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A Study on the Design Method and the Effect Analysis for the Introduction
of the Integrated System Model of Individual Urban Utility Plants

Yong-Ki Kim', Tac-Won Lee

ABSTRACT: Recently urban utility plants in urban areas of Korea, such as energy supply
systems, municipal waste incineration systems, sewage treatment systems and so on, have
caused some critical troubles, for instance the insensitive response to the seasonal or daily

variation of loads,
located

large-scale system a

great distance.

the low system efficiency and inefficient use of energy because of the
Therefore

the design method of optimal

integrated system model of various urban utility plants proposed in this study suitably to the
present situation of Korea. Also, the effect analysis for the introduction of compound utility
plants was studied for a new town model on a 60,000 persons scale. As the results we
found that the complex plant was superior to individual urban utility plant in side of the

initial investment expenses, the operating cost and other reasons.

Key words: Urban utility plant(%=A] 7| ¥tA| A)  Integrated system(%3}3}), Complex plant( &}
EWE), New town(4l=A]), Design method(4l A 4<t)
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Fig. 1 A schematic diagram of ecological urban
utility plants linked each other energy-
efficiently and environment-{riendly.
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Fig. 2 The construction method of integrated
system model for urban utility plants.
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Fig. 3 A drawing of the designed complex plant.
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Table 1 The comparison of working expenses
with the installation method for urban
utility plants(Unit : Million Won).

Indiviual) Complex | Rasiogzy)

Sewage_treatment
e 24,100 | 21872

Municipal waste B
incineration plant | 10,000 9,166

Energy supply plant| 41,000 36,755 =

Sub-total | 75100 | 67,793 ~
Constructi t:
expenses 8705 | 71047 | 903

T

V‘Land expenses | 20490 | 17442 8.1
Working cxpensesi 99,195 33,489 f 89.2
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Table 2 Effects for the introduction and the
optimization of the integrated system
model of individual utility plants.

S?)‘f’i’é%er"";{‘i"““t Amount of
cost (Mjlh | B eTr av1r)1g

[Saving rate] | loaving Kate

Distributed enerey | 5390 [19.094) | 12808 [13:49%)
Optinzation of energy | 5010 [104%) | 7,699 [81%)
Utilization of heat 190 [0.7%] %58 [09%]
inelization of {310 [119%] | 1,385 [14%]
L g 50 [02%] | 124 [0.1%]
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operating cost and payback period for
system variations.
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Fig. 5 A balance diagram of heat and material
in each cases for the model city of a
60,000 persons scale.
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