第十次课（3学时）
B: PLC

背景知识：PLC，可编程序逻辑控制器（有时也简称为可编程序控制器）最初只是设计用于机械制造行业的顺序控制，但是其高可靠性是公认的
美国DEC公司开发了第一台PLC，并成功应用于美国通用汽车公司的生产线上。
进行70年代后，随着集成电路技术的发展，可编程序控制器具有了更多的功能。它不但可以进行逻辑运算，还增加了数据的传送、处理和计算等功能。同时由于电子器件的集成规模的增加和体积的缩小，出现了小型PLC和超小型PLC。PLC逐渐发展成为一种系列化、实用化和标准化的电子计算机工业控制装置。
国际电工委员会对可编程序逻辑控制器作了如下定义：“可编程序逻辑控制序器是一种数字运算操作系统，专为在工业环境下应用而设计，它采用一类可编程序的存贮器，用于其内部存贮程序，执行逻辑运算、顺序控制、定时、计数和算术操作等面向用户的指令，并通过数字式或模拟式输入输出，控制各种类型的机械或生产过程。”
New Words: 

query  v. 询问、咨询   
mushroom  v. 迅速发展   
ladder logic  梯形逻辑

flowcharting  n. 流程图  
vendor  n. 销售商、卖主、供货商
cite  v. 引用

intertwine   v. 相互影响、缠绕   
outweigh  v. 胜过    
embrace  v. 包含     
proprietary  a. 专用的、私有的
bandwagon  n.（马戏团等吹打过闹市的）乐队彩车、宣传车
hold off  止步不前、拖延、观望

get on board  入伙、上贼船（之意）

broadband  n. 宽带  
disproportionate  a. 不相称的、太大的 
differentiation  n. 区别、差异
multiple host interface  多主机接口

解释： 
Higher level PLC programming languages have been around for some time,
be around ：在┄附近，在┄前后，

大意为：PLC高级编程语言的出现已经有一段时间了，
MAP（Manufacturing  Automation Protocol）制造自动化协议。制造自动化协议是美国通用汽车公司GM提出的一种用于制造自动化的局域网协议 。 MAP基于ISO的OSI基本参考模型，它有七层结构 。
jump on the bandwagon
可以理解为一种商业炒作，应该是以贬义为主。

a moving target 
意指不确定、不明确的目标

While there are concerns about the lack of compatible communications between PLCs from different vendors, the connection at the other end-the I/O –is even more fragmented
.当人们考虑不同制造商的PLC系统之间的通信兼容性问题时，可别忘了，I/O接口终端的连接更为困难。

注：fragment，形容词，意思是碎片，意指各个I/O段无法通信。
写作技巧：
还请同学们注意这种用While开头的复合句，在主句和从句之间有一种对比（也是一种从属关系）关系。

说到从属关系，我们就来谈一谈。这是一种将各种思想组织到一起的技巧。这些思想的重要性是不一样的，所以各自相对的重要性应很清晰地表达给读者。通过从属关系，你可以将句子的中心思想或者主题思想放入一个主句，而将次要的思想放入从句。
例：Even though you can buy the same brand of soap, toothpaste and sugar free carbonated drink in all 50 states, the U.S.A. reveals major regional differences.即使在50个州中，你能够买到同一种商标的肥皂、牙膏和无糖饮料， 但是美国还是存在着很大的地区差别。（想一想，哪一句表达了主要思想）。

翻译示例

PLCs (programmable logical controller) face ever more complex challenges these days. Where once they quietly replaced relays and gave an occasional report to a corporate mainframe, they are now grouped into cells, given new jobs and new languages, and are forced compete against a growing array of control products. For this year’s annual PLC technology update, we queried PLC makers on these topics and more.

今天PLCs (programmable logical controller，可编程序逻辑控制器)面临着更为复杂的挑战。当初，它们悄悄地取代了继电器、接触器并时不时见诸于公司主框架的报告。今天，他们已经组成了各种单元、被赋予新的任务、使用新的语言；并面临着与各种新型控制产品竞争。作为每年一度PLC技术最新报道，我们请教了PLC市场销售人员，制作了这个专刊。

“One”, he says, “is where the size of the process control system that’s being automated doesn’t justify DCS. With the starting price tags of those products being relatively high, a programmable controller makes sense for small, low loop count applications. The second is where you have to integrate the loop closely with the sequential logic. Batch controllers are prime examples, where the sequence and maintaining the process variables are intertwined so closely that the benefits of having a programmable controller to do the sequential logic outweighs some of the disadvantages of not having a distributed control system. 

第一点，考虑到集散控制系统的初始价格比较高，一些要进行自动控制的过程控制系统的规模并不适合使用DCS。对于小型、底层的应用，一个可编程控制器更为合理。第二点是，人们必须将一些控制环与顺序逻辑控制更紧密地集成。批量控制器就是一个主要的例子，这里顺序量和保持过程参量稳定相互影响，使用可编程控制器做顺序逻辑控制的好处胜于不使用DCS的坏处。

While there are concerns about the lack of compatible communications between PLCs from different vendors, the connection at the other end-the I/O- is more fragmented. With rare exceptions, I/O is still proprietary. Yet there are those who feel that I/O will eventually become more universal. GE Fanuc is hoping to do that with its Genius smart I/O line. The independent I/O makers are pulling in the same direction.

当人们考虑不同制造商的PLC系统之间的通信兼容性问题时，可别忘了，I/O接口终端的连接更为困难。除了极个别的例外，I/O仍然是专利产品。 然而，有的人觉得I/O产品将逐渐变得通用化。GE Fanuc（通用电器）希望其Genius smart I/O就是这样的产品。许多I/O独立制造商也在朝这个方向努力。

Part 4 Electric Drive

UNIT 1 A: DC Machine

背景知识：电动机是一种使用广泛的电力拖动电器设备，据估计，大约30%的电能是消耗在电力拖动中，因此研究如何减少拖动能耗，大有可为。常用的电动机有：直流电动机、鼠笼式异步电动机、线绕式电动机、同步电机、永磁式电机、步进电机等。十年前，由于和鼠笼式异步电动机相比，直流电动机有着良好的调速性能，从而在对调速精度、范围等要求比较高的领域广泛应用。近年来交流调速技术发展非常迅速，大有取代直流调速之势。

New Words: 

slot  n. 槽   

periphery  n. 圆周   

armature  n. 电枢 

iron core  铁芯  

laminate  v. 分成薄片   

eddy  n. 涡流   

conductor  n. 导体  

flux  n. 磁通   

commutator  n. 换向器、整流子  

brush  n. 碳刷  

quadrature  n. 正交   

turns  n. 匝   
field circuit  励磁电路 

rheostat  n. 变阻器

stator  n. 定子   

rotor  n. 转子  

解释：

The brushes are so placed that when the sides of an armature turn (or coil) pass through the middle of the region between field poles, the current though it changes direction. This makes all the conductors under one pole carry current in one direction. 

电刷是这样安排：当电枢绕组（或者线圈）的边通过励磁磁极区域中部时，流经其的电流就会改变方向。这样就可以保证流经导体的电流在一个磁极下的方向不变。

翻译示例

Stator: This part of the machine does not move and normally is the outer frame of the machine.

定子：电机的这一部分不移动，通常是电机的外部框架。

Rotor: This part of the machine is free to move and normally is the inner part of the machine.

转子：电机的这一部分可以随意移动，通常是电机的内部部分。

Both stator and rotor are made of ferromagnetic materials. In most machines, slot are cut on the inner periphery of the stator and outer periphery of the rotor structure. Conductors are placed in these slots. The iron core is used to maximize the coupling between the coils (formed by conductors) placed on the stator and rotor, to increase the flux density in the machine and to decrease the size of machine. If the stator or rotor (or both) is subjected to a time-varying magnetic flux, the iron core is laminated to reduce eddy current losses.

定子和转子都是由铁磁材料构成。对于大多数电机，在转子的外圆周和定子的内圆周都刻有许多槽。导体就放置在这些槽里。铁芯用于使放置在转子和定子中的线圈（由导体构成）之间的耦合最大，以增加电机的磁通密度以及减小电机尺寸。如果定子和转子都同时受到时变磁场的影响，就将铁芯许多薄片组成，以减小涡流损耗。

The conductors placed in the slots of the stator or rotor are interconnected to form windings. The winding in which voltage is induced is called the armature winding. The winding through which a current is passed to produce the primary source of flux in the machine is called the field winding. Permanent magnets are used in some machines to provide the major source of flux in the machine.
放置在定子或者转子的槽中的导体相互连接，形成了绕组。产生感应电压的绕组称为电枢绕组。电流通过其在电机中产生主磁通的绕组称为励磁绕组。在一些电机中采用永磁体以产生主磁通。

The voltage induced in the terms of the armature winding is alternating. A commutator-brush combination is used as a mechanical rectifier to make the armature terminal voltage unidirectional and also to make the mmf wave due to the armature current fixed in space. The brushed are so placed that when the sides of an armature turn(or coil) pass through the middle of the region between field poles, the current though it changes direction. This makes all the conductors under one pole carry current in one direction. As a consequence, the mmf due to the armature current is along the aixs midway between the two adjacent poles, called the quadrature (or q) aixs.
在电枢绕组的各条边所感应的电压是交变的。通过使用换流器电刷的组合作为一个机械整流器以使得电枢的端电压为单方向的同时也使得由电枢电流所产生的磁动势在空间是固定的。电刷是这样安排：当电枢绕组（或者线圈）的边通过励磁磁极区域中部时，流经其的电流就会改变方向。这样就可以保证流经导体的电流在一个磁极下的方向不变。因此，由电枢电流所产生的磁动势沿着相临的两个磁极，并称为正交轴。
The field circuit and the armature circuit can be interconnected in various ways to provide a wide variety of performance characteristics – an outstanding advantage of DC machines. In addition, the field poles can be excited by two field windings, a shunt field winding and a series field winding. The shunt winding has a large number of turns and takes only s small current (less than 5% of the rated armature current). This winding can be connected across the armature(i.e., parallel with it), hence the name shunt winding. The series winding has fewer turns but carries a large current. It is connected in series with the armature, hence the name series winding. If both shunt and series winding are present, the series winding is wound on top of the shunt winding.

励磁绕组和电枢电路有各种接法，因而有不同的性能，这是直流电动机的显著优点。除此之外，励磁可以使用两种不同的励磁绕组：并励和串励。并励绕组的匝数很多只有很小的励磁电流（大约是额定电流的5%）该绕组可以与电枢绕组并联，并因此而得名。串励绕组匝数很少，但流过的电流很大。该绕组与电枢绕组串联，并因此而得名。两种绕组可以同时存在，此时串励绕组绕在并励绕组之上。

The varies connections of the field circuit and armature circuit are shown in Fig. 4-1A-2. In the separately excited dc machine (Fig.4-1A-2a), the field winding is excited from a separate source. In the self-excited dc machine, the field winding can be connected in three different ways. The field winding may be connected in series with the armature(Fig.4-1A-2b), resulting in a series dc machine; it may be connected across the armature(ie., in shunt), resulting in a shunt machine(Fig. 4-1A-2c); or both shunt or series windings may be used (Fig. 4-1A-2d), resulting in a compound machine.
在图4-1A-2给出了各种励磁电路和电枢电路的连接方法。对于它励直流电动机，励磁线圈由一个单独的电源来励磁，如图4-1A-2a所示。对于自励直流电动机励磁线圈可以有三种不同的方法连接。励磁线圈可以与电枢串联，如图4-1A-2b所示，成为一个串联的直流电动机；也可以与电枢并联，如图4-1A-2c所示，成为并联电动机；也可以同时串联和并联，如图4-1A-2d所示，成为复合电动机。
B: Induction (Asynchronous) Machine

背景知识：感应（异步）电动机是一种使用很普遍的电器设备。具有价格低、耐用、维护成本低等特点。但是调速相对麻烦。但是随着交流变频调速技术的发展，异步电动机的调速变得越来越普遍。

New Words: 

asynchronous  a. 异步的

rugged  a. 坚固的  
bearing  n. 轴承 

aluminium  n. 铝  
slip ring   滑环 

punch   v. 打孔   

shear  v. 剪   

plugging  n. 反向、反接、反相、反向制动

解释：

Such windings make better use of iron and copper and also improve the mmf waveform and smooth out the torque developed by the machine.

这种绕组可以更好地使用铁和铜,并改善磁动势的波形以及平滑电机所产生的力矩。

┄┄induction machine mechanical coupled to dc machine.
指感应电动机与一台直流电动机同轴相连。
翻译示例：

Unlike dc machines, induction machines have uniform air gap. The stator is composed of laminations of high-grad sheet steel. A three-phase winding is put on the inner surface of the stator frame. The rotor winding may be either of two types, the squirrel-cage type or the wound-rotor type. The squirrel-cage winding consists of aluminium or copper bars embedded in the rotor slots and shorted at both ends by aluminium or copper ends rings. The wound-rotor winding has the same form as the stator winding. The terminals of the rotor winding are connected to three slip rings. Using stationary brushes pressing against the slip rings, the rotor terminals can be connected to an external circuit. In fact, an external three-phase resistor can thus be connected for the purpose of speed control of the induction motor. It is obvious that the squirrel-cage induction machine is simpler, more economical and more rugged than the wound-rotor induction machine.
和直流电动机不同，感应电动机具有均匀的气隙。 定子是由高质量的薄钢片叠制而成。一组三相绕组放置在定子框架的内表面。转子绕组有两种类型：鼠笼型和线绕型。鼠笼型绕组由铝或者铜制的金属条嵌入转子的槽内并用铝或者铜制的环在两端短路。线绕型绕组和定子绕组相同。转子绕组的各端与三个滑环连接。使用静止的碳刷压住滑环，这样转子的两端可以与外部电路相连接。事实上，为了控制感应电动机的转速，三个三相电阻可以接入转子绕组。很明显，与线绕型感应电动机相比，鼠笼型感应电动机更简单、更经济且更坚固。
The coupled dc motor can be adjusted so that the speed of the system is higher than the synchronous speed and the system rotates in the same direction as the stator rotating field. The induction machine will produce a generating torque, that is a torque acting opposite to the rotation of the rotor. The generating mode of operation is utilized in some drive applications to provide regenerative braking. For example, suppose an induction machine is fed from a variable-frequency supply to control the speed of a drive system. To stop the drive system, the frequency of the supply is gradually reduced. In the process, the instantaneous speed of the drive system is higher than the instantaneous synchronous speed because of the inertia of the drive system. As a result, the generating action of the induction machine will cause the power flow to reverse and the kinetic energy of the drive system will be fed back to the supply. The process is known as regenerative braking.
所连接的直流电动机可以这样调整使得其转速高于同步转速且旋转方向与定子旋转磁场的方向一致。此时，感应电动机将产生一个发电机转矩，即与转子旋转方向相反的转矩。发电机工作方式，应用于某些拖动情形，例如产生再生制动。例如，假设给感应电动机加一个频率可变的电压以控制拖动系统的转速。为了使拖动系统停止，逐渐减小频率；此时，由于惯性的缘故拖动系统的瞬时速度比同步瞬时速度要高。结果，由于感应电动机为发电机，功率流将反向，拖动系统的动能将被反馈回电网。这个过程就是所谓再生制动。
If the dc motor is adjusted so that the system rotation in a direction opposite to the stator rotating magnetic field, the torque will be in the direction of the rotating field but will oppose the motion of the rotor. This torque is a braking torque.

如果调整直流电机，使得系统的转向与定子旋转磁场的方向相反，则（电机）转矩的方向与旋转磁场的方向相同但是与转子的方向相反。该转矩称为制动转矩。

练习十：

1、 翻译以下中文成英文。

“和原来的系统相比，温度控制精度提高到±0.5℃，能量消耗下降4%”

2、 谚语欣赏：

All things are difficult before they are easy.

A friend in need is a friend indeed.

God helps those who help themselves.

It is more blessed to give than to receive.

A little pot is soon hot.

Still waters run deep.

3、 文摘阅读

ROBUST, NEAR TIME-OPTIMAL CONTROL OF POWER SYSTEM OSCILLATIONS WITH FUZZY LOGIC

Abstract

This paper presents a fuzzy logic controller for series reactance switching to damp power system electromechanical oscillations. A set of control rules are constructed and an inference is provided by fuzzy logic reasoning. The knowledge base for the controller is established from observation of the dynamic behavior of a simple power system and the general engineering knowledge about the system dynamics. The performance of the controller is shown to be robust and comparable to that of a minimum-time optimal controller.

Keywords: Small disturbance stability, large disturbance stability, switched reactance, optimal control, rule based controller, fuzzy logic, robustness

A model predictive control strategy for supply chain optimization

Abstract

This paper describes a model predictive control strategy to find the optimal decision variables to maximize profit in supply chains with multiproduct, multiechelon distribution networks with multiproduct batch plants. The key features of this paper are: (1) a discrete time MILP dynamic model that considers the flow of material and information within the system; (2) a general dynamic optimization framework that simultaneously considers all the elements of the supply chain and their interactions; and (3), a rolling horizon approach to update the decision variables whenever changes affecting the supply chain arise. The paper compares the behavior of a supply chain under centralized and decentralized management approaches, and shows that the former yields better results, with profit increases of up to 15% as shown in an example problem.

Keywords: Supply chain management; Scheduling; Dynamic scheduling; Optimal control; Decision support tools; Hybrid systems
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Optimal-tuning PID control for industrial systems

G.P. Liua, S. Daleyb,*
 School of Mechanical, Materials, Manufacturing Engineering and Management, University of Nottingham, University Park,

Nottingham NG7 2RD, UK

ALSTOM Power Technology Centre, Cambridge Road, Whetstone, Leicester LE8 6LH, UK

Received6 April 2001; accepted 6 April 2001

Abstract

Three optimal-tuning PID controller design schemes are presented for industrial control systems in this paper. They are timedomain optimal-tuning PID control, frequency-domain optimal-tuning PID control and multiobjective optimal-tuning PID control. These schemes can provide optimal PID parameters so that the desired system specifications are satisfied even in case where the system dynamics are time variant or the system operating points change. They are applied to three industrial systems, a hydraulic position control system, a rotary hydraulic speed control system and a gasifier, respectively.
Keywords: Industrial systems; Multiobjective control; Optimal-tuning; PID control
Modified predictive control of structures

L.L. Chung *

National Center for Research on Earthquake Engineering, National Taiwan University, Taipei, Taiwan, ROC

Received 19 August 1997; accepted 24 November 1997
Abstract

A modified predictive control algorithm for the active control of structures is developed in the discrete-time formulation. Before the control algorithm is modified, the predictive control forces are kept constant throughout the predictive time-steps in the predictive control algorithm so that dynamic instability is induced to the control systems for certain numbers of predictive time-steps. After the control algorithm is modified, the predictive control forces are assigned to be linearly related with the predictive structural states so that dynamic stability of the control systems is guaranteed. In addition to the dynamic stability of the control systems, the control performance of the modified control algorithm is also superior to that of the original one. The feasibility of the modified control algorithm is verified through eigenvalue analysis, frequency-domain analysis and time-domain analysis. The tendon control systems of a single-degree-of freedom structure and a three-degree-of-freedom structure are illustrated to demonstrate the control effectiveness of the modified predictive control algorithm.
Keywords: Predictive control; Active structural control; Structural dynamics; Earthquake engineering
A formalism for utilization of sensor systems and integrated project models for active construction quality control

Burcu Akincia,*, Frank Boukampa, Chris Gordona, Daniel Huberb,

Catherine Lyonsb, Kuhn Parkc

aCivil and Environmenal Engineering, Carnegie Mellon University, Pittsburgh, PA 15213, United States

bRobotics Institute, Carnegie Mellon University, United States

cDepartment of Architecture, Carnegie Mellon University, United States

Accepted 26 January 2005

Abstract

Defects experienced during construction are costly and preventable. However, inspection programs employed today cannot adequately detect and manage defects that occur on construction sites, as they are based on measurements at specific locations and times, and are not integrated into complete electronic models. Emerging sensing technologies and project modeling capabilities motivate the development of a formalism that can be used for active quality control on construction sites. In this paper, we outline a process of acquiring and updating detailed design information, identifying inspection goals, inspection planning, as-built data acquisition and analysis, and defect detection and management. We discuss the validation of this formalism based on four case studies.

D 2005 Elsevier B.V. All rights reserved.

Keywords: Quality control; Construction inspection; Sensors; Laser scanners; Integrated project models; Object recognition
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LARGE-SCALE POWER SYSTEM
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Abstract—A decentralized expert system for voltage control of a large scale power system is proposed in
this paper. The expert system is useful in dealing with modern large scale interconnected power systems
which are characterized by complex and large computational burdens. The expert system consists of
‘multiple local expert systems. Each local expert system is concerned with a part of the global system. The
local expert systems work in parallel to perform their jobs: checking the existence of the violation and
finding the most suitable control action. The sensitivity tree technique is adopted in finding the controller.
The area of the system treated by a local expert system depends on the place of the violation and the place
of the controller. The expert system makes use of the necessary system information and, at the same time,
has the advantages of decentralized approaches, such as small computing time and small computer
memory. This makes the expert system suitable for on-line applications. The expert system was tested,
and encouraging results were obtained

Expert system  Voltage control  Large-scale systems




上次课作业参考答案：

1、 该系统由一个高精度的热电偶和8031单片机组成，采用自适应PID控制算法。

The system is composted of a high accuracy thermocouple and a 8031 single chip computer while adaptive PID control algorithm is employed. 

2、写出下列河流的中文名，并指出其地理位置。

Amazon、Danube、Euphrates、Ganges、Mississippi、Nile、Volga.

Amazon：亚玛逊河，上游发源于安第斯山脉，由西至东横贯巴西，流向大西洋。

Danube：多瑙河，流经欧洲中部和东南部。经奥地利、捷克、匈牙利；从罗马尼亚和保加利亚之间流入黑海。

Euphrates：幼发拉底河，上游在土耳其，向南流至叙利亚边界然后流入伊拉克，在巴士拉西北与底格里斯河汇合成阿拉伯河。阿拉伯河流长192公里后注入波斯湾。

Ganges：恒河，印度北部，源出喜马拉雅山东部。

Mississippi：密西西比河，美国中部，发源于明尼苏达州北部，向南流经多州，在新奥尔良附近流入墨西哥湾。

Nile：尼罗河，非洲东部和东北部，是世界上最长的河流。发源于卢维龙扎河，白尼罗河和蓝尼罗河在喀土穆汇合后成为尼罗河。尼罗河由此至地中海入海口的尼罗河三角洲，长约3000公里。

Volga：伏尔加河，是欧洲最长的河流，位于俄罗斯欧洲部分的中部，发源于瓦尔代高地，大体上朝西南方向注入里海。

