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Concept
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Utility has to invest more on the system operation and/or system expansion. (E.g. voltage
regulation, power loss, power dispatch, system reserve, power flow capacity, ...) 3
Different connection locations cause different power system costs.

The utility may not be willing to accept the RE/PV connection.



Connection of RE in North Eastern of Thailand
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Source: Provincial Electricity Authority, 2013



Voltage at Connection Point

. n1zUNA ANLRNAU
FEAULIINU . — . .
ANEEA ANRNER ANEEA ANRNER
115 dlalian 120.7 109.2 126.5 103.5
69 nlalaan 72.4 65.5 75.9 62.1
33 flalaan 34.7 31.3 36.3 29.7
ofilaled | 231 | 209 | 242 | 108
380 laan 342 418 342 418
220 1aan 200 240 200 240

7 M3lnifauginas, bees



Voltage at Connection Point: higher than limit
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Source: Provincial Electricity Authority, 2013



Power Factor & Reactive Power & Voltage
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Power Factor & Reactive Power & Voltage
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Example of Solutions

asnsunludgymiluszuvdmdnglndinssauuiunans (1 “usaauan” 1unu)

Effectiveness of solutions

Technical solution Regulatory priority index - Legend

Network Reinforcement

Reactive power control by PV inverter Q{U) Q(P) Adoption of solution requires regulatory and technology developments

Curtailment of power feed-in at PCC Technology is not mature

Can be applied where problems occur
MNetwork Reconfiguration

SCADA + PV inverter control {(Qand P)

Advanced voltage control for HV/MV transformer

SCADA + direct load control

Self-consumption by tariff incentives
NORMAL EFFECTIVENESS
Wide area valtage control

DSO storage Source: PV Grid Consortium

Prosumer storage .
(www.pvgrid.eu)
On Load Tap Changer for MV/LV transformer

Booster Transformer

LOW EFFECTIVENESS Demand response by local price signals

Demand response by market price signals

Advanced Closed-Loop Operation



Concept
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What to do
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Substation QLTC
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Example

ssuulnnaalad 9.usdasisee 9.uldnsdaau
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Example
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Example

ssuulnnaalad 9.usdasisee 9.uldnsdaau
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