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Research on Energy saving Optimization of Operating Parameters of Thermal Power Unit
Steam Turbine
Wang Wenkai
Shanxi Datang International Shentou Power Generation Co., Ltd.

[Abstract] Faced with the dual pressure of energy shortage and environmental protection and emission
reduction, in order to improve the operational economy of thermal power units, this article focuses on the
systematic research of energy—saving optimization of turbine operating parameters. Firstly , through
thermodynamic theory analysis and on—site data mining, key influencing factors such as main steam parameters,
reheat steam parameters, exhaust steam parameters, and reheating system parameters are identified, and the
coupling mechanism between each parameter is clarified; Secondly, based on the characteristics of sliding
pressure operation, a multi parameter collaborative optimization model is constructed to determine the optimal
parameter combination for different load intervals; Finally, taking the 600MW subcritical unit as a case study,
the effectiveness of the optimization strategy was verified through a 3—month industrial test. The results showed
that the optimized unit reduced coal consumption by 3.2g/ (kW h) , improved thermal efficiency by 1.5
percentage points, and significantly reduced carbon emission intensity. The research results provide theoretical
support and practical guidance for energy—saving transformation of thermal power units and steam turbines, and
help promote the green and low—carbon development of the power industry.

[Key words] thermal power units; Steam turbine; Operating parameters; Energy saving optimization; Sliding

pressure operation

—. 5|8 DUERCHE 7255 8, 280 UR sl ARV R Y i

1.1 W

FE X7 HARTIUR B HL AT b 1E s i e
T, REBUAE Ay Bt g ORBR S, LT REFEAE KV B
W BE VS A R0 SR HE R L . YRR HLE R K AL 03 )
oA, ARHZRTUINBE M PUBRRERAL I OCHAT 55, It Rk it
RIF 1 ARG e E AL QR E R T .
T, ZHJCUPLAT WS AL S B Yoo i AR5 T

B AEAE, YEGLITA T0% KR BESUR T S AR T
RIS . B BT REE KA, K LA S 5 5
WU, XVRMLTE 58 A X RIS AT AR PR th B Ry ok . PRI,
TFRRFNBAT SHCT REALIEA, B2 K FBLALER I A 3
PIdesRk, el AT se Il SR Al & R I B B R R M2
1.2 [ W AMIFFEIRAR
E Ah2g g BAE 20 el 90 AU IIEVIHL S FfhiiL,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 113



Journal of Project Management

LIRS
H 6 LN 12 eRA 1.002025 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

Aminov FFIE R & AN VIE ALK (0], A s T
AL IAES M SRERRIET = S LRSI RE”
WH, REFFEIGAVASEIER, HEERPEITR
FTE. E AT D B R RIGE, VKN BP s
P 24 YA WL S RIS AT B L) IR v R, S T8 T T
SHUCHCRE [, SIF AR T MATLAB TR 248 T ol peis
WHINE, NSEE A E AR . AR TG WU
WA —RZETh RSN, S22 S HA %
MRS, KA 8 VRS WS 5T R R AR
PERR, PEEE MR SRS TR M2 —RAER
FFPEN THL B RGN A, JCILHZ o I S R 8 i U
THMSEARA NG, 3 LA E BT AL ) RGN KL RS
SR G EZR,

1.3 PR NAE SR

ASCLIIG S5 BIG AR G, R P 28
ffi: OXRBIBITSHGENLEI T #0722 808 5 I35 %5
W, REMB LIRS BB S BEI
FIGEMRA, S SEGRG R @SRRI
T, B THE R, R EE SR RBAR, 456% &
AN, @It St RGN L B AR AR
B, @TVRIG I UE . BB AT TFRE 3 A AR,
X EE AR AL HT S5 AKER . BRFER S cHE R S A5 Fabs, WA T
TR AN

FRBRZ N PR b — BB M A — ) 50 — 45 1042
o BRI BEER G I 2, MRS AN, B S8
WA ALBEAE S s A2 b R B S L8 2 ) 4 & 1T ik,
PETHTRIRE FE SZ A8 F75 S0 B0 et 5 e s 00 5 e SR 4
TIRGE R AT SENE s BB TTHE AL S

—. RUUSITSEZMmILE 57

2.1 EFARSHEm
AR SR U R 0 2 4. 1171

BORVIRETE 0. 3%, BT ) 2 B8 B RE 5 B )
R AR T R AR, T 10°C T
0. 2%, MEATHERAN I T, AR S R
LA =B S DN, S MR A T Bk AL
AT, R WA RAERSR . B, AR AT R
FER IS ENT, AEVOR AR 2 MBI J v, T G
TR0

PRI E EL RS R LR R K% B ) G, A RFBE
THEB BB AT AT R 5], AT R . 2 P
ARG T B 50°CHy, MLIARGLRTREL 1.2 Ao
s AR R SIS HRACR, ARl A A B
LTI, KRR AR BOHER 5% LLN. SERrisqTH,

BRI TS 2 S8 SH), TR R R
WA

2.3 HASHM RN

He v R 0 2 52 W B 5 06 SR R 0 S B AR AR, B PR AR
0. 01MPa, HLZHK FUARAEFTFEAR 1. 5-2. 0g/ (kW - h) o A
N FERERSESRE, FAKREAL . Bedih g5 ok e
T RGMIEL S SR AR HE HBSRAHUE 21
EIA KA AW, Tl 28 5 P LUl e e R LS, Sl
W REREE S B R

2.4 BIIARZSHIE 0

5] A FR Gl AR NS KD A IR B R LS EUA
OAE T I KA S ot 22 35 . IR AR KA i w2 A
T, BRI RO R S BB Kw T, HEB N —%dh
o IEHIBAT B DA N 2= 2 I 3-5°C, AR 2245 4
5-T°C, ¥ Ze ity B4R AR AL T 52 #2535 B 5 R G,
T S HE AT b F

=, RUBETSHMALREE

3.1 AL HAR 5 AW 44

3. 1.1 Mtk H¥s

DI HCR B A 0 B br, e & e Atk iz
TREYE, BEFFRIEA N

max n = (P e - P aux) / Q in

o, n AHUHE R, P e R HPLIIE, P aux
BB FETIR, Q in WHRPEA R

3.1.2 SR

o WHLAENNR: TERIMESH0T, EERIEN<
16. ™MPa, HERIRAE<65°C;

o BATRRELN: FREHIRSIIRE<O0. 05mm, ikl
<90°C;

o  ARGMRANR: H/KELE SR I VCH R ZE < 2%,

3.2 W RIBAT AN A Y

W HIBATIE I T O R @ N AT AR, HAZ O
TRGUER & AR uar BRI e o ANTTIE T BP 2R b 4%
PR ARARAY, 785025 FEMLALIZ AT T RE P (oS B i [ 32 .
ANSEOR I T . SRk BEAR LT, XSS &
YR R IR R SR . M S HO e Il £ 2K
JK77, %S EEEWNALET A BFERTRE T

PRI 23R 5= 600MW HLZH 1200 410 shizqT8dh, i
BRI, AREMER. 7. 3 MG ESIRE, 2k
AL, BERITEIRZEHIE 2% LA, AORSHE BN [ T30
TETSH.

3.3 Z2ZHh Rk H g

S KBTS BRI G KR, RFITHIE T 70
TR SRS, FARU R

o Effr (80%-100% #RE fif) « EMLHUATIXA], 4

114 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

LIRS
H 6 LN 12 eRA 1.002025 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

PG AL B A TR SRR, ST
PR, BRI B BT R AR ACT . BFFTR M, BHA
WHAEW S 1kPa, HUHRFERTFRIL 0. 3%0.5%, &
FHRTHLA LT

o oS (50%-80% FE fifr) « SRAMERIZITHL,
ARG 3.2 747 b 1 e RA) s RS AR A5 80 iy Jee R A s i 2, skt

CLAWN . A B B3 AL BB LR UEN L 1) 2 41847, 1L RER
EALAL IR SRR

o fIRAAT (30%-50% AUE i) o ARG LHLT, iR
TR R G AT BAF U B, TR ndas 100% BENIZAT,
TR A AR PR i, A R N 25 R AE 3-4°C, RN 2
FUETE 5-6'C. RIFHIMIMARGIZIIRE, BBV sk L4
HIIRIR A, R mATEAR S N s T &5t

M., XG5

4.1 ZEBIPLAMEN

TEHUHE ) 600MW I FRACHLAL N IR G, HLA R
5 N600-16. 7/538/538, KJH—X P, Bl —=HPIHE
R, BARGNE 3 GEEmigE. 4 SIEmME K 1
B LTI AE R B AR AT T 00 R FE AR
JIVEENIR LR, HEAIL KIS, AR KA IR A2,
FHARF ISR AE, KHEBFEEIE 3128/ (kW-h) , &
TRZEBIHLA KT, W REIL I T ki v

4.2 AR E it

ETHERNZ ZH R, 5P H I RETIR
B, I R PE A i -

1. EZEVUR SRS 78 DCS ARG i N A M IR 4%
T, SR PID S8 H e ik, SOl ek A bR,
HRAR AL S AT 25 /KR BE S B8 FE R, sl AR 178K
FEJIwE s, HIE 1.

2. BEASAREIRTE: SUGIRERIEDE RS, LA AL i B
SRER, ATETERI S AR, HRERPICR A 75% T E
95% LA b @ NSRS 22, R BRI & G, 1R
HA R,

3. RGN : FEH R IR KA IR B, FIAM
B, BRI ST +50mm 4i/hE +
20mm; NSRRI S RGELEY, ORI I 22 AR e AR X ]

4.3 MABERAHT

TWRES: 1 A H W SE R, oAb e A 2 s

o BTSN FEAKENMER A +
0.2MPa DLW, MRS MMZE<E3C; HUES M 0.052MPa (4
0. 048MPa, HEAAFICS S BFERT: m N AAR o 22 38 BRI

2.3°C, [IFRGH A B .

o WREMAE: KHMAEMEZ 308.8g/ (kW-h) , FFIR
3.2g/ (kW-h) o FHLAFERHEE 30 12 kW - h oF5, 4
ZIFRERE 9600 M, AT LABRBL A ST JT I, ST W

o IMRAMEE: UG AR 2.6 JymE, LA AR
M 42.3% $2FEE 43.8%, BBNFERBHLA LR AT, =T
MU i P e s .

. FRERE

5.1 WHyidhn

ASCIE I FIR B BRI TS, REHIT TR
EHBIT SO R E A . Wi RN 3RS RS
KA RFSEE B 2, Wi T &SRS EH
Uil A2 SH RO, ST T ANR S X (] i 2
HORSUETLE ;. RUIGIERY], I b A skng ) sEnr 4T, fig
AR BRI, R BE WA SRR, A
KHHLAFNLTT Re AL T T SE  SE ERA 5

5.2 KK

Ja ST OK SR T ML ALIZ AT ROR 5 8 BEAL KT R IT
RGIANETFEEAERR, @RI TR, %
FACBL SIS AT RAS S IF W I 5 R VR TN, 4R A2 mr T 200
WENVESRE T RSP I8, RS BT
et LIS HCRMEDCAL, $RATTCHEATIRS AN, 3)
TS OISR T Re RS, HESh LA 7 e =
AT . RN, BRI &R, T RE B
SOV AR IR B W 0L IS BT, W B R ) &
GRETF K

(8% 3]

[LI#k, KPR, RA&E, %, NA BP #ENLH
KRR EZATNRAWE [0 #Ah Kk, 2003, 32(7) :
24-26.

(21 %, &#tF, wEE, £, £ T MATLAB AR
MR Fok T Besk i 07 % [9). SRR HLELA, 2008, 50( 2 ):
103-105.

[3JAminov R., Chertykov. Choice of optimal stage of
initial steam pressure in heat—generating power units [J].
Tyazheloe Mashinostreenie, 1992, (8) : 18-19.

[ATE AR . ARHE TRAME M] dbxt: A8 A B
A, 1990.

[(51f 2 &. 600MA HLAL R 7B EEAT AT [J). K
A1, 2000, 28 (12) : 49-51.

6128, Tk, #£T BP MAWABINE/THENE A
[J]. ##e3hH T4, 2002, 17 (3) : 268-270.

(715 0, 4] 200MW AR RAHLA & EEATHEERE [J].
LR A A, 1995, 15 (3) : 45—48.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 115



