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Abstract

As the supply of renewable energy increases, instability problems in power systems arise
because of the output volatility and intermittency of renewable energy. Sector coupling has
recently emerged as a solution to renewable energy problems. Therefore, in this study, P2H,
which converts power into heat during sector coupling, was considered. Considering P2H in
district cooling and heating systems, an optimal operation algorithm for district heating and
cooling facilities was developed. The operating characteristics of district energy heat source
facilities were considered to maximize profits, and economical heat storage tank operation was
also considered for P2H. In addition, useful information for introducing P2H was derived
through a sensitivity analysis to ensure economic feasibility for district cooling and heating
business operators when P2H was implemented.

Keywords: A/ ol 2] (Renewable energy), P2H(Power to heat), HTHoll U 2] &L H](District
heating and cooling facility), %] 2->%(Optimal operation)
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Table 1 CHP input data

» Heat output [Geal/h] Power output [MW/h]
Facility Mode o . o )
Minimum Maximum Minimum Maximum
1 76.40 142.50 117.40 134.53
3 - - 0.00 305.87
CHP
4 0.00 178.70 95.00 126.12
5 56.20 109.80 111.54 139.64
Table 2 PLBinput data
Facility Minimum [Gcal/h] Maximum [Gcal/h]
PLB 0.00 65.00
Table 3 ACCinput data
ACC capacity Accumulation and heat dissipation per Initial heat level
[Geal/h] hour [Geal/h] [Geal/h]
1170.00 10.00 585.00
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Table 4 Optimal operation results depending on whether P2H is considered

Not considering P2H Considering P2H
CHP output [Geal] 10,583.6 8,888.6
PLB output [Geal] 708.5 363.2
Heat storage by P2H [Gcal] - 1,064.0

() AR 220 AAY B4
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8(2) TG A ME 1 9] AL W RS g

A=Y W7 @e= A48 P2HE 5HA] oda 7% HolldAAIRE 92 1,447,626,268[¢] ]
3

Table 5 Profits of District heating and Cooling depending on whether P2H is considered

Not considering P2H Considering P2H

CHP fuel cost [won] 145,414,691 121,607,674

PLB fuel cost [won] 191,759,144 98,367,016
Reversal of power cost [won] 1,784,800,103 2,011,596,897
Heat storage revenue by P2H [won] - 103,112,240
Energy charge [won] - 641,247,655

Total revenue [won] 1,447,626,268 1,253,486,793

Revenue by P2H [won] -194,139,476
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Profit from P2H according to changes in electricity rates [won]
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Fig. 7 Profit from P2H according to changes in electricity rates
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