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Retrofit for Excessive Desuperheating Water of Superheater
"~ and Its Implementation Effect
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Abstract: Aiming at the problem of excessive desuperheating water of the superheater during the actual op-
eration of the boiler No. 5, four retrofit schemes were proposed for the heat-absorbing surface. Through
comparison and analysis for the thermal calculation results of the four retrofit schemes, scheme A was fi-
nally chosen for the primary retrofit of the tail heat-absorbing surface of the boiler. The actual operation
and performance test data after retrofit indicate that the total amount of desuperheating water of superheat-
er decreases obviously, with average drop of 100 t/h under different operational conditions. The enthalpy
needed for saturation at outlet of the economizer is within allowable range, which ensures the safety of the
water circulation of the boiler. The integral economy, safety and controllability of the unit are improved,
and the retrofit is successful.

Key words: pulverized coal-fired boiler; superheater; desuperheating water amount; heat-absorbing sur-

face; thermal calculation
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Fig. 1 Schematic of longit udina section of the boiler structure and arrangement of the tail convective heat-absor bing surfaces
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1 PEEEREANRERROKRE
Tab.1 Influence of changes in oxygen content in the furnace

on the amount of desuperheater water

PR R/ % 2.8 3.0 3.5 4.0
HLAE 5 3/ MW 601 602 600 600

gL EmEAKE/ (- h71) 362 323 336 374
BHBREKR/(t-h™D) 64 52 58 70
BBKE/(teh™) 301 298 295 306

T, MM X E . B/ KX E B K
BE EABESB/MRINE R KRR,
BRKEBEETRERL. ERINES KRN
HEARAREZEHMBEKEHEEZAR.

#4 EHRUAEHFANBREAKEHER
Tab.4 Influence of the combination mode of the mills on the

amount of desuperheater water

YL 57/ MW 597 604 602 600

2 —RRBETANBEAKRGEN
Tab.2 Influence of changes in the primary air ratio

on the amount of desuperheater water

YL S #5 /MW 598 601 600
B—WHAFE/(t«h™D) 502 558 601
PRER/ % 3.1 3.2 3.1
AR BBWEAKR/(re W7D 306 328 345
BHRBBEKRE/(t-h™Y) 50 57 64
BRI E/(t-h™Y) 308 310 309

HTPASEEN, IAFMERBBRKEXEH
g . ,

M 2 HETLAE B3 — R R R K B
AR AR/ , ZE 4 B 4R B BB R JIE SR B) FE 4 R 58 B9 AT
RT.BEE KRBT &, BRI, T HEM
T ARS8 R K B A DL 4 hn.

23 HENBTHEFEELXRBRKROKE

Tab.3 Influence of changes in the flue gas baffle opening

on the amount of desuperheater water

- AR/ MW 600 600 600 600 600 600

R B 28 2% 0 SR W R
FFBE/ %

6K 3 5 ok 2% 00 A K 9R W HEAR 100 90
FRE/ N

SHEABEARE/(t-h™1) 326 320 313 331 317 292
BHEREKE/(th™D) 53 59 64 40 68 79
BARE/(ts hD) 303 302 303 305 302 301

30 30 20 40 50

70 100 80 60

M 3 Ful LUE i, BEE S AR T B
/I, T RER T AR IR K B A - IR RS
PESE TR ENFRBERKENERE
K, T ARG 18 e 28 0 08 <, 98 39 45 4 F B2 X et 0 48
Bk & AR WA, TGRS HA3E SR ER
FFEEARBEE /D, B0 £ =B R W5 B IEH THE.

M 4 PATLLE Y, EEALA S 77 A %R K
By mR .

Mk 5 Al UE L RRRE S )R 32
X R KR LR P RHEE—EN

BRLAE TR ABCDE ABFCD ABFCDE BFCDE
R/ % ’ 3.3 3.2 3.4 33
SHBERBAR/(t-h7Y) 321 336 315 348
FEASBREKE/(teh™D 52 61 59 65

BRI &/ (ts h™1) 313 310 311 309

£5 BMERERS KR GHENLEEKROKR
Tab.5 Influence of changes in the ratio of the amount of o-
ver-fire air to that of the secondary air on the amount

of desuperheater water

BLA AR/ MW 600 601 599
MM E/(t+h™) 60 144 267
P Rak/ % 3.3 3.3 3.2
TR B MR KR/ (s h7) 324 357 386
BEABBEAR/(teh™D) 59 65 72
BEE/(t-h™D 302 298 301

3 BMEARERSH

3.1 MEHAREN
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% B(E 2(b)) : K V1% 8 1 P8 5 0 1 BUR A 4/9,
RO EAE 1/3 RBESRBERNE R
52K AR F A I A RUR A 1/2, FrR A g2
AR 1/3 FAREE AR E A A K58 T
A EBERKRE S RA B A6 R Y. B
F R CUE 2(c)) : 7K VAR IR o 4 55 4 3 T U A 2/
3L, MM AE 1/3 BERT A B ERNEE
%K P ERREAS BB TR 2/3, TR B2
EAE 1/3 EREEASERNEES S8EN
EBHK. FRCH—SERTE 2 4K RET

B 2 KRR ERES URE 1 4AKFR

BB 1 KRR A B0ET R DA 2



MOMO 000000000000 2/30000 0000000000000 v2000000 C
0000 /2000000000000 MO0 0o DbOU0dDO0oDOoOooooooooooo
OD0D00D0000D00 23M0000000 V2 oo.

000000000000 D00mOOoOo0oao

Dooooo A bOoOoDOOO B

00

goo
I 0O O |
I goo I
kOO DDOOC dooooo D
02 OgoOoooog
Fig. 2 Schematic of the retrofit scheme
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6 100 %THA T KBTI RMBNSHITHER

Tab.6 Results of thermal calculation under checking operational condition at 100 % THA

- WAk 34 B1E mAOBK BH
— K& EAEN p/MPa 17.43 HERBK Q/ % 3.75
—ERHOBE T /C 540.88 HERFZLBRBERME Q/% 0. 00
ZRRHEAES pi/MPa 3.81 PMATEMBER K Qi /% 0.63
R OES po/MPa 3.65 HABRK Q/% 0.22
KRS ARE T,/ C 540. 84 KBEMERBK Q/ % 0.08
REITIEES p/MPa 18.79 BPREQ/% 95.32
PR DESRE T/ C 1 049. 94 WA —-REIRA AD /(L b7 187. 16
o HES BB K AD,/(te b 124,77 KB E AD/(te h™h) 311,93

£7 TI0XTHA T, BMEF R ANANBHIHELER
Tab.7 Results of thermal calculation of scheme A at 100 %THA

BAOBK BE HABH BE
—WR W AES p1/MPa 17.43 HEME % Q2/ % 4.89
—WREORE T,/C 541 HERTE BB K Q/ % 0. 00
TR OWE D/ hTY 1612.3 LA SERMpesk Qi/ % 0.63
ZWRHEAE S pi/MPa 3.81 Bk Qs /% 0.22
SR AES po/MPa 3.66 KEVHEARE Q/% 0.08
ZHREEOEE T,/ C 541 WIPBEQ/N 94,17
WELAEES p/MPa 18.79 AR —RHWBK AD /(e b7 110. 14
A RKBEAK AD,/(te h™Y) 73,42 WEK gt AD/(te h™Y) 183. 56

4 HEHE 4.1 HEHRELHE

AT HEBERGERPHEBEITRA, 25 RE
Tk G 600 MW 450 MW LA & 300 MW i 7
IRTHRIPFRESHE FMNBEM RPNV TEE
BITSEHAT T X5 247

FEUE ATETT T 4R 8 i B Ak 30 A1t
B UURIE S R R K 8 h s fT i E e . s R
JE AR S T 4 B 88 07 2 KR B LA SRR L
7 8.

F8 MEWNERFARAAMIATARBHOFHKBRATONE

Tab.8 The average water temperature and its unsaturation at the economizer outlet under different loads before and after retrofit

z ¥ Bl Wit )G B i A W M3 A MR
LA LB A/ MW 309 300 430 450 573.2 589.6
FEHSRWE/ - hD 1031.0 930. 8 1353.0 1397.9 2 020.0 1 940.0
HHEJ/EOFHKR/T 282.3 293.9 289. 3 305. 1 304.0 313.1
REEABUEEE L O REHE/K 64.5 67.4 68.0 67.8 58. 7 57.9
R AR A R O R EME/K 47,0 24.1 51.5 23.5 48.3 21,0

BE 8 ATH,EARRA LT, RE )6 KiEmH
A E HES DA RMEREATE 58~60 K, 53
HERT A — B 7E 450 MW ff LT, BUE R IR
I ARSI CEP 2 B 2% T AR QD 2 1 2% ) AN A
BERALE 24 K 24, 7€ 600 MW fufif T 2% 21 K, T
B RTR R T 285 00 4 S A8 O A M B R A

48 K Zifq . ARG P #2500 55 16K 08 2ot 40 28 000 45 1 88 1
ARSREHEANRBWAKBEARFEK, HLHEA
RAEMBKARAE KT 30 K. RFRPT B3 K
EEHRPHITTKEAREITE . ERREI. A
ROWM, KBEARGERELBAEZRE S, BE
£ H.
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Tab.9 Checking calculation results for the boiler

hydrodynamic circulation

z2 X BiE
BT GIEIRG R 2. 760
e/ B AR IR AG B 2.055
BV KERRMREAKE/ o h7 e m™) 1313, 147
BRAERKEGBRERELRE/ (- h™lem™D) 1781.578
KEBEEHBRRMOTE 0. 487
KB BEEHB/NERER/ (kg s - m™?) 694. 861
Ky BB B K T P R () A
WA/ o - me) 7122.737
PR ERSHESRERNELBE 0.346

4.2 MSHRPRENRIG

U S A R ST LT B ER b RR I & 10,
HIZ 10 AT A, BUE S, 5 SH P R R i s
BifE 600 MW 1 300 MW 17 faf F #84 BF £ 7+, 7€
450 MW fafar T A B F B (il F k0 Ja WL 7 450
MW i FBATH B AR K, B i 5 35 T g3t 45
RAREMARM AR LB 8GERRIF NS ER
it :
T EGE S R BRI S R R TR,
BB R ERN 707 WP REEF 0.71 %itHE,
B JE R B T R AR A o AL A B RE S
TR 2.51 g/ (kW « h)F1 2. 66g/(kW « h).

R10 WEMNETELE IR TRIRPHEE

Tab. 10 Boiler efficiencies under different loads before and after retrofit

‘ 600 MW 600 MW 150 MW 450 MW 300 MW 300 MW

2 X B s A W S 2 i Hr B SE i A [ $cd
HEE AR K g,/ % 6. 00 4.81 6.36 5.68 6.93 6.11
AR R T LB IR ¢,/ % 0.11 0.14 0. 00 0. 00 0. 00 0.00
5 R e B IRIK ¢,/ Y 1.52 0. 80 0.37 0.37 0. 30 0.30
B HREIK g5/ % 0.34 0.34 0. 49 0.47 0.64 0.71
REMARBK ¢/ % 0.24 0.23 0. 21 0.20 0.17 0.16
HMBR Sq,/ % 8. 20 6.33 7.43 6.72 8. 04 7.28
B /% 91. 80 93.67 92,57 93,28 91.96 92.72

4.3 HEXRER/KBRNFEMW
WiEE BT KRRG-S BB/, 151
AR KB 2 TR, AR RES L4 E
2B ATRE . 1A X BUE A RS A A B R AR
FE TOLHEAT HOAE , o 43 B0 i )5 ek 1R 7K &= 9 AR 4k,

#1147 o A A B SR T i Es R
KBRS EE. | 11 RAT I FEAR R AT L s S
1o B4 i K B E BOE R T4 100 o/ h (il T
ERYLATE 450 MW Ffi T s 47 i i | A, B8O
BR K BB AR A,

®1l MEWNETERHGIRTHHAEKE
Tab. 11 Flow rates of desuperheating water under different loads before and after retrofit
2 b4 i $c3:01) & SE B H C$ed S AT R
LA i/ MW 309 300 430 450 573.2 589.55
SHEBBBARER/(t- b7 208.0 109. 8 347.0 187.6  330.0~350.0 220.0~250.0
HEETABBEKSROB O/ (t-h D #5100 #5150 #5100

BB RATERN 70%  ME S o AS R K B
BFREZ 100 t/h 358, B 5 & m A3t e R 2>
WK 0.33 g/ (kW « h)F10.35 g/(kW « h).

4.4 it ¥t HEE R E AR

Mok S5, HEGRIR B B K BT A T 8 K e T
(% 12). 1 T8 B 2532 H00m B I o) 2038, {678
SEFMEA CRIE T M, AT SRR E TRy
13 K, Y A% B ME AT G CIK AT Y 0 & it , 78

®12 MBHERAERRT IR THEERENEE
Tab.12 Comparison of exhaust flue gas temperatures under

different loads before and after retrofit

MOERHEE  BOSRHN BOE TS HHEE

T B/ C mpEE/C M2 E/K
600 MW 153.35 140. 38 12,97
450 MW 145. 80 135.20 10. 60
300 MW 153. 40 140. 30 13.10
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AAEF S REREKDT

TR LARLR .89 -

600 MW Fff FER U CREE S 1. 16 %, {F 450 MW
300 MW 1 fif T B 4P R 248 65 0. 73 %%
4.5 MENERFPEMESEITSEMIILL

BE TR W A2 1T S XL W& 130 M
F 13 LUE M s SRR T 2R As 0 5 T
AR LERF ) K IR AR 25 A7 FT LA X B
SRR AR A EIESRE . XMRETHES
B AT A B2 O RS R, R
I 52 W 58 97 UK ) J1 UG B 0 2 2k ER A i IS
PR IBE TS RORE  BARTE W A T AR IR AT 4

A DU 2R 1 10 AR B (R 8) K IR 7 28 28 400 A
R A S I TR A F S A KR
BE R A& AT I SRR (PS5 26 FE A VR A 11 28 /KOS o i
TRTF 30 K, B4R TEER RS M R 5K X B A dE
J1, R AR K R R R L 2. WA g S
2SR BRI RER TR E— . KR
B AT T R, {FLDA SR 5 8 07 8O VIR L % i ¥
REWBITHOLE U T — AR T BT 4 i
#hbe KW . RS B e RIS HE
B k.

®13 MENRRPHEGEITSHMAME

Tab. 13 Comparison of other operation parameters of the boiler before and after retrofit

300 MW 150 MW 600 MW
5 W

o SR L ghigi] B KT g o] L galn
HLAL 71 faf . MW 309 300 130 150 573 584
BEVR IL7E kP -75.9 —82.2 —80.3 —84.0 —62.1 —79.2
FVUE ) MPa 14.3 11.0 15.6 16.0 16. 8 16.6
EVURIE C 536.0 537.6 530.0 542.0 539.7 5419
FALJE S MPa 14.6 4.4 16. 3 16.7 18. 1 17.8
WK/ G- h D 739.0 787.0 1 158.0 1215.0 1 656.0 1 628.3
S KEE. C 243.0 237.0 260. 0 258. 8 283.5 275.7
WA KIE S MPa 14.9 14,8 16.7 17,0 18.6 18.3
PR AR I 1 ARV S C 540. 0 533.0 532, 0 542, 0 539.5 537.0
LR AEVUE S MPa 1.95 1. 80 2.58 2.60 3. 80 3.40
FEM S K RE (1o h ) 96. 3 51.4 105. 3 86. 6 119, 3 95.9
i R KA (e h D 82.6 17,9 102, 0 79.3 149.2 74.8
EW R K (1o h D) 11,2 0.0 10.3 0.0 14.7 1.9
A WK FER (e h D 17,5 10. 4 25.4 14. 4 23.2 11.0
R 2R A AR T KE Y/ C 276.5 272.2 281.0 283.0 298. 8 298. 8
IR A 20 2500 2 28 1 1T A/ C 294.0 315.5 297.5 327.3 309. 2 335.7
Fo il gs A B 2% A L1 B/ C 346, 9 306.2 342.0 337.8 339.4 342, 0
A A BAREEA DFHEER/ C 367.1 350, 2 350.0 342.5 354. 4 309. 3

5 & i BEH:

xBTS SR LRETERPFEN T
AR WIR KT R R R T 4 MBESR R
REFRFTRANS SRPHVERZHREHETTH
FHBGE. BUE G PR tT R R BE R, A
Rl fafr Lol PSR K S 888 TR, FHT
F#29 100 t/h. K x5 & 4 B 48 H O K ASFE R v
P BRIIE T B8 AP K 98 IR i 4 . ML B TR 2 5
VTt Ron] VAR B TR A SO RS TR
I BT R AT B 22 50 (LA S T
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