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Research on Adding Post-unit for Back Pressure Steam Turbine
DU Dongming"®, SI Guangquan’, WANG Mo’, JIANG Lijun'
(1.Huaneng Dalian Co-Generation Co., Ltd., Dalian 116000; 2.Huaneng Power Internation, Inc., Beijing 100031, China)

Abstract: [Introduction] In order to solve the problem of changing the external steam supply of the unit from industrial steam to

heating steam , a thermal power plant is taken as an object to carry out technical feasibility study. [ Method ] Four kinds of schemes

including the control valve group, the two-cylinder steam turbine, the post-unit back pressure steam turbine shared by the whole

plant, and the steam-driven feed water pump unit with generator were compared and analyzed. [Result] Considering the

characteristics of the schemes and project practice, the scheme of post-unit back pressure steam turbine shared by the whole plant is

selected. [ Conclusion] The scheme is based on the principle of energy level cascade utilization, which is reliable in operation and

economical. It also provides a useful reference for the comprehensive steam supply transformation of subsequent units.

Key words: back pressure turbine; heating; heat supply; post-unit steam turbine; technology and economic comparison
2095-8676 © 2021 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China
GEDI. This is an open access article under the CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/).
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Tab.1 Parameters of 50 MW back-pressure turbo-generator set

o H 280
F PR H F1/MPa. a 10
FIRMEATIREE/C 565
PR/ (ehh) 490
Tl A< J1/MPa. a 4.1
Tl AR/ (e ht) 100
HEVREJ)/MPa. a 1.4
HER AL A/ (2 h7) 244,313
HLEH TR /MW 53.872

JR TV B T RSEEE N . 50 MW 2
TR IR EEHL B HEVARAE o 45 K SR WL 3K 3%
U8 5 m AR I HGRIE . R B R A
FRAINAGRIT ;. 50 MW Sy Ry e ALY JE 18 4%
VAN — 5 R AR M BIRIE s 4K IR ge L
HETR I A TR I IRES 28758 TH . RIEIEI R i
B G AMINIGS , BGARA S IR, —
530 m MWK, WEHRKRE, —GHRIEHR
IKUEIKER, — B BHKYT A4

AL T FHLAE PG B, AU 50 MW 9%
VAT ARG LE A RIS R, FRED . R4
KIS BT B 5 AKE I T RE, REEHLAARSS
A HAESN 5% . IREEHLEIHL . & L
R ARG, B BUET.

Ji 4.1 MPa.a TV IV R SE, FEVREE ML
STl ol NI S S 1IN T 1 5N L D = =
R TR O TR A R O IR HLIR A A
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Fig. 1 System diagram of control valves group proposal
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Fig.2 System diagram of two-cylinder steam turbine proposal
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Tab.2 Parameters of added back pressure turbine

i H ZH
PR JE S1/MPa. a 1.4
BRI/ 310
PR/ (c-h ™) 345
HEA ) J1/MPa. a 0.3

HER /T 153.6
HE R/ (e h) 345
IR /MW 25.9
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AT A

4) ARG MR AR SF R I 85 MW
FOREe kLA B UL,

i ER IR RELRAHL” SO LR
BAL” 5, EALRERIG, YA BRI R

ZR A

_——

JERK BERZ 3G FALR G s MR R T
73 [ R B3

AR TR J5 42 iR 2x50 MW 2 ML 4 9847 Hi, k9
P ARG H S, ATy A5 T AR LG KRy 2x
85 MW AL, AT 5800 K B L (45 A R GE ) E AT
U R T AR Y F B R A
1.3 & HAMEEEERRNAR(FRI)

A7 26 T B o 1 n H o () 7 R SR AR P A
2y, ¥4 1.4 MPa.a 287508k 2 0.3 MPa.a, R4t
EINE 3 s . Fiiisams —e4) LHNEE
HIEFRSEVL R, —FE4] AN HEAZR IR
i, ZEMW KA. RN RGP IR
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Fig.3 System diagram proposal of the Post-unit back pressure steam turbine shared by the whole plant
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Tab.3 Parameters of post-unit back pressure turbine shared by
the whole plant

TiH 24
#HRJE J1/MPa. a 1.4
HERIR /T 310.0
P/ (ch) 690. 0
HEVREJ1/MPa. a 0.3
HRRIREC 153.6
HEA /(") 690. 0
ZRIMW 52. 4

AL 52.4 MW J5 B 75 RIS HUBE 1Y%
Y E LR

1) TR AL B 227508 40
L TEW ARSI . HUKY AR . BUKA . B
KA

2) KEMLUHENL: i EBILAE R

3) ARG W6 50 MW 35 EE A HLAY HE
REF BT R D 2Z B A TE M 1] .

4) HR RS 5B S RIRA L HE R AR
RIS ZE RS T, HEVR A I BRI A A
Wk PR

5) ERIKARS . MBI HIRE N K
IIZH AN, BESS IS B RIS R LR
FIAFIR VR Bl 28R J 28 R A R PR 2 K,
BRI A BLKA -

6) BiKARG: JFETEREVAMZE &
BKRGE, ME—-GRIAHKY B, —ARA
KBUKFE, MERKE. JFETRREVL S KE
WK A . BUKF . BiKIEE A 50 MW 15 R
KV IBRE AR

7) BEHUK RS WA . KELER
i HhER IR AR HIKCR A SIE AR EIK . %
JEHTTHLA B RGBT A, 5B Rk
HALA AL E B — BB I A R HK R 4.

8) M ARG Friie B R B
A DCS #-AT W% . e B A8 Pl DEH,
550 MW H EASE LA LA —3, 5 DCS4
— . JE BT RS PR AL LA AN
DCSHUAE WSS, FERG AR R B F AR

9) ARG MG N52.4 MW 5 R4S
K B HLZH e A R ) L AR

8 B R — G Y 52.4 MW R
REC LAl ) EAL . FHL M 2 E L Y
. BRSNS [ TR

T 7 TFE 5 422 B 2x50 MW 2 AL 2H #E 47 Ha, [0
BRI H A, AT R TR A
52.4 MW HLAL, AJ7 R0 KB M A RGN 5T
HEE TN T REAY T BT L.

1.4 BT EBINENEAKRAATR

(FE4)

AT A YR BRIEHLL XML R4
B R, R EPLAEE T M7 To R 4 448
Fr P B 50 MW R 7R AL & AL A e —
BHKERRIRB RS, Wi KRR LTIk
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8 1 A KR TRAE P HEVR B A A R I 25 28 1R
W, HREE BRI A Wk B
i, RGN 4 FT7R o B iR o6 5 8 5
BKFREN LRI, —EL] N EEAZERIK
M, ZEMN R KA GHKEMIKS TR
3.5 MW, KB A KEIRA LA =i m, HIK
SRIRAKSR K A 50 MW 15 JE 95 LA HER, 7E
K GEREC LY IR B 5 R WL, A T IR GG
KRG AT, RAZHAKAE, HKEARR
AT PR A T R T T

1) HEA: HKIE (i) —Ed (YRah)/
AR Chir oty ) e v R e /N R e AL —
TE /N EHL— T A

2) HEB: HKE (ABE) —i8F K48 80N
REHL—E 5 (IR shu ) el (i o) Rl &
— B /N R B L— T A 20K

XTHEA, KRR E LR 30 MW
R R R ESHL, LASCH L) 25 MW 459 50 Hz
FEHU/NE ML 3.5 MW SR (SR sl ) /48
(i 3 ) R e R R LB W IR A R . &R
GeyE il 7 %R 2R K SRR MLEE YR BE 50 MW 35 R K
TRACHL I M7+ 25 K IR PR ML E R T S 1 =X

SFHEB, SHEANXIET, HKER
MR H 30 MW S8 108 AR R AL, 9
TR EON R[] 1Y 25 MW 25 2048 3 (UK 3 ) /8
i) JHEE s, RGeS € AME.

FARWRITR, XK IR R ELARTE R
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Fig.4 System diagram of proposal of Steam-driven feed water pump unit with generator

A LAWY B B 5 K A . X 30 MW 2075 &
Ao AR RAE AL, BN RS KT Lk
TheHlE TS AR5 MW SRR EE (DK
Sl ) AR iy o) PR R, A [ P KR
AEZHNAS, FEARRAY., EHEBT, &
BB 5 H AR R AN R A S ) R R, H A
R D B P ) IR X A A I R Uk
AL B RGN T RIFTIF R . HTA
TR 7S S K 5 2 2R 3.5 MW i /) T 5 3 3K 5 o %
25 MW, 2545 TR B 00 7= S A, B B R
KT AR 3.5 MW S5 901 e 0 (B3 sy ) /728 1
Char b ) RSB B, & LI IR LS 2L
WM 4F

7% ALK R R YL R 25k, ¥
LA 1 ARG R L, ER S S AR R
AT H 5 2RI & S F AR ) R G . TELRK AN
RHEMMBMAE B A2 E Y MIRDHKRERBA
BRSNS K, 2 KRR ALY & F AL T
DA, VAT YA KRR R B
PLEL BT, ATRIER S A KT AR A, PR EHL
HREPERZ T . ST BRIl & LR 4G
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Tab.4 Parameters of post-unit back pressure steam turbine
with generator

i H e

WA JEF1/MPa. a 1.4
VR EE/C 310
BRI/ (eh) 345
HERE F1/MPa. a 0.3

HeyRik /T 153.6
AR/ (eh) 345
REHLETFRMW 29.5
K AL /MW 26
LK HETIRIMW 3.5

TRIRAE MBCERTI, 1 REEAR &S RS

KT EBENHILRGER )T Z 380, iE -
WA P B, LA 2 OTHl A i ALaY I8l
AR BRI, DL R R G5 A SAHE H2 1)
I 23 (AL SR T e 4 23 (] 2K

A AR TR J5 442 I8 2x50 MW e LT 9E 47 HaL )
AR IUH A, A7 R TR 2 5
26 MW HILZH , AST7 2805 S 3 L 402 A 22 G i) it
SO T AR R EB AL
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Tab.5 Comparison of technical parameters

m H UE3! E 3 HEA4
IR EZER = )
2x490 2%490 2%490 2%490
/(t-h™)
FIRIEHLH T
1.4 0.3 1.4 1.4
/MPa. a
EVRHLA B IIE/MW  2X60. 284 2X86. 184 2X60. 284 2X60. 284
JE B ELL IR
— 1X52. 4 —
/MW
RN KR TR
— — — 2X26
/MW
KR ZEIRE FI/MPa. a 0.3 0.3 0.3 0.3
RIBZRIEC 310 153.6 153.6 153.6
HLA AT R /MW 522 466 466 466
HLA /(G -h™) 1879.2 1677.6 1677.6 1677.6
A] (R 1 T F/hm? 1044 932 932 932
2] KB IPR/MW 120. 568 172.368 172.968 172.568

597 %1 BRI AR RO A, R
2. 3. 4¥FIREEE AR ZUR R B IR, T DR KRR
FENGARERE I Ry S TR RE , AR TR S A
TEaias; RV E 2, 3, 43T XMt ;
T2, 3, 4T AR ISCRERAE 225,
T R FL ) A AN
2.2 XHEREME

PUEAT 2x50 MW S HLAL R 36 i, X U4~ 5 %
XA A R R E NS 6 TR

7GR ERAT A B A e
N TTE 2R B 40 KB N A R & A

Fx6 HWARSHIIL

Tab.6 Comparison of layouts

uoH HEL HE2 FHE3IS HE4
) BRI A 2 2 2 2
2] FOKEREIA RS 2 2 2 2
2] R ET KRR — — 1 —
&) RBHLEECE B 2 2 3 4

T BRI HE A 2 A m? 0 8096 5060 6072

Xt S A AR SR (52 IR 2 K + K

Bk, WA LRI YR EAAKIEdL ER
Wi n s A £ AR A A S
PLAEZEPREE . B pRipL, T E e, X
A A EA BRI, T 3R EIL. LS
YIIST T IA B2 A1, A A R
2.3 LR

T R B HERER SR, IS I R IR —
R DA TSR 7 28 1 o B, IO R T L
AN 7 His

K7 BT

Tab.7 Economic comparison

iH WEL HER2 E 3 EL
WG i 2250 3 450 4200
+ P TT FEfE 670 820 1050
I S rT
939.6  838.8 838. 8 838.8
/(10*GJ-h™")
EoE e E
B 54694 48 826 48 826 48 826
b
AEHERIR 2S )
B e -5 868 -5 868 -5 868
25T
4) ik
5.6968 8.2736  8.2592 8.2228
/10° kWh
E e
) 21700.8 31516.6 31461.7 31323.1
/it
AR AL AR o
o FE - 9815.8  9760.9 9622.3
ZEHTT T
eI R 40 90 130
FEEERTC HE S 3907.8  3802.9 3624.3
A1 WS AF PR /4T Jk i 0.78 1.18 1.54
204FRYTEME T E BME S 49115.4 47796.9 45552.2

e KB AN IR 5 000 R, $u H IR 58.21 J0/GY, HLMY
#2118.0.380 93 JC/kWh,,

FHEL %1, BT REmA A E N I % 2.
3. 4, WSRO, e BRARE R FH /NS S 000
&, & FERGEE B3 600 1, 1~24ENHLAT LIk
M TE, Feg o, R 2 LB FEN) M
MTAER R, HABHILA, JFER R &gk,
XPOtH TIAA AR S J5 28 36 A EHL %
M, JE B RO B, B TR TR 4X)
WA EHTCEm, PR, (HEfrfsmlE s .

T LU JE, BRI TR AR T AR TR E
MM TR B IEE R, KRB EUHE R
R AN AR TR AR
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