第三次课（3学时）

英语阅读时要注意的几个问题：

1、 注意转折词。我们阅读文献的目的是获取作者提供的信息 转折词代表了意流的转折，通过转折词，我们可以“预测”作者的意思。对于我们理解作者的意思以及加快阅读速度是有益的。

2、 以意群为单位进行阅读。如果逐字逐字地阅读，我们获得的信息是断续的。因此一定要养成按意群为单位阅读的好习惯。

3、 注意文章的类型。文章的类型有多种，有分类型、描述型、时间顺序型、空间顺序型、因果关系型、指示性、比较对比性、解释说明型和论证型等多种形式。了解这些对于阅读是有益处的。

4、 注意整体把握。在阅读时一定要注意在整体上把握作者的意思。千万不要捡了芝麻丢了西瓜。为了能够作到从整体上把握，要学会找主题句，主题句一般在文章（段落）的开头或者结尾。当然，有的文章不一定有主题句，这就需要我们自己总结归纳。

5、 请同学们在课间阅读时一定注意在规定的时间内完成阅读。而不要以确保每一句都读懂。
Unit 5

A：One of the DC-to-DC Switch-mode Converters-Buck Converter

背景知识：能将直流电能转变成固定电压或者大小可以调节的直流电压的变换电路称为直流变换电路。它的原理是利用电力电子开关器件周期性地开通与关断来改变输出电压的大小，因此也称为开关型DC/DC变换电路或者称为斩波电路。直流变换技术被广泛地应用于可控直流开关稳压电源、焊接电源和直流电机调速控制。它具有体积小、重量轻和效率高等优点。

    直流变换电路按照稳压控制方式可以分为脉冲宽度调制（PWM）和脉冲频率调制（PFM）两种。按照变换器功能可以分为降压变换电路（Buck）、升压变换电路（Boost）、升降压变换电路（Buck-Boost）、库克变换电路（Cuk）和全桥直流变换电路。

New words:

buck converter  降压电路  

drive  vt. 驱动、拖动

boost converter  升压变换电路   

steady state  稳态    

filter  n. 滤波器  

impedance  n. 阻抗  

duration  n. 持续（时间）

saw-tooth  锯齿（波）   

kilohertz  n. 千赫芝  

dissipate  vt. 消耗

low-pass  低通   

instantaneous  ad. 瞬间的  

fluctuate v. 波动、起伏

force commutated  强制换流   

duty ratio  占空比

阅读时间：12分钟

解释：The control voltage signal generally is obtained by amplifying the error, or the difference between the actual output voltage and its desired value. 控制信号通常是由将实际的输出电压与期望的电压之差放大后得到。

8分钟的提问与答疑时间
翻译示例：

The dc input voltage to the converters is assumed to have zero internal impedance. It could be a battery source; however, in most case, the input is a diode rectified ac line voltage with a large filter capacitance, to provide a low internal impedance and low-ripple dc voltage source.

我们假设换流器的直流输入电源的内阻为零。 该直流电压源可能是一个电池，然而在大多数的情形是一个经二极管整流的交流电压再加上一个大的滤波电容，用以提供一个低内阻、低脉动的直流电压。
In the output stage of the converter, a small filter is treated as an integral part of the dc-to-dc converter. The output is assumed to supply a load that can be represented by an equivalent resistance, as is usually the case in switch-mode dc power supplies. A dc-motor load (the other application of these converter) can be represented by a dc voltage in series with the motor winding resistance and inductance.

在变流器的输出级，一个小的滤波器作为直流-直流变流器整体的一部分。输出通常假定供给一个负载，这负载在大多数的开关型直流电源的情形可视为一个等效电阻。直流电动机负载则可以表示为一个直流电压与一个电感和电阻串联。
In dc-dc converts, the average dc output voltage must be controlled to equal a desired level, though the input voltage and the output load may fluctuate. Switch-mode dc-dc converts utilize one or more switches to transform dc form one level to another. In a dc-dc converter with a given input voltage, the average output voltage is controlled by controlling the switch on and off durations (ton and toff). To illustrate the switch-mode conversion concept, consider a basic dc-dc converter shown in Fig. 1-5A-1. The average value U0 of output voltage u0 depends on ton and toff. One of the methods for controlling the output voltage employs switch at constant frequency(hence, a constant switching time period Ts=ton+toff), and adjusting the on duration of switch to control the average output voltage. In this method, call Pulse-Width Modulation (PWM) switching, the switch duty ratio D, which is defined as the on-duration to switching time period, is varied.

对于直流-直流变流器，虽然输入电压和输出负载会波动，直流输出电压必须控制在一个希望的水平。开关型的直流-直流变流器利用一个或者多个开关将直流电压从一个等级转换为另一个等级。在一个给定了输入电压的直流-直流变流器中，输出的平均电压是通过控制开关的导通和关断时间来控制的。为了解释开关型变流器的概念，考虑图1-5A-1.所示的基本直流-直流变流器。输出的平均电压取决于ton 和 toff. ，一种控制方法是固定开关频率（因此固定开关时间Ts=ton+toff），同时调节开通持续时间以控制平均输出电压。这种方法称之为脉冲宽度调制（PWM），其导通比D（占空比）定义为开通时间与开关时间之比。D是可变化的。
By varying the duty ratio ton/Ts of switch, U0 can be controlled. Anther important observation is that the average output voltage U0 varies linearly with control voltage, as is the case in linear amplifiers. In an actual application, the foregoing circuit has two drawbacks: (1) In practice the load would be inductive. Even with a resistive load, there would always be certain associated stray inductance. This means that the switch would have to absorb (or dissipate) inductive energy and therefore it may be destroyed. (2) The output voltage fluctuates between 0 and Ud， which is not acceptable in most applications. The problem of stored inductive energy is overcome by using a diode as shown in Fig. 1-5A-2. The output voltage fluctuation are very much diminished by using a low-pass filter, consisting of an inductor and a capacitor.

U0 可以通过改变开关的占空比ton/Ts 来控制。重要的一点是平均输出电压当放大器为线性时，U0与控制电压的关系是线性的。在实际应用时，前面的电路有2个缺陷：（1）实际负载都是感性的，即使是电阻负载也会有一定量的杂散电感。这就意味着，开关必须吸收（消耗）电感能量，因此有可能会被损坏。（2）输出电压在0和之间波动Ud，在许多实际应用中是不可接受的。电感存储能量问题可以通过加二极管（如图1-5A-2中所示）。输出电压的波动可以通过使用包含电感和电容的低通滤波器来大大地降低。

B：Switch-mode DC-to AC Invert

背景知识：将交流电能变成直流电能称之为整流（rectifying），而将直流电能转变成交流电能就称为逆变（Inverting），相应的装置就称为逆变器（Inverter）。通常是将直流电能转变为一个频率大小可以调节的交流输出称之为变频（Variable Frequency）。

New words:

sinusoidal a. 正弦的   

kinetic energy 动能   

power flow 功率流

regenerative braking 再生制动  

cancellation  n. 补偿 

utility grid 公用电网

block diagram 方框图   

lag v 滞后  

quadrant  n.  象限

阅读时间：12分钟

解释：To slow down the ac motor in Fig 1-5B-1, the kinetic energy associated with the inertia of the motor and its load is recovered and the ac motor acts as a generator. 
为了制动图1-5B-1,中的交流电动机，电动机和电动机负载的动能被转化为电能；此时电动机成为一个发电机。

The energy recovered during the braking of the ac motor can be dissipated in a resistor, which can be switched in parallel with the dc-bus capacitor for this purpose in Fig 1-5B-1.
交流电动机制动过程所转换的电能可以消耗在一个电阻上。该电阻在制动过程中被接入，并且与直流母线上的电容相并联。

Objective oriented 面向对象的   field bus  

8分钟的提问与答疑时间

翻译示例：

Switch-mode dc-to-ac inverter are used in ac-motor drives and uninterruptible ac power supplies where the objective is to produce a sinusoidal ac output whose magnitude and frequency can both be controlled. As an example, consider an ac-motor drive, shown in Fig. 1-5B-1 in a block diagram form. The dc voltage is obtained by rectifying and filtering the line voltage, most often by the diode-rectifier circuit. In an ac-motor load, as will be discussed in other paper, the voltage at its terminals is desired to be sinusoidal and adjustable in its magnitude and frequency. This is accomplished by means of the switch-mode dc-to-ac inverter of Fig. 1-5B-1, which accepts ac voltage as the input and produces the desired ac voltage output.

开关型直流-交流逆变器通常用于交流电动机拖动和不停电交流电源，这些装置的输出幅值和频率都要求是可控的。作为一个例子，考虑如图1-5B-1方框图所示的交流电动机拖动。直流电压通过对工频电压整流和滤波得到。通常是使用二极管整流电路。对于一个交流电动机负载（将在其他章节讨论），其端电压要求是正弦的，其幅值和频率要求是可调的。这些都是通过如图1-5B-1所示的开关型直流-交流逆变器来实现的，这些逆变器的输入是直流电压，输出是所要求的交流电压。

To slow down the ac motor in Fig. 1-5B-1, the kinetic energy associated with the inertia of the motor and its load is recovered and the ac motor acts as a generator. During the so-called braking of the motor, the power flows from the ac side to the dc side of the switch-mode converter and it operates in a rectifier mode. The energy recovered during the braking of the ac motor can be dissipated in a resistor, which can be switched in parallel with the dc-bus capacitor for this purpose in Fig. 1-5B-1. However, in applications where this braking is performed frequently, a better alternative is regenerative braking where the energy recovered from the motor-load inertia is fed back to the utility grid, as shown in system of Fig. 1-5B-2. This requires that the converter connecting the drive to the utility grid be a two –quadrant converter with a reversible dc current, which can operate as a rectifier during the motoring mode of the ac motor, and as an inverter during the braking of the motor. Such a reversible-current two-quadrant converter can be realized by two back-to-back connected line frequency thyristor converters or by mean of a switch-mode converter as shown in  Fig. 1-5B-2. There are other reasons for using such a switch-mode rectifier ( called a rectifier because most of the time, the power flows from the ac line input the dc bus) to interface the drive with the utility system. A detailed discussion of switch-mode rectifier is referred to other paper, which deal with issues regarding the interfacing of power electronics equipment with the utility grid.
为了使图. 1-5B-1中的交流电动机速度慢下来，将电动机以及其负载中惯性的动能进行转换，此时交流电动机相当一个发电机。在所谓制动阶段，功率从开关型变流器的交流侧流向直流侧；此时变流器相当于一个整流器。交流电动机所转换的能量可以通过在与直流母线电容并联一个电阻来消耗。然而，在应用中，制动是经常发生的，一个更好的方法是采用再生制动，也就是将电动机负载惯性转换来的能量送回公用电网，见图1-5B-2。这就要求连接电动机和公用电网的变流器是电流可逆的且可工作在两象限，其在直流电动机运行时以整流器方式工作，电动机制动时工作在逆变器方式。这种电流可逆的两象限变流器可以用两个背靠背的工频晶闸管变流器或者如图1-5B-2所示的开关型变流器来实现。使用这种开关型的整流器作为公用电网和驱动器的接口更为合适；之所以称为整流器，是因为在大多数的时间内，功率是从交流侧流向直流侧。开关型整流器的详细讨论参见其他关于电力电子设备与公用电网接口的文献。
In this section, we will consider the basic requirements on the switch-mode inverters. For simplicity, let us consider a single-phase inverter, which is shown in block-diagram form in Fig.1-5B-3, where the output voltage of the inverter is filtered so that u0 can be assumed to be sinusoidal. Since the inverter supplies an inductive load such as an ac motor, i0 will lag u0. The output waveforms show that during interval 1 i0 and u0 are both positive, where as during interval 3 i0 and u0 are both negative. Therefore, during interval 1 and 3, the instantaneous power flow P0 =i0 u0 is from the dc side to the ac side, corresponding to an inverter-mode of operation.  In contrast, i0 and u0 are of opposite signs during intervals 2 and 4, and therefore P0 flows from the ac side to the dc side of the inverter, corresponding to a rectifier mode of operation. Therefore, the switch-mode inverter of Fig.1-5B-3 must capable of operating in all four quadrants of the i0 -u0 plane during each cycle of the ac output. Such a four-quadrant inverter was first introduced in other section where it was shown that in a full-bridge converter, i0 is reversible and u0 can be of either polarity independent of the direction of i0.  Therefore, the full-bridge converter meets the switch-mode inverter requirements.
在这一节，我们将考虑对开关型逆变器的要求。为了简单起见，考虑一个单相的逆变器，如图1-5B-3所示，该逆变器的输出电压已经滤波，因此u0可以假设是正弦的。由于逆变器作为一个感性负载的电源，例如一个交流电动机， 因此i0 滞后于u0。从输出波形可以看出，在区间1，i0 和 u0都是正的，在区间3，i0 和 u0都是负的。因此，在区间1和3， 瞬时功率P0 =i0 u0 i从直流端流向交流端，这对应于逆变模式。相反地，在区间2和4，u0 和i0 的符号相反，因此功率P0 从交流端流向直流端，这对应于整流模式。因此，图1-5B-3所示的开关型逆变器必须在交流输出的每一个周期内在u0 -i0 平面的四个象限都能够工作。这样一个四象限的逆变器最早是在其他的章节中介绍的，为一个全桥变流器，在那里i0 可以反向，且u0 的极性与i0 的方向独立。 因此，全桥变流器能够满足开关型逆变器的要求。
UNIT 6

背景知识：由于电力电子装置在日常生活和工业生产中使用得越来越多，其对公用电网以及其他用电装置的影响变得不可忽视。电力电子装置的影响主要体现在使得公用电网的输出电压波形为非正弦以及对其他用电装置的电磁干扰。
New words:

Uninterruptible power supplies (UPS) 不停电电源

utility grid 公用电网     

malfunction n. 故障

line frequency 工频   

substantial  a. 基本的、本质的

cosine  n. 余弦  

distortion  n. 畸形、畸变   

resonance  n. 谐振

utility relay 继电保护   

notch  n. 缺口  

proliferation  n. 扩大、扩散

electromagnetic interference 电磁干扰  

unipolar  a. 单极性的 

unidirectional  a. 单方向的
mal 前缀     malnutrition 营养不良   malformation 畸形      

maladministration 管理不善

tort 词根 =twist 扭

torture  拷打、折磨   contortion 曲解、扭曲  

阅读时间：12分钟

解释：However, all power electronic converters (including those used to protect critical loads) can add to the inherent power line disturbances by distorting the utility waveform due to harmonic currents injected into the utility grid and by producing electromagnetic interference. 

然而， 所有的电力电子变换装置（包括那些保护关键负载的）都会由于谐波电流注入公共电网而产生波形畸变或者电磁干扰而产生对电力线的干扰。

The importance of the high power factor has been recognized by residential and office equipment manufacturers for their own benefit to maximize the power available from a wall outlet. 

居民和办公设备制造商都已经认识到提高功率因数的重要性。他们都可以通过提高功率因数而获得最大的电能并从中获益。

8分钟的提问与答疑时间

翻译示例：

The foregoing discussion shows that the proliferation of power electronic systems and loads has the potential for significant negative impact on the utilities themselves, as well as on their customers. One approach to minimize this impact is to filter the harmonic currents and the electromagnetic interference(EMI) produced by the power electronic loads. A better alternative, in spite of a small increase in initial cost, may be to design the power electronic equipment such that the harmonic currents and the EMI are prevented or minimized from being generated in the first place. Both, the concerns about the utility interface and the design of power electronic equipment to minimize these concerns are discussed here.

前面的讨论表明，电力电子系统和负载使用量的增大对公用电网及其用户都有显著的潜在负面影响。减小这种影响的一个办法是，将由电力电子负载产生的谐波电流或者电磁干扰滤除。另一个更好的办法是在设计电力电子装置时就设法避免或减小这些谐波电流和电磁干扰的产生，尽管这种办法要略微增加初始成本。电力电子装置对电网的影响以及如何设计电力电子装置以减小这种影响都在此讨论。

注1：最后一句采用了意译的方法。“the concerns about utility interface”是指人们由于电力电子装置对电网有影响而关注“utility interface”。

注2：“utility interface”是指电力电子装置与电网之间的接口。
A class of power electronic systems utilizes line-frequency thriystor-controlled ac-to-dc converters as the utility interface. In these converters, which were discussed in detail, the average dc output voltage Ud is controllable in magnitude and polarity, but the dc current Id remains unidirectional. Because of the reversible polarity of the dc voltage, the power flow through these converters is reversible. As pointed out, the trend is to use these converters only at very high power levels such as in high-voltage dc transmission system. Because of the very high power levels, the techniques to filter

the current harmonics and to improve the power factor of operation are quite different in these converters, as discussed in other section, than those for the line-frequency diode rectifiers.

一类使用工频晶闸管控制的交流-直流变流器作为公用电网接口。这些变流器前面已经详细地讨论过，其平均输出电压的幅值、极性是可变的，但是直流电流Id 是单向的。由于直流电压的极性是可变的，所以功率流也是可反向的。正如所指出的，这类传感器的使用趋势是在非常高功率等级的系统，例如，高压直流电压传输系统。由于功率等级非常高，这类变流器滤除谐波电流、改善功率因数的技术与那些在其他章节所讨论的工频二极管整流器是很不一样的。

In Eq. (1-6A-1), the displacement power factor equals the cosine of the angle 
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 in Eq. (1-6A-1) is the ratio of the rms value of the fundamental frequency current component to the rms value of the total current. The power factor indicates how effectively the equipment draws power from the utility; at a low power factor of operation for a given voltage and power level, the current drawn by the equipment will be large, thus requiring increased volt-ampere ratings of the utility equipment such as transformers, transmission lines, and generators. The importance of the high power factor has been recognized by residential and office equipment manufacturers for their own benefit to maximize the power available from a wall outlet. For example from a 120V, 15 A electrical circuit in a building, the maximum power available is 1.8 kW, provide the power factor is unity. The maximum power that can be drawn without exceeding the 15A limit decreases with decreasing power factor. The foregoing arguments indicate the responsibility and desirability on part of the equipment manufacturers and users to design power electronic equipment with high power factor of operation. This requires that the displacement power factor DPF should be high in Eq. (1-6A-1). Moreover, the current harmonics should be low to yield a high current ratio 
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 in Eq. (1-6A-1).
在方程(1-6A-1)，转移功率因数等于
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Cos

f

。 电流比
[image: image5.wmf]1

s

I

I

等于基波电流的有效值比上总电流的有效值。功率因数表明用电设备从公用电网获取电能的效率，对于给定的电压和功率水平，功率因数低，即意味着流入设备的电流就大，因此将会提高公用电网设备（例如，变压器、输电线、发电机等）的电流/电压比。居民和办公设备制造商都已经认识到提高功率因数的重要性。他们都可以通过提高功率因数而获得最大的电能并从中获益。例如，在一幢建筑中，电压是120V,，电流是15 A，只要功率因数为1，最大的功率就为1.8 kW。随着功率因数的降低，由于有最大电流不超过15A的限制，所能获得的最大电能也会随之下降。前面的论点表明，制造商和用户有责任、有愿望设计或选用高功率因数的电气设备。这将要求在方程(1-6A-1)中，转移功率因数DPF要高，并且要提高电流比
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，就要降低谐波电流。
练习三

1、Please translate the third paragraph of ‘The Utility Interface with Power Electronic System’ into Chinese.

2、将下列英文单词翻译成中文，并作到听得懂、说得出。

Gene, transgenic food, genome, clone

第二次作业译文

然而，正如晶闸管数据手册所规定的，其电流在过零之前会反向。重要的参数不是电流从负到零的时间，而是从电流的过零点到电压的过零点的关断时间
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期间内，必须在晶闸管两端保持反向电压，只有在此时间之后，晶闸管才能阻断正向电压而不会导通。如果在此时间之前加正向电压，晶闸管就会提前导通并导致器件和电路的损坏。晶闸管数据手册规定了不同的反向电压和电压上升率对应的
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有时也称为换路（流）恢复时间。
关于英语学习

尊敬的自动化2003级同学：

我想向你们谈一谈英语学习问题。我知道，你们可能更喜欢老师在课堂上逐字逐句地解释。这可能是你们大多数人以往学习英语的方式。英语学习就好比人学走路。刚开始时，人只会爬，学走路就要别人扶着，慢慢地就自己走，然后学会跑步。从现在开始，你们的英语学习就要学会自己走路了。我想，你们很多人之所以感到在课堂上阅读困难，是因为没有按照要求在课前先读（预习）一遍。

我建议你们，在阅读时要按照“快-慢-快”的原则进行。即，第一遍一定要快。第二遍（也许还有第三遍）再慢下来，查阅自己不懂的生词，更深入地理解课文。完成第二步后，再快速地阅读课文一至两遍。如果总是拿到文章后慢条斯理地读，遇到不懂的生词就查字典，你就永远都无法快起来。

语言的学习是一个实践过程，不能完全依赖老师。要靠自己平时多阅读。可以到图书馆借阅一些简单的读物（如果你的水平还不高），或者其他外文读物。也可以利用上网的机会，浏览外文网站，新华网、新浪网、人民日报等大网站都有外文版。如果你喜欢音乐的话，听一听英文歌曲，是锻炼听力的好方法。

“在世上没有爬不上的高山，没有学不会的知识。”也没有掌握不了的技能。

由于时间的关系，今天先谈到这里。

祝学习进步。
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