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Tab. 1 Test results of the heat rates of a steam turbine at a load of 1 000,900 and 800 MW respectively

o 1 000 MW % fif 900 MW 71 £ 800 MW £ 7

s iz fiz Pz iz Pz fiz
HLL G705 / kW 1 000 855 999 922 900 551 901 695 800 601 803 665
FHRF /e h! 2 887.5 2 864.1 2 555.2 2542.8 2232.3 2229.3
7 SARN s ER R (RIR A RS ) /C 82.7 83.5 80.3 81.0 77.3 78.6
6 SR 1 IRLEE (AR A R 1) /°C 82.7 101.2 80.3 95.9 77.3 95.7
FELKIRTH( ZARRA B /C 0.0 17.8 0.0 14.9 0.0 17.1
IRIPAFER /L) - (kW + h) ! 7 667.7 7634.3 7691.9 7642.6 7722.5 7673.5
B HIEES /K] - (kW + h) ! 7614.5 7569.3 7 667. 1 7 620.6 7716.8 7661.2

PFERREARAA /KT » (KW « h) ! 45.1 46.5 55.6
TE: ¥ XHASAFER DR T T EZRE T R P IAZR PR I f A 7 - PR el K AL e 18 1E

%2 700.600 #1500 MW faf TS EHAFRIRIGER
Tab. 2 The results of 700.600 and 500 MW turbine heat consumption rate test in load operating condition

P 700 MW 71 fif 600 MW 71 fif 500 MW 71 fif
iz #iz iz #iz {5z iz
HLL 1 75 / kW 701 404 699 584 602 507 601 249 501 034 500 897
FIEE A/t h ! 1939.5 1931.7 1 645.7 1634.8 1358.8 1351.2
7 SR PR (MR AR E D) /C 75.2 75.6 72.5 73.0 68.4 69.1
6 SR IE 1 RS (AR A B #s 1 1) /°C 75.2 89.2 72.5 87.2 68.4 84.7
FELSKIRTH SRR AR /1°C 0.0 13.6 0.0 14.2 0.0 15.6
RIGPFER /K] + (kW + h) ! 7 814.7 7767.1 7871.1 7 830.4 8 005.5 7955.0
BIEJERHFER /KT ¢+ (kW « h) 7! 7799.8 7755.9 7906.8 7861.5 8 044.9 8003.7

PRER A /K] © (kW « h) ! 43.9 45.3 41.1

TE: % SRR AR EAT T AV PR ARV IR HE YT 0 A BB A I e 1E

M1 fE2 B, EREHLL 1 000,900,
800.700.600 F1 500 MW {56 1 faf T8 F , #%iz fi%
TR THE2R 5 B K 2R IR A A W B 5 TR T 430 R

17.8.14.9.17.1.13.6.14.2 Fi1 15. 6 C,{KFHLIA

FER TR 40 314 45. 1.46.5.55. 6.43.9.45. 3
A1.1KJ/(KW * h) .



553 1)

FEARVF , 25 AR A B PR EE LA ) R G A BRI IR AT 5T

- 429 -

3.2 HEXRBETEZX

% 1 000 MW HLZ$ 12 (IR A4 S48 5 1 BE 45 7K
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Tab. 3 The equivalent enthalpy drop method results of 1 000,900 and 800 MW in load operating condition

P 1 000 MW 71 7 900 MW 171 fif 800 MW 71 7if

s iz iz iz iz iz iz
HLE L fif /e W 1 000 855 999 922 900 551 901 695 800 601 803 665
BrEse ik O K i/t h™! 2049.8 2082.3 1867.8 1875.6 1682.4 1651.1
7 SR ELE (RR A R ) /°C 82.7 83.5 80.3 81.0 77.3 78.6
6 SR 1R (IR AR 1) /C 82.7 101.2 80.3 95.9 77.3 95.7
BEAS KT 2RI AR /1°C 0.0 17.8 0.0 14.9 0.0 17.1
5 B/t e h ! 77.8 67.0 69.5 60.3 61.0 51.3
6 Byt /t e h ! 67.2 20.2 59.7 24.3 52.2 14.6
1 IR A B T B R i /e e h ! 10.8 9.2 9.7
B IR A BB S B R /e - h ! 47.0 35.4 37.6
FB IR SRR K]+ kg ! 528.1 519.9 519.9
BRSO K kg ™! 397.6 389.1 384.5
HESF T BT B AFE R /K] - (KW« h) 12.0 11.3 13.5
HEP S B IR B HFER AT /K] - (kW = h) 7! 39.5 32.6 38.7
IS AT IR A 128 B BB B ARME /K) - (kW « h) ™! 51.5 43.9 52.2

F 4 700.600.500 MW fafa TRENBEITEER

Tab. 4 The equivalent enthalpy drop method results of 700,600 and 500 MW

. 700 MW 71 7 600 MW 171 fif 500 MW 71 7

s H i Hiz iz iz iz iz
HLEH 1 i kW 701 404 699 584 602 507 601 249 501 034 500 897
B Ak B K /L h ™! 1450.6 1473.1 1249.6 1244.5 1 050.4 1045.0
7 SR ER R (AR RS O /C 75.2 75.6 72.5 73.0 68.4 69.1
6 SN AE IR RE (AR A i 1) /C 75.2 89.2 72.5 87.2 68. 4 84.7
BEATKIRTH &ARIRE BEE) /°C 0.0 13.6 0.0 14.2 0.0 15.6
5 By /v b 51.2 45.8 42.7 37.1 34.5 29.9
6 Byt /t e h ! 44.2 18.7 35.7 12.8 29.9 7.8
B (GIR A EAR T FLB I & /t - h ! 5.5 5.5 4.6
Bz R A HER S By i /e e h ! 25.4 22.9 22.1
FBANTR G /K] - kg™ 500.9 498.0 471.5
ANBER SR 1K)« kg ™! 366.5 361.3 339.2
HEBF T BT ERAERFERAG /K - (KW« h) 7! 8.5 10.1 9.8
HEFE S By B FE AT /K] -+ (KW« h) ! 28.8 30.1 33.4
PIE AR IR G 1A% 2 PR R BB /K] - (kW = h) ™ 37.3 40.2 43.1

&3 Mk4FH, FEIRFEHLL 1 000,900,

800.700.600 F1 500 MW {56 1 faf T8 T , H 453K
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SRR A S IR BEA S5 VA HLIAFE R T B
S35 51.5.43.9.52. 2,37, 3.40. 2 F1 43. 1 kJ/
(kW * h) .
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HIZR S Bl e A A0 T PR HLIAE R
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Tab.5 The energy-saving effects of turbine units

Z M i
1000 MW 900 MW 800 MW 700 MW 600 MW 500 MW
BELSKIRTH( 2RI BEd) /C 17.8 14.9 17.1 13.6 14.2 15.6
PFERBATAE( HFEFRITE) /) + (KW « h) ! 45.1 46.5 55.6 43.9 45.3 41.1
PORE R RN ( SRS RT3 /KT -+ (KW + h) ! 51.5 43.9 52.2 37.3 40.2 43.1
SIS 7 AT W 4 e VEL =) 3
AR T fr T T EELs IR A B B 2250 &= PR,

SN Sy B 6 P e AR S8R 45 A (A 22 501
HLZH S iz Ay o i gl o A HE AR L 2 A IR PR
EAT, R BE A5 KR T 2R A KRR EE Y B e Y

=N
H o

oM

FEVR A HL AL 1 000900 800+ 700+ 600 F1 500
MW 58 1 ff T8, FHRRAE R 00 1 % L 1334
B ARIR A RS S VA HLAFE R T (B 530 45. 1.
46.5.55.6.43.9.45.3 1 41.1 kJ/( kW « h) ; jI%
RGBT R BOS IRIR A AR 5 T PR T R
B35k 51.5.43.9.52.2.37.3.40.2 F143.1 kJ +
(kW «h) .

BRI M RUR BT R Y R PPN s
IR S S VRAE LA AT R AT VT RERCR Y
AR

s IR A B G R RGBTy
RERICR W 2., HILZH S B i A7 3 R v 1oy 42 1 5 7 A
TR EAEARBRE IS AT , 46 S e A /K R T, 2 i e R PR 2
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slag when discharged etc. parameters , the authors studied the influence of the slag removal system on the boiler effi—
ciency and optimized the whole boiler system. It has been found that the critical temperature of the air fed from the
bottom of the furnace should be 247.3 °C. If the temperature of the air is lower than this critical temperature, the
boiler efficiency will gradually decline with an increase of the amount of cooling air. After a dry type slag removal
system has been adopted for a 600 MW unit, the boiler efficiency will increase by about 0.023% , thus solving the
problem that there emerged a high temperature of flue gases in the initial stage of the reconstruction and the steel

belt conveyer got stuck. Key Words: 600 MW unit, drytype slagremoval, cooling air flow rate, boiler efficiency

KT PSSR S HLL I S 3 ESC I AF5E = Study of the Influence of a Low Temperature Economizer on
the Thermal Cost-effectiveness of a Steam Turbine Unit [ Ti],7{ ] CHENG Dong-tao, MA Ting-shan, CHEN Kai,
JU Wen-ping ( Xi” an Thermodynamics Academy Co. Ltd. ,Xi’ an, China, Post Code: 710032) //Journal of Engi—

neering for Thermal Energy & Power. —2015,30(3) . —426 -429

To put a low temperature economizer into operation will directly affect the operation state of its boiler and steam tur—
bine. The heat rate reduction method for steam turbines is regarded as an effective and practical method for analy—
zing and evaluating the influence of a low temperature economizer on the thermal cost-effectiveness of the whole u—
nit. With a 1 000 MW unit serving as an example, the influence of the putting-into-operation of its low temperature
economizer on the thermal cost-effectiveness of the steam turbine unit was calculated through conducting a heat rate
test and by using the equivalent enthalpy drop calculation method respectively. The results calculated by using both
methods are in good agreement. Under the condition of the steam turbine unit operating at a test load of 1 000 MW,
900 MW ,800 MW ,700 MW ,600 MW and 500 MW, the heat rate of the steam turbine decreased by 45.1,46.5,
55.6,43.9,45.3 and 41.1 kJ/kW « h respectively after the low temperature economizer had been put into opera—
tion, thus leading to a notably high thermal cost-effectiveness of the steam turbine unit and achieving a conspicuous

energy-saving result. Key Words: low temperature economizer,steam turbine, heat rate, equivalent enthalpy drop

b e R MR ER i (B S b s e i 15 ST IFSE = Analysis and Study of the Slagging and Contamination of
a CFB Boiler Burning Zhundong-originated Coal| H],{% |CHEN Heng, WANG Yun-gang , MA Hai-dong, ZHAD
Qin=in ( Education Ministry Key Laboratory on Thermo-fluids Science and Engineering,Xi” an Jiaotong University,
Xi” an, China, Post Code: 710049) //Journal of Engineering for Thermal Energy & Power. —2015,30( 3) . —430 -

434



