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ABSTRACT 

The Dispersed Generation (DG) is a form of production 
based either on renewable energy sources (such as wind 
and solar photovoltaic) or on conventional energy (such 
as small gas engines, tipically CHP). In the near future, 
the growing concern for environmental issues as well as 
for the security of the supply system is expected to lead to 
the development of local renewable DGs connected to the 
distribution network, both Medium Voltage (MV) and 
Low Voltage (LV) system, which has been designed to 
host only passive users. Such network architecture, 
chosen when DG was rare, today can be considerably 
impacted for operation, control, protection and reliability 
issues. 

INTRODUCTION  

The reliability of protection systems that equipped DG 
may lead to local issues for the Distribution System 
Operator (DSO), related to QoS (islanding of DG; 
failures in automation systems). These problems become 
more critical in case of reverse power flows, from 
downstream to the main system, that is due to a huge 
percentage of DG plants. Focusing on these local issues, 
during the islanding operation a portion of the 
distribution network (which is isolated from the main 
system) is energized by the DG plants connected. If the 
production and consumption within the island find an 
equilibrium point, the islanding operation can become 
permanent and new accidental voltage and frequency 
values are reached. Whilst in case of significant 
unbalance between load and generation, the island 
usually collapses (after a temporary islanding transient). 
Islanding entails problems for power quality, safety, 
automatic reclosing operation and automation. In the 
Italian distribution grid, automatic reclosing represents 
the first level of network automation in order to improve 
the continuity of supply. It consists in an autoreclosure 
predefined time: during the dead time the majority of the 
line faults are cleared (i.e. self clearing or transient 
faults). Anti-islanding protections have to be introduced 
for disconnecting DG in a very short time, in compliance 
with automatic reclosing cycle (O - 400 ms - C) on the 
Italian MV system [3]. Such a protection/automation 
scheme is aimed at ensuring higher levels of power 
quality: in case of non-permanent faults, only a transient 
interruption is perceived by customers. The anti-islanding 
protection techniques can be divided into three 
categories, as explained in [1]: passive methods, active 
methods and communication-based methods. The passive 
systems, consisting of protection relays installed at the 
�'�*�¶�V���3�R�L�Q�W���R�I���&�R�P�P�R�Q���&�R�X�S�O�L�Q�J�����3�&C), are widely used 
in the Italian system [4] [5], as in most EU systems. 

PASSIVE ANTI -ISLANDING PROTECTION S 

Voltage and frequency relays are adopted in the Interface 
Protection System (IPS) of the active users. These relays 
are installed at the DG premises, and are designed to 
disconnect DG from the grid in particular network 
conditions (basically, in case of loss of mains, LoM, due 
to a fault). In order to avoid islanding operation and 
eliminate DG plants before first fast reclosing. Generally, 
IPSs have very narrow settings (in terms of 
voltage/frequency permitted operation) and trip very fast 
(in theory, the trip is instantaneous to permit a successful 
fast reclosure): these characteristics aim at ensuring high 
levels of continuity of supply, as prescribed by the 
relevant national regulations. These protections, like all 
other passive methods (e.g. ROCOF and vector shift [1]), 
are unable to detect islanding conditions with a small 
power mismatch. In this situation frequency and voltage 
oscillations are close to the nominal values and they are 
�Q�R�W���V�X�I�I�L�F�L�H�Q�W���W�R���J�X�D�U�D�Q�W�H�H���U�H�O�D�\�¶�V���R�S�H�U�D�W�L�R�Q�����,�Q���W�K�L�V���F�D�V�H���D��
Non Detective Zone (NDZ) appears; it indicates the 
limited reliability of the IPS in case of islanding. The size 
of the NDZ depends on the protection system in terms of 
tripping time, settings thresholds and performance of 
measurement equipment [1]. To obtain a small 
voltage/frequency NDZ (and to reduce the possibility of 
islanding operations) it is necessary to chose an IPS with 
a short tripping time and high sensitive settings. 
But IPS with a short tripping time and high sensitive 
settings (based on passive algorithms) are prone to  
nuisance trip�S�L�Q�J�V���� �7�K�H�\�� �R�F�F�X�U�� �Z�K�H�Q�� �S�U�R�W�H�F�W�L�R�Q�� �G�R�H�V�Q�¶�W��
distinguish voltage and frequency oscillations due to the 
islanding operation from other events (e.g. disturbances 
in the transmission network, faults in adjacent feeders, 
sudden load changes): frequency values very close to 50 
Hz are possible also if no Loss of Main (LoM) appears.  
Nuisance tripping implies, problem also for transmission 
networks operation (global issues). In particular, DG 
�G�R�H�V�Q�¶�W�� �V�X�S�S�R�U�W�� �Q�H�W�Z�R�U�N�� �L�Q�� �F�D�V�H�� �R�I�� �W�U�D�Q�V�P�L�V�V�L�R�Q��
disturbances, when frequency can depart significantly 
from the nominal value. DG units should remain 
connected in order to sustain voltage and frequency in 
case of transmission accidents. The phenomenon can 
trigger a chain reaction with further loss of generation 
and a possible network collapse. These events (frequency 
transients on the transmission network, unescapably 
followed by a massive loss of DG units), have already 
happened in recent cases of transmission accidents (Italy 
- September 28th 2003; UCTE - November 4th 2006). 
Nowadays, similar transmission accidents could lead to 
dramatic consequences (e.g. continental blackouts) due to 
the level of DG penetration reached in the last few years. 
The solution for this problem would be to use IPS with 
wider settings that unfortunately will lead to a large 
voltage/frequency NDZ with the increase of possible 


