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Welcome to “Power Quality Standards and Monitoring” lecture. In this part we cover 

Power Quality Standards. 
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There are many standards, but the most crucial standard widely referred to worldwide is 

IEEE-519. It talks about the current distortion limit for the 120 V to 69 kV supply 

system's general distribution system and most of the loads typically in the distribution 

system. Like in India, we also have a supply system 220-230 V, which comes in this 

category or 415V, 3 phase system.  

All system comes under this category, and this is the maximum harmonic current 

distortion percentage of the load current that is IL, and these are the individual 

harmonics. And well, if we look into the first row, that is ISC/ IL, which is a short circuit 

current level divided by load current.  

The first limit is up to 11th harmonics, and then the second limit is 11 to 17, then 17 to 

23rd, 23rd to 35, and less than 35 and total demand distortion factor.  



• If you look at the first row of the table, the short circuit current level is given a 20 

percent, which means that your source impedance is typically a 5 percent. In that 

case, this distortion can be permitted up to 5 percent.  

• If your short circuit current level is between 20 pu to 50 pu, your source impedance 

is typically 2%. In that is will be permitted up to 8 percent.  

• If your short circuit current level is more than 1000, distortion can be permitted up 

to 20 percent.  

• The source impedance causes a voltage drop corresponding to those harmonics, the 

voltage distortion should not go more than a particular value.  

• Even harmonics are limited to 25 percent of the odd harmonic limits.  

The current distortion that results in a DC offset like a half-wave rectifier or half-wave 

converter is not allowed.  

All power generation equipment is limited to the value of current distortion regardless of 

your actual short circuit current level. The ISC is the maximum short circuit current at the 

point of common coupling, and IL is the maximum demand load current. That is typically 

a fundamental frequency component at the point of common coupling. 
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This is the typical limit corresponding to the voltage when we have a current distortion 

limit for a general distribution system above 161 kV. The voltage level for 161, more 

than 161 kV, is undoubtedly typically maybe at the primary distribution or transmission 

level. There the harmonics level permitted much lower compared to the distribution 

system. If the short circuit current level of even less than 50, it is all permitted only 2.5 

%, and well, if its short circuit level is above 50, then it is all allowed 3.75%. 
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This is a table corresponding to the voltage distortion limit and this also indirectly guides 

the previous table. Suppose the voltage level is 69 kV or below. In that case, the 

individual voltage total voltage distortion is not permitted to be more than 3 percent, and 

total voltage distortion is not permitted to be more than 5 percent.  

Suppose the voltage level is between 69 kV to 161 kV. In that case, individual harmonics 

permitted is 1.5 percent and total voltage distortion permitted 2.5 percent. If it is 161 kV 

and above, then individual harmonic permitted 1 percent and total harmonic distortion 

not more than 1.5 percent.  

High-voltage systems can have up to 2.0% THD where the cause is an HVDC terminal 

that will attenuate by the time it is tapped for a user. 



(Refer Slide Time: 05:29) 

 

There is another standard discussed in the last lecture, it is IEC 61000, and there are 

several parts to this system. This is the typical table that is very widely used for IEC-

61000-3.2 standard- the Maximum Permissible Harmonic limit for Class D Equipment, 

(Current limited to less than or equal to 16 Ampere per phase).  

This table governs all the equipment connected in the distribution system. These are 

commercial standards we discussed last time also developed in Geneva. This 

International Electrotechnical Commission is typically installed there, and the harmonic 

order here you can see third permitted corresponding to 3.4 maximum harmonic current 

per Watt. So, this is 3.4 milli Ampere per Watt, and the maximum permissible harmonic 

current allowed is 2.3 Ampere.  

Similarly, for fifth harmonics, you have a 1.9 milli Ampere per Watt, and maximum is 

permitted 1.14, and seventh harmonics, typically 1 milli Ampere per Watt and typically, 

a maximum is harmonic current permitted 0.77 A. Similarly 9, 0.5 milli Ampere per 

Watt and the total would 0.40. Similarly, 11, 0.35 milli Ampere per Watt and maximum 

permitted 0.33 Ampere. 

 And all the harmonics are 11 to 39 odd harmonics, they are permitted 3.85/h, where h is 

the order of harmonics milli Ampere per Watt. Indeed, the maximum allowed is 0.15 -

0.15/h.  
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Similarly, IEC 61000-2 is for voltage distortion limit in public low voltage distribution 

system Class 1. All 220 volt or 230-volt distribution system comes under in this 

category, and the different harmonics. 
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Another table certainly has voltage distortion limits for the industrial plant, which is 

usually a higher voltage. Here are also odd harmonics you can see from fifth, seventh all 

odd harmonics and then, even harmonics and then, you have a triplen harmonics. 



Typically, percentage harmonic distortion is permitted typically for this class 3 

equipment we call it like in commercial applications. 
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Well, this is about the standard limit which normally we follow a couple of a standard 

and there are many other standards for a specific one. These are very general-purpose 

equipment. Then, we like to talk about power quality monitoring. 
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For power quality monitoring, there are many new instruments available as a portable 

recorders because you have to go sometimes industry or other premises, where you look 



into there is a power quality problems, and you have to make a measurement and 

recording.  

[FL], these are the some of the power quality, you can call it portable recorder from 

Fluke Corporation Limited and you have a similar Three-phase power quality loggers. 

You have a Three-phase power quality recorder, a Reliable power quality recorder. 
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[FL], similarly you have from other like a fixed recorder like 3 Phase Power Analyzer by 

Norma, Reliable Power Meters like Multipoint Power Recorder. 
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Similarly, you have a recorder like Fluke 1735 for Three-Phase Power Logger and Hioki 

PQ3100-94 Three-Phase Power Quality Analyzer and then Fluke 434 or 435 for Three-

Phase Power Analyzer and then E-Tracker MK2B Energy Monitor like. 
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Then, you have a Current Clamps, which is typically used along with those recorders. 

You have a Current Clamp Stand Alone also as well as an ac Voltage Detector Outdoor 

Visual inspection and a Phase Sequence Indicator. 
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These are some of the instruments. There are many instruments from different other 

industries also like Yokogawa, or you can call it Hioki. Apart from that, there is a typical 

Agilent, and there are plenty of manufacturers like Trident and others.  

These instruments are used, or recorders are used to record the power quality problems 

because you have to suggest the correct mitigation technique or mitigation equipment. 

You have to assess how much the power quality problem is typical through these 

recorders.  

Continuous power quality monitoring and detection and recording lead to the prevention 

of power quality problems, and power quality monitoring provides a constant health 

checking facility of the power system. For example, harmonic interaction between the 

loads and power condition equipment can be spotted, high inrush current from equipment 

startup can be detected, and transient from load switching can be seen.  

And this power quality monitoring may be provided by either the utility or customer or 

any other person such as an energy auditor appointed by typically either industry or the 

utility. 
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Power quality monitors must detect and record the types of power quality problems like 

they can record transients, interruption, voltage sag, under voltage, waveform distortion, 



or voltage fluctuations and frequency variations. So, these are the typical power quality 

parameters that these monitors can monitor. 
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The very purpose of this power quality monitoring is to quantify the power quality 

phenomena at the particular location of electrical power equipment and diagnose 

incompatibility between the supply and the consumer loads and predict the performance 

of the load equipment and select power quality mitigation systems for that particular 

location. And to find out the choice of monitoring equipment, the method of collecting 

data, etcetera in a specific area. 
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The IEEE-519 gives a table of parameters that can be determined from this acquired 

voltage and current data. As can be seen here, all these data we discussed last time also 

like ANSI transformer derating factor, arithmetic sum power factor, arithmetic sum 

displacement factor, arithmetic sum voltage ampere, current crest factor.  
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Well, what is the justification for power quality monitoring?  

How can you convince the industry? Why should we go to power quality monitoring? 

The primary reason for monitoring the power quality is the financial damages produced 



by the power quality events in critical and sensitive equipment or in the process or 

manufacturing industries. Power quality problems and events may cause malfunctions of 

the equipment or process, can cause damage, and it can cause process interruption and 

other anomalies in the equipment and its operations. The power quality monitoring needs 

resources in terms of like equipment, training, education, and of course, the time. 
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Well, some of the following aspect may be used to convince the users for power quality 

monitoring;  

• To find out the need for mitigation of power quality problems 

•  To schedule preventive and predictive maintenance 

•  To ensure the performance of equipment 

•  To assess the sensitivity of equipment to power quality disturbances 

•  To identify power quality events and problems 

•  To reduce the power losses in the process and distribution system 

•  To reduce the loss in production and to improve equipment   availability 
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The exhaustive exposure of these standards, definitions, monitoring and assessment of 

power quality is beneficial for power quality improvement to the designers, users and 

manufacturers, and research engineers. 
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And of course, these are the some of the references like. [FL], we like to conclude this 

lecture and typically. 

Thank you very much. 


