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Overview	

•  Power	Distribu-on	Strategy	
–  Topology,	power	supply	zones	
–  CF	planning:	Load	list,	design	of	transformer	substa-ons	
–  Cable	rou-ng,	3D	planning	

•  Instruments	power	distribu-on	
–  Connec-on	point	
–  Power	distribu-on	cabinet	

•  NSS	power	failure	strategy	
–  Detectors	
–  Choppers	
–  Other	control	electronics	etc.	

•  ESS	project	interfaces	to	Instrument	Teams	
•  Addi-onal	Slides	

–  Halls	infrastructure	(“vacuum	cleaner	sockets”)	
–  Labs	and	workshops	in	D04,	D07,	D08,	E03	and	E04	
–  Summary	power	needs	for	NSS	 2	



ESS	Power	Distribu-on	-	Overview	

Generator 

2	supplier	lines	130	kV	



Power	Distribu-on	NSS	–	Instruments	Halls	
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E01	

D01	

D03	

E02	

Interface	Control	Document	CF-NSS	
(ESS-0058274)	-	Requirements	
	
•  No	installa-on	of	instruments	power	

by	CF	
•  Substa-ons	have	outlets	for	future	

22	instruments	
•  The	bunker	area	is	included	in	the	

instrument	numbers	
•  Outlets	and	transformers	are	

dimensioned	according	to	an	
es-mated	average	power	need	
distributed	over	the	4	halls	

•  NSS-CF-23:	20	standard	instruments	
(30	kW)	

•  NSS-CF-24:	2	high-power	
instruments	(100	kW)	

•  Auxiliary	generator	power	100	kW	

E05	

D05	

D06	



NSS	Power	supply	zones–	Instruments	Halls	
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E01	

D01	

D03	

E02	

•  E05		
–  Supply	of	the	cave	areas	of	

instruments	W1	to	W8	in	E01	
–  Supply	of	instruments	

installa-ons	in	the	guide-hall	
E02	

•  D05	
–  Supply	of	the	Instruments	N1	

to	N11	in	D03	
–  Supply	of	parts	of	the	

instruments	W1	to	W8	in	D03	
–  Supply	of	the	bunker	areas	W	

and	N	
•  D06	

–  Supply	of	the	instruments	S1	
to	S10	and	E1	to	E11	

–  Supply	of	the	bunker	areas	S	
and	E	

E05	

D05	

D06	

N	W	

S	 E	



CF	planning	–	Load	list	for	instruments	
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•  E05		
–  Outlets:	34	Standard,	2	

Generator	
–  Current:	214	kVA	actual,	397	

kVA	rated	

•  D05	
–  Outlets:	13	Standard,	2	Hi-

Power,	1	Generator	
–  Current:	590	kVA	actual,	1762	

kVA	rated	

•  D06	
–  Outlets:	36	Standard,	2	

Generator	
–  Current:	380	kVA	actual,	650	

kVA	rated	Standard,	Generator:	max.	160A,	Hi-Power:	max	400A	



CF	planning	–	Transformer	in	D06,	level	100	
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Power	distribu-on	
panels	for	NSS:	
N67,	N68,	N69	+	N70	

Transformers	for	NSS:	
T77,	T78,	T79	+	T80	



CF	planning	–	Transformer	wiring	diagram	
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Cable	rou-ng	–	Overview	
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Interface	Control	Document	CF-NSS	
(ESS-0058274)	–	Load	list	
	
•  Instruments	will	be	connected	to	the	

substa-on	through	the	gallery	(D0x)	or	
installa-ons	along	the	columns	(E0x)	

•  Preliminary	distribu-on	of	actual	
power	needs	over	the	halls	and	
substa-ons:	

•  D01:	 	360	kW	(substa-on	D06)	
•  D03: 	551	kW	(substa-on	D05)	
•  E01: 	170	kW	(substa-on	E05)	
•  E02:	Will	be	supplied	from	E01	
•  Auxiliary	generator	power	(distributed	

over	all	halls)	:	103	kW	



Cable	rou-ng	–	Volume	reserva-on	
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Cable	rou-ng	–	3D	planning	overview	
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D05	

D06	

#1	

#5	



Cable	rou-ng	–	3D	planning	junc-on	#1	
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D05	>>	



Cable	rou-ng	–	3D	planning	junc-on	#1	
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D05	>>	

<<	D05	



Cable	rou-ng	–	3D	planning	junc-on	#5	
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D06	>>	



Cable	rou-ng	–	3D	planning	junc-on	#5	
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D06	>>	

D06	

>>
	



Instruments	power	–	connec-on	point	
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•  Crossing	area	of	the	
gallery	with	the	
instrument	is		
connec-on	area	

•  The	instruments	
power	distribu-on	
will	be	installed	near	
this	point	

•  Connec-on	area	also	
for	IT	and	other	
u-li-es	

•  There	will	only	be	
one	connec-on	point	
per	instrument	zone	



Instrument	zone	low	voltage	distribu-on	
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Switchgear	
breaker	
160A	(var.)	
	

Substa-on	

Instrument	
Distribu-on	
Panel	

#	1	 #	2	 #	3	 #	4	 #	n	
Mo-on	 Chopper	 Detector	 SE	 Light,	

Hutch	



Instrument	power	panel	–	First	ideas	
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Requirements:	
	

•  1	cabinet	2m	high	+	wide	as	
necessary	

•  1	cable	input	(from	substa-on),	max	
peak	power	40	kW		

–  Circuits	out:	
–  1	for	light	(1	phase)	
–  3	for	sockets	230V	(1	phase)	
–  1	for	CEE	sockets	400V,	16A	(3	phase)	
–  1	for	CEE	socket	400V,	32A	(3	phase)	
–  6	for	control	cabinets	16A	(3	phase)	
–  4	for	control	cabinets	32A	(3	phase)	

•  Internal	lightning	protec-on	(over	
voltage)	SPD2	

•  Mains	input	filter	
•  Mains	diagnos-cs	and	earth	leaking	

measurement		



NSS	Power	Fail	Strategies	

1.  Permanent	UPS	for	EMC	Class-1	power	supply	
–  Detector	electronics	

2.  15	min	UPS	for	safe	shutdown	of	machinery	
–  Magne-c	bearings	of	neutron	chopper	

3.  Non-vola-le	memories	to	con-nuously	store	status	of	control	
systems	for	safe	recovery	

4.  All	experiment	data	storage	and	data	treatment	in	the	server	
room	of	the	Central	U-lity	Building	(CUB)	

5.  Safety	cri-cal	components	(shuker)	shall	de	designed	fail	safe	
6.  Proposal	UPS	for	PSS:	Generator	power	+	UPS	to	bridge	the	20s	

-me	to	start	the	generators	
7.  UPS	for	Sample	environment:	to	be	discussed	
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UPS	for	detector	electronics	
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Double	Conversion	UPS	according	
ESS-0016586	
	
•  Local	UPS	system	in	each	of	the	

detector	electronics	rack	
•  Measure	to	achieve	a	protected	

power	supply	with	EMC-Class	1	as	
defined	in	SS-EN	61000	

•  The	same	might	apply	for	sensi-ve	
measuring	equipment	in	sample	
environment	

•  Detailed	design	of	standardised	
detector	electronics	racks	are	
ongoing	in	the	work	package	of	the	
Detector	Group	

•  Standard	automa-on	equipment	at	
NSS	instruments	like	mo-on	control,	
vacuum	pumps,	furnaces	etc.	
generally	requires	EMC-Class	2.	



UPS	for	magne-c	bearings	of	chopper	
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Hybrid	Systems	UPS	according	
ESS-0016586	
	
•  Magne-c	bearings	need	to	be	

further	supplied	in	cases	of	power	
failure	(15min)	

•  Around	100	chopper	axes	with	
magne-c	bearings	will	be	installed	

•  EMC-Class	2	as	defined	in	SS-EN	
61000	required	

•  Local	UPS	(control	rack	or	
instruments	power	distribu-on)	
foreseen	as	the	distances	to	the	
substa-ons	are	quite	large.	

•  No	space	in	the	galleries	for	
addi-onal	power	cables	

•  Technical	risk	analysis/reliability	
evalua-on	needs	to	be	done	



Project	interfaces	to	Instruments	teams	

1.  Power	distribu-on	is	part	of	the	ESS	infrastructure	and	strongly	
linked	to	CF,	Swedish	installa-on	rules	etc.	

2.  NSS	will	take	over	to	coordinate,	design	and	deliver	the	power	
distribu-on	for	all	instruments.	

3.  An	Electrical	Engineer	in	a	coordina-ng	role	will	soon	be	available	in	
the	Science	Directorate	to	act	as	a	point	of	contact	for	all	electrical	
power	and	grounding	makers	for	each	instrument	team.	

4.  Job	defini-on	is	currently	ongoing,	the	hiring	process	will	be	started	
in	the	next	weeks.	

5.  The	engineer	will	be	in	place	in	Q1	2018.	
6.  In	the	mean-me	the	most	urgent	tasks	driven	by	the	progress	of	

construc-on	(space	claim	by	3D	planning,	grounding	guidelines,	UPS	
planning)	are	covered	by	consultants	(Group	of	Jonas	Widing,	E&IS	
Division)	and	by	my	group	(Markus	Larsson).	
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Interface	responsibili-es	

1.  Instrument	teams:	
–  Load	list:	Number	of	power	circuits	
–  Load	list:	Actual	power	need	for	each	circuit	
–  Requirements	for	light/socket	installa-ons	(cave,	hutch	etc.)	
–  Special	requirements	to	power	distribu-on	panels	
–  ….	

2.  Common	responsibili-es	
–  Define	and	design	instrument	zones	
–  Define	the	posi-ons	of	the	distribu-on	panels,	control	cabinets	and	racks	
–  Define	commissioning	procedure	
–  ….	

3.  ESS	
–  Coordinate	power	needs	of	instruments,	contact	to	CF	
–  Design	and	install	power	and	grounding	connec-ons	between	the	substa-ons	and	the	

instruments	distribu-on	panel	
–  Design,	procure	and	install	instruments	distribu-on	panel	
–  Commission	the	whole	low	voltage	electrical	power	installa-on	
–  ….	
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Thanks!	

24	



Power	Distribu-on	CF	–	Infrastructure	
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Outlets	in	D	&	E	halls	
(ESS-0046984)	–	Power	sockets	
	
•  Red	dots	are	power	outlets	with	a	

combina-on	of	1-	and	3-phase	
sockets		

•  As	hall	infrastructure	they	are	
supposed	to	be	used	for	
maintenance,	cleaning	etc.	(“vacuum	
cleaner	sockets”).	

•  No	connec-on	of	any	equipment	of	
the	instruments	or	the	control	
hutches	is	allowed	

•  Separate	grounding	scheme	



Power	Distribu-on	CF/NSS	–	Labs	&	Workshops	
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E03	

D07	

D04	

E04	
Room	Book		
(ESS-0018817)	-	Requirements	
	
•  Power	installa-ons	as	part	of	the	

requirements	for	NSS	labs	and	
workshops	

•  Combined	Server/Switch	rooms	for	
DMSC	and	ICS	are	included	as	they	
are	part	of	the	buildings			

•  Detailed	design	and	installa-on	
coordinated	by	CF		

•  D04:	 	106	kW	(substa-on	D05)	
•  D07	+	D08:	201	kW	(substa-on	D06)	
•  E03	+	E04:	333	kW	(substa-on	E05)	

E05	

D05	

D06	D08	



Summary	Power	Needs	NSS	
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NSS	power	inventory	submiked	in	February	2017	to	ES&H	(Erica	Lindström)	
Total	power	need:		≈	1.5	MW	


