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DG DemoNet

Keeping voltage limits by integration of distributed generation (DG)



DG DemoNet (1)
Distributed control (level control)

= Control of tap changer according to voltage
measurements from the grid (critical nodes)

= [nformation about the grid state is required
2ICT necessary
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DG DemoNet (2)

Coordinated control (level + range control)

= Control of tap changer according to voltage
measurements from the grid (critical nodes)

= Control of reactive power (Q) and as a last
measurement reactive power (P)

= Impact of Q/P on the critical nodes (voltage
sensitivity) are in a linearised model — the
contribution matrix

= Local controller (in case of failure)

= [nformation about the grid state is required
2ICT necessary
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DG DemoNet — controller concept

= The following indicators are used:
= over voltage
= voltage band
= lower voltage

Highest network voltage

Lowest network voltage

= range: distance between highest and lowest voltage measurement

Valtage range Upa(t)-Umin(t)

/ highest network voltage
¥ H l D Uu
A Ui

lowest network voltage

= Two separate controllers:
= level control: tap changer position at the substation

= range control: control of Q(P) at the distributed generator
(if the range is greater than the voltage band)
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DG DemoNet — controller design
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Field tests

Open loop and closed loop tests
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Field test DG Brunnenfeld (Substation Burs)

=  Without range control
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Field test DG Brunnenfeld (Substation Burs)

=  With range control
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Closed loop operation (1)
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Closed Loop operation (2
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Control strategy: Effective voltage band (independent)
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the DG
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Control strategy: Full voltage band (cooperative)
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Low Voltage Distribution Networks
Status quo in planning and operation
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Low Voltage Networks

Current state of operation and planning methods
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Low Voltage Networks

Real voltage and power profiles
= 900 1-sec RMS values of voltages and powers of all nodes
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PSSA Method

Power SnapShot Analysis

= Synchronized measurements per meter (1 sec-RMS)
= 3x voltages, 3x current, 3x active and 3x reactive power
= Trigger suggestions sent to dataconcentrator, where triggers are selected
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Simulation of Szenarios

Power SnapShot

Load: Active Power ~ Reactive Power  Generation: Aclive Power [ oiucne [onl, . [ive  [escive  [scive  |rescve  [scve  rescrne +0% _
Pawer Power Power Ph1 |Power Phl  |Power Ph2  |Power Ph2  |Power Ph3  |Power Ph3 +5% /
SKW 5 kVar 0kw 86,0 kW 40kVar| 251kw 3,5Kkvar| 23,5KkW -2,1 kVar| 37,4kW| 2,6 kvar] =2.
I | 5%
0kw 0 kVar SkW s
Voltage %(230) = (&=
+10% +10% 0% g r
- =g ) &
= L LI
5%
-10%
'.-_"\___..—-— e ——
+10%
. +5%
/ .!Iﬂ%
=
5%
+10% 0%
+5%
.
I-s%
-10%
0 100 200 300 400 500 m
| | | | | |
| | | 0%

I 1 I
Index: 474224 | Day: Saturday| Time: 11:43:42

23.04.2012

20



AI I AUSTRIAN INSTITUTE
OF TECHNOLOGY

Scenarios with PV

Power Snap Shot with additional single phase PV
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AIT&‘F”TEE%L%%VT”TE
Towards a ,.Smart LV Grid'

PV und Electric Vehicles are the main drivers for a Smart LV Grid
= PVandEV
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AIT&‘F”TEE%L%%W”TE
Towards a ,.Smart LV Grid'

PV und Electric Vehicles are the main drivers for a Smart LV Grid
= No PV
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AIT&E?EE%L%%VT”TE
Towards a ,.Smart LV Grid'

PV und Electric Vehicles are the main drivers for a Smart LV Grid
= NoEV

I symbolic grafic - n
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AIT&‘F’?EEML%%V”TE
Towards a ,Smart LV Grid'

PV und Electric Vehicles are the main drivers for a Smart LV Grid

ik Electric vehicles
) o Photovoltaics

""""""
e

PLC: Power Line Communication
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Conclusion and Outlook

Integration of DER

= DG: Integration with Volt/Var Control
= DR: Smart LV Grid - Controllable Charging of Evs

= B2G: Shifting load by utilizing the thermal storage of the building
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