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required water discharge at the Service Unit of Alang Lebar in the 20 years is 847.66 liters/sec or
26.365.639 m3/year.

Simulation for the existing condition and following 20 years including two boosters in Alang-alang
Lebar Service unit, i.e., boosters Alang-alang Lebar and Punti Kayu. Table 2 presents discharges of
pump reservoirs for the existing condition are 200 l/s and 150 l/s at Alang-alang Lebar and Punti Kayu,
respectively. In comparison, discharges of pump reservoirs for the next 20 years are 950 l/s and 300 l/s
at Alang-alang Lebar and Punti Kayu, respectively. Pump capabilities are kept the same for simulations
1 and 2 with 30 m and 50 m for Alang-alang Lebar and Punti Kayu, respectively. Table 3 presents pipe
diameter and type at the existing condition and the next 20 years. It can be seen that in some parts, the
pipe needs to be enlarged or changed the type.

Figure 2. Projected number of active customers and distribution discharge at each village in Alang-
Alang Lebar service unit

Tabel 2. Discharge and Capability of Pump Reservoir at Existing Condition and
Next 20 years at Booster Alang-alang Lebar and Punti Kayu

Booster

Simulation Period
Discharge of Pump

Reservoir (Lps)
Pump Capability

(m)

Alang-alang Lebar 1 Present 200 30

2 Next 20 years 950 30

Punti Kayu
1 Present 150 50

2 Next 20 years 300 50
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Figure 4. Pressures at the end of pipes on Simulation 1 at 06:00 am.

Figure 5. Flow velocity in pipes on Simulation 1 at 06:00 am
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Figure 6. Flow In Pipes and Flow Direction on Simulation 1 at 06:00 am

Figure 7. Loss of Pressure Pipe Distribution on Simulation 1 at 06:00 am
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Figure 8. Pressures at end of pipes on Simulation 2 at 06:00 am

Figure 9. Flow velocity in pipes on Simulation 2 at 06:00 am
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Figure 10. Flow In Pipes and Flow Direction on Simulation 2 at 06:00 am
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Figure 11. Loss of Pressure Pipe Distribution on Simulation 2 at 06:00 am

Simulation 1 shows that the pressure at the end of the distribution pipe at Talang Betutu village is
negative at peak hours. Therefore, water cannot be delivered to the place in the morning during peak
usage. Conversely, Simulation 2 shows that there is no negative pressure at any pipe during peak hours.
So, it can be said that adding the reservoir pump discharge to 950 l/s dan pump head 30 m at Alang-
alang Lebar booster as well as adding the reservoir pump discharge to 300 l/s and pump head 50 m at
Punti Kayu booster will maintain water to be distributed well to every village in Alang-alang Lebar
service unit. In addition, changing the diameter and type of pipes will improve water distribution in the
pipe network.

4. Conclusion
1. Analysis of existing pipe networks in Alang-alang Lebar service unit shows that water cannot be

distributed in some villages due to negative pressure found in nodes 29 and 30.
2. Projected increasing number of customers in the next 20 years causes increasing consumption water

to 779.85 l/s or 847.66 l/s after considering losses.
3. Increasing reservoir pump discharges to 950 l/s at Alang-alang Lebar and 300 l/s at Punti Kayu and

maintaining pump heads at both boosters. Enlarging some pipe diameters and changing the type of
pipe at some locations will enable Alang-alang Lebar service unit to distribute water sufficiently and
even at peak hours to all villages.
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