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Techno—economic analysis of typical biomass co—combustion under carbon taxtrading
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Abstract ; With the proposal of China’s carbon peak in 2030 and carbon neutralization target in 2060, it has become a necessary constraint
for power generation industries to continuously reduce greenhouse gas emissions while developing energy. Biomass co—firing technology can
reduce CO, emissions effectively and increase the share of green energy. However, the practical application of co—firing in China s
existing coal—fired power plants is still little. Under the current background , economy is the main problem restricting the development of bi-
omass co — firing in China. With the withdrawal of government subsidy, the application of this technology to power generation is
facing great challenges. But the carbon tax trading may bring a new turn for the economy of biomass co—firing. In this case,a technical and
economic model of power generation with biomass co—combustion was established, the technical potential of replacing coal installed
capacity by co—combustion technology was evaluated,and the economic feasibility of biomass co—combustion was studied under the back-
ground of carbon tax trading considering different constraints. The results show that the cost balance of biomass co—combustion can be
achieved when the standard coal price is 780 yuan/t, carbon tax is 60 yuan/t and biomass price is 450 yuan/t. The sensitivity analysis of
parameters shows that under the given heat value, the impact of standard coal price increase of 100 yuan/t is basically the same as biomass
price decrease of 50 yuan/t or carbon tax increase of 36 yuan/t on additional cost. The heating value based biomass price, standard coal
price and carbon tax all have important influence on the economic feasibility. The lower heating value based biomass price and the high-

er carbon tax ratio are conducive for the coal price to achieve the profit and loss balance point of co—combustion and pure coal combustion.
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Because the price of biomass per unit calorific value, coal price,transportation cost and other factors have a positive impact on the economy

of co—firing, the economy of co—firing must be determined based on the specific parameters of each power plant.
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Fig.1 Distribution of biomass sources around a power plant

BHR ST S AR € BOR TR SRS AR BT SC,

(Jt/a) LRz g 5 TR N
C,=SC_N. . (8)
oA B B AS B T T B T 1 DA S HIL A FRAE )
F skl PRI, A ) Jo T Ak B S A B 4 5 LA ) )
BT AR IS AT i ) N ARG A AR R X
AW I B Y A BIF 5, AL LA e AL | R

B FBEHLLL J R RIMLA A, Sk faf AR A Y {15
AP T B R & L AMIL A SR A TR E
ONEITEAT S0P R T A B AR A 1 SR M A R
RN SR 1157 o O
AR ) SRR B AR IR R S 1 AR T AR 4 2
R E M SEOTR . BORHEISMUAR AC,,, (J8/a)
A W) o R R A 0 T A8 B ) AR 5 R R TR b
R RRARZ 2%, TR S E =T, T
YRR BB b M | T ARE R IR AR T AR B 7 2R 1 o,
SN ATIRBL, P LIR S  F RT3 A B
HIOBR LA A AR T 125 R A8 I X6 I BB (LA 1t
FRUErE =4 2.69 t CO, 34 |, B
AC,, =C, - P.AM_-2.69P, AM_,  (9)
Kb, PRI T/t P, NERBLHCR T/t
Ty — AT B R R Z R KA B A I
H T AW PR A AR IR B & FL ) 7 A A IR B
U R AT TR LT A I 3 S )
A KPR 2 F RN AR SCER [ 5 ] BRI R
Py TR AR LA 5 O B A 2 Rk G R B 10%
AR 2 K I B A 10%, 100 t B
A2y 3 ] [ KR KRB P, =40 JT/t
TR T R B a2 s ik ¢, Fat
(10) BB TERIAI b ROR A B A0 1Y ek 2D B R
FRIK B A TGS E IR A L, B
C, =0.03P, M ¢ . (10)

PRI L T e IR e A ) 3k ) S A A
ME(9) L (10) SKRATTE , SA C,,, HESk
BB IS T TR B B A T S B ML 23 il
ARZA,

Cipa = Cry + AC0 (11)

SSARE R TR AR IR A T I R4
ARSI . X T BUR A & LT A B IR OGTE
AR S HL AR SR IR B A v T I AR ) A 5 g
LIS AT S AN B A 2% T BISRASE BRAM AR C
(Ju/kWh) T 5E 5 AR ) SRR Be S A A A 2 T IR LA A=
VAN EIR

C

C ) — total i 1 2
Kb 000Tph (12)

2 EYFHEREFEST

PG 10% FHGRS LLR A W BURHLA T
TRAYBER LA RO TRAE . 2 1 VAR 25
FIBLAE B L HE(EL, T A= Wy AR 2% 1 A ) Jo kL
TG 2 MIEZS,

113



www.chinacaj.net

2021 4E45 4 1] ik 4 4 H# K o507 %
1 EARBEWNSHMEAE
Table 1 Parameters and reference value of technical model
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Fig.2 Influence of biomass LHV on additional costs
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