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1 GENERAL INFORMATION

1.1 WARNINGS

CAUTION /
A Riskof | /
electric
€

shock

1. CAUTION: RISK OF ELECTRICAL SHOCK AND ARC FLASH: System control panel, pumps, and other
ancillary equipment may utilize HIGH VOLTAGE electricity. Exercise EXTREME CAUTION when servicing
this equipment. High voltage connections must only by made by a licensed electrician and according to
local regulations. System power supply must be DIS-ENGAGED (turned OFF) prior to any maintenance
work on electrical components.

2. CAUTION: Wear proper hearing protection.
3. CAUTION: Designed for use with water.
4. CAUTION: For indoor use only.

5. Danger: When lifting the systems, do not use the eyebolts of the motors. Do not lift the system by the
manifolds. Do not stand on manifolds.

6. Danger: Do not stand under or close to a lifted load. Comply with local regulations.

7. Warning: Death or serious personal injury. Before you lift, make sure the lifting equipment is capable of
handling load.

8. NOTE: System must be installed in accordance with local plumbing and electrical codes and regulations.

**Contact Water Control Corporation for more information.

1.2 TARGET GROUP

These installation and operating instructions are intended for professional installers and for the operators of the
system. WCC recommends that installation is carried out by skilled professionals with technical qualifications

required by specific legislation or governing bodies.
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2 SYSTEM INTRODUCTION

2.1 SYSTEM DESCRIPTION

BP series booster pump systems consist of 2 -4 CRE pumps with integrated frequency-controlled single or
three phase motors connected in parallel with stainless steel manifolds mounted on a base with a control
cabinet. The system adjusts its performance to the demand by bringing pumps online/offline as required to

maintain the desired setpoint for the application.

Number Description Number Description
1 Booster Pumps 9 Isolation Valve
2 Inlet/Outlet Manifold, Stainless 10 Manifold, LENS Sensor (optional)
Steel
3 Blind Flange 11 Ball Valve, 2" (optional)
4 Flange Gasket 12 LENS Sensor (optional)
5 Pressure Transmitter 13 Tee, Stainless Steel
6 Low Pressure Sensor/Switch 14 V4" Ball Valve
(optional)
7 Pressure Gauge 15 Ball Valve, ¥4”
8 Check Valve 16 Flange Gasket
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The LENS water quality monitoring system (included with BPA series systems) includes a single, multi-
parameter sensor probe which can be installed in a water main, a plumbing riser, a recirculation return line
(up to 139°F), or a storage tank. The sensor probe provides continuous monitoring of free chlorine /
monochloramine, pH, ORP, conductivity and temperature. It transmits data to an included PLC control
panel which data logs 6 months worth of information and also has the ability to monitor up to 4 additional,
external auxiliary analog sensors. The control panel also has 4 programmable relays which can be tied to

any of the parameters that are being monitored.

The single, multi-parameter sensor installs into a pipe or water main via an included saddle or flanged tee kit (per
specification). In-tank sensors are installed in a FNPT PVC or CPVC adaptor affixed to the end of a section of pipe
which must be sized to ensure they remain submerged in water at all times. The sensor’s integral recirculation
pump provides a continuous flow of water across the sensor electrodes, with no water waste and no pipe flow
required. Polymeric cleaning beads ensure the electrodes do not foul with debris or minerals. The sensor uses a
Modbus data communication protocol to transmit free chlorine / monochloramine, pH, ORP, conductivity and

temperature data to the PLC via a 10’ (unless otherwise specified) shielded low-voltage cable.

The PLC control panel monitors, displays and data logs this information. Users are able to toggle between
the different data parameters to view daily min/max values, program low/high level alarms and display
graphical trending diagrams. The PLC control panel is also able to accept up to four (4) additional analog (4-
20 mA) or digital (open/closed) signals from eternal sensors such as flow meters, temperature sensors,
turbidimeters, pressure sensors, and more. These extra parameters are also displayed on the panel screen

and allow for high/low alarms, data logging, trend graphing, etc.

The controller includes four (4) programmable relays, which can be linked via the PLC to the low/high value
alarms for any of the parameters being monitored. These relays can be used to actuate external alarms as
well as external equipment such as chlorinators, filters, solenoid valves, and more. SCADA output of all

data to Building Automation Systems is available in native Modbus or BACnet protocols.

Recommended maintenance includes operation verification and calibration every 6 months, with a

replacement of the sensor probe electrode tip every 12 months.
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2.2 INTENDED USE

The system is a range of factory-assembled systems ready for installation and operation. The system maintains a

constant pressure through continuous variable adjustment of the speed of the connected pumps.

2.3 APPLICATIONS

The system is designed for pressure boosting of clean water for applications including but not limited to: hotels,

hospitals, schools, office buildings, industrial, irrigation, car washes, apartment buildings, etc.

2.4 IDENTIFICATION

INDOOR USE ONLY

2.4.1 NAMEPLATE T FORWATARONEY
1> @ CONFORMS TO UL STD 778
The nameplate of the system is fitted on the side of the control panel. CE|0|53US D2 Ne. 108
Product Booster Pump é 2
NUMBER DESCRIPTION Model No BPA-200-70-6X4-1 < 3
1 Marks of Approval Serial No J24-10005A <4
2 System Type Date 10/14/2024 6 5
3 Model Number Volts / Phase | FLA | KW | 460/3/69/55 <6
- Maximum V_Vnrking 7
4 Serial Number Pressure psig 150 &
5 Date of Manufacture Sf:wr CERTIFIED BY IAPMO R&T TO
. . 1 —=0% NSF/ANSI/CAN 61 FOR MATERIAL SAFETY
6 Electrical Information \/@ CEQOTLIAERT OR LY.
7 Pressure Rating A
8 Company Information I@ cc hews e €8
| . www.owatercontroline.com

2.4.2 MODELKEY

WCC Booster Pump Model Number Structure

Product Controls Flow Rate Pressure } Manifold Number
Line Type (gpm) - (psi) Size X | Pumps | - Power
A-Advanced )
BP (W/LENS) 50 - 35 3 2 - | 1-440-480V/3PH
2-200 - 240V/3PH (Only offered upto 7.5
S - Standard 100 70 4 HP)
E - Basic 150 6 4
200

Example: BPA-100-70-4x3-1 = Booster pump system, advanced controls, 100 gpm design flow at 70 psi, 4 inch manifold, 3
pumps, 440-480V/3 phase
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2.4.3 AVAILABLE MODELS

440-480V/3 Phase Booster Pump Systems - *Actual model numbers will include (A, S or E) after BP indicating control type
Qty Flow Rate Pressure
Booster Pump Models Pump Model HP Pumps (gpm) (psi) Amp Draw
BP50-35-3X2-1 CRE 10-4 3 2 100 35 7.6
BP50-35-3X3-1 CRE 10-4 3 3 150 35 11.4
BP50-35-3X4-1 CRE 10-4 3 4 200 35 15.2
BP50-35-4X2-1 CRE 10-4 3 2 100 35 7.6
BP50-35-4X3-1 CRE 10-4 3 3 150 35 11.4
BP50-35-4X4-1 CRE 10-4 3 4 200 35 15.2
BP50-70-3X2-1 CRE 10-6 5 2 100 70 12
BP50-70-3X3-1 CRE 10-6 5 3 150 70 18
BP50-70-3X4-1 CRE 10-6 5 4 200 70 24
BP50-70-4X2-1 CRE 10-6 5 2 100 70 12
BP50-70-4X3-1 CRE 10-6 5 3 150 70 18
BP50-70-4X4-1 CRE 10-6 5 4 200 70 24
BP100-35-4X2-1 CRE 20-2 5 2 200 35 12
BP100-35-4X3-1 CRE 20-2 5 3 300 35 18
BP100-35-4X4-1 CRE 20-2 5 4 400 35 24
BP100-35-6X3-1 CRE 20-2 5 3 300 35 18
BP100-35-6X4-1 CRE 20-2 5 4 400 35 24
BP100-70-4X2-1 CRE 20-3 7.5 2 200 70 17.6
BP100-70-4X3-1 CRE 20-3 7.5 3 300 70 26.4
BP100-70-4X4-1 CRE 20-3 7.5 4 400 70 35.2
BP100-70-6X3-1 CRE 20-3 7.5 3 300 70 26.4
BP100-70-6X4-1 CRE 20-3 7.5 4 400 70 35.2
BP150-35-4X2-1 CRE 32-2-1 7.5 2 300 35 17.6
BP150-35-4X3-1 CRE 32-2-1 7.5 3 450 35 26.4
BP150-35-6X3-1 CRE 32-2-1 7.5 3 450 35 26.4
BP150-35-6X4-1 CRE 32-2-1 7.5 4 600 35 35.2
BP150-70-4X2-1 CRE 32-3-2 10 2 300 70 25.9
BP150-70-4X3-1 CRE 32-3-2 10 3 450 70 38.85
BP150-70-6X3-1 CRE 32-3-2 10 3 450 70 38.85
BP150-70-6X4-1 CRE 32-3-2 10 4 600 70 51.8
BP200-35-6X2-1 CRE 45-1-1 7.5 2 400 35 17.6
BP200-35-6X3-1 CRE 45-1-1 7.5 3 600 35 26.4
BP200-35-6X4-1 CRE 45-1-1 7.5 4 800 35 35.2
BP200-70-6X2-1 CRE 45-2 or CRE 32-4-2 15 2 400 70 34.5
BP200-70-6X3-1 CRE 45-2 or CRE 32-4-2 15 3 600 70 51.75
BP200-70-6X4-1 CRE 45-2 or CRE 32-4-2 15 4 800 70 69
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200-240V/3 Phase Booster Pump Systems - *Actual model numbers will include (A, S or E) after BP indicating control type
Booster Pump Flow Rate
Models Pump Model HP Qty Pumps (gpm) Pressure (psi) Amp Draw

BP50-35-3X2-2 CRE 10-4 3 2 100 35 13.2
BP50-35-3X3-2 CRE 10-4 3 3 150 35 19.8
BP50-35-3X4-2 CRE 10-4 3 4 200 35 26.4
BP50-35-4X2-2 CRE 10-4 3 2 100 35 13.2
BP50-35-4X3-2 CRE 10-4 3 3 150 35 19.8
BP50-35-4X4-2 CRE 10-4 3 4 200 35 26.4
BP50-70-3X2-2 CRE 10-6 5 2 100 70 21.8
BP50-70-3X3-2 CRE 10-6 5 3 150 70 32.7
BP50-70-3X4-2 CRE 10-6 5 4 200 70 43.6
BP50-70-4X2-2 CRE 10-6 5 2 100 70 21.8
BP50-70-4X3-2 CRE 10-6 5 3 150 70 32.7
BP50-70-4X4-2 CRE 10-6 5 4 200 70 43.6
BP100-35-4X2-2 CRE 20-2 5 2 200 35 21.8
BP100-35-4X3-2 CRE 20-2 5 3 300 35 32.7
BP100-35-4X4-2 CRE 20-2 5 4 400 35 43.6
BP100-35-6X3-2 CRE 20-2 5 3 300 35 32.7
BP100-35-6X4-2 CRE 20-2 5 4 400 35 43.6
BP100-70-4X2-2 CRE 20-3 7.5 2 200 70 33.2
BP100-70-4X3-2 CRE 20-3 7.5 3 300 70 49.8
BP100-70-4X4-2 CRE 20-3 7.5 4 400 70 66.4
BP100-70-6X3-2 CRE 20-3 7.5 3 300 70 49.8
BP100-70-6X4-2 CRE 20-3 7.5 4 400 70 66.4
BP150-35-4X2-2 CRE 32-2-1 7.5 2 300 35 33.2
BP150-35-4X3-2 CRE 32-2-1 7.5 3 450 35 49.8
BP150-35-6X3-2 CRE 32-2-1 7.5 3 450 35 49.8
BP150-35-6X4-2 CRE 32-2-1 7.5 4 600 35 66.4
BP200-35-6X2-2 CRE 45-1-1 7.5 2 400 35 33.2
BP200-35-6X3-2 CRE 45-1-1 7.5 3 600 35 49.8
BP200-35-6X4-2 CRE 45-1-1 7.5 4 800 35 66.4
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3 LENS WATER QUALITY MONITOR (BPA Series Only)

Overall

Measurement method

Reagent less amperometric, three electrodes, no membrane or electrolyte

Chlorine measurement range

- Limit of detection (LOD)

- Limit of quantitation (LOQ)

Monochloramine measurement range

- Limit of detection (LOD)

0to 20 ppm

10 ppb (0.01 ppm)

40 ppb (0.04 ppm)

0to 10 ppm

30 ppb (0.03 ppm)

Resolution

0.001 ppm (1 ppb)

Chlorine accuracy

*+ 5% of the calibrated value 1 (DPD) at any pH between 6.5 and 8.75

* 4% of the calibrated value 1 (DPD) at any temperature between 15°C and 35°C

+ 4% of the calibrated value 1 (DPD) at any conductivity between 200 and 10,000 pS

+ 10% underflow changes between 0 to 4 meters/second velocity

Monochloramine accuracy

*+ 7% or = 0.06 ppm, whichever is greater for 0 to 5 ppm NH,Cl for 5 to 40°C

£+ 12% for >5to 10 ppm NH.Cl for 5 to 40°C

+12% or 0.06 ppm, whichever is greater for 0 to 10 ppm NH,Cl for >40 to 50°C

Turbidity interference

No effect up to 3,000 ppm (Arizona test dust fine, 50-micron size)

Calibration stability

6 months (typical)

Chlorine measurement interval

60 seconds

Monochloramine measurement

interval

120 seconds

pH range (chlorine)

6.51t08.75

Conductivity

50to 10,000 puS

Pressure limit

10 bar (145 psi)

Temperature

1 to 55°C (34 to 131°F)
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Sample compensation

Automatic

Factory calibration

Yes

Ambient data

Storage temperature

-20to 60°C (-4 to 140°F)

Operating temperature

11to 50°C (33 to 122°F)

Maximum flow velocity

0 to 5 meters/second velocity

Maximum immersion depth/pressure

30 feet, 145 psi

Cleaning method

Continuous mechanical cleaning, electrochemical cleaning

Cable length

10 feet standard, configurations up to 100 feet available

Electrical Information

Power Requirements

120VAC/1PH/1.8A

Available Power for External Devices

1A @ 24VDC

3.1 COMPONENT DIMENSIONS

IMMERSION SENSOR

WET TAP SENSOR

(TANK INSTALLATIONS)  (PIPE INSTALLATIONS)

I I
. SENSOR DIMENSIONS
| A CABLE LENGTH 10’, ORTO SPEC
E 11” (IMMERSION)
'S ! A B | OVERALL SENSOR LENGTH 115" (WET TAP)
L] SENSORDIMENSIONS-_ WET TAE':E"ME;\E/F;L 6L 1.72
CABLE 10’, ORTOD 4.5” (WET TAP ONLY)
A enern dpe DIAMETER
B oo
11h £ | REQUIRED CLEARANCEFOR | .\ errio i1y
OVERALL WET TAP REMOVAL TOOL
(IMMERSION)
B pENS 11.5” (WET
' @ LENG_TE|_ TAP)
= C DIAMETER =  1.72”
WET TAP
REMOVAL  4.5” (WET
TOOL TAP ONLY)
DIAMETER
REQUIRED
CLEARANCE 8lPage
FORWET  13” (WETTAP
TAP ONLY)

REMOVAL



4 RECEIVING THE SYSTEM

4.1 INSPECTION

- Do the following upon receipt of the system:
o Inspectthe shipment for damage

o Make sure the system and accessories correspond to the order and no parts are missing

4.2 SCOPE OF DELIVERY

- Allsupplied systems are factory-tested
o The packaging contains:
o Abooster pump system

o Installation and operating instructions

5 INSTALLATION REQUIREMENTS

5.1 LOCATION

- The system is designed for indoor use only and must not be exposed to direct sunlight
o Install the system in a well ventilated room to ensure sufficient cooling of the control cabinet and pumps

o Install the system with 3 feet of clearance on all sides for inspection and removal

5.2 MOTOR COOLING

- Observe the following to ensure adequate cooling of the motor and electronics.
o When installing the motor, make sure that the distance between the end of the fan cover and the wall or other
fixed objectis at least 2 inches.
o Make sure the ambient temperature does not exceed 40°C.

o Keep the cooling fins and fan blades clean.

9|Page



6 INSTALLATION

6.1 MECHANICAL INSTALLATION

6.1.1 FOUNDATION

Position the system on a flat, level, solid surface, such as a concrete floor or foundation. If the system does not

have vibration dampers, secure it directly to the floor or foundation using concrete anchors.

6.1.2 PIPEWORK

Arrows on the pump base show the direction of the water flow through the pump. The pipes connected to the

system must be of adequate size. Utilize expansion joints on the inlet and outlet pipes to avoid resonance.

1. Connectthe pipes to the manifolds of the system. The manifold has blind flanges on one side of each
manifold. If this end is to be used, remove the blind flange assembly and install it on the desired side of the
manifold.

2. Verify all bolts are tight before starting the pump. If systems are installed in blocks of flats or the first
customer on the line is close to the system, itis recommended to install expansion joints on the system
inlet/outlet to prevent vibration from being transmitted through the pipes.

3. Secure the pipes to the building structure to ensure that the pipes cannot move or be twisted.

!

=
=

ol L

TMO07748

2
N N

Installation example with expansion joints and pipe supports

Pos. Description

1 Expansion joint

Pipe support (and recommended location for isolating

2 valve)

Note: The expansion joints and pipe supports shown in the above figure are not included in the standard

system package.
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6.1.3 DRAIN HOLES

The motor has a plugged drain hole in the flange on the drive side of the motor. You can turn the flange 90° to
either side or 180°. With the drain hole open, the motor becomes self-venting, allowing water or humid air to

escape the motor housing. With the drain hole open, the enclosure rating will be derated to a lower standard.

6.2 ELECTRICAL INSTALLATION

Verify that the supply voltage and frequency correspond to the values detailed on the system name plate. If the
power supply cable is damaged, it must be replaced by the manufacturer, the manufacturer’s service partner or a
person with similar qualifications. The user or the installer is responsible for the installation of correct ground wire
and protection according to local regulations. Secure and install the system in a place permanently. Connect the
system permanently to the power source. Carry out the ground connection with duplicate conductors. The

system must be installed according to the National Electrical Code (NEC) requirements.

6.3 LENSINSTALLATION (BPA Series Only)

Nut/Washer Fig.1

8—ae
MERE

Lug
6.3.1 SADDLE INSTALLATION \

1. Prepare the pipe surface by thoroughly cleaning the surface of all rust,
dirt, scale and debris. Verify that the fitting is the proper diameter for
the main pipe on which the saddle is to be installed. Use a pipe

outside diameter (OD) tape to confirm main pipe diameter. Installer

shall confirm that pipe to be tapped has structural integrity sufficient

for the tapping saddle. Please consult a piping engineer or the MFG if

Seal edge to be
there is any doubt in this matter. free of dirt and
Track Head debris
2. Inspect the pipe sealing surface for damage. Do not mount the fitting ide T Fig.2 Nut/Washer

on any pipe surface that is damaged. Damage may include gauges,

holes, cuts, pits, cracks or other surface imperfections that could

impede gasket sealing performance.
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9.

The saddle may be installed in a depressurized or pressurized pipe. If

installing in a depressurized pipe, use a 1-7/8” holt saw to cut a hole in Lot S

the pipe in the desired location. Remove any burrs or sharp edges that

may have formed. If installing in a pressurized pipe (Hot tap), the hole
will be cutin later steps. Special tools are required for a hot tap

installation (not included).

Lubricate the pipe surface, all fitting sealing and spanner surfaces (see

Track Head

Fig. 1), with a mixture of soapy water. Verify seal edge is free of debris side Lug

(Removahle)

and dirt prior to installation. Do not use grease or pipe lubricant except
when otherwise specifically instructed to do so.

Mount the fitting to the pipe. If needed, remove the track head side lug from

Fig.4 Handle

the bank to aid in installation (See Fig. 2). Light tapping with a non-metallic

Nut/Washer
Lug

hammer may be utilized. Once the saddle is mounted, slide the track head

Spanner

lug (See Fig. 3) back onto the band (Light tapping with a non-metallic

hammer may be utilized). Using the handle and finger tab (See Fig. 4), close

Track Head
side Lug
(Removable)

the clamp together allowing one of the track head bolts to drop into the U-

slot on the track head side lug. Verify the spanner slides under the band

U-Slot

when closing the saddle.
Insert the remaining bolt into the corresponding U-slot. Ensure nut

sides of the bolts are secured through the closed holes on

Nut/Washer
Lug

nut/washer side lug. The track head should nest securely behind
the two-bolt head retaining tips on the track head U-slot (See Fig.

5). Once the bolts are secured in the bolt slots, but not yet

Track Head
side Lug

(Removable)

tightened, rotate the saddle to the desired orientation.

Tighten the nuts evenly (maintaining an even gap) to correct torque

Bolt Head .
Retaining Tips I'rack Head

per the requirements below. As the fitting is tightened, verify that Balt End in
the lug fingers travel along their corresponding/mating ramps (See

Fig. 5).

(Hot tap only) After the fitting is installed to the main conductor pipe, and the tapping valve is installed but
prior to performing the line tap, hydrostatically test the assembly seals. Apply a hydraulic pressure testin
accordance with the working line pressure plus an appropriate safety factor but not exceeding the pressure
rating of the fitting. Do not use compressed gases to perform the pressure test.

(Hot tap only) Continue with the installation of the tapping equipment per the manufacturer’s instructions.

10. Install the lens sensor into the pipe and pressurize the assembly.
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11. Verify that no leaks are present. If leaks are present, retighten the nuts if required.

BOLT TORQUE REQUIREMENTS
PVC OR STEEL (IPS) PIPE COPPER PIPE
NOM SIZE TORQUE (FT-LBS) NOM SIZE TORQUE (FT-LBS)
2” 40 2” 40
3” 40-60 3” 40
4” 40-60 4” 40
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6.3.2 SENSOR INSTALLATION - WET TAP

1. Locate the outlet port of the sensor. The outlet portis responsible for ejecting the process water
back into the system. The orientation of the outlet port within a pipe must be carefully considered.
Instructions for the alignment of the outlet port are detailed in subsequent steps. Figure 3 below
displays how to identify the sensor outlet port. A stickeris also applied to the sensor with an arrow

indicating the position of the sensor outlet port detailed in figure 4.

Sensor
Outlet
Port

Figure 3 Figure 4

6.3.3 VERTICAL PIPE INSTALLATIONS

For vertical installations, wharewhere a pipe is installed along a vertical wall, the sensor must not be inserted into
a segment of pipe where the water flows down Figure 5. Water flow must always flow upwards, and the wet tap

sensor must align with the direction of flow as shown below Figure 6

H

FLOW

Outlet port must
face along flow

LITUTU

FLOW
Figure 5 Figure 6
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6.3.4 VERTICAL PIPE INSTALLATIONS

For horizontal installations, the wet tap sensor must not be installed vertically as shown in flow-facing views

below. The sensor must be installed within = 45° from horizontal as shown below.

Additionally, the outlet port must align with the direction of water flow and positioned upwards, given the direct of

flow as detailed below. This will allow any air to be easily purged from the sensor.

Orient outlet
port in this
quadrant
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6.3.5 INITIAL INSTALLATIONS

This installation assumes that a saddle or sensor installation fitting has been
installed in the desired location in the pipe. Any 2 inch full port ball valve and

appropriate saddle/installation fitting may be used. WCC offers various saddles

or installation packages that may be purchased to aid in sensor installation.

Figure 1

Note: If the line is pressurized, ensure that the 2 inch valve remains closed until instructed to open the

valve.

Figure 1

1. Remove the tape from the end cap (Figure 1).

2. Installthe end cap onto the 2 inch valve.

a. Note: Use an appropriate thread sealant to ensure a leak free joint.

3. Installthe two all-threaded rods into the end cap until both rods are
protruding from the end cap by approximately 1/2 inch. Thread hex nuts onto
the protruding rod ends (Figure 2).

4. Lubricate the O-rings located in the end cap assembly with an appropriate
lubricate rated for potable water.

5. Insertthe sensor assembly into the end cap using the threaded rods as a

guide.
a. Note: Verify the sensor outlet port is orientated in the correct position based ) Figure 2
on the application.
6. Ensurethatthe sensoris slid far enough into the end cap so that the sensor %
sleeve is pushed past the two O-rings located inside the end cap (Figure 3).

7. Place washers and nuts onto the threaded rod protruding from the

sensor cap (Figure 4) until they are touching the sensor cap. This will

ensure that the sensor assembly does not push back once the valve is

opened.

Figure 3
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8.

10.

Slowly open the valve to allow the sensor to come into contact with
the water. If the pipe is pressurized, verify there are no leaks. If a
leak is present, close the valve and disassemble the sensor from the
saddle and inspect any O-rings/sealing surfaces for damage or

debris. Reassemble the sensor assembly in the same steps.

Insert the sensor assembly into the pipe/water. Tighten (clockwise
rotation) the nuts evenly to push the sensor assembly into the pipe/water. Figure 4
The sensor cap should be flush with the end cap when fully inserted into the pipe.

Install a cap nut to one threaded rod to prevent the sensor from accidentally being

removed too far when removing it from the pipe when maintenance is required.
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6.3.6 SENSOR INSTALLATION - IMMERSION

The sensor may be installed in an immersion application such as installed in a tank. Piping, such as 1inch PVC s

recommended for these applications. Verify that the sensor cable is long enough for the application prior to

beginning the installation process. Itis recommended to use unions or other means to allow the installation

piping to be easily removed for sensor maintenance

—

P 0N

Apply an appropriate thread sealant to the male threads located on the sensor.

Install the sensor using a 45° elbow and thread x socket adapter to attach the sensor to the piping.
Position the sensor so that the outlet port is orientated vertically to purge air from the sensor.

Run the sensor cable through the pipe of sufficient length to immerse the sensor at the desired depth
without allowing water to enter the pipe.

If using socket style fittings, ensure that all joints are glued with the appropriate solvent to ensure a leak
free installation.

Mount/secure the sensor using a boom or rail mount installation as shown below. Alternative methods
can be used to secure the sensor/pipe assembly in the desired location.

Route the cable and secure it outside the tank and away from any water.

Connect the sensor plug into the controller.

)

18|Page



7 STARTUP

7.1

FLUSHING

WCC'’s systems are functionally tested and may contain a small volume of residual water left in the system.

Contaminated drinking water can create health issues. Due to this, it is recommended to flush the system

thoroughly. This also applies should the system sit idle for extended periods of time. Rinsing and flushing should

be performed in accordance with any local regulations and practices.

Recommended flushing procedure:

Close all pump inlet/outlet valves.
Connect the outlet of the pump to an applicable drain. Additional hose, pipe, etc. may be required to
reach the applicable drain near the system.
Connect the fresh water supply to the pump system inlet. If thisis an existing installation, proceed to step
7.
Slowly allow water to enter the pump system manifold until fully pressurized.
Slowly open the inlet valves to each pump to allow water to enter the pumps until pressurized.
Crack the air bleed valve located at the top of each pump head to allow air to be purged from each pump.
A steady stream of water will discharge from the air bleed port once all air has been purged form the pump
head.
Flush water through each pump in the system. This process should be performed for each pump.

a. Slow open the outlet isolation valve on the pump.

b. Allow water to flow through the pump assembly for a minimum of 1 minute at a minimum flow rate

of 10 gpm.

The system is now ready for the remaining startup procedure or be put back into service.
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7.2 APPLICATIONS WITH POSITIVE INLET PRESSURE

1. Verify that the correct system has been installed for the application and there are no visibly damaged parts
from shipping and/or installation processes.
2. Verify that the air pre-charge that is applied in the diaphragm tank is set to 70% of the system’s pressure
setpoint.
a. E.g.The desired pressure setpoint for the application is 65 psi, the diaphragm tank air pre-charge
should be set to 45 psi.
b. Note: The pre-charge should only be measured or adjusted after any water pressure on the
diaphragm tank has been relieved. The wetted side of the diaphragm tank must be open/equal to

i

atmospheric pressure.

3. Connect the water and power supplies to the system.

4. Open allisolation valves located on the inlet and outlet of the system.

5. Purge any air that may be trapped inside the pumps by opening the vent screw until a

solid stream of water exits the vent. The vent screw is identified as position 1 in Figure 1.

6. Turn onthe main power to the system.

7. Verify or adjust the desired pressure setpoint for the application. &

a. Note: If the pressure setpointis changed, the diaphragm tank air pre-charge will ?
need to be adjusted as detailed in step 2. -
8. Start pump 1 by pressing the “Auto” button on the controller.
9. Oncethe pumpisrunning, vent pump 1 again using the vent screw.
10. Repeat steps 7 and 8 for the other pumps in the system.

11. Verify that the pumps are coming online/offline, adjusting the system performance per the demand of the

system. The system is now running in automatic mode and ready for operation
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7.3 APPLICATIONS WITHOUT POSITIVE INLET PRESSRUE

o g &~ v

10.
11.
12.
13.

Verify that the correct system has been installed for the application and there are no visibly damaged parts
from shipping and/or installation processes.
Verify that the air pre-charge that is applied in the diaphragm tank is set to 70% of the system’s pressure
setpoint.
a. E.g.The desired pressure setpoint for the application is 65 psi, the diaphragm tank air pre-charge
should be set to 45 psi.
b. Note: The pre-charge should only be measured or adjusted after any water pressure on the

diaphragm tank has been relieved. The wetted side of the diaphragm tank must be open/equal to

atmospheric pressure.

Connect the water and power supplies to the system. :

0
o

Open allinlet isolation valves located on the inlet of the system.

Close all outlet isolation valves located on the outlet of the system. E
Purge any air that may be trapped inside the pumps by opening the vent screw until

a solid stream of water exits the vent. The vent screw is identified as position 1 and

the fill screw is identified as position 2 in Figure 2. I

Turn on the main power to the system. ——
Verify or adjust the desired pressure setpoint for the application. .
Start pump 1 by pressing the “Auto” button on the controller.

Once the pump is running, vent pump 1 again using the vent screw.

Slowly open the outlet valve approximately halfway.

Repeat steps 9to 11 for the other pumps in the system.

Verify that the pumps are coming online/offline, adjusting the system performance per the demand of the

system. The system is now running in automatic mode and ready for operation.
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7.4 PUMP SCREEN OVERVIEW

The pump overview screen allows the user to enter the advanced menu screens of the pump, change settings and

view diagnostic information.

Pos Symbol Description

1 Pump Status Indicator
This shows the operating status of the pump.

i

Graphical color display

®

@ This button goes one step back

el
®

With these buttons you can navigate between
main menus, displays and digits. When you
change the menu, the display always shows
the top display of the new menu.

N
¥

With these buttons you can navigate between
submenus. They also change value settings.

O 5

K It saves changed values, resets alarms and
expands the value field.

This makes the pump ready for
operation/starts and stops the pump.
Start:

If you press the button when the pump is
stopped, the pump only starts if no other

5 functions with higher priority have been
enabled.

Stop:

If you press the button when the pump is
running, the pump is always stopped. When
ou stop the pump via this button, the iron
appears in the bottom of the display.

This button goes to the “Home” menu.
:
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7.5 PUMP SCREEN OVERVIEW

The pump overview screen provides process data for the pump. Parameters such as the current pressure

setpoint, operating mode and actual system pressure may be viewed from the pump overview screen.

M  Home
1 1E‘ DSI Consl pressune
F. {5 Dbar F
Liperarnyg mode Aclionl conirolled: v
Marmal ‘”5 I}SI
s 4 S0 bar
8¢t MmO

Pos

Symbol

Description

f

“Home”

This menu shows up to four user-defined parameters.
You can select parameters shown as shortcuticon, and
when pressing “OK”, you go directly to the “Settings”
display for the selected parameter.

“Status”
This menu shows the status of the pump and system as
well as warnings and alarms.

“Settings”
This menu gives access to all setting parameters. You
can make detailed settings of the pump in this menu.

“Assist”

This menu enables assisted pump setup, provides a
short description of the control modes and offers fault
advice.

v

This symbol indicates that the pump has been stopped
via the button.

This symbolindicates that the pump is functioning as
master pump in a multi-pump system.

This symbol indicates that the pump is functioning as a
slave pump in a multi-pump system.

This symbol indicates that the pump is operating in a
multi-pump system.

i
s
e

This symbolindicates that the possibility to make
settings changes has been disabled for protective
reasons.

7.5.1 PRESSURE SETPOINT ADJUSTMENT

The pressure setpoint may be adjusted from the pump overview screen. To change the target pressure setpoint,

use the arrow keys to navigate to the setpoint window, then press the “OK” button. Use the up/down arrows to

change the value to the desired pressure setpoint. Once the desired target pressure is determined, press the “OK”

button to save the value.
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7.6 PUMP STATUS INDICATOR

The pump status indicator light, shown to the right as “A”, is located on the pump motor.

This light indicates the operating condition of the pump/motor.

®

D) o (®
&)
@
INDICATOR LIGHT INDICATION DESCRIPTION
No lights are on Power off

The motor is not running

Two opposite green indicator lights are rotating
in the same direction as the motor when seen
from the non-drive end

Power on
The motoris running

Two opposite green indicator lights are
permanently on

Power on
The motor is not running

One yellow indicator light is rotating in the same
direction as the motor when seen from the non-
drive end

Warning
The motor is running with a warning

One yellow indicator light is permanently on

Warning
The motor has stopped

Two opposite red indicator lights are flashing
simultaneously

Alarm
The motor has stopped

The green indicator light in the middle flashes
quickly four times

The eye flashes four times when

you press the eye symbol next to

the motor name in the Grundfos
GO app

The green indicator light in the middle is flashing
continuously.

You have selected the motor in the
Grundfos go app, and the motor is
ready to be connected

The green indicator light in the middle flashes
quickly for a few seconds

The motoris controlled by the
Grundfos Go app, or exchanging
data with the app

The green indicator light in the middle is
permanently on

The motor is connected to the
Grundfos go app
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7.7 MULTI-PUMP FUNCTION

If two or more pumps in the system are configured with an outlet pressure sensor (standard), they can all function
as master pumps. Normally, the pump with the lowest number is the master pump. Atthe factory, the master
pump is marked with a number 1. If master pump 1 is switched off or stopped due to an alarm, one of the other

master pumps will automatically take control of the system.

7.8 PROTECTIVE FUNCTIONS

Verify that any protective function, for example dry-running protection or external start/stop that is detected via a
digitalinput is connected to and configured on all the pumps with an outlet pressure sensor. If an additional
sensor is used, for example, a sensor with the limit-exceeded function or setpoint influence, this sensor must also
be connected to all pumps with an outlet-pressure sensor. Alternatively, you can install an additional sensor for

each pump with an outlet-pressure sensor.

7.8.1 DRY RUNNING PROTECTION

The pump system must include protection against a dry running condition. Types of dry running protection

includes:

1. A pressure switch or an inlet pressure sensor is factory fitted to the inlet manifold.

2. Atank switch is factory fitted to the inlet manifold or fitted in a water tank after delivery.

8 TROUBLESHOOTING

PROBLEM POTENTIAL CAUSE CORRECTION
Wait until the pressure drops or
The actual pressure is higher than or equal to the decrease the pressure on the outlet
setpoint side of the system and verify the
system starts
The power supply is disconnected Connect the power supply
The system does
N . Correct the fault and reset the
not run when The circuit breakers have tripped
started breakers
The circuit breaker is defective Replace the circuit breaker
The motor is defective Repair or replace the motor
The outlet pressure sensor is defective Replace the outlet pressure sensor
The outlet pressure sensor cable is broken or short Repair or replace the outlet pressure
circuited sensor sable

The system starts
but stops

Verify the water supply to the system

Dry running or no inlet pressure . .
y g P is adequate. When the inlet pressure
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immediately
afterwards. The
operating pressure
is not reached.

is re-established, the pumps will
restart after 15 seconds

Outlet pressure sensor fault. The sensor is defective

Replace the outlet pressure sensor.

The system stops
and cannot restart

The outlet pressure sensor cable is broken or short
circuited

Repair or replace the outlet pressure
sensor sable

The power supply is disconnected on pump 1

Connect the power supply

The inlet pressure is too low

Check the inlet pipe and possible inlet

strainer

Unstable water
supply from the

The inlet pipe or pumps are partially blocked by
impurities

Clean the inlet pipe or pumps

system

The pumps suck air

Check the inlet pipe for leaks

The outlet pressure sensor is defective

Replace the outlet pressure sensor

The inlet pipe or pumps are blocked by impurities

Clean the inlet pipe or pumps

The pumps are

The check valve is stuck in the closed position

Clean the check valve. The check
valve must move freely

running but deliver

The inlet pipe is leaking

Check the inlet pipe for leaks

no water

Airinthe inlet pipe or pumps

Vent any air from the pumps. Check
the inlet pipe for leaks

The system cannot

The communication cable is broken or short circuited

between pumps

Repair or replace the cable

reach the desired
setpoint

Pump 2 or 3 does not operate

Connect the power supply to the
pump and verify the pump condition

The shaft sealis

The shaft seal is defective

Replace the shaft seal

leaking

The height adjustment of the pump shaftis incorrect

Readjust the shaft height

There is noise when

The pumps are cavitating

Clean the inlet pipe or pumps, and if
installed, the inlet strainer

the pumps are
operating

The pumps do not rotate freely (frictional resistance)
due to inaccurate height of the pump shaft

Readjust the shaft height

Very frequent starts

Wrong diaphragm tank pre-charge pressure setting

Verify and/or adjust the pre-charge
pressure setting

and stops

The difference between start and stop pressure is to
small

Increase the differential pressure
setting on each pressure switch.
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9 TECHNICAL DATA

9.1 OPERATING CONDITIONGS

Motor output power in relation to altitude
Y

9.1.1 INSTALLATION ALTITUDE ‘

—~100———

The installation altitude is the height above sea level of the °‘:’ 90 e

installation site. Motors installed up to 3,281 ft above sea E 804 T el
level can be loaded 100%. The motors can be installed up to g— 701

11,483 ft above sea level. Motors installed more than 3,281 ft E 60 | | | | | | ey
must not be fully loaded due to the low density and 0 1640 3251 4921 6362 8202 9543 11483

. . Altitude (ft)
consequent low cooling effect of the air at that level.

In order to maintain the galvanic isolation and ensure correct clearance according to IEC 60664-1:2007, you must

adapt the supply voltage to the altitude.

Supply voltage for three-phase motor in

-<

Supply voltage for single-phase motor in

N
[6)]
o

Y . .
i relation to altitude relation to altitude

~
o

OO
[N eNe el
N N
w
o

X ON
o OO
=
o

Supply Voltage (V)
WA A DIO
Supply Voltage (V)
N N N
8 S

0 1640 3281 4921 6562 8202 9843 1148313123
Altitude (ft)

0 1640 3281 4921 6562 8202 9843148313123
Altitude (ft)

Supply voltage for three-phase motor in Supply voltage for single-phase motor in

relation to altitude relation to altitude

9.1.2 AMBIENT TEMPERATURE

During storage and transporation During operation
Minimum -22°F (-30°C) 32°F (0°C)
Maximum 140°F (60°C) 104°F (40°C)
9.1.3 LIQUID TEMPERATURE
System type Liquid temperature (water)
Minimum 41°F (5°C)
Maximum 158°F (60°C)
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9.1.4 MINIMUM INLET PRESSURE

The minimum inlet pressure “H” in meters of head required to avoid cavitation in the pumps can be calculated

using the below formula.

H = pp x 10.2 - NPSH - Hf - Hv — Hs

Po Barometric pressure in bar. Barometric pressure
can be stto 1 bar. In closed systems, py indicates
the system pressure in bar.

NPSH Net Positive Suction Head in meters of head. The

NPSH value can be read from the NPSH curve at the l
highest flow which the individual pump delivers. L = ij
Hf Friction loss in the inlet manifold in meters of head H
at the highest flow which the individual pump Pb NPSH
delivers.

Note: If a check valve is installed on the inlet side of
the pump, the friction loss in the valve must be Hv
added. Consult the manufacturer’s data for what
this value would be.

Hv Vapor pressure in meters of head

Hs Safety margin of minimum 0.5 meters of head

Example:H=1x10.2-1.2-3.0-2.1-0.5= 3.4 meters of head. This means that each pump can operate with a

maximum suction lift of 3.4 meters of head.

9.1.5 MAXIMUM INLET PRESSURE

The total of the actual inlet pressure and the pressure at which the pump is operating against a closed valve must

not exceed the maximum system pressure.

9.1.6 MINIMUM FLOW RATE

Due to the risk of overheating, do not use the pumps at flow rates below 10% of the rated flow rate of one pump.

The pumps must not run against a closed outlet valve.

9.1.7 MAXIMUM STARTS AND STOPS

Limit the system starts and stops via the power supply to a maximum of 4 times per hour. When the system is
switched on via the power supply, it will start running after approximately 5 seconds. For more frequent starts and
stops, use the external start/stop input of the system. When the system is started via an external on/off switch,

the system starts running immediately.
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10 PROGRAMMING (BPA/BPS Systems Only)

10.1 OVERVIEW

The main overview screen provides the process information at a quick glance. This screen will show which pumps
are online or offline, current inlet and outlet pressure, target set point, LENS parameter readings (on BPA systems),
total energy consumption and estimated system flow rate. Touching each parameter icon or window will nhavigate

to the detail screen. Note that the overview screen icons may change based on what system features are enabled.

OVERVIEW

CHL.. 0.633 PPM
s]gh 6.41 pH
COND.. 553 uS/cm
ORP: 124 mv
TEMP.: 75.0 °F

5.2 FT

TOTAL ENERGY
0 kKWh

30 GPM
mer 21 PS| outer 25 PS|

Pressing this button will bring the user to the alarm history overview. Any active or

previously acknowledged alarms will be displayed.

Pressing this button will allow the user to change the target discharge pressure

TARGET SETPOINT
60 PSI

setpoint.

“ Pressing this button will bring the user to the main menu.
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10.2 MAIN MENU

The main menu screen provides navigation to all sub screens within the program. Selecting one of the buttons will

bring you to the corresponding screen.

MAIN MENU

UTILITIES *RO SETPOIMTS TRENDS

PUMP 4
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10.3 SECURITY

Log into the system to change setpoints. There are (2) configured users with differing security clearances. OPER
(operator) has access to limited features such as alarm setpoints. SUPER (supervisor) has access to all system
settings. The default password for OPER is 1234 and SUPER is 5555. These can be changed on the security

configuration page. Contact WCC for assistance if you forget or lose your password.

SECURITY

Enter Password
(1-32767)
0]

SECURITY
CONFIGURATION

MANUAL
LOG OFF

Enter Password
(1-32767)
0 to log into the system.

SECURITY Pressing this button will bring the user to the security configuration page. Only the
CONFIGURATION
SUPER level may change the default passwords.

Pressing this button will manually log the user out of the system.

Pressing this button will allow the user to enter either the OPER or SUPER password

This icon indicates if a user is currently logged in. The icon will illuminate green

when logged in and gray when logged out.
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The security configuration page allows the default Operator/Supervisor passwords to be changed from the default
values. The passwords may only be changed from the supervisor level. Note that once the default values are

changed, they will no longer work. Contact WCC for assistance if you forget or lose your password.

[&|[B] =f° SECURITY CONFIGURATION

Thisicon is used to set the password for the operator security level. The default

password is 1234, but can be changed to any 4 digit code that is desired.

This icon is used to set the password for the supervisor security level. The default

password is 5555, but can be changed to any 4 digit code that is desired.

Thisicon is used to set the auto log off feature. After the user defined/adjustable

[ rrin

time period has passed with no interaction from the user, the system will
automatically be logged off. If a value of 0 is used, the auto log off feature will be

disabled.
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10.4 PUMP SCREEN

The pump screen provides information regarding the system pump. The pump may be enabled/disabled from this
screen. The current status of the pump will be displayed on this screen as well as run time information. There will

be a specific pump detail screen for each pump in the system.

| PRESENT H |
COMMS [H
RUNNING
FAULT
0.0A
00 W

0 kwh |

RUNTIMES | STARTS

0504 10:07 ALM LOW TANK LEVEL
05/01 10:04 AL LENS SENSOR FAILURE

Pressing this button will enable or disable the pump from running. Press the “OFF”

OFF
button to turn the pump off. Press the “AUTO” button to turn the pump on.

AUTO

This box details the current status of the pump. Presentilluminates indicating that
PRESENT B . the pumps can communicate between each other, Comms illuminates when

COMMS . communication is active between the pump and control panel, Running illuminates
RUNNING [E]
FAULT =]

when the pump is currently running and Fault illuminates if an alarm is active. The

current power consumption is also displayed for the pump.
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10.5 PUMP ALTERNATION

Pump alternation is controlled by the pumps themselves and cannot be adjusted. The alternation sequence is
dependent on energy consumed to equalize pump run time across the total number of pumps in the system. The
pumps will stage and additional pumps will be brought online/offline to maintain the desired pressure setpoint.

The below screen provides information for the pump alternation/staging in relation to the complete system.

ALTERNATION

ALTERMATION HISTORY

05/04 10:07 ALM LOW TANK LEVEL
05/01 10:04 AL LENS SENSOR FAILURE
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10.6 ALARM AND TANK FILL SETPOINTS

This screen provides access to the alarm configuration which is used to set parameters to trigger a system alarm

and turn off the pumps.

SETPOINTS

INLET DISCHARGE SETPOINT

EST. FLOWY 0 PSI
50 PsI
TANK LEVEL

‘ OPEN [MCLOSE | AUTO ‘ 740 Fr
= — TAMK LEVEL LOW
TANK FILL START TANK FILL STOP 60FT
1 45FT S0FT

05058 10:12 ALM AUKILIARY 4: LOWY ALARM
05/05 10:12 ALM AUKILIARY 3: LOWY ALARK

DISCHARGE LOW Pressing this button will allow the user defined/adjustable minimum system

20 176 discharge pressure to be set. If the setpointis met for the specified delay time, an

alarm will be triggered, and the system will shut down.

D'S%"SRSES"E”GH Pressing this button will allow the user defined/adjustable maximum discharge

pressure to be set. If the setpoint is met for the specified delay time, an alarm will

be triggered, and the system will shut down.

IMLET LOWY | Pressing this button will allow the user defined/adjustable minimum system feed

0 Pl pressure to be set. If this setpointis met for the specified delay time, an alarm will

be triggered, and the system will shut down.

TANK LEVEL LOW | Pressing this button will allow the user defined/adjustable low tank level to be set.
85.0FT

If the setpoint is met for the specified delay time, an alarm will be triggered and the

system will shut down.

TANK LEVEL HIGH | Pressing this button will allow the user defined/adjustable high tank level to be set.
7OFT

If the setpointis met for the specified delay time, an alarm will be triggered.
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TANK FILL START Pressing this button will allow the user defined/adjustable tank fill start level to be

45FT

set. Once the specified tank level has been met, the tank fill valve will be actuated

to start filling the tank.

TﬁNK FILL STOP Pressing this button will allow the user defined/adjustable tank fill stop level to be

S0FT

set. Once the specified tank level has been met, the tank fill valve will be actuated

closed to stop filling the tank.

Pressing this button will allow the user to manually open/close the tank fill valve or
O P E N place the fill valve into auto mode. When in open mode, the valve will be open and
remain open regardless of any external inputs. When in close mode, the valve will
closed and remain closed regardless of any external inputs. When in auto mode,

the valve will open/close based on user defined/adjustable setpoints.

AUTO
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10.7 PIPE FILL MODE

The pipe fillmode can be used for new installations where the building’s plumbing is not filled with water. This

mode allows the pump speed to be set to a user defined/adjustable level to fill the building’s plumbing slowly.

PIPE FILL MODE

PIPE FILL MODE IS PROVIDED TO OPERATE THE PUMPS BASED ON FIXED
SPEED INSTEAD OF FOLLOWING A TARGET PRESSURE. THIS CAN BE
UTILIZED FOR INITAL STARTUP OR OTHER TESTING. ENTERING AND EXITING
PIPE FILL MODE WILL SWITCH ALL PUMPS INTO "OFF." THIS IS TO PREVENT
UNINTENDED OPERATION. TAKE NECESSARY PRECAUTIONS. THIS ALSO
ALLOWS THE USER TO RUN AS FEW/MANY PUMPS AS DESIRED.

FOR YOUR CONVENIENCE THE "SPEED SETPOINT" AND "END PIPE FILL"
BUTTONS WILL APPEAR ON THE MAIN SCREEN.

HAMD SETPOINT
20 %

HAND SETPOINT
20 %

Pressing this button will allow the user to enter the pipr fill mode. After depressing
the button, all pumps status will be changed to disabled/off line. To allow the

pumps to run at the specified speed, the “AUTO” button will need to be depressed

Pressing this button will allow the user to manually set the pump speed.

on what pumps are desired to be online/running.
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10.8 EXTERNAL AUXILIARY ANALOG INPUT OVERVIEW

The external auxiliary analog overview screen provides process information at a quick glance. If configured,
channel variable and percentage bar will flash red with an unacknowledged alarm, and solid red with
acknowledged alarm. Touching each parameter window will navigate to the detail screen. Each parameter name,

units, etc. may be configured as part of the channel configuration process.

AUXILIARY INPUTS

Auxiliary 4 Name AUX 2: Auxiliary 2 Name
1.000 PsID 2.000 BAR

- ]
N || p—

1.000

Auxiliary 3 Name Auxiliary 4 Name

13.000  ppm 4000 mJ-cm2

ﬁ_ N
N IEN 11

13.000 hAIN: 4.000

0508 10:12 ALM AUXILIARY 4: LOWY ALARM
05/08 10:12 ALM AUKILIARY 3 LOWY ALARN

38|Page



10.8.1 EXTERNAL AUXILIARY ANALOG INPUT SETUP

The external auxiliary analog input setup screen provides access to the channel input configuration. From
this screen, the input may be enabled/disabled, input name can be modified/changed, the input units can

be changed, low/high alarms may be enabled/disabled, and the input scaling may be adjusted.

AUXILIARY SETUP

NAME UNITS Ly HIGH
Auxiliary 2 Name BAR

I O Pressing this button will allow DISPLAY MIN Pressing this button will allow the

the user to enable or disable 12.0000 user to change the minimum

the input. display value.

MNAME Pressing this button will

DISPLAY My ‘ Pressing this button will allow the

Auxiliary 2 Name ;
allow the user to change the 112.0000 user to change the maximum
input name. display value.

SCALED MIN ‘ Pressing this button will allow the

2.0000 WAL @ 4ma

UNITS Pressing this button will allow
user to change the scaled

BAR the user to change the input
units minimum value.
Pressing this button will allow SCALED MAX | Pressing this button will allow the
102.0000 VAL AT 20ma,
I I (] | the user to enable or disable user to change the scaled
the low/high setpoint and maximum value.
alarm.
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10.8.2 EXTERNAL AUXILIARY ANALOG INPUT DETAIL SCREEN

The external auxiliary analog input detail screen provides an instantaneous value, low/high setpoints (if

configured) and the current day’s min/max values.

X DETAIL i
-W""" LOWY ALARM HIGH ALARM
4.000 mJ-cm2 24.000 34.000

-]
- 7 SEC 8 SEC

DAILY MIN/MAX

4.000

HOURS

f a
0508 10:12 ALM ALKILIARY 4: LOWY ALARM
0508 1012 ALM ALKILARY 3 LOW ALARKM

(AU a: Auxiliary 4 Name )| This window displays the current, instantaneous parameter value. The trend bar is
4000 mJ-cm2

displayed below the value to show where the current value falls within the low/high

114

setpoints.

DAILY MIN/MAX | This window displays the daily min/max parameter value for the current day. The min

00 K 4.000

and max value at the end of each day will be recorded with a time stamp for when the

value occurred.

L Ll If configured, the low alarm setpoint button will be displayed. The low alarm value
24 000 may be adjusted from this screen by touching the button.

bilsk ] L] If configured, the high alarm setpoint button will be displayed. The low alarm value
34 000 may be adjusted from this screen by touching the button.
7 SEf:) If configured, this value is also used to determine when the high or low alarm setpoint

alarm will be activated.
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10.8.3 EXTERNAL AUXILIARY ANALOG INPUT HISTORY SCREEN

This screen shows record of the previous seven days minimum/maximum values with corresponding time

and date stamp. These values are also logged to the micro SD card at the end of each day.

HISTORY

Auxiliary 2 Name

MINIMUM

10.9 TRENDING

Trend screens are available for key parameters such as inlet/suction pressure, discharge pressure, etc. The

window displays the trend graph(s) for the displayed parameter for the last 12 hours.

OUTLET FRESEURE

0305 10:12 ALM AUKILIARY 4 LOW ALARM
0505 10:12 ALK AUKILIARY 3 LOWY ALARK
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10.10 CHEMICAL INJECTION SETUP

This screen allows the use of a chemical injection system to be incorporated into the system control panel. This

could be used to inject chlorine or adjust the pH level of water as a few examples. The use of an external flow

meter is required for proper system operation.

CHEMICAL

FLOW
30 GPM

|
FLOW PRESENT
3 GPM

HAND

OFF

AUTO

FLOW PRESENT
3 GPM

FLOW

30 GPM

05/04 10:07 ALM LOW TANK LEVEL
05/01 10:04 AL LENS SENSOR FAILURE

Pressing this button will allow the user to toggle the chemical pump
between hand, off and auto mode. When in “hand” mode, the chemical
pump will be called to run regardless of any external inputs. When in
“off” mode, the chemical pump will be offline regardless of any external
inputs. When in “auto” mode, the chemical pump will be brough

online/offline based on external inputs.

Pressing this button will allow the user to set a user defined/adjustable flow
rate setpoint for when the chemical pump will be brought online/offline. This

value can be set to 0 if desired to always have the chemical pump online.

The current instantaneous flow rate provided by the external analog flow meter

is displayed here.
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10.11 TANK LEVEL SETUP

The tank level setup screen provides access to the tank level sensor input configuration (if enabled). From

this screen, the input may be enabled/disabled, and the input scaling may be adjusted.

| ON

DIZPLAY MM
0.0000

DISPLAY MAx
10.0000

TANK LEVEL SETUP

TANK FILL

Pressing this button will allow SR Dl | Pressing this button will allow the
50000 VAL @ 4

the user to enable or disable user to change the scaled

the input. minimum value.

Pressing this button will allow th SCALED MAX Pressing this button will allow the

. 10.0000 WAL AT 20maA
user to change the minimum user to change the scaled
display value. maximum value.

Pressing this button will allow th_ Pressing this button will allow the
user to change the maximum user to open/close the tank fill
display value. valve. When “on” the valve is open

and when “off” the valve is closed
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10.12 FLOW METER SETUP

The flow meter setup screen provides access to the flow meter sensor input configuration (if enabled). From

this screen, the input may be enabled/disabled, and the input scaling may be adjusted.

- FLOW METER SETUP

4.0000 m, .00

SCALED MIN SCALED MAX
30.0000 WAL @ 4ma 100.0000 VAL AT 20maA

DISPLAY MIN DISPLAY MAK
0.0000 100.0000

‘DBIM 10:07 ALK LOWY TANK LEVEL
0501 10:04 ALK LENS SENSOR FAILURE

Pressing this button will allow SCALED MIN Pressing this button will allow the
Qn 30,0000 VAL @ 4mé
the user to enable or disable user to change the scaled
the input. minimum value.
OISPLAY MM Pressing this button will allow th SCALED MAX Pressing this button will allow the
100.0000 VAL AT 20rmA
0.0000 user to change the minimum user to change the scaled
display value. maximum value.

OISPLAY MAY Pressing this button will allow the

. 100.0000 user to change the maximum

display value.
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10.13 CONTACT PAGE

This screen provides the user with WCC contact information as well as program information. The model and

firmware version may be requested for troubleshooting assistance. The page may be displayed by touching

the WCC logo located on the bottom bar of any screen.

CONTACT INFO

Water Control Corporation
7150 143rd Ave NW - Ramsey, MN 55303
866-405-1268 - www.watercontrolinc.com

MODEL: XXXXX VERSION: #.# FIRMWARE: 17.20

0305 10:12 ALM AUKILIARY 4 LOW ALARM
0505 10:12 ALK AUKILIARY 3 LOWY ALARK
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10.14 ADVANCED SETTINGS/INFORMATION

The PLC status screen allows the user to adjust settings such as the PLC time, PLC date, network settings and

access to sensor scaling.

PLC STATUS

N =
ETHERMET PORT # OF FLMPS T
IF ARDRESS 192, 162, 2. 10| FUMPS: & _ENF!BLED

SUBMET MASK 255.255.255.0

CHEM TAHK
LENS EMABLEL ENRELED
GATELAY 0.0.0.0

0 AWALOG

0504 10:07 ALM LOW TANK LEVEL
05/01 10:04 AL LENS SENSOR FAILURE

Pressing this button will allow the user to manually set the PLC time. The clock

formatis a 12 hour clock.

Pressing this button will allow the user to manually set the PLC date. The date

format is MM/DD/YYYY.

Pressing this button will enable or disable the snap to alarm feature. If enabled, the
ENABLED | & P

alarm screen will be displayed when an alarm is triggered. If disabled, the alarm will

only show in the alarm bar at the bottom of the screen.

T T Pressing these buttons will allow the user to adjust the PLC network settings.

SUBNET MARSK 255.255.255.0

Pressing this button will allow the user to access the analog scaling and digital

input/output status.
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CHEM PUMF
EHAELEL

EHAELEL

I[ CHEM TAMK |

|| LEHS EMAELED 1

TAME
LEWVEL
SETLIP

FLOWY
WMETER
SETLUF

Pressing this button will allow the chemical injection pump feature to be enabled.

Pressing this button will allow the chemical tank feature to be enabled.

Pressing this button will allow the LENS monitoring feature to be enabled (if

equipped).

Pressing any of the (4) auxiliary setup buttons will bring the user to the auxiliary input

setup screen.

Pressing the tank level setup button will bring the user to the tank level setup screen.

Pressing the flow meter setup button will bring the user to the flow meter setup

screen.
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The analog input and output screen allows the user to adjust the sensor scaling and trend window. The display EU

min/max allow the user to adjust the trend window to display a specific portion of the value’s range. The EU offset

and EU max are used to set the range for the sensor.

RAL IH

RAL MIN

RAL

RAL FPERCENT

CURRENT

HMODE

EU OFFSET

EU MAX

I MIH

¢ EU MAK

AMALOG OUTPUT

EL IN

HMODE

SIM EU

EU MIH

EU MAX

RAL MIH

AW MAR

RAW OUT

ANALOG IN SETUP

FLOW

ANALOG OUT SETUP

I | IR | |
I e e e
8 - 8 - f - |
8 o 8 - f - |
IR | I | |
I | | N | I
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The digital input/output status screen shows the physical status of each input. If the box next to the input is

illuminated in red, the input is currently active. If the nextto the inputis black, the input is currently inactive.

DIGITAL INJOUT ST

DIGITAL IM DIGITAL OUT

I
I
I
I
I
I

GRUNDFOS
DATA

Pressing this button will allow the user to access the raw pump data.

The Grundfos pump raw info screen details the raw data used for communication

Fump
Pump
Pump ik v Wing
Fump ault 3 Fault
Fump t ] ault
Fump
FPump
Pump
Warning GEM nber 0 Pump
Fault GEM unt Pu 3
Pump 4
Pump Pump 4
Pump Fin Pump 4
Pump 2 Fault Funp 4
Fump 2 Fault 0o Pump
Pump . o Pump
Fump -rent ] a A Pump 4
Pump - a al. Pump 4
Pump At Pump 4
Fu Energy Pump 4

0504 10:07 ALM LOW TANK LEVEL
05/01 10:04 AL LENS SENSOR FAILURE
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11 LENS PROGRAMMING (BPA Systems Only)

11.1 OVERVIEW

The LENS overview screen provides the process information at a quick glance. If configured, external auxiliary
Channel 1 will also be displayed in the bottom right corner of this screen. Touching each parameter window will

navigate to the detail screen.

05/04 10:07 ALM LOW TANK LEVEL
05/01 10:04 AL LENS SENSOR FAILURE

11.2 LENS SCALING

The LENS sensor scaling cannot be adjusted. The display value for each parameter may be adjusted by using the

min/max buttons. The units for temperate may also be adjusted from this screen.

LENS SCALING
CHLORINE

pH
CONDUCTIVITY

DISPLAY 500.0000 MIM &00.0000 MA:

' 75.0 °F | TEMPERATURE |3

0504 10:07 ALM LOW TANK LEVEL
05/01 10:04 AL LENS SENSOR FAILURE
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11.3 LENS PARAMETER CHANNEL DETAIL

The LENS detail screens (accessed by touching any of the channels on the overview screen) provides an
instantaneous value for the measured parameter. Each individual LENS parameter has a channel detail
screen. Low/high setpoints can be set/adjusted from this screen. The current day’s minimum and

maximum values are displayed, touching this area will navigate to the parameter’s min/max history screen.

pH DETAIL
- LOW ALSRM HIGH ALARM
641
 —

DAILY MIN/MAX
MIN: 6.41 MAX: 6.41
11:59:59 PM 11:59:58 PM
08/09/25 08/09/25
TOUCH FOR HISTORY

This window displays the current, instantaneous parameter value. The trend bar is

displayed below the value to show where the current value falls within the low/high

setpoints.
’ DAILY MIN/VMAX )l This window displays the daily min/max parameter value for the current day. The min and
MIN: 6.41 MAX: 6.41
1102;2;?2:'\" 1102/903/92:“/' max value at the end of each day will be recorded with a time stamp for when the value
TOUCH FOR HISTORY
RS  occurred.
LYY ALARM The low alarm value may be adjusted from this screen by touching the button.
5.00
HIGH ALARM The low alarm value may be adjusted from this screen by touching the button.
7.00
5 SEC This value is also used to determine when the high or low alarm setpoint alarm will be

activated. The setpoint alarm will be activated once the delay time has been met.
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11.4 LENS PARAMETER CHANNEL DETAIL

This screen shows record of the previous seven days minimum/maximum values with corresponding time and

date stamp. These values are also logged to the micro SD card at the end of the day. Each LENS parameter will

have its own history detail screen.

HISTORY DETAIL

CHLORINE: 0.633 PPM
MAXIMUM

11.5 LENS CALIBRATION

LENS parameter calibration is performed by using a third party app. The QR code may be scanned to

navigate to WCC’s web page where the app can be downloaded.

LENS CALIBRATION

‘DBIM 10:07 ALM LOWY TANK LEVEL ‘
DED1 10:04 ALM LENS SENSOR FAILURE
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11.6 LENS MAINTENANCE REMINDER

This screen allows LENS maintenance reminders to be configured to assist with proper system maintenance.

Individual reminders may be activated.

SEMSOR INSPECTION
@
ANMNUAL MAINT KIT
@

pH REPLACEMENT (1Y)

0 Days Remaining

FACTORY REFUREISH (5Y)
0 Days Remaining

TIME FLC WAS OFF REDUCTION
0 Days 0 Days

0504 10:07 ALK LOW TANK LEVEL
0501 10:04 ALk LENS SENSOR FAILURE

SENSOR INSPECTION

0 Days Reméining

AMNUAL MAINT KIT

0 Days Remaining

pH REPLACEMENT (1Y)

0 Days Remaining

FACTORY REFURBISH (5Y)
0 Days Remaining

Pressing this button allows the user to independently active or deactivate each available
maintenance reminder. When the color of the button is gray, the maintenance reminder
is deactivated. When the color of the button is green, the maintenance reminder is

activated.

Pressing this button allows the user to adjust the days remaining for the maintenance
reminder. The recommended interval is detailed in the LENS maintenance section but

may also be adjusted based on actual site conditions.

Pressing this button allows the user to adjust the days remaining for the maintenance
reminder. The recommended interval is detailed in the LENS maintenance section but

may also be adjusted based on actual site conditions.

Pressing this button allows the user to adjust the days remaining for the maintenance
reminder. The recommended interval is detailed in the LENS maintenance section but

may also be adjusted based on actual site conditions.

| Pressing this button allows the user to adjust the days remaining for the maintenance
reminder. The recommended interval is detailed in the LENS maintenance section but

may also be adjusted based on actual site conditions.
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11.7 ADVANCED LENS INFORMATION

This screen provides additional information regarding the LENS sensor and PLC. This information may be

requested by WCC for advanced troubleshooting assistance.

UNKMNOWYN
UNKMNOWN
UNKMNOWN
UINKMNOWYN
UNKMNOWN

LOOF TIME

FIRMWARE YERSION

NO RESP

PEU

CORRUPT

PROEBE S/

WALID

PROBE DATE CODE

ERRORS
UNKNOWWN
UNKNOWWN
UNKNOWWN
UNKNOWWN
UNKNOWWN

[ MOTOR
AU VOLTAGE
FIRMWARE VERSION
=
PROBE S/
PROBE DATE CODE

| COMMUNCATION
LOOP TIME
NO RESP 23
CORRUPT 0
WALID

10:07 ALK LOWY TANK LEVEL
AL LENS SENSOR FAILURE

This table shows the current alarm (if active) and up to four previous alarms generated

by the LENS sensor.

This table shows additional information pertaining to communications between the PLC

and LENS sensor.

This table shows real time data pertaining to the LENS sensor.
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12 MAINTENANCE

12.1 BOOSTER PUMP SYSTEM

The booster pump system does not typically require any regular maintenance when installed on clean, city water
supplies. Pump bearings and shaft seals are maintenance free. Itis recommended to inspect the system
regularly for leaks or changes in operation performance. The cooling fans of the motor must be kept clean and free
of debris to ensure proper motor cooling. Itis recommended to replace the pump seal every 2 years as a
preventative maintenance item. Site conditions and actual water quality may result in a more frequent service

interval.

The system must be protected against freezing temperatures in cold climates. If the system is not used during
freezing temperatures, the system must be drained to prevent damage. This can be accomplished by turning
power off to the system, relieving pressure from the system, loosening the vent screw located on the pump heads,
removing the drain plugs from the base of the pumps and allowing water to drain from the system. Do not tighten

vent screws and reinstall drain plugs until the system is to be used again.

12.1.1 REPLACEMENT PARTS

SERIES PART NUMBER DESCRIPTION QUANTITY REQUIRED
BP15
BP30 3-150-99011
BP50
3-150-99012 PUMP SHAFT SEAL 1 PER PUMP
BP100
BP150
BP200 3-150-99013

12.2 LENS SYSTEM (BPA Systems Only)

12.2.1 SENSOR REMOVAL - WET TAP INSTALLATION

1. Ensurethatthe cap nutis installed on at least one of the threaded rods on the wet tap assembly. This will
ensure that the sensor is not removed too far when being backed out of the pipe.

2. Loosen (counter-clockwise rotation) the nuts evenly to allow the sensor to be backed out from the pipe.
Note if the pipe is still pressurized, the sensor will be pushed out from the pipe as the nuts are loosened.

3. Once the sensor has been backed out from the pipe, but not removed from the sensor end cap, slowly

close the ball valve. Note that if there is resistance when attempting to close the ball valve, the sensor may
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12.2.2

P 0N

12.2.3

not have been backed out far enough to allow the ball valve to close. Continue to evenly loosen the nuts to
allow the sensor to be backed out further in smallincrements. Attempt to slowly close the ball valve again.
With the ball valve closed, the nuts can continue to loosen further. Note that if the sensor is being
removed from a pressurized pipe, there will be residual pressure trapped between the ball valve and
sensor. This can be relieved by continuing to slowly remove the sensor.

Once any residual pressure is relieved, the nuts may be removed from the threaded rod. This will allow the
sensor to be removed from the wet tap assembly.

Reference sensor installation section to reinstall the sensor.

SENSOR REMOVAL - IMMERSION INSTALLATION

Disconnect the piping securing the sensor assembly in the tank and remove it from the tank.
Disconnect the LENS sensor cable from the LENS controller.
Unthread the LENS sensor from the installation piping.

Reference sensor installation section to reinstall the sensor

SENSOR CLEANING

When sensors are installed in applications with high iron or high biofouling concentrations, a buildup can occur on

the end of the sensor (strainer) that may restrict flow through the sensor. In these applications, the sensor should

be inspected every two weeks. If build up is present, the following cleaning procedure should be followed:

Cleaning Method: White Vinegar

To acid clean the sensor, remove the sensor from the process, and rinse the sensor to remove any residual

disinfectant that may be present in the water.

N o o &~

Select a small container and fill with 2 inches of tap water and immerse the sensor in the water.

Power the sensor on and tap lightly to remove any air that may be trapped in the sensor and rinse the
sensor in the tap water. After completed, power down the sensor.

Drain the water from the container and refill the container with white vinegar.

Place the sensor in the container, power the sensor and clear air in the same method as defined in step 2.
Power the sensor while in the vinegar for 5 - 10 minutes.

Rinse the sensor as defined in step 2.

Return the sensor to the process and verify sensor readings are correct.
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For a sensor that is underreporting even after performing the above mentioned cleaning method, a further cleaning
step may be required. This will involve cleaning the measurement probe surfaces with either Isopropyl Alcohol or

Dawn Dish soap.

1. Remove the sensor cover

2. Clean the measurement surfaces with a clean, microfiber cloth saturated with either Isopropyl Alcohol or
Dawn Dish soap.

3. Reinstall the sensor cover.

4. Verify that the sensor has adequate water ejection from the ejection port before reinstalling the sensor into

the process.

12.2.4 SENSOR ANNUAL MAINTENANCE

The annual maintenance is dedicated to the vital practice of replacing wear components internal to the sensor.
Wear parts such as gaskets, bearings, impellers and wear rings experience natural wear/tear during normal
operation. By understanding when and how to replace these components, users can ensure the accuracy of their

measurements, prolong the sensor’s service life and ensure the efficiency of water treatment processes/readings.

Tools Required:

1. #1 Philips Screwdriver

2. Isopropyl Alcohol

3. Lintfree, clean cloth

Wear Part Removal: Remove the cover screws (quantity 2) from the sensor cover. Maintain pressure on the sensor
cover and rotate the sensor vertically. Remove the sensor cover and screws from the sensor end while keeping the
sensor orientated vertically. Remove the impeller from the impeller well. Impellers are magnetically coupled and
should be easily removed. Remove the wear ring. All removed parts can be discarded. If fouling is present, itis
recommended to clean the sensor end with Isopropyl Alcohol and a lint-free cloth. Care should be taken not to

scratch the electrode surface.
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New Wear Part Installation: Remove parts from the replacement wear kit. Install new wear ring into wear ring
groove. Install new impeller into impeller well. Place 15 cleaning beads into the sensor end cover. Beads must
only be present in the electrode compartment. Align the temperature sensor and impeller with their respective
holes in the sensor cover. Lower sensor into sensor cover. Twist the cover gently until the sensor guide pins drop
into the sensor end. Holding the sensor cover in place, insert and tighten both cover screws until there is no gap

between the sensor cover gasket and the sensor end. To prevent motor biding, do not over-tighten the screws.

Function Testing: Power on the sensor and verify that the impeller spins freely. If the impeller does not spin freely,
loosen the cover screws 1/4 turn at a time until the impeller can be heard spinning. The sensor can also berunina
bucket with water to verify the water stream is coming out of the sensor outlet port.

Outlet Port

Temperature Sensor

Electrode

Temperature
Compartment

Sensor Hole

Wear Ring

Cleaning Beah‘
l ‘\ Wear Ring Groove

(

f Impeller ;
Cover Screws ‘\ Sensor Cover Impeller Bearing
\‘/
Figure 1: Exploded assembly - bottom view. Figure 2: Exploded assembly - correct cleaning bead location.
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12.2.5 pH SENSOR REPLACEMENT

The pH sensor should be replaced every year for the best accuracy. Other than calibration, there is no

maintenance required for this sensor. It does not require wet storage when removed from service.

1. Usethe LENS repair tool (included in the kit) and insert the prongs into the recess in the pH sensor (Figure
7 & 8).

2. Rotate the sensor counterclockwise (CCW) to unthread the probe from the sensor body (Figure 9).

3. Remove the old pH sensor and replace it with the new pH sensor (Figure 10).

4. Upon startup, reset the pH default value.

Figure 7 Figure 8

Figure 9 Figure 10
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12.2.6 FIVE YEAR MAINTENANCE

Itis recommended to return the sensor to the factory to perform a five year rebuild of the sensor to replace the

internal motor assembly, worn parts and perform any factory calibrations required.

12.2.7 REPLACEMENT PARTS

PART NUMBER DESCRIPTION USED ON
3-210-02042 PH SENSOR REPLACEMENT KIT WET TAP OR IMMERSION
3-210-02043 WEAR PART REPLACEMENT KIT WET TAP OR IMMERSION

LENS WET TAP REPLACEMENT O-RING
2-210-15018 WET TAP ONLY

KIT
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12.3 LENS TROUBLESHOOTING (BPA Systems Only)

PROBLEM POSSIBLE ISSUE HOW TO CORRECT
NO POWER IS BEING SUPPLIED TO
THE PANEL CORRECT POWER BEING SUPPLIED TO
WRONG VOTLAGE BRING SUPPLIED PANEL
PANEL NOT POWERED
TO PANEL
POWER FEED BREAKER IS TRIPPED RESET BREAKER

AUXILIARY ANALOG SENSOR
NOT REGISTERING ON PLC

INCORRECT SENSOR WIRING

CORRECT SENSOR WIRING

INCORRECT SENSOR TYPE

REPLACE WITH CORRECT SENSOR
TYPE, CORRECT WIRING FOR SENSOR
TYPE

INCORRECT VOLTAGE FOR SENSOR

REPLACE WITH CORRECT SENSOR
TYPE, CORRECT WIRING FOR SENSOR
TYPE

SENSOR WIRED TO INCORRECT
CHANNEL INPUT

CORRECT SENSOR WIRING

LOW VOLTAGE POWER NOT BEING
SUPPLIED FROM PANEL

RESET BREAKER, REPLACE POWER
SUPPLY

DISCRETE SENSOR NOT
REGISTERING ON PLC

INCORRECT SENSOR WIRING

CORRECT SENSOR WIRING

INCORRECT SENSOR TYPE

REPLACE SENSOR WITH CORRECT
TYPE (NO/NC), CORRECT SENSOR
WIRING

SENSOR WIRED TO INCORRECT
CHANNEL INPUT

CORRECT SENSOR WIRING

LOW VOLTAGE POWER NOT BEING
SUPPLIED FROM PANEL

RESET BREAKER, REPLACE POWER
SUPPLY

OUTPUT NOT ACTIVATED

BAD OR FAILED RELAY

REPLACE RELAY
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RELAY USED FOR INCORRECT
APPLICATION (INDUCTIVE LOAD)

OUTPUT NOT CONFIGURED IN PLC

CONFIGURE OUTPUT SETTINGS IN PLC

PANEL NOT
COMMUNICATING OVER
BUILDING NETWORK

INCORRECT PORT USED FOR
COMMUNICATION

CORRECT PORT BEING USED FOR
COMMUNICATION

INCORRECT PROTOCOL USED FOR
COMMUNICATION

CORRECT PROTOCOL BEING USED
FOR COMMUNICATION, ORDER
PROTOCOL CONVERTER

INCORRECT ADDRESS DATA ENTERED
INTO PLC

CORRECT NETWORK ADDRESS DATA
ENTERED INTO PLC

INCORRECT POINTS BEING
REFERENCED

CORRECT POINTS BEING
REFERENCED, CONSULT INCLUDED
POINTS MAP
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13 BACNET AND MODBUS MAP (BPA/BPS Systems Only)
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14 CONNECTING EXTERNAL SENSORS (BPA/BPS Systems Only)

Up to (4) auxiliary analog sensors and (4) dry contact sensors, switches, etc. may be wired directly to the BPA/BPS
system control panel for additional monitoring. This is accomplished by utilizing the integral 24VDC power supply.
The power would be supplied by the system control panel to the external device and returned to the panel,

completing the circuit.

14.1 AUXILIARY ANALOG SENSOR (PASSIVE)

1) Verify the desired sensor is compatible with the 24VDC power being supplied by the control panel and that
the analog type is a 4-20mA type sensor.

2) Itisrecommended to de-energize the panel prior to opening the panel door to perform the subsequent
sensor installation.

3) Connectthe (+) wire from the sensor to one of the (4) terminals labeled 24VDC+ to supply power to the
auxiliary analog sensor.

4) Connectthe (-) wire from the sensor to one of the (4) terminals labeled as an analog input. Each analog
input has a specific terminal associated with it. If the sensoris landed on the incorrect terminal, the
auxiliary analog setup process will not be able to be completed correctly. Consult the included wiring

diagram for analog input terminal listing.

I ANALOG
I 4-20mA

L———O+ —QF
| PASSIVE

|

|

|
——ﬁ—{}

|

|
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14.2 AUXILIARY ANALOG SENSOR (ACTIVE)

1)

Verify the desired sensor is compatible with the control panel and that the analog type is a 4-20mA type
sensor.

Itis recommended to de-energize the panel prior to opening the panel door to perform the subsequent
sensor installation.

Connect the (+) wire from the sensor to the external or LENS panel power supply (24VDC+). Connect the
analog signal wire from the sensor to one of (4) terminals labeled as analog input. Each analoginput has a
specific terminal associated with it. If the sensor is landed on the incorrect terminal, the auxiliary analog
setup process will not be able to be completed correctly. Consult the included wiring diagram for analog
input terminal listing.

Connect the (-) wire from the sensor to the external or LENS panel power supply (24VDC-). If using an
external power supply, the negative side of the power supply must be tied together with one of the negative

terminals located in the LENS panel labeled 24VDC-.

I ANALOG i
I 4-20mA |
24VDC+| | 223
01— ———+4-1TF
| ACTIVE
|
!
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14.3 DIGITAL INPUT SENSOR/SWITCH

1)

Verify the desired sensor/switch is compatible with the 24VDC power being supplied by the control panel.
The sensor/switch needs to either activate based on 24VDC power or be dry contact type sensor/switch.
Itis recommended to de-energize the panel prior to opening the panel door to perform the subsequent
sensor installation.

Connect the (+) wire from the sensor/switch to one of (4) terminals labeled 24VDC+ to supply power to the
auxiliary sensor/switch.

Connect the (-) wire from the sensor/switch to one of the (4) terminals labeled as digital input. Each digital
input has a specific terminal associated with it. If the sensor is landed on the incorrect terminal, the digital
input setup process will not be able to be completed correctly. Consult the included wiring diagram for

digital input terminal listing.
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15 WIRING DIAGRAMS
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1 WIR-120-24  |PWS137 24YDC POWER SUPPLY MEANWELL
2 NA-409-1 GND BAR PENN UNION
1 La—2-1 GND LUG PENN UNION
1 1085254 NS201 NETWORK SWITCH PHOENIX CONTACT
1 1 2320254 UPS137 UPS/BATTERY PHOENTY CONTACT
*1 2938235 PHOENIX CONTACT
8 2566171 CR301 24VDC RELAY PHOENIX CONTACT
CR302 24VIC RELAY
CR303 24VDC RELAY
CR306 24VDC RELAY
CR307 24VDC RELAY
CR308 24YDC RELAY
CR309 24VDC RELAY
CR310 24YDC RELAY
23 3022275 END STOP PHOENIX CONTACT
43 3044635 TB1 UTTR 2.5 PHOENTX CONTACT
TB2 UTTB 25
TB3 UTTB 25
TB4 UTTB 25
4 3044665 TBL UTTB 25-PE PHOENIX CONTACT
1 1 3046032 Fu1s7 PHOENIX CONTACT
*1 LMD MERSEN
4 *1 3047293 END COVER/SPACER PHOENIX CONTACT
*1 3047303 PHOENIX CONTACT
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j . |_ eom 120 o
MAIN DISCONNECT AND BRANCH CIRCUIT PROTECTION PROVIDED BY INSTALLZR 1, %582
REFERENCE MUMP AHLE UN PREVIUUS PAUE AND VZRIFY PUMP MUDEL CFLAY, om 120 EEET
_ QUANTITY AND TOTAL FLA |_ o gianzg
T S e e e e o] et S a.aia gisE:s
OPTICNAL ga@zfs
| = E
|| G P T MODEL NUMEER mmmmmm
PART NUMBER 2893;
102 (D502 i VOLT/AMPS 1L ummMmm
ul 2 4l CB DISCONNECT Illll/ mMRN!
PUWER OST. BLCK T Ty e U wTRios ) )
102 2DBI03 123 /| REFERENCE TABLE 2 8% | =
e R O I D <O (R - E_ED|E
nZE=E | E_2
A >0F8mL|=z®
..... bEGz 22hg
104 VFDIIS o B .|, BN Edzp Fwad
3 GRUNDFOS -z LZWE |2k
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= & e AJXILIARY 3 gE=8|E8 2y
5 ANALOG INPUT 3 gz%|37 50
a3 5z80|S84E
FUME | wIPUl & 303 b BUMP 1 21GE|brz2
CALL 3 _ 326 P Efch
70 RUN ANAZ W.H_z e E
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DOOR LATCH mmummm
TORQUE RATINGS --mm
I x 4" WIRE WAY Mwmmm
- _ DESCRIPTOIN TORQUE RATING NOTES mmmm%
5 = TE1 CB137 zag
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= . 3 e O 2 g%
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TAG NAMING AMPACITIES (OF INSULATED WIRE COLOR AEBREVIATIONS

CONDUCTORS-ULS0A TABLE 28.1, 381 B SRCR

TAG DESCRIPTION EUEPER WIRE RED RED

AL ANALOG INPUT WIRE _ laMps-s0° claMPs 75° C WHT. WHITE

Al ANALOG OUTPUT mﬁmm...a.pim = mwm _wmrm:m_mz

ol CIRCULT BREAKER ee 3 WHT/BLU [WHITE W/BLUE STRIPE

CON CONTACTOR m,w 5 ,_.WF YELLOW

] CONTROL FELAY = = = L

DI DIGITAL INPU™ e - oRe il

DO DIGITAL OUTPLT 7l 5 5 fip CIFAR

DIV DIVERT VALVES i 30 20 - -

DIs DISCONNECT 0 0 3

FLT FLOAT LEVEL SWITCH ¢ = =

M FLOW METER € 55 mm

F& FLOW SENSOR 7 70 5

GND GROUND 3 o= o

S LIMIT SwiTCE : 5 e

T PILOT LIGFT ] : = ot

MS MOTOR STARTER T =0

VTR VETOR

NE NETWORK SWITCH 2/0 175

FELT PUSH BUTTON PILOT LIGHT 37 0 =0

PIB SOWER DISTRIBUTION 3LOCK #a 0 230

PLC | FROGRAMABLE LOGIC CONTROLLER

s PRESSURE SWITCH WIRE COLOR CODES

PT PRESSURE TRANSDUCER BLACK 120 VAC HOT FROM LIGHTING PANEL AND HIGH VOLTALGE CIRCUITS

PWS POWER SUPFLY RED INTERNAL 12C VAC CONTROL WIRING

RO REVERSE OSMIOSIS WHI GROUNDEL 120 WAC NEUTRAL

SI SIGNAL ISOLATOR GREEN GROUND

SAC SOCENDTD ELUE 54 VIC, 15 VDC AND 12 VDC POSITIVE

5 STGNAL SPLITTER WHITE W/BLUE STRIPE |24 VDG, 15 VDC AND 12 VDC COMNON

55 SELECTOR SWITCH YELLOW EXTERNAL VOLTAGE SOURCE

30 SURGE PROTECTOR TRANGE EXTERNAL VOLTAGE SOURCE ¢ ULS08A UPDATED

TAS TEMPERATURE SWITCH ANALTG WHITE OF CLEAR POSITIVE <5, BLACK NEGATIVE ¢

TH TERMINAL BLOCK

D TMER

THP TEMPERATURE SWITCH MINIMUM WIRE GAUGES

uv ULTRAVIOLET 18 AWG PLC 1/0 AAND ANALDG {(SHIELDED TWISTED PAIR>

VFD VARIABLE FREG. IRIVE 16 AWG AC_AND DC CONTRUL CIRCUITS AND POWER T0 PLC

WE WATER SOFTENER 14 AWG | POWER CIRCUITS. CIRCUIT BREAKERS AND GRUUND CONDUCTORS

XF TRANSFORMER 14 AWG VOLTAGES GREATER THAN 120 VOLTS

£fs3s
STANDARD, STRAIGIT-THRCUGH WIRING JIAGRAM wr mmmr
! e EEiT3d
g5 gxs
ETHERMET mmmmmm
gz =
O $i8ia
e
T368A CABLE 285 FEH
RU-45 T0 RI-45 mmme
PIN MIFE COLOR 18Bose-" Signol
18@Base-"% Signa M 22|
& =
1 WHT /RN TRANSMIT + B m £ g m < m
T
2 GRN TRANSMIT - mmmn WNSM
w
3 WIT/ORG RECEIVE + mwmm W 2 m m
g
4 BLU UNUSED Eges MVﬁq
GreZ|gt=8
B WIT/BLU UNUSED g mw ggz 5
5
& ORG RECEIVE - mmmo 5i-3
L2002 -
7 WIT/DRN UNUSED < z = g & 2 of
T = M~
8 BRN UNUSED ZEPE|c ©
ETzF =
3 Gg
E oo
STHERNET 3
o
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Ri-45 T0 RJ-45 x
0
, - a3Ed
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E WHT/GRN RECEIVE + 5 aoF
2
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5
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3 GRN RECEIVE — HAAGAE
7 WHT/BRN UNUSED
B BRN UNUSED a3
HEISI e
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Y 5|5
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[ E
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HEIBEIS
PIN WIFE COLOR PN
ofv|e|ul-|g
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z ORG 5 M
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4 BLU 7
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7 WIT/ORN ] m W
3 BRN s w w
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CONDUCTORS/WIRES

CONDUCT OR/'WIRE

CONDUCTORS/WIRES
NOT COMNECTED

CONDUCTORS/WIRES
CONNECTED

FIELD
CONDUCTOR/WIRE

EARTH GROUND

—

CABLE
WITH SHIELD

CABLE
WITH SHIELD

TERMINAL 3LOCK

WIRE NUMEER
NUMBER ._ Hl

\ — INTERNAL WIRE

h TERMINAL B_OCK
LOCATION ON PANEL

LIMIT SWITCHES

_@ ————LINIT SWITCH
NORMALLY

L] DPEN
8-
Esl CLOSED
_@ =~ LINIT SWITCH

i >rlma HELD OPFEN

———LINIT SWITCH
Pl e HELD CLOSED

DEVICES
EIELD [R——
VIRES |\ pisconecT
4 pSod
. A
SPUE
CIRCUIT / AHPS
BREAKER
POWER
DISTRIBUTION
BLICK
WIRES O @ O] poeox
“S— 3 pac
PDB

B —

oelon
\\\lw FOLE
[TEENA - CIRCUIT
CONRECTED P SREAKER
G AMPS
omXKK
) 2 POLE
CIRCUIT
& o BREAKER
A
CEXXK
&% ~——1 POLE
oA CIRCUIT

BREAKER

__LoAD sIpc FusE
DISTRIBUTION '\ FUKKY

LINE SIDE
N AT
AMPE
UK
A,
o
DISCONNECT
A

,— LISCONNECT
U@ VITH
Fustg
e

P MOoTOR

Of
STARTER ¥ —..Nxka |

AT {4
o Ae NORMALLY
CINTACTS DOPEN
NORMALLY
CLOSED
M5—110
e
| o2 CONTACTS
__T".\Hnb WITH
DOVERLOADS
DESC!
DESKZ
DESES
XEXRX
x.rn H2qph3 oH1 DESCT
afaal DEt
X
o TT T
XXz
B

~—— IRANSFLRMER

PUSH BUTTONS

AND
SWITCHES
PUSH BUTTON
3 \ NORMALLY
T TFEN
PINT PINZ
PUSH BUTTON
v%x\ NORMALLY
PINI" iy CLOSED
1| E-STOP
u@.\ NORMALLY
] OFEN
PIN1 PIN2
B8 Nt
PEIX, Y
e Ao py CLDSED
PLUSH BUTTON
PILOT LIGHT

_u,z_ﬂ °Fi
EAE rom LOHT
PALTKXK
engElens
Eikiba

ta FUSH @

BTN
PILOT LIGHT
mgr oo/
FINZ w%m

mmu
n_z
_. v__.n._.runz._
PN yﬂ._zm PESE1
PN

S PIN 3 NORMALLY
CONMECTS TO CONSTENT
POWER

PUSH TO TEST

FILOT LIGHT
COLOR CODE
AMBER
BLUE
GREEN
RET
WHITE
YELLOW

2 POSITION
ﬁz\ SELECTOR SWITCH
SHOWN N POS [
Lt
S~ rosiTmn
OF CLOSFD
E CONTACT
0 Fos ¢
CONTACT IS MADE

3 POSITION
/  SELECTOR SVITCH
SHOWN IN POS 1
PINI I_l PINZ
PIN3 I_l Iza

PINTS®

~| €| A O & |

m—aw
MADE IN POSITION 3
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N mmwmmm
P < 2568>
nps BUOSTER PUMP SYSTEM PUMP TABLE il
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Port Circuit o s3°zE
Number~ Description HP |Voltage| 2h, | Amp Bieiles Pumps| FLA DISC. Pumps| FLA DISC. Purmps| FLA DISC, WMMMMW
CRE 10-4, 460V /3PH, NO - - ¥ - g i mw_mnm
99340970 of\spz, & FoG, 4e0VsaPH | 3 460 3 | 38 | SUPO3M-K6 2 7.6 | SURO3M-KIS 3 114 | SUR0O3M-K20 4 152 | SURO3M-KE0
= [
. CRE 10-£, 240V /3PH, NO | [— . - . . ke " a2 . XTINU3060ATF z 2%z
99891926 ofvenz, 5 FLG, aovyap | 3 |200-240| 3 | 66 |SUZU3M-KIS 2 | 132% | SU203M-K20 3| 198% | SUZ03M-K32 4 | 2o4x Q00XXY mmmm mwm
wEBe|2283
- CRE 10-6, 460V /3PH, NO - 2 ¥ ¥ XTINUZ06CATF cfze|Qux
99076140 | sfnsoR, 2 FoG, 4coveapH | 5 | 460 | @ | 6 [suaosm—kis 2 | 12 | suao3u-k2o 3 | 18 | su203M-<32 4 | 24 e 4332 mmmm
TOES|SzUd
CRE 10-6, 240V/3PH, NO ¥ - : 2 XTINU3060AFF KTINU3L00AFF goroElegEe
99391957 | SENSOR, 2 FLG, 240\vs3PH | 5 |200-240| 3 | 10.9 |SUR03M-K32 ? | 218% | SUP03M-K40 3 |3e7x QOOXXX 4 | 436x 000X wmwm mmmm
gEz28|gss
CRE 20-2, 460V/3PH, NO - . XTINU3060ATF S22¢g|poed
99076264| NN, 2 FLb, 460V F3PH | 5 460 3 6 | sSU203M-KIS 2 12 | SU203M-KR0 3 18 | SU203M-K32 4 24 e mmam mvm
STsE|2
% CRE 20-2, 240V/3PH, NO S - - = 5 | s - » oy | XTINUZUGUAF F XTINUB100AF F & g5
99392158 of\cnR, 2 FLG, P40V/3PH | 5 |200 240| 3 | 109 |SU203M K32 2 | 219% | SURO3M K40 3 |37« Q00%3X 4 |43.06x 0, 3 8%
CRE 20-3, 460V /3PH, NO - o o _ XTINU3060AFF XTINU306CATF
99076265 cfysOR, o FLC, 460\/3pH | 75| 460 3 | 88 |sueo3M-Kkeo 2 17.6 | SU203M-K32 3 26.4 000XYX 4 352 AR X <
S
CRE 20-3, 240V/3PH, NO = g XTINUZ0G0AFF XTINUZ100AFF XTINLIR100AFF Balpu| @
99392159 giusor, 2 FLG, 24dv/apH | 73 |200-240| 3 | 166 |SU203M-K32 2 | 33e= 000X 3 | 498% C00XXX 4 | 664x% 000X XX 5z,
& |E |8
CRE 32-2-1, 460V/3PH, NO - XTINUZ060AFF XTINU3060ATF
99076523 | ginsOR, o5 LG, 4covrantl | 79| 460 3 | 88 |suU203M-K20 2 17.6 | SU203M-K32 3 26.4 COOR 4 352 ety
CRE 32-2-1, 240V/3PH, NO ¥ = - XTINU3060AFF KTINU3100AFF XTINU3L00AFF ol 3
99392744| SENSOR, 2.5 FLG, 640vy3PH | 75 |200-240| 3 | 166 |SU203M-K32 I o2 3 kRl s 2 |49Ee| iR 4 |eeax | "N mmw___ 5
CRE 32-3-£, 460V/3PH, NI g s & . XTINU3060AFF XTINU3100AFF XTINUBL00AFF E: g
99076524| Sryear 25 FlLG, 4e0vearH | 10 460 3 | 12.95 |sU203M-k32 2 | 259 b totons 3 | 3885 QO 4 518 it FRREE
~a| CRE 45-1-1, 460v/3PH, NO - _ N XTINUZ0S0AFF XTINU3OBO0ATF
99076534| SryshR, 3 FLG, 460V/3PH | 75 | 160 3 | 88 |suzo3M-Kkao 2 17.6 | SU203M-K32 3 26.4 Q00XXX 4 352 000X KX ol
CRE 45-1-1, 240V/3PH, NO 5 - : XTINUZ060AFF ¥TINU3100AFF XTINU3100AFF &= [o||-
99338751 SENSOR, 3 FLG, 240V/3PH | 77 [200-240] 3 | 166 |SU203M-K3Z & | 338 |7 oonxxx 314287 nnoxxx 8o T nnxxx mm e g
HEE
CRE £5-2, 460V/3PH, NO S | ) XTINUR0G0AFF ¥TINU3100AFF XTINU3100AFF 4l
99249174 ofnens, 3 FLo, 4e0vsapH | 19 460 3 | 17.25 | SU203M-K32 2 | 345 0D0XXY 3 | 5175 QO0XXX 4 69 00XXX Blg
% FLA CALCULATED AT MaX Ble|glels]s
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REFERENCE PUMP TABLE |REC |aTY CATALOG TAGS INST MFG
REFERENCE PUMP TABLE 1 DISCUNNECT HANDLZ  |HANDLE/ADAPTER/SHAF 1 | ABB
1 ADAPTER/REFERENCE HANDLE ABB
1 FT/REFERENCE HANDLE ABB 2 mw z
REFERENCE PUMP TABLE 1 DIS102 ABB mmww mWMm
1 SUR0IM-K3 CB140 ABB wmmm fu<g
Zd92| 5835
1 SU201M-K4 CRI39 ABB FE2% 234
T E oz
1 SU202M-K6 CBI37 ABB criz|ERss
w -
REFERENCE PUMP TABLE 4 SURO3M-KXX CBIOS ABB mmm@ mmmm
REFERENCE PUMP TABLE CRI14 2308 |Ehg
REFERENCE PUMP TABLE CBi22 OFLE S
REFERENCE PUMP TABLE CB130 3 23
1 BB3-7301 BN234 BACNET CONTROL SOLUTIONS e
3 569020 PDBI03 POWER DIST. BLOCK ERIFLEX 5
o
1 CP3020 PANEL HOF FMAN R
ezl S
1 CSD302010 ENCLOSURE HOF FMAN A
1 CWHPTO DOOR HANDLE HOFF MAN —r
1 HE-XPLWEG PLC204 PLC HORNER sl «
1 WDR-120-24 PWSI37 24VDC POWER SUPPLY MEANWELL 5 2% W
2
2 NA-409-1 85A./75C GND BAR PENN UNION £l
1 LA-2-1 15 A/75°C GND LUG PENN UNION g4l22l2
1 1085254 NS201 NETWORK SWITCH [PHOENIX CONTACT
8 2966171 CR301 24VIC RELAY PHOENIX CONTACT HE
CR302 P4VIC RELAY HFMNNNE
CR303 24VDC RELAY MMEEE
CR306 24VvDC RELAY ] m Bl
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TB2 UTTE 25
TE3 UTTE 2.5 q
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4 3044655 TB1 UTTE 25-PE PHOENIX CONTACT E M &
4 3047293 PHOFNTX CINTACT 55
4 3047303 PHOENIX CONTACT m 5o
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TAG NAMING AMPACITIES [IF INSULATED WIRE COLOR ABBREVIATIONS S1AN0AR). SIRAGET-THROUGH WIRING LIAGRAM. memmm
CONDUCTORS-ULS084 TABLE 281, 381 R SCATR ‘ e T
TAG DESCRIPTION CHREPER (WIRE RED RED = ETHERNET - mommmm
Eoosik
Al SIreE 5 |aMPS-60° ClaMPS 75t C WHT VHITE FEH
Al ANALTG OUTPUT GRN GREEN ToeEA CABLE PR
CH TIRCUIT BREAKEZR £4 £ BLU BLUE " EriEs
H =5 5 035 TC RU45 seats
=N CONTACTOR WHT/BLU |WHITE W/ELUE STRIPE i H
TR TONTROL FELAY = 2 Vil VELLOV O T Ty T
DI DIGITAL INPUT % 0 mmh TRV WET /GRN TRANSMIT + mmmw m iy
A1 DIGLIAL, LUTE], 14 15 15 CLR CLEAR z GRN TRANSMIT - wﬂmﬁ mwmw
DIV DIVERT VALVES . = C o002
= = 12 £0 20 3 WHT/ORG RECENE + E2hZ|g2E
DIS DISCONNECT = 0 o0 EELEAL ST
FLT FLOAT LEVEL SWITCH 5 Mo =5 - BLU UNUSED! mﬁmw Mmmm
M FLOW METER m. . = 5 WHT /BLU UNUSED mv..mw mmmm
£
F FLOW SENSOR 7 0 = 5 o FEcnE - §E28|8%>2
-y Ll
GND GROUND 3 85 100 7 WHT/BRN UNUSED MPmm ¢ 228
LS LIMIT SWITCH 2 a5 1ns 8 BRN UNUSED MWRW m...m
T PILOT LIGHT : o =0 CEAE
5 MOTOR STARTER > - s 2g
7 ETHERNET g oo
MTR MOTOR il e = . —
NS NETWORK SWITCH e/ o 175 (
FBLT FUSH BUTTON PILOT LIGHT 370 200 TE6E0 CADLE ;
FIB POWER DISTRIBUTION BLUCK 470 230 RI-45 10 RU-45 Bl S
~ = = a
PLC PROGRAMABLE [OGIE CONTROLLER o TR e mm 38
S PRESSURE SWITCH WIRE COLOR CODES 109BazeTX Signal BV M-
P PRESSURZ TRANSLUCER BLACK 120 VAC HOT FROM LIGHTING PANEL AND HIGH VOLTALGE CIRCUITS WHT/ORG TRANSMIT +
PWS POWER SUPPLY RED INTERNAL 120 VAC CONTROL WIRING - e T "
RO REVERSE DOSMOSIS WHITE GROUNIED 120 VAL NEUTRAL gl <
ST SIGNAL TSOLATIR GROUND 3 W /00N RECENE+ z[27| S
SOC SOLENOID ELUE 24 VIC, 15 VDC AND 12 VDC POSITIVE 3 8L UNUSED gQ(gapEe
P SIGNA_ SPLITTER WVFITE W/BLUE STRIPE |24 VDC, 15 VDC AND 12 VDC COMMON 5 WHT /R UNUSED ZER
35 SELECTOR SWITCH YELLOW EXTERNAL VOLTAGE SOURCE & GRN RECEIVE - 2[2[2[x
SU SURGE_PROTECTOR ORANGE EXTERNAL VOLTAGE SOURCE ¢ ULS08A UPDATEY 7 Wt feRN T
TAS TEMPFRAT IRF SWITCH ANAL WHITE OR CLEAR POSITIVE (+3, BLACK NEGATIVE (= = = L
TO TCRMINAL BLOCK 3
0 TIMER o P
TNP TEMPERAT.RE SWITCH MINIMUM WIRE GAUGES m m 4lg
v ULTRAVIOLET 18 AWG PLC 10 AAND ANALOG (SHIELDED TWISTED PAIR ETHERNET g|& g2
VFD VARTABLE FREG. DRIVE 16 AWG AC AND DC CONTROL CIRCUITS AND POWSR 70 PLC = ;
w8 WATER SOFTENER 14 AWG | POWER CIRCUITS, CIRCUIT EREAKERS AND GROUND CONDUCTORS &
G TRANSF ORMER 12 AVG VOLTAGES GREATER THAN 120 VOLTS ? - 2|88|
RJ-45 (TS68R) TO RJ-45 (TSRRA) 3 m 8(a
PIN WIRE COLOR PIN - .= 3
WHT /JORC 3 = =/
P ORG 3 ( R
3 Wi T/GRN 1
<
% BLU 7 W M &
5 WIT/BLU ] W. .DA.. L‘
& GRN 2 2
= x93 .
? Wi T/DRN 1 m H..... S H
B BAN s il = Nn.. a
L2338
wi B G
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CONDUCTORS/WIRES

CONDUCT OR/VIRE

CONDUCTORS /VIRES
CINNECTED

CONDUCTORS/VIRES
NOT CONNECTED

FIELD
CONIUCTOR AVIRE

EARTH GROUND

—

CABLE
WITH SHIELD

+

CABLE
WITH SHIELD

TERMINAL BLOCK

hi
NUMBER ﬂ WIRE NUMBER

FIELD WIRE \

..... o
f
L INTERNAL WIRE

TERMINAL BLOCK
LOCATION ON PANEL

L

LIMIT SWITCHES

= LINIT SWITCH

NORMALLY
“ome  OPEN
Y — LT surTew
NDORMALLY
~Yme  CLOSED
r@ ——— LINIT SVITCH
Sofma  HELD OPEN

K ~—— LINIT SWITCH
O ma HELD CLOSED

DEVICES

HEL— AIN
WIRES f‘u_..nuzznoq
/ TISXKX
00 R
SPOE -~
CIRCUIT ANPS
EREAKER
IVER
DISTRIBUTION
BLOCK
) )] Pomx
N
PDB

CBiXX
& ——2 POLE
CIRCUIT
- BREAKER
YA
CBIOX
e
G 1 POLE
L CIRCULT
BREAKER
—LUAD SLL FUSE
DISTRIDOTION FURKK
o = LINE SIIE
. HOT
AMPS
FUXXx
oy,
B33
,— DISCONNECT
oo
DISCONNECT
B
% FUSE
MR
O 1

MOTOR
STARTER

/;qu

| —

CONTACTS OPEN
/,.l..n_mz_z._k
CLOSED
us-110
| Fo2Cro
, < SRR
[KnaP Vol CONTACTS
_, WITH
oo DVERLDADS
DESCI
0ES2
=
XWX
Hég HZgpH3 gH1 DESCI
Desc?
vk
YT
X _xz
TS TRANSFORMER

PUSH BLTTONS
ANJ
SWITCHES

u%x\'n%x BUTTON

NURMALLY
OPEN

ANT® © FINZ

PINT FINZ

\Imlm:u1
NORMALLY

= PEN
PINT ° FIN2

PUSH BUTTOMN
NORMALLY
CLOSED

) NORMALLY
PEXX
PN T FINZ CLOSED

BESC1
et
PIN1® | * PIN2
thlA. from LISHT
DEVICE
PIN3} l.,v_f
-«
to PJSH @
\‘mnrn_.- LIGHT
JHK

1
SZvaﬁ,ZN DESCZ

PUSH BUTTON
PILOT LIGHT

PUSH TO TEST
PILOT LIGHT
Bz 153
PIy N2 .
S

S——PIN 3 NORMELLY
CONNECTS TO CONSTENT
POWER

FILOT LIGAT
COLDR CODE

A | AMBER
B BLUE
5 | GREEN
R RED

W | WHITE
Y| YELLOW

.\lm POSITION
w@x SELECTOR SWITCH

SHIWN 1N POS 1
bl
0K
T PUSITIUN
W OF CLOSED
CONTACT
o eos 2
CONTACT IS MADE
3 _POSITION

SELECTOR SWITCH
SHOWN IN POS 1

PoELy
ANt | * RNz
l_l.,os
PIN3 |_| PIN4
PIN1S® _zu
MADE IN FOSITIDN 3
3 POSITION
SELECTOR SWITCH
SHOWN IN POS 1
Pl
FINT® | ° FiN2
X0
PINE® PN+

CONTROL RELAYS

"‘ CONTROL RELAY

NE-NORMMALY CLOSED e
oF
CONTACTS
_——— NORMALLY DPEN CONTACT
CRXX  NEMA FLRM *A" LUNIACT
i.__._l

/— NORMALLY CLOSED COWTACT
oo NEMA FORM “B* CONTACT
mallee
-]

]zQxPE OPEN CONTACT

WITH
—.‘lzn!illr_. CLOSED COWTACT
_ NEMA FORM “C* CONTACT

E“__
TIMER-OM DELAY

ON TELAY oK
coiL
vZ_O!zN
ON DEY

DESC]
DESCz

£33

TIMER [N DELAY
mset # DPEN CONTACT
meof s
TIMER UN DELAY
pesci ~ CLOSED CONTACT

s T

Deset TIMER OFF DELAY
W27 MIRMALLY DPEM
TOXXX
PINI®3 PIN2
DESE
DES2
DESES
TDXXX
PINTS® PINZ

MISCELLANEUUS

SOLENDID oL
ma o ma

TIMER OFF DELAY
NORMALLY CLOSED

DESC1
DESCZ
pESC
% perssiee swiron
le__mﬁw.e_l NORMALLY DPEN

%‘ ~——— FRESSURE SWITCH
g . NORMALLY CLOSED
DL

WS TEWSERATURE SWITCH

Ll il NDRMALLY OPEN
q@x TEMPERATURE SWITCH
LMyt NORMALLY CLOSED

)

-t

K

FLOW SWITCH
NORMALLY DPEN

FLOW SWITCH

LS NIRMALLY CLOSED
DEXCI
AT FLOAT LEVEL SWITCH
et MORMALLY OPEN
‘@x FLOAT LEVEL SWITCH
T e NORMALLY CLOSED

MAIN DISCONNECT AND BRANCH CIRCUIT
PROTECTION PROVIDED BY OTHERS

DRAWING EXAMPLES
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01 111 1
[ !
“ “ “ — FIELD WIRFS
1
.w ._ __.EWIADM GRUOUNL LOCATED
102{—{—( w = O— NZAR THE MAIN
DSOOMETT  ————GND LUG T DISCONNECT
N Hz«mnzsﬂr/llrlrl
o3 | uf T iR RO BREAKER DISCONNECT
POWER DISTRIBUTION
w_rn_nK 2-POLE CIRCUIT BREAKER
_Diﬂw RW .ﬁ nﬁl_go,w_. i -._n._._uw STARTER CONTACTS
OWER E(MNLU)U
CKI._CU
] 1w WS :n
J08: n_ze_To.On\o.u_.mu U.Ill..,
u 2 _ 12 o 22 A2 O
2] !
106 L3 L3 A s W_To.\H 23 w3
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e SIS iees EEJ
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\
T
22848
ey
H
$251E3
gduist
850z
w2
Punps EOOSTER PUMP SYSTEM PUMP TAEBLE
wZEZ|E_B
Part y Circult 5 2280|323
Numbor Description HF |Voltage| Ph, | Amp Broolker umps| FLA Pumps| FLA Pumps| FLA wmmw Mﬁmm
2302 Ommn
CRE 10-4, 460V/3PH, NO - CE2E|Sz03
99340970 gEnsOR, 2 FLG, 460V/3PH 3 460 3 38 | SUP0O3M-K6 2 7.6 3 1.4 4 15.2 wmmm mmmW
cEas8 Z2 =
CRE 10-4, 240V/3PH, NO 3 o LE=Y 18208
99391956 | oFNSOR. 2 FLG, 240\ /3PH 3 |200-240( 3 66 |SU203M-KIS 2 13.2% 3 19.8% 4 | 26.4% mwwm mmmp
STLP |
CRE 10-6, 460V/3PH, NO o A
99076140 | grNSOR, B [LG, 460V /3PH 5 460 3 6 | SU203M-KIS 2 12 3 18 4 24 3 23
CRE 10-6, 240V/3PH, NO
$9391957 | SENSOR. 2 FLG, 240V /3PH 5 |200-240| 3 | 109 |SL203M-K32 2 21.8% 3 32,7 4 | 43.6% .
N
_ CRE 20-2, 460V/3PH, NO - ~ o
99076264 | SENsOR, 2 FLG, 460V /3PH ) 460 3 6 | SURD3M-KIS 2 12 3 18 4 24 g
CRE 20-2, 240V/3PH, NO -
99392158 | SEnsOR, 2 FLG, 240V/3PH 5 |200-240| 3 | 109 |SL203M-K32 2 21.8% 3 32.7% 4 | 43.6% al .
S Sy
n CRE 20-3, 460V/3PH, NO | - P = -
99076265 | SEnsOR, 2 FLG, 460V/3PH | 79 460 3 88 |sU203M-K20 2 17.6 3 26.4 4 352 mmmnmu e
@ |8 =
CRE 20-3, 240V/3PH, NO | - 7 Y
$9392159| grnsOR, 2 FLG, 240vV/3PH | 79 |200-240| 3 | 166 |SL203M-K32 2 | 332x 3 49,8% 4 | B66.4% HEHE
= CRE 32-2-1, £60V/3PH, NU g a
99076523 | SENSOR, 2.5 FLG, 2E0V/3PH | 79 460 3 88 |SU203M-KR20 = 17.6 3 26.4 4 352 (N .
s[5 3
- CRE 32-2-1, 240V /3PH, NO AEEHE
99392744 SENSOR, 2.5 FLG, 240Vr3pH | 70 |200-240| 3 | 166 |SL203M-K32 2 | 332% 3 49.8% 4 | 66.4% mm gle
CRE 32-3-2, 460V/3PH, NO | . =
9907G524| SENSOR, 2.5 FLG, 460V73PH | 10 460 3 | 1295 [SLeo3M K32 2 259 3 38,85 4 51.8 2[5,
2|8|8|3
CRE 45-1-1, 460V/3PH, NO “lels
99076534| SrusOR, 3 FLG, 460vA3rH | 73 460 3 88 |sU203M-K20 2 176 3 26.4 4 352 § o|+]-|g]
CRE 45-1-1, 240V/3PH, NO | ( )
$9392751| SENSOR. 3 FLG, 240V/3PH | 75 |200-240| 3 | 166 |SL203M-K32 2 | 332 3 49,8% 4 | 66.4% o -
= oy
CRE 45-P, 460V /3PH, NO _ _ ==
$9249174| SEnSOR. 3 FLG, 460vV/3PH | 19 460 3 | 17.25 |sLzo3M-K32 2 345 3 S1.75 4 69 R E: W
[«
" FLA CALCULATED AT MAX & m 53
VUL TAGE H g M
o=
88~

o6 0 AE BP E-5YS TAILE

PUMP TABLE

b

4088
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e — e — — — — — - 1555
MAIN DISCONNCCT AND BRANCII CIRCUIT PROTCCTION PROVIDCD DY INSTALLCR w, gziies
REFERENCE PUMF TABLE ON PREVIOUS PAGE AND VIRIFY PUMP MODEL (FLA), ron 120 egnTEy
7‘ QUANTITY AND TOTAL FLA \; . mm;.mm_.m
ledels 1 - — fom 120 [] oprionaL mnnww“
0 121 S £52%
| GRUNDFOS dEmigt
| REFERENGE. PUVP TABLE ST mmm ”mm
| cB22 " L 0 EEZige
102 POB102 @‘Jr 122 A A > S mm“mW
GND LUG = \h 124 5 FOWER Y |O MIR106.
||||| O-—--—= P
\_.. 123 . il | REFERENCE TABLE H MM z
103 123 --0 J—-—- e H ﬂumw 2 W
I
“ \E\u\\\\\wﬁn nzuC |||||||| | mmw g MM%M
| i = DIls | E wa £z |Pucg
104 124 0] v -5 d EM 2|lx =
GRUNDFOS 1 " oz " 2492|9838
REFERENGE FUMP TABLE Frieady ! e = % 3 cov Ches|°z83
P 'E B m . . 9 Hec2gT=8
" e ® i Y 125 < 2 v mwmm mmmm
R e - S - £ g gEaQ (=92
L2 e i TISCHARCE Uzz9|0:%38
H s ST Sy — £7), e P ) 24v 9 zzdg |
L3 13 i TOZ (MmN
- I S 0| - 3) /] REERENGE TARLE - g . LB LT o mm PRESSURE mmnm grg
GND GND ! Y INLET TZ0 =
WA B e e < 24vQ 2 z3
- — i N/D PRESSURE \ /
i [ = PILE 2 MY 127 iy al2 d
P ~og E|Ta YU e S
| et ey i B B|g .
: OPTION 2 O - g 8
e [ Iory Ron PROTECTION s —-— S 128 >
i 2
~hee o 24V g mm e - [] opTmonaL =
PUNP 1 PUP 1 ] 8 ¢ | FRESSURE TRANSHITTER —_——
108 o i e PSE A11 P~ e GRUNDFDS !
VD COuS Ly v = o TRLET ] Y RON ] REFEFENCE PUNP TABLE PUNP 4 i
] o Cids B +  PROTECTION | i =
sxx NOTE s PRESSURE PRESSURE H cB]30 110 L1 B | I 8| «
110 JUMPER REQUIRED Al2 P—_transurrTer ! 3 | P T i el =
IF DRY RUN PROTECTION il e 1308 L2 ne MIR106 I o a
wl | T _DRYIPUN BROTECTION . o | b L e 8 b°  POWER " =0 ! 2E kD
! 13 wﬂqwﬁn mme PL], SEEECTED QPTION 1 w19 .—.o. ||||||||||| w2 T /1 reeeReNcE TanE | iE
DRY RUN PROTECTION 0 o | | o
4
! oo ow ___ S > D i ! HEIHE
i = DIl & Z va i
112 132 ] = b & —|- £ g |
I Z|l% 5 cou I 5]
v 5|% |
“ P EEld L ] | Ryl
13 RUNDIDS 133 i = : g i HRHE
REFERENCE PUMP TABLE prei ! i a swn:mgm ! m HH
i e o 4V g | =
cBl14 L1 1L 1 ( E _w I o
14+ \__.,T!. L ] s S 124 ! HHWEWMF,\\F \\\\\ pEi FRESAL df i £
H 114 5% Powrr M“H O WTR114 ! WD COMIS oy ] E7 | ™wd ! 2|88
Lz 13 . | PRESSURE | g8
15 e m o) qd RESEIEMC.IRE 135 _ .p:um s _ S 5l a
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=== === 1 = TND
i = I 2 - I ——
T i e — r 52l 9 136
I RoMAER | g 5| g con
et e i <R ] R [ ] opTmonaL iy B s
i []eerid 2 2 5"y - o R
DRY RUN vm_u._.mo._.H.._u7 A DISCHARGE O o o 1 w = u_..
j\wwwwlw % i E— (s H_.uﬁwwcmm 1 a3
118 ?:uPh.wﬁw+llnl |||||| 5 nw E_Hwﬁm [ F—h— TRANSHITTER " 138 & m w3 5
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VOLTAGE q

11

QOl—

o
coian

TIRQUE RATINGS

DESCRIPTOIN TORQUE RATING NOTES
ERIFLEX SMALL SCREW L.2Nm
FDBI103 LARGE SCREW 3.5Nm

ABB SUROXM—-KXX 2.8 Nm
CIRCUIT BREAKERS 24.78 inch lbs

GROUND LUG 4 Nm
LAa-2-1 35 Ihch lbs

GROUND BAR 14-8AWC
NA—-409-1 2l inch-lbs

KK % WARNING* %

MAIN DISCONNECT ANL
BRANCH CIRCUIT
PROTECTION PROVIDED BY
INSTALLER

FIELD WIRING LESS THAN
100A USE 60°C WIRE

O PDB102 + O
GND LUG
S i
@
B C O OO © OO © Qb= | s a/750
o oollco oo ool
. ojlo/lo
llllr;flllflllf
———
—~—— |
[ ]opTIONAL |OPTIONAL
‘ po == e 1
REFERENCE FUMF TABLE IREFERENCE PUMP TARLE I
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00000200 D
GROUND BAR

Coow e EP E-SYS PANEL

THIS DRAWING INGLUDES

CONFIDENTIAL INFORMATION THAT

MUST NOT BE COFEC, UTILIZED, OR
REVEALED IN ANY FJRN, EITHER

:

ENTIRELY OR PARTIALLY, WITHOUT
PRIOR WRITTEN AUTHORIZATION,

CUSTCM WATER TREATMENT SYSTEMS

(
L

HIGH PURITY - RECLAMATION
DISINFECTION & PATHOGEN CONTRCL
SOFTENING - CONTAMINANT REMOVAL

WATER CONTROL CORPORATION

RD AVENUE NW

7150 14
RAMSEY, MINNESOTA 55303

PHONE: 763-427-2638
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MDN
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BUILD
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Official Warranty

Water Control Corporation
Booster Pump System

Limited Warranty

Water Control Corporation warrants the high purity system to be free of manufacturers defects for the lesser of 18 months
from the date of delivery or 12 months from the date of startup. We will, at our discretion, repair or replace defective
products. This warranty does not include any costs associated with removal of defective products, or installation of re-
placement products. All replacement parts will be provided FOB Ramsey, MN. This warranty is transferable.

DISCLAIMER OF IMPLIED WARRANTIES

Water Control Corporation makes no warranties except those expressly stated in this document. To the extent permitted by
the laws of the applicable state, ALL WARRANTIES CONTAINED IN THIS DOCUMENT ARE EXPRESSLY IN
LIEU OF, AND WATER CONTROL CORPORATION EXPRESSLY DISCLAIMS, ANY AND ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

WHAT IS NOT COVERED BY THESE WARRANTIES

Replaceable or “sacrificial” parts, including (but not limited to) filter modules, membranes, carbon media, DI
media, calcite media, pump seals, or UV bulbs.

Conditions and damages resulting from any of the following:

Wear caused by unfavorable water conditions

Improper installation, delivery, or maintenance

Any repair, modification, alteration, or adjustment not
authorized by the manufacturer or an authorized servicer
Misuse, abuse, accidents, or unrcasonable use

Improper setting of any control

Incorrect electric current, voltage, or supply

Improper system storage

Warranties are void if the original serial numbers have been removed, altered, or cannot be readily determined
System startup must be performed by an authorized factory representative. Failure to do so will void warranty.
The cost of service or service call to:

- Correct installation errors

- Instruct the user on proper use of the product

- Transport the product to the servicer
Any costs associated with removal of defective products, or installation of replacement products.
Consequential, special, or incidental damages sustained by any person as a result of the breach of these

warranties. Some states do not allow the exclusion or limitation of consequential or incidental damages, so the
above exclusion may not apply to you.
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Official Warranty
Water Control Corporation
LENS System

Limited Warranty

Water Control Corporntion warrants the mandlaring system to be free of mamufncturers defects for the lesser of 18 months
troen the dare of delivery or 12 months from tlse dare of scarmap. We swill, ar our discretion, repair of feplace defective
products. This warrandy does not include ony costs associnded with  removal of defective products, ar imstnllation of re-
placement produces. All replacemeint pars will be provided FOB Ramsey, MM, Tis warranry i3 transforable.

Water Contred Corporation makes ne warranies exeepd those exprsssly stated m ihs document. To the exient permiiied by
the Inws of the applicable sate, ALL WARRANTIES CONTAINED IN THIS DOCUMENT ARE EXPRESSLY 1IN
LAIEL F, AND WATER CONTROL CORPORATION EXPRESSLY DISCLALMS, ANY AND ALL OTHER
WARRANTIES, EXFRESS OR IMPLIED, INCLUDING THE WARRANTIES OF MERCHANTABILITY AN
FITHESS FOMR A PARTICULAR FURPOSE,

MHAL LS MO CoNERED BY THESE WARRBASTIES

1. Replaceable or “sacnhoal™ pars, mebadimg (bat nol lomed o) wear nng, clemimg beads, mpellers, impeller
bearings, femperasure sensor, o pH prabe

Condirons amd damages resulimg Erom z2ny of the followimg:

= Woear caused by unlavorable water comdilkmns

- Irnpreper installation, delivery, or maintenancs
Any repair, modifecatvon, alleration, or adjustnsent nol
awtharized by the manfetirer o a0 amborized servicer
Melnsuse, abuse, secidents, or unrcasoaable wse

- Irapreper sziting of any contrel

= Incmmect electric current, woltage, or supply

- lmproper gysicm slorage

Warranties are void if the origimal serial numbers have been removed., altered, or cannot be resdily determined
The cost of service or servce call o

- Caorredt nrstalkate ermoms

= Imstruct the user an proper use of the product

- Lranspoit the product 1o he servioes
Any cosls associated witl remeval of defective producs, or installaven of replacement producs.
Congeguential, spasial., or iscidental damapes sostained by any perdon as a mesull of the breach of these

warrantiss, Some stares dionot allow the exclision or limitation of consequentiol or incidental domages, so the
abinee exclusion may nol apply fis you
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