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Abstract: Traditional biomass resources are rarely adopted by coal-fired power plants due to their seasonal
availability and regional dispersion. A novel Arundo donax L. variety, characterized by high yield and robust
adaptability to marginal lands such as tidal flats and coastal wetlands, offers a viable solution to these challenges.
In this study, based on a 21 000 MW ultra-supercritical pressure once-through boiler, co-firing experiments of this
novel Arundo donax L. were carried out, and its effects on thermal system, powder making system, and combustion
characteristics of thermal power units were analyzed. The results show that the thermal power plant unit operation
is stable after adding 15% Arundo donax L. particles. However, the stone coal discharge increases, the coal mill
current is elevated by about 5%~10%, the maximum elevation of the coal mill inlet and outlet differential pressure
is elevated by 10%~15%, the combustion intensity in the furnace decreases slightly. The low grindability index of
Arundo donax L. is the key factor affecting the operation of the unit, and the study concludes that the torrefaction
interval of about 250~300 C is the best interval to improve the grindability index of Arundo donax L.
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Tab.1 Proximate and ultimate analysis of raw materials

B Wad(M)/% Wad(V)/% Wad(F)/% Wad(A)/%

KIS 2.18 26.43 40.25 31.14

ki 6.49 72.85 17.46 3.20

FEin Wad(C)/% Wad(H)/% Waa(0) /% Wad(N)/% Wag(S)/% AL RE Quav/(MJ kg )
KIRHE 56.23 2.90 39.58 1.18 0.11 20.81

AT 44.99 5.19 38.68 1.42 0.03 18.23
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Tab.2 Component analysis of Arundo donax L

i H Y% 24V S VNS At
P 47.27 24.98 13.27 14.48

1.2 iR 753%
1.2.1 G5 R

BRI D R R R 2X1 000 MW
BABIG AN A B RS FIFE. KIBESET3
VRIE LT V5 Ve R SEEURS ERC Ee ], B

http://rifd.cbpt.cnki.net

THER 3 Frox. 50 A R 15 e BB S AL 71N
65 th, ZaBENLEEE 7 I Fshdhl, BRI FR
A R R /NT 200 °C, BERENLAON T RUE A
HiI7E 120 th LA B, BEIEHLH H B AT R il 78
60 CLAr, FRAELL 65 C, BRI i & %
N 10%.

1.2.2 AKX

P AT B A A R 56 7 ] 5 A b o gk AT
FERHIZ (B 1), BL 10 C/min FHEZE B FriEE




84 kA% R

2026 4

(200. 250. 300. 350. 400 °C), #EHF 30 min 4t
FEt R, AR 99.99% 4l B AR,
WEEHIA 1L UmIin, SRR 2kg. HE 4
ZWRSAE, B TEERERE (2312 C,
RH50+5%) “F#7 48 h. Zf GB/T 2565—2014 il
SEM AT FR R, AR IEAT 3 AT

% 3 Brlm it TR
Tab.3 Co-firing experiments are planned for the specified

conditions
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Fig.2 Changes in operating characteristics of thermal
system with Arundo donax L. co-firing
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Fig.4 Operation parameter curves of coal grinder F under
the condition of 100% large mixed coal and coal flow 65 t/h
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Fig.9 Operation parameter curves of coal grinder F under
the condition of 15% Arundo donax L. blending ratio and
coal flow 60 t/h
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