Journal of Science and Technology Vol. 2, No. 6, 2013 1138133 ngnmansuszinalulad 77 2 avuii 3 2556

(]
a A

mmn‘nmmmm’lwmsﬂ%’nmmsmnqmsxﬁnﬁ'mmaﬂaaa

Optimal Frequency for Adjusting Canal Water Level Cross Regulator
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ABSTRACT

Factors affecting of the optimal frequency for adjusting water level cross regulator are
irrigation structure sensitivity, tolerance and perturbation. These factors were used to determine the
optimal frequency for adjusting water level cross regulator of 5L — 2L irrigation system of Songphi
Nong Operation and Maintenance Project in controlling the offtakes discharge within +0.10 of targets.
The result showed that the sensitivity of offtakes was low, 0.32 — 0.78 m'1. The relationship between
the perturbation and gate adjustment was developed in order to define an optimal frequency for gate
adjustment. Finally, the gate adjustment schedule was adjusted to suit the field operation practices.
Therefore it can be concluded that the discharge should be monitored and the gate should be

adjusted twice a day at 7.30 — 8.00 am. and 3.30 — 4.00 pm.
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Figure 1 5L — 2L Canal System

Table 1 Detail of irrigation structures of 5L — 2L canal system

Number Width Full Supply Water Level (m.msl.)

Structure
of Gates (m.) Upstream Downstream

Offtakes

Head Regulator of 5L — 2L 2 4.00 +17.993 +16.000
Head Regulator of 1R — 5L — 2L 3 1.20 +15.694 +15.314
Head Regulator of 1L — 5L — 2L 1 0.80 +15.646 +15.246
Head Regulator of 2L — 5L — 2L 2 2.00 +14.375 +13.877
Head Regulator of 2R — 5L — 2L 1 0.80 +14.281 +13.850
Head Regulator of 3L — 5L — 2L 1 0.80 +12.555 +11.755
Head Regulator of 4L — 5L — 2L 1 1.75 +10.975 +10.627
Head Regulator of 3R — 5L — 2L 3 2.00 +8.874 +8.059
Head Regulator of 4R — 5L — 2L 2 1.00 +6.376 +5.822
Head Regulator of 5L — 5L — 2L 1 2.00 +6.172 +5.900
Regulators

Cross Regulator of 5L — 2L at Km.3+650 2 4.00 +15.635 +14.835
Cross Regulator of 5L — 2L at Km.9+813 1 5.00 +14.219 +13.019
Cross Regulator of 5L — 2L at Km.14+750 1 5.00 +12.525 +11.525
Cross Regulator of 5L — 2L at Km.20+300 1 5.00 +10.960 +10.310
Cross Regulator of 5L — 2L at Km.24+500 1 5.00 +9.890 +8.540
Cross Regulator of 5L — 2L at Km.26+401 2 2.20 +8.350 +8.150

Cross Regulator of 5L — 2L at Km.33+664 1 1.00 +6.100 +5.605
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Figure 4 Flow chart of determining the optimal frequency for controlling of cross regulator
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Table 2 Coefficient of perturbation equation

Regulator as; a, a, a, R
Km 3+650 0.000001 -0.0002 0.0089 0.0108 0.9987
Km 9+813 0.000001 -0.0002 0.0105 0.0319 0.9994
Km 20+300" 0.000004 -0.0005 0.0179 0.0129 0.9998
Km 20+300" 0.000003 0.0006 -0.0320 0.8033 0.9990

Note: " gate was adjusted between 0 — 45 minutes

Z gate was adjusted between 45 — 72 minutes

0.350

+ Regultor Km.3+650 m Regultor Km.9+813 a Regulator Km.20+300

MFM
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Figure 5 Perturbation and Step Time of 3 Regulators in 5L — 2L Canal System
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1L-2L-2L +15.646 +15.246 +14.446 0.64 0.78 Low
2L -5L-2L +14.375 +13.877 +12.827 0.81 0.61 Low
2R-5L-2L +14.281 +13.850 +12.100 0.96 0.52 Low
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Table 4 Tolerance of water level at cross regulators

Structure Offtake Sensitivity Tolerance

Cross Regulator Offtake m_1 Discharge (%) Water Level (m)
Km3+650 1R - 5L — 2L 0.57 +10 0.175

1L - 5L — 2L 0.78 +10 0.128"
Kmo+813 2L - 5L - 2L 0.61 +10 0.164"

2R — 5L — 2L 0.52 +10 0.192
Km 14+750 3L—5L-2L 0.51 +10 0.196"
Km 20+300 4L - 5L - 2L 0.60 +10 0.167"
Km 26+401 3R - 5L - 2L 0.32 +10 0.313"
Km 33+664 4R — 5L - 2L 0.53 +10 0.189

5L - 5L — 2L 0.58 +10 0.172"

1/ . .
Note: The indicated values are the selected tolerances of canal water level.
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Table 5 Optimal Frequency for Controlling of Cross Regulator of 5L — 2L canal system

Regulator Tolerance Optimal Frequency for Controlling of Cross Regulator
(Toly) Calculated Adjusted Adjusting Adjusting
m. Hours/Time Times/Day Schedule#1 Schedule#2
Km3+650 0.128 17 2 07.30 15.30
Km9+813 0.164 17 2 07.30 15.30
Km 14+750 0.196 24 2 07.45 15.45
Km 20+300 0.167 12 2 07.30 15.30
Km 26+401 0.313 68 2 07.45 15.45
Km 33+664 0.172 12 2 07.30 15.30
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