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Study on Furnace-boiler Efficiency and Uncertainty in Municipal
Solid Waste Incineration Power Plant

XU Kai,ZHONG Ping,SONG Jin-shi, MENG Gui-xiang
( Suzhou Branch of Xi’an Thermal Power Research Institute Co. ,Ltd. ,Suzhou, China,Post Code; 215153)

Abstract: According to the German FDBR standard and the principle of uncertainty analysis, the calcula-
tion method of furnace-boiler efficiency was introduced, and the calculation model of furnace-boiler effi-
ciency uncertainty was constructed. Taking a certain furnace-boiler with 935 t/d waste treatment capacity
as the research object,the gross efficiency and fuel efficiency of furnace-boiler were analyzed , and the un-
certainty of efficiency test of furnace-boiler was evaluated. The results show that the gross efficiency of fur-
nace-boiler should be used as the basis of the design and evaluation in the boiler design and performance
test of municipal solid waste ( MSW) incineration power plant. The measurement uncertainty of flue gas
volume flow at economizer outlet,loss of ignition (LOI) of slag,superheated steam flow, percentage of wet
furnace slag in garbage treatment capacity and flue gas temperature at economizer outlet accounts for
98.4% of the uncertainty weight value of furnace-hoiler efficiency. The parameters that have little influ-
ence on the uncertainty of the test can reduce the testing accuracy requirements and improve the testing
efficiency.
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Tab. 1 Technical parameters of furnace-boiler
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Tab. 2 Test data of furnace-boiler efficiency
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Tab. 3 Calculation data of furnace-boiler efficiency
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Tab. 4 Calculated results of measurement uncertainties
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of various factors
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Fig. 1 The weightings affected by the uncertainties of

main parameters

4 & it
(1) BEhel — R B THE RV AR 1Y

B, FE BB B Be b sl e BT R M RE IR i,
BOR ABEREN - R BHR,

(2) HZHN AT E B BB — Avfhi b
BERIR B SR ATE BN g, > ugy > my > gy
Flg >l >ty >lg, > @yg > My > Iy > @y > Pi,0 >

out

Mgcp >goc02 > Upy >pD Dlpy >my, >lpp, >goOZG

(3) AR LA s A RS L A A
UL i IR G AR R R A
S P A B E 43 b B g H DR S5 S50
R, DR RS — A BRI R 45 R Y
R JEE

(4) BERTLUHEAS i 52 BE 82 B/ 28, T LA
Iip AR A B BRI, R R R S i , DA =
MR
Sk
[1] B4R, Bt  BR—F 55 45 K 200 h 0 12 BE X 8 0 $a

F R AR ()], A% R, 2014 ,43(5) .54 - 58 ,64.

LYU Dang-zhen ,DUAN Xue-nong, CHEN Yi-ping, et al. Effect of

measurement uncertainty on test quality of boiler thermal efficiency



5512 &

L, 25 B BER L R SRR A — AR RO MO B E BT 5T

5 18

[2]

(3]

[4]

[5]

[6]

[7]

(8]

[ 1]. Thermal Power Generation, 2014 ,43(5) ; 54 —58 ,64.
FDBR-Guideline RL 7 —2013; Acceptance Testing of Waste In-
cineration Plants with Grate Firing Systems[ S].

ASME PTC 34 — 2017 : Waste Combustors with Energy Recovery
Paiforianoe Test Codea[S] -

ASME PTC 19.1 2013 . iR AT [ S ].

ASME PTC19.1 —2013 ; Test Uncertainty| S |.

WEER BRI, BRI SR 4 i AFE SR E B 4y
BLI]. 4 F1 % 1, ,2019,48(3) « 80 - 86.

CHANG Jing-wei, ZHAO Yong-jian, TIAN Xiao-xuan. Uncertainty
analysis of total plant net heat rate of a coal-fired unit[ J ]. Thermal
Power Generation , 2019 ,48(3) . 80 - 86.

JIF 1059. 1 - 2012 - AR A 5 B0 A2 S R [ S .

JF 1059. 1 - 2012 Evaluation and Expression of Uncertainty in
Measurement [ S].

FRE, S, AN S T R A AR A AR
BN AILT] .t E AL TR ,2005(3) 127 - 131.
WANG Zhi-guo,MA Yi-tai, LU Wei. The application of uncertainty
analysis theory in thermal efficiency testing for boiler[ J]. Proceed-
ings of the CSEE,2005,25(3) :127 - 131.

s, X ae, I, S FahP SRR A R
RRiHT]. #ch % 2012 ,41(2) .32 - 36.

ZHUO Xun-jia, LIU Jing-yan , WANG Jiang-wei et al. Analysis and

[9]

[10]

(11]

application of uncertainty in anti-balancing thermal efficiency of
boilers| J | . Thermal Power Generation,2012 ,41(2) ;32 -36.
LT, TAH R, 5. T ASME Fll GB J R A5 HE 17iR
BB bl RO SRR R E R T A K,
2016,45(3) ; 34 —40.
HUA Xiao-yu, WANG Rui-kun,QIU Li-chun et al. Anti-balancing
efficiency and ils uncertainty analysis of boiler burning mixed coal
according to ASME and GB standard[ J |. Thermal Power Genera-
tion,2016,45(3) ;34 —40.
R, e T, R . AN B T B i 0 Al R ) il
B8 FAL )T #4000 & H 2013 ,42(3) -8 - 10,30.
REN Hai-feng, YAN Wei-ping, WU Wei. Application of uncer-
tainty principle in boiler thermal efficiency test[ J]. Thermal Pow-
er Generation,2013,42(3) :8 —10,30.
FEFEN 40T W B, SF. CFB SR OG5 A 5T
XFEREY - AR R A B [T]. B K, 2016,
45(12) : 45 -49.
JIAO Tong-shuai, YAN Wei-ping, CAO Ying, et al. Influence of
measurement and estimation of heat loss on efficiency of CFB

boiler[ J |. Thermal Power Generation,2016,45(12) . 45 —49.

(&Fd %)



