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Fig. 1 Schematic diagram of a by pass system
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Fig.2 Action-taking curves of the low pressure
bypass valve at the side A and B at a loss of

all the plant service power supplies
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Fig. 3 The security module unit
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Fig. 4 The principle diagram of hydraulic oil cylinder after transformed
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e ST 0 0 TR A AR PO O L T WL FERIFSY = Study of the Mechanism Governing the Microscopic Gasifi-
cation Reaction of a Hemi-cellulose Pure Steam at a High Temperature| §i|, 7 | XIONG Jia-jia, TIAN Hong,
CAO Xiaoing ( College of Energy Source and Power Engineering , Changsha University of Science and Technology,
Changsha, China, Post Code: 410004) , DENG Sheng—=iang ( College of Energy Science and Engineering, Central
South University , Changsha, China, Post Code: 410083) //Journal of Engineering for Thermal Energy & Power.

-2015,30(3) . —466 —473

By adopting the method in the density function theory ( DFT) ,studied was the mechanism governing the gasification
reaction of the high temperature steam of hemi-cellulose xylan in its typical temperature range ( 700 ~ 1500K)

which serves as the object modeled. A total of eight reaction approaches were designed and the xylan in the form of
open rings formed its chain type structure IM1 and through a series of process such as dewatering and degradation
etc. ,2-4urfural , acetic acid, methane and CO etc. products were eventually obtained. It has been found that in a cer—
tain temperature range, the Gibbs free energy variations in various reaction approaches will increase with an increase
of the temperature ,however, when the temperature exceeds 1 300 K, the Gibbs free energy will begin to gradually
decrease. At a same temperature , the Gibbs free energy variation in the approach No. 4 is less than those of other ap—
proaches and the reaction potential barrier in approach No. 4 is the minimum, being only 183 kJ/mol, hence, the re—
action approach No.4 is deemed as the optimum approach for the gasification of xylan. Key Words: hemi-cellu—
lose, density extensive function theory, pure steam gasification at a high temperature , microscopic reaction mecha—

nism

1 000 MW HLZH /& IG5 55 4% 22 4l St A S s SR % = Analysis of the Reliability of the HP and LP By—
pass System of a 1 000 MW Unit and Its Reconstruction Tactics [T1],7{ ]MA Xu, BAI Guang-chen, QIU Yang
( Shenhua Guangdong Guohua Yuedian Taishan Power Generation Co. Ltd. ,Taishan, China, Post Code: 529228) //

Journal of Engineering for Thermal Energy & Power. —2015,30(3) . —374 —477

To enhance the reliability of a HP and LP bypass system of a 1 000 MW unit in the case of a total loss of the plant
service power supplies, through analyzing the problems existing in the tripping process of the unit, by adopting a
technical reconstruction method, the control power supply of the oil servo-motor was connected to a UPS and the o-
riginal oil servo-motor supplied with oil at both sides was modified into one with a safety modular unit and closing
spring. The verification test after the reconstruction had achieved the expected effectiveness to close the LP bypass
valve when a failure to the power supply for the oil station occurred. Through this technical modification,the hidden

safety troubles existing in the operation of the HP and LP bypass system were eliminated, thus enhancing the relia—
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bility of both systems. Key Words: total loss of plant service power supplies, unit tripping, bypass system, action

process , reconstruction , reliability , verification test

1 036 MW i 41 15 A 0 LA S 0 5 B 7 o ok B 56 (%1 + J2 0% B = Design and Applications of a Plasma Ig-
nition System for a 1 036 MW Ultra-supercritical Coal-fired Boiler Unit[ ], |ZHONG Bin, LI Geng, QIAN
Feng,LIU Yan-tao ( Shenzhen Orient Boiler Control Co. Lid. , Shenzhen, China, Post Code: 518057) //Journal of

Engineering for Thermal Energy & Power. —2015,30(3) . —-478 —481

Described were the principles for the plasma ignition technology. For the Boiler No. 4 of a 1036 MW ultra-supercriti—
cal coalfired unit in a domestic power plant, a plasma ignition system equipped with low NO, plasma pulverized
coal burners was designed. On this basis, the authors made it realized that the flow field formed by using plasma pul-
verized coal burners and the pulverized coal concentration distribution is controllable. The simulation calculation re—
sults by using the software Fluent and the practical operation effectiveness show that when the plasma pulverized
coal burners serve as the ignition ones, the plasma ignition system can maintain a stable operation and has a high
burn-out rate of the pulverized coal ,the temperature and pressure rise speed of the boiler meeting the requirements
stipulated in the operation specifications. When the plasma pulverized coal burners serve as the primary ones, the
flow field and the pulverized coal concentration distribution originally designed for the boiler can be restored very
well , thus guaranteeing that the performance of the boiler can meet the design requirement. Key Words: plasma ig—

nition , pulverized coal burner,plasma generator, oilHree start-up

KR EFRK ZE TS BEHLALF 9T = Study of the Enhancement in the Efficiency of a Circulating Water Pump
in a Thermal Power Plant [ 1], ] CUI Chuan-tao, CHANG Hao, WANG Bao-yu,ZHUANG Zhao-yi ( Huadian E-
lectric Power Science Research Institute , Hangzhou, China, Post Code: 310030) //Journal of Engineering for Ther—

mal Energy & Power. —2015,30(3) . —482 -486

In the light of the problem that the efficiency of circulating water pumps in thermal power plants is universally on
the low side,the authors analyzed its causes and proposed a method for enhancing the operation efficiency of circu—
lating water pumps. Through taking such measures as an optimized design of the flow path of a circulating water
pump and optimization of the operation mode of the pump according to the actual operating conditions and others,
the authors have made the operation efficiency of the pump increased by 20% . After the modification, using the
pump can save millions of kilowatt-hour electricity each year, thus achieving a good power-saving result. Key

Words: circulating water pump, plant service power,optimization modification



