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NEXT	ENERGY	-	EWE	Research	Centre	for	Energy	
Technology	

  Non-profit	organisaGon	whose	objecGve	is	to	carry	out	applicaGon-oriented	and	
interdisciplinary	research,	thus	playing	an	acGve	role	in	the	transformaGon	of	our	
energy	system	
Founded	in	2007	as	an	affiliate	insGtute	of	the	University	of	Oldenburg	by	the	energy	
supplier	EWE	AG,	the	University	of	Oldenburg	and	the	Federal	State	of	Lower	Saxony	

  Financed	by	the	industry	and	the	public	sector	
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  Projekts	Overview	
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SciGRID:	An	Open	Source	
Reference	Model	for	the	European	
Transmission	Network	
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Transmission	Network	Data	

  Which	data	is	needed?	
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Available	Transmission	Network	Data	
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IntroducKon	to	SciGRID	

  SciGRID	is	an	open	source	transmission	network	model	
  SciGRID	is	not	only	a	model,	it	is	also	data	
  SciGRID		is	based	on	OpenStreetMap	“power”	data	
  SciGRID		uses	open	source	tools	and	so[ware	
  SciGRID	output	is	a	topological	network	model	
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SciGRID:	Data	Source	and	Structure	
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Data	Structure:	OpenStreetMap	
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Which	power	data	is	available	in	OSM?	

  People	map	in	OpenStreetMap	what	they	see!	

»  Plants,	generators,	
substaGons,	transformers...	

»  1	towers	
§  6	cables		

•  4	wires		

	

  In	a	3	phase	system	3	cables		
define	a	circuit	called																																																																																																
„relaGon“	in	OSM	
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node	 way	 relaGon	

OSM	Data	Structure		

<-tags->	 <-tags->	
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node	 way	 relaGon	
2...2000	

OSM	Data	Structure		
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OSM	Data	Structure:	Example		
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node	 way	 relaGon	

	
node	id	=	724245909	
lat	=	51.8898354	
lon	=	14.4283962	
power	=	tower	
user=*	
Gmestamp=*	
					...	

	
way	id	=	58417796	
nd	ref	=	724245909	
				…	
power	=	line	
user	=	*	
Gmestamp	=	*	
						...	

	
relaGon	id	1560977	
Member	type=way	id=58417796	
																	role=line	
					...	
route	=	power	
user	=	*	
Gmestamp	=	*	
						...	
	

2...2000	

Source:	Pitopia	/	Pehuka,	2013	Source:	Fotolia	/	Erwin	Wodicka,	2012	 Source:	www.wikipedia.org	
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OSM	Data	Structure:	Power	RelaKons	
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SciGRID:	Model	DerivaGon	
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Download	planet-latest.osm.pbf	(27GB)	

Filtering	for	power	data		
Osmosis		(3-4h,	ca.	100MB)		

Data	Export	to	database	
osm2pgsql	(DE,	<2min,	ca.	500	MB)	

AbstracKon	to	
the	Topological	Network		

python	&	SQL		
(<2min)	

Data	
Viz.	
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verKces	and	links	tables,	network	plots	
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Building	the	Topological	Network	



SciGRID	Network	Data	

  list	of	the	transmission	network	verGces	and	links:	
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Milestones	and	Progress	

  Project	webpage:	www.scigrid.de,	mailing-lists	
  First	SciGRID	workshop	20.04.2015	
  First	release	15.06.2015	
  Second	release	20.11.2016	
  HeurisGc	version	GridKit	release	11.03.2016	
  Converter	tool	to	PyPower		
  ScienGfic	communicaGons	(poster,	paper,	presentaGons)		
	
  Third	release	mid	July	2016	
  Comparison	&	validaKon		
  ScienKfic	conference	30.-31.	March	2017	
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  Developed	in	the	context	of	the	SciGRID	project	
GridKit	uses	spaGal	and	topological	analysis	

  Implemented	as	a	series	of	SQL	scripts	
  Uses	heurisGc	analysis	
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GridKit	Extension	of	SciGRID	

[B	Wiegmans,	2016,	Master	Thesis	]	



  EvaluaGon	of	„betweeness	
centrality“	

  Successive	removal	of	most	
prominent	links	

  Universal	„small	world“	property:	

ResulKng	clustered	network:	
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Cluster	Analysis	and	DecomposiKon	

[L.	Matke	et	al.,	submiDed	to	Advances	in	Energy	System	OpGmizaGon,	available	on	request]	



  Export	of	SciGRID	data	to	pypower	format	
  DerivaGon	of	data	for	power	consumpGon	

and	generaGon	
  Power	flow	simulaGons	on	sub-clusters	in	

Germany	
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Power	Flow	SimulaKons	

[S	Schroedter,	2016,	Master	Thesis	]	



Summary		

  New	challenges	for	the	energy	sector	due	to	increasing	share	of	RES	

  Energy	modeling	and	analysis	are	necessary	

  Increasing	importance	of	modeling	transmission	networks	

  Models	and	data	of	transmission	networks	needed	BUT	access	to	exisGng	

data	and	models	is	restricted		

	

  SciGRID:	based	on	open	data,	free,	offers	new	possibiliGes	

GridKit:	heurisGcs	are	necessary		
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Energiesystemanalyse	@	NEXT	ENERGY	
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