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Abstract — To respond effectively to climate change following the launch of the new climate system, the government
is seeking to expand the use of distributed power resources. Among them, the district heating system centered on Com-
bined Heat and Power (CHP) is accepted as the most realistic alternative. On the other hand, the government recently
announced the change of energy paradigm focusing on eco-friendly power generation from the base power generation
through 8" Basic Plan for Long-term Electricity Supply and Demand(BPE). In this study, we analyzed the quantitative
effects of profit and loss on the CHP operating business by changing patterns of the heat production, caused by the
change of energy paradigm. To do this, the power market long-term simulation was carried out according to the 7™ and
8" BPE respectively, using the commercialized power market integrated analysis program. In addition, the CHP oper-
ating model is organized to calculate the power and heat production level for each CHP operation mode by utilizing the
operating performance of 830MW class CHP in Seoul metropolitan area. Based on this, the operation optimization is
performed for realizing the maximum operating profit and loss during the life-cycle of CHP through the commercial-
ized integrated energy optimization program. As a result, it can be seen that the change of the energy paradigm of the
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government increased the level of the ordered power supply by Korean Power Exchange(KPX), decreased the cost of
the heat production, and increased the operating contribution margin by 90.9 billion won for the 30 years.

Key words: Energy optimization, Combined heat and power, Distributed power resources, Long-term electricity supply
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Fig. 1. Study Procedure.
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Fig. 2. KEPTA System Structure.
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Fig. 3. ENetPlan System Structure.
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Fig. 4. ENetPlan’s Visual Modeling Configuration Screen.

Table 1. Comparison of Power Demand Outlook and Performance by

the 7" Basic Plan for Long-term Electricity Supply and Demand o] o Ae] Was 55 arefste] 73k Rl R win] el
(BPE) 2 BEXE AL YR E AEFeH VFoRE A%
2016 2017 Tt 52,451 GWh 5h2 =00, 99528 7120 2= 7.9GW S
Outlook 510 TWh Outlook 533 TWh S==O]TH(Table 2).
7" BPE’s Outlook Vs Vs
vs Performance Performance 497 TWh  Performance 506 TWh B
(A2.5%) (A5.1%) 3-1-2. 2dn] AlE
AN 8ak FEAIFAA AR, A'E T2 71ALA FAlelA
Table 2. Comparison of Electricity Demand Outlook Between 7™ and 8" BPE
Year Targeted Demand Outlook (GWh) Peak Demand Outlook (MW)
7" BPE 8" BPE Diff 7" BPE 8" BPE Diff
2014 477,592 - 80,154 -
2015 489,595 - 82,478 -
2016 509,754 497,039 -12,715 84,612 85,183 +571
2017 532,622 506,981 -25,641 88,206 85,206 -3,000
2018 555,280 519,069 -36,211 91,795 87,155 -4,640
2019 574,506 530,358 -44,148 94,840 88,538 -6,302
2020 588,352 540,054 -48,298 97,261 90,342 -6,919
2021 600,063 548,898 -51,165 99,792 92,104 -7,688
2022 609,822 556,088 -53,734 101,849 93,314 -8,535
2023 617,956 561,700 -56,256 103,694 94,525 -9,169
2024 625,095 566,228 -58,867 105,200 95,672 -9,528
2025 631,653 569,824 -61,829 106,644 96,670 -9,974
2026 637,953 572,800 -65,153 107,974 97,568 -10,406
2027 644,021 575,229 -68,792 109,284 98,404 -10,880
2028 650,159 577,029 -73,130 110,605 99,131 -11,474
2029 656,883 578,515 -78,368 111,929 99,839 -12,090
2030 - 579,547 - 100,498
2031 - 580,443 - 101,065
Average 2.1% (’14~29) 1.0% (’16~°31) -52,451 2.3% (’15~29) 1.3% (’17~31) -7,860
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Table. 3. Power Supply Mix Outlook of the 8" BPE
Year Nuclear Coal LNG Renewables Others
2017 22.5% 36.9% 37.4% 11.3% 8.9%
2022 27.5% 42.0% 42.0% 23.3% 7.6%
2030 20.4% 39.9% 47.5% 58.5% 7.4%
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Fig. 5. Comparison of Generating Capacity Scale Outlook Between
7" and 8™ BPE.
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BPE in terms of the Power Demand of 8™ Basic Plan.
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Fig. 7. Power Supply Generation Mix Forecast of the 7" BPE.

Table 4. Basic Assumptions for Long-term Simulation of Electricity Market

Classification 7" BPE 8" BPE
Electricity Demand Outlook 8™ BPE Outlook
Fuel Cost Outlook Fuel Cost at Dec 2017
Investment Plan for New Entry Generators 7" BPE 8" BPE
Shutdown Plan for Existing Generators 7" BPE 8" BPE

Maintenance Plan for Each Generator

Nuclear(60 days/year), Coal(40 days/year), LNG(20 days/year)
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Fig. 10. Utilization Ratio Forecast of Operator A(J-Class).
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Table 5. Operator B’s CHP Operating Mode Specific
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(100% Load) Production J Electricity Production  Electricity Production Elec. Capa.)
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Mode 5(HRH) 731IMW 1,241Gcal S549MW 182MW 333Gceal/h 52.97%
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Fig. 12. Heat Production Pattern Forecast of Operator B by the 7" BPE.
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Fig. 13. Heat Production Pattern Forecast of Operator B by the 8" BPE.
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Heat Supply Household ~ Residential Heating Cost

Won/kWh Won/kWh Kwon/Gceal Kwon/Gceal # of Household Kwon/Gceal
2014 141.78 141.78 81 98 3 92
2015 101.60 101.60 61 81 3 92
2016 76.91 76.91 45 68 6 74
2017 81.39 81.39 49 68 9 73
2018 79.39 82.07 53 63 13 71
2019 71.56 75.78 53 63 19 71
2020 74.37 78.04 53 63 19 71
2021 72.08 77.45 53 63 30 71
2022 66.43 72.07 53 63 43 71
2023 62.05 70.28 53 63 46 71
2024 60.89 71.35 53 63 47 71
2025 61.35 72.93 53 63 47 71
2026 60.57 75.37 53 63 47 71
After 2027 59.18 76.66 53 63 47 71
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Table 7. Comparison of Profit and Loss of Operator B for the life-cycle of the District Heating Business

Classification 7" BPE 8" BPE Diff
Generation (GWh) 18,618 29,143 +10,525
Heat Production (Tcal) 9,155 9,155 -
- by CHP (Tcal) 1,670 3,845 +2,175
-by PLB (Tcal) 7,485 5,310 -2,175
Electricity Charge (Mwon) +2,074,233 +3,075,120 +1,000,887
Hear Charge (Mwon) +649,330 +649,330 -
CHP Fuel Cost (Mwon) -2,080,738 -3,151,018 -45,873
PLB Fuel Cost (Mwon) -551,720 -391,456 +160,265
Contribution Margin (Mwon) +91,105 +181,977 +90,872
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