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A Study on the Electric System Design by
the Forecasting of Maximum Demand
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Abstract

In this paper, the basic idea of optimum electric system design by means of the forecasting of
‘maximum demand is presented, and the load characteristics and practical operating conditions are
based on the technical data.

After reconstruction of the model plant by use of above method, power supply reliability, future
extention, initial cost, and running cost saving effects are analyzed.

As a result, it is verified that the systems wherein the power is supply to each load from main
transformer whose capacity is calculated by forecasting are enconomic rather than the systems wherein
the power is supply to each electric feeders from each corresponding transformer.
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Table2.1. Examples of an research into electric
facility, capacity and
maximum demand.

g (A Aol gF(VA) | dd +4 A90W) %)

Z (AR 2ulSF(W) [Ag585 46 4F(W)

¢ =\| 294 | A |29 394 | 924 [B2HA

AME4| 1.08 | 1.08 | 0.29 | 59.9 | 60.6 | 15.9

& %099 | 1.02 | 0.25 | 59.0 | 600 | 15.6

wala| 111 | 1.13 | 0.24 | 59.7 | 61.7 | 12.6
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Table 5.1. Load characteristics of the model plant
a) %-318&(Load factor)
dt A9 AE-F(kWH) A 8 AY (kW) Ha A (kW] 53-&(%)
24,774,000 5,635 2,828 50.2
b) #8288, ¥ 5&(Demand factor, Diversity factor)
R34y £F(kW) FAANSF2BYkW] | ME Ad Fa3de Fo& 235&
A (kW)
12,560 5,635 5,636 449 1,152
¢) @7+ A3 Q2 (The electric power cost for one year)
7188 F A& 8 F ki A A dad
251,334,046 ¥ 978,710,164 9 1,230,044,2109 49.814 /kWH
d) 249 F#e] ©Wglty] Z(Transformer banks of the model plant)
H]ly] &% 384 == | HA A A8 2= 7] Wty () 5 329 vF
Ad AT A (kW) a3 EAE kW)
9,800 7,360 16 12
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Table 5.2. Transformer specification of the model plant
3t NO A & 4 5 | &FkVA]| & F A 24 %4 H| 1
NO 1 22.9kV/3.3kV 10 500 3 1,500 4—4
NO 2 22.9kV/3.3kV 30 300 1 300 4—4
NO 3 22.9kV/220V 10 500 3 1,500 4—4
NO 4 22.9kV/3.3kV 30 1,500 1 1,500 4-—4
NO 5 22.9kV/3.3kV 30 750 1 750 4—4
NO 6 22.9kV/220V 30 750 1 750 4—4
NO 7 22.9kV/220V 30 200 1 200 4—4 7/11ITREA
NO 8 22.9kV/220V/110V 19 3W 200 1 200 4—4
NO 9 22.9kV/220V 3¢ 400 1 400 4—4
NO 10 22.9kV /220V 30 400 1 400 4—4
NO 11 22.9kV/220V 3o 750 750 4—4
NO 12 22.9kV/220V 3o 1,000 1 1,000 4—4
NO 13 22.9kV/220V 30 750 1 750 4—4
& A 17 10,000

* 7911 ol % F 12719 R3z-g 16019 MY = 9800(kW)e] A
13 137 R3ia-& 17dl9] |72 10000[kVA]i A AR L+ 90»4 74 11¢ A= NO7 %3}
FEE AG7IE AAs F 127 Fet2& 1609 AA7I=AM AGgF 9800(kWIz Rae] AL TF
33 NO2, NO3, NO4 ®g719] 2252 IFAT7] 4 =e 7 934 ol doz HEE.

X 53 $£ZHHAe HetT| AlY
Table 5.3. Transformer specification of revised drawing

-3 NO A F B & 8%F(kVA) T F o] i
FALHEL 22.9kV/3.3kV 30 5,000/6,600 1 FRAEE 19 FHEFY
OA/FAEH, Y—4
FAguLr] | 229kV/33kV | 30 | 2500/3,300 3 FAEY To FHYr
OA/FAE}Y], Y—4
NO1 FUP7] 284Fe] $EdH o
NO2 LABE7E ez APHS
) HEZ J|EHY7] EEL
NO3 3.3kV/220V 30 | 1,000/1,300 1 Y—4 OA/FAE}S]
NO4 3.3kV/220V 30 | 1,000/1,300 1 Y —4 OA/FAE}S]
NO5 3.3kV/220V 30 750 1 Y—4
NOs6 3.3kV/220V 30 500 1 Y-—4
NO7 3.3kV/220V 30 500 1 Y—d
NO8 3.3kV/220V 103W 200 1
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Fig. 5.2. One line diagram of the model plant
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Table 5.4. Electric characteristics of oil —immersed transformer.
A 2 At & 5 <
4= 2F(kVA) | 1ZA<}/234% d T 24 %4 E&(%) | E(W) | B&(W)
1 1,500 22.9kV/3.3kV 30 4—4 98.8 3,140 14,300
2 500 22.9kV/3.3kV lo 98.45 1,370 6,500
3 1,000 22.9kV/220V 3o 4—4 98.6 2,360 11,900
4 750 22.9kV/220V 30 4—4 98.53 1,780 9,400
5 500 22.9kV/220V 30 4—4 98.45 1,450 6,400
6 400 22.9kV/220V 3o 4-4 98.4 1,280 5,200
7 300 22.9kV/220V 3o 4—4 98.2 1,070 4,400
8 200 22.9kV/220V 30 4—4 98.15 870 2,900
9 400 22.9kV/220V 30 4—4 98.4 1,280 5,300
10 200 22.9kV/440V 30 4-—-4 98.15 870 2,900
11 200 22.9kV/220V 1o 98.4 670 2,600
12 5000/6600 22.9kV/3.3kV 3¢ Y-—4 98.96 7,900 44,500
13 1000/1300 3.3kV/220V 30 Y4 98.5 2,250 13,000
14 750 3.3kV/220V 30 Y—-4 98.54 1,850 9,300
15 500 3.3kV/220V 30 Y—-4 98.37 1,350 6,950
16 200 3.3kV/220V 1o 98.4 600 2,650
17 500 3.3kV/220V 30 Y—-4 98.3 1,300 7,300
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