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ABSTRACT: In October 2009, UIE established Working Group 2 (WG2) to work in the area 
of Power Quality and to continue with the dissemination and further development of the 
results produced by the former joint CIGRE/CIRED/UIE WG C4.110. The final results of the 
work in UIE WG2 will be presented in May 2012 at the XVII UIE Congress in St. Petersburg, 
including the delivery of a Tutorial on Voltage Dip Immunity of Equipment and Installations, 
as well as the presentation of the three papers on relevant topics. This abstract briefly 
summarizes one of the considered topics – the identified areas where further work and 
research on voltage dip immunity of equipment and installations is needed. Full paper will 
discuss this subject in more detail. 
 
INTRODUCTION 
   The Joint Working Group (JWG) C4.110, which was jointly sponsored by CIGRE, CIRED 
and UIE, was active between 2006 and 2009. The JWG C4.110 has considered and discussed 
a number of aspects of immunity of equipment and installations against voltage dips, and 
produced a Technical Report/Brochure, which is distributed by both CIGRE and UIE, [1]. In 
order to continue with the dissemination and further development of the results produced by 
the JWG C4.110, the UIE established Working Group 2 (WG2) in the area of Power Quality 
in October 2009. The final results of the work in UIE WG2 will be presented at the XVII UIE 
Congress in St. Petersburg in May 2012, for which three papers and a tutorial are planned and 
submitted. This abstract briefly summarizes one of the proposed papers, which will discuss 
the general need and specific areas where further work and research on voltage dip immunity 
of equipment and installations is needed. 
 
NEED FOR FURTHER WORK 
   The JWG C4.110 and its successor, UIE WG2, produced a number of important results 
related to the assessment and improvement of voltage dip immunity of equipment and 
installations, including a methodology for a detailed description of voltage dips, an overview 
of the voltage dip immunity of typical equipment and devices, a world-wide voltage dip 
statistics database, a discussion of the economics of voltage dip immunity, the 
recommendations for testing the equipment against voltage dips, a systematic method for 
quantifying the immunity of an industrial process, and a practical specification of voltage dip 
immunity classes, criteria and labels, [1]. Although much has been achieved, some issues 
have not been fully addressed (mainly due to the lack of the required resources), other issues 
have not been successfully resolved and, additionally, a number of new issues arose from the 
performed work. Accordingly, the proposed paper will discuss those issues and topics related 
to voltage dips and assessment of dip immunity of equipment/processes that should receive 
more attention in the future. Some of the suggested work is most appropriate for academic 
studies, while in other cases practical contributions from industry are advised. 



CHARACTERISATION AND CLASSIFICATION OF VOLTAGE DIP EVENTS 
   The JWG C4.110 introduced “Dip Segmentation Method” as a more detailed approach for 
the description and characterisation of voltage dips, in which a general dip event is divided 
into transition segments and event segments. The characteristics of event segments are well 
understood, while further work is needed to develop methods for automatic detection of 
transition segments and for quantifying their characteristics. The JWG C4.110 also proposed 
three general types of voltage dips: Type I, Type II and Type III, corresponding to dips with a 
significant drop in rms magnitude in one, two and three phase-to-neutral voltages, 
respectively. Further work is needed in order to include additional dip characteristics into the 
proposed methodologies for description and classification of voltage dips, as well as to 
identify typical relationships between voltage magnitude unbalance and voltage phase angle 
unbalance from the statistics on different types (and different causes) of voltage dips. 
 
ASSESSMENT OF EQUIPMENT AND PROCESS DIP IMMUNITY 
   More information is needed on the impact of repetitive dips (e.g. dips due to successful 
reclosing operation) on equipment immunity. Further work is needed to quantify the impact of 
pre-dip voltage and source impedance on equipment dip immunity, as well as on equipment 
malfunction criteria and restarting mechanisms/times after dip-caused tripping. The concept 
of Process Immunity Time (PIT) should be validated for various industrial applications, 
particularly how the PIT analysis may help to quantify the economic losses due to voltage 
dips. Further work is also needed to assess typical immunity levels of well-designed industrial 
installations and to understand equipment/process immunity to other power quality 
disturbances, such as voltage swells and long duration overvoltages and undervoltages. 
 
TESTING AND REPRESENTATION OF EQUIPMENT/PROCESS DIP IMMUNITY 
   The JWG C4.110 and UIE WG2 made a careful distinction between characterisation testing 
and compliance testing. For characterisation testing of three-phase equipment, "Voltage 
Tolerance Curves" are recommended as a suitable “format” for the representation of 
equipment dip immunity. For compliance testing, it is recommended that testing procedures 
include only remaining/residual voltage and duration (representing typical expected voltage 
dips). It is also suggested to include Type III dips in compliance tests, as the world-wide dip 
statistics confirmed that a significant number of recorded dips are balanced Type III dips. The 
economic consequences of including Type III dips in the compliance testing is another 
important issue, which should be considered in future together with the analysis of suitability 
of different test voltage vectors for representing Type I and Type II dips in tests. Further work 
and research is also needed in order to assess the errors made by applying a set of simplified 
test vectors that are approximations of actual voltage dips, and to devise new testing 
procedures for multiple/repetitive dip events, multistage dips and dips due to motor starting. 
 
OTHER SUGGESTIONS FOR FURTHER RESEARCH ON VOLTAGE DIPS 
   Due to the space limitation for this abstract, the other suggestions for further research on 
voltage dip immunity will be presented and discussed in the full version of the paper. 
 
CONCLUSION 
   The proposed paper will provide an in-depth analysis of the areas for further work and 
research on voltage dip immunity of equipment and installations suggested by JWG C4.110 
and UIE WG2, including their discussion in the context of the future “Smart Grids”. 
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