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1. INTRODUCTION 

This as-built project is based on project for execution and previously on conceptual design. 

The basic function of this system is pressure testing of GRP pipes in a GRP pipe production 

facility. 

Pressure testing procedures of different diameters and lengths of pipes should be automated 

and on an elevated level of autonomy. Because of previously addressed requirements, essential 

equipment for pressure reading and flow indication is used. In accordance with the user’s 

specifications regarding filling times and function, the equipment is chosen to satisfy these 

needs. 

Because of the stationary location of the filling system and the dynamical location of filling 

pipes (moving part of testing rig TOPFIBRA), special design and pressure rating are taken into 

consideration. 

2. PRESSURE CONDITIONS 

Currently, the equipment is working with the following pressure conditions: 

 Low pressure: 0-1,2 bar; 

 Medium pressure: 2 – 9 bar; 

 High pressure: 9 – 64 bar. 

Calculations of pipe thickness can be found on P&ID and calculations attached to this 

document, see Item 5. ATTACHMENTS. 

2.1. Materials used in execution 

Pipe materials used for pressure pipes on this equipment are as follows (Figure 1): 
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Figure 1 

Pipe standard according to DIN2448/17175/EN10216-2 with 3.1B certification or similar. 

Flanges according to EN ISO1092-1 – different types. 

2.2. WORKING PRINCIPLE OF THE SYSTEM 

A drain water pit is foreseen on site. The drain water pit is filled with the Municipality water 

system. 

Filling water should have similar properties to drinking water, according to local legislation and 

norms. 

Water is filled in the drain pit with a working volume of 120m3. There are three levels of working 

heights of drain pit – B300: Heights and volumes are indicated in Figure 2: 

 

Figure 2: Volumes and heights of B300 – Drain pit 

In the drain pit, a low-level switch for the protection of pumps is foreseen – LSLL300.10. 
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The water level should be maintained between working volume and height, and maximum 

volume and height. 

Levels below the working level are not recommended because of the NPSH of the Low-pressure 

pump – this must be taken into consideration when putting the system into operation. 

Suction lines of low and medium-pressure pipe are dimensioned accordingly to the required 

volume flow and NPSH. 

The entire pumped volume is transferred via flexible pipe DN200 to the testing rig, air is drained 

through another flexible line – DN 80. Air is released into the drain pit and pipe. The pipe should 

not be immersed to water – due to air release. 

While air is replaced with water pressure, the reading of gauge PT.430.31 should indicate 2 bar, 

while pump P410 is working. 

The low-pressure pump fills the pumps up completely until the operator decides to proceed to 

the medium pump. 

Medium and high-pressure pumps are adding pressure to the testing pipe. While the process 

of filling is underway, we are constantly receiving information from the pressure transmitter. 

Working sequences are described below in the following chapters. 

Water for the high-pressure pump is filtered with a basic filter and fed into a reservoir. The 

preliminary volume of the reservoir is 0.75m3. 

The filling of water and level maintenance is determined by a valve with the floating ball. An 

overflow line is foreseen, to drain into the drain pit. Also predicted connections are the 

manhole, drain valve DN25, and supply valve DN32. 

The high-pressure pump is equipped with a safety release valve. The high-pressure line is 

separated from the low and medium-pressure lines with valve–splitting of pressure zones. 

After the pumping zone, flow switches assure that medium pressure is flowing in the pipes – 

safety and confirmation function. 

The emptying phase of the testing rig is started after a successful confirmation and/or failed 

testing procedure. Pressure is first released through the high-pressure valve, and after draining 

pressure from the testing rig, the air supply valve opens.  
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After this low-pressure pump starts to empty the tested GRP pipe, the valves on the lines open 

accordingly. 

After the majority of water is pumped from the testing rig, clamps on the testing rig are 

released. Part of the water, which is still inside the pipe, gets released into the draining pit. After 

confirmation of all signals and checks, the process of another test can be started again. 

3. STARTUP PROCEDURE OF THE SYSTEM 

Before start-up of the system, check that all the pipes and fittings are connected and tested to 

minimal work pressure. 

Before startup, the system must be filled with water – air must be let out of the system. 

Before the startup of the pumps (P410, P420, P430), they should be filled with water. 

Before startup of pump P410, mount the self-greasing lube that is attached to the pump. 

Before the startup of pump P420, the pipes must be filled with water. 

Before startup of the pump P430, water must be filled to reservoir B200. Valves must be opened 

to ensure the water is fed to the pump. 

The system should not be operated by authorized personnel. 

When personnel is in the proximity of this area, they should always wear PPE. 

Do not stay in the working area of the machine when the pumps are working. 
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Figure 3 

 

Figure 4 
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3.1. Working sequences 

Below, the working sequences for the openings of the valves and starting of the pumps are 

described. The basic logic of working is taken from the URS documentation received from the 

customer. 

We will use our abbreviation of valves - therefore client can prescribe their internal abbreviation 

for easier processing of automation of the system. 

Working sequences: 

1. Filling cycle low pressure; 

2. Filling cycle medium pressure; 

3. Filling cycle high pressure; 

4. Test hold time:  

a) Additional filling – As required by Test hold time; 

5. Pressure release; 

6. Fast emptying. 
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3.1.1. Filling cycle low pressure 

 

Figure 5 
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3.1.2. Filling cycle medium pressure 

 

Figure 6 
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3.1.3. Filling cycle high pressure 

 

Figure 7 
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3.1.4. Test hold time 

 

Figure 8 
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3.1.5. Additional filling as required by test hold time 

 

Figure 9 
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3.1.6. Pressure release 

 

Figure 10 
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3.1.7. Fast emptying 

 

Figure 11 
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4. CALCULATIONS 

4.1. NPSH PUMP P410 

4.1.1. Filling of pipe from drain pit – Sequence 1 – filling low pressure 

pump 

Input data as follows in Figure 12 below: 

 

Figure 12 

Cumulative pressure drop on inlet side: 2,618 m. 
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Control for pump P410: 

 

Figure 13 

4.1.1.1. Pump curve Victor S201 

 

Figure 14 
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4.1.1.2. Pump curve CombiBloc 200-160 CL/CI 

 

Figure 15 
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4.1.2. Suction of water from the filled pipe – Problematic phase 

A problematic phase takes place in a situation where we have to empty the largest pipe with 

the help of the pump P410 – a low-pressure pump. 

The determined model of the situation is shown below.  

As you can see on the right, there will be no problem when emptying a big pipe. Overpressure 

of the water will remove all the possible air from the piping, therefore all water will be 

successfully pushed around the circuit, directly into the drain pit. 

 

Figure 16 

 

 

 

 



 
 
 

18  E-PHTM Water Skid Manual 

Regarding this issue, see the calculation below – 1st calculation is for the draining and pumping 

of big pipes. 

 

Figure 17 

NPSH is at 2,629m – OK for both pumps. 

2nd calculation is for small pipe – there will be less overhead pressure from the water tower. 
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Figure 18 

NPSH is at 3,128m. 

Regarding the above-mentioned issues in Chapter 4.1.2, we can confirm that both pumps will 

be effectively operating. 

The better pump for this situation is the VICTOR pump – because of the self-suction feature. 
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4.1.3. FLEXIBLE PIPE 

Flexible piping is essential for connecting PUMPING SKID to the ports of the testing rig. 

In the figure below, one can see how the testing rig is exiting from the connection port: 

 

Figure 19 

In the figure, below you can see how the flexible pipe should be installed. We recommend that 

an adequate solution is implemented by the customer to access the fitting for the pipe 

connections. 

 

Figure 20 
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In the same figure above, the fixed point of the SKID connection is shown – necessary because 

of the workload on the pipe. The diameter of the pipe shown in the picture is D200. 

4.1.4. Acceptable load and calculation of the length of flexible pipes 

Acceptable working conditions and loads of pipe: see Figure 21: 
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Figure 21 

The dimensioning of the pipe is calculated in order to have workload no. 2 and 11. 
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The length of flexible pipes should be according to the specification of the producer: 

ALFAGOMMA. 
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Figure 22 
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5. ATTACHMENTS 
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For more information contact us by writing at 

support@topfibra.eu 

 

or 

 

visit our page 

www.topfibra.eu 

 

 

 

To learn more about EFW technology visit our blog 

www.effectivefilamentwinding.com 
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