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ABSTRACT

The Korean government views coal-fired power plants as the key cause of the fine dust generation, and is
developing an energy policy to replace and demolish old coal-fired power plants. According to the Eighth Power
Supply Base Plan (2017-2031), the maximum power capacity in 2030 is expected to be 100.5GW, which is 17.9%
higher than the current level (85.2GW). The plan aims to reduce the facility size and power generation ratio from
nuclear and coal resources to even lower levels than today, and to rapidly expand power generation from new
and renewable energy. Despite that, the proportion of coal power generation is still much higher than other
resources, and it is expected that the reliance on goal will maintain for next several decades.

Under such circumstances, the development, supply, and expansion of clean coal technology (CCT) that is
eco-friendly and highly efficient, is crucial to minimize the emission of pollutants such as carbon dioxide and fine
dust, as well as maximize the energy efficiency. The Korean government designated the Yong-Dong Thermoelectric
Power Plant in Gangneung to develop clean coal power generation, and executed related projects for three years.

The current study aims to suggest a plan to develop parts, technologies, testing, evaluation, certification, and
commercialization efforts for coal-fired power generation, In addition, the study proposes a strategy to vitalize local
economy and connect the development with creation of more jobs.

Key words: Clean Coal Technology (CCT), Clean Thermal Power Generation Test-Bed, East coast Free Economic
Zone (EFEZ), Yong-Dong thermoelectric power plant, coal-fired power plant
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Table 3. Building a parts certification center of Clean
Coal Technology (CCT)

Category Summary
location - Yong-Dong thermoelectric power plant
Period - 2016~2020
* Building a parts certification center of CCT
. * Promote small and medium business for New
details

Parts Technology (CCT)
- Establish a parts demonstration center

Source: Master plan development of East-coast area (molit,
2016)
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Table 4. Final Energy Consumption by Sector (1990~2016)
Petroleum Coal Electricity LNG Heat Renewable Total

Catego: 1,000

oI e o
1990 45,252 603 19,855 264 8,117 10.8 1,011 1.3 75 0.1 797 1.1 75,107

2000 93,596 625 19,859 133 20,600 13.7 12,561 8.4 1,119 0.7 2,130 1.4 149,852

2010 100,381 513 29300 15.0 37,338 19.1 21,640 11.1 1,718 0.9 5,346 2.7 195,587

2016 114,760 509 32,840 14.6 42,745 189 22,690 100 1,710 0.8 10936 4.8 225,681
Source: 2017 Yearbook of Energy Statistics (Korea Energy Economics Institute, 2018)
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Table 5. Electricity Generation by Energy Source (1990~2016)

Hydro Nuclear District Energy Renewable Energy Thermal Total
Category
GWh % GWh % GWh % GWh % GWh % (GWh)
1990 6,361 5.9 52,887 49.1 - - - - 48,421 45.0 107670
2000 5,610 2.1 108,964 40.9 - - - - 151,826 57.0 266,400
2010 6,472 1.4 148,596 313 8,080 1.7 3,984 0.8 307,528 64.8 474,660
2016 6,634 1.2 161,995 30.0 - - 22,936 42 348,876 64.6 540,441

Source: 2017 Yearbook of Energy Statistics (Korea Energy Economics Institute, 2018)
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Table 6. Industrial Complex by Gangwon-do (2017.4Q)
Catego Total Specified area Tenant company Employment Total production Total exports
gory (EA) (1,000m?) (EA) (Person) (¥1000,000) ($1,000)
National 1 4,278 54 630 64,000 9,468
General 24 14,510 340 8,101 2,713,867 352,070
Urban High-Tech 4 352 43 1,254 20,737 2,586
Rural areas 43 6,934 1,118 17,638 3,560,035 791,188
total 72 26,074 1,555 27,623 6,358,639 1,155,312
Source: Industrial Complex Statistics (Korea Industrial Complex Corp, 2018)
Table 7. Overview of East coast Free Economic Zone 22 B stue S (F5Alw3sha), Al
Project AlaAfatanet 2 (g, ARa4g), A
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Projoct Arca - BSGar S, P AR, RIST 24143407
3 disues In the Fast Coast Por 20174 50| glom, of 9ol 74 TP Ul XA <] 24l
Fx AR B = 3
Spatial Composition - Bukpyeong-dong, Mangsang-dong B () SR AT S ofvA] H- Tl
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r.l

Table 8. Summary of schools and Research Institutes in Gangwon-do (2016)

Gan Chun . eon; Tae Hoen Go Don Yeon Sam
Category neungg cheon Wonju I::}lllangg baek seongg seong haeg wolg cheok Total
Invested 4 1 0 0 0 0 0 0 0 0 5
Institute ~ national 3 6 2 2 1 0 0 0 0 0 14
(EA)  provincial 1 4 0 0 0 1 1 0 0 0 7
Total 8 11 2 2 1 1 1 0 0 0 26
General 2 2 4 0 0 0 0 1 0 0@© 9
.. Education 0 1 0 0 0 0 0 0 0 0
University ;
(Ea)  umor g 3 2 0 1 2 0 0 1 0 12
College
Total 5 6 6 0 1 2 0 1 1 0 22
Total 13 17 8 2 2 3 1 1 1 48

Source: Promoting Regional Public Research Organizations: Survey on Korean and Foreign Public Research Organizations (stepi,
2016), Statistical Yearbook of Gangwon (Gangwon-do, 2017)
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CFB boiler
» Furnace dimension: 20x2.9x1.7

* MW, PCS max (oxy): 30

+ 0, (kg/h)8,775

+ Flue gas (kg/h): 28,800

» Coal consumption (kg/h): 5,469

+ Limestone consumption (kgh): 720
-Steam(t/h) 475

+P (bar)/ T («C): 30/ 250

S o=
TECHNICAL BUILDINGS  +
AND CONTROL ROOM

" Lﬁ.

BUILDINGS
+ Technical: 3.500 m?
.+ Industrial: 1.300 m?

Source: A Study on the Clean Thermal Power Generation Test-Bed (KEPCO, 2017), p.58.
CIUDEN’s test facilities for advanced technologies on CO, capture and storage in coal
power generation (EL BIERZO, 2009), p.6.

Fig. 1. CIUDEN is leading Spain’s carbon capture.
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Promoting the Ecosystem of
Clean Coal Technology Industry in EFEZ
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Preparing a foundation of entrance to
an Energy Industry in Gangwon-do

Fig. 2. Clean Thermal Power Generation Technology Strategy.

http://www.ekscc.re.kr



206 E

o
rio
]

Now

Commerciul demonstration

+ Test-Bed in Yong-Dong
Thermoelectric Power Plant

R&D support policies

* Universities and laboratories
* Research Institute

» * Establish Institution of

Future

Technical Evaluation and
Certification

Commercialization and
Industrialization
* Fostering for Mechanical

Parts & Materials
Manufacturing Industry

Certification & Evaluation
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p-9.

Fig. 3. Clean Thermal Power Generation Technology Roadmap.
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