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Fig. 1 A dry-ype slag removal system
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Fig.2 Schematic diagram of the

heat balance in a boiler
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Tab. 1 The influence of the quantity of cooling air blowing into the furnace on the boiler efficiency and boiler flue gas temperature
E e fH
itk kg« h~! 8363 8363 8363 8363 8363 8363
ARG TEE /C 900 900 900 900 900 900
B 2R /°C 160 160 160 160 160 160
B /K] h ! 6196749 6196749 6196749 6196749 6196749 6196749
Wi ML A Bt /) » b 372259 372259 372259 372259 372259 372259
AP KU /°C 25 25 25 25 25 25
ImFAE KU/ °C 240 247.3 248 249.25 264 300
AP H R kg h ! 27878 26944 26858 26705 25022 21674
PR /e h ! 2503 2503 2503 2503 2503 2503
PR B X/ % 1.11 1.08 1.07 1.07 1.00 0.87
HER LB T /°C 2.088 2.018 2.011 2.000 1.874 1.623
PRIE R AR K]+ kg ™! 19490 19490 19490 19490 19490 19490
HEAR L TH 8 S5 AR P R BRAR % 0.1061 0.1026 0.1022 0.1017 0.0953 0.0825
Jp s S B E S S AR PR T 1 % 0.1026 0.1026 0.1026 0.1026 0.1026 0.1026
BRG] % -0.0036 0.0000 0.0004 0.0009 0.0073 0.0201
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Fig. 3 The influence of gas temperature of

cooling air blowing into the furnace after being

heated on the boiler efficiency
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Fig. 4 The influence of the quantity of cooling air

blowing into the furnace on the boiler efficiency
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Fig.5 The influence of gas temperature of cooling
air blowing into the furnace after being heated

on the the net change in boiler efficiency
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Tab. 2 The minimum carrying-out rate of smallest particles of slag
% M O
RS /e b 2503 2503 2503 2503 2503
PRV H R LB/ % 0.6 0.7 0.8 0.9 1.0
PUREHRE /L« h ™! 15.018 17.521 20. 024 22.527 25.03
PP KU EE /°C 290 290 290 290 290
PR R B kg o m 0.627 0.627 0.627 0.627 0.627
PR R /m e s ! 0.213 0.248 0.284 0.319 0.355
i b UKL E AR/ mm 0.075 0.08 0.09 0.1 0.11
HIE R % 0.78 0.78 0.78 0.78 0.78
Jpi U 2 Tkg  m T3 680 676 671 666 658
2GR uPa s 0.032 0.032 0.032 0.032 0.032
P ORI /N U /m e s 0.411 0.440 0.501 0.562 0.621
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from the traditional control systems and analysis were conducted. It has been found that the intelligent PID control is
obviously superior to the traditional PID control, thus offering a theoretical basis for adopting the intelligent PID con-
trollers in gas-fired boiler combustion control systems in industrial processes. Key Words: gasfired boiler, combus—

tion control system,intelligent PID ( proportional , integral and differential) control, traditional PID control

2 5600 MW HLLHMH S AR HER K- ) B 245 1L 3 = Comparison of the Mercury Emission Level and Morpholo—
gy of Flue Gases From Two 600 MW Units [ ], 7 ] SHI Hao=un( Zhejiang Zheneng Research Institute Co.
Ltd. ,Hangzhou, China, Post Code: 310052) //Journal of Engineering for Thermal Energy & Power. — 2015, 30

(3). —417 =420

By adopting the Ontario-Hydro method and the 30B method , tested and measured were the morphology and distribu—
tion of mercury in flue gases from two 600 MW class units equipped with different SCR devices. It can be seen from
the measurement results that both mercury emissions concentrations in the flue gases from the tail portions of both u—
nits are less than 5 pg/Nm®, meeting the national current mercury emissions standard 30 5 pg/Nm’. The difference
between the mercury contents of the ash and flue gases at the bottom of the static precipitators of the two units is rel—
atively big. The mercury content of the ash at the bottom of unit No. 1 takes up 77.6% of the total mercury content,
over one time more than that of unit No. 2. The average mercury content at the flue gas discharging port in the tail
portion of unit No.2 occupies 46. 7% of the total mercury input while that of unit No. 1 only accounts for 9.6% of
the total mercury input. The difference between both units is mainly attributed to the fact that the flying ash in the
flue gases from unit No. 1 adsorbs more mercury in the flue gases, therefore , reducing the gas-state mercury emis—

sions. Key Words: coal-ired power plant,SCR ( selective catalytic reduction) , mercury,removal rate

600 MW ML T 518 R St 4b v FHAF %Y = Study of the Optimization and Application of a Dry Type Slag
Removal System for 600 MW Units [ 1], 7 ]ZHENG Wen-guang,ZHU Liang-song, LIU Bo, HU Zhi-yong( Huadi-
an Electric Power Science Research Institute, Hangzhou, China, Post Code: 310030) //Journal of Engineering for

Thermal Energy & Power. —2015,30(3) . —421 -425

An optimization and applied experiment were performed of a 600 MW unit dry type slag removal system in a power
plant. Through measuring the exhaust flue gas temperature of the boilers, carbon content of flying ash, carbon content

of slag,temperature of the air cooling the slag when entering into the furnace,slag temperature and the quantity of



* 496 wofe 3 o TR 2015 4F

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



