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Islanding Phenomenon

Islanding: a section of the distribution system containing Distributed
Generation (DGs) is disconnected from the main utility grid, while the
DGs continue to supply fully or partially the load in the isolated section,
termed as island.
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Major Issues regarding Islanding

v'Personnel safety
v'Overvoltages — Transients
v'Power Quality issues
v'Protection

v Economic issues



Islanding Detection Methods(IDM)

* Active IDMs 2 impose additional perturbation signals to cause power
mismatches, so that a certain system parameter drifts, once islanding
occurs.

 Passive IDMs —2>are based on measuring a local parameter-index and
comparing it with a preset value.

* Hybrid IDMs = combine the effects of both categories



Main challenges for the IDMs

v'Fast detection under the international standard set-time<0.2 s.
v Elimination or minimization of the non-detection zone (NDZ).
v'Seamless operation under multi-converters

v'Serve the plug and play scenario

v'Serve easy engineering.

v"No power quality deterioration.

v'Simple and cost effective.

v'"Communications free.



Proposed IDM
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Lab prototype
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* I;; 1s the lower value the measuring equipment
can measure with sufficient accuracy:.

"  Truresporp 18 the IDM threshold. It 1s always
higher than I; ;. If Inc grm 1s lower than this value
for a specified time-period (e.g. 0.2s) the IDM
detects 1slanding.

= [, 1s the current drawn from R, when the
switching device 1s OFF.

= T 1s the current drawn from the total resistance
when the switching device 1s ON (R; // R,).

= T, 1s the tume period of the resistance variations |
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Two modes of operation for Microgrids

* Increase the quality of service.

 Offer ancillary services.

* Enhance the resiliency.

So we have microgrids
support the operation in
two modes

=)

-

Disconnection might no
longer be a practical or
reliable solution

Intended islanding
of DGs(IEEE Std.
1547-2003)
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In general, a smooth connection is achieved when the voltages of the
systems to be connected coincide in magnitude, phase and the

frequency.

Time
! i Interconnected
Islandbng operation Synch process X
- operation
Droop control control . P & O set points
Gnd Fault
under |elmination/ | Voltage, frequency . .
. = - Normal grid operation
fault normal & phase synch
condition | condition

T !

starting Inverter
the synch process synch criteria met connecting order



Seamless transition|2]

[T T T T T T T T T T~ T T LT E | .. .
: MCS agent - ; Classic droops ——|  Modified
! : I L I ’ signals FWM
! Events record module ! .'I I Synch signals (1)
| |Operation + Control | M5
MGCC —®r| e — — | | St
_ | Defection _._Decwmn o Transfer s1gna - I — synch process
lsland_mg —> module [* module i + d(A(0))
detection ' | module i | d
methods SR R I D I | ALl Ir
| Inverter agent
T T T e T ! LlorOmsmtorsptoguchprooessl
When di i ))/dr=0, synch crterda met
l ———————————————— |




Transition and HIL experiments|1

/MGCC IN SOFTWARE

MGCCIN CHIL TEST \

HARDWARE CO.\'TROLLEly

I
SIMULATIONS i
1.Ipc_GrD :
2 I
2.Vml, Vm2 :
£ I
. 1 I
- — I
N. . i
]
QI.\II'L.-\TOR SOFTWARE !
ENCHANGE
SDMULATION SIGNALS

ENCHANGE
ANAIOGUEDIGITAL
SIGNALS

|

1.MODE
2.V0

SIMULATED SYSTEM IN THE
QEAL-TIME SIMULATOR

Induction
motr |
I

M

Microgrid

Utility grid

J




Transition and HIL experiments|2]

Frequency (Hz)

302

S0000F

498

496

49.4

10

= ad
T

Angle (%)
oo

I=J

. Main gnd

o - -

e
-

[~Microgrid

1 1 1
1 2 3

Time ()

]

Time (s)

2351 Main gnd
a0t -~
= 225
- |
5220+ /~~Microgrid
S 215§
-
210
205 ' . : ’ . '
0 1 2 3 4 5 6

Time (s)

C.N Papadimitriou, V.A Kleftakis & N.D Hatziargyriou, “Control strategy for
seamless transition from islanded to interconnected operation mode of
microgrids”, J. Mod. Power Syst. Clean Energy (2016). doi:10.1007/s40565-016-

0229-0.

V. A. Kleftakis, D. T. Lagos, C. N. Papadimitriou and N. D. Hatziargyriou, "Seamless
transition between interconnected and islanded operation of DC Microgrids," in
IEEE Transactions on Smart Grid, vol. PP, no. 99, pp. 1-1. (2017)



Conclusions

HIL setup can
v'serve in modeling complex energy systems.
v'serve in emulating control layers in the system.

v'support testing/optimization cycles for controls/devices.
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