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ABSTRACT: This paper presents and analyzes the effects of on-grid electricity cost, fuel price
and initial capital cost of a CHP system, on the optimum DG and AC capacity and NPV, by using
the ORNL CHP Capacity Optimizer, which was applied to a library in a university. By considering
the current domestic energy cost and initial capital cost, it is shown that the installation and
operation of the CHP system is not economical. However, with the current domestic CHP
installation cost and fuel price, the NPV achieved by the installation of CHP system is greater
when the on-grid electricity price is a factor of x1.5 the present value. Regarding the initial capital
cost of the CHP system, the reduction of the DG cost is much more economical than that of the
AC cost, with respect to NPV. Electricity cost and fuel price have opposite effects on NPV, and

NPV is more sensitive to an increase of the electricity cost than an increase of the fuel price.

Key words: CHP(ZH ), DG(EAFETHA 28 AC(EF2 B¥E7]), NPVGEEEA7FA),
Optimum capacity (3 & & %)
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Fig. 1 Flow chart for optimization model.
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Table 1 Description of the library, utilized in
the present optimization program

Building description Values
Location Daejeon
Length of building 102 m
Width of building 57m
Number of floor 6
Story height 223 m
Building rotation Due south
Lead space cooling equipments 250 USRT
Leg space cooling equipments 250 USRT
Heating boiler capacity 223 HP
Cooling tower capacity 300 RT
Cooling setpoint temperature 23 C
Heating setpoint temperature 17 C
Weekday operating schedule 9AM to 5PM
Saturday operating schedule 9AM to 5PM
Occupant density 323 ft/person
Lighting density 0.6 W/it

60% of the library
Classrooms 30% of the library
Robby 10% of the library
Gypsum

Space of Book collection

Ceiling material

&inch HW concrete

single pane clr. 3mm

Roof structure

Window type

Table 2 Input data for the CHP optimizer pro-
gram

Important demand data Sources

Cooling and heating load,
cooling electric load and
non-cooling electric load

BCHP screening
tool

Kepco and kogas
information

References (2, 8)

Electric and LNG price

DG capital cost

Table 3 Demands of electricity, heating and

cooling
Demands | Electricity Heating Cooling
Annual 4,745,101 8,748 984,569
(kWh) (MMBtu) | (RT-hr)
Maximum 1816 75 1204
(kW) (MMBtu/hr) | (RT)
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Fig. 2 The effects of electricity cost on the
capacity of DG, AG, and the NPV.
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Fig. 3 The effects of DG capital cost on the
capacity of DG, AG, and the NPV.
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Fig. 4 The effects of AC capital cost on the
capacity of DG, AG, and the NPV.
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Fig. 5 The effects of fuel price on the capacity
of DG, AG, and the NPV.
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