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Comparative Test Study on Unit Operation Performance of
Waste Incineration Power Plants

REN Gang' ,MA Jiang' ,WANG Wei-shu®, LIU Jun®
(1. The Boiler & Pressure Vessel Safety Inspection Institute of Henan Province , Zhengzhou , China, Post Code ;450016
2. School of Electric Power, North China University of Water Resources and Electric Power, Zhengzhou , China, Post Code ;450045 )

Abstract: In order to study the operation performance of three aging waste incineration units, the main
operation parameters of three wasle incinerators were tested on site,each heat loss was calculated quanti-
tatively,and the performance of incinerator-waste heat boilers and flue gas purification equipments of the
three units was comparatively analyzed. The results show that the tested efficiencies of incinerator-waste
heat boilers of units A,B and C are 77.44% ,80. 14% and 82.70% respectively. The main reason for low
efficiency is that the calorific value of burned domestic waste is higher than that of designed unit waste,
resulting that the flue gas temperatune is too high. Among the various heat losses of the units, the heat loss
from flue gas accounts for the largest proportion,followed by the heat loss from slag. The heat losses from
flue gas of three units account for 84.79% ,74.21% and 76.58% of total heat losses respectively. The
test results of air leakage rate show that the air leakage rate of semi-dry reactor in unit B is the largest,
which is 8. 56% ,while that of unit C is the smallest, which is 2. 90% . The air leakage rates of bag dust
collector of the three units are all higher,12. 12% ,6.54% and 11.23% respectively, which are much
higher than the designed value of 2% .
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H BT, A OCh; 5 be & v T 53 3 24 % 37
W PEAERRE A LA . 5k E R AR
PRI S BB A Tk, B 07 1 4R
e B g B8 B L T aE AT RS L IE e o Ak
B R LR A A A Rt R g
SN AR 500 vd SR AE B HEDY
BFFE T SR PR X B A ORI R RIS T2 5
PER SN , 45 R WY P08 PR B AR b fh e A
FORFATB N W i PR s P2 5530, JF HL
AR ZIAL o e 2 AN Bl o
T 900 v/d Br 3 B Be 42 e T U8 1 A 58 B HE UK
Pk, SRR BTG IR B e BT, 4% % 7 th Je gk
ARIRBET R I T, NO, HEBE . SCHR[21 -23]
X B A ek e KR Ak FE FFAIF T, A M T W A4%
15 TS £ FE AR 0 XU S5 X0 P i 3 B MR g ) 5
me) , 753 Bl AR XT3 SRR BERE R NO,, $E
i, CA RWFIT R P TEAL S R EOR , 45 HA
BRIREE i 5 2 R KRR R LA [ (selective
non-catalytic reduction, SNCR ) A ¥ £ ¥4 i 1k it |5
( selective catalytic reduction, SCR) 27" Hu'™' £%4;
WF5E 7 SNCR 27K WE S o7 B BT AF £ 2 555 X 0 1N
hBE K NO, HEd B B b it R LA . Gan'™
FE T B BE B L) NO, eS8 bp ] B A AL , F
il T OB A HE Mk W LA BR R OSCR R 4t M fE.
Caneghem'** ] 4= /4= i JE 03 £y BE S0 A7 T B3R 6 B e
J” SNCR J SCR #%¢, &KW SCR REEA] FR{KT5
QeI (B R 27 A I SR, AR T2 BRAE

i, i SNCR R ges T e 2 ik

PR XHERE HYLA R R LB 7 el AT
Wy PR 2 B 2™, Z N LA B A7 AL
LSRR BERE R S BOARERS, y AR BB & B
IBATIRGL, BB 3 5 2 LA R RE ISR AT 7T, B
SIS ALB T SR, BT TRk , R 558
Bet — RARFICR A AL B A T KR AR AR
fakm , i —2 DA HLALE 1T TP A TE B SO ] R i
P

I w&5HE

1.1 HLAKHR

A B.C 3 GHLAR e YR AT v A& 1 2 g iy
ALY, B HLA R HRER b % AT oK R
SROGERBATRAL , A LC LA R R B AR TE 3R 2
ALY 3 AHLALN R AL R G ER 4 SNCR + 2
THEMGAR + 16 P me o + 48 BR A a " B T2,
BB A B R A TS Y . 3 BALALE T b,
B Ar A HTanER 1 R

F1 3 AVEIEHEIRB S 5
Tab. 1 The designed waste composition

analysis of three units

TLEAT/ %
C H O N s O M

Tk 538/ %
Feov A

AR

A' 18.00 2.53 12.29 0.67 0.16 0.35 50.23 34.21 15.56

B! 22.53 11.32 6.52 0.68 0.38 / 49.31 38.52 12.17

C* 54.55 7.72 34.62 1.89 0.31 0.90 44.31 35.38 20.31

He o LAY AL R AT Ay S

3P FEREARSHMEL PR, liFk2 A
1,3 £ HLLL S B A Ak T B B A A 0
TEZE R BARUIE N, A UL BET k0 B 3 AR & 4
FA%, 0 5 861 ki/kg, C HLEH B Ep S A A &
B, T 118 kI kg, 3 G HLALA 48R 45 R
R BEHE 9 2% , BRTHARFHERER K 3%
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Tab. 2 Comparison of the main technical parameters

of three units

£ K A B G
SRR AR A R 5861.00  6700.00 7 118.00
{H/k] - kg™

IR % <3.00 <3.00 <3.00
RIRTRIEE R R 40.00 48.70 70.90
#H/ah!

AR O AQRE S/ MPa 4.00 6.50 4,00
ST AR EE/C 400.00( -5/ +10) 450.00 400. 00
A TAEFE S/ MPa 4.90 7.30 5.10
R/ T 140. 00 130. 00 130.00
HEHE A/ 200.00 ~230.00 196.00 19000 ~210. 00
850 °C L) - BB}/ =2.00 =2.00 =2.00
AR R /% 80.00 78.00 80.00
T bk i e MR % <2.00 <2.00 <2.00

L2 HEAHE

B SRR B — R, R G B
MR R AP A T R R - R IR
PR AR R G AR T , Ak A e -
R REEL A

Qi = Qe + O (1)
A0, — R - RURP RE S AR
Qu.—REBHURMEER ; Ov—RGH A&

Horr, Q] i st sl 33 R G4 7K S ARk
MBI AR o Q. PTHIR(2) THEEAR TS

Quee = Qo +0Qco + Ora + Qi + Usr (2)
A QR G0 AP HIENE i AR B 2k, AT 3 e )
AR AR TR A O R B IR B T R R
Qoo AT IARE I Y PR 5% 3, B IR
Pl Ala T R s 1T M R BGR (3% ~8% ) , #AK
BRRBCNFET 2 A 58 A WA RE 1 TR ) FAH0E 2K 7T 22,
WEANTT 5 Qua—HL IR B8 105 J5 T 4% 1) 7 1 3 I 1) A A5
5 GE TP R R TR Qe IE
R AR, B ST K SRR TR R
3 Qo S B0 T e il 1) PR 2K , PT ARG 2 4
A H IR

TR — RIS SRR T RS R
AR h AR (1) TSR - AR

_ 00

0 " 0n + Oun A2
RO L S TR, T T I TR
AL, SRR B A B T2 S A J A48
B B R AR AR L S T
R,

AL =90

0 - 0;

B i)
AH s AL i 5 45 B T XU 0 —i 45 1 DR
SARTME O — B DA
1.3 kA E

R D 45 O 8 12 A AR RV T B A e o 1

A B AL B S 3 5 LA AR RV BE L i A
AR FIZIT S8 R K R B
It (85 F - 51 - 2) I 50 4/ G BE, A 46—
YRR BE 0 XU B A B 18 1 R SCIRLEE , BUIR
JE I T S4B Ay B 4G e ) PR o SR P ST
B eyt (595 : HM7750 ) 0 3 40 XU 38 PN Y 3 e
B, BT S R . JE 22 NGA2000 %Y 47
AT AT S0 A SRR DAY (A4 NO
0,1 CO 58) , EAN ) B S BORE I A DL SOk (3 ] i
W AR 45 8 R AR R h RO i -
BE KR ARIE IR A SR R SR

2 HREHSW

2.1 BRI - RISRIPHE

SR R AL BB RS AR B, R AR LA
MBI e 27 . g R, S REpL Al
BARERE , WD B for B 30 AR M LR C Ry &
B, DISLALMUAR fufnf R e 3 B HLLL7E 100% i
Ki#ELEZE R 2 (MCR) fi g Lol Py - &
PERYPERE . BLALTAMTARSE 0.5 h )5, R AT
AW, M08 LI 4ERE 6 ho 2 50 HE/ AU
R RIS, TR A DA R AT
MR — RPERERER T EE . RIS,
R AR — AR, 5 RNk 3 T
o AB.C3 SHLHRFEBY &R I8 5
77.44% 80. 14% F182.70% , e A HL4L [l $E 12 i
— AR b R R I T T HE (80% ) o A HILALHE

(4)
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BT — PR BRI A 2 TR IR Ay O ek B et
7, S A B.C 3 LA A T S
VRLEE 43 k265. 62 ,221. 83 F1 232. 81 °C, A HL41HE
R B T L B AR TR EE (200 ~ 230 C) . #E
R B 8 1 AT S BOREBe b - R R P RRRRAR, O
INE Py BB R A A R . ARAERL T B TR,
HEXHTRLRE BRHE IN 2420 °C |, SELe b A AR BR br 336 F e
#91.00% ,H i A HLALSZIF B - R aE
fif. AB.C 3 & HLA P i S0 0 2 5 3
2.01% ,2.96% F12. 69% , it PRI 3 ok 18 m] 1k

DL PR B RO BB R I T, BE B dr — A b
P RCR AT

F3 RREP -RARPEERITESR
Tab. 3 Calculation table of incinerator-waste heat

boiler efficiencies

& ¥ A B C
TN - h ! 40.47 47.47 74.31
FEIRREC 398.7 438.70  394.92
FHHIE S/ MPa 3.85 6.54 3.95
VAL 71/ MPa 4.96 7.19 4.65
HAGRE/C 134.70 128.12 120.24
A9 HEBR Y O HERIRL R/ °C 265.62  221.83  232.81
AR OESNS R/ % 4.74 6.58 6.89
i R e 2.01 2.96 2.69
TR - R e T7.44 80. 14 82.70
B IE/KD - kg ! 7318.20 7337.64 8218.46

2.2 BERRIP - RAGRIP B IURAR K

R4 w3 GHLA AT RER T A O, 3R S
25 BRI A TR BT o5 U, AL A
SRR AR R I o LE A oA, L i A
5, Horb A HLAT AR GE R RE R b HENR I8 5% BT oy EE
RO, 19, 13% , SRR HHE AR AR 2% B o L 451
H84.79% o 4 3 HRPMHIHRL R, A HLA
BAFT LI A ME O 7 318. 20 kl/kg, i i T I Bt &r
W AR{ES 861.00 ki kg, HLAHEIRALBEELANER], bf
PARE MR T, A M T PR BOIRE s SR i 3K
PRAE R TH o, A2 TAE B — R R R A
4 BRI Jon , T BILEH B A B A R AT R, AL
WARETTIE ARG S M AE 112822, H Ik
FAGE A A O B4 R R AT, 26 S A 3 2 A W 2

T, ARERR I O B A HLASERE - A
PR AR AR AR o X A HLELAT ALY IR,
— 5 T AT A AR R G AT TS , 4 e 52 A TRT IR
A, 57— Th ) xS e Al M S A T A A el R
Mo [AIE, 34 B3RS /IFEH,B PLARELEY - &
PR P 2R G0 L BE R B K T G e
3.97% , & #4455k rh P o B R T O B B R
19.98% ,

Fd 3 AYASRIRTEERRT S LEF]
Tab. 4 The proportion of each partial energy in

three units

Z A B C

A i 3R MW 29.80 40.01 58.94
HEEHAS o/ MW 7.36 7.54 9.45
HERRBAAR 2R T 5 E Al % 19.13 14,74 13.25
SR AR TE AR S/ MW 0 0 0

P AR 2 MW 0.79 2.03 1.89
P R R BT o LR %% 2.05 3.97 2.65
TR S MW 0.21 0.19 0.48
KR PR R PR 5 E Al % 0.55 0.37 0.67
FE AT AR e MW 0.32 0.40 0.52
e S X R R 2 BT o Ll % 0.83 0.78 0.73

£S5 3 ANARRBRKPETRKRT G LE
Tab.5 The proportion of each heat loss in total

heat loss in three units

A A B G
HERRAR e % 84.79 74.21 76.58
PR e 9.10 19.98 15.32
KR AL 2K/ % 2.42 1.87 3.89
5 XA s % 3.69 3.94 4.21

2.3 BRELZERAE

R e L A B EE AR TR
RiE ARARER Ao BOE SEMRERAE H 1574 , 75
SrETERL) IR B T SCR R, MM
i i —I LB LR IE bR B T KR R
7S B AT 3 A8 Jry s A L BE I 1 L R i
JE, ek AU RIS PR A8 SF UL S AL BUK (A
RAFIERHAFLEE, PRI SR 4T, ok I <, 18 A
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Tab. 6 The test results of air leakage rates

% ¥ A B C
T D O S % 5.34 6.58 7.51
A4S Rk 2 O /% 6.25 7.83 7.93
A5 BR 2R A 1 1 AU/ % 8.00 ey 9.82
TR R % 5.55 8.56 2.90
A A% 2 B8R KL % 12.12 6.54 11.23

1% 6 AL, B HLAL T2 R s R B K
#8.56% ,C WL/, }72.90% . A.B.C3 &Hl
A SR B R AR R K B R, 43 D 12, 12%
6.54% Fl 11. 23% , 5% 7% e R AR K 19 J 5] AT fig
i3 BHLALETTE R, MBS A2
TEENG s bR 25 24 B N AR 42, R 4 b v] RE A7 7E T
TR B2 i SR 11 8 B 7 v 2 S AL AR A
T IR R A 88 PR 5 2 , T REAAE A B RR TV i R
PR, 1 BBR AR £ i, T BB R A i

3 &

(1) it K -5, 345 A B.C 3 G4l
HEFE B b - RIE PR, 40 R 77, 44%
80.14% } 82.70% ,A HLLH R w11 3222 S [5 hy
IR TR O 5, AR AR D PR A Rk P 1 A 35 7 35 AR 5
TR A

(2) HLEH AT S A 2R Bl o L Aol e
KA B C 3 GHLALE IR foHERE B 2% T 5 E
B4 84.79% ,74.21% & 76. 58% , ok Jobrits

(3) A.B.C 3 G4 RIE K ALSEERA
HETE RS R, 3 B UL A4S BR D 28 BT KL
AYRIH 12.12% ,6.54% F1 11.23% , 3K TR R
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