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Utilizing PSCAD in Designing
Detection Logic for Ground
Fault Overvoltage
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A When connecting invertdrased PV generation to the electrical
distribution grid, many interconnection challenges exist:
Islanding, load rejection, reverse power flow, power quality,
etc.

A One of the recent issues is GFOV on-f@msmission system
caused by PV generation on distribution circuit
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ASLG fault occurs on AOne mitigation measure is to add PTs on

subtransmission the transformer delta (high) side
AEault detected AThe PTs measure the 3VO0 voltage to

ASubtransmissiorbreaker opens identify an ove_rvoltage :
islanding the faulted line and ARelays send signals to trip DG or other

distribution feeders with DG breakers to eliminate the overvoltage

Pre-fault condition

ADGs on the island do not trip fast AEx_pl)denswe ($500K) and 0.5 1 year to I
enough ul ot ies St
. Van
ANot enough load on the island to
depress voltage

AOvervoltage occurs on the
subtransmissiorine
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A Adding PTs to existing substation could be
difficult due to the space limitation
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Objectives:

Cost effective

Respond faster
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Alternative to 3V0 Scheme

Focus of investigation:

A Detection on the lowoltage side of the substation transformer

A Do not require extensive amounts of additional equipment, material
or construction

A Monitor parameters that distinctly identify a potential GFOV
condition without being overly subject to over sensitivity (such as
nuisance tripping) or under sensitivity (such as failing to detect the
onset or presence of GFOV)

Monitor Electric Parameters
(Voltage, Current, Freq., etc.)
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Pga/ Grid / Distribution Feeder Model
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AFour test feeders

ATest Feeder #1: IEEE 4 Node Feeder , modified to 5 nodes to include Substation Transformer

A Test Feeder #2: 12 km long, 25 kV Radial Feeder

A Test Feeder #3: IEEE 13 Node Feed8hort Feeder

A Test Feeder #4: IEEE 34 Node Feegéery Long FeedeActual feeder located in
Arizona

IEEE.org | IEEE Xplore Digital Library | IEEE Standards | IEEE Spectrum | More Sites

KEEES IEEE PES AMPS DSAS Test Feeder Working Group @ IE E E

Power & Energ',f Society®
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Two Commercial
Inverters are able to
detect the SLG fault and ——
trip very fast
(cannot be used to test
the NSV logic)

Inverter 1 , 4 and 5 are
used in multiple inverter
cases
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InverterModel

Five different inverter models

1.

Inverter model #1: 250 kW, thrg#hase,
potenti al DREKROY | s s

. Inverter model #2: 250 kW, thrg#hase,

high sensitivity to ground faults ,
fblackboxo

. Inverter model #3: 1 MW, threghase,

potenti al D=EkoYw | s s

. Inverter model #4: 1 MW, power

regulated current source inverter, NREL,
Angenerico

. Inverter model #5: 500 kW, power

regulated voltage source inverter with
MPPT, MHRC¢o ngener
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Generic Inverter Models
with two different
control strategies

developed by NREL and

MHRC



;ogw Alternateto 3V0 Scheme (NSV Protection Scheme)
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Try these parameters: Most effective:
A Voltage imbalance A Negative sequence voltage jump
A Negative sequence current A Ratio of negative and positive sequence voltages

A Negative sequence directional
A Transient voltage rate of rise
A Many other parameterseé

Pterra modeled and simulated the model utilizing PSCAD EMTC software
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