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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 three papers on relevant topics. This abstract briefly summarizes 
one of the considered topics – the concept of the “process immunity time” (PIT), which was 
formulated specifically for the assessment of dip immunity of various processes in industry. 
The full paper will discuss the PIT and its application in more detail. 
 
INTRODUCTION 
   The Joint Working Group (JWG) C4.110, which was 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. This abstract briefly summarizes the concept of the “process immunity time” 
(PIT), a methodology for the assessment of dip immunity of various processes, formulated 
specifically for the application in the industry sector. 
 
PROCESS IMMUNITY TIME: THEORETICAL BACKGROUND AND DEFINITION 
   The PIT concept is introduced and developed by JWG C4.110 and UIE WG2 as a practical 
method for quantifying the immunity of various industrial processes against voltage dips and 
short interruptions. The ultimate goal is to keep an industrial processes up and running during 
voltage dip and short interruption events, or at least to identify dips and interruptions that will 
cause the process to trip, in order to take the optimal measures for process recovery. The PIT 
links individual devices in the process with the relevant process parameter(s) on which these 
devices have an impact. 
   Figure 1. shows how the PIT is defined. Starting with the nominal process parameter value 
pnom (controlled by the device), a supply voltage interruption is assumed to occur at t1. As a 
result, the process parameter starts to deviate from its nominal value. This usually happens 
after a time interval t,  which  represents  tripping  of  the  device  t seconds  after  the  supply  
interruption occured. At time t2, the process parameter value crosses the lower boundary plimit, 
below which normal operation of the process cannot be maintained, and process must be 
either shut down, or re-started, or otherwise corrected. 
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Figure 1. Process Immunity Time (PIT): a) definition, and b) successful restarting. 
 
   The PIT is defined as the time between the start of the voltage interruption or dip event (t1) 
and the moment (t2) at which relevant process parameter goes outside the allowed tolerance 
limit: PIT= t2 -  t1. Regarding the PIT values, industrial processes can be roughly divided in 
two groups: a) processes with high PIT value, characterised by a slow change of process 
parameters after a dip or interruption caused tripping (e.g .processes where critical parameters 
are pressure, temperature, tank levels, etc.); and b) processes with low PIT value, with 
parameters changing quickly after a dip/interruption caused tripping (e.g. processes with tight 
torque, speed or position control, etc.). The terms “high” and “low” PIT values are related to 
the duration of voltage dip/interruption events, which is typically up to a few seconds. In first 
case (high PIT), the critical device can be shut down and disconnected after the occurence of a 
dip/interruption event, and then re-started in a fully controllable way after the voltage supply 
recovers, Figure 1b. In the second case (low PIT), the relevant process parameter will quickly 
go outside the allowed limits after the tripping of a critical device. As the controlled shut 
down and restart is not an option, the tripping of the device should be prevented by improving 
its dip immunity (i.e. by improving so called dip “ride-through” equipment capabilities). 
 
THE ASSESSMENT OF PROCESS IMMUNITY TIME 
   The PIT assessment procedure starts with listing all equipment and devices in the process. 
Afterwards, the process is split-up in functional units (i.e. functions) or levels. The lowest 
level contains individual equipment and devices, for which affected process parameters 
should be identified. Higher levels contain sub-processes and bigger parts of the process. In 
that  way,  a  database  containing  all  relevant  devices,  functions  and  sub-processes  of  the  
considered process is established, indicating the corresponding PIT values for every 
combination of ‘piece of equipment’ and ‘process parameter’. Finally, by prioritising the PITs 
based on their durations, critical pieces of equipment within the process can be identified. 
   Due to the space limitation, this abstract provides a brief summary of the PIT concept and 
its application in industry sector. The final version of the paper will provide a more detailed 
discussion and also illustrate the PIT methodology on a number of representative examples. 
 
CONCLUSION 
   The proposed paper will discuss the PIT concept, which is introduced and developed by 
JWG C4.110 and UIE WG2 as a practical method for understanding the behaviour of an 
industrial process during and immediately after a voltage dip or short interruption event. 
 
REFERENCES 
1. CIGRE/CIRED/UIE Joint Working Group C4.110 Voltage dip immunity of equipment and 

installations// CIGRE Technical Brochure TB No. 412. April 2010. [Available Online] 
http://www.uie.org/powerquality, http://www.e-cigre.org/ 

= t2 - t1 


