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Objectives



Step 1 – Supply Performance

Power supply performance characteristics :

• Voltage Level

• Network configuration

• Transformers configurations

• Overhead Vs underground networks

• Length of adjacent network

• Vegetation

• Weather (lightning, wind, snow, ice, …) 

• Pollution (salt, fire,…)

• Other loads

"Information on voltage dips expected or typical at PCC"



Step 1 – Supply Performance

WHERE ?  Voltage drop

HOW LONG ?  Network protection



Step 1 – Supply Performance
Example - Voltage dips at a facility 

Voltage dip in time
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Step 1 – Supply Performance

# Date Time Type Duration 
(seconds)

Min. 
Remaining 

voltage  (%)
Depht ØA Depht ØB Depht ØC

13 2002-05-27 18:06:00 I 0,217 63% 108,7 % 63 % 111,5 %

14 2002-05-31 12:14:52 II 0,320 87,3% 89% 87,3% 101,7%

15 2002-06-23 18:27:07 II 0,067 73,5% 73,5% 76,7% 98,5%

16 2002-07-02 17:01:18 I 0,025 83% 97,4% 83% 92,2%

17 2002-07-02 18:17:33 III 0,033 80,5% 80,7% 80,5% 85,5%

19 2002-07-05 11:16:51 I 0,008 86,5% 94,2% 97,7% 86,5%

20 2002-07-05 11:55:16 I 0,025 84,5% 92,3% 97,1% 84,5%

21 2002-07-05 16:30:40 II 0,100 82,1% 82,1% 96,1% 89,6%

28 2002-08-14 16:31:26 II 0,150 56,1% 56,1% 58,2% 85,6%

51 2003-06-09 9:51:01 III 0,192 46,6% 48,1% 48,4% 46,6%

Events log example



Step 1 – Supply Performance

Voltage dips measured at a facility over a 1,5 year period

Example - Voltage dips at a facility
Voltage dip on the worst phase cases
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Step 2 – Process Peformance 
Requirement

# Date Time Type Duration 
(seconds)

Min. 
Remaining 
voltage  (%)

Lost of load 
(minutes)

Cost (rubber & 
plastics) 

minimum = 
3$/kW [*]   

Based = 5 MW

Cost 
(semiconductor)  

minimum = 
20$/kW[*]     

Based = 25 MW

13 2002-05-27 18:06:00 I 0,217 63% 0 - -

14 2002-05-31 12:14:52 II 0,320 87,3% 30 7 500 $ 37 500 $

15 2002-06-23 18:27:07 II 0,067 73,5% 30 7 500 $ 37 500 $

16 2002-07-02 17:01:18 I 0,025 83% 0 - -

17 2002-07-02 18:17:33 III 0,033 80,5% 20 5 000 $ 25 000 $

19 2002-07-05 11:16:51 I 0,008 86,5% 0 - -

20 2002-07-05 11:55:16 I 0,025 84,5% 0 - -

21 2002-07-05 16:30:40 II 0,100 82,1% 0 - -

28 2002-08-14 16:31:26 II 0,150 56,1% 80 20 000$ 100 000$

51 2003-06-09 9:51:01 III 0,192 46,6% 120 30 000$ 150 000$

Impact on process
*ref.: http://www.energypulse.net/centers/article/article_display.cfm?a_id=1890

"Assessment of the number of process trips a customer can 
tolerate in a year"



Step 2 – Process Peformance 
Requirement

Voltage dips impact on the process (from the worst phase cases)
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Step 3 – PIT  (Process Immunity Time)

"Process assessment to find the critical equipments"

PIT definition : 

"Time interval between the start of the voltage interruption and the 
moment the process parameter goes out of the allowed tolerance limit"



Step 3 – PIT  (Process Immunity Time)

Listing of all process components such as :

Motor, drive, controls, PLC, sensors, lights, …



Step 4 – Process Immunity 
Requirement

"Determination of the appropriate immunity curve"
Type I & II Voltage dips

Voltage dips on the worst phase cases
Note: Only Type I & II curves are shown for simplification
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Step 4 – Process Immunity 
Requirement

Type III Voltage dips

Voltage dips on the worst phase cases
Note: Only Type III curves are shown for simplification
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Step 5 – Equipment Performance 
Requirement

"Determination of the appropriate immunity curve and 
performance criteria for each individual equipment"

X



Step 5 – Equipment Performance 
Requirement

"Determination of the appropriate immunity curve and 
performance criteria for each individual equipment"

X



Economic for Rubber & Plastics 
industry

Conclusion :
If no class  no change, no investment, 212 k$ of lost in 1,5 year
If Class D  1/3 of saving on 212 k$
If Class C2  2/3 of saving on 212 k$
Choice now depend on ROI (cost of equipment ?)

Step 5 – Equipment Performance 
Requirement



Step 6 – Equipment Selection



Step 6 – Equipment Selection



Step 6 – Equipment Selection



Step 6 – Equipment Selection



Step 6 – Equipment Selection



The report can be obtained in 
electronic format for free from: 

www.uie.org; 

a hardcopy can be purchased from 
www.e-cigre.org

Francisc Zavoda Robert Neumann

http://www.uie.org/
http://www.e-cigre.org/
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