> ‘; v/
. PEE—— Intensive Programme “Renewable Energy Sources”
Lifelong Learning Programme May 2011, Zelezna Ruda-Spicak, University of West Bohemia, Czech Republic

COMMUNICATION LIMITSAND ISOLATED-NETWORK
OPERATION

AleS Krutina, Vaclav Kraus

ABSTRACT

The paper describes borders and limitations for the isolated network operation from the
communications point of view. It shows the issues especially when using wireless communication. The
document is mainly focused on Smart Micro-Grid network and its island operation. It shows the
potential of modern grids and also a few potential problems which are caused by the borders of
current technology. There is also mentioned how the technology could be used hand in hand with the
time limits of the Smart Micro-Grids network.
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1. INTRODUCTION

In the last few years a new technology called Sr@aid or Smart Micro Grid become in behalf of
energy industry. The new concept brings new caiasilof the operating and the regulation as well
as an energy conservation or higher reliabilitytre# supply. Nevertheless, the boom called “Smart
Grid” brings some side effects which needn’t tovbey positive. The biggest problem with the Smart
Grid is excessive expectations which are out of thehnical reality. These expectations are
remarkable especially on the field of distributoantrol of the isolated network.

2. ISLAND OPERATION

The island operation is a special case of contipltif the particular isolated energy part withooy a
straight feedback to the central dispatching ordis&ibution network. This isolated network is mot
correlation with the grid and its frequency. Thianmsled mode is the possible state mainly during a
blackout or local disconnection of the grid. Neletess, island operation must provide much more
functionality and “smartness” such as self-healatglity, self-control ability or higher level of
interactivity. The system must be able to process @lculate current and future state of the micro
grid and adapt the load management. To succesmitie grid needs to have a very good bus system
and the communication infrastructure at all. Thisuld be a problem when using wireless
communications which are very popular among manyufactures.

The bottleneck of the micro grid controlling is tinansition between normal and island operation.
The phase shift is the main factor for the traositirom the island to the normal operation state.
Another transition has a problem with an energypbufoss which could be very important especially
for emergency power supply.

The most critical moment for the transition comdsew the micro grid is not deterministically
disconnected from the grid. This kind of event ssially caused by the failure of one or more power
busses. The time needed to process the eventramge of milliseconds. This drives the need of the
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high quality communication infrastructure as wedltae smart control system which must enable the
transition without any power supply losses.

The transition process includes these steps:

1/ Power bus failure

2/ Event into micro grid control system

3/ Grid protection devices starts its voltage inatign and try to evaluate the state of the grdfe
or not)

4/ Event is being processed in the control system

5/ Control system sends the command to the activato

6/ Reaction of the activator (circuit breakers,tshérs)

We can see that the procedure above is time conguamd when having one or two hundreds
milliseconds for the whole process it could be azhltime critical task. This time issue needs to be
taken account when designing a micro grid. It igerthan obvious that the main factor is the time or
strictly speaking the communication infrastructure.
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Figure 1 — Delays in the ZigBee network

3. COMMUNICATION

The wireless communication is a big phenomenonogfadays. This technology is very often called
as suitable for Smart Grid and micro grids netwoNevertheless, their limits are very often hidilen
delays and latencies, which are very importantrpatars for those kinds of new energy networks.

On the figure 1 are depicted common latencies gB£e network [2]. Typical value of the
ZigBee network is 20 ms per single hop which meddis for every single command with the
acknowledgment. However, the value 20 ms per a$aopt deterministic and strongly depends on the
data traffic in the network. In case of the micramdhe traffic is not so high but there is a lbhodes
which makes the traffic high as well. Moreover,rthes a limitation in the distance which is 300m (i
Europe, 2.4GHz) per one hop. For two nodes whiehtao hops far from each other it means the
latency is twice longer and the latency is gettorgger with the distance.

The ZigBee is called suitable for the Smart Grid ibstrongly depends on the application. It is
not definitely suitable for the controlling of tharge micro grid network due to high latency and
distance limits. As the ZigBee is not suitabletfiis kind of application still it is more than us&for
the Smart Meter application. Nevertheless, the esgon this field doesn’t mean the success on the
field of controlling and it should be always on risamind.

If we take into account the wireless technology #adoossibilities on the field of the energy
industry there are not many ways. The limitatioosld be demonstrated on the latency parameter of
different technologies. As the break point of the2hcy we chose the value of 250ms which is the
value for larger industrial factory. The value &02ms represents the ability of the factory to stay
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fully supplied and it is also the time for the rea of the micro grid control system. If we knowg
background we can have a look on the differentlestechnology as it is shown in table 1 [1].

Table 1 — Latencies of the wireless communicatimanaels

Technology Latency (typical) Distance range
GPRS 0,6s Kilometers
UMTSHSDPA <50 ms Kilometers
ZigBee 20 ms (point to point) 300 m outdoor (Europe)

1 mile (North America)

s = second, m = meter

The table 1 shows that many common technologiesi@rsuitable for the application in micro
grid. For instance the latency of GPRS is more tinamtimes higher than the value of 250ms. Also
the ZigBee technology has very specific borders iain limitation for ZigBee is the distance range.
In comparison with the value 250ms is ZigBee thecaly applicable up to 3600 meters. Only
technology which seems to be very promising isrtw version of UMTS called HSDPA (Universal
mobile telecommunications system — high speed dawmplacket access) which offers higher bit rate
hand in hand with the low latency time.

4. CONCLUSION

If we compare the common technologies in tableid étear that UMTS and the ZigBee could be used
as a wireless communication channel in micro getiwerks. The only parameter which was taken
into account was the latency. However, the lataaayot only parameter of the whole system. Other
important parameters are robustness, reliabilitfMIC resistance and all of those parameters should
be taken into account.

In this document we wanted to demonstrate thatetiseeno and only technology which could be
called as smart grid compliant. Good and relialtesn should be a fusion of the best technolodies o
nowadays. Moreover, it strongly depends on the émgintation of the particular components into the
system.
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