F3THEHE2H] pos fil &l
2022 42 A

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

i T 2 Vol.37 ,No.2

Feh. ,2022

SCECAES 1001 —2060(2022)02 - 0063 -07

RATREFHENANRIIKTTAARZRSNA

FHRF, X F,5LR,N=#H
(hREARIN ARFEELE, BAIT % RE 150046)

B E. A TRIEREFEIAAC S TR S A, Aes RIS AL)T A TR0 AR 3] (HTC) 200 ~ 600 MW 2524 £
AFA GARE A TR Kt B A AR, it et B M AR A T AR PR AR B R AR AT R T, AR T i
B TR AL £ P ST AR E R B RIE TR FR S E 5 A E AN EERSE LT et A A
FE, A AT T OLe) £ E KT,

X B R REEVEE R ; TR KUK ; IR RAS
RS %S TK263. 3 S ERARIRED A

[SIRAAER]HIRT ¢ 5, SR, % HTREREANRIICM F R SNHIT]. #Eshh TR ,2022,37(2) :63 -
69. WENG Zhen-yu, GUAN Chun,MA Yi-liang, et al. Development and application of series long blades for deep peak regulation units[ ] |.
Journal of Engineering for Thermal Energy and Power,2022,37(2) :63 —69.

DOI:10. 16146/j. cnki. rdlge. 2022. 02. 009

Development and Application of Series Long Blades for
Deep Peak Regulation Units

WENG Zhen-yu, GUAN Chun,MA Yi-liang, LIU Yun-feng
( Harbin Turbine Company Limited , Harbin, China, Post Code ;150046 )

Abstract: In order to ensure the long-term operation safety of the deep peak regulation units, the low-
pressure last two stage long blades of the main type of Harbin Turbine Company ( HTC) units from 200
MW to 600 MW are taken as the research objects and the optimization design of blade structure is conduc-
ted. On the premise of reducing the transformation cost as much as possible, a series of new low-pressure
long blades that are suitable for deep peak regulation units are studied. The blade transformation scheme

for the main type of HTC units with different power levels under the deep peak regulation condition is

drawn up, so as to deal with the main risks of the peak regulation condition.
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Fig. 1 Technical route of the research



52 1 |PRT A T IREETRAVERLA M RS B TR R S 0 565 %

2 HEERS5SR

2.1 352 mm M 4L

352 mm M Fr oA IEYR E R R T 300 MW 454K
ZE VLA AR IR DGR G i, e F 2A 158 A A 28
AR, T L, e T 00 T IS 1T RE IS I L & PE %
Ko HEFXTA R FTE 1T KA IE LA T, H
FEAR ST 00 T B AT A7 AR R AU, 9 I 3 e 1
FNHEIN , 388 %ok - 5 K 0 BT, R B I R A
LRAAR  JF R A 352 mm 0 A, BE6% ELRE R R
AR R UOR M Fr, G e 1. B2 M
352 mm M RIS RS 352 mm 0F 5 %F O, A LG
M5, ISR 352 mm i Fy B LU 45

(1) ™R # OB AE g 755 MPa 2 714 890
MPa, 3 & N F11{E

(2) FEMEAE L 15 VF HIE HAEL A 65% YL &
B — T RARL , B4 S5 AR , /Bl ] 5

(3) H7I o KR I T BT 4, i e I B A
e 7K Pl HE AT o

(a) FEBE I (b) hm3aELm:

B2 352 mm &L

Fig.2 Comparison between 352 mm blades
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Tab. 1 Static stress analysis of enhanced 352 mm blade
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Tab. 2 Test results of resonance speeds of

enhanced 352 mm blade
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Fig.3 Comparison between 515 mm blades
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Tab. 3 Static stress analysis of enhanced 515 mm blade
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Tab. 4 Test results of resonance speeds of enhanced

515 mm blade
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Tab. 6 Static stress analysis of enhanced 668 mm blade
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Fig. 4 Comparison between the blades

XHR AL 900A M- A (i Ak B RE 8 A7 A 4k
oo I R TEAR Sy T 0 T FO TR 4 5 R, DT 9 e AL
FEAR AR L0 T asfTiS A 2t k. % 9 Jy 835
mm MR ER S E AR R 9 AL, M R
L3 5 FRL A LB B AL, A8 R B ) 73%
LRHE R

&9 835 mm M REENEZ
Tab. 9 Static stress analysis of 835 mm blade

g WEAEL N 77 5 HE H (L %
LLEEE 0] 25
SRl AL 73
I HY AR 34
AR 54

B0 IR 171 Fr 35 L ) &, i — 253+ 55 835 mm
iR ARG R, 10 24 835 mm 0F 3L ERTE Y
HHER. aTLIE M,y R HO 5 B M7
PRES AR A% 1R 3 090 r/min £, HA 2 3R FF
R — B M4 5y M8 IE B %42 F PR 2 820 r/min
BT, R ks BARYE S PRI 45 L , it v B TR AR



- 68 - R Bz T R

2022

BT TR =X g — i M4 [ M8 R EL R =
3 090 r/min D) I {350 R AL S

F 10 835 mm M #HIREERITEE
Tab. 10 Calculated values of resonance speed of
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Fig. 5 Static stress calculation results of 1 000 mm blade
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Fig. 6 Static stress calculation results of newly
designed 900B blade

(b) M 1 LM B ) ==

A, B8 900B it - 5 4G 1 R FHANAY 2L AR
B R BRI R & LA B R , S5 A BELJE K, T LA/
RS, 7 11 5 9008 I H AR 4% i 10 45
Lo B ST MO ~ M8 5 A% P A b R A R A
2 820 ~3 090 r/min Z[A]  IRBNHHE A . I HiZb
A1 9008 it B 2 58 B Bh I o ik gk, 6 £ far T
TR SR B R A, BRI W R B I 04 T Y B
97 77 RS o



52 1

B]RT 5 T TR BRI B R A R IF & S5 0] S

i it 9008 M 551000 mm 5y
A IERA Al TR T TR R, IF
MR RE LT T ARG T, LT
FEAR G F % AR

F 11 FHE 900B I B LifEEE
Tab. 11 Resonance speeds of newly designed 900B blade
R JLIRFEHE /v - min”
—pir M3 2 814
—kr M7 2 550
— [ M8 2 038
3 & i
PAFE VST 200 ~ 600 MW 2524 1) 3= F7 HL AR

FEAR WA R A sE X &, il A BRoo i 55,
a5a 0 A iRsh e, TR 18 A TR R R AL
ZH 1 R FE B H A e, B B R ) o 5 R 4 5
R REAS I A TR B R AL L AR g
wh:

(1) XF 200 MW S48 B2 LUF HLAH , (R FE AR 2
668 mm I F 2 A 38 ™ 15 075 9 58 A 668 mm
R, Rt PR A T o A T | RS 1 TR
FERUE T 42381 T,

(2) T 300 1600 MW 25:4% HLLH % FE K 4%
-, T 2R 352 mm AT 515 mm B B o3 S B
s 352 mm 0y AGREL 515 mm My, £ 5
W it L3 2E FL PR S A 45 0, BE 6% B - i

PO L 5t POLEEA T T O IR i DR A K
ol ]

(3) XJF 300 F1600 MW “FZ¢ HL2H I H AR G it
B, 75 20K 900 mm 51 1 000 mm 43 3| g
A 835 mm M FIH A 900B -, H 1835 mmitf
RN AL AE 4, R R 15Cr 4K, TO 5 ¥ 3K 0
TR BA 4 5 5 1 900B I i i B 22 4 B K, HLAS
PL R T IR B, BB A% I T B R s 1T o

(4) ML AR I HLARE A vl e
T4t Ay R I U BT P e, DA N R R R I T
AT

B2 300k

(1]

O R e A AR S D SR [T TR LT
2020(82) . 1-3.

GE Ting. Analysis on the development direction of thermal power
technology during the 14th five year plan[ J|. Henan Electric Pow-
er,2020(S2) ; 1-3.

FET, R, E Ak, 45, 350 MW S LA B el e R 2
IR R AT ()], PR AR ,2020,62(5) ; 389 -392.

LI Zhi-qiang, CHEN Xiao-li, GAO Ji-lu, et al. Research on deep
peak regulation technology of thermo-electronic coupling for 350
MW thermal power units[ J ]. Turhine Technology,2020,62(5) :
389 -392.

PR, R 0 W, 5E AL R v A R
BELI]. 47 % ,2018,47(5) : 8 —13.

HOU Yu-ting, LI Xiao-bo, LIU Chang,et al. Flexibility reform situ-
ation and technical application of thermal power units| ] |. Thermal
Power Generation, 2018 ,47(5) : 8 —13.

VAL PR T, RS A IRURH I 94 o S () AR R X it 4
#rl)]. s 71 R4 H Bh1k,2011,35(22) ; 29 -34.

ZHU Ling-zhi, CHEN Ning, HAN Hua-ling, et al. Key problem and
solutions of wind power accommodation| ] |. Automation of Electric
Power Systems,2011,35(22); 29 -34,

WA HZI0 3R B, %5, i RSP 0E A9 B0 Gk )
Rl A TSR ] o, 2020,41(9) 58 - 68,

PAN Er-sheng, TIAN Xue-gin, XU Tong, et al. Status, critical
problems and prospects of flexibility retrofit of thermal power in
China[ J|. Electric Power Construction,2020,41(9) . 58 —68.
P, ARG, B U, 55, KB TR 2 S A e 0
M — R [T ] . AR LR ,2014,56 (1) : 69 -71.

BI Qing-sheng, TIAN Chun-guang, LYU Xiang-yu, et al. A new
model of large heating units deeply involved in the peak regulation
of power network[ J]. Turbine Technology,2014,56(1) ; 69 —71.
SRR, Fo5, 2 16 330 MW PRI VIR R R ELE AT HY
HERARE T ATFERE 2 A [0 ] 2R A B AR, 2020,47 (12) -
72 -76.

ZHANG Qin-peng, WANG Xue-dong, LI Feng. Analysis of heating
capacity and peak-regulating capacity of 330 MW steam turbine u-
nit with low-pressure cylinder off operation[ J |. Shandong Electric
Power,2020,47(12) ; 72 -76.

PRIGER], mdkss KB 8,45 R IR A kL ALt
REREIR A BT[] 488 53 71 T#2,2020,35(12) : 26 -30.
CHEN Xiao-li, GAO Ji-lu,ZHENG Fei, et al. Comparative analysis
of various deep peak regulation modes for thermal power units[J].
Journal of Engineering for Thermal Energy and Power, 2020, 35
(12):26 -30.

(T#EI ;W)



