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Agenda

* Why monitor Fault Level?

* Development and testing of an active FL
monitoring device

* Next steps for the Project
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Why Monitor Fault Level?
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Why Monitor Fault Level?
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Development of an Active System

* Move from natural disturbance to artificial
disturbance detection

* Device to create an artificial, non-customer
affecting, disturbance

=8 & N3
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S&C IntelliRupter



Active FLM Testing

v“

Pole Pole Pale
H1 #2 #3
Pad-Mounted IR
(Normally-Closed) CB;
Note: IntelliRupter Pole #1 load Laboratory
<8, connected to Pole #2 source 3-phase
2000:5A  3-phase

11KV 50Hz Breaker

Inductor

110V To
Outram
Analyzer

T

200 Ampere
3-Phase
Load

. & e = ——:m Vs e

PM7000 - FLM

Current Transformers

WESTERN POWER
DISTRIBUTION

Serving the Midlands, South West and Wales

Voltage Transformers



Active FLM test results

Fault Level Factory Tests July 2012

RMS Voltage (kV) e , \/ {110V (1%) Excursion

e VNV

RMS Current (kA) 1 /\ /\
lalc

i Artufc|al Disturbances i :
l(;urrent Waveton (kh) - ' Fault Level Results
§ Predicted Actual Error

Peak 30.63kA 31.34kA 2.26%

Current Waveform (kA) 1 RMS 12.72KA 13.10KA 2.90%
lc ‘

[PeAakrFault Level
Fault Current Prediction .._IRMS Fault Level ':. 9
(Units of 10A) ;

171413530 1360 : 13.70 1375 12.80 b : 17:14:14.026
19/07112 Time 496 millisecs (ss) 190712
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Harmonic and Voltage test results
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- 17:22:36.624 17:22:36.931
20:33:23.054 23.15 23.20 23.25 23.30 20:33:23.380 19/07/12 19/07/12

19/07/12 Time 326 millisecs (ss) 19/07/12

Maximum Minimum Average
— % THD of Vab 4.7 0.4
— % THD of Vcb 2.2 0.5
— Input Vab (V1) (Waveform) 15.787 -15.764
— Input Vcb (V3) (Waveform)  15.777 -15.756

Maximum Minimum Average
— kV RMS of Van 6.417 6.353 6.406
— kV RMS of Vbn 6.398 6.343 6.388
—— kV RMS of Vcn 6.397 6.385 6.393

Voltage fluctuation caused by FLM
Harmonic distortion caused by FLM

Both tests were carried out using the factory acceptance test arrangement

* Maximum voltage fluctuation is 1% in a 300ms timeframe
e Thisresult is ER P28 compliant

e  Maximum Total Harmonic Distortion is 4.7% in a 300ms timeframe
* This result is ER G5/4 compliant
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* Fault Level prediction accuracy within 4.5%




Development and Next Steps

current

\_

Artificial
disturbance
monitoring

e Fault Level data stored for analysis

e Utilise network events to monitor changes in voltage and

e Utilise artificial events to create changes
in voltage and current

e Determine Fault Level in real-time

(

Real-time
Fault Level
monitoring

v

e Use natural and artificial
disturbances to monitor Fault Level

e Connected to 11kV network

e Real-time Fault Level values to be
communicated to central control
centre
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Thank you

Jonathan Berry
Innovation & Low Carbon Networks Engineer

07894 258 671 / 0121 6 239459

www.westernpowerinnovation.co.uk
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