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Techno-economic Analysis of Solar Thermal Aided Coal-fired Power Plants
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ABSTRACT: The solar aided coal-fired power generation
system is one of the trends of the solar thermal applications on
a large scale recently. The performance of a solar trough
collector aided 330MW plant with part of extraction steam in
high-pressure (HP) heaters replaced was analyzed as an
example. The design point and typical annual performance of
solar aided coal-fired power generation in fuel-saving operation
mode was analyzed. The results show that the performance of
solar aided coal-fired power generation system is superior to
trough solar thermal power unit and the solar to power
efficiency can reach 20.41%. On this basis, the economic
benefits of the solar aided coal-fired power generation system
was analyzed with internal rate of return (IRR) as index by
using the fundamental theories of techno-economy, and the
main factors which affect the project economy were evaluated
quantitatively. The influences of electricity prices, collector
prices, fuel prices on IRR were gained.
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Fig. 1 Schematic diagram of the Solar aided coal-fired power generation system

BATHRAZEEST, BRGIAKHEERESS
YH5 A, TN AR B RG T RPERE AT .
22 B HBERFEITFHMER
22.1 KFHBCHEBRBE

SE XK PH A8 H AN R B R G5 K FH BEOL rR B
LES)

B B0 T .
Me "o 0. (1)

i Py AERGH B HEBEL BN RBINE,



1408 BOE OB LT R % M

F35%

kW; Orq H7RTEE RIS LRKPREEBE, kW; P, AR
PHEEMIBIRIER A K B K HBINE kW; O, R
RAF, kW; nes ASERMFPARI R BEE, %.
222 IRERFEE

EX AR BERGMFRHEER b AHLARR
HERFER, THAQFRR:

=MW Q)

KF: M B /NEYLA AR B R RAR AL
RHEH 29, 307 ki/kg), keg/h; W RfE/NEHLA R
REBINE, kWh,
223 FER
EXTHEAD AEARBRES B AMRIEHL
HARMERER Y 2, THAQG)ES:
Ab=b* b | 3)

KA b° N RARIEVA RARTEEREE, ¢/(kW-h);
b A EARHEREMEEFEE, g/(kW-h).
23 BARZFIEMIER
BEAREFIFM TR ZME RN, NAREK
AERBT TRERTRMEGTE. KRR
oy 3 2. O RENTHEBAL IR A B TS RS, o
BRI, ERECHE; QURTMESHERRN
MERTER, WRIRE. BEES O RBFEER
FIZRRIERIIRRR, WMBBFIHE, AEKER.

537.0
33941 16.7 MP#£79.286 th

BREDERSE. ERENRBER@ T, —K
DA 45 Py #R K 25 B FE AR 0 T B () £ BRI IRAE,
HAFEIR AT LME A EERNSHKE. WS AHka
ERDBEENERETWASENFNSRE
PUE RFE T TR MR, ZIFNHE &F
BETHIZI SRR, FTHA@RR:

Zn:(CI —Co), (1+Iz)" =0 4

=0
XHF: CHRERANE; CoNUERHE; e N
NI R, (CCo) A t EHBHIERE; nh
BWATHESR. '

WHA S SRR WEEITREY L, #F
Ig2l, ,» MTBAESZF EATUER, BRAKINE /K
BRIRE F e R ER; #F ke<l. , WIHEZRF
EAAT R, S FRATRERTIREE TN
AT 8% AL EH 10%.

3 ERHISH

3.1 EpINE

AICLAKPHARABIR )1 330 MW RIEHLA
(FEPKRFHEERBEINEN 10 MW(HR))HF, £H3FIh
BABRENRBRERT . BREVARE
ESHRBHNREESEN On oo 58T
&2, 3.

3502 (. 906 4 MPa

-

5370 3208 MPa |
35360

»ELTTT

3158.8

330.203 MW

2 4
KA MPa  5.641 3.502 1.917 0.906 2
& kikg 31294 3020.3 3370.8 3160.5
& th 68.221 628 43.300 43.717

b o,
7 ki/kg
7
87.14
366.2
9260 6011 3926
3883 55 1644
6 7 8
0.387 4 01553 006989  0.01758
. 27776 26440 24908
38403 39784 7537

B2 330MW BT BERFRNREEE
Fig.2 A diagram of 330 MW power plant thermal system
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Tab.1 Main design point parameters of solar assisted coal
fired power generation system
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Tab.3 Investment estimate table
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Tab.5 Analysis table of technical and economic basic
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