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4 Water Treatment Plants (WTP) with 191-km transmission system
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Simulation by EPANET software
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Energy Balance Concept




No water loss (%WL = 0)

Einput = Egetiver + Efriction

nghinput = pgQhgeriver + ngth
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hdelivero

%WL=10% with a leak

Einput = Edeliver + Efriction + Eleak

1.1pgQhinput = pgQM109 + 2pgQhs + 0.1pgQhsiq

h10% < hdelivero




Energy Balance Metric for
MWA Trunk main network

EU,DM
Energy delivered to DMs

ELDM

Eoutput Outgoing energy through water loss in DMAs

Output energy

ELI
Outgoing energy through water loss on trunk mains
EInput
Input energy

EEDM
Friction at the DM feed lines

Eer
) .EDissipated Friction on the trunk mains
Dissipated energy
Ery

Friction at thr'ottled valves

25.8% water losses in March 2013

Unit: MWatt-hr/day (%)

EuDM
Energy delivered to DMs

Eoutput Outgoing energy through water loss in DMAs
Output energy 31 (11.2%)

148 (53.4%)
ELT
E Outgoing energy through water loss on trunk mains
Input
Input energy 10 (3.6%)
277 (100%) o on

Friction at the DM feed lines
52 (18.8%)

EDissipated EF,T
Dissipated energy Friction on the trunk mains
129 (46.6%) 64 (23.1%)
EF,V
Friction at throttled valves
13 (4.7%)
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MWA Targets in 2021

* To reduce %WL to 19% and
* raise the average pressure to 10.8 m.
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Scenario

Leakage is pressure-driven flow and the main component

of water losses. Thus,

Qreak = CLPN1

Scenario Explanation Throttling | Water loss
valves parameters

0 Base model from March 2013

1 Remove all throttled valves No
2 1st step of leak reduction No
3 2nd step of leak reduction No
4 3rd step of leak reduction No

CL
0.8*C,
0.6*C,
0.4*C,
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Results

Volume of | Percentage | Average | Range of | Input Energy, E;,,

water of water Pressure | Pressure
losses, WL
4.25 -
0 1.422 27.45 8.66 10.70 270
4.40 -
1 1.526 28.89 9.24 11.73 289
455 -
2 1.295 25.63 9.74 12.49 277
oo m= = mm mm e = e ~N . =
3 1.036 | 21.61 10.33 13729 264
I 19% 10.7 m | 4 9'2
| Ier
4 0.741 . 1_6.i18_ | 1_1.22__! 14.49 249

Thus, if the MWA could reduce %WL to 19% as its target, the pressure
would raise to 10.7 m very close to the target (10.8 m) by itself.
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Conclusion

* If MWA removes all throttled valves and can find
and fix leaks and reduce %WL to 19% as its target,
the pressure will raise to its pressure target (10.8
m) without increasing its pressure at the sources.

* MWA will save water of 0.434 MCM/day.

* MWA will save electricity around 23 MW-h/day
(excluding production & transmission).

* The electricity reduction is worth ~30 mil.Baht/year
(900,000 USD/year).
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Thank you
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0% water losses
Unit: MWatt-hr/day (%)

EU,DM
Energy delivered to DMs

E0utput Outgoing energy through water loss in DMAs
Output energy 0 (0%)

137 (66.2%)

E LT

E Outgoing energy through water loss on trunk mains
Input

Input energy 0 (0%)
207 (100%) Erom
Friction at thé DM feed lines

25 (12.1%)

EDissipated EF,T
Dissipated energy Friction on the trunk mains
70 (33.8%) 37 (17.9%)
Ery

Friction at throttled valves
8 (3.8%)
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