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Study on 660 MW Ultra Supercritical Unit of Different Furnace Type
High Temperature Reheater Tube Wall Temperature Distribution

WANG Xiao-hua, LIU Rui-peng, DING Yi-wen, CHEN Min
( Xi'an Thermal Power Research Institute Co. Lid. , Suzhou Branch, Suzhou, China, Post Code: 215153 )

Abstract: In order to urderstard the distribution law of high temperature reheater in tower boiler and
compared with 11 type boiler,the II type boiler produced by several major domestic boiler factories with
623 °C reheat steam temperature and the tower boiler produced by Alstom company are taken as the re-
search objects. The distribution law of the tube wall temperature of the high temperature reheater under
the two furnace types is compared. It is found that the tube wall temperature of high temperature reheater
of IT type boiler presents “M” type distribution, while that of tower type boiler presents “I1” type distri-
bution. At the same steam temperature level, the highest temperature of high temperature reheater of tow-
er boiler is lower than that of II type boiler. Under the load of 660 MW, the reheat steam temperature of
A and B sides of tower boiler is 620.3 °C and 619.3 °C | respectively. At the same time, the highest
temperature of reheater tube wall is 626.3 “C , which is 12.7 ~18. 1 “C lower than that of TT type boiler,
which improves the safety margin of reheater tube.

Key words: ulira supereritical unit, IT type boiler, tower boiler, high temperature reheater, tube wall

temperature , over temperature, distribution law
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Tab. 1 Main design parameters of boiler ( Dongfang Boiler)
5 % WS HPEE K
' #AEM(BMCR) %4k (BRL)
Ese it % A 1950 1 887.31
TR/ T 605 605
71/ MPa 29.40 29.31
FEAERHE 1 A1/ MPa 5.80 5.60
TR AR CIRLIE/C 353 347
TSI O E F1/MPa 5.61 5.41
TR DR/ C 623 623
R/ h ! 1563.58 1510.61
Kk C 308 305
F2 (FRAWP)ILARTHITEE

Tab. 2 Geometric dimension and calculation

value of boiler ( Dongfang Boiler)

EE HfE
I B T 9/ R ¥ )/ mm 22 162.4/15 456.8/65 000
oAz 5/ mm 72 500
THUAR e HE/ mm 84 900
e R 19 659. 4
0 A S 2 AR 6 761.7
oAb X B2 AT L/ m? 1029
T BRRE 25 Pl 3 B IR A BE B/ m 25.836 9
TSR REA 2218 KT A Y BE S/ m 3.259 8
I i A AR AR AW - m P 76.13
BB A A MW - m 2 4.37
Hoh e 5 D BE [T BB A7/ MW+ m ™ 1.45
P R SR/ C 965
B 2t P I A A il BE/ °C. 1 294
®3 (LBWYP) TEZRITSH
Tab. 3 Main design parameters of boiler ( Shanghai Boiler)
A& &B(BMCR)  &H(BRL)
FHRmAE ! 1978 1920
FERIRE/C 605 605
FHEVE S/ MPa 29.30 29.22
TGRS HE 11 [E A1/ MPa 5.56 5037
AR P TR/ C 353 347
SR O 1/ MPa 5.36 5. 1%
TEHES ) TR/ C 623 623
PR/t - h ! 1 566.00 1515.00
257K LB/ °C 301 298
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F4 (LiBSHEP)ARSTHITEE
Tab. 4 Geometric dimension and calculation

value of boiler ( Shanghai Boiler)

Z % $fl

AP TR B2/ 94/ 3 )/ mm 18 816/18 816/61 383
P LR/ mm 75 500
KRN AR B/ mm 84 100

P A m? 20 852.0

HP B AR /KW - m P 73. 61

AP R 1 A6 o/ MW e m 2 4.335

1R X IR TR 7/ MW e m 2 1.643

SR O SR/ C 992

Bt 3 BRSO R R/ C 1321

x5 (RREREP)EREITSE
Tab. 5 Main design parameters of boiler ( Harbin Boiler)

TT AU fped i 1 3 iy 8 K ¥ B L e /K 9%
BEFA B, A i L oA A B S B, B L P AT
Ak A B A I L AR A, IR P A AR AT R TR
PRV-HETE o KA G SUKA T i A 0 A B R
FHARARFO A AT, o M0 B A B AT R IR P AR A

ALSTOM A SR o h it I 57 5 8O Feia A
UEREAE PE AL, PR DU R D) R b T =K TS
U B —UCF IR P E A B KA L A
o RIS R . B E R S HAE
SR T M8 B,

R7 (ALSTOM §74) Zigit 5

Tab.7 Main design parameters of boiler ( Alstom Boiler)

WmOCESE  SPEIE R

e

&R (BMCR)  &H(BRL)
FHEETRE A - h! 1968.6 1911.3
FHIRIRIE/C 605 605
FFEHRIES/ MPa 29.30 29.22
T AERE 11 HE 1/ MPa 50 5.61
TR AR IR C 356.5 350.5
P B O J)/MPa 5.6 5.4
FEABR L MR BE/°C 623 623
s/ - h ! 1 653,10 1597.10
ki C 301 298

Z %
44 (BMCR) % (BRL)

FFEEIREA b 2025.5 1929.1
FEZEVURAE/C 605 603
FFEEE S/ MPa 29.30 29.30
P28 4E 11 HE )/ MPa 5.85 5.54
F A R/ C 361 352
FEARZ8 HH 11 R 1/ MPa 5.68 5.38
FFAAR LA/ C 623 623
TR/t - ! 1 692.2 1 605.7
KR/ C 306 302

Fzo (MRIESRP)ILARTITER
Tab. 6 Geometric dimension and calculation

value of boiler ( Harbin Boiler)

F8 (ALSTOM $ffp) LA R~TFitEE
Tab. 8 Geometric dimension and calculation

value of boiler ( Alstom Boiler)

Z H HufH

o T TfT ( S8/ /75 ) / mm 19 268/19 230/68 250
Tl e/ mm 74 800

[0 JZ RARERS o B B IR BT/ m 21.550
PRy m 20 556

e A A B /KW - m P 78.00

ot E A/ MW - m 2 4.35

FA e £ IX SRk AR R A/ MW - m =2 1.52

i Y O R 957

Jif A AR AR S L C 1306

z Kt
S T T 9/ )/ mm 19 320/19 320
P RO AR R mm 100 094
KARZENEHR i/ mm 108 000

T JZ R e O B R AU HE 2/ m 22.66
AR m? 20 020
A AR /KW - m P 78.92
P AR/ MW - m 4.22

Hoh i X B TET P/ MW = m ™2 1.21
P S SR/ C 977

B 2 AR TR AR SURLBE/°C 1223
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Fig. 1 Temperature distribution of heating surface

tube wall of three Il type boilers
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Tab. 9 Summary of main steam parameters of three Il type boilers

e ML BEMEPLAL  TZEPURE FRGRIE SEERGE  REMASER RMRARERE AR R
fii/MW  FHR (A/B)/C E(A/B)/C BEBGIAALE BraUREE/C BERARSAIE  BCSIRERE T
I 659.9  ABCDE  601.6/601.8  620.5/620.5 o6 B 639.0 o543 508.8
F#EfRY 670.2  ABCDEF  596.2/600.7  622.8/622.4 4527 Bi 639.5 9548 it 602.2
MRS 660.0  ABCDE  597.0/599.0  618.6/617.4 iy 644. 4 ®0 R 606. 1

it Bdm R M, B3R LA 1 660 MW a4 T,
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Fig. 2 Temperature distribution of heating

surface tube wall of tower boilers
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Tab. 10 Summary of main steam parameters of tower

boiler
Z B HfE
PLA TAFE/ MW 657.9
BRSO ABCDE
PR BB E (1 52 B/3 B/4 8)/% 32/32/32/32
FHEPRE(A/B)/C 600.7/602.5
TR EIRIREE (A/B) /C 620.3/619.3
o L PR T B A e UL 516 B 12 245
15 L T A A B B ey R BE R 626.3
o I A AR RE R I s i 55 40 B 12 54
o R A AR RE R I R BE L °C 568.5
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