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Reliability and Voltage Sags

The Process of Reqgulating Voltage Sags
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Definition: 3phase dips

AThe maximum difference between the RMS of three phase voltage

RMSvalue of the voltage and the nominal*’ ‘ ’
VO |tag e . Duration=50ms

AThe time period during the first phase 9»0"""""""=
drops below 90% and the last phase _
recovers to normal level. 2. 0-97 bepin=n 2
0.8
I Residual voltage=0.76
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Sags responsible for high costs in industry
| Voltage sags can trip sensitive equipment,
110% | causing disruption in industrial processes
§ Normal operating voltage
.-'é' 90%
% Supply voltage dip Undervoltage . SagS
u; 1% + : ‘ B Harmonics
0.5 Ic,,de - — Event duration [] Earthmg
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Reqgulatiorprocessf VoltageSags

Alnvolvement of all stakeholders
AMeasuring the “state ﬁ
AClassification of voltage sags
ADefining the future goal
ADefining the limits
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The stakeholders

Alndustries Network Operators, ProducerRegulator
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Measurement Campaign

AShortcircuits in HV or M\etwork A
ASags propagate from H MV-network f ° ™ =
AFault in same feeder: interruption §

HV ‘

AFault in other feeder: sag L)

L

AMeasuring at MVbusbar is good indication of number of sags #@ad
duration and residual voltage
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ACurrentlimiting coil: moreshallow
sags

ASecondanprotection: few more
severesags

ADG in MVhetwork will resultin a
bit higherresidualvoltage

AMeasuring at MVbusbar is still
good indication of number of sags
andits duration and residual

3 voltage

Measurement Campaign
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Propagation to [-Yietwork

ASinglephase fault in MV will not result in sag inh®work
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AC| as s

Timeins

Immunitycurves

Coul d

ARed line in tableclass IIl, IEC 612011
A
AClass B, C and D depending on protection settings
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Definingthe future goals

AStartingwith the* s t atheeNedfwor k7 ?

AWhat arereasonablénvestments in the network?

AHow could network configurationand protection be enhance®
Alslocal mitigation of Voltage Sags possible?

AWhat shouldbe the improvementsin future decennia?

AQuestiongo be answeredby the stakeholders!
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Defining the limits

Measuring the amount of sags
at many locations and calculating th

AClass A: No limits required, No severe Sags g‘éggfﬁﬁgig‘; e percentile of the
AClass B, C and D should get some numbers[
AStart could be the 95%mit of the measured dips

Residual Duration (ms)
Voltage (%)~ 10<t<200 200<t<500  500<t<1000 1000 <t <5000
90 >u 280
80>u270 (at. A
70> u2 40
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ASeverapossibilities
ACount aseparatesags

ACount as 1 everdandclassify it with
lowest residual voltage and longest 2

the event as 1 in the most severe CI#

duration 81

ACount it as 1 event, analyse every si ' © o2 o
seperatly, classify every sag and classity

Additional considaration: multiple sags
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Additionalconsidaration

AWhenthere are bigdifferencesin severalyears use3 or Syear
averagdimits (20202025and2021:2 0 2 6 , ...)

AAbnormalsituations(gallopinglines) shouldbe excludedfor
regulation

A
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Conclusions

AVoltageSagRegulatiorwill help to improve Reliabilityand Power
Qualityonthe Point of Connection

AResponsibilities of Network Operator and Connected Pastiesild
be welldescribed and understood

AConnected Partieshould getmore insightinto occuring sags and
know about their tasksn mitigating sags

A

.|/VF)/./?V

2 A electrical power systems



Question®

Stroom [4&]
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