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ILLUMINE	is	the	futuristic	sounding	name	of	a	truly	innovative	project.	
A	research	group	with	a	top-class	line-up	that	includes	MAN	Energy	Solutions	has	set	the	goal	of	developing	an	intelligent	energy-management	system	to	manage	the	future	energy-needs	of	industrial	applications.	The	energy	demands	of	industrial	companies	can	be	gigantic	and	are	often	on	a	par	with	the	consumption	of	small	towns.	Take	MAN
Energy	Solutions	at	its	headquarters	in	Augsburg,	Germany	where	the	entire	facility	consumes	55	to	65	GWh	of	electrical	power	annually,	and	loads	regularly	peak	at	15	MW	–	equivalent	to	the	daily	consumption	of	3,000	households.	

For	public	grids,	such	sudden	peaks	in	load	can	be	challenging	to	handle,	which	is	why	the	company	operates	a	5.4	MW	gas-engine	power	plant	to	shave	such	spikes	off	the	grid.“Other,	large,	industrial	companies	have	the	same	challenges	as	we	do,	or	face	even	more	complex	energy-management	needs.	Traditionally,	such	companies	ran	thermal-
power	plants	but,	given	the	need	to	decarbonize,	the	question	arises	as	to	how	to	integrate	renewable	resources	into	the	mix	and	how	then	to	eventually	replace	fossil-generation	altogether,”	says	Michael	Raila	from	MAN	Energy	Solutions,	Executive	Assistant	to	Head	of	SBU	Power	Plants.Integrating	rising	shares	of	renewables	into	a	system,
however,	poses	its	own	challenges:	“Industrial	plants	need	a	stable	energy	supply	at	all	times	but	wind	and	sun	can	be	intermittent,	which	makes	energy	management	a	challenging	task.	Another	effect	of	such	volatility	is	highly	dynamic	energy-pricing	–	at	least	in	the	EU,”	adds	Raila.	“Accordingly,	companies	will	have	to	find	a	way	to	secure	their
energy	supply	and	make	the	right	economic	choices.	They’ll	also	have	to	take	decisions	both	in	the	near-term	and	repeatedly	–	over	and	over	–	24	hours	a	day.”		ILLUMINE	is	an	intelligent	control	system	that	helps	to	operate	complex	power-systemsMichael	Raila,	MAN	Energy	Solutions	To	come	up	with	a	solution	to	intelligently	master	future
industrial	energy	management,	MAN	Energy	Solutions	initiated	the	ILLUMINE	research	project.	It	did	so	with	a	number	of	partners,	namely	software	development	company,	XITASO	and	the	Fraunhofer	Project	Group	Business	&	Information	Systems	Engineering,	which	is	associated	with	the	University	of	Augsburg,	the	University	of	Bayreuth	as	well
as	the	Augsburg	University	of	Applied	Sciences.	“We	are	working	on	an	intelligent	control	system	that	helps	to	operate	complex	power-systems	and	chooses	the	most-efficient	energy	source	at	any	time,”	says	Raila.Since	the	project’s	kick-off	in	early	2018,	promising	progress	has	been	made.	Already	today,	ILLUMINE	has	become	even	more	than	just
code	and	smart	algorithms.	

At	MAN’s	Augsburg	site,	the	project	partners	have	installed	a	small-scale,	hybrid	power-plant	consisting	of	an	MAN	gas	engine,	a	photovoltaic	system	and	a	battery-storage	unit	to	put	things	to	the	test.	The	test	facility	can	simulate	various	loads	and	operate	in	grid-parallel	or	island	mode,	enabling	researchers	to	simulate	more	than	20	different
application	scenarios.	In	this	way,	the	project	team	can	test	how	to	optimally	operate	the	system	components,	how	quickly	the	engine	can	react	to	fluctuations	from	the	photovoltaic	system,	and	at	what	point	it	makes	sense	to	buffer	any	shortfalls	with	battery	power.	Raila	says:	“Using	a	platform	like	ILLUMINE,	it’s	possible	to	operate	a	decentralized
energy	system	that	ensures	stable	operation	while	minimizing	energy-generation	costs	at	all	times.	Depending	on	the	application,	it	may	be	more	efficient	to	increase	one’s	own	supply	from	renewables	and	to	generate	electricity	in-house	at	peak	times	using	gas	engines	in	order	to	take	the	load	off	the	power	grid.”	different	application	scenarios	can
be	simulated	minutes	–	time	that	ILLUMINE	is	looking	into	the	future,	based	on	data	data	signals	per	second	can	be	processed	by	ILLUMINE	At	the	heart	of	ILLUMINE	is	an	elaborate,	energy-management	software,	which	is	implemented	by	XITASO	based	on	mathematical	models	from	Fraunhofer	researchers.	“The	ILLUMINE	platform	uses
specifically	developed,	complex	optimization-algorithms	to	control	the	energy	supply	and	demand,”	says	Prof.	Björn	Häckel,	who	heads	the	project	together	with	Prof.	Hans	Ulrich	Buhl	at	Fraunhofer.	“It’s	able	to	process	data	from	generators,	solar-power	systems,	wind	turbines,	energy-storage	devices,	electricity	markets	and	consumers	for	this
purpose.”For	instance,	in	periods	when	electricity	prices	are	high	and	weather	conditions	poor,	ILLUMINE	can	fall	back	on	power	generation	with	gas	engines	or	operate	on	battery-storage	instead	of	drawing	electricity	from	the	public	grid.	Depending	on	the	market	price,	it	may	even	be	economically	viable	to	generate	surplus	energy	and	feed	it	into
the	grid.Prof.	Häckel	adds:	“We	need	a	software	platform	that	can	not	only	forecast	how	the	energy	price	and	weather	will	develop	in	the	short	term,	but	also	how	production	processes	and	the	energy	supply	can	adapt	to	it.”	This	requires	highly	flexible	and	fast-reacting	software:	“The	response	time	of	our	energy-management	system	is	between	three
and	four	milliseconds,”	says	Dominik	Spaun	from	XITASO.	“This	means	that	the	software	is	able	to	receive,	process	and	send	up	to	500	data	signals	per	second,	and	is	capable	of	communicating	with	the	connected	components	in	near-real	time.”	Up	to	six	software	experts	from	XITASO	worked	on	the	software	whose	overall	development	took	three
years.	“Software	is	like	a	living	organism	and	needs	to	develop	further	along	with	the	changing	environment	and	new	user-requirements,”	adds	Spaun.	“We	have	built	the	software	with	a	highly	flexible	architecture	to	enable	operation	with	various	component	set-ups.	This	enables	predictions,	based	on	intelligent	optimization,	that	foster	a	self-
optimizing	system.”Intelligent	energy-management	systems	like	ILLUMINE	can	take	the	energy	transition	to	a	new	and	much	smarter	level	by	establishing	algorithms	that	optimize	energy	costs,	while	ensuring	stable	operation	increasingly	based	on	renewable	energy.	“By	2050,	we	aim	for	complete	renewable	and	carbon-free	energy	generation.	To
achieve	this,	we	need	smart	digital	technologies	to	help	balance	supply	and	demand,”	says	information	systems	expert,	Häckel.	Already	ILLUMINE	is	enabling	researchers	to	carry	out	test-runs	under	real	conditions	and	continuously	improve	the	system’s	algorithms.	Upon	the	research	projects	conclusion	in	spring	2021,	MAN	Energy	Solutions	plans
to	continue	operating	the	pilot	plant	to	demonstrate	the	advantages	of	an	intelligent	energy-management	system	to	customers.	Michael	Raila	concludes:	“Many	of	our	customers	are	very	interested	in	integrating	renewable	energies	and	energy-storage	into	their	grids,	but	they	often	have	concerns	about	the	practicalities	and	economic	benefits.	By
building	and	operating	ILLUMINE	in	Augsburg,	we	have	proven	its	technical	feasibility	and	now	invite	our	customers	to	convince	themselves	directly	on-site.	Ultimately,	we	plan	to	develop	the	first	large-scale	application	of	the	system	in	collaboration	with	a	customer.”	At	MAN	Energy	Solutions,	we	are	convinced	that	a	sustainable	and	stable	energy
supply	can	only	be	ensured	through	a	smart	combination	of	renewables,	energy	storage	and	reliable	backup	systems	such	as	gas	engine	power	plants	–	all	controlled	by	autonomous	energy	management	software.Core	components:Energy	storage:	224	kWRenewable	energy:	40	kWConventional	power:	450	kW	Learn	more	about	MAN	ILLUMINE		
CLASSIFIED	LEAKED	DOCUMEN	TS			OFFICER	MEMORANDUM	BATTLECARRIER	ALEXANDER—	78V	SUBJECT:	FROM:	<>	our	jump	gate	generator	is	heavily	damaged—independent	jump	travel	is	not	an	option	.	The	closest	static	gate	able	to	return	us	to	a	core	system	is	situated	at	Jump	Station	Heimdall	.	Though	the	station	itself	is	on	the	other
side	of	the	universe,	a	waypoint/wormhole	leading	to	Heimdall		is	6.5–7	months'	travel	away	at	current	speeds.	Missile	strikes	sustained	in	the	battle	have	damaged	our	Artificial	Intel-ligence	De	fense	Analytics	Network	(AIDAN).	Although	AIDAN	is	self-repairing,	Missile	strikes	sustained	in	the	battle	have	damaged	our	Artificial	Intelligence	Defense
Analytics	Network	(AIDAN).	Although	AIDAN	is	self-	repairing,	and	still	functional,	the	full	extent	of	the	damage	is	unknown.	In	the	24	hours	since	the	assault	on	the	Kerenza	colony,	our	analytics	crews	have	been	working	24/7	to	assess	our	situation.	In	summary,	here	are	their	findings:	•		At	least	one	BeiTech	dreadnought	participating	in	the	Kerenza
attack,	BT042-TN,	aka	Lincoln	,	survived	the	battle	and	is	currently	in	pursuit	of	our	fleet.	With	current	damage	and	crew	levels,	we	have	a	22.7%	chance	of	surviving,	should	the	Lincoln	engage	us.	•	Distress	calls	have	been	issued	on	all	United	Terran	Authority	channels.	No	reply	has	been	received.	In	all	likelihood,	this	means	our	transmissions	have
not	been	heard.	•	The	closest	static	gate	able	to	return	us	to	a	core	system	is	situated	at	Jump	Station:	Heimdall	(Orion	VII)	and	is	months	away	at	current	speeds.	This	is	an	unprecedented	situation—to	my	knowledge,	no	stellarcorp	has	ever	openly	attacked	a	United	Terran	Authority	ship	and	I	don’t	care	if	BeiTech	Industries’	litigation	department
has	enough	red	tape	to	gift-wrap	a	small		moon.	These	corporations	need	to	learn	nobody	is	above	the	law,	and	nobody	attacks	a	UTA	vessel	without	consequences.You	have	worked	tirelessly,	acquitting	yourselves	with	distinction	and	valor.	We	have	lost	comrades.	We	have	lost	brothers	and	sisters	and	those	we	loved	dearly.	I	know	the	past	few	days
have	been	hard.	The	road	ahead	will	be	harder	still.	But	knowing	each	of	you	as	I	do,	I	have	no	doubt	you		will	rise	to	the	challenge	before	us,	and	get	these	civilians	to	Heimdall	First,	survive.	Then	tell	the	truth.			AMIE	KAUFMAN	&	JAY	KRISTOFF	I	L	L	U	M	I	N	A	E	IlluminaeFiles.com	#Illuminae		FirstInLineReaders	#FirstInLine	


