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Application of the SCE-UA to Derive Zone Boundaries of a Zone Based
Operation Rule for a Dam
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Abstract

The purpose of the study is to derive a long term reservoir operation method that is easy to understand and
apply to practical use for dam operators. The zone based operation rule is a simple method to make operation
decisions by criteria corresponding to storage zones. The reservoir storage levels dividing a reservoir, however,
must be determined by some methods. We developed a reservoir operation model based on the zone based
operation rule and the shuffled complex evolution algorithm (SCE-UA) was used to determine storage levels
for zone division. The model was applied to Angat Dam in the Philippines that has trouble in water supply
due to imbalance between supply and demand. We derived a zone based operation rule for Angat Dam and
applied it to the reservoir simulation of Angat Dam using the historical inflow. The simulation results showed
water supply deficit and power generation were improved by 34.5% and 21.2%, respectively, when compared
with the historical records. The current study results may be used to derive a long term reservoir operation rule.

keywords : reservoir operation, zone based operation rule, SCE-UA, Angat Dam
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Table 1. Water Levels for Reservoir Operation
Predicted water level Reservoir operation (release) Zone

Level (ST,+QF,) > Max. level

- (domestic + industrial + agricultural) x 1.0
- Additional release (6)
- Spill

Up. level < Level (ST,+QF,) < Max. level

- (domestic + industrial + agricultural) x 1.0
- Additional release

(5)

Mid. level < Level (ST,+@QF,) < Up. level - (domestic + industrial + agricultural) x 1.0 (4)
Low. level < Level (ST,+QF,) < Mid. level | - (domestic + industrial + agricultural) x 0.8 (3)
Min. level < Level (ST;+QF,) < Low. level | - (domestic + industrial) x 0.8 ()

Level (ST,+ QAE) < Min. level

— (domestic + industrial) x 0.5
If level < low water level then none

1)
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Fig. 3. Location of Angat Dam

Classification Unit Information Remark
Type - Rockfill Dam
Height m 131
Dam
Length m 568
Crest elevation ElL m 2215
Basin area ke 568
Reservoir surface area e 23
Flood water level ElL m 219
Reservoir Normal water level EL m 212
Restricted water level ElL m 210 May 1st ~ November 30th
Low water level ElL m 160
Effective storage capacity 10° o’ 850
Classification Occupation Install(el\(jw(‘:;;paaty Rate(cllnilead d?g:}i;;r?;r;z)
Unit 1 50 132 42.2
Main Unit 2 50 132 42.2
Unit 3 50 132 42.2
Unit 4 K-water 50 132 42.2
geig‘r’;iiron Unit 1 6 102 6.9
Unit 2 6 102 6.9
Auxiliary Unit 3 6 102 6.9
Unit 4 MWSS 10 102 12.15
Unit 5 18 102 22.0
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Input data

Time check ¥
current step < max. step

initial water level,
specifications of the reservoir,
monthly supply,

Compute predicted water level
storage(t) + predicted inflow(t)

Compute power gen.

inflow etc.

!

Determine reservoir operation zone

Setup reservoir operation zone

= - ‘Write results
Determine reservoir release storage; stage; debcll, eic:
release(t)

!

Compute storage
storage(t+1) = storage(t) + observed inflow(t) - release(t)

End

Fig. 4. Flowchart of the Developed Reservoir Operation Model
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Table 5. Comparison of Water Supply and Deficit between Historical and Simulated Data
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