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Analyse of the Electric Energy Savings Effects of Adjusting Water Turn-
over on Land-based Fish Farms Raising Olive Flounder Paralichthys
olivaceus

Nam Lee Kim, Noh Back Park', Jin Choi and Byung Hwa Min*

Aquaculture Research Division, National Institute of Fisheries Science, Busan 46083, Republic of Korea
"Marine and Fisheries Bioresources Division, Ministry of Oceans and Fisheries, Sejong 30110, Republic of Korea

This study was designed to analyze the effects of reducing water turnover in olive flounder Paralichthys olivaceus
farms, focusing on olive flounder growth, decreasing electricity costs, and developing measures to ensure business
stability. Daily water turnover was set at 18 in the control group and six in the experimental group. Juvenile fish were
reared for 12 months. No significant differences in mean weight were observed between groups until five months.
After five months, the mean weight of the control group grew significantly faster than that of the experimental group.
Maintaining water turnovers leverl at six turnovers for the first five months after stocking juvenile fish and then
increasing water turnover resulted in a 34.4% reduction in electricity costs compared to the control group. This ap-
proach presents a potential method to enhance the profitability of olive flounder farms and ensure stable productivity
and profitability without sacrificing olive flounder growth.
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Table 1. Annual operating cost of the experimental farm

ltems Cost (1,000 won) Operating costs (%)
Feed cost 500,000 29.5
Labor cost 363,000 214
Electricity cost 230,400 13.6
Depreciation cost 175,684 10.4
Maintenance cost 100,000 5.9
Seedstock cost 87,500 5.2
Tax and public charge 70,000 41
Medicine cost 60,000 3.5
Food expenses 40,000 24
Office expenses 35,000 2.0
Others 25,000 1.5
Selling expenses 8,300 0.5
Total 1,694,884 100.0
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Weight gain rate (%) = (final body weight-initial
body weight/initial body weight) X 100

Feed efficiency (%) =
Weight gain rate/feed intake (dry matter)
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Table 2. Environmental conditions during the experimental period

Turnovers of day

Parameters

18 6
Water temperature (°C) 17.0-22.8 16.7-22.8
Salinity (psu) 29.8-34.0 29.8-34.0
pH 75-7.9 7.3-7.8
Turbidity 0.5-4.4 0.5-8.7
Dissolved oxygen (mg/L) 4.2-10.5 3.1-9.9

Table 3. Electric rates of agricultural service

I Demand charge Energy charge
Classification (Won/kW) (Won/kWh)
A 360 35.4

Low-Voltage 1,150 53.0

Summer (Jun-Aug) 55.7

Spring, Fall
1210 (Mar-May, Sep—Oct) 537

Winter (Nov—Feb) 55.7

B Low-Voltage
(A B)

Source, KEPCO (2023).
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Fig. 1. Mean (£S.D) body weight of olive flounder Paralichthys
olivaceus according to different water turnovers. “Significant dif-
ference at P<0.05 level.
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Table 4. Growth performance and survival of olive flounder Parali-
chthys olivaceus according to different water turnovers

Turnovers of day

Parameters

18 6
Initial mean weight (g/fish) 23.2+4.0 22.2+3.7
Final mean weight (g/fish)  1,447.0+160.5 764.7+134.1
Weight gain (%) 6,190.4 3,228.3
Feed intake (kg) 15,431 9,666

Feed efficiency (%) 94.1 78.4
Survival (%) 94.6 922
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Table 5. Energy consumption according to different water turnovers

Water lift pump

Turnovers of day

hp' kw Unit Operating time/day kWh/day kWh/year
18 150 112.5 2 225 24 5,400 1,971,000

60 45 3 135 24 3,240 1,182,600
Total - - 5 285 24 8,640 3,153,600
6 60 45 3 135 24 3,240 1,182,600
'1 hp=0.75 kW.
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71855 vusEA 1834 thy] 63 23A] Ar|aFo
62.5% A=l A7F 122,304,8169& Ae 4= = AL
2 ey

oo

B AT A XA Bk A gl W2 i X9 A
wo} 7|93 AYAIE BASGOn, 1 4TS o
sleef Mg kS AAIBkTE 1209 7 Bgol me A
= A} AT, 188) 0] 18] 6314 Al Y29 AR EsL WA

6

Epyith A7 952 B4 Ay}, SRS 1834 olA 6314
o7 29U A9 7Y = STi(150mH 20h, 60w 3tH)
o A &4 3tj(60mtE] 3th)E 7H50] 753 Ao & R,
olo] W FrH Lo et 7|2 gy AYsragol At
o] A7 % 122,304,8169(62.5%)2] A7]ago] Azte= A
© 2 et

SATE 634 Al A7) @5 A2 7 sh J A9 B2 4%
L& Qe 50 7as -7 qlet whebA] Sk whE A
Aol 204 Aol 7k UehtA] g A 4l 5 SR

Table 6. Energy saving rate according to different water turnovers

Turnovers of day

63]4, 1 o] K ek F7HAA 183 4S f-AIoh= W
bl gt Aenl-g-& EAskqch 1 A, A7t 72T
4,177,622, 17F M2 124,210,800€ 0.2 & #17]
S5 128,388,422 0 2 A E @l whebA] 183] 7 ojm] A
7] 8.50] 34.4% HhE] o] 471 67,299,283 2] A7) 2Fe A
e Qe A o2 YETH(Table 7).
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Table 7. The estimated energy saving rate by applying turnovers
considering optimal growth of olive flounder Paralichthys oliva-
ceus (6 turnovers of day, juvenile-5 months; 18 turnovers of day,
6 months-12 month)

Parameters

18 6 Parameters Values
Electrical energy (kW/year) 3,153,600 1,182,600 Electrical energy (kW/year) 2,300,400
Demand charge (won/year) 5,648,616 2,118,231 Demand charge (won/year) 4,177,622
Energy charge (won/year) 190,039,090 71,264,659 Energy charge (won/year) 124,210,800
Total charge (won/year) 195,687,706 73,382,890 Total charge (won/year) 128,388,422
Energy saving rate (%) - 62.5 Energy saving rate (%) 34.4
Energy saving charge (won) - 122,304,816 Energy saving charge (won) 67,299,283
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