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Thermal Economic Analysis of a Double Reheat Ultra Supercritical Pressure Unit
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Abstract: Double reheat ultra supercritical power generation technology is an important technology to en-
hance the efficiency of electricity generation in coal-fired power plant. By comparing the cycle efficiency
of ideal reheat cycle with that of Rankine Cycle, the ideal single reheat technology can increase the cycle
efficiency about 1.96% , while the ideal double reheat technology can increase the cycle efficiency about
3.27% . The thermal economy of a 31MPa/600°C /620°C /620°C 1000 MW double reheat ultra supercrit-
ical pressure unit was analyzed and calculated. Compared with a 26.25 MPa/600°C /600°C 1000 MW ul-
tra supercritical pressure unit with single reheat, the net coal consumption of the 1000 MW double reheat
ultra supercritical pressure unit decreases 9.22 g/ (kW « h), the heat rate decreases 3.34% , and the
net efficiency increases 1.54% . It has promising energy-saving performance and environmental protection
benefit.
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Fig. 1 The tephigram of ideal single reheat & double
reheat supercritical steam power cycle
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Fig.2 The influence of reheat pressure to unit efficiency of

ideal single reheat steam power cycle
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Tab.1 The comparison of the cycle efficiency between

the Rankin cycle and ideal reheat cycles
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Fig.3 The thermodynamic system of a 1000 MW double reheat ultra supercritical pressure unit



360

P22 TR 242441 (2013) 5 29 545 3 1Y)

PR AL L — U AL 2 38 i — 4> o g s 46T
(VHP) , g IR HEVCE 5 — U 5 7R A8 s G
(HP) v R il #1250 — R 30 2k A AP s i
(IP) 5 [l FARGER 8 G lml g, i vy IR FLHEAME 1 5
g (HTRL) 5 IS (HP) A 2 Befiliy, 73 54t 2
.3 S (HTR2 HTR3) s R IREL(IP) A 2 B
P, 7 B ERR AR (DEA) 1S S Jm Ay (HTRS)
IRIREL (LP) 47 3 Befihy, 705l ik 6 5 2 8 S iz
(HTR6 ~ HTRS) ; X 25 /K A A9/ NAFE AL ( BFPT) >R
5 4 B fiti<.

3 BBEAZRBALZBHREFEITE
ST

LA IR PT(HAL MW) JRFEHLIAFE R
HR(A7 0 &I/ (KW - h)) CRHUEFESR CR bR
FER CRS(FRALEY N ¢/ (kW - h) ) AR » B3
FARIA(2) ~ (6) fime Hd, W, sl
FROEALN MW) s M, g HLBRER 2% (B0 MW) 5 Q0
AP R (B MW) 5m, O K BLBILAICR (L
(A% ) smp FEIRCR (BN % ) smp N TERL
PR % ) sr, F) TR, (BRI % ) o

Pp=(W,-M,)n, (2)
HR =3600Q/P, (3)
CR =HR/(7 x4. 1868 xn, xn,) (4)
CRS=CR/(1 -r,) (5)
1 =3600/(7 x4. 1868 x CRS) (6)

X i A S % 26. 25MPa/600°C /600°C
[y 1000 MW & i 57— F A MLAL ™ At el 3 i
7N 31MPa/600°C /620°C /620°C 1000 MW #A # IIfa
F RN AT T #OF 051535 b, 25T
AEURNFE 2,

Xf 31MPa/600°C/620°C /620°C f% 1000 MW #A
BRIl S U LA, TS O R PIL R v R T
(VHP) 2034 90% i IRl (HP) 20504 91.5% | f
FEGL (TP) 2030 92% MRHHL (LP) 8% 0 92. 4% |
— YA YRR ZR IR AR O 10% AR G HE
PRSI0 4.9 kPa BIPRCR T 94. 5% ETERCR N
99.2% J M RN 3.5% o A GAhFURS g
S22 B RS 1000 MW S I AL 4H
BTSSR HUE . SR TR ST & B BUE TR D7
5 Gl A W — IR AR I T A R R GRR
Fe ST AT, SR e A A — IR R IR )
2)799. 559 MPa, i tE Y IR IR T 20
2. 873 MPa, [F) bR FHIZFR A FARSE X 2 SO P i
FE AT AT 3. — Beiiok B & G HER,

A KRB SR i 315°C
F2 1000 MW i FHLAL— U A 5 AR X 1

Tab.2 The comparison between single reheat and double reheat

for a 1000 MW ultra supercritical pressure unit
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