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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:

e Low pressure: 0-1,2 bar;
e Medium pressure: 2 — 9 bar;
e High pressure: 9 — 64 bar.

Calculations of pipe thickness can be found on P&ID and calculations attached to this
document, see Iltem 5. ATTACHMENTS.

2.1. Materials used in execution

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

TOPFIBRA® July 2023 1



TORPFIBRAN

EFFECTIVE FILAMENT WINDING® PIONEERS

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

Flanges according to EN 1SO1092-1 — different types.

2.2. WORKING PRINCIPLE OF THE SYSTEM

Design  |Design Design Diamet |Design |Yeild Thicknes |Corrosion . . .
pressure |temperature |pressure |er \factor strength |Longitudin |s of pipe |factor Total Podatkiza pnpm_vu preliminarne

[bar] [c] [kPa] [mm] [kPa] al factor [mm] [mm] thickness ponudbe - Simon d.o.0.
°N | -'|Line number ~ [Type of Steel ~ |bar bl [ § il [ 4 hl [ 2] i [ bl T |E rii2 T f1 * |\ mm ~ |Chosen dimension |~ |kg/m X
1|MAW 301-250-P235GH-PN10 |P235GH 10 24 1000} 273] 0,72 237600 1) 0,79791] 1] 1,80|273x6,3 33,00

2|MAW 301-80-P235GH-PN10  |P235GH 10 24 1000| 88,9 0,72[ 237600 1| 0,259832] 1] 1,26/88,9x3,2
3|HPW 460-80-P235GH-PN10  |P235GH 10 24 1000} 88,9 0,72 237600 1| 0,259832| 1] 1,26/88,9x3,2 6,76
4|HPW 456-25-P235GH-PN10  |P235GH 100 24 10000 33,7 0,72 237600 1| 0,984965| 1] 1,98|33,7x4,0 2,93
5|HPW 450-80-P235GH-PN100 |P235GH 70| 24 7000 88,9 0,72 237600| 1| 1,818825| 1 2,82|88,9%5,0 10,3
6|HPW 430-25-P235GH-PN100 |P235GH 100 24 10000 33,7 0,72[ 237600 1] 0,984965| 1] 1,98|33,7x3,2
7|MAW 420-32-P235GH-PN16 |P235GH 6 24 600| 42,4 0,72 237600 1] 0,074355| 1] 1,07)42,4x2,9 2,82
8|MAW 420-50-P235GH-PN10 |P235GH [3 24 600) 60,3 0,72 237600 1] 0,105745] 1] 1,11)60,3x2,9 4,11]
9|MAW 401-250-P235GH-PN10 |P235GH 10 24 1000 273] 0,72 237600 1] 0,79791] 1] 1,80|273x6,3 33
10|LPW 410-200-P235GH-PN16 |P235GH 16, 24 1600 219,1 0,72 237600 1| 1,024558) 1 2,02|219,1x6,3 23,8
11{|DPW 490-250-P235GH-PN10 |P235GH 10 24 1000} 273] 0,72 237600 1) 0,79791] 1] 1,80|273x6,3 33
12| MPW 420-200-P235GH-PN10_|P235GH 16 24 1600  219,1] 0,72[ 237600 1) 1,024598] 1] 2,02|1215,1x6,3 23,8
13| MPW 440-250-P235GH-PN16 |P235GH 16 24 1600 273] 0,72 237600 1] 1,276655] 1] 2,28|273x6,3 33
14| MPW 440-200-P235GH-PN16 _|P235GH 10 24 1000  219,1] 0,72[ 237600 1] 0,640374] 1] 1,64|215,1x6,3
15|MAW 201-32-P235GH-PN10 _ [P235GH 10 24 1000 42,4 0,72 237600 1) 0,123924] 1] 1,12|42,4x2,6 2,82
16|MAW 425-32-P235GH-PN10  |P235GH 10 24 1000 42,4 0,72 237800 1| 0,123924 1 1,12)42,4x2,9 2,82
17|DPW _471-200-P235GH-PN10_|P235GH 10 24 1000] 219,1 0,72 237600 1) 0,640374] 1] 1,64|219,1x6,3 23,8]
18|DPW 110-25-P235GH-PN16  [P235GH 16 24 1600] 33,7 0,72[ 237600 1] 0,157594] 1] 1,16|33,7x2,6 1,99
19|MAW 401-65-P235GH-PN10__ [P235GH 10 24 1000} 76,1 0,72 237600 1] 0,222421] 1] 1,22|76,1x2,9 5,24
20| DPW 470-250-P235GH-PN10 |P235GH [3 24 600 273] 0,72[ 237600 1) 0,478746| 1] 1,48|273,0x6,3 33
21| MAW 421-50-P235GH-PN10 _ |P235GH 10 24 1000 60,3 0,72 237600 1| 0,176242] 1 1,18|60,3x2,9
Material:
Tensile strength for: P235GH 360|Mpa
Safety factor: P235GH 0,66|-
Figure 1

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 120m?3. There are three levels of working

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

Type of work Volume [m?3] Height: [m] Abbreviation:
Maximum volume 120 34 -
Working volume 84 1,36 -
Minimal volume 35 0,56 -

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.

E-PHTM Water Skid Manual
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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.

TOPFIBRA® July 2023 3



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.

4 E-PHTM Water Skid Manual
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SAFETY
INSTRUCTIONS

Please follow standard precautions
e Wash hands

e Wear Personal Protective Equipment ( PPE)

O00O®

Gloves Protective  Masks Eye Face
Clothing Protection  Shields

Figure 3

Figure 4
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3.1.

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

Working sequences

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;

Filling cycle medium pressure;

Filling cycle high pressure;

Test hold time:

a) Additional filling — As required by Test hold time;
Pressure release;

Fast emptying.

E-PHTM Water Skid Manual
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3.1.1.Filling cycle low pressure

Figure 5

TOPFIBRA® July 2023 7
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3.1.2.Filling cycle medium pressure

Figure 6
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3.1.3.Filling cycle high pressure

Filling cycle
High pressure

Not Applicable

Valve designation KontrolKkKem LJ  Valve designation TOPFIBRA
LSLL.300.10

KD.401.01 26A
P410
KD.410.20 26C
KD.410.30 26B
P420
KD.420.10
P430
PT.430.31 PRESSURE READING
KD.430.20
FS.430.50 FLOW READING
KD.440.10 51A
FS.440.20 NO FLOW
KD.450.01
KD.455.01
KD.470.01 27

Figure 7
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3.1.4.Test hold time

Valve designation KontrolKem LJ

Valve designation TOPFIBRA Test hold time

10

LSLL.300.10

KD.401.01
P410
KD.410.20
KD.410.30
P420
KD.420.10
P430
PT.430.31
KD.430.20
FS.430.50
KD.440.10
FS.440.20
KD.450.01
KD.455.01
KD.470.01

26A

26C

26B

51A

27

Figure 8

Not Applicable

PRESSURE READING

NO FLOW

NO FLOW

E-PHTM Water Skid Manual
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3.1.5.Additional filling as required by test hold time

Valve designation Additional filling

Valve designation KontrolKem LJ TOPFIBRA As requir(i?r:g test hold
Not Applicable

LSLL.300.10
KD.401.01 26A
P410
KD.410.20 26C
KD.410.30 26B
P420
KD.420.10
P430
PT.430.31 PRESSURE READING
KD.430.20
FS.430.50 FLOW READING
KD.440.10 51A
FS.440.20 NO FLOW
KD.450.01
KD.455.01
KD.470.01 27

Figure 9
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3.1.6.Pressure release

Valve designation TOPFIBRA

Pressure release

12

Valve designation KontrolKem LJ

LSLL.300.10
KD.401.01
P410
KD.410.20
KD.410.30
P420
KD.420.10
P430
PT.430.31
KD.430.20
FS.430.50
KD.440.10
FS.440.20
KD.450.01
KD.455.01
KD.470.01

26A

26C

26B

51A

27

Figure 10

Not Applicable

PRESSURE READING

NO FLOW

NO FLOW

E-PHTM Water Skid Manual
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3.1.7.Fast emptying

Valve designation KontrolKkKem LJ  Valve designation TOPFIBRA Fast emptying
LSLL.300.10 Not Applicable

KD.401.01 26A

P410

KD.410.20 26C

KD.410.30 26B

P420

KD.420.10

P430

PT.430.31 PRESSURE READING

KD.430.20

FS.430.50 NO FLOW

KD.440.10 51A

FS.440.20 FLOW READING

KD.450.01

KD.455.01

KD.470.01 27

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.

14 E-PHTM Water Skid Manual
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Control for pump P410:

Type of pump NPSH @380m3/h Pump is suitable:
Victor S201 3,0m YES

Self suction:

Johnson Combi bloc 200-160 CL/CI | 3,8 m YES

with impeller no2

Figure 13

4.1.1.1. Pump curve Victor S201

Laufrad. Feststoffe bis! Umdrehung

Impeller. 268 mm © Solidsupto: 57 mm© Speed: 1450 min"'
Girante; Solidi fino a: Velocita
P 761221 1607.01 5 200 25875 Nod. § 746110
Pt ‘,oﬁ%ﬂj [ - 85 GB(A)
75
2053 n’d
\\\ P 60 77%
& N\
\ 50
15 4 s : 40
s RV - 22 kW
104+ = 20
7 3 ~d
4 — ] 18
— 1= X
5 4— A
7 8 NPSH
m NpShl - 4 M 3,0 m NPSH
0 +—— ——— 0
0 m/h 200 300 400 500 600
! 1 1 1 1 | 1 1 1 1 |
I 1 |
0 |/min 5000 10000
Figure 14
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4.1.1.2. Pump curve CombiBloc 200-160 CL/CI

Figure 15

16 E-PHTM Water Skid Manual



AL NARJESS
E-PHTM Water Skid Manual

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.

Connection POINT High

T
J p AR~
ppa——
it i B .
. o o |
z 3 )
illll;x [?-1[11'.' II
=
Figure 16
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Regarding this issue, see the calculation below — 1% calculation is for the draining and pumping
of big pipes.

Figure 17

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

2" calculation is for small pipe — there will be less overhead pressure from the water tower.

18 E-PHTM Water Skid Manual
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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.

TOPFIBRA® July 2023 19



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:

y
g

s Tl

o

: Ve ‘v

A
NS
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:

TOPFIBRA® July 2023 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.

TOPFIBRA® July 2023 23
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Figure 22
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5.ATTACHMENTS

Top View of SKID 1:50

2750

500

190

z 4
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RERDNG OF BACK FRESSURE
AN TESTIVG PRESSURE STABITY

DPSANE DRS1OM P XS] DS

EY 1
| ==

Lot it w

i}
HiH

28
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S

Flange ASME 3, 1500 PSI

M55

._\..

47286

Cannection part
and connection
flange supplisd
with fiexible pipe

/
Flange ASME 6,600 Ibs,

Length of valve a3
supplied by
topfibra

\

'\Flange EN, PN100, D150 ——
)\, \PIPE DN150, PN100, 168,313, 0mm \
™\ \Couping ISO7241-14, Objemka Size 5, G 1°(Femle thread)

"\ Coupiing ISO7241-1A, Vic Size 6, G 1*{Female thisad)

\
',
N

125786

"\ Flange EN, PN16, DH200

;w2

Q

Inmal

DETAILC

Q

s

1] I

450

VIEEW A-AM1:10

Lenght of hydraulic pipe - approx 10 meters

]

Hycraulic pipe as per: 2 SC hose, EN 857, DN 25, with G1 male - male connectors; or simimilar

TOPFIBRA® July 2023
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Cennecton part
and connection
flange supplied
with flexible pipe

ISOMETRIC PRESENTATION
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|
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FS410.00 FS420.00

| Input only on silver cells

, Input only on silver cells

d 219,1 d 60,3
di 209,1 di 54,5
s 5 s 2,9
A 33,592 A 12,94

INSTALLATION ON METAL PIPES

p E—""

-

A0 Zx N #3205

Parallel
Part No. | DN/Size d/R Thread Body
(GAS)

WAIXLO 40 2 1 174" 3161 SS
WAIXLD | 50 | 114/4~ | 316LSS |
WAIXLDG | 60 | B 114" | 316L S5
WAIXLO | 65 | - 114~ | 316LSS |
WAIXLO | 80 [ - 1 1/4" 316L SS |
WAIXLO | 100 | 114° | 316LSS
wao | 1o | - 114" | 316LSS |
wAaxle | 125 | - 114~ | 316LSS |
WAIXLO 150 110" 316L SS
WAIXLD | 175 - 114 316L S8
waixLa | 200 | = 114" | 316LSS |
WAIXLA 225 B 11 a16L S5
WADXLYT | 250 | 114* | 316LSS
wAxL1 | 300 | = 1147 | 316LSS
WAIXL1 350 - 1 174" 316L 5SS
WAIXL1 | 400 | - 110" 316L S5
WAIXLYT | 450 | 114 | 316LSS |
WALXL1 s00 % 114 316L SS
WAIXLT | 600 | E 11/&° | 31BLSS

68.5
685
685
68.5
685
685
685
58.5
685
685
66.5
a8s
085
985
985
985
985
98.5
985

316L SS Weld on Adapters (PN25)

339

33,0
33,9
339
339
339

33,9

33.9
13,9
12,9
33,9
139

3390

33,9
$3'-0
139

33,9

33,9
339

Drilling
Hole

34
44
44
43
a4
44
a4
a4
44
44

a4
44
44
4a
44

44
44

Flow
Sensor

Lenght
Lo
LD
o
LO
Lo
Lo
Lo
Lo
Lo
Lo
LD
L1
L1
L1
L1
L1
L1
L1
L1

30

Suitable

for (%)

F&A
FRA
FAA
F&A
F&A
FRA
F&A

B

(=i A n|n|nm
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Calculation of Air vs. Water pressure drop for reading of back pressure of sensor PT430.31

1

2

4

| 5

1. Flow medium
Flow medium Water (1,013 bar, 24 °C) Waker (1,013 bar, 24 °C) Water (1,013 bar, 24 °C) Wiater (1,013 bar, 24 °C) Water (1013 bar, 24 °C) Water (1,013 bar, 24 °C)
Condition liguid liquid liguid liquid liquid liguic
Volume flow m3jh 380,000 380,000 380,000 320,000 380,000 380,000
Mass flow kg/h 378973,620 378573,620 378573,620 378573,620 378573,620 378573,620
Volume flow branch.pipe | m3/h
Density kg/m3 997,239 997,255 997,29 97,299 997,299 997.299
Dyn.visces. 10-6 kg/ms | 910,730 910,730 910,730 510,730 910,730 910,730
¥an, Viskositat 106 mys | 0,313 0,913 0,913 0513 0,513 0,513
2. Additional data for gases
Pressure (inlet, abs.) bar
Temperature (inlet) K
(outet) °C
Horm volume flow
3. Element of pipe.
Pipe identification DP-5-1.001 DP-5-1.002 DP-5-1.003 DP-5-1.004 DP-5-1.005 DP-5-1.005
Element of pipe circular cireular circular Circular bend circular circular
Number 1 L L 4 4 4
Dimensions of element | ST Diameter of pipe D in mm: 80,000 | Diameter of pipe D in mm: 150,000 | Diameter of pipe D in mm: 80,000 | Diameter of pipe D in mm: 80,000 | Diameter of pipe D in mm: 80,000 | Diameter of pipe D in mm: 80,000
Length of pipe L in m: 1,000 Length of pipe Lin m: 0,500 Length of pipe L in m: 10,000 Radius R in mm: 100,000 Length of pipe L in m: 2,500 Length of pipe Lin m: 2,500
Angle w in degres: 50,000
- 4. Result of

Veloc.of flow mfs 21,000 5,973 21000 21,000 21,000 19,84
Reynolds number 1840606 3,812E+05 1,340E+05 1,BA0E+06 1,B40E~08 4,052E+05
Veloc.of flow2 mfs
Reynolds number 2
Flow turbulent turbulent turbulent turbulent turbulent turbulent
Absolute rough mm 0,150 0,150 0,150 0,150 0,150 0,150
Pipe friction number 0,023 0,020 0,023 0,023 0,023 0,033

i fhi 0,289 0,066 2,838 0421 0722 0,733
Resistance cosffident
heanch.i
Press. drop branch. pipe bar
Pressure drop bar 0,635 0,012 6,350 3,704 6,350 0027
Pressure drop bar 0,635 0,012 6,350 3,704 6,350 0,027
Sum Prassure drop bar 0,635 0,647 6,997 10,701 17,052 17,079
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- | 1. Flow medium
Flow medium Air Air Bir Air Air Air
Condition gasaous gasaous gassous gassous. gaseous gaseous
Volume flow mifh 360,000 360,000 350,000 360,000 360,000 360,000
Mass flow ka/h 1650,200 1690,200 160,200 1690,200 1630,200 1630,200
Volume flow branch.pipe | m3fh
Densiy ko/m3 4,695 4,635 4,695 4695 4,655 4,635
Dyn.Viscos. 10-6 kg/ms | 18,443 18,443 18,443 18,443 18,443 18,443
Kin.Viskositat 106 m2js_||3.928 3,928 3,928 3928 3,328 3,928
- | 2. Additional data for gases
Pressure (inlet, abs.) bar 4,000 4,000 4,000 4,000 4,000 4,000
(inket) o 24,000 24,000 24,000 24,000 24,000 24,000
(outlet) °C 24,000 24,000 24,000 24,000 24,000 24,000
MNorm volume flow N3 min 21,773 21,773 21,773 21,773 21,773 21,773
- | 3. Element of pipe
Pipe identifi DP-5-1.001 DP-5-1.002 DP-5-1.003 DP-5-1.004 DP-5-1.005 DP-5-1.005
Element of pips ircular circular circular Circular bend circular circular
Mumber 1 1 L 4 4 4
Dimensions of element =T Diameter of pipe D in mm: 80,000 | Diameter of pipe D in mm: 150,000 | Diameter of pipe D'in mm: 80,000  Diameter of pipe O in mm: 80,000 | Diameter of pipe O in mm: 80,000 | Dismeter of pipe D in mm: 80,000
Langth of pipe L in m: 1,000 Langth of pipa L in m: 0,500 Length of pipe L in m: 10,000 Radius R in mm: 100,000 Length of pipe L in m: 2,500 Length of pipe Lin m: 2,500
Angle w in degree: 90,000
- 4, Result of calcul,
eloc.of flow mfs 13,84 5,659 13,894 13,84 13,83 19,84
number 4,052E+05 2,161E+05 4,052E+05 4,052E+05 4,062E+05 4,052E+05
Veloc.of flow? ms
number 2
Flow turbuent turbulent turbulent turbulent turbulent turbulent
Absolute mm 0,150 0,150 0,150 0150 0150 0,150
Pipe friction number 0,023 0,021 0,023 0023 0023 0.023
i ffici 0293 0,070 2,934 0,422 0733 0,733
Resistance coefficient
hranch.nine.
Press. drop branch.pipe bar
Pressure diop bar 0,003 0,000 0,027 0,015 0,027 0.027
Pressure diop bar 0,003 0,000 0,027 0,016 0027 0,027
Sum Pressure drop bar 0,003 0,003 0,030 0,046 0,073 0,100
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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

www.facebook.com/effectivefilamentwinding

www.linkedin.com/company/topfibra-d-o-o-

©E®

www.twitter.com/topfibraefw
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