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Abstract

The multiple reservoir system operation model was developed for the Mae Klong River Basin, Thailand using
the daily reservoir data during 2002-2013. The objective of this study was to simulate the complex reservoir
operation system and to propose the water allocation concept of joint operation of reservoirs in the different
manners. The simulation run covered as follows; dam-reservoir system constructed completely and used in the
existing time and planned to construct in future, reservoir rule curves currently employed, water allocation
concepts applied during the normal operation periods such as (1) Fractional Water Allocation, (2) Capacity Sharing
Concept, and (3) Adjusted Storage Ratio, determination of release coefficient which some shortage was allowed
during the critical drawdown periods, as well as the operating policy at Mae Klong Dam by using simple rules. The
results obtained from the operation model could help create guidance especially for the reservoir operators at
EGAT and RID offices to determine the released water accordingly to the water availability and to enhance

effectiveness in supplying water to satisfy multi-sectoral water uses in the Mae Klong River Basin.
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Figure 1 Dams-reservoir system and the Greater Mae
Klong Irrigation Project in the Mae Klong River Basin,
Thailand.
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Figure 2 Reservoir-hydropower system and water
demand nodes indentified in the multiple reservoir

system operation model of Mae Klong River Basin.
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Table 1 Scenario setting designed for multiple reservoir

system simulation.

Reservoir System

SNR, VJK, TN, MK

SNR, VJK, TN, MK, JD
Simulation Period
2000-2013
WY-2002, NY-2007, DY-2005
Operating Policy Used for A Single Reservoir

Existing Case

Future Case

Long Term Operation

Short Term Operation

Operation
SNR Rule curve developed by
VIK EGAT in 2001 and 2012
N Simple rule_58.60 m msl
MK Simple rule_+22.50 and
+22.90 m msl and linear
release rule
BJ Simple rule_+80.00 m msl

Operating Policy Used for Joint Operation between
SNR-VJK Reservoirs during Normal Operation Period

Fractional Allocation Ratio, FR
Capacity Sharing Concept, CS
Adjusted Storage Ratio, ADR

Target Downstream Water Demand at MK Dam

DEMK TWD=AWD=DW+ADWR
DS120 TWD=DW+DWR120
DS130 TWD=DW+DWR130
DS140 TWD=DW+DWR140
Alpha, AL
AL0.70 30%, 23%, 20%, 10% of
ALO.77 water shortage are
AL0.80 allowed, respectively
ALO.90 during drawdown period.

Remark : TWD=Target Water Demand = AWD=Actual Water Demand
DW=Diverted Water through Canal Distribution System
ADWR=Actual Downstream Water Release at MK Dam
DWR120=Downstream Water Release = 120 cms
DWR130=Downstream Water Release = 130 cms
DWR140=Downstream Water Release = 140 cms

3 wWauazlasal
31 KWANITUATIFYTOYAANY)
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wordnieudadudiavaegoru Tuvasivsunanulugas
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Figure 3 The result of water year classification using

probability-based technique.
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Figure 4 Released water at MK Dam through canal
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Table 2 Hydropower productivity of SNR, VJK and TN
Dams during 2002-2014.

Hydropower Productivity SNR VJK TN
Avg. Annual Energy 1,751 892 196
(GWHr)

Avg. Released Water
(mcm/day)
® Monday-Friday 15.89- 15.61- 12.78-
16.57 16.08 13.51
® Saturday-Sunday 11.61 14.09- 11.80-
1552 13.11
Avg. Water Head (m msl) 11397 63.03 1735
Avg. Working Hour (Hr) 11-14  8-14  15-16
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Figure 5 Comparison of the calibrated and observed
water levels of SNR reservoir.
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Figure 6 Comparison of the calibrated and observed
water levels of VIK reservoir.
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Table 3 The calibrated results performed by the
multiple reservoir system operation model of the Mae

Klong River Basin.

Reservoir Operation Data ~ Data during 2002-2013

Actual  Calibrated
Operation  Results
SNR Dam
Annual Inflow (mcm/yr) 5,369.87 5,369.87
Water Level (m msl) 172.57 172.57
Total Release (mcm/yr) 5,690.40  5,690.40
Pumped Water (mcm/yr) 703.41 703.41
Spilled Water (mcm/yr) 0.00 0.00
Evaporation Loss (mcm/yr) 445.46 452.60
Electricity (GWhr) 1,506.75 1,511.84
Ending Storage (%) 67.52 66.40
VJK Dam
Annual Inflow (mem/yr) 6,088.58  6,088.58
Water Level (m msl) 146.91 146.92
Total Release (mcm/yr) 5,715.97 5,715.97
Spilled Water (mcm/yr) 14.90 14.90
Evaporation Loss (mcm/yr) 419.13 402.29
Electricity (GWhr) 900.07 893.42
Ending Storage (%) 71.90 75.37
TN Dam
Annual Inflow (mcm/yr) 4,780.03 4,986.72
Side Flow (mcm/yr) 0.00 -206.69
Water Level (m msl) 58.55 58.60

Table 3 (Cont’d)

Reservoir Operation Data

Data during 2002-2013

Actual  Calibrated

Operation  Results
Total Release (mcm/yr) 477159 477183
Spilled Water (mcm/yr) 50.71 50.71
Electricity (GWhr) 234.88 236.05

MK Dam

Annual Inflow (mem/yr) 10,486.86  10,486.88
Side Flow (mecm/yr) 2,866.01 2,866.01
Diverted Water through 6,727.54 6,725.08
Canal Distribution System
(mcm/yr)
Downstream Water Release  6,625.33 6,628.45
(mcm/yr)
Water Level (m msl) 22.50 22.12
Electricity (GWhr) 74.00 105.25




MIATANNALIFINTTUNYASaUSEelng TN 25 atun 2 (2562), 7-18

3.3 WaNI391a09nIsUfURNTsr UV AU Ul

331 Wan1TweInsufURnseraiuiseze

Kan13aesnsUfoRnissruusraivinssesenly
Hagturesduinuingss lasnsusuifisunadnsilian
nssaesszuulasardeliunasinsufoansennivi
vosdouruniuniuazidoundnansalul) we. 2544 wag
WA, 2555 wagimuasUuuuinasinsfiRinisenafuih
ity 3 Uy Feildimunlfnrudesnisintme
vhedounsnasafuaudesnisieseiagiu (W
nsdnassnaseiidouninast) wasfmuaduussaninisg
Udesihlutishtiosnniouniuaiuniuanifoundag
NI 1WU’J’]N@HT}TUQUMﬂ’]iivUUE}NLﬂ‘U‘LJ’lﬂ’JEJ
inausinisdaasnhiuiusswihalouniuniuniuantond
sasnsats 3 suuuuiitiauslinaliuandsiunnin i
Foyan1sufiRnsaseidlundvesuinahiivdosstonu
Wesidudusuaiiufniinaiduannisdiaes sauds
wd i indslduansmanisiSoudiouliiulu Foure
.

2,500
2,450
2,400
2,350
2,300
2,250
2,200
2,150
2,100
2,050
2,000

Electricity (GWhr)

2,158 = 2,155 | 2,154

FR

o
o

cs
ADR

%] a4
o [a)
<<

Actual Operation
Calibrated Results

RC2001 RC2012

Figure 7 The simulated electricity of SNR and VJK
Dams performed by long term operation model
when reservoir rule curves developed in 2001 and

2012 were employed.
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Figure 8 The simulated water levels of SNR and VJK
Reserviors for the different values of downstream

water release at MK Dam.
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Figure 9 The simulated water levels of SNR and VJK
Reserviors for the different values of target water
demands at MK Dam.
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Figure 10 The simulated water releases of SNR and
VJK Reserviors for the different values of target water
demands at MK Dam.
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Figure 11 The simulated electricity of SNR and VJK
Reserviors for the different values of target water
demands at MK Dam.
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Figure 12 The simulated water levels of SNR and VJK

Reserviors performed by short term operation model

in wet year, normal year and dry year.
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Figure 13 The simulated water releases of SNR and

VJK Reserviors performed by short term operation

model in wet year, normal year and dry year.
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Figure 14 The simulated electricity of SNR and VJK

Reserviors performed by short term operation model

in wet year, normal year and dry year.
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Figure 15 The simulated electricity of JD Reservior
performed by long term operation model for the

future case.
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