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Combined Volt-VAR and Volt-Watt Control for PCC Voltage stabilization

in Smart Inverters

ANLE QIHE{S| A MOt OFNEE

$lgt Volt-VAR & Volt-Watt Zgt X0

Dong-Ho Won - Kyo-Beum Lee
Y535’ - olmt’
Abstract

This paper proposes the combined Volt-VAR and Volt-Watt control method of smart inverters to stabilize the point of common
coupling (PCC) voltage. The distributed energy sources (DER) using renewable energy such as solar and wind power are increasing
because of environmental issues worldwide. When the DER increases, the PCC voltage fluctuates, which causes a decrease in grid
stability and power quality. Smart inverter provides grid support function such as Volt-VAR and Volt-Watt control method to
eliminate these problems. The Volt-VAR control method adjusts capacitive/inductive reactive power based on the PCC voltage. The
Volt-Watt control method stabilizes the PCC voltage by reducing active power. The combined Volt-VAR and Volt-Watt control
method reduces the active power while it controls the inductive reactive power to the maximum. This paper proposes the combined
Volt-VAR and Volt-Watt control method to improve the stabilization effect of PCC voltage. The effectiveness of proposed method is

verified by the simulation and experiment results.
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Table 1 Grid support function of smart inverter

No. Function

1 Volt-VAR

2 Fixed PF

3 Volt-Watt

4 L/HVRT

5 L/HFRT

6 Frequency-Watt
7 Watt-VAR

8 P Limit

9 Q Set Point
10 Disconnection and Reconnection
11 Power Stop
12 N-Ramp

13 SS-RAMP
14 Anti-Islanding

DERMS
— —
=E | =E
Utility Utility

Gateway Gateway

T

Smart DER Smart DER
Inverter

Transformer

Grid

T2 1 SAEE B AR ADKE QIHED} SISl ASSAE AL
Fig. 1 Grid-Connected System using DERMS and smart inverter
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