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3 1 DSG-SAPG
Fig. 3 Flow chart of the thermodynamic system of the DSG-SAPG unit in the version No. 1
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Tab. 2 Thermodynamic design parameters of the DSG-PTC system
/°C /MPa /°C /MPa /C /teh™! /°C /MPa
1 201 7.05 383 5.85 249 61 382 5.79
2 190 4.4 330 4.12 229 81 329 3.88
3 166 1.84 429 1.66 196 34 428 1.56
4 107 7.10 383 5.85 209 61 382 5.79
5 194 4.18 333 3.84 234 60 333 3.78
6 104 4.18 333 3.82 217 60 333 3.78
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4 DSG-SAPG-Simul SAPG

Fig. 4 Operation characteristics of the SAPG system
when DSG-SAPG-Simul model is used to simulate
the SAPG system
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5 DSG-SAPG-Simul

Fig.5 Simulation results obtained when
DSG-SAPG-Simul model is used to simulate
the solar light going-in and going-out

cloud layer process
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Tab. 3 Accumulative results of the main parameters of the DSG-SAPG and coalfired unit simulation model
DSG-SAPG DSGPTC
/(MW * h) It /(MW * h) It /MW
1 3766. 050 1812.470 3766.237 1744.432 584.922 12 34
2 3765.958 1812.904 3766. 045 1732.559 745.579 12 34
3 3765. 667 1817.718 3765.884 1785.256 298.838 12 34
4 3766.18 1814.011 3766.31 1740. 568 720. 85 12 34
5 3767.414 1815.010 3767.264 1755.623 559.939 12 34
6 3767.421 1815.430 3767.322 1752.059 660. 888 12 34
4 DSG-SAPG
Tab. 4 Thermodynamic economic index of the DSG-SAPG system
DSG-SAPG DSGPTC DSGPTC
1% 1% t /( MW « h) 1% /m?
1 40.99 42.59 68.038 141.373 24.17 66931
2 40.97 42.88 80.345 166.901 22.39 85363
3 40.98 41.62 27.462 57.048 19.09 40953
4 40.95 42.68 73.443 152.479 21.15 82483
5 40.94 42.33 59.387 123.269 22.01 64051
6 40.94 42.39 62.418 129.531 19.59 76032
6 DSG-
SAPG
DSG-SAPG 2 1



- 136 -

2015

DSG-PTC 2
; DSG-SAPG
DSG-PTC
DSG-PTC-STTP ' 1 - 3
DSG-SAPG DSG-PTC
2 .

5
DSG-PTC
6  DSG-SAPG
5;

5 2
DSG-PTC

1 DSG-PTC
1

6 DSG-SAPG

6 DSG-PTC
; 300
MW 6  SAPG
DSG-SAPG o
DSG-SAPG 12 h
DSG-SAPG

SAPG

SAPG

DCS-SAPG

DSG-SAPG

DSG-SAPG
SAPG

Eric Hu Yang Y Nishimura A. et al. Solar thermal aided power

generation J . Applied Energy 2010 87(9) :2881 —2885.

] 2009 39(4) :673 -679.
YANG Yong-ping CUI Ying-hong HOU Honguan et al. Solar
energy-aided coalfired integrated power generation system and its
cost-effectiveness analysis J . China Science 2009 39(4): 673
-679.
Eduardo Zarza M. Esther Rojas LourdesGonzilez et al. INDITEP
the first pre-commercial DSG solar power plant J . Solar Energy
2006 80( 10) : 1270 - 1276.
Jiiergen H. Peterseim Stuart White Amir Tadros et al. Concentrat—
ed solar power hybrid plants which technologies are best suited for
hybridisation J . Renewable Energy 2013 57(9) : 520 —532.
G. C. Bakos Ch. Tsechelidou. Solar aided power generation of a
300 MW lignite fired power plant combined with linefocus para—
bolic trough collectors field J . Renewable Energy 2013 60
(12):540 —547.
Warrick Pierce Paul Gauché Theodor von Backstrsm et al. A
comparison of solar aided power generation ( SAPG) and stand-a—
lone concentrating solar power ( CSP) : A South African case study

J . Applied Thermal Engineering 2013 61( 2) : 657 —662.

I 2008 28(29) :99 —104.
CUI Ying-hong YANG Yong—ping YANG Zhiping et al. Coupling
mechanism of a solar energy-aided coalfired integrated power gen—
eration system J . Proceedings of China Electric Machinery Engi—

neering 2008 28(29) : 99 - 104.

I 2012 32(20) :76 -81.
OU Hong-uan MAO Jian YANG Yong-ping et al. Optimization of
the heat accumulation temperature of a solar energy-aided coal—
fired power generation system ] . Proceedings of China Electric
Machinery Engineering 2012 32(20) : 76 - 81.
Rongrong Zhai Pan Peng Yongping Yang et al. Optimization study

of integration strategies in solar aided coalfired power generation



1 : SAPG - 137 -

system J . Renewable Energy 2014 68( 8) :80 —86.
10 M.J. Montes A. Rovira M. Mufioz et al. Performance analysis of
an integrated solar combined cycle using direct steam generation
in parabolic trough collectors J . Applied Energy 2011 88(9) : 14
3228 -3238.
11 Birnbaum J Eck M Fichtner M et al. A direct steam generation
solar thermal power plant with integrated thermal storage R . In:
Proc of 14th int solarPACES symp on sol therm conc technol Las
Vegas USA 2008.
12 .DSG

2014 34(11) : 1787 —1798.
CUI Ning XU Guo-giang MA Shi-ying. Study on a real-time dy-
namic simulation model for DSG type parabolic trough solar ener—
gy thermal power station thermodynamic systems J . Proceedings
of China Electric Machinery Engineering 2014 34( 11) : 1787 -
1798.

13

2011.

YANG Bin. Performance analysis and experimental research of a
trough type solar energy direct steam thermal power generation

system D . Tianjin: Tianjin University 2011.

I 2005 25(12):98
-102.
CHEN Hai—ping LIU Jizhen ZHANG Chuna et al. A general—
purpose model for quantitatively analyzing auxiliary steam-water
systems of thermal power units J . Proceedings of China Electric

Machinery Engineering 2005 25(12) : 98 —102.

J. 2008 50( 1) :34 -36.
ZHANG Chun-a LI Juan. Quantitative study of the limitation of
the small disturbance theory based on the disengagement of high—
pressure heaters J . Steam Turbine Technology 2008 50( 1) :
34 -36 .

3 EPETEIE Iy
L b

DOI:10.16146/j.cnki.rndlgc.2015.01.035
(Onepreruxa)2013 11 -12



* 170 - 2015

large amount. The NO, emissions from the boiler will drop conspicuously declining 68.8% 52.9% and 56.6% at
a load of 100% 75% and 50% respectively. The temperature of the flue gases at the bottom of the tube platen will
obviously increase and the main and reheat steam characteristics will improve considerably thus the temperature will
increase to the design value and the heat load of the wall surface of the water wall will be more uniform. Although
the carbon content of flying ash and CO emissions concentration will increase yet the temperature of the exhaust flue
gases will decline by about 10 °C and the decrease in the heat loss of the exhaust flue gases will be greater than the
sum of the mechanical and chemically incomplete combustion loss thus increased therefore the boiler efficiency will

increase. Key Words: pulverized coal low NO, combustion in-depth air staging numerical simulation

300 MW CFB = Study and Experiment of the Synergy Mercury Removal
Technology for a 300 MW CFB Boiler BAI Jian-yun WANG Li ( Shanxi University Taiyuan China Post
Code: 030013) ZHANG Pei-hua ( Shanxi Pingshuo Gangue Power Generation Co. Litd. Shuozhou China Post

Code: 036800) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -124 -128

A test and analysis were performed of the mercury content of coal burned and combustion products of a 300 MW cir—
culating fluidized bed boiler under various operating conditions. The results show that the mercury content and car—
bon content of flying ash and specific surface area assume a positive correlation and the mercury content of combus—
tion products increases with an increase of the load of the boiler. In this process the leading edges in eliminating
mercury from a CFB boiler were analyzed. To further reduce the mercury content of the flue gases and attain an ul-
tra low emissions of mercury on the basis of making full use of the currently available device a synergy mercury re—
moval process was designed to add the oxidization agent in the front of the boiler to make more HgO to be converted
to Hg’" and to additionally install a humidification and activation device after the air preheater in the tail portion of
the flue gas duct to make more in the flying ash to be converted to Hg( p) thus captured by the bag type dust pre—
cipitator. The feasibility of the process in question was also analyzed. Key Words: CFB boiler mercury content of

combustion products mercury emission characteristics synergy mercury removal technology ultra low emissions

SAPG = Study of the Thermodynamic Characteristics of a SAPG
( Solar Thermal Aided Power Generation) System Based on a Dynamic Simulation Model CUI
Ning MA Shi-ying ( North China University of Electric Power Baoding China Post Code: 071003) WU Ming-mi-
an ( Baoding Huafang Science and Technology Stock Co. Lid. Baoding China Post Code: 071051) //Journal of

Engineering for Thermal Energy & Power. -2015 30(1). -129 -137
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Proposed were six integration versions for a solar energy thermal-aided coal-fired unit integration power generation
system with a direct steam production trough type concentrated heat collection system ( direct stream generation in
parabolic trough collector DSG-PTC) serving as the auxiliary heat source. By making use of a dynamic simulation
model the authors studied the operation characteristics of the SAPG system from the viewpoint of a system which
reflected the law governing the matching of the thermal parameters between the two kinds of energy system and veri—
fied the feasibility of various integration versions for SAPG systems listed in literatures No.2 7 -9 . Through the
process of the sun going in and out from the cloud stratum the dynamic response characteristics of the SAPG system
were simulated and analyzed. From the angle of the thermodynamics the thermal cost-effectiveness of the SAPG
system was calculated and analyzed in various integration modes and the optimum integration version was given out.
Key Words: direct steam production parabolic surface trough type sunlight concentration and heat accumulation

solar energy heat-aided coal-fired unit power generation dynamic model simulation

= Study of the Optimum Power Tracking and Control of a Hy—
draulic Type Wind Power Generation Unit AT Chao ( Hebei Provincial Laboratory on Heavy-duty Ma-
chine Fluid Power Transmission and Control Yanshan University Qinhuangdao China Post Code: 066004) KONG
Xiang-dong ( Education Ministry Key Laboratory on Advanced Forging Shape-forming Technology and Science Yan—
shan University Qinhuangdao China Post Code: 066004) YAN Gui-shan LIAO Li-hui ( College of Mechanical
Engineering Yanshan University Qinhuangdao China Post Code: 066004) //Journal of Engineering for Thermal

Energy & Power. —2015 30(1). -138 -144

In the light of the problem relating to the energy conversion efficiency of a hydraulic type wind power generator u—
nit with the optimum output power of the unit serving as the control target proposed were two methods for tracking
the optimum power. With a 30 kVA hydraulic type wind power generator unit test platform serving as a basis the
authors studied the feasibility and control features of the control methods thus proposed. The simulation and test re—
sults show that the optimum power tracking and control method directly controlled by pressure is simple and easy

however its accuracy is susceptible to the efficiency of the system. When the efficiency of the system is taken into
account the optimum power tracking and control method jointly controlled by the system pressure and the rotating
speed of the wind turbine enjoys a more precise tracking result. Key Words: wind power generation hydraulic

transmission optimum power tracking pressure control wind turbine rotating speed

1 000 MW = Analysis of the Variable Frequency Modification to the Con-

densate Water Pump of a 1 000 MW Unit in a Thermal Power Plant LI Yan-chao YU Hai-dong



