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TUTORIAL	
WHY	SHIELDING	
General	Description	
	
Electro	Magnetic	Fields	(EMF)	generated	by	high	power	cables	and	bus-bars	are	a	
growing	concern	and	a	technical	challenge	to	Consultants,	Facility	Managers	and	
people	in	general,	world-wide,	in	many	facilities	and	buildings,	due	to	new	restricting	
EMF	emission	standards	that	limit	continous	exposure	to	people	and	machines	due	to	
health	and	performance	issues.	
	
	ShieldMax	technology	is	the	result	of	years	of	experience	and	over	500	successful	
installations	that	have	provided	the	know-how	to	standarize	high-performance	EMF	
ShieldMax	products	presented	in	this	catalog.	
	
Continuous	exposure	to	Low	Frequency	Electro	Magnetic	Fields	(EMF),	caused	by	high	
power	electric	loads,	as	high	power	cables,	alter	the	normal	functioning	of	electronic	
equipment	and	affects	human	beings	health.		
	
15%	of	electronic	equipment	failures	(such	as	servers,	electro-medical,	PLCs...	
malfunction)	or	communication	networksÅL	underperformance	are	reported	to	be	
caused	by	EMF	.	
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EMF	related	problems	are	growing	rapidly	as	per	increasing	power	consumption	in	any	
buiding,	creating	more	EMF	sources	and	at	the	same	time,	affecting	more	people,	as	
per	space	scarcety	and	proximity	to	such	loads.	
EMF	exposure	is	limited	by	various	compulsory	norms:	
	
-	Electronic	equipment	and	Machinery:	Limit	of	Magnetic	Field	exposure	by	norm	
IEC/EN	61000-4-8	is	3,75	uT	(microTeslas)	and	is	complusory	to	provide	an	
environment	with	less	than	such	level	to	ensure	the	secure	and	good	performance	of	
every-day-more-sensitive	electronics	and	machinery.	Norm	IEC/EN	61000-4-3	
establishes	for	sensitive	electronics	<	1	v/m	limit	exposure	to	high	frequency	EMF.	
	
-	Human	Beings:	limit	of	EMF	continous	exposure	by	NCRP	to	1μT,	must	be	observed	to	
ensure	peopleÅLs	safety	and	
avoid	any	health	risk.	
	

	
	
	

ShieldMax	
	
In	all	domestic	and	business	environments	there	are	electromagnetic	fields	which	may	
occur	naturally,	as	a	consequence	of	light	itself,	or	which	may	be	artificially	generated	
by	the	extensive	presence	of	electrical	plants	and	devices.	In	the	twentieth	century,	
environmental	exposure	to	artificial	electromagnetic	fieldshas	steadily	increased	as	a	
result	of	a	huge	increase	in	energy	demand,	the	continuing	development	of	wireless	
technologies	and	because	of	changes	in	communication	and	work	practices.	
When	people	are	exposed	to	electromagnetic	fields	their	body	absorbs	energy.	This	
causes	an	imbalance	to	the	body’s	natural	equilibrium	and,	while	the	scientific	and	
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medical	community	is	still	looking	for	conclusive	evidence,	it	is	important	to	protect	
people	from	the	possible	long-term	effects	of	electromagnetic	fields.	
	
Interest	in	electromagnetic	pollution	has	increased	in	recent	years	as	a	result	of	
extensive	research	and	studies.	Standards	and	technical	
documents	have	been	drafted	and	specific	laws	approved	to	protect	the	environments	
most	at	risk,	such	as	the	work	place.	It	is	important	therefore	that	the	risk	to	human	
health	be	evaluated	and	measures	taken	to	limit	electromagnetic	exposure	in	order	to	
guarantee	health	and	safety	at	work.	As	well	as	possible	effects	on	human	health,	
electromagnetic	fields	can	create	disturbance	and	cause	interference	with	electronic	
equipment.		
	
European	legislation	has	therefore	set	limits	to	guarantee	the	adequate	and	safe	
performance	of	instruments.	As	a	result,	the	use	of	appropriate	screening	systems	is	
essential	in	all	industrial	processes	that	involve	
high	current	intensity	or	the	use	of	intense	electric	or	magnetic	fields.	
	
This	is	to	protect	both	workers	and	electric	equipment	near	to	the	field	sources	
	
Effect	of	Electromagnetic	Fields	on	People	
	
Electric	and	magnetic	fields	that	vary	over	time	interact	with	the	electrically	charged	
particles	which	matter	is	made	of.	Of	particular	interest	is	the	interaction	with	
biological	systems	ranging	from	basic	cellular	structures	to	complex	organisms	such	as	
plants	and	animals.	
	
To	properly	quantify	the	energy	absorbed	by	a	material,	especially	by	human	tissue,	
dosimetric	quantities	are	used.	Dosimetry	expresses	the	current	and	power	density	
and	the	energy	absorbed	per	unit	area	or	volume	as	defined	below:	
	
•	Current	density	‘J’:	is	the	current	flowing	through	a	cross	section	of	a	conductor	such	
as	the	human	body	or	a	part	of	it.	It	is	measured	in	terms	of	A/m2.	
	
•	Density	of	power	‘S’:	is	used	for	very	high	frequency	types	of	current	where	depth	of	
penetration	is	small.	It	is	calculated	as	the	radiant	power	perpendicular	to	a	surface	
divided	by	the	same	surface	area	and	is	expressed	in	W/m2.	
	
•	Specific	energy	absorption	‘SA’:	is	defined	as	the	energy	absorbed	per	unit	of	mass	of	
biological	tissue	and	is	expressed	in	Joule/kg.	
	
•	Specific	Absorption	Rate	of	energy	‘SAR’:	This	is	the	rate	of	absorption	of	energy	per	
unit	mass	of	body	tissue	averaged	over	the	entire	body	or	specific	parts	of	it.	It	is	used	
to	assess	and	eventually	limit	excessive	energy	deposition	in	small	parts	of	the	body	
resulting	from	particular	exposure	conditions.	Both	SAR,	averaged	over	the	whole	
body,	as	well	as	local	body	part	values	are	used.	It	is	measured	in	W/kg.	
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The	quantities	mentioned	above	are	used	as	references	to	measure	the	effects	on	the	
human	body	and	to	define	exposure	limits.	These,	however,	cannot	be	measured	
directly	on	the	individual	exposed	to	assess	the	intensity	of	radiation.	Instead,	
measurable	physical	quantities	

	

	
	
EMF	Effects	on	Electronic	Equipment	
	
	

1. Electromigration:	cause	broken	strips	and	communication	problems.	
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2. Hot	Electron	Effect:	induced	transients,	provoke	logic	errors	and	destroy	
transistors.	

	
	

3. Antennae	Effect:	
EMF	Interference	and	some	of	the	electrons	are	radiated,	transforming	the	narrow	
strip	in	an	antenna.	
	

	
	

4. Image	Distortion	

	
	

5. Hardware	degradation	and	destruction.	
	
EMF	Effects	on	Human	Beings	
	
-U.V.	Radiations:	skin	problems	(reduction	of	Langerhans	cells)	and	eyes.	
-Infrared	Radiations:	thermal	effects	
-Radiofrequency	(R.F.):	thermal	effects	and	bioelectric	interferences,	genetic	
transmission	problems,	nervous	and	heart	system.	
	
Some	relevant	studies	conducted	to	date:	
-National	Institute	of	Occupational	Health	(Magnetic	Fields	and	Cancer:	cellular	study.	
Bo	Holmberg):	research	on	cancer	tumors	and	EMF	exposure.	
-Division	of	Biomedical	and	Behavioral	Sciences,	National	Institute	for	Occupational	
Safety	and	Health	(OSHA)	(Cincinnati)	Magnetic	Field	exposition	in	skin	cells,	J.	
Snawder,	R.	Edwards):	research	on	tumor	and	magnetic	fields	of	100	μT	over	a	
14	day	period.	
-Electric	Power	Research	Institute	(Palo	Alto)	(Magnetic	Fields	and	Animal	Cells,	J.	
Mc.Cann,	R.	Kavet,	C.	Rafferrty):	research	on	tumor	and	magnetic	field.	
	



	

	 	 	 Copyright:		FlexVPC	S.L.	2020	

Note:	Although	none	of	the	studies	conducted	to	date	can	absolutely	correlate	EMF	and	
human	health	effects.	ShieldMax	strongly	recommends	to	apply	the	ALARA	(As	Low	As	
Reasonable	Achievable)	principle	in	accordance	with	NCRP	recomendation.	
	

Origin	of	EMF	and	Sources	
	
Magnetic	and	Electric	Field	Low	Frequency	(	0Hz	–	100	kHz)	
Magnetic	Fields:	
-	Transformers	
-	Low	Voltage	Cabinets	
-	Low	Voltage	Lines	(including	Bus-bar	and	Subway	cables)	
-	High	Voltage	Lines	(aerial,	underground)	
-	Railways	lines,	Subway	Lines	
-	UPS	
-	Others:	lightning,	engines,	electrical	heaters,...	
Electric	Field:	
-	High	Voltage	Lines	
	
Electric	Field	High	Frequency	(100kHz	-	10GHz)	
-	Radars,	Radio	emitters,	Mobile	Phone	Substations,	AC	Drives	
	

Benefits	
	
Ensure	the	accomplishment	of	compulsory	EMF	limit	standards	and	provide	security	
and	safety	of	any	equipment	or	people	nearby:	
-	Cable	trays	(providing	shielding	and	power	distribution	at	the	same	time)	
-	Switch	cabinets	
-	Transformers	
By	
-	Fully	standardized	products.	
-	Special	solutions	upon	request.	
-	Provides	secure	environment	for	electronic	equipment	
and	machinery	and	for	people.	
-	Certified	EMF	shielding	performance	according	to	IEC	
standards.	
-	Suited	to	any	sort	of	building	and	applications:	Officevbuildings,	Hospitals,	
vSemiconductor	plants,...	
-	Complete	turn-key	solution	from	one	single	catalogvand	source	(trays,	fasteners,	
supports,...)	
-	Easy	to	install.	
-	Suited	to	install	in	horizontal	or	vertical	cable	risers.	
-	Shield-Tray	provides	convenient	air-cooling	to	cables.	
-	Various	models,	sizes	and	Shielding	performance	suited	to	different	needs	and	
applications.	
-	Maximum	safety	
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-	Easy	to	select.	
-	Shield-Tray	segments	overlapped	to	minimize	EMF	leak	by	Belt	technique.	
-	Documented	certification.	
-	CE	marked.	
-	Earthing	connection	points.	
-	Heavy	duty	construction.	
-	Warranty	10	years.	
-	Anti-rust	treatment	
	

Shielding	Technology	
Magnetic	Field	Low	Freq.:	Hybrid	Technology	
	

	
	
ShieldMax	Solution	consists	of	a	cost-effective	hybrid	shielding	technology	that	by	the	
combination	of	high-permeability	and	high	conductivity	materials	produce	a	double	
effect	of	EMF	absortion	minimizing	the	residual	magnetic	field	by	an	“eddy	
current”	effect	that	pushes	back	the	residual	field	back-in.	
	
A	smart	design,	that	overlaps	all	cable	tray	segments	minimizes	any	EMF	leakage.	
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Limits	and	Standards	
Magnetic	and	Electric	Field	Low	Frequency	
	

	

Norms:	EN61000-4-8	
	

	
	
	

Recommendations	
NCRP	Draft	Recommendations	on	EMF	Exposure	Guidelines	
	
Here	below	is	repoduced	Section	8	of	the	June	13,	1995,	draft	of	the	report	of	NCRP	
(National	Council	Radiation	of	Protection)	Scientific	Committee	89-3	on	Extremely	Low	
Frequency	Electric	and	Magnetic	Fields,	which	contains	its	conclusions	and	
recommendations.	
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General	Applications	
How	to	protect	people	and	electronics	from	ElectroMagnetic	Fields	
	

	
	

Benefits	of	EMC	Building	
	
Complete	protection	to:	

• Hardware:	electronics	destruction,	degradation,	screen	flickering,	hard	diskc	
damage,	..	

• Software:	data	loss,	data	corruption,	network	speed	decrease,	..	
• Human	Beings:	short	and	long	term	diseases,	headache,	migraine,	child	

leukemia	..	
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Output	of	MV	/	LV	Transformers	
	
One	of	the	main	causes	of	magnetic	field	exposure	in	MV	/	LV	electrical	substations	is	
represented	by	the	output	of	the	LV	transformer.	
	
As	shown	in	Fig	2,	the	output	is	equivalent	to	the	three	sections	of	the	conductor	
which	are	spaced	out	the	same	distance	as	the	terminals	of	the	transformer	(D)	on	the	
transformer	side.	They	are	closer	together	(d)	on	the	other	side,	where	they	form	the	
bundle	of	cables	directed	toward	the	LV	distribution	substation.	The	height	of	the	
cables	is	a	parameter	that	can	vary	depending	on	the	installation	mode.	The	distances	
on	the	different	axis	(with	reference	to	Fig	2)	when	magnetic	induction	is	equal	to	3	μT	
(quality	target)	have	been	calculated	on	the	basis	of	the	nominal	power	and	therefore	
on	the	basis	of	the	secondary	LV	currents.		

	
The	results	are	shown	in	Tables	1,	2	and	3	respectively	for	x,	y	and	z.	It	is	clear	from	the	
tables	that	the	output	LV	is	a	substantial	pollutant	component	and	that	in	the	case	of	
major	power	supplies	the	distances	affected	can	be	significantly	more	
than	10	metres.	
	
When	substations	are	located	in	the	vicinity	of	civilian,	commercial	or	industrial	
settings	where	the	quality	target	must	be	satisfied,	it	is	necessary	to	implement	
shielding	systems	for	almost	all	power	supply	levels.	
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Distribution	Lines	and	Shielding	Channels	
Unipolar	power	cables	are	commonly	used	for	high	current	distribution	lines	in	
industrial	and	civilian	environments.	A	classic	example	is	the	power	supply	of	
air	conditioning	system	engines	where	it	is	common	to	find	more	cables	used	in	
parallel,	adding	to	thousands	of	amperes.	The	exposure	level	caused	by	induction	is	
clearly	to	be	kept	within	the	quality	target	(3	μT),	but	sometimes	more	stringent	limits	
are	required	(0.1	μT	near	electronic	microscopes	for	example).	
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Figure	3	shows	the	coloured	map	of	the	magnetic	induction	of	a	three-phase	line	with	
400	mm2	cables	with	an	ampacity	of	605	A.	
	
It	can	be	seen	that	in	order	to	stay	below	3	μT	the	distance	from	the	centre	of	the	line	
is	about	1.4	m.	Table	4	shows	the	buffer	zone	values	associated	with	the	induction	of	3	
μT	for	lines	up	to	2000	A	consisting	of	single	core	cables	in	parallel.	
	

	
Shielding	channels	have	a	high	shielding	performance	with	an	average	screen	factor	of	
approx	30.	Figure	4	shows	a	coloured	map	of	the	magnetic	induction	of	a	three-phase	
line	with	400	mm2	cables	with	an	ampacity	of	605	A.	The	comparison	with	induction	
levels	in	the	absence	of	shielding	is	obvious.	The	reduction	in	levels	of	
induction	involves	a	significant	reduction	in	buffer	zones.	Table	5	shows	the	bands	with	
respect	to	the	different	lines	inserted	into	the	shielding	channel	while	Figure	4	shows	
the	comparison	between	the	buffer	strips	with	and	without	channel	shielding.	
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Description	of	Shielding	Materials	
	
Mitigation	of	the	magnetic	flux	density	is	achieved	for	both	shielding	plates	and	
shielding	channels	by	affixing	
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magnetic	shields	made	of	two	different	materials:	
•	Material	with	high	magnetic	permeability.	
•	Material	with	high	electrical	conductivity.	
	
The	effect	of	incorporating	both	materials	is	clearly	visible	from	simulations	carried	out	
using	specific	software	that	allows	viewing	the	evolution	of	the	field	lines	for	the	
shielding	materials	when	they	are	affected	by	a	magnetic	field	generated	by	a	coil.		
Figure	5	which	also	shows	the	progress	of	the	field	lines	in	the	absence	of	a	shielding	
system	clearly	demonstrates	the	effectiveness	of	the	shielding	materials:	

	
The	layer	of	material	with	high	magnetic	permeability	eliminates	magnetic	induction	
through	absorption	of	the	magnetic	field.	Its	behaviour	is	similar	to	a	shielding	
“umbrella”	as	protection	from	the	intensity	of	the	magnetic	field	can	be	very	high	close	

to	the	shield,	but	tends	to	decrease	away	from	it.	

	
	
	

The	layer	of	material	with	high	electrical	conductivity	in	the	presence	of	a	variable	
magnetic	field	(induction	field)	becomes	the	site	of	current	movement,	which	in	turn	
generates	a	magnetic	field	of	reaction	(induced	field).	The	combined	effects	of	the	
fields,	induction	and	induced,	results	in	a	reduction	in	the	overall	total	magnetic	field.	



	

	 	 	 Copyright:		FlexVPC	S.L.	2020	

	
	
The	layer	of	material	with	high	electrical	conductivity	in	the	presence	of	a	variable	
magnetic	field	(induction	field)	becomes	the	site	of	current	movement,	which	in	turn	
generates	a	magnetic	field	of	reaction	(induced	field).	The	combined	effects	of	the	
fields,	induction	and	induced,	results	in	a	reduction	in	the	overall	total	magnetic	field.	
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Shielded	Trays	(Power	&	Data)	
Selection	guide	
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Attenuation	Test	
	

	

Mechanical	Weight	Performance	
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Design	Highlights	

	

Overlapping	
	

	

Ventilation	
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Models	&	Dimensions	
	

	
	

	
	
	
	
	
	
	
	
	



	

	 	 	 Copyright:		FlexVPC	S.L.	2020	
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Installation	guide	
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Applications	and	Installations	Examples	
Magnetic	and	Electric	Field	Low	Frequency	
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Shielded	Backplanes	
Selection	guide	
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Selection	guide	
Models	and	Dimensions	
(all	dimensions	in	mm)

	
	

Ref.	Number	(example)	
Flat	and	corner	planes	
	

	
	

Installation	Guide	
	
Installation	method	depends	on	wall	material.	
If	wall	is	made	of	brick	or	concrete,	shielding	panels	will	be	fixed	directly	to	wall	with	
screws.	
In	case	of	wall	is	made	of	gypsum	wall,	panels	must	be	fixed	with	screws	and	
special	nuts.	
	
NOTE:	Panels	must	be	connected	to	ground	with	25	mm2	copper	wire.	
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Applications	and	Installation	Examples	
Magnetic	and	Electric	Field	Low	Frequency	
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Shielded	Transformers	Cages	
Selection	Guide

	

Models	and	Dimensions	

	
Ref.	Number	(example)	
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Installation	Guide	
	
There	are	3	different	kind	of	
installations	for	shielding	transformers:	
-	Wall	protection	(side)	
-	Ceiling	protection	
-	Complete	protection	(walls	and	ceiling)	
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*	Self	standing	structure	quoted	under	request	
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Applications	and	Installation	Examples	
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Certificates	

	
	
	
SHIELDING	PERFORMANCE	CERTIFICATE	
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info@shieldmax.net	

	
T	+34	931	122	538			

	
	

www.shieldmax.net	
	

	

	
	
	
	
	
	
	


