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Abstract: Under the premise that deep peaking of thermal power units has become normal operation, it poses a
higher challenge to transformation of industrial steam supply of thermal power units. Three steam supply schemes
using reheater recirculation cooling as the core technology are proposed to meet the requirements of high-pressure
steam supply transformation of 660 MW supercritical units. Moreover, the feasibility and economy of these
schemes are analyzed by thermodynamic calculation under varying working conditions. The calculation results
show that, all the three schemes can ensure the safe operation of the reheater under non-overtemperature
conditions, and greatly improve the wide load high pressure steam supply capacity of the unit at 30% rated power
load or above and under conditions that meet the demand of single unit with 200 t/h, 6.0 MPa and 480 °C steam
supply. In order to avoid overspeed of the flow rate at the reheater outlet, it is necessary to coordinate the
operation of the immediate pressure (IP) control valve to reduce the flow rate of the reheated steam by increasing
the pressure of the reheated steam. With the decrease of the load, the reheater recirculation flow rate under the
rated steam supply flow rate will increase. The recirculation flow rate under the whole working conditions of
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scheme 1 and scheme 3 is not much different, and the ratio of the recirculation flow rate under the high and low
load of scheme 2 can reach more than 5 times. Among the three steam supply transformation schemes, scheme 2
is the most energy efficient, scheme 3 is second, and the three schemes can produce economic benefits of 39.51,
44.45 and 41.78 million yuan each year, but in the implementation process, the selection of schemes should
consider factors such as investment cost, operation and maintenance amount and energy saving income.

Key words: high pressure steam supply; reheater recirculation; temperature and pressure reduction; steam ejector;
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Fig.1 Flow chart of steam supply system of scheme 1
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Fig.2 Flow chart of steam supply system of scheme 2
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Fig.3 Flow chart of steam supply system of scheme 3
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Fig.4 Change of boiler efficiency with evaporation capacity
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Tab.1 Calculation of typical working conditions of scheme 1

T VWO THA 75% Pe 50% P 30% P
P AT IMW 659.89 581.58 495.00 330.00 198.00
FEFE/(hD) 2 080.00 1822.85 1554.20 1091.30 738.80
FI5JE F/MPa 24.20 24.20 21.49 15.84 10.66
FREEIC 566 566 566 566 566
AR/ hY 1607.47 1427.37 1230.72 881.38 603.94
FAGEIRE J1/MPa 3.93 3.50 3.03 242 1.50
PR IR C 566 566 566 566 566
HABJNOERIREIC 311.87 298.08 296.86 298.48 305.82
FiAITRE S 2 2 2 2 =
O TR S B 22/MPa 0.05 0.11 0.15 0.21 0.25
REFTHER Z/(thY) 1020.95 904.64 787.70 565.08 372.11
HUHHRR I E/ (K kg ) 2309.00 2327.78 2350.56 2437.43 2 531.59
FIRAR R/ hY) 198.19 198.20 196.10 192.13 188.99
SRR K =/t hY) 1.81 1.80 3.90 7.87 11.01
FHIEFR VA =/ (thY) 16.80 25.21 29.30 35.36 41.50
FHIEA AR/ (0 36.95 55.46 67.38 88.40 103.75
PG IR IR K B/t h ) 14.25 22.32 25.82 30.24 32.75
FFE/(KI (KW h)2) 7 403.20 7 436.36 7487.04 7780.41 8213.89
RIS Y% 93.63 93.85 93.69 93.28 93.03
R HEARAEN(g (kW h) 1) 272.52 273.10 275.42 287.48 304.32

R L5 1 £ VWO L&, ik
SRR TR A, HLZH f i Ffaf T IA 659.89 MW,
FAR EATHLAETE R RE S 2) 30% Pe /A T4
T, REGHA B 372.11 th, EEFHEA AR
HERE DL 3) NARIE R N R E % 4ie
ITIEEIN, BUefRng N e L FER 1S
W, BEE MATIIBRAC, TSR R, (Hi
KT (30% Pe) i THT 5 K Z 4k 0.25 MPa.
W2FERSRETAR2IHE

IR R AR TR, B iR E
T L 2 M B LK 2.

i 2 iH5 AT L fE VWO L&A, ik
SRR TR SR [FIS, AL s fmr il ik 662.52 MW,
TN KB ST 2) 30% Pe iy T4 T,
RS HEA B2 372.11 th, IR GLHEA R H BT 4
B 3) FUEMARE T2 LRYFER RS
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AZTEHSRETAEIITE

R RGN TR, BUE R R
% 3 M EE LK 3.

3 FE A A1 1D 75 VWO L, #iefdtix
SRR B U AT A 659.86 MW, Hih EHLA
LB 658.71 MW, /NS RN Ha M 8.96 MW,
HINAFER 7.81 MW, HEALRZHM K BEH T
AV A, LR FH P IR R 2) 30% Pe
PR T T, (REGTHEREZ) 365.36 th, KEGIHE
ORI BN 3) 30% Pe fifmi TR, 5 EHL
AR Cm T H P Rk, BN #gs A TR 4
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Tab.2 Calculation of typical working conditions of scheme 2

T VWO THA 75% Pe 50% Pe 30% Pe
S H AT IMW 662.52 584.30 495.00 330.00 198.00
FIRF R/t 2 080.00 1822.85 1546.35 1084.25 738.80
F 5 £ /1IMPa 24.20 24.20 21.40 15.74 10.66
FERREIC 566 566 566 566 566
TR R/t hY) 1617.15 1427.22 1225.30 878.47 603.94
TGRS E /1/MPa 3.95 350 3.01 2.17 1.50
FHEIRIREZIC 566 566 566 566 566
HBN O ZERIRE/IC 312.48 298.08 296.75 299.05 305.82
FIETTRE S 2 2 2 P &
S TR JE R 22 /MPa 0.12 0.16 0.18 0.24 0.25
REFTHER &/t h ) 1 006.08 889.21 772.62 553.71 372.11
HLAHER IS/ kg ) 2310.50 2329.58 2352.87 2 441.70 2531.59
TR E/(hD 127.07 136.47 148.53 158.86 188.99
HIEE/(HhY) 66.08 57.32 44,56 31.77
PR IRIR K Bt h Y 6.85 6.22 6.91 9.37 11.01
FROEIR VAR (th ) 7.91 16.46 27.39 4150
TR G =/t h ) 17.40 37.86 68.46 103.75
PRI K Bt hY) 6.69 14.07 23.39 32.75
PFE (K (KW h) 1) 7 354.60 7 329.50 7431.84 7709.13 8213.89
BRI I% 93.63 93.85 93.68 93.28 93.03
9 HLBEEE (g (kW h)2) 270.73 271.01 273.43 284.86 304.32

RIARIHABTRITE

Tab.3 Calculation of typical working conditions of scheme 3

T VWO THA 75% Pe 50% P 30% P
R B AT IMW 659.86 581.70 495,00 330.00 198.00
FEHLK H AT/ MW 658.71 580.55 492.20 323.94 193.00
/N EHLE HL AT IMW 8.96 8.96 9.14 9.35 5.01
F AN A 471 R IMW 7.81 7.81 6.34 3.25
FRFR/( DD 2080.00 1822.85 1551.35 1084.45 726.05
FIRIEEIC 566 566 566 566 566
FIEJE S1IMPa 24.20 242 21.46 15.74 10.47
HHEKERE/(hY) 1 608.04 142753 1231.20 878.18 597.83
FHFRIRIE F1/MPa 3.94 3.50 3.03 217 1.49
FRRFEIRIBSEIC 566 566 566 566 566
BN OZRIRE/IC 312.02 298.08 297.15 299.02 307.27
TR TR E S 2 2 2 = =
A TR S K 2 /MPa 0.06 0.11 0.16 0.23 0.26
REFTHER E/(th ) 1019.20 902.83 784.00 556.57 365.36
MAHRA I E/ (K kg™ 2309.15 2327.97 2351.09 2 440.67 2535.25
TEHEMEE/(h D) 200.00 200.00 200.00 200.00 188.88
BRI IR KRt hY) 11.12
BIERER IR EN(th?) 17.96 26.19 31.65 38.53 43.08
FRPEER T Aty &= (thY) 39.50 57.63 72.80 96.34 107.69
THEH IR K /() 14.54 22.18 27.04 32.93 33.83
PFE/(KI (KW h)™) 7 403.56 7 435.77 7 475.76 7730.88 8 036.40
BRIPR Y% 93.63 93.85 93.68 93.28 93.01
R HEEFEN(g (kW h) ) 272.53 273.07 275.03 285.66 297.79
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Fig.5 Comparison of recirculation flow at different loads
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*4 TEEHE
Tab.4 Coal saving calculation

TH VWO 75%P 50%Pe 30%Pe
/N Eh 1000 2 600 2 800 500
T7 5 2 AT 1181.4 2574.0 2420.9 0
T 5 3 AT A/ -6.6 514.8 1681.7 644.5
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