will transport low quality waste deionized water. Water from 
the cation and anion drains MUST ALWAYS be neutralized prior to sending it to the city sewage system. This can 
be governed by local plumbing codes and discharge permits. The maximum recommended height for the drain lines is 
eight (8) feet above the top of the unit. When using a recirculation pump, installation of a check valve on the inlet of the 
DI is required to prevent deionized water, acid or caustic from being fed into the incoming lines. The recirculation pump 
comes with a flow control, check valve, hose and all necessary fittings to install the unit as shown in Figure 8 and Figure 
9.

OPTIONAL
FLOW
METER

MINIMUM DRAIN HEIGHT - 3 FEET

MAXIMUM DRAIN HEIGHT - 8 FEET

TO WASTE TREATMENT SYSTEM 
       OR RECYCLE SYSTEM

TO WASTE TREATMENT SYSTEM

OUTLET TO PROCESS

CONTROL

MANUAL
OUTLET
 VALVE

HYDROCHLORIC
        ACID

    OPTIONAL
RECIRCULATION
       PUMP

 CAUSTIC
DRAW TUBE
ASSEMBLY

    ACID
DRAW TUBE
ASSEMBLY

MANIFOLD
REGULATOR

   SODIUM
HYDROXIDE

VACUUM 
BREAKERS

PRESSURE REGULATOR

 BALL
VALVE

 SAMPLE
 VALVES

INLET

CHECK
VALVE

CHECK
VALVE

MANUAL INLET VALVE

FLOW
CONTROL

 BALL
VALVE

NOTE: If you are going to heat the caustic drum, make sure that 
it is positioned close enough to the Caustic Tank to ensure that 

the caustic chemicals do not cool before reaching the tank.

C5 A6

C4 A5

Figure 8.  Deionizer installation, front view.
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Caustic Waste Acidic 
Waste

Low-Quality DI Waste

Main Air Regulator

Secondary Air Regulators (2)

Sodium 
Hydroxide Hydrochloric 

Acid

Cation Tank 
Pump (CP)

Anion Tank
Pump (AP)

Figure 9.  Deionizer installation, rear view.

Electrical Installation

CAUTION! Observe the precautions listed below before beginning the electrical installation of your 
deionizer controller. Failure to do so may cause permanent damage to the controller.

• Follow the local electrical code requirements.
• Be sure electrical power is off and disconnected at the source before completing any wiring/cabling connections.
• Provide a dedicated 120 Volt circuit for the Smart Controller system to ensure maximum electrical protection.
• DO NOT include the Smart Controller wiring cables in any conduit or raceway containing other 120 Volt or higher 

circuits.
• Maintain a distance of at least 10 feet between the Smart Controller and any electrical distribution panels, race-

ways carrying 300 Volts or more, and electrical motors of 1 horsepower or more.
• Use the cabling provided. Failure to do so may effect performance of the Smart Controller adversely.
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Cable Routing
All input and output connections to the circuit board are 24 Volt or less. 

Although the cables do not have to be run in conduit, it is necessary that long runs of cable be supported or protected by 
strapping them to the equipment piping. If conduit will be used to route the shielded cables, three factors must be consid-
ered:

1. Keep cables at least six (6) inches away from 120 Volt or higher electrical circuits.

2. GROUND the conduit (if metallic) to a known “earth ground” location.

A series of holes are located on the sides and bottom of the DI Controller (see Figure 10). Strain relief fittings are provided 
with the controller enclosure for interconnecting wiring. Install the plastic fittings as needed. Remove the compression nut 
and rubber sleeve from each fitting. Prior to connection of the cable wires to the circuit board, slide the compression nut 
and sleeve over the cable for the wiring connections. When wiring is completed, apply a small amount of silicone to the 
rubber sleeve and reassemble. This will assure all wiring is secure and assist in making the tightening of the fitting easier. 
Insert the plugs provided to block any holes not used for wiring or other accessories.

NOTE AP = Anion tank pump, not acid pump. CP = Cation tank pump, not caustic pump.

SOLENOID 
MANIFOLD
01023880

FLOW METER, 
MODEM, TDS

CONTROL
01023499

A6
C5

AP
CP

Figure 10.  Deionizer cable routing.
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Connecting Power to Deionizer Controller
1. Insert the power cable into the control panel.

CP AP A2 C1 C3 C4 A5

A4A1A3C2A6C5

2. Connect the wires to the disconnect switch as indicated on the unit wiring 
schematic diagram (see Figure 13 on page 27).

3. Plug in the power cable to dedicated 120V power source. (For alternate 
voltages, see Figure 13 on page 27)

4. Turn power to control box to the On position (I = on, O = off). The display 
should light up. Complete the controller programming before perform-
ing the initial system startup (see “Deionizer Controller Programming” on 
page 29).

Display

Power 
Knob



Start-Up Procedures   21Cat. No. 01024000

Start-Up Procedures

The assembled Deionizer is now set in place and installed. The system was tested at the factory prior to shipment and 
found to be in proper working condition. However, vibrations during shipment may cause minor problems. Before begin-
ning the start-up procedures check the equipment, plumbing and electrical for leaks and operation.

Check Deionizer Controller
Read the Deionizer Controller Programming section on page 29 thoroughly and familiarize yourself with the operation 
of the GBE Deionizer controller. Turn the controller on and check its programming and set up all the details according to 
the instructions provided. Do not turn the water on during this step.

Chemical Feed Pumps
The Premier Series Deionizer is equipped with two (2) air operated diaphragm pumps, which are used to feed the regen-
eration chemicals into the system. One pump is for feeding the acid (typically Hydrochloric Acid) for the Cation regenera-
tion; the other is for feeding the Sodium Hydroxide (Caustic Soda) for the Anion regeneration. Because the pumps are air 
operated; a proper clean air supply must be provided for the main air regulator. The main air regulator is located on the 
shelf, where the two pumps are mounted (see Figure 9 on page 18). Refer to the Chemical Air Pump manual shipped 
and packaged with this manual for further operational details, troubleshooting and spare parts.

Regeneration Chemicals
Before proceeding with the system start up make sure that you have available the proper amount and type of regeneration 
chemicals on hand. Refer to Appendix B on page 77 for details on the suitable regeneration chemicals. Regeneration 
chemicals are typically available in 55 gallon drums, or 250 gallon carboys. The recommended raw chemicals for regener-
ation of the Premier Deionizer are:

• 20o Baume (32% by Weight) Hydrochloric Acid (HCl)
• Recommended Grade: Food Grade
• Minimum Grade Required: Technical Grade

• 50% Liquid Sodium Hydroxide (NaOH) or Caustic Soda 
• Recommended Grade: Mercury Cell Grade 
• Minimum Grade Required: Rayon Grade.

Set up the chemical containers properly near the deionizer as shown in Figure 8 on page 17. Follow all chemical han-
dling procedures as specified in the cautions in Appendix B on page 77.

Caustic Temperature
For proper regeneration of the anion resin it is recommended that the caustic be maintained at a temperature between 80o 
– 100o F. A heating device, like a drum band heater or a heating blanket, is recommended. Contact factory for assistance 
in selecting the proper device for your application.

NOTE If you are going to heat the caustic drum, make sure that it is positioned close enough to the Caustic 
Tank to ensure that the caustic chemicals do not cool before reaching the tank.

NOTE Resins provided with the system are typically in the non regenerated form, unless otherwise specified 
when ordering. The resin in both tanks needs to be double regenerated before the system is set on 
line. Follow the start up instructions below.

Start-Up
WARNING! THE CHEMICALS USED FOR THE REGENERATION ARE DANGEROUS CHEMICALS! 

HANDLE THEM WITH EXTREME CARE. ALWAYS WEAR PROTECTIVE CLOTHING, 
GLOVES, AND FACE SHIELD WHEN WORKING WITH DANGEROUS CHEMICALS. IN 
CASE OF ANY ACCIDENTAL CONTACT WITH THE EYES OR SKIN, FLUSH IMMEDI-
ATELY WITH LARGE AMOUNTS OF CLEAN WATER, AND SEEK IMMEDIATE MEDI-
CAL ATTENTION. 

ALWAYS ADD THE CHEMICAL TO THE DILUTING WATER, NEVER IN REVERSE OR-
DER

RECOMEMMENDATION: For safety you may want to perform the initial setting of the 
chemical feed pumps (steps  7 and 14 in the Startup procedure) utilizing a bucket of 
water and a stop watch to set the pump flow rates. Once you have set the flow rates 
with water reconnect pumps to the chemical tanks. Adjust accordingly during the 
Preconditioning Regeneration.
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1. Turn the air supply on the main regulator and set the pressure at 80 psi. Observe the feed water static pressure. 
Turn the air pressure regulator to 75-95 psi. See Figure 8 on page 17 and Figure 9 on page 18.

2. Slowly turn on the inlet water ball valve about half the way, observe for any leaks. The OUTLET valve should be 
CLOSED.

3. Turn the system controller on and initiate MANUAL REGENERATION: see "Manual Regeneration" on page 
38.

4. Set the system in SERVICE. Valves C2, A2 & A3 will be OPEN. You will hear water flowing through and start 
filling first the CATION tank and then gradually the ANION tank. Do not turn the feed water valve to full throttle. 
You want the tanks to fill slowly, because the tanks are still full of air. As the tanks are filling up you may hear 
air escaping through the vacuum breakers. Once the tanks are filled; you cannot hear the water flowing; shut 
the feed water valve off.

5. Manually (see page 42) advance the GBE controller to CATION BACKWASH. Valves C1 & C4 will be ener-
gized. Slowly turn the feed water ball valve ON - SLOWLY, at first you may hear some of the entrapped air 
coming out from the tank and then you will hear water flowing to drain. Observe that you have a constant flow 
of water to drain and that you are not blowing any resin out of the tank. Then start opening the feed water 
valve SLOWLY to full throttle. Let the Cation tank continue the backwash for the preprogrammed time on the 
controller. The water to drain may originally be discolored light to dark yellow. Make sure that at the end of the 
backwash cycle (10-15 minutes) the water comes out clear. Once the pre-programmed cation backwash time is 
expired the controller will advance to the next cycle.

6. Next cycle is “Acid Draw”. The chemical is pumped into the system utilizing an air operated diaphragm pump. 
The system is equipped with a pressure regulated feed water by-pass in order to regulate and maintain a con-
stant inlet water pressure during the regenerant chemicals injection cycles. The pressure regulator is set at 40 
– 50 psi. Check the air pressure to the chemical feed pumps; it should be 80 – 85 psi at 8-10 scfm. In this step 
the chemical feed rate and dosage is being set.

NOTE If the chemical feed pumps are not drawing any chemicals, air may still be trapped inside the upper 
piping system. Turn off the pumps and relieve the air from the upper piping system.

7. Adjust the air regulator located at the chemical feed pump in a clockwise position to the fully closed position. 
Open the regulator adjustment valve in a counterclockwise position to increase the pump flow rate. The flow 
rate for the acid feed for the corresponding model numbers is shown in Table 5 on page 64 and Table 6 on 
page 65.

NOTE REFER TO THE CHEMICAL PUMPS MANUAL (COPY ATTACHED IN THE ADDENDUM SECTION) FOR 
OPERATING DETAILS OF THE DIAPHRAGM PUMPS.

8. Once you have set the flow rate of the chemical draw the concentration of the chemical must controlled. The 
Hydrochloric Acid should be mixed at a rate of 6 – 8%. Adjust the air regulator valve to increase or decrease the 
chemical rate accordingly. The concentration of the chemical is measured with a hydrometer. See "Appendix B 
Regeneration Specifications" on page 77. 

NOTE The test port pulls from the bottom of the tank. Allow 10 minutes after an adjustment before sampling 
to allow the adjusted concentrations to reach the bottom of the tank.

9. Once you have set the acid draw advance manually to the SLOW RINSE cycle. The feed water continuous to 
be through the “By-Pass” line. Make sure that the proper flow rate is flowing through valve C3. The chemical 
draw and slow rinse cycles flow is controlled by a flow control valve located by valve C3.

10. Advance the cation column to the FAST RINSE position, let rinse for 2-5 minutes.
11. Manually advance to the ANION BACKWASH position. Valves C2, A1 & A5 will energize. Turn the feed water 

ball valve ON - SLOWLY, at first you may hear some of the entrapped air coming out from the tank and then 
you will hear water flowing to drain. Observe that you have a constant flow of water to drain and that you are 
not blowing any resin out of the tank. Then start opening the feed water valve SLOWLY to full throttle. Let the 
Anion tank continue the backwash for the preprogrammed time on the controller. The water to drain may orig-
inally be discolored light to dark yellow. Make sure that at the end of the backwash cycle (10-15 minutes) the 
water comes out clear. Once the pre-programmed anion backwash time is expired the controller will advance to 
the next cycle.

12. Next cycle is “Caustic Draw”. The chemical is pumped into the system utilizing an air operated diaphragm 
pump. The system is equipped with a pressure regulated feed water by-pass in order to regulate and maintain 
the inlet water pressure constant during the regenerant chemicals injection cycles. The pressure regulator is set 
at 40 – 50 psi. Check the air pressure to the chemical feed pumps; it should be 80 – 85 psi at 8-10 scfm. In this 
step the chemical feed rate and dosage is being set.
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13. Adjust the air regulator located at the chemical feed pump in a clockwise position to the fully closed position. 
Open the regulator adjustment valve in a counterclockwise position to increase the pump flow rate. The flow 
rate for the acid feed for the corresponding model numbers is shown in Table 5 on page 64 and Table 6 on 
page 65.

14. Once you have set the flow rate of the chemical draw the concentration of the chemical must controlled. The 
Sodium Hydroxide (Caustic Soda) should be mixed at a rate of 4 – 6%. Adjust the air regulator valve to increase 
or decrease the chemical rate accordingly. The concentration of the chemical is measured with a hydrometer. 
See "Appendix B Regeneration Specifications" on page 77. 

NOTE The test port pulls from the bottom of the tank. Allow 10 minutes after an adjustment before sampling 
to allow the adjusted concentrations to reach the bottom of the tank.

15. Once you have set the caustic draw advance manually to the SLOW RINSE cycle. The feed water continuous 
to be through the “By-Pass” line. Make sure that the proper flow rate is flowing through valve C3. The chemical 
draw and slow rinse cycles flow is controlled by a flow control valve located by valve A4.

16. Advance the cation column to the FAST RINSE position, let rinse for 2-5 minutes.

17. Advance manually to the service position. The initial start up procedure is complete. Now you are ready to pre-
pare the system for operation.

Resins Preconditioning Regeneration
NOTE Proceed with the resin regeneration and conditioning process. As mentioned earlier the resins are 

provided in the non regenerated form and they need to be double regenerated to be placed in the fully 
regenerated forms.

1. Initiate Manual Regeneration  (page 38). Cation regeneration will start. Let cation column go through the 
Backwash Cycle. This is a good time to re-check the backwash flow rate previously set and for any resin loss to 
drain.

2. The cation will advance to the Acid Draw Cycle. The system will start feeding the acid. Check flow rates and 
concentrations as specified above. Let the system run the total 30 minutes of the Acid Draw.

3. Manually advance the system through the cycles, restart manual regeneration and return the cation column to 
the Acid Draw cycle. Leave the cation column to go through a second acid draw process and allow completing 
the entire regeneration process.

4. Once the cation column is completed repeated the same procedure for the Anion Column.

During a complete regeneration you need to sample the chemical mixture concentration at the sampling ports C3 and A4. 
These ports sample the chemical concentration at the bottom of each tank. Sample should be taken every 10-15 minutes 
during the acid and caustic cycles. Allow the time for the chemical to travel through the resin bed. The value at the bottom 
of the tank should be similar to the feed at the top of the tank. If different than the value established at the top of the tank 
some further adjustments may be required.  

WARNING! THE CHEMICALS USED FOR THE REGENERATION ARE DANGEROUS CHEMICALS! 
HANDLE THEM WITH EXTREME CARE. ALWAYS WEAR PROTECTIVE CLOTHING, 
GLOVES, AND FACE SHIELD WHEN WORKING WITH DANGEROUS CHEMICALS. IN 
CASE OF ANY ACCIDENTAL CONTACT WITH THE EYES OR SKIN, FLUSH IMMEDI-
ATELY WITH LARGE AMOUNTS OF CLEAN WATER, AND SEEK IMMEDIATE MEDI-
CAL ATTENTION. 

ALWAYS ADD THE CHEMICAL TO THE DILUTING WATER, NEVER IN REVERSE OR-
DER

RECOMEMMENDATION: For safety you may want to perform the initial setting of the 
chemical feed pumps (steps  7 and 14 in the Startup procedure) utilizing a bucket of 
water and a stop watch to set the pump flow rates. Once you have set the flow rates 
with water reconnect pumps to the chemical tanks. Adjust accordingly during the 
Preconditioning Regeneration.
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Operation

Service Mode
When power is first applied, select SERVICE mode or STANDBY mode for the system. When in SERVICE mode the 
system deionizes water. 

The system will remain in SERVICE mode until any of the following conditions occur:
• The user requests a manual regeneration,
• An exterior quality sensor senses low quality,
• The optional TDS probe senses low quality,
• The system reaches the programmed capacity, or
• The system reaches the programmed number of days between regenerations.

NOTE If power is lost while in SERVICE mode, the system will automatically be placed back into SERVICE 
mode when power is restored.

WARNING! In the event of an air pressure loss the automatic deionizer will NOT supply any prod-
uct water. It is the customer’s responsibility to ensure that no downstream equipment 
or processes will be damaged by this no flow condition.

Twin Alternating Mode
The twin alternating mode uses two stand-alone controllers and a standard communication cable (P/N 01016327) to con-
nect the systems. 

• Interconnect the two controllers by installing the communication cable (P/N 01016327) to the terminal RS485 on 
the back side of the GBE circuit boards. (See Figure 12 on page 26).

• Refer to "Twin Alternating Mode for Multi-System Setup" on page 34 to program control for alternating mode.
• The system is set up as alternating mode, using one of the controllers as the master and one of the units as the 

slave. The two units need to have the jumper at position J22 set to the two pins located towards the outside edge 
of the DIGBE board for both boards. 

• After initially setting up the system in alternating mode the master system should go into service and the slave sys-
tem should go into standby mode. See "Twin Alternating Mode for Multi-System Setup" on page 34.

• If the master or the slave ever loses communication with each other, the controller displays the error message 
“Lost Comm.” Both systems will change from alternating mode to single mode and continue to operate as if each 
system were a single system. To return to twin alternating mode, select the Twin Alternating mode from the system 
setup menu. 

• If either unit detects that one system is in error condition for more than one minute, then the unit that is in standby 
mode will go into service. In a twin alternating system, if a unit is in error condition and the user selects the clear 
error option, then that unit changes status to standby mode. If the master and slave both ever display standby then 
the master changes status to service. If the master and slave are ever both in service then the master changes 
status to standby. If either unit is in standby and the other unit is in regeneration the unit in standby changes status 
to service.

Triggering Quality Purge Mode
If, while the system is in SERVICE mode and the flow meter is flowing at one (1) count per second or greater, the mea-
sured water quality remains below the minimum level set on either the interior or exterior quality probe for a period longer 
than the user-specified QUALITY DELAY TIME, the system will do the following:

1. Change the system status from SERVICE to QUALITY PURGE.

2. Start a Quality Purge Timer.

During quality purge, treated water will flow to the drain while also flowing to service. The system will measure the quality 
of this water. If the quality of the water meets the required quality, the system will return to service mode.

NOTE Water quality might be low if there is flow to service while performing the quality purge.
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Triggering Regeneration Mode
There are four conditions that can trigger a regeneration:

1. If the flow meter keeps flowing at a minimum of 1 ct/second or greater and all of the following conditions occur:
• The system detects poor quality water
• The Quality Purge Timer reaches the user-specified QUALITY RINSE TIME
• The NUMBER OF GALLONS SINCE LAST REGEN value is greater than the user-specified MINIMUM CA-

PACITY 

The poor quality water value is user defined as a TDS or conductivity level. This level should be set at a level 5–15 
ųs/cm higher than the lowest quality water expected to be produced by the system. Note that the Premier Auto DI 
Systems usually produce their poorest quality water immediately after each regeneration (Figure 3 on page 7). 
See "Programming an External Quality Monitor" on page 88 for more information about setting this value.

Then the system switches state from QUALITY PURGE to REGENERATION.

The TDS limit initiates a quality purge mode for the adjustable programmed cycle time default value of 5 minutes. 
After this duration, if TOTAL GALLONS SINCE LAST REGEN is above the minimum gallon capacity and TDS is 
above the TDS limit, then the system will go into regeneration. 

If the TDS level drops below the TDS limit during the default quality delay of fifteen (15) seconds then the system 
will return to service. This is designed to rinse away any temporary high TDS spike that may exist. (See "Cycle 
Times" on page 39 to change quality delay)

2. While in SERVICE mode, if the TOTAL GALLONS SINCE LAST REGEN exceeds the user specified value of 
CAPACITY (and the CAPACITY value is NOT set to 0), then the system will switch to the REGENERATION 
mode.

3. While in SERVICE mode, if the time is currently equal to Time-of-Regen and the REGEN INTERVAL user spec-
ified value is not zero and the number of days since the last regen is equal to or greater than the REGEN inter-
val value, then the system shall enter the REGENERATION mode.

4. When in service mode, if the user requests a manual regeneration via the controller menu, the system will move 
to regeneration mode.

When the system enters the REGENERATION mode, it begins a ten-step regeneration process (see "Regeneration Time 
Cycles" on page 63).

WARNING! In the event of an automatic deionizer regeneration failure, where water quality re-
mains poor following a regeneration, the automatic deionizer will switch to an error 
mode and will NOT supply any product water. It is the customer’s responsibility to 
ensure that no downstream equipment or processes will be damaged by this no flow 
condition.

WARNING! In the event of a power loss during regeneration and subsequent power return, the 
automatic deionizer will change to recovery mode. See page 34. While in recovery 
mode, NO product water will be supplied. It is the customer’s responsibility to ensure 
that no downstream equipment or processes will be damaged by this no flow condi-
tion.

Triggering Error Mode
If the flow meter keeps flowing at a minimum of 1 ct/second or greater, and a TDS probe or external sensor detects poor 
quality water, and the Quality Purge Timer Reaches the user specified QUALITY RINSE TIME and the NUMBER OF 
GALLONS SINCE LAST REGEN is less  than or equal to the user specified value of MINIMUM CAPACITY,  then the 
system switches state from QUALITY PURGE to ERROR.

If, before the QUALITY RINSE TIME is reached, the flow meter drops below 1 ct per second and/or the system senses 
good quality water, then the system reverts to SERVICE mode.
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Deionizer Schematics

Deionizer Circuit Board Layout–Front

Figure 11. Deionizer circuit board layout, front view.

Deionizer Circuit Board Layout–Back

POWER-24VAC

*

Alarm Relay Board
(optional)

Optional Modem
Connection

Data Port
PLC Output

Flow Meter Cable
(optional)

J22 Connection
(Jumper)

RS485 Connection
(Communication Cable)

JLO Connection
MT Board/ TDS Probe

24v

Figure 12. Smart Controller circuit board layout, rear view. 

Keypad connector

Battery 
CR2032 (Postitive Side Up)

Pull protective tab before activating 
power to activate the battery

OLED Display
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Deionizer Wiring
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Figure 13.  Deionizer wiring, single.

Notes
1. Install all black leads from items 13 and 14 (solenoid valves) onto item 9 (screw leads on panel to any terminal as they are all 

common).
2. Install all white leads from items 13 and 14 onto items 5 and 6 in the locations shown.
3. Install black lead wire from item 14, locations A6, AP, C5, and CP, onto item 17.
4. Install the five-pin connector end from item 7 into item 2 with the black wire located in gnd location.
5. To convert the power supply for the unit from 120 VAC to 208-230 VAC or 240 VAC, rewire the item 1 as shown above.
6. Install the phone jack connector end into Port #2 on item 5.
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C1
1
2
3
4
C2
5
6
7
8

A1
A2
A3
A4

A5
A6
AP

PLC-OUTPUTS

RP

6

C1
X1
X2
X3
X4
C2
X5
X6
X7
X8

C3
Y1
Y2
Y3
Y4
C4
Y5
Y6

24V
0V

RUN

STOP

G

5

BLACK
GREEN

RED

C1
C2
C3
C4

C5
CP

To 1

Figure 14.  PLC  connections. All wires are white unless otherwise noted.

Item No. Part No. Description Quantity
1 01025814 Transformer, 120/208/240VAC, 24VAC, 20VA 1
2 01024074 DI, GBE, PCB 1
3 01021263 Disconnect Switch 1
4 01023673 Power Supply, PLC, 24V, DC, 1.3A 1
5 01025188 CPU, PLC, 6 Outputs 1
6 01023675 Output Module, PLC, 8 Outputs 1
7 01024109 Cable, TTL 1

10 01022143 PCB, MT 1
11 01024156 TDS Sensor 1
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Deionizer Controller Programming

Program Data Input
There are a few items to note to help you program the Culligan® Premier Series Automatic Deionizer.

Slew Rates This term refers to the speed at which the display moves through the input of material. For ex-
ample, holding down  for five (5) seconds when changing the Set Hour setting will increment 
the number faster. Pressing the  or  for shorter intervals (fewer than five (5) seconds) will 
slow the rate. 

Programming Mode 
Timeout

If there is no keypad activity for a one-minute period while in programming mode, the deion-
izer controller will exit programming mode and display the home screen. Any setting that was 
changed prior to the controller timing out will revert to its original value. Press  to save the 
setting.

Program Input 
Acceptance Press  to select a value to make it changeable,  or  to change, and press   again to 

accept a selected setting value. (You must press  prior to programming mode timeout.) 

Menu Lockout
It is possible to lock the keypad of the Premier Series Automatic Deionizer controller so that users will have access only to 
the MANUAL REGEN, SET DATE/TIME, and DIAGNOSTICS menus. 

SERVICE 1
LOCKED 
JAN-01-11  12:01P

The system can be locked from the home screen. Press  and   simultaneously 
and holding them down for 10 seconds until you see the word LOCKED.  

SERVICE 1
UNLOCKED 
JAN-01-11  12:01P

Repeating this process will unlock the keypad.

NOTE Menu lockout may only be completed from the home screen.
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Navigating the Menus and Keypad

UP ARROW 
keypad button

CHECKMARK 
keypad button

DOWN ARROW 
keypad button

EXIT/CANCEL 
keypad button

SERVICE 1
STANDBY 2

NOV-08-10  12:01P

UP ARROW  button: scrolls up the menu

DOWN ARROW  button: scrolls down the menu

CHECK MARK  button: selects the highlighted option, opens a new screen, or accepts a 
changed setting

CANCEL or EXIT  button: returns to the previous screen or cancels a changed setting

NOTE Hold down the  or  button to quickly scroll through the setting without repeatedly pressing the 
button.

Basic Menu Operation
SERVICE 

JAN-01-13 9:00A
10.0GPM 161PPM

1. This is the home screen. Press  or  or  to display the main menu.

>1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP

2. This is the main menu. The cursor/pointer (>) shows where you are in the menu.
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 1)INFORMATION
 2)MANUAL REGEN
>3)SET DATE/TIME 
 4)ADV. SETUP

3. Use  or  to scroll through the menu. The selection cursor scrolls down to the 
next line or display the next screen.

4. Press   to select the item next to the cursor.

SET
MONTH     JAN 5. The deionizer controller screen displays a setting title and value. Here we see the 

current value for the month setting is January.

SET
MONTH    >JAN 6. Press   to select the item. The screen displays a cursor next to the value. This 

indicates that the value may be changed by pressing the  or  button.

SET
MONTH    >FEB

7. Press  to select a new value. The screen displays the new setting value next to 
the cursor.

8. Press  to select the next available value. You may press  or  to scroll 
through all available options for this setting.

SET
MONTH     FEB

9. Press   to accept the selected screen value. The screen displays the value, no 
longer preceded by the cursor.

SET
DAY       1 10. Press   to scroll to the next setting.

 1)INFORMATION
 2)MANUAL REGEN
>3)SET DATE/TIME 
 4)ADV. SETUP

11. Press  to exit from the setting without saving changes. The screen displays the 
parent menu (such as the main menu).

SERVICE 1

FEB-01-13 9:00A
10.0GPM 161PPM

12. Press  to display the home screen.
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First Time Setup

First Time Setup Procedure
After completing the plumbing connections to the Premier Series Automatic Deionizer, turn on the Controller.

FIRST TIME SETUP
PRESS DOWN ARROW 1. Plug in the wall transformer. When a new controller is first turned on, the screen 

displays FIRST TIME SETUP. Press  or . 

S/N:12345678

FWR***LT30
MON DD  YEAR

2. The screen displays the serial number, firmware version, and born-on date of the 
firmware version of the deionizer controller.

3. Press  or  to view the first time setups setting.

First Time Setup Other Values
Use the procedure on page 30 to change the values of other Premier Series Automatic Deionizer Controller settings. 
After changing the setting, press  to accept the displayed screen value.

Screen Display Range Changing the Setting

SET
MONTH   >JAN Jan–Dec Press  to change the month. The screen displays the selected 

year.

SET
DAY      >1

1–31

Press  to change the day. The screen displays the new day.

SET
YEAR   >2013 2008–19 Press  to change the year. The screen displays the selected year.

CLOCK TYPE

>12HR 12 or 24 Press  or  to change the setting. The screen displays either 12 
or 24.

SET HOUR

>12PM 12PM– 
11AM

Press  or  to change the hour. The screen displays the new 
hour with AM or PM.

SET
MINUTES   >11

0–60
Press  or  to change the minute. The screen displays the new 
minute.
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Completed First Time Setup
SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

4. When the setup is complete, the screen displays the home screen. Note the new 
date selected during the setup.

>1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP

5. Press  to display the main menu.
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System Setup

Single System Setup
The Culligan® Premier Series Automatic Deionizer can be configured to operate with one or two deionizer systems.

 1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
>4)ADV. SETUP

1. From the main menu screen, press  to 4) ADV. SETUP. 

2. Press . The screen displays the Advanced Setup menu.

>1)SYSTEM SETUP
 2)REGEN SETUP
 3)CYCLE TIMES 
 4)AUXOUT SETUP

3. Press . The screen displays the System Setup settings.

SYSTEM SETUP
>SINGLE

4. The default configuration is a single deionizer system. The deionization system is 
available as a duplex alternating configuration. If you purchased a duplex system, 
press  and  or  to change the setting to ALTERNATING; otherwise leave 
at SINGLE.

Twin Alternating Mode for Multi-System Setup
NOTE If the system uses two sets of deionizer systems, the user-specified settings apply to both systems.

ALTERNATING MODE
>MASTER

5. If you selected an ALTERNATING configuration, you must set up each deionizer 
in the system as either MASTER or SLAVE1; SLAVE1 must have identical settings 
as the MASTER. Press  and  or  to change the setting to either MASTER 
or SLAVE1.

PFLOW UPDATE
>UPDATE NOW 6. If you selected the MASTER deionizer in the system, you can press     to 

select UPDATE NOW, which applies the MASTER device settings to SLAVE1. 

NOTE PFLOW UPDATE works only in one direction. SLAVE1 deionizer settings can NOT be applied to the 
MASTER deionizer.

NOTE Only one system set should ever be in service at any given time.

Regeneration Trigger Setup

MINIMUM CAPACITY

>1000
Gals

7. This setting is used to trigger a regeneration of the deionizer based on the capaci-
ty remaining (default = 1000 gallons). This setting requires the optional flow meter. 
The batch setting begins with the Capacity setting (below) and counts down. When 
the reading gets to this value a regeneration will be triggered. To change the value, 
press   and  or . Press  when done. 

CAPACITY

>100000
Gals

8. This setting is the gallons to be treated between regenerations (default = 100,000 
gallons). When this value reaches the minimum capacity, the system triggers re-
generation. This value is reset after the regeneration. To calculate the capacity, 
use the CAAP® sizing program. The capacity of the Anion Resin normally dictates 
the service run length of the deionizer. The capacity of the strong base anion resin 
is determined by four factors: the regenerant level (lbs of sodium hydroxide per 
ft3), and the content of Monovalent Ions, Carbonic Acid, and Silica in the raw wa-
ter. For example, at a Sodium Hydroxide dosage of 6 lbs per ft3, 25% Monovalent 
ions, 10% Carbonic Acid, and 5% Silica, the Strong Base Anion Capacity is 16,000 
grains per ft3. If Silica increases to 10%, the capacity decreases to 15,700 grains 
per ft3. To change the value, press   and  or . Press  when done. 
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SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

9. Press  until the deionizer controller displays the home screen.

SERVICE 1
STANDBY 2

FEB-01-13 12:11P

NOTE If the system type is ALTERNATING, the screen displays the status of 
each deionizer. The tank that is not in service is either in STANDBY or 
REGENERATING status.

Reset Date and Time
If, for some reason, the deionizer controller incorrectly displays the date and/or time, use the Set Date/Time setting to 
change the setting.

NOTE If a modem is installed and connected to the phone line, the deionizer controller will check for the  
correct time whenever the unit dials in.

 1)INFORMATION
 2)MANUAL REGEN
>3)SET DATE/TIME 
 4)ADV. SETUP

1. From the main menu screen, press   to 3) SET DATE/TIME. 

2. Press . The screen displays the Set Date/Time menu.

Use the procedure on page 30 to change the date and time settings. After changing the setting, press  to accept the 
displayed screen value.

Date and Time Settings
Setting Range Unit of Measure Default

SET MONTH JAN–DEC — JAN
SET DAY 1–31 — 1
SET YEAR 2009–2040 — 2012
CLOCK TYPE 12 or 24 HR 12 HR
SET HOUR 12PM–12AM 

or 00:00–23:59
AM/PM unless 24-hour 

clock was selected
12PM 

or 00:01
SET MINUTES 0–59 — 1
DAYLIGHT SAVING YES or NO — YES

SERVICE 1

FEB-01-13 12:11P
10.0GPM 161PPM

3. Press  until the deionizer controller displays the home screen.

Menu Default (Re-Run First Time Setup)
This procedure will default the board to factory settings and initiate the first-time setup.

1. Power down the control.

2. While restoring power to the controller, press and hold down  and  for at least ten (10) seconds.

3. Release  and . The screen display will be blank—if the screen is not blank then repeat step 1.

4. Wait up to 30 seconds for the screen to light and then display FIRST TIME SETUP.

5. Follow the First Time Setup procedure.
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Adding and Programming Accessories

TDS Probe
The standard Premier Series Auto DI ships with a TDS probe installed as shown in Figure 10 on page 19.  This probe 
is connected to the DI GBE controller board as shown in Figure 11 on page 26.  The programming for the TDS probe 
is shown below.  The user enters the “TDS Limit” which is the level of product water TDS which will, if exceeded for the 
length of the quality delay set (see "Auxiliary External Outputs" on page 94), will cause the AutoDI unit to enter the 
quality rinse cycle.  
In some applications, it is desirable to use a conductivity monitor instead of a TDS. In these case use the optional external 
quality sensor (see page 86), follow the directions on that page to properly configure the external sensor.

 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP
>5)ACCESSORIES

1. From the main menu screen, press     to 5)ACCESSORIES. 

2. Press . The screen displays the Accessories menu.

>1)TDS
 2)FLOW METER

3. Press  to select 1)TDS. The screen displays the TDS Setup settings.

TDS SETUP
>TDS PROBE 4. The default configuration is a standard TDS probe measurement. Press  to view 

the TDS probe settings.

TDS LIMIT

>20
PPM

5. The TDS probe monitors the total dissolved solids in the deionizer system. Set the 
high TDS limit that will trigger a regeneration. To change the value, press   and 

 or  and . The screen displays the next TDS setting, TDS ALARM.

NOTE If the TDS drops below the limit before MIN CAPACITY (GALS) is reached, a PURGE will occur. If  
quality does not rise above the limit, a regeneration will be triggered. If MIN CAPACITY is set to zero, 
the unit will trigger a regeneration immediately upon falling below the limit.

TDS ALARM

>200
PPM

6. Press  and  or  to adjust the TDS limit that will trigger a system alarm. If 
the TDS exceeds the TDS alarm limit for a 15-second period the system will dis-
play error mode “Hi TDS Alarm.” 

7. Press  when done. The screen displays the TDS limit setting. 

TDS OFFSET

>0
PPM

8. This setting is used to calibrate the TDS probe in the system. Measure the actual 
TDS of the product water using a calibrated TDS meter, then press  and  or 

 to adjust the TDS offset so the displayed value matches the calibrated reading.  

9. Press  when done. The screen displays the TDS offset temperature setting. 

NOTE An external monitor may also be used to trigger regeneration. A monitor with a dry contact can be 
used and wired to the Aux Input on the GBE board. When the dry contact closes, it will signal the de-
ionizer to regenerate. See "Conductivity Meter Quality Monitor" on page 86.

TEMP OFFSET

>0F

10. The TDS Probe monitors the ambient temperature at the tank location. If the actual 
location temperature is different than the probe reading, press   and  or  to 
set the temperature offset value.  

11. Press  when done. The menu returns to the Advanced Setup menu.
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Regeneration

The regeneration setup specifies the time interval (in days) and time of day for the deionizer system regeneration.

NOTE If the system uses two deionizer tanks, the user-specified settings apply to both tanks.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

 1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
>4)ADV. SETUP

2. From the main menu screen, press  to 4) ADV. SETUP. 

3. Press . The screen displays the Advanced Setup menu.

 1)SYSTEM SETUP
>2)REGEN SETUP
 3)CYCLE TIMES 
 4)AUXOUT SETUP

4. Press    and  to select REGEN SETUP.

REGEN INTERVAL

>0 DAYS
5. The first regeneration setting is the interval, in days, between each system regen-

eration. Press  and  or  to change the setting (0–14 days).

6. Press . The screen displays the Time of Regen setting.

TIME OF REGEN

02:00
7. Press   and  or  to change the scheduled regeneration time. Press  to 

accept the value and return to the advanced setup menu. 

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

8. Press  until the deionizer controller displays the home screen.
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Manual Regeneration
Select manual regeneration to override a scheduled regeneration time and begin system regeneration immediately.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

 1)INFORMATION
>2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP

2. Press  and  to select the manual regeneration command.

MANUAL REGEN

REGEN NOW

3. Press    to select REGEN NOW. This is the only available selection.

4. Press    to confirm the command and return to the main menu. The system be-
gins regeneration.

REGENERATING 

FEB-01-13 12:11P
10.0GPM 161PPM

5. Press  until the deionizer controller displays the home screen. The system 
status is now REGENERATING, which means that a system regeneration is in 
progress.

NOTE To monitor the regeneration process steps and timing, see "Manual/Motor Control" on page 42.
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Cycle Times

Use the deionizer controller to set the following cycle times for cations and anions: backwash, slow rinse, fast rinse, quali-
ty rinse, and quality delay. The default settings should be used for most installations; make changes only if necessary.

NOTE If the system uses two deionizer tanks, the user-specified cycle times apply to both tanks.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

>1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP

2. From the main menu screen, press  to 4) ADV. SETUP. 

3. Press . The screen displays the Advanced Setup menu.

 1)SYSTEM SETUP
 2)REGEN SETUP
>3)CYCLE TIMES 
 4)AUXOUT SETUP

4. Press    and  to select CYCLE TIMES.

BACKWASH CAT

>10
MINUTES

5. The first cycle times setting determines the duration of the cation backwash cycle. 
Press  and  or  to change the setting (0–99 minutes).

6. Press . The screen displays the cation slow rinse setting.

SLOW RINSE CAT

>60
MINUTES

7. Change the acid draw times and other cycle times settings as needed (see below).

Cycle Times Settings
See "Regeneration Time Cycles" on page 63 for more information.

Screen Display Range Description/Changing the Setting

BACKWASH CAT

>10
MINUTES

0–99 Minutes

(default=10)
The first regeneration cycle is the Backwash Cation Cycle. Press  
and  or  then  to change the setting.

ACID DRAW

>30
MINUTES

0–99 Minutes

(default=30)
The duration that the acid pump is on. Press  and  or  then 

 to change the setting. See page 63 for setting information.

SLOW RINSE CAT

>45
MINUTES

0–99 Minutes

(default=45)
The duration of the cation slow rinse. Press  and  or  then 

 to change the setting.
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Screen Display Range Description/Changing the Setting

PRE FR CAT

>2
MINUTES

0–99 Minutes

(default=2)
The duration of the rinse preceding the cation fast rinse. Press  
and  or  then  to change the setting.

FAST RINSE CAT

>20
MINUTES

0–99 Minutes

(default=20)
The duration of the cation fast rinse. Press  and  or  then  
to change the setting.

BACKWASH ANI

>10
MINUTES

0–99 Minutes

(default=10) Press  and  or  then  to change the setting.

CAUSTIC DRAW

>60
MINUTES

0–99 Minutes

(default=60)
The duration that the caustic pump is on. Press  and  or  
then  to change the setting. See page 63 for setting information.

SLOW RINSE ANI

>60
MINUTES

0–99 Minutes

(default=60)

This cycle allows water to flow down through the resin, rinsing away 
the excess caustic and remaining anions. Press  and  or  
then  to change the setting.

PRE FR ANI

>2
MINUTES

0–99 Minutes

(default=2)
The duration of the rinse preceding the anion fast rinse. Press  
and  or  then  to change the setting.

FAST RINSE ANI

>20
MINUTES

0–99 Minutes

(default=20)
The duration of the anion fast rinse. Press  and  or  then  
to change the setting.

QUALITY RINSE

5
MINUTES

0–99 Minutes

(default=5)
This is the final cycle of regeneration. Press  and  or  then 

 to change the setting.

QUALITY DELAY

15
SECONDS

0–600 Seconds

(default=15)
Specifies the pause/delay to begin the quality rinse cycle. Press  
and  or  then  to change the setting.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

8. Press  until the deionizer controller displays the home screen.
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Service and Maintenance

Deionizer Information
SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

>1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP

2. Press . The screen displays the deionizer information beginning with the current 
flow rate.

CURRENT FLOWRATE

0.0 
GPM

3. The controller monitors the flow rate for the deionizer tank. If the system uses two 
tanks, the screen displays the flow rate for each tank.

4. Press   or  to display the next setting, 

REMAINING CAP

100000 Gals
100%

5. The screen displays the gallons deionized since the most recent system regener-
ation. Press  and  to display the next setting. Press  to see the previous 
setting.

DAYS SINCE LAST
REGEN
1: 1 DAYS

6. The screen displays the days elapsed since the most recent system regeneration. 
Press  and  to display the next setting. Press  to see the previous setting.

TOTAL GALLONS
SINCE NEW
1: 0 GALS

7. The screen displays the total gallons that have flowed through the system since 
the system was installed. Press  and  to display the next setting. Press  to 
see the previous setting.

WATER QUALITY

OK

8. The screen displays the water quality of the deionizer tank(s). The screen displays 
OK or NOT OK when using an external quality probe. The screen displays the 
measured TDS when using an interior TDS probe. Press  and  to display the 
next setting. Press  to see the previous setting.

FWR***LT30
MON DD YEAR

S/N:00001982

9. The screen displays the firmware version, born-on date of the firmware version, 
and serial number of the deionizer controller. Press  and  to return to the 
main menu. Press  to see the previous setting.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

10. Press  until the deionizer controller displays the home screen.
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Diagnostics

Manual/Motor Control
Use the deionizer controller to manually control the duration of the deionization system processes.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

 3)SET DATE/TIME 
 4)ADV. SETUP
 5)ACCESSORIES
>6)DIAGNOSTICS

2. Press       to select 6) DIAGNOSTICS, the diagnostics informa-
tion and settings.

>1)MANUAL CONTROL
 2)CHECK INPUTS
 3)TEST PHONELIN
 4)TEST PROGFLOW

3. Press  to select 1) MANUAL CONTROL.

BACKWASH CAT
MINUTES LEFT:6

>NEXT CYCLE

4. If the system is regenerating, the first screen displayed is the remaining minutes 
for cation backwash (BACKWASH CAT).

5. Press . The screen displays a prompt to view the next cycle.

SLOW RINSE CAT
MINUTES LEFT:30

>END REGEN NOW

6. The next diagnostic screen displays the current state of the deionizer tank in ser-
vice (such as SLOW RINSE CAT).

7. Press   . The screen displays a prompt to end regeneration mode.

DEIONIZER 1 IN
SERVICE 8. Press . The first diagnostic screen displays the current state of the deionizer 

tank in service.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

9. The controller automatically returns to the home screen after a few moments.
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Check Inputs
The Check Inputs diagnostic displays the status of the switch(es) based on water quality. If the water quality meets the 
minimum requirements then SW1 (and SW2 if duplex alternating) will be open and water will flow through the system. If 
the water quality does not meet the minimum requirements then SW1 (and SW2) will be closed and water will not flow 
through the system.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

 3)SET DATE/TIME 
 4)ADV. SETUP
 5)ACCESSORIES
>6)DIAGNOSTICS

2. Press       to select 6) DIAGNOSTICS, the diagnostics informa-
tion and settings.

 1)MANUAL CONTROL
>2)CHECK INPUTS
 3)TEST PHONELIN
 4)TEST PROGFLOW

3. Press   to select 2) CHECK INPUTS.

CHECK INPUTS

SW1: OP

4. The screen displays the open or closed state of auxiliary switch SW1 (and SW2 
if a duplex alternating system). OP means that water quality meets the minimum 
requirements so the switch is open. CL indicates water quality that does not meet 
the minimum requirements—the switch is closed. Press any key to view the next 
diagnostic screen.

FLOW METER

6
PULS/SEC

5. If a flow meter is installed, the screen displays the flow meter pulse count (pulses 
per second). Press any key to return to the home screen.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

6. The controller automatically returns to the home screen after a few moments.



 44   Culligan® Premier Series Automatic Deionizer  44  Cat. No. 01024000

Test Communication Between Circuit Boards (TEST PROGFLOW)
The Test Progflow diagnostic verifies communication between the two systems in an alternating flow system.

SERVICE 1
STANDBY 2

FEB-01-13 12:11P

1. From the default home screen, press  to display the main menu.

 3)SET DATE/TIME 
 4)ADV. SETUP
 5)ACCESSORIES
>6)DIAGNOSTICS

2. Press       to select 6) DIAGNOSTICS, the diagnostics informa-
tion and settings.

 1)MANUAL CONTROL
 2)CHECK INPUTS
 3)TEST PHONELIN
>4)TEST PROGFLOW

3. Press     to select 4)TEST PROGFLOW.

PROGRESSIVE TEST

Rx:0027
Tx:0027

4. The screen displays the communication status shown on the master system be-
tween the master and slave systems. Both numbers should be increasing in value 
for the transmitter and receiver to verify that communication is working. Press any 
key to view the next diagnostic screen. Refer to step 5 for the slave system screen 
display.

PROGRESSIVE TEST

RCVD: 0000

5. The screen displays the communication status shown on the slave system be-
tween the master and slave system. This screen occurs at the same time as the 
screen in step 4.

 

SERVICE 1
STANDBY 2

FEB-01-13 12:11P

6. The controller automatically returns to the home screen after a few moments.
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Errors and Alert Codes

PROBLEM FOUND

FEB-01-13 12:11P

1. When the controller identifies that an error has occurred, it is programmed to take 
steps to attempt to correct the error on its own. If it is unable to correct the prob-
lem, the controller will display the message “PROBLEM FOUND.”

When an error message is displayed, press  on the keypad to display the detected error condition(s). Some of these 
messages will also provide additional information to help correct the error. 

If the main screen displays PROBLEM FOUND it indicates that there are one or more errors detected in the deionization 
system. Press  to display the first error present. Press  to show any additional errors present. At the bottom of this 
list the user can press  to clear the error or press  to exit and return to the home screen. Press  on the “CLEAR 
THE ERROR” message causes the controller to re-check to see if the error condition still exists, if it still exists, the error 
will remain displayed on the main screen. If the error no longer exists the controller will display the home screen. 

Error Reason for Error Comment/ Clearing Error Message
Min Capacity Err Water quality has dropped below spec-

ified target levels and has not returned 
after a quality rinse attempt. The total 
number of gallons treated since the pre-
vious regeneration is less than the spec-
ified minimum capacity value.

Check the supply of deionization chemicals.

Recovery Mode 
Press Any Key To 
Resume Regen

This error occurs when electrical power 
is lost during regeneration. This screen 
is displayed when power is restored.

While this message is displayed, no product water is 
available. Depending upon when power is lost, it is 
possible that a small amount of regenerant is in one of 
the resin tanks. 

Press any key when the error message is displayed. 
This initiates a complete regeneration starting with the 
cation backwash cycle.

Regen Qual Error During the last step of regeneration 
(Fast Rinse Anion) the TDS value is 
compared to the TDS limit value with 
one minute remaining in this cycle. A 
value above the tds limit triggers error 
mode TDS LIMIT.

Check the supply of regeneration chemicals.

Hi TDS Alarm If the TDS limit exceeds the TDS alarm 
limit for a 15-second period the system 
will display error mode “Hi TDS Alarm.”

Check the supply of regeneration chemicals.
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Operating Checklist

The following information is essential when trouble shooting the deionizer. Take a sample of each regenerant and label. 
Retain all samples for which labeling is requested below. Follow the instructions and fill-in the required data.

1. Initiate a manual regeneration and record the time.
2. Record rate of flow to drain during cation backwash. gpm
3. Record inlet pressure during cation backwash cycle. psi
4. Record time at start of acid draw.
5. Record rate of flow to drain when acid draw begins. gpm
6. Take a sample of the drain effluent 5 minutes after the start of acid draw. 

a. Keep the sample and label it 5CAT. 

b. Record the specific gravity (Sp. G.)
7. Record the specific gravity after 10 minutes, and label 10CAT.
8. Record the specific gravity after 20 minutes, and label 20CAT.
9. Record the specific gravity after 30 minutes, and label 30CAT.
10. Record the specific gravity after 40 minutes, and label 40CAT.
11. Record time when acid draw stops and rinse begins.
12. Record rate of flow to drain during slow rinse. gpm
13. Record pressure during acid draw and rinse cycles. psi
14. Record time when anion backwash starts.
15. Record flow rate to drain during anion backwash. gpm
16. Record inlet pressure during anion backwash. psi
17. Record time at start of caustic draw.
18. Record rate of flow to drain at start of caustic draw. gpm
19. Take a sample of the drain effluent 5 minutes after the start of caustic draw.

a. Keep the sample and label it 5ANI. 

b. Record the specific gravity (Sp. G.)
20. Record the specific gravity after 10 minutes, and label 10ANI.
21. Record the specific gravity after 20 minutes, and label 20ANI.
22. Record the specific gravity after 30 minutes, and label 30ANI.
23. Record the specific gravity after 40 minutes, and label 40ANI.
24. Record time when caustic draw stops and rinse begins.
25. Record rate of flow to drain during slow rinse. gpm
26. Record pressure during caustic draw and rinse cycles. psi
27. Record time when Purge (Quality Rinse) starts.
28. Record specific resistivity or conductivity after Purge cycle.
29. Take a sample of the deionized water once quality is reached. Label the sample.
30. Record maximum quality obtained.
31. Record pH of quality deionized water. pH

Take a raw water sample and obtain a Culligan analysis of the raw water (16 ounce sample required). If necessary, collect 
two 16 oz samples of cation effluent water and two 16 oz samples of anion effluent water.



Troubleshooting   47Cat. No. 01024000

Troubleshooting

Problem Cause Solution
Low Water Quality 1. Monitor or Cell Malfunction. 

2. Lower grade chemicals cause resin 
fouling.

3. Commercial grade caustic will foul an-
ion resin within 2 to 3 regenerations.

4. Inhibited muriatic acid will foul cation 
resin.

5. Regeneration temperature too low—
below 50° F.

6. Insufficient amount of acid and /or 
caustic used.

7. Percentage of acid and/or caustic too 
low.

8. Inadequate regeneration time.

9. Incorrect service flow rates.

10. Organic fouling of anion strong base 
resin.

11. Hardness fouling of anion strong base 
resin.

1. Check performance and replace.

2. Verify that the acid and caustic used meets 
required specifications.

3. Change caustic soda to proper type and 
percentage.

4. Change acid to commercial grade 20°Be.

5. Use a blending valve to increase water 
temperature.

6. Determine actual amount of chemical used, 
and increase time as required.

7. Check inlet water pressure. Low pressure 
will cause low flow rates, and high pressure 
will cause high flow rates.

8. Short time cycles will not allow enough 
chemical. Adjust times accordingly.

9. High flow rates do not allow enough contact 
time with resin. Slow down service flow 
rate. Low flow rates cause channeling. Use 
recirculation pump.

10. Clean up anion resin. 

11. Clean up anion resin. 

Low Capacity 1. Change in supply. Increase in TDS 
reduces gallonage throughput.

2. Increase in water usage.

1. Get updated water analysis and recalculate 
gallons between regenerations.

2. Re-evaluate actual water usage using a 
water meter

Will Not Draw Chemical—
Acid or Caustic

1. Rate set valves in chemical line 
closed.

2. Caustic soda too cold will not flow 
through tubing.

3. Solenoid Coil burned out.

4. Air locked in upper piping sytem

1. Adjust valves to obtain proper amount of 
chemical draw.

2. Add heat belt to drum—caustic must be 
above 65° F, preferably  90° F.

3. Check coil with ohm meter—if the meter 
reads no resistance then coil should be 
replaced.

4. Turn off the pumps and relieve the air from 
the upper piping system.

Air Pumps Are Not Pumping 1. The chemical container is empty. 1. Refill chemical container.
2. Inlet water pressure fluctuation +/– 

10 psi.
2a. Install inlet pressure regulator.

2b. Regen system at off-peak time.
3. Air supply limited on scfm. 3a. Supply must be 8–10 scfn,

3b. Regen system at off-peak time.

3c. Dedicated air compressor.
4. Chemical feed lines size. 4. For long-distance feed lines 25–50 ft., feed 

line size should be 1.5 times that of the pump 
inlet fitting size.

5. Air in chemical feed lines. 5. Disconnect the feed line to inlet to the pump 
and remove air from feed line.

Water Flow to Drain  
During Service

1. Drain diaphragm or solenoid valves 1a. Identify where water is flowing from and re-
place diaphragm valve.

1b. Replace air solenoid valve on air manifold.
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Preventive Maintenance

If quality fails to return at the end of the normal regeneration, the resin may be beyond salvage or it may be past its nor-
mal service life of three to five years. In either case, the resin should be replaced. A sample of the resin may be sent to 
Culligan for analysis, but there is a fee for this service.

Deionizer Systems must be properly maintained in order to provide years of trouble free operation. Using the proper 
chemicals and maintaining the components that come in contact with the chemicals is a requirement. Below is a list of 
items that should be checked and/or replaced periodically.

1. Chemicals—check each shipment of chemicals. 

a. Verify correct grade and quality actually furnished. (See page 77 - page 79 for specifications and 
details)
• Hydrochloric Acid: 20°Be - Food Grade or Technical Grade - White
• Caustic Soda (Sodium Hydroxide) (NaOH): 50% - Mercury or Rayon Grade (Mercury Grade is 

Preferred)

b. Verify temperature: keep chemicals from freezing.

2. Utilities – Check periodically 

a. Water
• TDS—has it remained constant?
• Pressure (psig)—is it always adequate, even at maximum plant loads?

b. Air
• Air filter—replace as needed.
• Pressure (psig)—is it always adequate, even at maximum plant loads?
• Drain moisture from the air inlet regulator filter every 30 days.

3. Rubber parts in valves

a. Replace regenerant chemical lines on a yearly basis.

b. Replace diaphragms and other rubber parts as needed.

4. Resin Inspection should be completed annually.

a. Freeboard space—top of tank down to top of resin. An increase in freeboard means resin loss.
• Loss may be due to natural attrition.
• Loss may be due to excessive backwash rate.
• Loss may be due to excessive backwash expansion caused by extremely cold water.
• Loss may be due to air accumulation in the top of the pressure tank.
• Loss may be due to a broken or damaged distributor. 

b. Resin Quality
• Send samples for a complete lab analysis—nominal charge.

A one pint core sample of each, cation and anion, is required. 

Testing Hardness of Decationized Water
Decationized water is acidic and must be neutralized before an accurate hardness test can be performed. Draw a litre of 
decationized water from the cation outlet test cock. Use an eyedropper and add 1 drop of caustic soda at a time until a pH 
of 7.0 is reached. Take small samples from the pint to perform the pH test. Do not use pH chemicals or litmus paper in the 
pint sample, they will contaminate the sample and the reading will not be accurate. Once the pH is corrected, a sample 
can be removed from the litre and the hardness tested. Follow the instructions supplied with the hardness test kit.
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Double Regenerating the Cation Resin
The primary cause of hardness leakage or premature sodium leakage from the cation column is lack of regenerant. This 
may be due to low water pressure, blocked draw tubing, or low level of acid in the chemical container. First determine 
the cause for low acid usage and correct it. Once the problem is corrected, the resin can be restored to peak capacity by 
overdosing with acid.

1. Reset the acid draw time to double the normal time.

2. Initiate a regeneration and allow system to advance through regeneration normally. This will draw twice the 
amount of acid and allow twice the normal contact time. The decationized water after regeneration should be 
between 2.5 and 3.0 pH and 0.0 hardness. 

3. If the cation has leaked hardness to the anion column, it must also be acidized.

Removal of Hardness from the Anion Resin
Leakage of hardness from the cation column can foul the anion resin. If poor quality is experienced from the deionizer, 
check the hardness of the decationized water. This may be the cause for poor quality. Other causes may be attributed 
to the lack of Sodium Hydroxide (Caustic Soda) such as low water pressure, cold caustic soda, or low chemical. The 
hardness can be removed from the anion resin by regenerating it with acid. The following procedures should be followed 
to accomplish this.

1. Connect the acid draw hose to the anion chemical feed pump and perform a manual regeneration of the anion 
column.

2. Drawing acid into the anion column, which contains sodium hydroxide, will cause the release of carbon dioxide. 
Do not stop the regeneration in the middle of the cycle—the CO2  must be allowed to escape! Some heat may 
also be noticed and gurgling sounds from inside the tank, this is normal.

3. Allow the Anion to continue through regeneration. When rinse is complete advance the system to service. 
Reconnect the acid draw hose to the cation feed pump and reconnect the caustic draw hose to the anion feed 
pump.

4. Initiate a normal regeneration. Monitor the acid and caustic to insure proper amounts of chemical are used for 
regeneration.

The length of time necessary to restore the anion resin’s performance depends on the degree of fouling. It may be neces-
sary to allow the unit to sit overnight with the acid in it. Follow the steps below to accomplish this.

1. Connect the drawtubes as previously described. After the acid is drawn, allow the Anion column to rinse for 2 
minutes, then turn off the water and remove the fill plug from the top of the tank. Venting the tank in this manner 
will allow the CO2  to escape while the system is sitting.

2. Turn “off” the control and allow the system to sit over night. A minimum of 8 hours is recommended.

3. Connect the drawtubes back to their proper positions. The acid should be connected to the cation column and 
the caustic soda should be connected to the anion column.

4. Replace the fill plug and slowly pressurize the system. Turn “on” the control panel and advance the anion col-
umn into the rinse cycle. Rinse the anion column for 60 minutes.

5. Advance the control to the beginning of the regeneration cycle (Cation Backwash) and allow the system to 
regenerate normally.

After the regeneration, if the quality fails to return, the resin may be beyond salvage or it may be past its normal service 
life of three to five years. In either case, the resin should be replaced. A sample of the resin may be sent to the Culligan 
water lab for analysis (there is a fee involved with this, refer the Culligan Analytical Lab page on CPort (www.cport.culli-
gan.com) for specific pricing information).

http://www.cport.culligan.com/Sales-Marketing/Sales-Tools/Analytical-Lab.aspx
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Removal of Organics from the Anion Resin
The need to clean the Anion resin bed of organic fouling will most often be recognized by long rinses required to achieve 
quality after regeneration. If it is determined that the resin is organically fouled, a brine solution may be used to remove 
the organics from the Anion resin. Follow the steps below to brine the Anion column.

1. Mix a solution of 9 parts sodium chloride to 1 part sodium hydroxide. Five gallons of this solution is required for 
each cubic foot of Anion resin. For example: 10 ft3 of anion resin requires 50 gallons of solution. 

NOTE This ratio can be achieved by dissolving 3.75 lbs of salt and 7 oz. of 50% liquid caustic soda in 5 gal-
lons of water.

2. Connect tubing from the salt/caustic solution to the anion feed pump.

3. Initiate a manual regeneration of the anion column. Allow the Anion to complete the regeneration through the 
rinse cycle, then advance the control to the service position.

4. Reconnect the normal caustic drawtube to the eductor and then regenerate the entire system.

TDS Probe Maintenance
To prolong the life of the TDS probe, it is recommended that it be cleaned regularly. 

1. Immerse the tip of the probe in HANNA Instruments HI 7061 Electrode Cleaning Solution (Han-HI7061M) for at 
least one (1) hour. If a more thorough cleaning is desired, lightly sand the metal pins with very fine sand paper. 

2. After cleaning, rinse the probe with tap water and recalibrate the meter. When not is use, the probe should be 
cleaned prior to storage.
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Regeneration Flow Diagrams

Service
The deionizer produces quality water during the Service Cycle. Water flows into the cation tank through the Cation Inlet 
Valve (C2). The water then passes through the cation resin and the cation exchange takes place. The decationized water 
flows into the distributors and out the bottom of the tank. The decationized water enters the anion tank through the Anion 
Inlet Valve (A3). The anions are removed as the water flows down through the anion resin. The deionized water is col-
lected at the bottom of the anion tank and flows out to process through the Failsafe Valve (A2).

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

TO 
SERVICE

Figure 15.  Service cycle.

The optional recirculation pump is operational during the Service Cycle. If water is not being drawn from the system, the 
pump will re-circulate the water from the outlet of the Anion to the Inlet of the Cation, and quality will be maintained. If 
there is no movement of water during periods of no use, the quality will drop causing a pre-mature regeneration to be 
initiated. Check valves are supplied with the recirculation pumps.
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Backwash Cation
The Failsafe Valve (A2) is closed preventing water and/or chemical from being accidentally sent to the process. The first 
regeneration cycle is the Backwash Cation Cycle. The Cation Inlet Valve (C2) is closed, and the inlet raw water is directed 
to the bottom of the Cation Column through the Backwash Cation Inlet Valve (C1). The water flows out through the dis-
tributors and up through the cation bed providing for at least 50 percent expansion of the resin. The water then flows out 
through the top collector to drain through the Backwash Cation Outlet Valve (C4) and the Backwash Flow Control.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

TO DRAIN

Figure 16.  Backwash cation cycle.

The Backwash time is usually ten minutes. It takes approximately six of those minutes before the resin has reached full 
expansion. The backwash cycle flushes the particulate matter collected during the service cycle down the drain, and pre-
pares the cation resin for the introduction of the acid regenerant.



Regeneration Flow Diagrams   53Cat. No. 01024000

Acid Draw
Backwash Inlet (C1), Backwash Outlet (C4) valves and the Cation valve (C2) are now closed. Flow through the pressure 
regulator directs water to the top of the tank. The acid chemical pump is activated and acid from the chemical container is 
fed at connection CP. The mixture of acid and water (normally 6 percent) is directed to the top of the resin bed. The Acid 
flows down through the bed removing the Cations collected during Service Cycle. The excess acid and the waste cations 
exit the Cation Column and flow through to Drain (C3). This drain water is acidic (low pH) and must be neutralized prior to 
sending it to the city sewage system

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

2

ACID
PUMP
ON

ACID 
SUPPLY

TO
NEUTRALIZATION
TANK

HYDROCHLORIC
        ACID

Figure 17.  Acid draw cycle.

The percentage of the acid can be adjusted with use of the adjustment knobs on the air regulating valve (see Figure 7 on 
page 16). Samples of the diluted acid are taken at the test cock (2) near valve C3 20 minutes into the draw from the 
bottom of the tank. The specific gravity of the solution is used to determine the percentage of acid. Refer to the specific 
gravity chart contained in the "Appendix B Regeneration Specifications" on page 77.
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Slow Rinse Cation
The acid pump is shut off, stopping the flow of acid. The Cation Inlet Valve (C2) remains closed. The Drain Valve (C3) 
remains open. Feed water flows through the pressure regulator (PR) and is directed to flow down through the resin rinsing 
away the excess acid and remaining cations. This water takes the same path as in the previous cycle.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

2

TO
NEUTRALIZATION
TANK

Figure 18.  Slow Rinse Cation cycle.
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Pre-Fast Rinse Cation
The Pre Cation Fast Rinse step rinses the cation solution that has settled in the piping. The Cation Backwash Inlet Valve 
(C1), Cation fast rinse valve (C5) remains open.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

2

TO
NEUTRALIZATION
TANK

Figure 19.  Pre-cation fast rinse cycle.
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Fast Rinse Cation
The Fast Rinse Cation step allows the cation to rinse at full flow rate clearing out the last of the last of the acid. Cation 
Inlet valve (C2) remains open but Cation slow rinse valve (C3) closes and fast rinse cation valve (C5) opens.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

2

TO
NEUTRALIZATION
TANK

Figure 20.  Fast rinse cation cycle.

The rinse is complete when the pH of the water exiting to drain is between 2.5 and 3.0 and the Hardness is 0 grains. 
Samples can be taken at the test cock just below the Rinse Outlet Valve. This test cock can also be used to tell when the 
acid breaks through the bottom of the resin bed. When Rinse is complete, the Cation Column returns to the Service Cycle. 
Water flows into the Cation Column and out the bottom over to the Anion Column. The Anion regeneration will start the 
Backwash Cycle.
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Backwash Anion
The Anion Column uses decationized water for regeneration and is supplied by the Cation Column. The Anion Inlet Valve 
(A3) is closed and the Backwash Inlet Valve and the Backwash Outlet Valve (A1 and A5) are opened. The decationized 
water is directed to the bottom of the Anion Column through the Backwash Anion Inlet Valve. The water flows out through 
the distributors and up through the anion bed providing for at least 50 percent expansion of the resin. The water then 
flows out through the top collector to drain through the Backwash Anion Outlet Valve and the Backwash Flow Control.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP
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TO DRAIN

Figure 21.  Backwash anion cycle.

The Backwash time is usually ten minutes. It takes approximately six of those minutes before the resin has reached full 
expansion. The backwash cycle flushes the particulate matter collected during the service cycle down the drain, and pre-
pares the anion resin for the introduction of the sodium hydroxide regenerant.
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Caustic Draw
Backwash Inlet and Backwash Outlet valves (A1 and A5) are now closed. Water enters through the Pressure Regulator 
(PR) “Bypass” through the cation tank. The Anion inlet valve (A3) opens and directs water to the top of the tank. The caus-
tic chemical pump is activated and caustic from the chemical container is fed at connection AP. The mixture of caustic and 
water (normally 4–6 percent) is directed to the top of the resin bed. The Caustic flows down through the bed removing the 
Anions collected during Service Cycle. The excess caustic and the waste anions exit the Anion Column and flow through 
to Drain. This drain water is caustic (high pH) and must be neutralized prior to sending it to the city sewage system.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

2

CAUSTIC
SUPPLY

CAUSTIC 
PUMP ON

TO
NEUTRALIZATION
TANK

   SODIUM
HYDROXIDE

Figure 22.  Caustic draw cycle.

The percentage of the caustic can be adjusted with use of the adjustment knobs on the air regulating valve. Samples of 
the diluted acid are taken at the test cock near valve A4 to verify that the mixtures are similar: immediately from the top 
of the tank (1), and then 20 minutes later from the bottom of the tank (2). The specific gravity of the solution is used to 
determine the percentage of caustic. Refer to the specific gravity chart—see "Appendix B Regeneration Specifications" 
on page 77. The Anion Resin will also remove hardness from the water, but it can not be regenerated off the resin with 
Sodium Hydroxide (Caustic Soda).
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Slow Rinse Anion
The Caustic pump is shut off, stopping the flow of Sodium Hydroxide. The Anion Inlet Valve (A3) and the Rinse Outlet 
Valve (A4) remain open allowing water to flow down through the resin rinsing away the excess caustic and remaining 
anions. This water takes the same path as in the previous cycle.
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C4 A5

C2 A3
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A4C3
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PR

2

TO
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TANK

Figure 23.  Slow rinse anion cycle.
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Pre-Fast Rinse Anion
The Pre-Anion Fast Rinse step allows the anion to rinse at full flow rate, clearing out the caustic that has settled in the 
piping. The Cation Backwash Inlet Valve (C1), Backwash Inlet valve (A1), and Anion fast rinse valve (A6) remain open.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP

PR

2

TO
NEUTRALIZATION
TANK

Figure 24.  Pre-fast rinse anion cycle.
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Fast Rinse Anion
The Fast Rinse Anion step allows the anion to rinse at full flow rate clearing out the last of the last of the caustic. Anion 
Inlet valve (A3) remains open but Cation slow rinse valve (A4) closes and Anion fast rinse valve (A6) opens.

During system set-up and first regeneration runs, record the TDS level of the deionized water, exiting the system. After 
the regeneration process is complete, this will establish the quality level considered poor.

C1

C4 A5

C2 A3
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A4C3
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PR

2

TO
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TANK

Figure 25.  Fast rinse anion cycle.

The rinse is complete when the pH of the water exiting to drain is between 6.8 and 8.1 and the quality starts increasing. 
Samples can be taken at the test cock just below the Rinse Outlet Valve. This test cock can also be used to tell when the 
caustic breaks through the bottom of the resin bed. When Rinse is complete, the Anion Column returns to the Service 
Cycle. Water flows through the TDS Sensor Cell to the Product Valve.
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Quality Rinse
The Quality Rinse Cycle precedes regeneration, or it may be triggered by a false spike in the TDS measurement. The 
Cation Resin has been regenerated with Hydrochloric Acid and the Anion Resin has been regenerated with Sodium 
Hydroxide. The water coming out of the Cation Column must be between 2.5 and 3.0 pH with 0 Hardness, and the water 
coming out of the Anion Column should be somewhere between 6.8 and 8.1 pH. The Quality Rinse Cycle is used to rinse 
the Deionizer up to the desired pre-set quality. The Raw Water enters the Cation Column, flows down through the resin 
and out the bottom of the column as decationized water and into the Anion Column. The decationized water flows down 
through Anion Resin and out the bottom of the column through the Sensor Cell and out to drain through the Anion Fast 
Rinse Valve (A6) and to service through the Service Valve (A2). The water running to drain should be low quality deion-
ized water.

C1

C4 A5

C2 A3

A1

A2

A4C3

A6C5

CP AP
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2

TO 
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TO DRAIN UNTIL 
TDS FALLS BELOW 
HIGH LIMIT

Figure 26.  Quality rinse cycle.

When the TDS of the water is below the High TDS Limit setting, the Anion Fast Rinse valve (A6) will close. The Deionizer 
has returned to the Service Cycle. If the TDS remains above TDS limit, the unit will enter the regeneration cycle. If the 
TDS remains above TDS limit after a regeneration cycle, the unit will enter error mode.
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Regeneration Time Cycles
All the Premier Series Automatic Deionizers are designed to have the same time cycles. The times listed are to be used 
as initial starting times and may need adjusting based on the water pressure, drain length and height, size and length of 
draw hose and temperature of chemical. See "Cycle Times Settings" on page 39 for the screen displays and proce-
dures to set up each regeneration cycle.

Table 3. 

Back-
wash 

Cation           
Time

Acid 
Draw 
Time

Slow 
Rinse 
Cation 
Time

Pre-Fast 
Rinse 
Cation 
Time

Fast 
Rinse 
Cation 
Time

Back-
wash 
Anion    
Time

Caustic 
Draw 
Time

Slow 
Rinse 
Anion 
Time

Pre-Fast 
Rinse 
Anion 
Time

Fast 
Rinse 
Anion 
Time

10 
minutes

30 min. 45 min. 2 min. 20 min. 10 min. 60 min. 60 min. 2 min. 20 min.

Regeneration Chemical Requirements
The following table is based on regenerating the deionizers with 30% Hydrochloric Acid and diluting it to 6%, and 50% 
Sodium Hydroxide diluted to 4%.

Table 4. 

Deionizer 
Model

Cation 
Resin 
Qty

Acid Flow 
Rate (gpm)

Gallons of 
30% HCL 
Required

Acid Draw 
Time 

(mins)

Anion 
Resin 
Qty

Caustic 
Flow Rate 

(gpm)

Gallons of 
50% Caustic 

Required

Caustic 
Draw Time 

(mins)
QS-21 5 ft3 0.35 10.5 30 6 ft3 .08 5.6 70
QW-21 6 ft3 0.35 12.6 36 5 ft3 .08 4.7 59
QS-24 9 ft3 0.70 18.9 27 9 ft3 .16 9.4 59
QW-24 9 ft3 0.70 21.0 30 8 ft3 .16 7.5 47
QS-30 14 ft3 1.05 29.4 28 15 ft3 .24 15.0 63
QW-30 15 ft3 1.05 33.6 32 13 ft3 .24 12.2 51
QS-36 21 ft3 1.40 44.1 31.5 22 ft3 .31 21.6 70
QW-36 22 ft3 1.40 48.3 34.5 19 ft3 .31 17.9 58
QS-42 26 ft3 2.10 54.6 26 29 ft3 .48 27.3 57
QW-42 29 ft3 2.10 60.9 29 24 ft3 .48 22.6 47
QS-48 36 ft3 2.80 75.6 27 39 ft3 .62 37.6 61
QW-48 39 ft3 2.80 84.0 30 34 ft3 .62 32.0 52

A complete water analysis is required when sizing a two-bed deionizer system. Water analysis is needed to predict the 
maximum quality of the water and the capacity of the system. The flow rate and the amount of water used is also required.
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Premier Series Dual Bed Auto DI Systems
Regeneration Flows and Times

Table 5. Strong Base Systems

DI  
Regeneration  

Process  
Cycle Step

Cycle 
Time 
Mins

QS-21 QS-24 QS-30 QS-36 QS-42 QS-48
Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

CATION:
Backwash (Flow 
Control) 10 10.0 100.0 15.0 150.0 20.0 200.0 30.0 300.0 40.0 400.0 50.0 500.0

HCl Draw -  
Acid Flow

30
0.4 10.5 0.7 21.0 1.0 30.0 1.5 45.0 2.0 60.0 3.0 90.0

HCl Draw -  
Water Flow 1.7 51.0 2.9 87.0 4.5 135.0 6.5 195.0 8.5 255.0 12.0 360.0

Slow Rinse (Flow 
Control) 45 2.0 90.0 3.6 162.0 5.5 247.5 7.0 315.0 10.5 472.5 15.0 675.0

Pre Fast Rinse 2 10.0 20.0 10.0 20.0 15.0 30.0 15.0 30.0 20.0 40.0 20.0 40.0

Fast Rinse 20 10.0 200.0 10.0 200.0 15.0 300.0 15.0 300.0 20.0 400.0 20.0 400.0

ANION:
Backwash (Flow 
Control) 10 5.0 50.0 7.0 70.0 8.0 80.0 15.0 150.0 20.0 200.0 25.0 250.0

NaOH Draw - 
Caustic Flow

60
0.1 6.0 0.2 12.0 0.3 18.0 0.4 24.0 0.5 30.0 0.6 36.0

NaOH Draw - 
Water Flow 1.7 102.0 3.0 180.0 4.4 264.0 6.0 360.0 8.2 492.0 11.4 684.0

Slow Rinse (Flow 
Control) 60 2.0 120.0 3.5 210.0 5.0 300.0 6.5 390.0 8.7 522.0 12.0 720.0

Pre Fast Rinse 2 10.0 20.0 10.0 20.0 15.0 30.0 15.0 30.0 20.0 40.0 20.0 40.0

Fast Rinse 20 10.0 200.0 10.0 200.0 15.0 300.0 15.0 300.0 20.0 400.0 20.0 400.0

TOTAL 259 969.5 1332.0 1934.5 2439.0 3311.5 4195.0

NOTE Flow rates based on 40 psi inlet pressure.
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Table 6. Weak Base Systems

DI  
Regeneration  

Process  
Cycle Step

Cycle 
Time 
Mins

QW-21 QW-24 QW-30 QW-36 QW-42 QW-48
Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

Flow 
GPM

Total 
Gal.

CATION:
Backwash (Flow 
Control) 10 10.0 100.0 15.0 150.0 20.0 200.0 30.0 300.0 40.0 400.0 50.0 500.0

HCl Draw -  
Acid Flow

30
0.4 10.5 0.7 21.0 1.0 30.0 1.5 45.0 2.0 60.0 3.0 90.0

HCl Draw - 
Water Flow 1.7 51.0 2.9 87.0 4.5 135.0 6.5 195.0 8.5 255.0 12.0 360.0

Slow Rinse (Flow 
Control) 45 2.0 90.0 3.6 162.0 5.5 247.5 7.0 315.0 10.5 472.5 15.0 675.0

Pre Fast Rinse 2 10.0 20.0 10.0 20.0 15.0 30.0 15.0 30.0 20.0 40.0 20.0 40.0

Fast Rinse 20 10.0 200.0 10.0 200.0 15.0 300.0 15.0 300.0 20.0 400.0 20.0 400.0

ANION:
Backwash (Flow 
Control) 10 5.0 50.0 7.0 70.0 8.0 80.0 15.0 150.0 20.0 200.0 25.0 250.0

NaOH Draw - 
Caustic Flow

60
0.1 6.0 0.2 12.0 0.3 18.0 0.4 24.0 0.5 30.0 0.6 36.0

NaOH Draw - 
Water Flow 1.7 102.0 3.0 180.0 4.4 264.0 6.0 360.0 8.2 492.0 11.4 684.0

Slow Rinse (Flow 
Control) 60 2.0 120.0 3.5 210.0 5.0 300.0 6.5 390.0 8.7 522.0 12.0 720.0

Pre Fast Rinse 2 10.0 20.0 10.0 20.0 15.0 30.0 15.0 30.0 20.0 40.0 20.0 40.0

Fast Rinse 20 10.0 200.0 10.0 200.0 15.0 300.0 15.0 300.0 20.0 400.0 20.0 400.0

NOTE Flow rates based on 40 psi inlet pressure.
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Premier Series Automatic Deionizer Parts

21 - 36 Premier Series Automatic Deionizer Assembly
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Figure 27. 21 - 36 Premier Series automatic deionizer assembly.
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21 - 36 Diaphragm Valve
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Figure 28. 21 - 36 Diaphragm valve.
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42 - 48 Premier Series Automatic Deionizer Assembly
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Figure 29. 42 - 48 Premier Series automatic deionizer assembly.
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42 - 48 Diaphragm Valve
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Figure 30. 42 - 48 Diaphragm valve.
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Premier Series Automatic Deionizer Assembly Parts

Item Description
Tank Size

21 24 30 36 42 48
A Tank, Fiberglass 01023910 01023952 01021892 01021893 01021894 01021895
B Solenoid Valve–Rinse 01025149 01025149 01025149 01025149 01025147 01025147
B* Solenoid Valve–Rinse — — — — 01025147 01025147
C Diaphragm Valve–Backwash Drain 

Anion 01023782 01023782 01023782 01023783 01023783 01023783

C** Diaphragm and Seal Kit - Backwash 
Drain Anion D1028551 D1028551 D1028551 D1028553 D1028553 D1028553

D Diaphragm Valve–Backwash Drain 
Cation 01026447 01026447 01026447 01026447 01026448 01026448

D** Diaphragm and Seal Kit - Backwash 
Drain Cation D1028552 D1028552 D1028552 D1028552 D1028554 D1028554

E Diaphragm Valve–Harness 01023783 01023783 01023783 01023783 01023848 01023848
E** Diaphragm and Seal Kit - Harness D1028553 D1028553 D1028553 D1028553 D1028555 D1028555
F Chemical Pump 01023478 01023478 01023478 01024828 01024828 01024828
G Filter Regulator 01023575 01023575 01023575 01023575 01023575 01023575
H Solenoid Valve–Pump 01023482 01023482 01023482 01023482 01023482 01023482
I Top Diffusor 01022446 01022446 01022446 01022446 01022446 01022446
J Hub & Latteral 01023917 01023917 01022459 01023967 01023879 01023879
K Flow Control Backwash Cation 01022461 01023892 01023989 — 01027529 —
L Flow Control Backwash Anion 01023924 01023985 01022462 01023986 01024029 01023892
M Flow Control Rinse Cation 01023957 01023987 01023988 01025812 01025813 01023986
N Flow Control Rinse Anion 01023957 01023980 01023924 01025811 01022462 01023891
P Sample Valve 01022425 01022425 01022425 01022425 01023807 01023807
Q Pressure Regulator 01026811 01026811 01026811 — — —
R Diaphragm Valve–Anion Slow Rinse 

Drain 01023915 01023782 01023782 01023782 01023782 01023782

R** Diaphragm and Seal Kit- Anion Slow 
Rinse Drain D1028556 D1028551 D1028551 D1028551 D1028551 D1028551

S Air Regulator, ¼" 01023660 01023660 01023660 01023660 01023660 01023660
T Diaphragm Valve-Cation Slow Rinse 

Drain 01026446 01026447 01026447 01026447 01026447 01026447

T** Diaphragm and Seal Kit - Cation 
Slow Rinse Drain D1028557 D1028552 D1028552 D1028552 D1028552 D1028552

U Recirculation Pump, 1/2 HP, 
115/220 VAC 01025151 01025151 01025151 01025151 01025151 01025151

*For systems produced in 2011

** The Item’s Service Kit

NOTE Replacement parts for items P/N 01023478 and P/N 01024828 should be ordered directly from the man-
ufacturer. Your system includes the manual for these items, refer to this manual for replacement parts, 
installation, set-up and operation.
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Solenoid Manifold Assembly

Make sure check valve
arrow is pointing  toward 
the solenoid

Make sure check valve
arrow is pointing  toward 
the solenoid

1

Figure 31.  Solenoid manifold assembly.

Item No. Part No. Description
01023880 Solenoid Manifold Assembly DI

1 — DI Solenoid Assembly Replacement, 3 Way, Normally Closed, Stainless Steel

2 01024330 DI Solenoid Assembly Replacement (normally closed for air manifold)
3 01025096 Air Regulator, 1/4"

NOTE Use Teflon tape for all threaded connections.
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Control Panel

Figure 32.  Control panel.

Item 
No.

Part No. Description Qty

01023499 Control Assembly,DI

1 01025814 Transformer,120/208/240VAC,24VAC,20VA 1

2 01024074 Circuit Board,Main GBE,DI 1

3 01021263 Switch,Disconnect 1

4 01023673 Power Supply PLC 24VDC, 1.3A 1

5 01025188 PLC DI 1

6 01023675 PLC Module I/O 8 Output 1

7 01024109 Converter Cable,TTL-GBE DI 1

8 — Jumper,Terminal Block,25 PCS 0.24

9 — Terminal Block,7 Circuit 1

10 — Wire Kit,DI Control 1

11 01022143 Board, MT 1

12 01024156 Sensor,TDS,87",5 Pos Connector 1

13 01025287 Cable,Solenoid,8', DIN-11 11

14 01018722 Connector,Solenoid Coil,DIN 2

15 — LABEL, GROUND SYMBOL 1

16 01018945 Connector,Levernut,3 Conductor 1

17 — Connector,Levernut,5 Conductor 1

18 01018403 Cord Grip,Liquid Tight,.170/.450 ID 14

19 01020498 Membrane Keypad,Oval w/Connector 1

21 01021173 Terminal Block,End Block 2

22 01024192 Enclosure, GBE Large 1

23 01021261 SHAFT, DISCONNECT SWITCH 1

Item 
No.

Part No. Description Qty

24 01021262 Switch,Disconnect,Door Handle 1

25 01022147 SCREW,MACH,#10-32X3/8,18-8SS, PHIL 
PAN HD

6

26 — SCREW,MACH,#6-32X1/2,PAN HD SLT 2

27 — NUT,#10-32,HEX,LOCK,18-8SS 2

28 — Decal,DI,Matrix Solutions Series 1

29 — Sub Panel,DI Control Box 1

30 — Din Rail,Aluminum,6.75" 1

31 — SCREW,CAP,1/4-20x1,18-8SS,HEX HD 1

32 01016142 Locknut,1/2",Nylon 15

33 — WASHER,FLAT,.14",NYLON 4

34 00318337 NUT,1/4-20,LOCK,SS , 2

35 — WASHER,1/4",LOCK,SPRING 1

36 — SCREW,TAP, #4x1/2,18-8SS,PAN HD 
PHIL

4

37 — SCREW,TAP,#4-24x5/16,18-8SS, PAN HD 
PHIL TYPE B

4

43 — NUT,#6-32,HEX,LOCK,18-8SS 2

44 P0318455 SCREW,TAP,#8-32X3/8,PLTD,PAN HD 
PHIL TYPE 1, 25 PK

0.08

45 — SCREW,MACH,#8-32X3/8,18-8SS,PAN 
HD PHIL

2

46 — NUT,#8-32,HEX,LOCK,18-8SS 2
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Premier Auto DI Menu Overview

FWR***LT30
MON DD YEAR

FWR***LT30
MON DD YEAR

 



 74   Culligan® Premier Series Automatic Deionizer  74  Cat. No. 01024000
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Appendix A Duplex Deionizer System

The Premier Series Automatic Deionizer is designed to control either one or two automatic deionizer systems. A two-de-
ionizer system consists of two systems, two flow meters, and two switch inputs. See Figure 33.

Figure 33.  Duplex deionizer configuration with recirculation kit.

NOTE Use 14 GA Wire Recirculation Pump and Internal Recirculation High Voltage Side Relay.
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Appendix B Regeneration Specifications

Regenerant Specifications for Hydrochloric (Muriatic) Acid
Chemical Specification 18° Baume Technical 20° Baume Technical 22° Baume Technical
Strength (% HCl) 27.92% 31.45% 35.21%
Sp. Gr. 1.1417 1.1600 1.1789
Wt. Per Gallon 9.5# 9.66# 9.81#
Color Yellow Yellow Yellow
Sulfate as (H2SO4) 0.003% max. 0.003% max. 0.003% max.
Sulfite 0.0005% max. 0.0005% max. 0.0005% max.
Calcium 0.0001% max. 0.0001% max. 0.0001% max.
Arsenic 0.1 ppm max. 0.1 ppm max. 0.1 ppm max.
Lead 0.0001% max. 0.0001% max. 0.0001% max.
Copper 0.0001% max. 0.0001% max. 0.0001% max.
Iron 0.0005% max. 0.0005% max. 0.0005% max.
Organics 0.0010% max. 0.0010% max. 0.0010% max.
Chlorine 10 ppm 10 ppm 10 ppm
Fluorine 0.0001% max. 0.0001% max. 0.0001% max.

WARNING! ALWAYS ADD ACID TO WATER, NEVER IN THE REVERSE ORDER. WHEN HANDLING 
ACID, WEAR PROTECTIVE CLOTHING AND FACE MASK. Hydrochloric acid and its 
fumes are highly corrosive and can cause severe burns on contact with any part of 
the body. Mucous membranes of the eyes and the upper respiratory tract are espe-
cially susceptible to high atmospheric concentrations. NEVER inhale fumes given off 
by hydrochloric acid and provide adequate ventilation where the acid is being used. 
Hydrochloric acid will dissolve many metals and cements. It will not react with glass, 
some rubber, and most plastics. All contact with body or clothing should be avoid-
ed. Safety goggles or face shield should be used. If hydrochloric acid does contact 
the body or clothing, the affected clothing should be removed and large quantities 
of cold water applied. It is usually not necessary to neutralize the acid, but washing 
with a mild soap will aid removal. Soda ash, washing soda, salt soda or even baking 
soda and bicarbonate of soda also can be used on large amounts of spilled acid. If 
hydrochloric acid splashes on the body, flush with water. Then a solution or paste of 
baking soda can be used to neutralize the acid. If hydrochloric acid splashes in the 
eyes, flush with water for 10-15 minutes. Call a doctor at once.

%HCl Specific Gravity Baume Lbs. HCl per 
Gallon Solution

Total Weight of  
Solution (Lbs/Gal)

1 1.0032 0.5 0.083 8.359
2 1.0082 1.2 0.168 8.401
3 1.0181 2.6 0.339 8.484
4 1.0279 3.9 0.515 8.566
8 1.0376 5.3 0.693 8.647

10 1.0474 6.6 0.874 8.728
12 1.0574 7.9 1.059 8.812
16 1.0776 10.4 1.439 8.979
20 1.0980 12.9 1.833 8.149
30 1.1492 18.8 2.877 8.577



 78   Culligan® Premier Series Automatic Deionizer  78  Cat. No. 01024000

Regenerant Specifications for Sodium Hydroxide (Caustic)
Chemical  

Specification
50% Liquid Flake or Pellets 

Rayon GradeMercury Cell Grade Rayon Grade
Strength (% NaOH) 49.0-51% 49.0-51.01 98.5%
Sp. Gr. 1.5253 1.5253
Wt. Per Gallon 12.75# 12.75#
Sodium Oxide (Na2O) 39.0-39.5% 38.0-39.5% 76.3%
Sodium Carbonate 
(Na2CO3)

0.05% max. 0.20% max. 0.70% max.

Sodium Chloride (NaCl) 0.005% max. 0.10% max. 0.25% max.
Sodium Sulfate (Na2SO) 0.0001% max. 0.20% max. 0.10% max.
Sodium Chlorate (NaCIO3) 0.0001% max. 0.0005% max. None
Silicon (Si) 0.0005% max. 0.010% max. 0.02% max.
Iron (Fe) 0.0003% max. 0.0005% max. 0.0025%max.
Calcium (Ca) 0.0005% max. 0.0007% max. 0.0015% max.
Magnesium (Mg) 0.0020% max. 0.0020% max. 0.002% max.
Aluminum (Al) 0.0003% max. 0.0003% max. 0.001% max.
Manganese (Mn) 0.00001% max 0.0002% max. 0.0005% max.
Copper (Cu) 0.00003% max 0.0007% max. 0.0001% max.
Nickel (Ni) 0.00003% max 0.0007% max. 0.0002% max.

CAUTION! WHEN HANDLING CAUSTIC SODA ALWAYS WEAR PROTECTIVE CLOTHING AND 
FACE SHIELD OR SAFETY GOGGLES. Caustic soda is a strong alkali, which can cause 
serious burns on contact with skin or eyes. Caustic dust and mist represent a hazard to 
the respiratory tract. All contact with body or clothing should be avoided. If caustic soda 
does contact the body or clothing, the affected clothing should be removed and washed 
with large quantities of cold water. Caustic destroys wool and leather ‘ so these materi-
als should be avoided. If caustic soda splashes on the body, flush with large quantities 
of water. DO NOT ATTEMPT CHEMICAL NEUTRALIZATION. If caustic soda splashes into 
the eyes, wash from the eyes with a steady, gentle stream of water for 15 minutes. Do 
not use soap. Call a doctor at once.

%NaOH Specific Gravity Baume Lbs. NaOH per 
Gallon Solution

Total Weight of  
Solution (Lbs/Gal)

1 1.0095 1.4 0.084 8.412
2 1.0207 2.9 0.170 8.506
3 1.0318 4.5 0.258 8.598
4 1.0428 6.0 0.348 8.690
5 1.0538 7.4 0.439 8.782
6 1.0648 8.8 0.533 8.873
8 1.0869 11.6 0.726 9.057

10 1.1089 14.2 0.925 9.241
12 1.1309 16.8 1.333 9.424
20 1.2191 26.1 2.035 10.159
30 1.3320 36.2 3.333 11.100
50 1.5253 49.9 6.365 12.711

NOTE One gallon of water = 8.333 pounds.
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Chemical Usage Conversion Chart
The chart shown below converts inches to gallons of chemical removed during regeneration from a 50-gallon drum or 15 
gallon carboy.

Inches 50-Gallon Drum 15-Gallon Carboy
.25 .4125 Gal. .1435 Gal.
.5 .825 Gal. 287 Gal.

.75 1.2375 Gal. .4305 Gal.
1. 1.65 Gal. .574 Gal.
2. 3.3 Gal. 1.148 Gal.
3. 4.95 Gal. 1.722 Gal.
4. 6.6 Gal. 2.296 Gal.
5. 8.25 Gal. 2.87 Gal.
6. 9.9 Gal. 3.444 Gal.
7. 11.55 Gal. 4.018 Gal.
8. 13.2 Gal. 4.592 Gal.
9. 14.85 Gal. 5.166 Gal.

10. 16.5 Gal. 5.74 Gal.
11. 18.15 Gal. 6.314 Gal.
12. 19.8 Gal. 6.888 Gal.
13. 21.45 Gal. 7.462 Gal.
14. 23.1 Gal. 8.036 Gal.
15. 24.75 Gal. 8.61 Gal.
16. 26.4 Gal. 9.184 Gal.
17. 28.05 Gal. 9.758 Gal.
18. 29.7 Gal. 10.332 Gal.
19. 31.35 Gal. 10.906 Gal.
20. 33.Gal. 11.48 Gal.

50-gallon drum: 1” = 1.65 GALLON

15-gallon carboy: 1” = .375 GALLON

NOTE Measurements are to be made prior to and after regeneration. Measurements are to be taken from the 
lip of the container opening down to the chemical. Subtract the prior to regeneration measurement 
from the after measurement to obtain the inches of chemical used. Inches of chemical used can then 
be converted to gallons using the chart above.
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Regenerants Used for Each Regeneration
Quantity of regenerants programmed to be used for each regeneration:
Acid: _________________ inches   Caustic: ______________________ inches

Regenerant Container 15-Gallon Carboy: ___________________ 50-Gallon Drum: ____________________

Measurement of Inches from Container Opening Down to Regenerant
Noted prior to each regeneration

Inches
Day

Start of Full Regenerant
Acid Caustic Container Entry Made By:

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

The availability and usage of acid and caustic soda during regeneration is one of the most important factors affecting the 
Deionizer’s performance. Exhaustion of either chemical will cause the deionizer to produce a lower quality of treated water 
than desired.
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Appendix C Flow Device K-Factor Data

Meter Type Installation Fitting 
Type/Material

Pipe Size 
NPT

Flow Range 
(GPM)

K-Factor 
Gallons

K-Factor 
Liters

Culligan 
Part No.

Shaded = Obsolete

Culligan Turbine, PVC, NPT 0.5" 80 21.1 01021033

Tubine, PVC, NPT 0.75" 80 21.1 01021259

Tee, Stainless Steel, NPT 1.5” 0.75 - 75 28.5 7.5 01027900

2.0” 1.5 - 180 15.2 4.0 01027901

3.0” 3.5 - 400 6.4 1.7 01027902

Clack Tee, Stainless Steel, NPT 1.5" 0.75 - 75 37 9.8 01020408 Replaced by 01027900

Tee, Stainless Steel, NPT 2.0" 1.5 - 150 20 5.3 01020409 Replaced by 01027901

Tee, Stainless Steel, NPT 3.0" 3.5 - 350 8 2.1 01021978 Replaced by 01027902

GE/ 
Autotrol

Turbine, Noryl, Union, NPT 1.0" 0.25 - 40 62 16.4 01018887

Turbine, Noryl, Union, SS, NPT 1.5" 5 - 250 15 4 01018954

Turbine, Noryl/SS, Union, NPT 
Turbine, Noryl/PVC, Union, Soc

2.0" 5 - 250 15 4 01018891 
01018892

Fleck Hi-Flo 22 integral plastic 1.5" 0.5 - 60 78 20.6 01019670

Tee, Brass, NPT 1.5" 1.5 - 75 4 1.1 —

Tee, Brass, NPT 2.0" 3 - 150 2 0.5 —

Tee, Brass, NPT 3.0" 7 - 300 0.67 0.2 —

SeaMetrics Saddle Clamp, Brass 
Tee, Brass, NPT 
Sweat, Copper

3.0" 6.6 - 440.6 11 2.9 01009751 
01009752 
01009753

 Sweat, Copper 4.0” 11.74 - 783.2 6.5 1.7 01009756

GF/Signet 
Paddlewheel

Blue Nut

Tee, Sch. 80, PVC, NPT 1.25" 1.2 - 77 177.2 46.8 D1018838

1.5" 1.6 - 106 117.9 31.1 D1018839

2.0" 2.7 - 179 66.7 17.6 D1018840

2.5" 3.8 - 256 43 11.4 D1018841

3.0" 6.0 - 401 26.7 7.1 D1018842

4.0" 10.5 - 701 15 4 D1018843

Saddle, Sch. 80, PVC 2.5" 3.9 - 256 43 11.4 D1018834

3.0" 6.0 - 401 36.7 9.7 D1018835

4.0" 10.5 - 701 15 4 D1018836

6.0" 16.7 - 1595 8.3 2.2 D1018837

Tee, Copper Sweat 1.0" 0.7 - 48 256.4 67.7 D1018822

1.25" 1.1 - 75 176.4 46.6 D1018823

1.5" 1.6 - 107 115.7 30.6 D1018824

2.0" 2.8 - 187 63.4 16.8 D1018825

Tee, Galvanized Steel,  
Sch. 40, NPT

1.0" 0.7 - 44 213 56.3 D1018826

1.25" 1.2 - 80 127.7 33.7 D1018827

1.5" 1.7 - 110 94.4 24.9 D1018828

2.0" 2.8 - 184 58.4 15.4 D1018829

Saddle, Sch. 40, Iron 2.5" 4.5 - 298 37.6 9.9 D1018830

3.0" 6.9 - 460 23.2 6.1 D1018831

4.0" 11.9 - 793 13.3 3.5 D1018832

6.0" 27 - 1800 7.2 1.9 D1018833

Brazolet, Brass 2.5" 4.0 - 264 37.6 9.9 D1018814

3.0" 6.2 - 411 24.3 6.4 D1018815

4.0" 10.8 - 716 13.9 3.7 D1018816

6.0" 25 - 1624 7.52 2 D1018817

Weldolet, Carbon Steel 2.5" 4.0 - 264 37.6 9.9 D1018818

3.0" 6.2 - 411 24.3 6.4 D1018819

4.0" 10.8 - 716 13.9 3.7 D1018820

6.0" 25 - 1624 7.52 2 D1018821
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Appendix D Recirculation Pump

Recirculation Pump Setup and Installation
When the controller with the optional flow meter detects no flow for a specified duration, the system state changes to recir-
culation mode, turning on the recirculation pump.

The recirculation pump turns off immediately when flow is detected by the controller from the flow meter.

The air pressure switch is installed in case of air loss to the system. This acts as a fail-safe and will turn off power to the 
recirculation pump. This switch can be adjusted by loosening the allen screw on the side of the switch and rotating the top 
of the switch to adjust; clockwise will lower the trigger point.

Figure 34.  Recirculation pump installation.

WARNING! When completing the installation of a recirculation system, verify that the recircu-
lation pump turns off automatically if the supply air pressure to the Premier Series 
Automatic Deionizer drops below 20 psi.

WARNING! Air pressure must not exceed the maximum 100 psi.

NOTE Use 14 GA Wire Recirculation Pump and Internal Recirculation High Voltage Side Relay.

DI Recirculation Installation and Start-Up
1. Refer to Figure 8 on page 17 for set-up and installation of the recirculation piping. 

2. Refer to Figure 13 on page 27 to install the relay that controls the pump in the control box.

3. Install the pressure switch onto the air manifold: refer to Figure 7 on page 16.

4. To operate the recirc pump it is also necessary to install a flow meter: see page 81 for available flow meters, 
and refer to "Flow Sensor Meter Connections (Optional)" on page 89 for set-up and installation.

5. After installation of the recirc kit is complete you can now turn on the inlet water pressure. 

6. You can now perform a function test to verify proper operation of the recirc pump. The recirc pump is normally 
turned on when  the system senses no water flow for a 15-minute period. There is an override switch located at 
the top of the relay that will close the relay contacts immediately and will turn on the pump. 

7. Turn the water pressure to the system off and relive the pressure to the system.

8. The kit includes a pressure switch this pressure switch prevents the pump from turning on when there is not 
enough pressure supplied to the system to prevent the pump from dead heading. The switch has an adjustment 
built into the switch body. You need to loosen the Allen screw located on the side of the switch and turn the 
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body of the switch to the fully closed position by rotation fully counter clock wise. You need to have the system 
automatically turn on the recirc pump by waiting 15 minutes with a no flow condition. 

9. Temporarily adjust the manifold air pressure to the desired shutoff air pressure. Typically the diaphragm valves 
are set at 10-15 psi above the inlet water pressure. Set the air pressure on the manifold to slightly less than that 
of the inlet water pressure. 

10. Increase the pressure setting on the pressure switch by turning the body clockwise until the pump turns on.

11. Increase the manifold air pressure back to 10-15 above the inlet water pressure and the pump should now 
return to the running state. 

12. You can now return water pressure to the system and verify that pump is operating and there are no leaks in 
the recirc plumbing.

13. Open outlet ball valve to the outlet of the system and the recirc pump should now turn off.
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Appendix E Data Port Output

Culligan Premier Series Automatic DI Controller—Data Port Output 
The DI Controller (DIGBE) is used to control the deionizer system. This controller has the ability to provide status mes-
sages to a customer’s equipment using RS-232 and RS-485 communication protocols. These protocols are commonly 
used to send information from the controller to either a customer’s PC or to a building management system or program-
mable logic controller (PLC). The information is one way in that the controller can send this information out, but the con-
troller cannot receive or respond to any commands sent into the communication port. The controller sends a status mes-
sage every 60 seconds. The information is send as a short text (ASCII), comma separated string of letters and numbers. 

Status Message Format
The format of the status message is:  CULL,aaa.aa,bbb.bb,cccccc,dddddd,eeeeeeee,ffffffff,g,h,mmddyyhhmm

Example: CULL,000005.1,000000.0,0021094,0000000,0021094,0000000,0,2,0104101618

aaa.aa = flow rate tank1

bbb.bb = flow rate tank2

cccccc = gal since regen tank1

dddddd = gal since regen tank2

eeeeeeee = total gal since new tank1

ffffffff = total gal since new tank2

g = tank1 status (1, 2, 3 or 4; 1=service, 2=regen, 3=standby, 4=error)

h = tank2 status (1, 2, 3 or 4; 1=service, 2=regen, 3=standby, 4=error, U=set up as a single DIGBE) 

mmddyyhhmm = time stamp; month, day, year, hours, minutes

Electrical Connections
The Culligan TTL to RS232 Data Cable (P/N 01021508) Connector is terminated with a D-sub9 style female termination.  
The customer must provide the following RS232 pin connections:

Pin Function
2 (Output) RD (this line is required even though no data is sent TO the DIGBE board)
3 (Input) TD (data coming FROM the DIGBE board
5 (Signal gnd) GND

The data coming from the DI Controller board is at the following conditions:

Bits Per Second: 9600 
Data Bits: 8 
Parity: None 
Stop Bits: 1 
Flow Control: None
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AUX:00000

AUX:00000

AUX:00000

AUX:00000

CULL,000005.1,000000.0,0021094,0000000,0021094,0000000,0,2,0104101618

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

CULL,000005.1,000000.0,0021099,0000000,0021099,0000000,0,2,0104101619

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

AUX:00000

Figure 35. Data from DIGBE debug port.
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Appendix F Optional Accessories

Conductivity Meter Quality Monitor
An external quality monitor/controller model number BL983320-1 (P/N 01023679) 120/230VAC can be used in place of 
the standard AutoDI TDS probe. Any monitor/controller with a dry contact output that signals if the quality is above or 
below a set point can be used, but Culligan offers optional quality monitior P/N 01023679, which reads 0-200 uS/cm and 
can be easily installed into the GBE Smart Controller. 

Functional Description—Front Panel

Figure 36.  Conductivity meter.

1. Liquid Crystal Display

2. Switch for selecting Alarm Mode 
OFF = Alarm Disabled 
AUTO = Automatic alarm based on set point value 
ON = Alarm always active

3. MEAS—push button to set instrument to measurement 
mode

4. SET—push button to display and set the set point value

5. SET—trimmer pot to adjust set point value

6. CAL—calibration trimmer pot

7. LED indicator: 
GREEN = Meter in measurement mode 
ORANGE/YELLOW = Alarm activated 
RED (Blinking) = Error condition

Functional Description—Rear Panel

Figure 37.  Conductivity meter.

1. Connections for Conductivity Cell

2. Power supply for terminal strip

3. Alarm or Dosing contact: closes upon bad quality. See 
Figure 37.

4. Not used

5. Remove this jumper during installation. 

6. Not used
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Installing the Quality Monitor in the Controller 
1. Open the controller door and use a sharp knife to cut out the rectangular portion of the front door label that cov-

ers the rectangular opening below the power on/off knob. 

2. The controller comes with mounting brackets to attach it to the door of the controller and it comes with power 
supply wiring that can be used to connect the power supply terminals to the connections shown in Figure 38. 

3. Connect the dry contact output terminals (terminal 3-NO in Figure 36) to the AUX-IN screw terminals on the 
auxiliary input board P/N 01020748 in Figure 38 and install this input board into the back of the GBE board. The 
contact output from the external quality sensor will close any time that the measured quality is above (worse 
than) the user provided set point. 

4. The External quality monitor uses the same probe that comes pre-installed in the Premier AutoDI system. It is 
necessary, however, to cut off the connector on the ends of the probe wiring, remove the wire insulation from 
the last 0.1” of each of the 4 colored wires, and then attach those wires to the screw terminals identified as 
1-COM in Figure 36. 

5. Use the Smart Controller menu to set up the sensor for the system.

When using an external quality monitor, the Smart Controller cannot display the measured quality (it is installed on the 
external quality sensor display instead). The Smart Controller will only display that the quality is “OK,” meaning that the 
measured quality is better than the set point, or “HIGH,” meaning it is worse than the quality set point. When using teleme-
try, the call-in information will also not include the measured quality value when using an external sensor.

P/N: XXXXXXXX rev. X
VENDOR:  XXXXXX
DATE CODE:  WK/YY
HEX FILE: XXXXXXXX rev. X 

4 3 2 1 Dosing Contact

Quality Monitor

Auxiliary Board

GBE Circuit Board

AUX IN

Figure 38. External Quality Monitor Wiring
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Programming an External Quality Monitor
 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP
>5)ACCESSORIES

1. From the main menu screen, press     to 5)ACCESSORIES. 

2. Press . The screen displays the Accessories menu.

>1)TDS
 2)FLOW METER

3. Press  to select 1)TDS. The screen displays the TDS Setup settings.

TDS SETUP
>TDS EXTERNAL 4. The default configuration is a standard TDS probe measurement. To use the op-

tional TDS quality sensor, press  and  or  to change the setting to TDS 
EXTERNAL.

NOTE If the TDS drops below the limit before MIN CAPACITY (GALS) is reached, a PURGE will occur. If  
quality does not rise above the limit, a regeneration will be triggered. If MIN CAPACITY is set to zero, 
the unit will trigger a regeneration immediately upon falling below the limit.

Testing the External Quality Monitor Operation
1. Turn on the control and adjust the set point to 20 uS/cm (50,000 ohms). 

2. Make sure the #5 jumper has been removed from the rear of the monitor. 

3. Turn the OFF/AUTO/ON switch to the AUTO position. 

4. Immerse the probe in the solution to be monitored, and press the MEAS button (if necessary). The LCD will 
show the uS/cm value of the liquid. The LED indicator will light up Green when the meter is in measurement 
mode and #3 (Dosing contact) is open, but will light up Orange/Yellow when #3 (Dosing contact) is closed. 

5. A regeneration will be initiated when the contact is closed. To prevent this, temporarily remove one of the wires 
on the #3 (Dosing Contact) terminals.

External Quality Monitor Calibration
1. The meter should be in the measure mode. 

2. Immerse the probe in the calibration solution HI 7033 (this solution is 84.0 uS/cm). 

3. Shake briefly and wait for reading to stabilize. 

4. Adjust the CAL trimmer pot to read 84.0 uS on the LCD display. 

NOTE The meter was calibrated at the factory prior to shipment.
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Flow Sensor Meter Connections (Optional)
NOTE This accessory is required if the system includes a recirculation pump.

The DI Controller is capable of detecting the signal from a Hall effect sensor device to provide flow rate information, total-
ization and volume based regeneration initiation.

There are several different types of flow measuring devices and differences in the wiring of the devices to the Smart Con-
troller circuit board do exist. See Figure 39.

For all but duplex alternating, a meter needs to be connected to each circuit board at the location shown below in the 
drawing. For duplex alternating meter connection, please refer to page 76.

See "Appendix C Flow Device K-Factor Data" on page 81.
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POWER-24VAC

*

Alarm Relay Board
(optional)

Optional Modem
Connection

Data Port
PLC Output

Flow Meter Cable
(optional)

J22 Connection
(Jumper)

RS485 Connection
(Communication Cable)

JLO Connection
MT Board/ TDS Probe

24v

Connector 
located at end 
of meter cable

Connector 01010255 
included with controller

Figure 39. Flow measuring devices.
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Programming the External Flow Meter
An optional Flow Meter can be used in the system outlet to trigger a regeneration. This requires an entry in the program-
ming for the meter chosen. The entry is pulses per gallon, or K Factor. See "Flow Device K-Factor Data" on page 81.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP
>5)ACCESSORIES

2. From the main menu screen, press     to 5)ACCESSORIES. 

3. Press . The screen displays the Accessories menu.

>1)TDS
 2)FLOW METER 4. Press   to select 2)FLOW METER. The screen displays the flow meter 

settings.

FLOW METER
>INSTALLED 5. The default setting is INSTALLED. Press   to view the flow meter settings.

FM1 K FACTOR

80.0
PULS/GAL

6. The screen displays the specified pulses per gallon (K Factor) for the optional flow 
meter (if purchased and installed). This value does not need to be set. Press  
and  or  and  to change the setting and return to the Accessories menu. 
See "Appendix C Flow Device K-Factor Data" on page 81 for more information.

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

7. Press  until the deionizer controller displays the home screen.

External Flow Meter Set-Point Adjustment
1. Turn on the Power and press the SET button; the display will show the default of previously adjusted value, 

along with the SET indicator. 
2. Use a small screwdriver to adjust the SET trimmer pot until the desired set-point value is displayed. The 

instrument will automatically returns to the normal measurement mode after 1 minute, or if the MEAS button is 
pushed.

Setup If No Flow Meter Is Installed
 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP
>5)ACCESSORIES

1. From the main menu screen, press     to 5)ACCESSORIES. 

2. Press . The screen displays the Accessories menu.

 1)TDS
>2)FLOW METER 3. Press    to select 2)FLOW METER. The screen displays the flow meter 

installation settings.

FLOW METER
>NOT INSTALLED 4. The default setting is INSTALLED. Press  and  or   to change the set-

ting to NOT INSTALLED and return to the Accessories menu.
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Modem Connection
NOTE Use of the modem kit requires a one-year subscription to either a Level 1 or Level 2 Telecom package. 

Self-service registration is available on CPort (www.cport.culligan.com) under the Technical Service 
Tab on the Telemetry page’s subpage Setup Self-Service.

1.   Before installing the modem into the back of the deionizer controller board, turn off the circuit board.

2.    When handling all circuit boards, take care to only touch the edges of the circuit boards—not the metal pins.   
The electronics on all circuit boards can be damaged by static electricity.

3.    Make sure all of the pins at all four connectors are aligned between the modem board and the controller board.  
Make sure that the modem board is fully seated into all four sockets.

4.  When all connections have been made, restore power to the circuit board.

Installing a Modem on the Deionizer Circuit Board
Open the controller cover and locate the modem connection on the back of the board (see Figure 40). Insert the line 
modem board (part number 01020307) into the socket on the back of the board. Make sure that all of the pins in all four 
connectors are aligned, and make sure the modem is fully seated into all of the sockets. 

Figure 40.  Modem location on back of the deionizer circuit board.

Programming the Modem on the Deionizer
SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

>1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
 4)ADV. SETUP

2. From the main menu screen, press  to 4) ADV. SETUP. 

3. Press . The screen displays the Advanced Setup menu.

http://www.cport.culligan.com/Technical-Service/Telemetry/Setup-Self-Service.aspx
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 2)REGEN SETUP
 3)CYCLE TIMES
 4)AUXOUT SETUP 
>5)MODEM SETUP

4. Press     and  to select 5) MODEM SETUP.

Modem Setup Settings
Screen Display Range Description/Changing the Setting

TELEPHONE MODEM
>INSTALLED Not Installed, 

Installed 5. Press  and  or  to change the setting to INSTALLED.

DATA PHONE #
18552518958

0–9, (comma), 
-, #, and * for 13 

digits

6. The screen displays the modem connection phone number. To 
change a digit, press   and  or . Press  when done.  
This phone number should be changed to 1-855-251-8958.

NOTE Some phone systems might require adding digits such 
as #, *, - and ,(comma) to the phone number. Refer to 
your phone service provider to verify how to dial an 
outside phone line.

DEALER ID#
00000000 0–9 for 8 digits

7. The screen displays the Culligan Dealer I.D. number. To change 
the value, press   and  or . Press  when finished add-
ing/changing a digit.

TIME TO CALL

>23
HOURS

0–23
8. The screen displays the time duration until the next attempt to 

communicate using the modem. Press   and  or  to 
change the duration. Press  when done. 

TIME ZONE GMT

>00:00 -12:00 – +12:00

9. The screen displays the time zone where the unit is located. To 
change the value of the time zone GMT, press   and  or 
. Press  when done. 

Table 7. GMT Offset

GMT Offset
New York/Eastern Standard Time (EST) -5:00 
Chicago/Central Standard Time (CST) -6:00
Denver/Mountain Standard Time (MST) -7:00
Los Angeles/Pacific Standard Time (PST) -8:00
London 0:00
Paris 0:00
Rome +1:00
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Test Modem
This menu attempts to send a test message. The screen indicates whether or not this process is successful. Sending a 
test message will also update the time and date on the deionizer controller to the correct time. This testing process will 
also check to see if there is an updated version of firmware available on the Culligan servers.

After conducting a phone line test, it is important to verify that the new time and date settings on the controller are correct. 
If the new time setting has the incorrect value for the hours it is likely that the time zone setting on the control is incorrect. 

SERVICE 

FEB-01-13 12:11P
10.0GPM 161PPM

1. From the default home screen, press  to display the main menu.

 3)SET DATE/TIME 
 4)ADV. SETUP
 5)ACCESSORIES
>6)DIAGNOSTICS

2. From the main menu screen, press      to 6)DIAGNOSTICS. 

3. Press . The screen displays the Diagnostics menu.

 1)MANUAL CONTROL
 2)CHECK INPUTS
>3)TEST PHONELIN 
 4)TEST PROGFLOW

4. Press    and  to select 3) TEST PHONELIN.

MODEM TEST
Emailing now
Please Wait...

5. Press any key to begin the test. The controller returns to the home screen during 
the test.

Possible Results
MODEM TEST ERROR
NO TONE!!

MODEM TEST 
NOT POSSIBLE NOW
TRY LATER!

MODEM TEST ERROR
ANSWER TIMEOUT

MODEM EMAIL
SUCCESS

MODEM TEST  
TIME

SET SUCCESS
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Auxiliary External Outputs
Up to three programmable auxiliary outputs can be added to the Premier AutoDI by using an optional output block (P/N 
01023675). Install the output module in the control box as shown in Figure 13 on page 27. These outputs are 24VAC 
(Optional: 120VAC) 1 Amp signals that can be used to drive solenoid valves or relays to control valves, pumps, or mixers 
to control the discharge of acidic and caustic waste from a neutralization holding tank. For example, the outputs can be 
used to control a neutralization system.

During regeneration, the cation and anion tanks each empty acidic and caustic waste into a neutralization holding tank. It 
is important to make sure both tanks have enough time to empty in equal amounts in order to create a pH-neutral waste 
flow. The ON DELAY setting specifies the minutes after regeneration begins that the system waits before opening the 
discharge (drain) valve on the neutralization holding tank. The ON TIME setting specifies the number of minutes the valve 
will remain open—enough time to completely empty the tank. 

When using external 24VAC or 120VAC solenoid valves, connect one wire to either the Aux6, Aux7, or Aux8 output as 
shown in Figure 13 on page 27. Connect the other wire to Terminal Block 9 or Terminal Block 17.

Time

To
ta

l T
an

k 
Vo

lu
m

e

On Time: tank 
valve is open 
for the specified 
cycle and time

On Delay: tank valve is closed 
while regeneration directs acidic 
and caustic waste liquids into 
holding tank

Start of 
Specified 
Cycle

Acidic Waste Out To 
Neutralizing Hold Tank

Caustic Waste Out To 
Neutralizing Hold Tank

Water In

Figure 41.  Control of external neutralization tank(s).

SERVICE 1
STANDBY 2

FEB-01-13 12:11P

1. From the default home screen, press  to display the main menu.

 1)INFORMATION
 2)MANUAL REGEN
 3)SET DATE/TIME 
>4)ADV. SETUP

2. From the main menu screen, press  to 4) ADV. SETUP. 

3. Press . The screen displays the Advanced Setup menu.

 2)REGEN SETUP
 3)CYCLE TIMES 
>4)AUXOUT SETUP
 5)MODEM SETUP

4. Press    and  to select 4) AUXOUT SETUP. The screen displays the op-
tion of changing the settings of AUX 6, AUX 7, and AUX 8.
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>1)AUXOUT 6
 2)AUXOUT 7
 3)AUXOUT 8

5. Press  to select 1) AUXOUT 6 to change the settings of AUX 6. 

AUX 6 CYCLE
>SERVICE

6. Press  and  or  to change the AUX 6 cycle to Service, Backwash Cat, Acid 
Draw, Slow Rinse Cat, Pre FR Cat, Fast Rinse Cat, Backwash Ani, Caustic Draw, 
Slow Rinse Ani, Pre FR Ani, Fast Rinse Ani, or Quality Rinse.

AUX 6 ON DELAY

>0
MINUTES

7. The AUX 6 ON DELAY setting is time delay to open the drain valve in the waste 
neutralization tank. Press  and  or  to change the setting (0–120 minutes).

8. Press . The screen displays the AUX 6 ON TIME setting.

AUX 6 ON TIME

>1
MINUTES

9. The AUX 6 ON TIME setting is the time interval that the waste neutralization drain 
will be kept open. Press   and  or  to change the time interval (0-120). 

10. Press  and  to change the settings of AUX 7 or  and  to change the 
settings of AUX 8 then repeat steps 6 - 9.

>1)AUXOUT 6
 2)AUXOUT 7
 3)AUXOUT 8

11. Press  until the deionizer controller displays the home screen.
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Deionization Process  5
Diagnostics  42
Down Arrow Button  30
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F
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Flow Diagrams  51
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G
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H
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I
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Installation  11, 17, 82
Introduction  1

K
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L
Locating the Equipment  13
Lockout, Menu  29

M
Maintenance  41, 48
Manual Control  42
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Menu  29, 30, 35, 73
Meter  4, 86, 89, 90
Min Capacity Err  45
Modem  91, 92, 93
Motor Control  42
Muriatic Acid  77

O
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Operating  11, 46
Operation  24
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P
Parts  66
Performance Characteristics  6
pH  7
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Pre-Fast Rinse  55, 60

Principles, Basic  5
Programming  29, 36, 88, 90, 91

Q
Quality Monitor  86, 87, 88
Quality of Water  8
Quality Purge Mode  24
Quality Rinse  62

R
Recirculation Pump  3, 82
Recovery Mode  45
Regeneration  6, 21, 23, 25, 34, 

37, 38, 49, 63, 80
Regen Qual Error  45
Resin  6, 14, 23, 49, 50
Resistivity  8

S
Service  24, 41, 51
Skid Mounting and Assembly  4
Slew Rates  29
Slow Rinse  54, 59
Sodium Hydroxide  78
Solenoid  16, 71
Specifications  9, 77, 78
Start-Up  21, 82
Status Message  84
Strong Base Systems  9, 64
System Setup  34

T
TDS Probe  36, 50
Temperature, Caustic  21
Time  35, 64
Troubleshooting  47
Tubing Diagram, Pneumatic  16
Twin Alternating Mode  24, 34

U
Up Arrow Button  30

V
Vacuum Protection  3
Valve  15, 16, 67

W
Weak Base Systems  10, 65
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Notes
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