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CE CERTIFICATE!

C¢€

Declaration of conformity
Machinery directive 98/37/EC, Annex 2A
Tapflo Uk Lid declares that:

Product Name: Guardian System

Model Name: TPUK-GU3X-_T-_ _ _

s in conformity with the essential health and safety requirements and

technical construction file requirements of the EC Machinery directive
Q8/3//EC with amendments.

Manufacturer: Tapflo (UK) Ltd
Address: Tapflo House,

Victory Close, Chandlers Ford,
Hampshire SO53 4BU.

Tapflo UK Ltd, 02th June 2010
Michael Barnes
Managing Directfor
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ATEX CERTIFICATE!
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ATEX CERTIFICATE!
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GENERAL!

Introduction

Tapflo (UK) pump control systems are designed to offer simple
solutions for industrial pumping applications. The systems work in
harmony with each pump application utilising similar means of
power and methods of construction to give safe, simple and reliable
use.

With proper installation, set-up and maintenance Tapflo (UK)
systems give efficient and trouble free operation. This manual will
familiarize operators with detailed information about installing,
operating and maintenance of the system.

Warning symbols

The following warning symbols are present in this instruction
manual. The warning information should be observed when either
of these symbols is present.

This symbol highlights all safety instructions in this manual where
danger to person may occur. Observe these instructions carefully
and proceed with the utmost caution in these situations. Inform all
users of all safety instructions. In addition to the instructions in this
manual, the general safety and accident prevention regulations
must be observed.

This symbol highlights points in the instruction manual of particular
importance for compliance with regulations and directives, for
correct work flow and the prevention of damage to, or destruction of
the system or its associate equipment.
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INSTALLATION!!

Receiving inspection

Although every precaution is taken when packing and shipping,
please carefully check goods on receipt, ensuring all parts listed on
the packing note are accounted for. Report any damage or
shortages to the delivery company and Tapflo (UK) as soon as
possible

Storage

If the equipment is to be stored prior to installation, place in a clean
dry location ensuring it is not exposed to extreme temperature or
humidity, ideally in original packaging to prevent contaminates
entering the system.

Mounting

Tapflo (UK) systems will operate properly without being mounted
unless otherwise stated. If the system is to be mounted please
ensure the surface is suitable for the load detailed in the
specifications and appropriate to the system and application.

Fluid connections
Fluid connection pipe work should be fully supported and anchored
near to but independent of the system. The fluid connection should
be via a hose to prevent undue stress and strain on the fluid
connections and pipe work. All piping must be designed for a
minimum PN10.

Air connections
Please ensure all connections observe the specifications of the
system, failure to observe this could result in damage to the system
and danger to personnel.

Air preparation
All Tapflo (UK) systems are designed to run on clean, dry air,
lubrication is not recommended. Maximum pressure is 7 bar (G)
unless otherwise stated. An inline filter of 5 micron or finer is
recommended to preserve the life of the system.

Recommended installation

Please see application specific sections later in this manual.
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OPERATION!

Health and Safety

Systems must be installed according to local and national safety
rules.

The Guardian and pump must be suitable for the application.
Failure to do so could result in poor performance and a risk to plant
and personnel. Consult Tapflo (UK) if in doubt.

Protection

In the interest of health and safety it is essential to wear appropriate
PPE when operating and/or working in the vicinity of the application.

Explosive environments

For use in environments in danger of explosion, the Guardian must
be properly earthed. Follow the explosion safety rules applicable at
the location of the unit. Consult Tapflo (UK) for further information.

Incorrect installation or use may cause injury or death to personnel
in the vicinity of the installation!

Air pressure
The maximum pressure specified in the data section of this manual
must not be exceeded. Higher pressures can damage the Guardian
and may cause injury to personnel.

Temperature hazards
Raised temperature can cause damage to the Guardian and
associate pipe work that could cause hazard to personnel and
equipment nearby. Avoid quick temperature changes and do not
exceed the maximum temperature specified.

Before starting the system
- Ensure the system is configured correctly.
- A pressure test with water is recommended.
- Set the air pressure.
- Turn the compressed air supply on.
- Check for leaks.

Starting and operating the system

Please see application specific sections later in this manual
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GUARDIAN!

Principle of operation

The Guardian is an energy conservation device designed to protect an
air operated double diaphragm (AODD) pump from operating in an
inefficient manner that uses unnecessary energy and reduces the life
of its parts.

The Guardian is a fully pneumatic, chemically inert pressure trip with
integral latching output control valve with the following features

Fully pneumatic

Floating PTFE diaphragm

316L stainless steel, PTFE (conductive) or Aluminum wetted parts
Pilot output to control the associate pump

Integral reset button

Integral visual indicator

Pneumatic alarm output

Mounting bracket

KK KKK KKK

The Guardian monitors fluid pressure, changing it!s output if the
monitored pressure rises above or falls below the set point of the
Guardian (dependant on configuration), controlling the associate pump
accordingly for the following applications

¥ Dry-Run & Stop

¥ Dead-Head & Stop

¥ Dead-Head & Restart

¥ Barrier pump monitoring and control

Each of the above applications is described in more detail in the
following sections.
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DEAD-HEAD & STOP!!

Principle of operation

The Guardian monitors the fluid discharge pressure of the pump, changing it!s
output if the monitored pressure rises to the set point of the Guardian,
representing a closed valve or over pressure in the pump discharge line,
stopping the associate pump accordingly.

Fig. DH&S-01
Graph of time against pressure showing dead head and stop principle

Recommended installation

The Guardian should be installed as per Fig. DH&S-02/03. It can be
connected with a nipple immediately after the pump outlet, or placed
independently with a flexible hose between the pump and Guardian (Fig.
DH&S-03). Make sure the Guardian does not cause any tensions or strain on
the pump or mounting. The air supply is connected to the Guardian from the
pump air supply (Fig. DH&S-02). The Guardian must have an air supply of at
least 1 bar greater than the required set point.

¥ Fluid connection is connected to the discharge of the pump
¥ Air supply is connected to a filtered and regulated compressed air source

¥ '"Pump pilot! output pilots an external relay valve, sized appropriately for
the pumps air inlet.
¥ Output to alarm (see Fig. DH&S-02).
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DEAD-HEAD & STOP!!

Fig. DH&S-02
Dead-head and stop installation circuit diagram

Fig. DH&S-03
Dead-head and stop example installation
(Guardian mounted to pump side plate)
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DEAD-HEAD & STOP!!

Calibration

The Guardian!s set point must be set to the desired trip pressure (see Fig.
DH&S-01, Fig. DH&S-05 & Note DH&S-A). There are three ways to calibrate
the Guardian; Representative, Direct or Calculated:

Representative

This method of calibration sets the Guardian to the application by creating the
condition in-situ.

Adjust the regulator (P) on the Guardian fully clockwise.

Turn the air supply on.

Check the reset button (12) is depressed.

Start the pump, ensuring it is fully primed.

Create the '"dead-head! (I.E. Shut the pumps discharge valve)

Adjust the regulator (P) on the Guardian anti clockwise until the reset

button (12) extends and pump stops.

7. Remove the 'dead-head! (I.E. Open the pumps discharge valve) the
pump should not restart.

8. Stop the pumps air supply.

9. Reset the Guardian by pressing the reset button (12).

10. Check the calibration by repeating 2-5 at which the pump should stop
automatically.

11. Repeat step 6 if the pump does not stop automatically.

12. If the calibration check was successful lock the regulator (P) with the
lower lock ring

13. Repeat steps 7,8 & 9.

14. The calibration is now complete and the system is ready for use.

ok wNE

Direct

This method of calibration is used when the set point pressure is known. The
Guardian!s set point is calibrated using an external source to generate the set
point pressure, i.e. air pressure regulator or dead weight tester. This method
requires the Guardian to be removed from its installed position and the
calibration pressure applied directly to port M. An spare fluid side "4! (fig. SP-
01) can be purchased as a test rig.

Connect the calibration pressure source to port "'M!

Connect an air supply to port "1!

Plug all other open ports

Check the reset button (12) is depressed.

Adjust regulator (P) fully anti-clockwise.

Turn the air supply on.

Apply the required set point pressure.

Adjust regulator (P) clockwise until the visual indicator (12) extends

Remove the set point pressure

0. Reset the Guardian by pressing (12)

1. Reapply the set point pressure and the visual indicator (12) should
automatically extend.

12. If not repeat steps 8-11.

RBOONOO~WNE
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DEAD-HEAD & STOP!!

15. If the calibration check was successful lock the regulator (P) with the
lower lock ring
16. The calibration is now complete and the system is ready for use.

Calculated

This method of calibration is used when the set point pressure is known. The
Guardian!s set point is simply adjusted to a specific pressure using an
external pressure gauge connected to the "G! port.

1. Remove M5 plug and connect an external pressure gauge to port "G
Turn the air supply on.

Adjust regulator (P) clockwise until the pressure gauge indicates 0.5 Bar
below the required set point (i.e. 3.0 bar switching = 2.5 bar set)

Lock the regulator (P) with the lower lock ring.

Turn off the air supply.

Remove the pressure gauge, and re-install M5 plug.

The calibration is now complete and the system is ready for use.

wnN
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Note DH&S-A : System functionality relies on the discharge of the pump
reaching the set point of the Guardian, with a minimum of circa 1.0 bar.

Operation

¥ To start the pump, apply compressed air to the pump and Guardian.
¥ The pump should continue to run until either

1. Airto the pump is interrupted.

2. The pump/Guardian experiences a dead-head condition, which is
represented by the visual indicator (12) of the Guardian being
extended.

¥ To stop the pump, interrupt the air to the pump and Guardian.
¥ To re-start the system after a dead-head has occurred

1. Ensure the dead-head condition has been corrected.

2. Depress the reset button (12) and the pump should re-start (when
air is applied).

Instruction manual Guardian System 13



DEAD-HEAD & STOP!!

Dimensions and technical data

Fig. DH&S-04
Pneumatic circuit symbol

Fig. DH&S-05
General assembly
Connections

Port No. Description Connection type
1 Air supply 4mm push fit (via M5 port)
2 Pump pilot output (Latched) 4mm push fit (via M5 port)
3 Pneumatic alarm output 4mm push fit (via M5 port)
4 Pump pilot output (Momentary) M5 (Plugged)
G Gauge M5 (Plugged)
M Fluid connection 1/40BSPP
Dimensions
Dimension TPUK-GU3X-_T-DH&S

A 96 mm

B 71 mm

C 161 mm (maximum)

D 24 mm

E 5 mm (clearance) x 15 mm slot

Instruction manual Gu
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DEAD-HEAD & STOP!!

Seal plate position

For dead-head & stop applications the internal seal plate (2) should be in position 2
as per (Fig. DH&S-06)

Fig. DH&S-06

Seal plate

Specifications

position

Temperature range - Ambient

-20°C to +40°C

Temperature range - Media

-20°C to +110°C

Air pressure B Min/Max 3-8 BAR (G)
Media pressure - Max 8 BAR (G)
Weight 2 Kg

Trouble shooting

Check the system is configured as shown in the recommended configuration then
see possible solutions below. If the problem persists consult Tapflo (UK).

Symptom Cause Remedy
Pump failure. See pump operating manual.
System is | Instable air supply. Check all connections and air supply.
inoperative | Inconsistent pump discharge | Fit back pressure device such as NRV
pressure. or orifice plate to stabilize pressure.
Set point is not correct. Perform recalibration.
Pump . . —
Air supply is not stable. Fit air pressure regulator.
stops . ——
erratically Media has changed. Perform recalibration.
Leaking interconnections. Remake or replace interconnections.
Incorrect configuration. Check all connections against
. recommended installation.
Guardian . . —
Guardian set for alternative Check seal plate (2) position.
does not L
work application. Consult Tapflo (UK) Ltd.
Air pressure too low. Air pressure must be > 1bar higher than
set point.
Poor installation. Remake interconnections.
Media Interconnection specification | Check connections are suitable for the
egress unsuitable for media. application.

Guardian tie rods loose.

Check torque is within specification.

Instruction manual Guardian System
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DEAD-HEAD & RESTART !

Principle of operation

The Guardian monitors the fluid discharge pressure of the pump, changing it!'s
output if the monitored pressure rises to the set point of the Guardian,
representing a closed valve or over pressure in the pump discharge line,
stopping and then restarting the associate pump accordingly.

Fig. DH&R-01
Graph of time against pressure showing dead head and restart principle

Recommended installation

The Guardian should be installed as per Fig. DH&R-02/03. It can be
connected with a nipple immediately after the pump outlet, or placed
independently with a flexible hose between the pump and Guardian (Fig.
DH&R-03). Make sure the Guardian does not cause any tensions or strain on
the pump or mounting. The air supply is connected to the Guardian from the
pump air supply (Fig. DH&R-02). The Guardian must have an air supply of at
least 1 bar greater than the required set point.

¥ Fluid connection is connected to the discharge of the pump
¥ Air supply is connected to a filtered and regulated compressed air source

¥ '"Pump pilot! output pilots an external relay valve, sized appropriately for
the pumps air inlet.
¥ Output to alarm (see Fig. DH&R-02)
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DEAD-HEAD & RESTART !

Fig. DH&R-02
Dead-head and restart installation circuit diagram

Fig. DH&R-03
Dead-head and restart example installation
(Guardian mounted to pump side plate)
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DEAD-HEAD & RESTART !

Calibration
The Guardian!s set point must be set to the desired trip pressure (see Fig.
DH&R-01, Fig. DH&R-05 & Note DH&R-A). There are three ways to calibrate
the Guardian; Representative, Direct or Calculated:

Representative

This method of calibration sets the Guardian to the application by creating the
condition in-situ.

=

Adjust the regulator (P) on the Guardian fully anti-clockwise.

Turn the air supply on.

Start the pump by applying the air supply to the pump and Guardian.
Run pump until fully primed.

Shut the pumps discharge valve.

Adjust regulator (P) on the Guardian clockwise until the pump stops.
Open the discharge valve and the pump should restart.

Stop the pumps air supply.

Re-apply the pumps air supply and the pump should start.

Shut the pumps discharge valve and the pump should stop.

If not repeat calibration from step 1.

10. Open the discharge valve and the pump should restart.

11. Stop the pumps air supply.

12. The calibration is now complete and the system is ready for use.

wn
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Direct

This method of calibration is used when the set point pressure is known. The
Guardian!s set point is calibrated using an external source to generate the set
point pressure, i.e. air pressure regulator or dead weight tester. This method
requires the Guardian to be removed from its installed position and the
calibration pressure applied directly to port M. An spare fluid side "4! (fig. SP-
01) can be purchased as a test rig.

Connect the calibration pressure source to port "'M!

Connect an air supply to port "1!

Connect a visual indicator (I.E. pressure gauge) to port 3

Plug all other ports

Adjust regulator (P) fully anti-clockwise.

Turn the air supply on.

Apply the required set point pressure.

Adjust regulator (P) clockwise until the visual indicator represents an

output.

9. Remove the set point pressure

10. Reapply the set point pressure and the visual indicator should
automatically represent an output.

11. If not repeat steps 8-11.

17. If the calibration check was successful lock the regulator (P) with the
lower lock ring

18. The calibration is now complete and the system is ready for use.

NG~ WNE
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DEAD-HEAD & RESTART !

Calculated

This method of calibration is used when the set point pressure is known. The
Guardian!s set point is simply adjusted to a specific pressure using an
external pressure gauge connected to the "G! port.

1. Remove M5 plug and connect an external pressure gauge to port "G
Turn the air supply on.

Adjust regulator (P) clockwise until the pressure gauge indicates 0.5 Bar
below the required set point (i.e. 3.0 bar switching = 2.5 bar set).

Lock the regulator (P) with the lower lock ring.

Turn off the air supply.

Remove the pressure gauge, and re-install M5 plug.

The calibration is now complete and the system is ready for use.

wnN
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Note DH&R-A : System functionality relies on the discharge of the pump
reaching the set point of the Guardian, with a minimum of circa 1.0 bar.

Operation

¥ To start the pump, apply compressed air to the pump and Guardian.
¥ The pump should continue to run until either
1. Airto the pump is interrupted.
2. The pump/Guardian experiences a dead-head condition, which
stops the pump.
3.  The pump will re-start automatically when the dead-head
condition is removed.
¥ To stop the pump, interrupt the air to the pump and Guardian.
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DEAD-HEAD & RESTART !

Dimensions and technical data

Fig. DH&R-04
Pneumatic circuit symbol

Fig. DH&R-05
General assembly
Connections

Port No. Description Connection type
1 Air supply 4mm push fit (via M5 port)
2 Pump pilot output (Latched) M5 (Plugged)
3 Pneumatic alarm output M5 (Plugged)
4 Pump pilot output (Momentary) 4mm push fit (via M5 port)
G Gauge M5 (Plugged)
M Fluid connection 1/40BSPP
Dimensions
Dimension TPUK-GU3X-_T-DH&R
A 96 mm
B 71 mm
C 161 mm (maximum)
D 24 mm
E 5 mm (clearance) x 15 mm slot
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