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Abstract: To mitigate the efficiency degradation of thermal power units under deep peak regulation,
this paper investigates a variable through-flow turbine technology with multi-source steam admission. The
steam flow path was reconstructed to enable dynamic adjustment of the through-flow area, establishing a
multi-design-point through-flow configuration that maintains high-efficiency operation across the full load
range. The high-pressure cylinder incorporates a three-stage variable enthalpy-drop through-flow struc-
ture, allowing flexible switching between series and parallel-series modes to sustain elevated steam param-
eters under peak regulation conditions. Thermodynamic system modeling and economic analysis demon-
strate that the proposed technology is advanced, feasible, and promising for engineering applications.
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sources of steam intake and variable through-flow
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Fig.3 Heat consumption reduction compared with the

conventional unit at different load levels

$E%ﬁiﬁ??&i+,ﬁa745.5%

o

(18]
(=}

IS
(e}
FHERHEREM Ag,/(th )

D
=

20 40

ﬁ?ﬁg’g al%
—— EERRE (FH) —— EREE (BE)
—5— EFERE OFF)

WS BB RN R EE

WG B EFR R 2

B4 RBRNEAREITARTHERDRE
Fig.4 Total steam flow rate of the turbine under
different operating conditions
HOLALAL . A5 THA T 00 A5 1Y 28 V53 & 8 /b
51.69 t/h, BLJa . Bl T4 9 58 i W3 AL 2R ) 22
PR 25 S B R/ o S — B IR B BOE TR
FFWRAE AT I 22 YRR VR n] 28 3l I L ZH BT A A 2R

G W BT L B A AT Y
5 — Bl i 7R 4 00 T B9 28 93000 1 8 5
R BRSO (A 45 % THA) T 5
K3z A7 I 3K B R R ZE VR A 673.3 t/h, 8 i 4RI
J& 7179 13.7 MPa. HEIIEL I O 478 °C. 35 4k EER
FH BRI G A7 A X ) B 55— B el O T 1 T
IR B B3 U T AR VR B A R A —

B AR a=45.5%

750 HBEETERN sl BTG |
T; oiad HEK I$H9§?‘|‘(NIX: e ‘l
£ 550 ' P e
S 450 : | by
g | b IR
2 350 : . ! i

245 ' 3|0 ' 5.0 ' 7'0 ' 9'0 1 io

Bs5s EF—RBRNFESRE

Fig.5 Steam flow rate of the first-stage through-flow
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Fig.6 Inlet and outlet steam pressure curves of the first-

stage through-flow
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Fig.7 Outlet steam temperature profiles of the first-

stage through-flow
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Tab.1 Steam parameters of the first-stage through-flow under different load levels
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cylinder
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