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Abstract

Introduction: Fire water distribution networks consist of interconnected sets of reservoirs,
pipes, pumps, hydrants, hose reels and valves that are responsible for the transfer and
distribution of water with suitable pressure and quality for firefighting demands. Hydraulic
simulation of conveyance lines and fire-fighting distribution networks are considered
appropriate tools for their assessment. In this research, Ilam gas refinery fire water network
(middle ring) was evaluated using field studies and hydraulic simulation software.

Methodology: Ilam gas refinery fire water network is divided into upper, middle and bottom
rings. Each rings of the network are responsible for the one part of the refinery area. The
maximum and minimum diameter of the distribution pipes is 14 inches and 6 inches,
respectively. Polyethylene pipes have a working pressure of 16 bars. The maximum allowable
velocity in the pipes is 3.5 m /s. At the refinery site, several centrifugal pumps have been used
to supply pressure during firefighting, maintaining a pressure of 10 bar in the main ring. The
total number of hydrants, shut-off valves and hose reels are 170, 147 and 76, respectively.
WaterGEMS hydraulic software was used to simulate Ilam gas refinery fire water network.

Results and discussion: Different fire scenarios were carried out to investigate the operation
of fire-fighting network. The most critical scenario was the fires in floating roof tanks; with a
flow rate of 1375 m3/h. Hydraulic simulation of the water conveyance pipeline from the main
reservoir to the middle ring reservoir were carried out in four modes of gate valve operation.
Field investigation showed that 20 percent of hydrants have problems and leaks. Field
inspection of the cooling system operation of floating roof tanks was carried out with the
activation of one and two electric pumps. The measured pressure gauge at the pumping
station with one and two pumps is 11 and 12 bars, and these pressures are higher than 10 bar
allowable pressure. The field inspection of tanks foam system was performed with the one of
a diesel pump. The pressure gauge showed 12 bars at the middle-pumping station, which
could cause a failure of the ring equipment.

Conclusion: In this research, the middle ring of the fire water network of Ilam gas refinery
was tested and evaluated using the WaterGEMS hydraulic simulation software. Different
scenarios related to this ring, which included the simultaneous operation of several hydrants
and deluge valve in different areas, were simulated. Sensitivity analysis was performed on
changes in the roughness coefficient of pipes and the required flow rate in the network. With
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an increase of roughness by 20%, the average pressure in the middle ring decreased by as
much as 3.5%. In the case of increasing the required flow, the pumping pressure and deluge
valve pressure drop by 3.2 and 12.2%, respectively. The results of the study indicate the proper
operation of the firefighting water network, but in some cases the pressure generated at the
pumping station is higher than the recommended values in the design, which in the long
period could result in inappropriate performance.
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Table 2 Hydraulic simulation results of the middle ring in gravity pressure mode
Row ?z(rjnrt?:rt D(ifrfsﬁ:?e E'rgsrﬁrrg prePsSleJ re di:rlnpeeter veIT(I)F():iety Eelg(ej
(bar) (bar) (mm) (m/s) loss(m)
1 27 120 0.16 312 50 16.98 43.05
2 27 120 4.23 7.19 100 4.24 1.47
3 27 120 4.37 7.33 200 1.06 0.05
4 27,33 240 -11.53 -8.14 50 33.95 155.3
5 27,33 240 3.16,3.19 6.55 100 8.49 531
6 27,33 240 3.66,3.69 7.05 200 2.12 0.18
7 27,28,32,33 480 0.83,0.86 4.24 100 16.98 19.17
8 27,28,32,33 480 0.98,1.09 6.05 200 4.24 0.66
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Table 3 Results related to pressure and velocity in different locations

Number Floating .
Row Path Needed ofactive - MP Deluge ¢ tank End pipe
Demand Head (m)  head(m) velocity(m/s)

pumps head (m)

! P&iﬁ‘f éo Normal 1 85.96 66 41 3.93

2 famP Y Normal 1 85.96 65 38 3.93

3 Ptgm éo Normal 2 104.52 86 61 3.93

4 e Normal 2 104.38 85 58 3.93

5 Pt‘;rr?lf éo Normal+10% 1 83.22 57.91 32.63 4.3

6 Pt‘;?;'lf éo Normal-10% 1 91.20 76.42 52.79 354

7 Pt‘;mff\o Normal+10% 1 83.22 57.81 29.21 432

8 Pt‘;rr:}f /io Normal-10% 1 91.20 76.35 50.43 354
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Table 4 Results related to firefighting in floating roof tank

Dvnamic Dynamic Dynamic
Deluge and Static y pressure- one pressure- two
Row pressure- : ;
Hydrant pressure(m) ravity(m) electrical electrical
9 y pump(bar) pump(bar)
1 Ps2 7.8-7.9 2 10-11 12
2 Deluge 3 7.4 2.1 7 7.2-7.6
3 Deluge 4 7.8 0 - -
4 Deluge 5 7.4 2 6.2 6.6
5 Deluge 6 7.5-7.6 2 6.2 6.4-6.9
6 Deluge 7 7.3 2 8.4 8.9
7 Deluge 10 7.8 2 8.9 9.5
8 Deluge 9 7.8 2 9 9.5
9 113 - - - 10.5
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