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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
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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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PSSA Host

Simulation and Analysis
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= Management and analysis of the Power SnapShots
&| PssA | = 2
File Edit Campaign Simulation Run Help
=3 Networks Campaign | Layout | Analyze | Result | PSS f |
¢ [ St Konrad Ort Campaign [ =
¢ ComEst : Network
T d DC: 6858 1 TyperTime: U_ef| oo [T Command: $5_new_shot_time &,
o[£ DC: 6858 1 Type/Time: U_eff Name: TESt e A_ ]
o 3 DC: 6858  Type/Time: U_eff Date: |08.06.2011
[ Oberottnang Status:  READY |
[ Smarty Time: [234431
Starftime:  2011-06-08 23:40.48 794 start !
[ mingbuch Filename: |startpss
[ st Georgen bei Obernberg am Inn Endtime: 1870-01-01 01:00:00.0 =
Power Snap Shots pss_new_shot_time B *
starl=08.06.2011 23:44:31
Number of Snaps... [TexfField1 A =
c jon: [[TextFiela2 Ly L4
e~ e
© Take PowerSnapShot

|£| Simulation results.

Simulation

Prepare Simulation: | Export PQFile | [Characteristic_Load(PQ).csv 250

- 225
ExportUFile | [Characteristic_Slack(U).csv

< I [»

003013643:2011-05-26T10:39:42:U_eff
003013416:2011-05-26T10:39:23:U_efl

003013611:2011-05-26T10:36:49:U_effl

200
PowerFactory Engine: Start PF Engine visible []verbose 175
Stop PF Engine PSS results £ 150
S s
Load Result resulttt 995 |F———t 75 ] E
]
Power Snap Shot Analysis: RUN 175
0
4403272 150 0 5 10 15 sl Es 20 3 40 a5 50 =
4403358 - Meter
4403930 =15
4403947 2 —PSS_0; Phase 0 —PSS_0:Phase 1 — PSSO Phase 2 PSS_Li Phase O — PSS_L Phase 1 PSS_L: Phase 2
4403948 100 PSS_2: Phase 0 — PSS_2; Phase 1 —PS5_2; Phase 2
4403971
4403976 73
Trigger.
003013348:2011-05-26T10:36:49:U_eff 50
003013426:2011-05-26T10:36:49:U_eff -
003014567:2011-05-26T10:39:45:_eff =
003013847:2011-05-26T10:34:23:U_eff 5
003013830:2011-05-26T10:36:49:U_eff 2 S
00301375:2011-05-26T10:36:50:U_eff o s w 1= = = = = an = 5
003013676:2011-05-26T10:39:36:U_eff Meter
003013654:2011-05-26T10 3412 U_eft —PS5_0: Phase 0 —PSS_0i Phase 1 —PSS_0: Phase 2 PSS_L: Phase 0 —PSS_L: Phase 1 — PSS_Li Phase 2
003013653:2011-05-26T10:34:12:U_eff . e e N
003013652-2011.05 28TH039-43 U_eff PSS_2: Phase 0 —PS5_2: Phase 1 —PS5_2: Phase 2

17.10.2011




AI I AUSTRIAN INSTITUTE
OF TECHNOLOGY

Simulation of the PSSA Method
Power SnapShot Analysis



Simulation of the Power SnapShot Analysis

Power SnapShot in the Smartie Grid
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Simulation — Scenarios with PV

Power Snap Shot with additional single phase PV
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Simulation — voltage drop diagram

=  Smartie Grid
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Voltage drop diagram for the minimal voltage @ Mon | 13-56-60
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Voltage drop diagram for the maximal voltage @ Mon | 12:39-60
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Visualisation of the network state during a day

= Voltage rise due to (single
phase) PV
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= Reverse of the power flow
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PSSA

Power SnapShot Analysis in Action



First Power Snap Shot

=  Smart Grids Week 2011
in Linz
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ISOLVES PSSA-M erster SnapShot
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Validation of models
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Box plots of the deviations
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Influence of the grounding on the voltage level
(sensitivity analysis of single phase PV)
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Towards a ,Smart LV Grid’

PV und Electric Vehicles are the main drivers for a Smart LV Grid
= PVandEV
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Towards a ,Smart LV Grid’

PV und Electric Vehicles are the main drivers for a Smart LV Grid
= No PV
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Towards a ,Smart LV Grid’

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

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

Nework Electric vehicles
; n Photovoltaics

On-load tab changer }

PLC: Power Line Communication
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Conclusion and Outlook

Preliminary findings
= Power SnapShot Analysis in distribution networks
= ~35rural
= ~3 urban
= |nvestigation and detailed analysis
= on asymmetry / neutral point displacement voltage
= Influence of grounding
=  Simulation of scenarios
= Single / three phase PV
= EV
= Meter Measurement will result in improving
= planning = interconnection assessment
= operation - critical voltage conditions, fault conditions
= Control - voltage control, intelligent charging, topology
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