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Smart Grid Projects

Projects to solve challanges in low
voltage grid created from the PV
penetration




Power grid




Voltage control options in MV grid

Voltage profile

Source: ZUQDE -project

—— Only DGs - reactive power is controlled



Push down effect
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The displacement effect

HV AQs MV Q@ Q@ DGs
O | | |

Typical PQ diagram of a an inverter (PV, Wind)

P/S
e

Line segments

l Consumers

Grid C

“ THh the

Facility for
city

betwe >tor

betwe ver

factor

T R S gy e iz as s

Overexcited (deliver reactive power into the grid) Underexcited (consum reactive power from the grid)



GENERATION
VHV /7 HV
U U, Us

(-

MV

DER QDER DER +1 QDER +1

\? AN \/\/\ /?

e S~

i e e e e e [ e i e
i S o R i R i 0 e O e O s [ i Y




Black out

Voltage collaps




Guidelines for further development in smart grids

Active power / frequency

Reactive power / voltage

Grid code — revision of
Distribution Connection Condition
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Conclusions

- The actual Grid Code does not promote the mcreasmg of DG-share on
The revision of , Distribution Connecti

- The increase of DG-share in MV produces an uncontrolled reactive pow

- Using network expansion to increase the DG-share in MV network can

solve the issue of the grid voltage, but it does not limit the
flow of the reactive power in the

- Smart Grid issues can be successfully treated only under the considerati
of a power system overall model

- The DG-share on MV / LV grid can only be increased after the
stabilization of the interface HV / MV







