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Original Assembly and operating instructions

             for Speck booster plants,

                             Series Multicell S

1. General

Speck Pumpen Verkaufsgesellschaft GmbH

Company address:

Hauptstraße 1-3 Tel. +49 / 91 23 - 9 49 - 0

D-91233 Neunkirchen am Sand Fax +49 / 91 23 - 94 92 60

Internet: www.speck-pumps.com

eMail: info@speck-pumps.com

Booster Systems Multicell S

Country of origin: Federal Republic of Germany

Design

The Multicell S Pressure Booster Plant is a compact unit consisting of:

2 to 6 pumps, 1 control panel, 1 diaphragm pressure vessel, 1 non-return valve per

pump, 2 shut-off valves per pump, 1 pressure gauge, 1 pressure gauge tap with test

flange, 1 pressure switch and 1 anti-dry-run-device (partially with mano-vacuum

meter), mounted on a base frame, supplied with pipe work and wiring, ready for

connection.

The units are supplied with d.o.l. startup or star-delta startup. They should run in

feed mode.

Medium being pumped

Pure, cold water, drinking water quality, chemically and mechanically non-aggressive,

temperature ranging from +15°C to +20°C.

If the device is used with a fluid which has different properties (i.e. different density

and viscosity) to water, care must be taken to ensure that the output of the motor is

matched to the changed hydraulic power requirements.

Main fields of use

Water supply and pressure boosting (for drinking water and process water) in buildings

and industry, as well as spray or surface irrigation in nurseries and agricultural

industries.

The manufacturer cannot be held liable if the device is misused or used for

other purposes without the manufacturer’s approval.

Caution

GB
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2. Safety

These operating instructions contain general information which must be followed

when setting up the device and during its operation and maintenance. Accordingly,

the installation engineer is responsible for installing the equipment and the relevant

qualified personnel / operators must read these instructions before the device is

installed and taken into operation. A copy of the operating instructions must be kept

available at the site of use at all times.

Please note that, in addition to the general safety information contained in this section,

there are also additional special safety instructions under other headings which must

also be followed (e.g. private use of the equipment).

2.1 Notational conventions used in these operating instructions

In these operating instructions, safety instructions containing specific warnings which,

if ignored, could result in a risk of personal injury are marked with the general warning

symbol below:

Safety warning symbol according to DIN 4844 - W 9

The following symbol is used for warnings about dangerous electric voltages:

Safety warning symbol according to DIN 4844 - W 8

The word

is added to safety instructions or warnings if failure to comply with the instructions

could create hazards for the installation and its functions or cause damage to its

surroundings or the environment.

It is extremely important that all signs and notices which are attached directly to the

plant, e.g.

- arrows indicating direction of rotation

- labelling of fluid connections

are carefully observed. Please make sure that they remain fully legible at all times.

 Caution
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2.2 Personnel qualifications and training

Personnel employed for operating, maintenance, inspection and assembly/installation

duties must have the relevant qualifications for these duties. The areas of responsibility,

competences and supervision of such personnel must be accurately defined by the

operator. Appropriate training and instruction must be provided for any personnel

lacking the required expertise and knowledge. If required, this training can be provided

by the manufacturer / supplier at the request of the operator. Furthermore, the operator

must also ensure that all personnel have fully understood the contents of the operating

instructions.

2.3 Hazards caused by non-compliance with the safety instructions

Failure to comply with the safety instructions can endanger both the personal safety

of employees and can also potentially harm the environment and damage the

installation. Noncompliance with instructions may also result in the loss of any right

to claim for damages.

Examples of specific hazards which can arise if the instructions are not followed

include:

-  Failure of important functions in the installation

-  Failure of prescribed methods for maintenance and servicing

-  Endangering of persons due to electrical, mechanical or chemical effects

-  Endangering of the environment due to leakages of hazardous substances

-  Damaging of equipment and buildings

2.4 Safe working practices

Compliance must also be ensured with the safety instructions contained in the

operating instructions, the existing national legislation for health and safety and the

prevention of accidents, and any internal company work rules, factory rules or safety

regulations of the operator.

2.5 General safety information for the operator / user

If any hazards can be caused by hot or cold installation components then such

components must be made safe by the operator to protect personnel from accidentally

coming into contact with them.

Contact protection devices for moving parts (e.g. couplings) must not be removed

from the installation when it is running.

Leakages (e.g. at the shaft seal) of dangerous transported materials (e.g. explosive,

toxic or hot materials) must be captured and discharged in a way which does not

endanger persons or the environment. Relevant legal requirements must be satisfied.

All risk of injury due to electricity must be eliminated (for more detailed information

on this subject please refer to e.g. the VDE rulings and the guidelines issued by your

local power supply company).

2.6 Safety information for maintenance, inspection and installation work

The operator must ensure that all maintenance, inspection and installation work is

performed by authorised and qualified specialists. The specialists asked to do this

work must also carefully study the operating instructions and ensure that they are

sufficiently well informed.

Health and safety rules and rules on the prevention of accidents in the workplace

must be followed.
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As a general rule, all work on the installation must only be performed with the

installation switched off and stationary. It is essential that the procedure described

in the operating instructions for shutting down the installation is followed.

Pumps or pump assemblies which transport hazardous media must be decontaminated.

As soon as the work has been finished all safety equipment and protection devices

must be put back in place and activated.

Before taking the installation back into operation, first check through the points listed

in the section entitled “Commissioning”.

2.7 Unauthorised modification of equipment / manufacturing of replacement parts

Conversion of the machine or modifications to it are only permitted if they are approved

by the manufacturer. Original (genuine) replacement parts and manufacturer-approved

accessories are designed to improve safety. The manufacturer may not be liable for

subsequent damages if other parts are used.

2.8 Proper operation

The operational safety and reliability of the supplied machine is only assured if it is

used properly in accordance with its designated use as described in section 1 of the

operating instructions (“General information”). Limit values and thresholds specified

on the data sheets (available on request) must not be exceeded under any

circumstances.

Standards and other documents which are quoted in these operating instructions:

DIN 4844 partl 1 Graphical symbols for safety related identification; safety symbols W 8

Supplementary sheet 13

DIN 4844 part 1 Graphical symbols for safety related identification; safety symbols W 9

Supplementary sheet 14

3. Transport and interim storage

When you receive the plant, check for transport damage and ask the shipping

company to confirm any damage found.

Interim storage in an environment with high relative humidity and fluctuating

temperatures is to be avoided. Condensation can attack windings, metal parts and

control box components. In this case the warranty would become invalid.

4. Functional description

When water is taken from the system, the diaphragm pressure vessel initially releases

its usable volume. If more water is taken out, then the pressure in the system drops

until it reaches the switch-on pressure point (PE), at which point the pumps switch

on in cascade.

If less water is taken from the system than is delivered by the pump(s), then an

excess pressure is generated which causes the diaphragm pressure vessel to refill

until the switch-off pressure point (PA) is reached, at which point the pumps switch

off automatically and with a time delay.

The plant is monitored by means of suitable hydraulic and electrical devices to protect

it against running dry and over current.

Operating and error signals are indicated on the front door (accessory). A potential-

free fault message can be forwarded.
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The Manual-0-Automatic selector switches on the control panel can be used to switch

off the pumps or to operate them in automatic mode.

There is no main switch function. Disconnect the installation from the power supply

before starting any maintenance work..

Functional description for plants with 2 pumps:
The unit consist of two pumps, of which one is intended to be a stand-by pump.

Automatic switchover ensures even loading of the pumps. The unit is switched on

and off by means of pressure switches according to the pressure. The pumps are

switched on and off in cascade according to the amount of water taken off. This

ensures that the individual pumps are used only when actually required. If there is

a failure of the operating pump, an automatic switchover is made to the stand-by

pump.

The pumps are protected against running dry by means of a pressure switch connected

to the supply line or to the final pressure side (or by a float switch for pressureless

operation from a pressure-free container). Anti-dry-run protection is in principle

included in the standard scope of supply.

Functional description for plants with 3 to 6 pumps:
The unit consist of three to six pumps, one of which is intended to be a stand-by

pump. Automatic switchover ensures even loading of the pumps. The unit is switched

on and off according to pressure by means of a three-point regulator, a pressure

transmitter, or a pressure switch. The switching in or out of the additional operating

pumps takes place according to the amount of water taken off. The microprocessor-

controlled central unit manages the optimisation of the number of pumps required.

The current operating status is displayed on the front door of the control cabinet

(optional). The operating and error functions are optically displayed here. It is possible

to transfer this data to a centralised monitoring system. The stored program in the

maintenance free control unit can be reprogrammed at any time in a simple and

operationally safe manner, or modified by replacement of the EPROM (Erasable

Programmable Read Only Memory).

If there is a failure of an operating pump, an automatic switchover is made to the

appropriate stand-by pump.

The pumps are protected against running dry by means of a pressure switch connected

to the supply line or to the final pressure side (or by a float switch for pressureless

operation from a pressure-free container). Anti-dry-run protection is in principle

included in the standard scope of supply.

Anti-dry-run protection (included in the standard scope of supply)

There are 4 possible ways to protect the plant from running dry:

1. For pressureless operation from a container - use a 1-pole float switch or by

means of electrodes.

2. For pre-pressure operation above 1.0 bar flow pressure - use a 1-pole pressure

switch in the supply pipe.

3. For pre-pressure operation below 1.0 bar flow pressure - use a 1-pole pressure

switch in the pressure pipe. Switch on again by hand.

4. For suction operation - use a 1-pole pressure switch in the pressure pipe. Switch

on again by hand.

Caution
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Caution

For 2, 3, and 4, the pressure switch will already be adjusted to your specific settings

by the manufacturer, based on your pre-pressure specifications. These three types

are supplied with running on as a delay to the switching-off of the anti-dry-run-device

(0 to 10 seconds).

For installations with an anti-dry-run pressure switch, this is already connected in

the control cabinet.

For installations with an anti-dry-run pressure switch in the supply pipe or a level

switch in the pressure-free container, the installation will switch itself back on again

automatically after a fault due to low water levels, once the set minimum pre-pressure

or the minimum water level is attained.

The first time that the Booster Plant is used with an anti-dry-run pressure switch in

the pressure pipe, or also when stopped after dry running, the pushbutton switch

must be held down for a short time (max. 10 seconds) until the set switch-on pressure

is achieved. The Booster Plant then switches out once the switch-off pressure is

achieved, and the anti-dry-run pressure switch is reactivated..

When water is taken off, the Pressure Booster Plant now switches in again automatically.

The diaphragm pressure vessel installed in the installation is pre-loaded with nitrogen.

The pre-load pressure should be checked and corrected as required once the

installation has been in operation for 6 months (see chart below).

If necessary, compressed air can also be used instead of nitrogen (however, oxygen

MUST NOT be used).

Please proceed as follows when checking the diaphragm pressure vessel with a

throughflow valve fitting:

a) Disconnect the power supply of the pump.

b) Close the shut-off on the throughflow valve fitting.

c) Open the discharge valve and discharge the pressure.

CAUTION:
The discharge valve on the throughflow valve fitting must remain open even when

the vessel is unpressurized.

d) Check the pre-load pressure in the diaphragm pressure vessel according to the

chart and refill as required.

e) Close the discharge valve and reopen the shut-off to the main line of the through-

flow valve fitting.

f) Reconnect the power supply to the pump.

Please proceed as follows when checking the diaphragm pressure container without

a throughflow valve fitting:

a) Disconnect the power supply of the pump by switching off the main switch and

 close the water supply.

b) Open the bottom water cock and discharge the pressure.

CAUTION:
The water cock must remain open even when the system is unpressurised.

c) Check the pre-load pressure in the diaphragm pressure container according

to the chart and refill as required.

d) Close the bottom water cock and restart the pumping station (open the water

supply and turn the main switch back to position 1).



7

Caution

Pre-load pressure – chart on the final pressure side

Pre-load pressure – chart on the pre-pressure side

5. Setting up / installation

The room in which the equipment is set up must be easily accessible, dry and well-

ventilated.

In addition, the individual parts of the installation must also be accessible.

Corresponding premises should be set up in advance to offer the following:

� Good ventilation should be provided.

� Drainage connection.

� The room should be lockable.

� The room should not be used for other purposes.

� The installation should not be installed in the immediate vicinity of sleeping or

living quarters.

� The ground surface should be level.

Before starting work, please check that the technical requirements in terms of the

installation site and the installation itself are satisfied.

The Pressure Booster Plant is supplied from the factory with all the necessary

connections pre-installed. The installation location and connection must be as per

the local requirements of the electricity supply company, the water disposal organisation,

and VDE (protect the connection as per VDE 0100).

Commissioning of the installation is performed either by SPECK installation engineers

or by specially trained specialists from an authorised installation company.

The internal threads on the rubber feet can be used as required in order to fix the

installation to the ground.

Installation plans must allow for adequate space for access to the installation and

its components.

An adequate supply of air must be provided in order to cool the motor. The motor

is built according to thermal class F, and temperatures of 70°C can be reached on

the external fins.

pre-pressure in bar

pre-load pressure in the vessel (bar)

switch-on pressure point in bar

pre-load pressure in the vessel (bar)
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Any pumping noises in the pipework can be reduced by fitting compensators on the

supply and high-pressure sides of the installation.

The power supply to the installation must be disconnected via the main switch

whenever any repairs or maintenance work are carried out.

The installation should be set up on the supplied rubber feet.

Install the connecting pipe between the supply line, pre-pressure vessel, diaphragm

pressure vessel or unpressurised supply container and the installation and between

the consumption line, diaphragm pressure vessel and the pressure boost system,

and install a dirt trap in the supply line immediately in front of the installation. Thoroughly

flush the pipes before installing the booster plant.

Set the main switch and the selector switch of the control box to 0. Connect the

switchgear to the main power supply. This work must only be performed by a qualified

electrical engineer.

When connecting to an unpressurized supply container, the water level in the container

must be high enough so that the pump is completely filled with water during the de-

airation. The dry-running protection switch fitted inside the supply container also still

needs to be electrically connected to the terminals in the control cabinet.

In order to prevent structure-borne noise being transmitted via the supply line and

the high-pressure line, we recommend the installation of rubber compensators or

high-pressure hose connections (install fixed points or longitudinal limiters). The

pump itself must not be used as a fixed point.

If the permitted operating pressure of 6 bar (or 10 bar) is exceeded during the running-

on period and while reaching the maximum static head of the pump(s) when the

take-off points are closed, then the pressure is to be correspondingly reduced through

the installation of a pressure reduction valve downstream of the plant or in the

vulnerable branch piping (see DIN 1988, part 5).

This measure is absolutely essential if equipments with a maximum pressure limitation

of 6 bar are connected.

6. Commissioning / decommissioning

Commissioning:

The relevant maintenance personnel should be given adequate training during the

initial commissioning of the system (see point 2.2).

After complete installation of the Feuercell system, once the shut-off valve is opened

in the supply line the pump will fill up with water until the pre-pressure is reached.

The shut-off valve should be opened slowly. At the same time the de-airation valve

is also opened to allow the air to escape from the stages of the pump. It helps to

turn the pump by hand via the coupling while the de-airation process is running.
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Once the unit has been properly de-airated, always check the direction of rotation

of the pump – to do this the main shut-off valve in the consumption line must be

closed. The shut-off valves on the suction and high-pressure lines of the pump must

be open. Turn the pump selector switch to ”Manual” and compare the pressure gauge

to the performance table to see whether the pump reaches the total of maximum

pressure plus pre-pressure indicated in the chart for the relevant pump type. The

pre-pressure can be read off from the pressure gauge in the supply line. If the

indicated values are attained, this shows that the pump is turning in the correct

direction of rotation (refer also to the arrow on the pump which indicates the direction

of rotation). If the installation falls noticeably short of these values then swap two

phases of the power supply in the control box (refer to the terminal connection

diagram).

Before commissioning, after a prolonged period of standstill or after an extended

period in storage, always check that the pump moves freely. To do this, turn the

pump by hand at the coupling (disconnect the power supply at the main switch

beforehand). If the pump fails to achieve the required maximum pressure immediately

after switching on, repeat the de-airation process again (several times if required).

Set the main switch to 1 and set the Manual-0-Automatic switch to Automatic. If the

shut-off valve in the supply line is closed, the pump will then run until the switch-off

pressure is reached and the set minimum runtime has elapsed.

The installation is now ready for operation, and the shut-off valve to the consumption

line can be opened slowly.

After commissioning the installation, check the function of the dry-running protection

switch (perform a low water check).

On systems with an open supply container the integrated level switch will deactivate

the system when the water level is low, and as a result the low water warning lamp

will come on in the control box (accessory) or in the distribution centre (if equipped).

The warning lamp will not go out until either the minimum pressure set at the dry-

running pressure switch is reached or – when connecting to an open supply container

– the water level exceeds the minimum water level set at the dry-running float switch.

On systems with a dry-running pressure switch the installation will switch off if the

supply pressure drops below the set minimum value. At the same time the low water

warning lamp will come on in the control box (accessory) or in the distribution centre

(if equipped). This is done by partly or fully closing the shut-off valve in the supply

line while the pump is running.

In the standard version, no indicator lamps are provided in the control box to indicate

normal operation or a fault. The low water message can be forwarded to a distribution

centre (cost option) by means of a potential-free contact (group fault indication) which

is installed in the control box.

After the low water fault has been rectified the installation will automatically start up

again once the set minimum pressure or the required minimum water level in the

supply container has been reached.

If the device switches to a fault setting (i.e. if the motor protection switch has tripped)

then an electrical engineer must be consulted in order to establish the reason for the

fault. You should avoid repeatedly releasing the motor protection switch in quick

succession, as this can result in overheating and destruction of the motor winding.
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Caution

The motor protection switches built in to the control cabinet have already been set

by the manufacturer to the nominal motor current requirement, and must not be

altered. The automation system has been set in such a way, that the base load pump

has a running-on time for 2 minutes. The medium and peak load pumps have shorter

run-on times.

Decommissioning a pump:

Turn or set the Manual-0-Automatic switch and the motor protection switch of this

pump to 0 so that the switchover of the remaining pumps can take place automatically.

Close the shut-off valves in the supply and high-pressure lines.

The installation must be completely drained if there is a risk of frost.

7. Faults

In the event of a fault, please check through the troubleshooting information provided

below before contacting us, as you may well be able to remedy the problem yourself.

If the problem persists, please contact your installation engineer or – if there is a fault

on an electrical component – the relevant electrical  installation company, or alternatively

please write to us.

Please remember to always quote the installation type (pump type) and factory

code

Always disconnect the power supply before working on the system.
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a) Pump delivering too little water or no water at all

Possible cause

1. The pump has not been properly de-

airated.

2. After an extended period of operation:

loss of performance due to wear or

running dry.

3. Foot valve strainer blocked, dirt trap

clogged.

4. Incorrect direction of rotation (during

the check of the direction of rotation)

Remedy

Fill up the pump again and keep bleeding

it until bubble-free water emerges.

In suction mode the pump and the suction

line must be completely filled. Install the

suction line with an upward slope to the

pump. Transitions to larger nominal

diameters must have an eccentric design.

After the shut-off valve is closed in the

consumption line the pump must deliver

the specified end pressure H0. This

pressure is indicated on the pressure

gauge. If the value is significantly below

H0 then the pump will need to be checked

or repaired.

Check the foot valve or dirt trap in suction

or supply mode and clean.

With three-phase current: swap over two

of the phases.

Possible cause

1. The minimum pre-pressure specified

with the order is incorrect.

2. The timer relay which controls the minimum

runtime is either incorrectly adjusted or defective

(no longer switches off).

3. During operation with an unpressurized

supply container: supply valve is closed,

dirt trap is clogged.

4. In suction mode: low water (system

without low water protection device).

Pump has sucked in air, foot valve is

defective or dirty, suction line not

installed with a rising slope (air lock).

5. Defective pressure switch.

Remedy

Change the dry-running pressure switch

and the pressure switch in the high-

pressure line to lower settings.

Check the timer relay, and re-adjust or

replace as required.

Open the shut-off valve, clean the dirt

trap, check the operation of the level

switch.

See a) 1. – In addition: clean or replace

the foot valve. Remove any air lock in

the suction line, possibly re-route the

suction line.

Replace the pressure switch.

b)  Pump motor fails to switch off (during commissioning or after extended period
of operation)
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d) Pump not running

Possible cause

1. Power supply interrupted.

2. Motor protection switch has tripped.

Remedy

Check the power supply (operating

voltage and neutral wire present?).

Release the motor protection switch and

be sure to check the current amps. If the

protection switch trips again consult a

qualified electrical engineer to locate the

cause of the problem.

Before opening the control cabinet, make

sure that you disconnect the power

supply. You should avoid repeatedly

releasing the motor protection switch in

quick succession, as this can result in

overheating and destruction of the motor

winding.

8. Maintenance / servicing

Before starting any work, make sure that the system is shut down, all connections

are disconnected from the mains (via the main switch) and secured to prevent

accidental re-connection. All work must only be performed by qualified specialist

personnel.

Possible cause

1. Timer relay incorrectly adjusted.

2. The diaphragm pressure vessel is not

set to the correct pre-load (refer to

page 6 for the normal settings).

3. Defective diaphragm

4. Defective timer relay.

Remedy

Set the timer relay to a minimum runtime

of approximately 40 seconds.

The pre-pressure must be increased

using nitrogen (or compressed air), but

NEVER using oxygen. For the normal

settings refer to the pre-load pressure

chart on page 6.

Install a new diaphragm or diaphragm

pressure vessel.

Install a new timer relay.

c) Pump switches too frequently
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9. Service / replacement parts / accessories

We expressly call attention to the fact that any replacement parts and accessories

not supplied by us will not have been checked or approved by us.

The installation and/or use of such products may therefore in some cases adversely

affect and impair the design characteristics of the installation.

SPECK PUMPS cannot accept any liability or warranty whatsoever for damage

resulting from the use of non-genuine replacement parts and accessories.

Any faults that you cannot rectify yourself should only be dealt with by SPECK service

engineers or by approved repair specialists.

In the event of a fault, please provide us with a detailed description of the problem,

so that our service engineers can prepare themselves in advance and carry the

corresponding replacement parts with them.

Please obtain the technical data of the plant from the type plate (please quote the

factory code on all enquiries).

The enclosed separate operating instructions cover care and maintenance of the

pumps. The assembly and operating instructions must be kept easily accessible on

or near the installation.

In order to ensure that the installation operates reliably and without faults, we

recommend the following measures:

� The switch-on / switch-off pressure and the pre-pressure in the diaphragm

pressure vessel should be checked at least twice a year.

� The screw-type terminal connections in the controller and on the signal sensors

should be re-tightened on a regular basis. Always make sure that you switch

off the power supply first. The exact checking cycles depend on the operating

and ambient conditions.

Regular inspections ensure long service life.

We therefore recommend that you sign up for a service agreement with SPECK

Pumps, as this will ensure that the installation is checked and serviced at regular

intervals.

10. Documentation

These operating instructions for Feuercell series booster plants devices are to be

used in conjunction with the following documentation:

– Electrical wiring diagrams

– Pressure switch data sheet

– Operating instructions for the pump

11. Technical alterations

We reserve the right to make technical alterations as part of our policy of continuous

development and improvement.

12. EC declaration of conformity

The company Speck Pumpen Verkaufsgesellschaft GmbH, Neunkirchen am Sand,

Germany, hereby declares, that the following product(s)/machine(s) is/are conform

to the relevant European Directive.

You may download the Declaration of Conformity from our web site:

www.speck-pumps.com
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