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Analysis of the Utilization Characteristics of Electrical Power

and Equipments on the Farms
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Summary

The purposes of this study are to evaluate the utilization characteristics of electrical
power consumption, to grasp the present trends in the use of electrical equipments,
to estimate the demand factor and load factor being held, and to evaluate the efficiency
of electical uses for the recently electrified farms cultivating paddy rice. For the
purposes, 109 sample farms located in eleven villiages electrified in six different years
from 1968 to 1973, were chosen at random and investigated on 35 items concerning
to electrical uses and wiring systems. The survey was carried out in 1975, in the
vinicity of Suweon city.

The results are summarized as follows:

i) The average annual power consumption on sample farms is considered to be low,
being 242.9 Kwh. in 1974, and varied according to the different electrified year and
size of cultivated land, respectively. It has significant positive correlation to the area
of farm, too.

ii) Between the number of year of electrical uses and the power consumption, there
is very significant positive correlation, which could be expressed as Y = 43.041+16.108
X, where X represents the number of. years of electrical uses, The annual increment
of power consumption is_m_uch greater at the beginning. of the electrification than that
at the later years, its average being approximately 20 percent. However, it is recom-
mended that any estimation of long-term increments should be carefully investigated.

iii) The monthly power consﬁmption varies considerably throughout a year, in which
the heaviest farm load occurs in November. Observing the seasonal variation of cons-
umption, the winter-time is the heaviest season while the summer is the lowest. The
result implies house lighting is chief contribution to the present electrical consumption
on the farms. )

Comparing the variation of monthly consumption ratios between the sample farms and
industries, the electrical uses on the farms are independant of the industrial uses, and
further, the agricultural uses are of inverse pattern to the farms from the results that
there is negative correlationship between them.

iv) The number of electrical equipments used on the farms are occupied chiefly by
lighting sources. Next to the lighting sources, household appliances of small quantity
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and some motors are us>d. The mean electrical-quantity is about 1, 127.4 watt, which
corresponds to about 37.6 per cent to the contracted quantity. The composition of quantity
is chiefly occupied by the electrical motor of about 1.5 hp., single-phased.

The number of the annual utilization hours of each equipment is tabulated in Table
IV-5. In contradiction to the high utilizaton of iighting sources and small household appli-
ances, the motor is poorly used for approximately 22 hours in a year.

v) More than 55 per cent of farms want to purchase new electrical equipments such
as small household appliances and electrical motors in their -number. The impulse of
purchasing such items is stimulated by the contacts to the mass media and their kno-
wledge on such equipments. »

Consequently, the increase of electrical uses could be prompted by such trials as
education and demonstration. '

vi) The demand and load factors on the farms vary considerably according to.the
greater va.iation of the power consumption, daily or monthly. The daily demand factor
is 22.4 per cent and load factor 18.6 per cent, While the annual demand factor is 1.3
per cent and load factor 70 per cent approximately. Therefore, the low efficiency of
construction cost requires re-evaluation of the present contracted quantity of 3 Kw. or
increase of- electrical uses. :

vii) The electrical energy on the farms devoted chiefly to lighten the farm residences
does not contribute to the farm incomes. Consequently, the cost of electrical consum-
ption presses considerably upon the farm economy.

Therefore, there is great need to build up the -electrical uses on the farms through
the development of new works and techinques to utilize any electrical equipments on
the production of farm products. Further more, such the development should be related

to increase the actual income of the farm consumers.
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VTable —1. Surveyed viliiages and numbers of Sample farms.

Electrif- No. of sample farms
Surveyed Villiage less | 0.5 L0~ | 1.5 more
ied year than Y Rl *2~ | than Sum
0.5ha 1 1.0ha | 1.5ha ! 2.0ha 2. Oha i
1968 | Kyungi, Hwasung, Banwol, Palkok-1-Ri 2 2 2 2 10
Palkok-2-Ri 2 2 2 2 N
1969 |  Yongin, Kusung, Bojung-ri B l 2| 2 ] 2 l 2| 10
1970 | Hwasung, Taé—an, Mang-1-ri 2 2 1 2 2 9
Bibong, Samwha-ri 2 2 2 2 2 10
1971 Bibong, Yangno-ri [ 2 2 2 2 1 9
Namang, Songrim-ri ‘ 1 2 3 2 2 10
1972 Tae-an, Shin-l1-ri 2 2 2 10
Yangkam, Shinwang-ri 2 2 2 2 10
1973 Tae-an, Bankyo-1-ri i 2 2 2 2 10
Tae-an, Bankyo-2-ri | 2 2 2 2 10
Total ‘ 21 } 23 ‘ 22 ‘ 2 | 2 109
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Table § —2. Investigating items and contents.

No. of

{tems items Contents
General ’ o | Address, name, standard of living, area of cultivated land, No. of family,
classification Resisdence, etc.
Electricity for 8 Room index, luminaries, brightness,
lights utilization, etec.
Wiring systems 6 | Types, Branch circuits, Switch control, etc.
Electrical 3 | No. of equipments, quantity, utilization hours, etc
equipments
Effi(_:iency : ’ 7 | Efficiency, Construction cost, Rates, etc.
Observing data‘ 2 | Voltage, Power consumption

Total | 35 |
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Table y—1 Average annual consumptioh of electrieal power in sample farms

Electr- Consu- | Electr- Consu-
ified Villiage med in | ified Villiage med in

year Kwh gear ] Kwh
1968 | Hwasung, Banwal 117.6| 1971 Hwasung, Namvang, Songrim 334.6
Palkak-1-ri 1972 - Taean, Sin-1-ri 187.8

Barwol, Palkak-2-ri 166,61 Yangkam, Sinwang 129
1969 | Yongin, Kusung, Bojung 335.7 } 1973 Taean, Bangkyo-1-ri 329.0
1970 | Hwasung, Taean, Mangpo, 237.4 0 ’ n Bangkyo-2-ri 227.4
Bibong, Samkwa, 257.8 | Mean 242.3

1971 Bibong, Yangno 257.2 |
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Table [ —2 ‘Analysis of variance for the yearly power consumption of the sample farms(Kwh)

Source of Variances E d.f. g S.S. \i M.S. F-Value

Block (2) ' 1 15,105. 00. 15,105.00 | 3.13118.s
 Year (6) 5 298, 435. 60 59,687.12 |  5.1826%

Error (a) 57,584, 40 11,516.88

Main plot an’ 371, 125. 00
Size of Cultivated land (5) 4 306, 665. 73 76,666.43 | 9.0008%*
Y xS 20 118, 398. 07 5,919.75 | 0.6950N.5
Error (b) 24 204, 426, 20 8,517.76.

Split Plot 48y 629, 490, O
Total 59 1,000, 615..00
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Fig. V—1. Variation of Power Cdnsumption
on the farms according to the electrified
Year.
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Table [y —3, Correlation coefficient between the ratio of monthly power consumption to
the yearly amount for Various Purposes.

Item } X, j X, | X, X, X,
X, ] —0.0642 | —0.6805%. | 0.5556 —0.0112 —0.2926
X, | 5 0.2896 —0.0874 0, 9892%* 0.9230%*
X, ‘ ? —0.5178 0. 1906 0. 4443
X, i ‘ —0.0673 0. 9352%%
X, : i | 0. 86344+

Note : The notation of Xi represents the ratio of monthly power consumption for various purposes in
which
X,:Ss oled farms, X, : total consumption by industry, X, agricultural use,

X, : mining use X, : manufacturing use
X, : other industrial use
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Table [V —4. No. of electrical gquipments and their quantity

Purposes; .. , —
poses) Iuminaries | Electric heaters Electric
. [ — - | - power
.Clas'mf- | incandes- | fluorescent . Small
ication - icent lamps | lamps | sum l lrons { ranges { sum motors
No. of ‘ : ‘ |
equipments 3,61 1.92 % 5.53 0. 645 0. 145 0.79 0. 306
quantity 126, 89 \ 38.15 | 165,04 322.58 72.58 395.16 498, 39
Purposes| R
‘ b Other household appliances
Classif- J . I electric . Total
ication\\ T.V. sets l radio* ! phonographs l elecmc fans ’ sum
No. of
Vequi pments 0.29 0.258 . 0.113 0.032 0. 693 7.319
quantity 43,55 15.48 ' 9.03 0.81 68.87 | 1127.46
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BREDNFRY #0715t Aoz BREY

No. of farms(ca)

|

. A
0.3 06 0,9 1.2 1,5 1.8 212427 3v 33

quantity (kw)

Fig. N—6. No. of farms for the quantity
of total electrical equipments.
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Coefficie- |Annual u- Daily util-
Item nts of co- itilization lization

rrelation fhours hours
Incandescent 0.5350%% 1061, 26 2.90
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Radios | 0.37a6%  3310.42 9.07
Electric heaters | O. 4298**1 567. 44 1.55
T.V. sets 0. 3259% ’ 1112, 34 3.05
Motors 0. 0698 22. 56 0. 06
Electric phonog-| 4 2100 | 193393 52.9
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