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Abstract: [Objective] In order to further promote the coupling of coal-fired power units with biomass fuel and
advance the development of low-carbon transformation technology in coal-fired thermal power units, this paper
investigates the adaptability of directly using a medium speed coal mill to grind biomass pellet fuel without any
equipment modification, which is one of the key processes in directly fired biomass fuel coupling technology with
coal-fired thermal power units. [Methods] Firstly, an industrial trial grinding test of pure biomass pellet fuel was
conducted on a medium-speed coal mill (model MP212B, in commercial operation) of a coal-fired boiler unit. Then,
the characteristics of the medium speed coal mill in grinding the biomass pellet fuel were studied using the standard
method specified in the current national standard, and the results were compared with the experimental data. Finally,
based on the results of the experiments and theoretical analysis, further technical improvement measures were
proposed to enhance the adaptability of medium speed mills to biomass pellet fuel. [Results] The MP212B model

W f5 B Hi: 20251226 & E B H: 20260300 #F ¥ B #Hi: 2026-04-20

H & W H: EREHEREN (2025ZD1701101); i EEALERGIRA R S HALH (HNKI24-H108): 7284 THTFboA IRA FHF T
FFRFESETH (TD25-TYK26)

Supported by: National Science and Technology Major Projects (20252D1701101); Research and Development Fund of China Huaneng Group Co.,
Ltd. (HNKJ24-H105); Research and Development Fund of Xi’an Thermal Power Research Institute Co., Ltd. (TD25-TYK26)

FE—IEBE N kM (198D, B, W, EEmGTEIN, EEHF TR, TREREE. SO MEHEOR, fangingwei@tpri.com.cn.



100 #H% 2026 4F

mill test results showed that the mill could achieve a maximum biomass fuel output capacity of 25 t/h, which was
about 0.6 times the output capacity for coal grinding. The air-to-fuel ratio was maintained between 3.0 and 5.0. The
loading force of grinding rollers was controlled at 7.5 MPa, which was much higher than that for coal grinding. The
fineness of the biomass powder Rsgo in mill outlet was lower than 40%, and it was decreasing with the increase in
separator speed. Compare with the experimental results, the theoretical calculations and analysis results of medium
speed mill to biomass pellet fuel were significantly inconsistent. Therefore, in the fundamental theoretical level, an
improved algorithm was proposed, which was replacing the current method’s Hardgrove grindability index
correction factor with a method based on internal mill circulation rate and bulk density for correction. Using the
improved algorithm, the corrected calculation results were basically consistent with the experimental results.
[Conclusion] The research findings further enrich the experimental data and theoretical basis of direct-fired biomass
coupling technology with coal-fired power units, and have reference significance for accelerating the development of
biomass coupled power generation technology of coal-fired power units.
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Tab.1 Characteristics of the fuels for test
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W BN Carl% 53.15 43.21
IENHEA Hal% 213 4,95
B HEA Nl % 0.82 1.98
B H A Searl % 1.00 0.10
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Tab.2 Operating conditions of the test

PN H Bl =5l e VAl Iy
LI th?y) (th?) MPa HEEI%
S -] 6~10 75 1.0 0
A5 -2 15 70 2.0
ié)jﬁ% 20 % 75 0
A5 -4 25 90 75 0
AR S1-5 30 75 75 0
ARy 246 25 80 75 20
ARGy S ER-T 20 80 75 30
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JA 1A B

http://rlfd.cbpt.cnki.net

FRAE AL TR R R R e R A AT R, R ke
PR8N 5.16 kglkg, BN EL A 5.16 I AT i
A B LR AR ROk [ B N
16.2%, [&] & B &6 7 56 A MR e 1 B SR E A
1.86 kg/kg. PRILL, 1R e AR S BT ] i ik A 2
SR EARIRES I, AW E KVIE R & &
FF g2 S BN 3.30 kg/kg, B [E EE A 3.30 B
H—UAME &8 AER1H0N 1.0. &% ERIHESE R,
R TE L 2.9~5.0 I, F R —ROXGE
BEFRACIET] 0.88~1.52, B R e 2% 1) —
PO, 3X 5 B N FRACERR R MBS AR, W]
BEE A NOy ZE B 1938 n, iR 2518 5 SCRR[B] 145
w—E.

Bl 3 i B ST R 28 3 AR Al 42 5 B Y B A
HRIEE W i 8=, BRI T BN ™ =
I RME AL B 4D, W =F N IR AR P o R S R R
223 A RO S A S A A T o 224 1 [ 4%
J13En% 7.0 MPa LA I, EESERLN 38 R &3 n 2
90th PL L, N LT Bk BT, BEENL AT IR

7

(e

(g

(=]

—IEm Mkl — immih

[ 0L N %% J3/MPa
[ E=Y [=2) =]

19:00  20:00 21:00 22:00 23:00 00:00
48 1 %

E 3 HEBERIME NS
Fig.3 Loading forces of the test mill

=

E 4 BENESRER
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