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INTRODUCTION

RESULTS

▪

▪ A real unbalanced LV feeder consisting of 83 single-phase houses was used as
test network

WITH INCREASING PENETRATION LEVELS OF PHOTOVOLTAIC PANELS
(PVS) IN LOW VOLTAGE (LV) NETWORKS, VOLTAGE STATUTORY LIMITS ARE
LIKELY TO BE VIOLATED

▪ VOLTAGE SENSITIVITIES TO PV POWER INJECTIONS ARE FUNDAMENTAL
FOR MANY CONTROL STRATEGIES

▪ THERE IS A NEED FOR A WAY OF ESTIMATING SUCH SENSITIVITIES UNDER
MULTIPLE SYSTEM OPERATION CONDITIONS WITH LIMITED MONITORING
Fig.2 - Real residential LV feeder

Objective

▪ A line of best fit is formulated to the trend of any voltage against variating
active and reactive power set points of each PV unit

‐ Tracking system demand

‐ Using an efficient algorithm that is compatible with
real-time operation

METHODOLOGY
▪

The response of any nodal voltage to active or reactive power
injection variations from a generic PV can be characterized with a
simple linear polynomial:
𝑉𝑘 = 𝑎𝑘1 + 𝑎𝑘2 𝑄𝑔 𝑜𝑟 𝑉𝑘 = 𝑎𝑘1 + 𝑎𝑘2 𝑃𝑔
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‐ Considering expected PV operation points
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➢ Propose a generic methodology that allows to estimate
voltage sensitivities to active and reactive power injections
based merely on the local voltage at the customer point of
connection (CPOC):
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7Fig. 3 - Trend of remote voltages at multiple reactive power injection set points

▪ 6The slope of each line (voltage sensitivity) is estimated with the local CPOC
voltage and the know PV generation level
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▪ The derivative of the latter corresponds to the voltage sensitivities :
𝑓

Phase c
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▪ Based on the local voltage at the customer point of connection, the
most likely polynomial matching the system state can be obtained in
real time
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Fig. 4 - Remote phase b voltage sensitivities to reactive power injections vs 𝑉𝐶𝑃𝑂𝐶
and 𝐺𝑙𝑒𝑣𝑒𝑙
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Fig. 5 - Remote voltage sensitivity to 𝑄𝑔 error
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➢ This paper has introduced a methodology for decentralized-autonomous estimation of
voltage sensitivities in LV feeders with PVs
➢ In line with the current lack of observability on LV feeders, the methodology relies
only on local single-phase voltage measurements at each local CPOC
➢ Due to its simplicity, the methodology can be applied in real-time operation
➢ A paper detailing this methodology has been accepted for presentation in the ISGT
EUROPE 2018 conference
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