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A study on the calculation of carbon credit according to the supply
temperature of cogeneration
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ABSTRACT : As GHG reduction becomes a major global issue, the importance and interest of ETS is
increasing. Korea experienced positive effects of the system since the introduction of ETS in 2015, but
also faced various problems. The focus of this study is on the issue of applying the ETS system to the
group energy of industrial complexes. The group energy of industrial complexes is a unique industrial
form of Korea that cannot be found in the world. Therefore, if the system is implemented in the same way
as the preceding countries, it will inevitably cause problems. In particular, the group energy of industrial
complexes has the characteristic that the conditions and amount of heat supplied are dtermined
according to the demands of customers and the amount of power generation is determined accordingly.
We investigated how differenct temperatures of heat produced in cogeneration affect carbon credit
calculations.
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Table 1 Heat quality and demand ratio approximation

TemF(’?C’)at“’e 538.00 | 483.84 | 357.39 | 230.10 | 145.38
Pressure | 4567 | 1205 | 509 | 172 | 042
(Mpa)
Chemical 100 | 6870 | 447 | 955 | 17.28
Other 100 | 000 | 1949 | 1429 | 66.23
Pulp 10000 | 000 | 000 | 379 | 9621
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Table 2 Parameter of CHP plant

Parameter Value

Coal HHV 5920 keal/kg

Co2 emissions 22.42 tco2
Turbine isentropic efficiency 0.9
Ref environment temperature 15T

Ref environment pressure 0.101 MPa
Ref heat efficiency 0.84
Ref electricity efficiency 0.39
PRF factor fuel(coal) 1.3
PRF factor electricity 2.56
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Fig. 1 Schematic of CHP plant
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Table 3 Percentage of the industry sector by plant

Chemical Other Pulp
Plant 1 100 0 0
Plant 2 50 50 0
Plant 3 50 0 50
Plant 4 0 100 0
Plant 5 0 50 50
Plant 6 0 0 100

AHE AHEH 123%0] B2 chemical? HEO|
EE5FE CO, YATF ] Hi&Ewo] ks A4S ¢ 5 3
o}

T30 =2 oA Agst 712 gt ¥ Alue]Q B4

2L FYoH ofF 480 HskE F1 2}
£ HusjEgttt, ofH EHojAs oA EAoA At
34 UYehtd Carnot methodE A5ty UmA] vzt

THE PLANT JOURNAL Vol.18 No.2 June 2022 49



: EX_eff
. i
. paw_ox

Plant4

Excess of Emission Quota (tco2)

Plantl Plant2 Plant3 Plant5 Plant6é

Fig. 2 Excess CO, emissions by plant according to
methodology
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Fig. 4 Excess CO, emissions by plant according to
methodology at utilization factor =0.58
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Fig. 3 Excess CO, emissions by plant according to
methodology at utilization factor =0.76
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Fig. 5 Excess CO, emissions by plant according to
methodology at utilization factor =0.48

3.ZE

H =00 sl o] FFro i Wiy HolE
Yol 7] gaf GHe P Ay E4& AYstrt.
2o g2 ¢

(1) 5Lt 2ANAE IHF TdA0] G APAFL

uteh viEd AP A3t gekAc
(2) 5P E ¥ HA= EPBM, PBM, EEM, AGM, Carnot
07 At}

(3) EPBM} PBMO] 749 H4of| tfgh Rzt 7} S e},

(4) Carnot method®] 4% HaP7} 71 311 AFAEA]
9] E4of AglotA] g W Zo|tt,

(5) AGMT} EEM% 29] #4& o 2 Hhgohs 22
EEMo]t}.

:

Ku)

27

2 AF3E AGSAFEE(KETEP No. 20192050
100060, No. 20192050100060), ol A]7]1&d 1LY



ne,
ok
m°l'

habA

Olﬂ

(KIER C0-2412-0), 8t=
2019R1A2C108869412),
2020003060005)9] A1 GO & 4385t

AFAH(NRF No.
SAE(KEITI No.
ATIAYY

]
rar

i

(1) Schierning, 2018, G. Bring on the heat. Nat
Energy 3, 92-93

(2) Buropean Standard, 2007, EN 15316:2007.
Heating Systems in Buildings e Method for
Calculation of System Energy Requirements

and System Efficiencies
(3) T. Tymofii, N. Nord, 2015, Uncertainty of the

Fero| B ehh A A a7

allocation factors of heat and electricity
production of combined cycle power plant,
Applied Thermal Engineering

(4) H. Holmberg, M. Tuomaala, T. Haikonen, P.
Ahtila, 2012, Allocation of fuel costs and CO2-
emissions to heat and power in an industrial
CHP plant: case integrated pulp and paper
mill, Applied Energy

(5) M.A. Rosen, An exergy-based method for
allocating carbon dioxide emissions from
cogeneration systems — part I: comparison
with other methods, 2006, Engineering
Institute of Canada (EIC) Climate Change
Technology Conference

THE PLANT JOURNAL Vol.18 No.2 June 2022 51



