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1. Introduction 

 

The Flocell XFM20 is a semi-automated, modular filtration unit designed for high-efficiency water 
treatment with low hydraulic loss and minimal operating costs. Engineered to handle 20 litres per 
second (72 m³/h), this advanced system delivers high-performance filtration across a broad range of 
applications. 
 
As a self-contained and modular unit, the Flocell XFM20 is capable of operating in both gravity-fed 
and pump-fed configurations. It features four 1200mm diameter filter housings, providing a total 
filtration bed surface area of 4.52 m², ensuring the effective removal of suspended solids and fine 
particulates. 
 
The Flocell XFM20 is equipped with a series of connections to enhance installation flexibility: 

• One set of connections is located on the rear side of the unit. 
• Another set of connections is on the right side when viewing the unit from the side access 

doors. 
These connections allow for ease of integration into various site configurations, ensuring that the 
unit can be connected efficiently and conveniently based on site-specific requirements. 
 
The sludge outlet on the rear side is pumped out using an integrated sludge pump. 
The sludge outlet on the right side allows sludge to flow out under gravity where applicable. 
Additionally, these connections provide the flexibility to link multiple Flocell XFM20 units in series or 
parallel configurations, allowing for scalability and customised system designs to meet specific 
treatment demands. 
 
The semi-automated operation requires minimal user input via manual push-button controls. Once 
activated, key functions—such as the blower and sludge pump—operate for preset durations, 
ensuring a consistent and efficient cleaning cycle. The system incorporates air sparging technology 
to clean the filtration media, significantly reducing water and energy consumption while maintaining 
peak filtration efficiency. 
 
Designed for a maximum operating pressure of 2 bar, the Flocell XFM20 is ideal for industrial, 
municipal, and commercial water treatment applications. The integrated sludge management 
system effectively removes accumulated solids, while frost protection and ventilation systems 
enhance reliability across various environmental conditions. 
 
The 20ft modular filtration unit is designed for rapid deployment and ease of installation. It features 
full side access with double-fold doors, in addition to standard shipping container doors, ensuring 
convenient maintenance and operation. 
 
As a plug-and-play solution, the Flocell XFM20 combines efficient filtration, user-friendly semi-
automated controls, and modular adaptability, making it a cost-effective and reliable choice for 
modern water treatment systems.  
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2. Health and Safety 

a. General Safety Precautions 

The Flocell XFM20 is a containerised filtration unit designed for safe and efficient operation. Proper 
handling, operation, and maintenance are essential to ensure user safety and system longevity. 
Operators must follow all safety guidelines to prevent injury, equipment damage, or environmental 
hazards. 

b. Personal Protective Equipment (PPE) 
Operators and maintenance personnel must wear appropriate Personal Protective Equipment while 
handling, operating, or maintaining the system, including: 

• Safety gloves – to protect against sharp edges, contaminants, and potential chemical 
exposure. 

• Protective eyewear – to prevent debris or accidental splashes from entering the eyes. 
• Steel-toe boots – to protect against heavy equipment hazards. 
• High-visibility clothing – when working in industrial or construction environments. 
• Hearing protection – if working near operating blowers or pumps for extended periods. 

c. Electrical Safety 
• The unit requires a three-phase power supply, and all electrical connections must be 

installed and maintained by a qualified electrician. 
• Before performing any maintenance, disconnect power at the main switch and ensure the 

system is electrically isolated. 
• Do not operate the system if electrical components appear damaged, loose, or wet. 
• Ensure cables and connections are kept secure and free from physical damage. 

d. Container Access and Door Safety 
• The Flocell XFM20 is equipped with full side access double-fold doors, allowing for easy 

operation and maintenance. 
• The unit also features standard shipping container doors for additional access. 
• Before operating the system, ensure all doors are fully opened and secured in place using 

the provided door stay latches. 
• Ensure doors are latched securely to prevent accidental movement or sudden closure due to 

wind or external forces. 
• Do not operate the unit if doors are partially open or unsecured, as this may pose a risk of 

injury. 

e. Handling and Lifting 
• The Flocell XFM20 must be installed on a flat, stable surface to prevent structural strain and 

misalignment of pipework. 
• Use appropriate lifting equipment and mechanical assistance when moving heavy 

components. 
• Ensure all lifting points and securing mechanisms are in good condition before moving or 

repositioning the unit. 
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f. Operational Safety 
• Only trained personnel should operate the semi-automated controls to prevent improper 

use. 
• During cleaning cycles, ensure all valves are set correctly before activating the blower or 

sludge pump. 
• Do not override or bypass preset cleaning cycle durations, as this may impact system 

performance. 
• The filter media is sealed inside the filter bodies and does not require user inspection. 

g. Water Handling and Hygiene 
• Operators may be exposed to contaminated or chemically treated water, requiring hygiene 

precautions to avoid potential health risks. 
• Ensure hands are thoroughly washed after handling system components, particularly after 

sludge removal. 
• Use proper disposal methods for filtered solids and sludge in compliance with local 

environmental regulations. 

h. Emergency Procedures 
• In the event of an electrical fault, immediately shut down the system and isolate the power 

supply. 
• If a leak or spill occurs, contain the affected area and address the issue promptly. 
• In case of fire, evacuate personnel and use appropriate fire extinguishing equipment (do not 

use water on electrical fires). 
• If an operator experiences injury or contamination exposure, seek immediate medical 

attention. 

i. Routine Safety Checks 
• Perform regular inspections of pumps, valves, air blower, and control panel to detect 

potential issues before failure occurs. 
• Ensure that all side access doors are secured in place before operation. 
• Keep the work area clean and dry to prevent slips, trips, and falls. 
• Ensure all emergency shut-off switches are accessible and functional. 
• Follow the manufacturer’s maintenance schedule to maintain optimal system performance 

and safety. 
By following these safety guidelines, operators can ensure the safe and efficient operation of the 
Flocell XFM20 while minimising risks to personnel and the surrounding environment. 
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2. Specification Details 

Parameter Specification 

Unit Type Modular Filtration Unit 

Unit Size 20ft High Cube Modular System 

Flow Rate 20 litres per second (72 m³/h) 

Maximum Operating Pressure 2 bar 

Filtration System Four 1200mm Diameter Filter Bodies 

Total Filtration Surface Area 4.52 m² (1.13 m² per filter) 

Cleaning Method Air Sparging with Semi-Automated Controls 

Control System Semi-Automated 

Power Supply 3-Phase, 32A, 400V 

Feed Pump Supply  3-Phase 415V, 50Hz, 16A 4-Pin Plug, 5.5 kW Max 

Float Switch Supply Single Phase, 16A 2-Pin Plug, 0-24V DC 

Sludge Pump 3-Phase, 1.5 kW, 20 L/s 

Air Blower 4.6 kW, 8.6A, 190 m³/hr (2BH1610-1HQ37) 

Ventilation Fan Axial Fan, IP54, Single Phase 

Frost Protection 0.5 kW Tubular Heater, IP66 

Lighting Single LED, 240V 

Inlet Connection 4” PN16 Flange with Bauer Adapter (One Connection 
Side Only) 

Outlet Connection 4” PN16 Flange with Bauer Adapter (One Connection 
Side Only) 

Sludge Outlet 4” PN16 Flange with Bauer Adapter (One Connection 
Side Only) 

Return Outlet 4” PN16 Flange with Bauer Adapter (One Connection 
Side Only) 

Dry Weight 5750 kg 

Operating Weight 11,700 kg 

Footprint 14.88 m² 
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3. Media  

Flocell XFM filters use a proprietary open-cell media that has been optimised for fine particle 
mechanical filtration.  

The table above shows expected performance as a function of the particles present, this can be used 
for mass balance calculations with the appropriate gravimetric test results to optimise cleaning 
frequency. 
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4. Recommended Installation Setup 

The Flocell XFM20 is designed for ease of installation, requiring minimal on-site assembly. To ensure 
optimal performance and longevity, the following installation setup is recommended: 

a. Site Preparation 
• The unit must be placed on a flat, stable surface capable of supporting the full operating 

weight (11,700 kg). 
• A reinforced concrete base is recommended, with a minimum footprint of 6.1m x 2.44m to 

accommodate the containerised unit. 
• The installation site should have adequate drainage to prevent water accumulation around 

the unit. 

b. Positioning and Transport Lock Removal 
• The filter bodies inside the unit have been pre-fitted with turnbuckle hooks, which must be 

removed before starting the filter. 
• These hooks are used to secure the filter bodies during transport and must only be removed 

once the container is placed and installed at the desired location. 
• If the unit needs to be relocated in the future, the turnbuckle hooks must be refitted before 

transportation to prevent movement of the filter bodies inside the container. 

c. Pipework Connections 
Ensure all inlet, outlet, sludge outlet, head of works, and vent connections are properly installed: 

• Inlet: Connects to the raw water supply, either from a pump-fed or gravity-fed source. 
• Outlet: Connects to the treated water discharge point. 
• Sludge Outlet (Rear Side): Pumped out using an integrated sludge pump. 
• Sludge Outlet (Right Side): Flows out under gravity, allowing for natural sludge removal 

where applicable. 
• Head of Works Outlet: This connection bypasses the water back to the head of works to 

maintain flow control and system efficiency. 
• Vent Line: Must be opened whenever the blower is in operation to allow proper air 

circulation and prevent pressure build-up inside the filter bodies. 
The Flocell XFM20 comes with a series of connections on the rear and right side, designed for 
installation flexibility. These connections can also be used to link multiple units in series or parallel 
configurations, allowing for scalability and customised system layouts. 
All connections are 4” PN16 flanges, with Bauer adapters provided on one side only, ensuring a 
secure and leak-free installation. 

d. Feed Pump Supply and Power Requirements (Including Float Switch and Terminal Looping) 
The Flocell XFM20 control panel is designed to supply power to the feed pump, ensuring 
compatibility with the system’s electrical configuration. Below are the specifications and 
requirements for the feed pump power supply and float switch functionality. 

i. Feed Pump Power Supply Details 
• The customer must supply the feed pump as per site-specific needs. 
• Flocell recommends using a non-impeller pump, such as a progressive cavity pump or 

peristaltic pump, to prevent breaking down solid particles into smaller pieces, which could 
reduce filtration efficiency. 
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• The power supply for the feed pump is three-phase (3Ph, 415V, 50Hz) and is provided from 
the container, ensuring seamless integration with the control system. 

• The feed pump connection uses a 16A, 4-Pin Plug, allowing for direct connection to the pre-
wired socket on the control panel. 

• The control panel supports a maximum feed pump power rating of 5.5 kW. 
• The feed pump power cable should be connected to the pre-wired socket on the control 

panel for proper operation. 
 

ii. Pump Float Switch Functionality 
The float switch acts as a safety device to ensure that the feed pump only runs when there is 
sufficient water in the system. It prevents dry running, which could cause pump overheating and 
damage. 

iii. How the Float Switch Works: 
• When the water level is sufficient, the float switch closes the circuit, allowing the feed pump 

to operate. 
• If the water level drops, the circuit opens, stopping the pump to prevent dry running. 

 
iv. Bypassing the Float Switch (When Not Required) 

In situations where the float switch is not needed, the control panel requires the float switch 
terminals to be looped for the pump to function. 
Process for Looping the Float Switch Terminals: 

• Identify the float switch terminals inside the control panel. 
• Locate Terminals 45 and 1 (dedicated to the float switch connection) (see Pg. 26). 
• Insert a jumper wire between Terminals 45 and 1 to create a closed circuit. 
• Secure the jumper connection and use a multimeter to check continuity. 
• Restart the control system and verify that the feed pump operates without the float switch. 
For detailed wiring instructions, see the control panel wiring diagram in the schematics in the 
appendices. 

 
Summary of Feed Pump Electrical Specifications 

Parameter Specification 
Power Supply 3-Phase, 415V, 50Hz 
Max Pump Rating 5.5 kW 
Float Switch Terminals 45 and 1 
Looping Required When No Float Switch? Yes (connect 45 and 1 with a jumper wire) 
Pre-Wired Socket? Yes 

 

e. Power Supply 
• The unit requires a three-phase, 32A, 400V electrical supply. 
• The control panel is pre-wired with a 5-pin 32A appliance inlet socket for a plug-and-play 

setup. 
• A qualified electrician should perform the final electrical connection to ensure compliance 

with local safety regulations. 

f. Door Setup and Access 
• The full side access double-fold doors must be fully opened and secured using the provided 

door stay latches before starting the system. 
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• The unit also includes standard shipping container doors for additional access. 
• Ensure the doors remain latched securely during operation to prevent accidental closure due 

to wind or external forces. 

g. Commissioning and Start-Up 
• Before starting the system, double-check all connections and remove transport locks 

(turnbuckle hooks). 
• Power on the control panel and test each component (feed pump, sludge pump, air blower) 

by activating them individually. 
• Ensure the vent line is open when the blower is in operation to allow proper airflow and 

prevent pressure buildup. 
• Initiate a manual cleaning cycle to ensure the system is functioning correctly before 

beginning filtration operations. 

h. Ongoing Maintenance and Future Relocation 
• If the unit needs to be relocated, turnbuckle hooks must be refitted before transportation to 

secure the filter bodies. 
• Regularly inspect pipe connections, control panel function, and system integrity to maintain 

optimal performance. 
By following this recommended installation setup, the Flocell XFM20 will operate efficiently and 
safely, ensuring reliable filtration performance while minimising the risk of operational issues. 
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5. General Arrangement Drawing 
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Flocell XFM filters are not designed to filter gross solids, and it is 
paramount that a pre-filter screen is present in any situation where 

this may occur. 

 

6. Operational design 

 

 

 

The Flocell XFM20 is designed for safe and efficient operation, ensuring long-term reliability while 
minimising maintenance requirements. Operators must adhere to the following operational 
guidelines to maintain optimal performance and prevent damage to the system. 
1. Power Isolation and Maintenance Safety 

• Before performing any maintenance on the filter or valves, ensure that the feed pump (if 
installed) is switched off and the filter is fully depressurised. 

• For additional safety, disconnect the feed pump and any electrical installations from the 
power supply before servicing the unit. 

• Never attempt to perform maintenance while the system is in operation. 
2. Pressure Limitation and Water Supply 

• The Flocell XFM20 must not be directly connected to a pressurised water supply. 
• Mains water pressure may exceed the maximum operating pressure of 2 bar, which could 

damage the system. 
• If a pressurised supply is used, an appropriate pressure-reducing valve must be installed to 

prevent overloading the filter. 
• The vent line must be opened during blower operation to allow proper airflow and prevent 

pressure buildup. 
3. Sealing Components and Connection Integrity 

• The filter connections are sealed using O-rings, ensuring a secure and leak-free fit. 
• Do not overtighten nuts or bolts, as excessive force may damage the seals and plastic 

components, leading to leaks or operational issues. 
• Always ensure that all pipe connections are correctly aligned and fitted before operation. 
• Regularly inspect seals and connection points for signs of wear or leakage. 

4. Chemical Exposure and Material Protection 
• Do not use solvents or harsh chemicals to clean plastic components of the system. 
• Certain chemicals may degrade or weaken the material, leading to potential failures or leaks. 
• Use only mild detergents or water when cleaning external surfaces. 
• Ensure that chemical dosing within the treatment process is compatible with the system 

materials to prevent degradation. 
5. Safety and Unauthorised Access 

• The Flocell XFM20 contains moving components, electrical connections, and pressurised 
water lines—it should be kept out of reach of children to prevent accidental operation or 
injury. 

• Ensure that side access doors are securely closed when the unit is not in use to prevent 
unauthorised access. 

• Only trained personnel should operate and perform maintenance on the system. 
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6. Cold Weather Protection 

• If the unit is installed in an area subject to freezing temperatures, appropriate frost 
protection measures must be in place. 

• Ice expansion can cause structural damage to pipes, filter bodies, and internal components. 
• The Flocell XFM20 is fitted with a 0.5 kW tubular heater for frost protection, but additional 

insulation or heating may be required in extreme conditions. 
• In cold climates, check for ice formation inside pipes and valves before operation. 

7. Installation Environment and Positioning 
• The Flocell XFM20 must be installed in a well-ventilated area with proper drainage to 

prevent water accumulation. 
• The unit should be positioned as close as possible to the water source and below the water 

level to minimise airlocks and vacuum formation. 
• The vent line must be opened during blower operation to allow proper airflow and prevent 

pressure buildup. 
By following these operational guidelines, the Flocell XFM20 will provide efficient and safe filtration 
performance, ensuring long-term durability and reliability. 
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7. Operational Details 

 

a. Control Panel Operational Functionality 
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Control Panel Component Function 

Main Power Isolator (Red Rotary 
Switch) 

Turns the entire control panel ON/OFF. Must be locked off 
during maintenance. 

Power ON Button (White) Indicates that the control panel is powered. 

Emergency Stop (Yellow/Red 
Button) 

Immediately shuts down all operations in case of an 
emergency. 

Sludge Start 1 (White Button) Starts the first stage of the sludge removal process, creating 
headspace. 

Sludge Start 2 (White Button) Starts the final stage of sludge removal, emptying the filter. 

Sludge Running (Green 
Indicator) 

Illuminates when the sludge pump is active. 

Sludge Overload (Red Indicator) Indicates an overload or fault in the sludge pump. 

Blower Start (White Button) Activates the air blower for the cleaning cycle. 

Blower Running (Green 
Indicator) 

Illuminates when the blower is operational. 

Blower Overload (Red Indicator) Indicates an overload or fault in the blower system. 

Feed Pump Start (White Button) Starts the feed pump, supplying raw water to the filter. 

Feed Pump Running (Green 
Indicator) 

Illuminates when the feed pump is operating. 

Feed Pump Flashlight (Red 
Indicator) 

Alerts when the feed pump encounters a fault. 

Reset Button (White Button) Resets any fault conditions in the system. 

Light Test Button (White Button) Tests all indicator lights on the control panel. 

Internal Light Switch (Black 
Knob) 

Controls the internal lighting inside the unit. 

Thermostat - Ventilation Regulates fan operation for air circulation. 

Thermostat - Frost Protection Activates heating system to prevent freezing. 
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b. Telemetry Signals for Customer Connection 

The Flocell XFM20 control panel includes dedicated terminals for telemetry integration, allowing 
customers to monitor and control key system functions remotely. The table below outlines the 
available telemetry signals and their functions.  
 

Signal Type Terminal 
Numbers 

Function Connection Type 

Sludge Pump 
Overload 

80 & 81 Indicates an overload condition in the 
sludge pump 

Volt-free relay 
contact (NO) 

Blower Overload 82 & 83 Indicates an overload condition in the 
blower 

Volt-free relay 
contact (NO) 

Feed Pump 
Overload 

84 & 85 Indicates an overload condition in the 
feed pump 

Volt-free relay 
contact (NO) 

Emergency Stop 
Activated 

86 & 87 Signals when the emergency stop 
button has been pressed 

Volt-free relay 
contact (NO) 

Feed Pump Float - 
Low Level 

88 & 89 Indicates a low water level, preventing 
the feed pump from running dry 

Volt-free relay 
contact (NO) 

 
Connection Guidelines: 

• All telemetry signals are provided as volt-free relay contacts to allow integration with 
various SCADA, BMS, or remote monitoring systems. 

• NO (Normally Open) contacts close when the signal is active, while NC (Normally Closed) 
contacts open on a fault condition. 

• Customers should ensure that their monitoring equipment is compatible with these signals 
before connection. 

• For terminal locations and wiring details, refer to the control panel wiring diagram in the 
schematics. 
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c. XFM20 Operational Functionality 

The Flocell XFM20 filtration unit operates in multiple modes to ensure efficient filtration, cleaning, 
and sludge removal. The unit uses a combination of manual valve adjustments and semi-automated 
cleaning cycles, controlled via the push-button panel. 

I. Filtration Mode 
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II. Cleaning Mode 

 

 

 

 

 

 

 

 

  

IMPORTANT – For effective cleaning and proper media movement, the media must be able to 
circulate freely inside the filter. To ensure this, the VENT line must be OPEN, and the Vent Valve 
must be OPEN to allow air to escape from the unit. 
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III. Sludge Removal Mode 

 

 

IV. Refill on Head of Works Bypass Mode 
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V. Return to Operating Mode 

 

 

8. Maximising efficiency / performance 

As all installations are different, cleaning frequency will need to be determined in order to limit 
cleaning when necessary. 

In single and parallel installations, it may be optimal to run more than one cleaning cycle to prevent 
carry-over of dirty water transferred to the top of the filter during air sparging but it is unlikely that 
more than 2 cleaning cycles will be needed in even the most loaded systems. 

It is quite normal for some solids to appear in the outlet immediately after cleaning. This occurs as 
diluted material becomes trapped during cleaning. It will clear after a few minutes of filtering. 
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9. Troubleshooting 

The following table outlines common issues, potential causes, and corrective actions for the Flocell 
XFM 1200 Filter: 

Issue Possible Cause Solution 

No inlet flow - Inlet Valve (4) is closed - Feed 
pump is not running - Blockage 
in inlet line 

- Open Inlet Valve (4) - Check and start 
the feed pump - Inspect and clear any 
blockages in the inlet pipe 

No outlet flow - Outlet Valve (3) is closed - 
Blockage in the filter or outlet 
pipe 

- Open Outlet Valve (3) - Inspect for 
blockages and clear if necessary 

Low inlet flow - Partial blockage in inlet pipe - 
Feed pump not operating at full 
capacity - Airlock in the system 

- Inspect and clear inlet blockages - Check 
feed pump operation - Ensure the system 
is fully primed to remove airlocks 

Dirty outlet water - Cleaning cycle not performed 
regularly - Filter media is 
overloaded with solids 

- Run a cleaning cycle - Increase cleaning 
frequency if needed 

No air delivery 
during cleaning 

- Air Blower is not running - Air 
Delivery Valve (6) is closed - 
Vent Valve (1) is closed 

- Check and start the air blower - Ensure 
Air Delivery Valve (6) and Vent Valve (1) 
are OPEN 

No media 
movement during 
cleaning 

- Insufficient airspace inside 
filter - Vent Valve (1) is closed 

- Open Vent Valve (1) to allow air to 
escape - Ensure sufficient headspace in 
the filter by running a sludge removal 
cycle before cleaning 

Sludge not being 
removed properly 

- Sludge Pump is not running - 
Sludge Valve (5) is closed - 
Blockage in sludge outlet 

- Check and start the sludge pump - Open 
Sludge Valve (5) - Inspect sludge line for 
blockages and clear if necessary 

Unable to empty 
filter after 
cleaning 

- Sludge Valve (5) is closed - 
Sludge pump is not functioning 
properly 

- Open Sludge Valve (5) - Check sludge 
pump operation 

Overload alarm 
on blower or 
sludge pump 

- Motor is overloaded - Electrical 
fault or blockage in 
airflow/pump 

- Reset the fault using the reset button - 
Inspect for blockages in air or sludge lines 
- Check electrical connections 

Unit not powering 
on 

- Power isolator switch is OFF - 
No electrical supply - Fault in 
control panel 

- Turn ON the main power isolator - Verify 
power supply connection - Contact an 
electrician or manufacturer if issue 
persists 
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10. Appendices  

a. Control Panel Schematic 
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b. Blower Specification (2BH1610-1HQ37) 
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c. Sludge Pump Specification 
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d. Tubular Heater for Frost Protection (SWD-U-500) 
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e. Check Valve Specification 
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f. Ventilation Fan Specification (315mm ESP31514) 
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