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Abstract

In this study, we introduce a model that satisfies energy efficiency and economical efficiency by

introducing and demonstrating cogeneration generators in industrial complexes using various actual

data collected at the site. The proposed model is composed of three scenarios,

operation,

scenario operated according to demand, and a fusion type.

ie, full - time
In this study, the power

generation profit and surplus thermal energy are measured according to the operation of the

generator, and the thermal energy is traded according to the demand of the customer to calculate the

profit and loss including the heat and evaluate the economic efficiency.

As a result of the study, it is relatively profitable to reduce the generation of the generator under

the condition that the electricity rate is low and the gas rate is high, while the basic charge is not

increased. On the contrary, if the electricity rate is high and the gas rate is low, The more you start

up, the more profit you can see. These results show that even a cogeneration power plant with a

low economic efficiency due to a low "spark spread" has sufficient economic value if it can sell more

than a certain amount of heat energy from a nearby customer and adjust the applied power through

peak management.

» Keyword: CHP(Combine Heat and Power),
EMS(Energy Management System)
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[I. Preliminaries
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1.2 CHP Generator
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2. Billing System

2.1 Electricity

2.1.1 Electricity Plan

A7 ede AE A &
A0, BAE, NNREE, Jug %
o, %l e AR £9H T ok
& 5L TAAE AgaA e A
Aee s Agsjel Fo0) AL B, Theude
2 JFHol A Hle] W 2FS A
2 a7t A2 AR (AR}, SHehelE ?8_7} ‘E%% Al
(bl vlsl s a=S A&l

B Aol A ASEd He AlEE 2RSS 19 A &
wAE AR AR AR o] % 4,
oA Arggich

oo
ol
_‘_.
J
o 1
2]
N
—_
g

o3
T



An Empirical Study on the Operation of Cogeneration Generators

for Heat Trading in Industrial Complexes 31

2.1.2 Electricity Bill Calculus o A Al = AoEARAE X gL + Adr| 2SS
A7)0 = U188 + AEF 85) + FIPIAA + A=A + s

ALldi=s o A Al = AoEAAE X FEEL + Ayl 2SS
o 7R 8 215 HuFsl] wE oF 718852 7P|, AN 1o s s
o AEH o5 AVAEHol 2 8 F A5 AR AAIGlo| (A A, i Aokl ulgh) ¥
o FIHAIAlL A7 859 10% Qs Fsls ggolrh AL TS ZF Aol ARES 2
o AHAAVE 71859 3.7% AHFS AVE AR el 2ot

2.2 Gas
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2.3 Heat

2.3.1 Heat Plan

A & 23 AH8AY 54, 5 e gy, o
%, AHTFEE ALgA) w2 FA)E geleke FHE
B, Qg TTE So= TEE AnHIlL B ATelA
A% SGHE A=A AMgElE @ 23 Aok 2
me g AGe 424 8F § Aokl Ay

2.3.2 Heat Bill Calculus
At 4 272 A7), 7kA, £ 59 &
|Eea7y A BE 945 24

]
=7
T FAkete] ARtETH 111,

3. Demand Analysis

3.1 Demand Forecast Model
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3.2 Power Demand Analysis
3.2.1 Power Demand Analysis
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3.3 Heat Demand Analysis

3.3.1 Demand Analysis
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Fig. 3. Graph of gas usage by time of day
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4. Site Design
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Fig. 6. Seasonal Heat Capacity Graph
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.3 Demonstration operation
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Table 3. Spark Spread(Unit: KRW)
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Power [166.7/109.2[109.378.6(109.378.6[191.1109.2109.3 78.6166.7[109.2

Refunds| 5.3 5.3 |5.3|/5.3|5.3/5.3/5.3/5.3/5.3/5.3|5.3/5.3

Safe (1.1 (11|11 1010010011011 111111111

Steam |47.2|47.2|47.2|47.2|143.1|43.1|42.6|42.6|42.6|42.6|43.1|43.1

Profit |38.4-19.1-19.0-49.7|-7.2-37.976.1|-5.8|-5.7-36.450.2|-7.3

Hot
water

* ol Max=

46.5|46.5|46.5/46.5/42.5/42.5/42.0/42.0/42.0/42.0{42.5|42.5

Z|t 25t AlZHHE, Mid S2HESH A|ZHH & LHERACE

= (safe) Tl 73t Z]—A1]§_ o oj:ng/] 1 9]
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A

N
o
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2.3.2 Break-even Point
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Table 4. Monthly profit and loss (Unit: KRW 1,000)
Month Power Gas e Steam Hot Total
nce Water
1 Max | 41,126 |-36,499| —1,281 9,822 6,775 19,942
Mid | 17,230 |-21,899| -769 5,893 4,064 4,519
5 Max | 39,167 |-34,762| —-1,220 | 9,354 6,452 18,991
Mid | 18,598 |-23,637| -830 6,361 4,386 4,878
3 Max | 23,754 |-30,590| -991 8,231 5,677 6,081
Mid | 19,441 |-32,675| —1,059 | 8,793 6,064 564
4 Max | 21,738 |-25,292| -937 6,830 4,711 7,051
Mid | 19,821 |-30,034| -1,113 | 8,111 5,593 2,378
5 Max | 22,826 |—26,558| -984 7,171 4,945 7,400
Mid | 18,986 |-28,770| —1,066 | 7,769 5,359 2,278
6 Max | 27,711 |-19,666| -738 5,313 3,664 16,283
Mid | 30,365 |—-34,962| -1,312 | 9,446 6,516 10,053
7 Max | 27,597 |-19,666| -710 5,313 3,664 16,198
Mid | 32,047 |-37,148| -1,340 | 10,036 6,923 10,518
8 Max | 28,912 |-20,602| -743 5,566 3,839 16,971
Mid | 31,240 |-36,211| -1,307 | 9,783 6,748 10,253
9 Max | 22,674 |—26,223| -946 7,084 4,886 7,475
Mid | 20,268 |-30,592| -1,104 | 8,265 5,700 2,538
10 Max | 20,027 |-22,763| -958 6,147 4,239 6,691
Mid | 17,635 |-25,925| —1,092 | 7,001 4,827 2,447
11 Max | 42,669 |-34,777| -1,239 | 9,391 6,477 22,521
Mid | 19,419 |-22,763| -811 6,147 4,239 6,231
12 Max | 38,971 |-34,762| —-1,171 9,354 6,452 18,844
Mid | 20,365 |-26,071| -879 7,015 4,839 5,269
Annual Total 226,374
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2.3.3 Annual profit and loss ratio by scenario
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Table 5. Monthly profit/loss by operating scenario
(unit: KRW 1,000)

Mon scenariol scenario2 scenariod
1 18,920 18,911.4 18,190.9
2 18,329 18,319.5 17,599
3 644 1,132 1,113
4 4,160 4,423.2 4,208
5 4,413 4,695.8 4,593.9
6 20,677 20,379.7 18,758.2
7 20,017 19,719.3 17,716.2
8 19,356 19,2021 18,439
9 4,130 4,331.8 4,252.5
10 4,566 4,910.2 4,819.6
11 23,275 23,174.4 21,908.8
12 18,342 18,329.1 15,387

year 156,829 157,528.5 146,986.1
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[V. Conclusions
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