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A	rEAl-wOrlD	
APPrOACH	TO	THE	
IIoT	fOr	PrOCESS	
rElIAbIlITy
Bart Winters* and Francois Leclerc^

New	 solutions	 enable	 online	 continuous	 monitoring	 of	 equipment	 and	 process	 health.
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In	 the	 process	 industries,	 plants	 must	
operate	not	only	at	desired	capacity	but	
also	 at	 optimal	 efficiency.	 This	 means	
predicting	 undesirable	 process	 condi-

tions	 and	 equipment	 failures	 before	 they	
occur,	 and	 then	 systematically	 addressing	
them	as	part	of	a	continuous	 improvement	
process.	 The	 current	 approach	 at	 many	
facilities	 is	 to	 ‘run-to-fail’	 since	 abnormal	
conditions	 and	 malfunctions	 aren’t	 identi-
fied	 until	 alarms	 provide	 a	 warning	 or	
something	 breaks.

A	growing	number	of	industrial	facilities	
are	 exploring	 the	 power	 of	 the	 Industrial	
Internet	 of	 Things	 (IIoT)	 to	 optimise	 their	
business	 performance.	 The	 IIoT	 enables	
plant	 operators	 to	 improve	 process	 reli-
ability	 by	 capturing	 and	 analysing	 data,	
and	 then	 identifying	 the	 warning	 signs	 of	
potential	issues	—	predicting	when	process	
adjustment	and	equipment	maintenance	are	
needed,	and	pre-emptively	servicing	installed	
assets	 before	 problems	 arise.

seeking digital intelligence
In	a	highly	competitive	global	marketplace,	
industrial	 organisations	 seek	 ‘digital	 intel-
ligence’	 to	 manage	 and	 operate	 hundreds	
or	 thousands	 of	 assets	 from	 a	 single	 site	
or	across	an	enterprise	to	address	critical	
operating	demands.	They	need	effective	tools	
to	 transform	 process	 data	 into	 real-time	
information	regarding	process	performance,	
equipment	health,	energy	consumption	and	
emissions	 monitoring.

Plant	 operators,	 process	 and	 equip-
ment	 engineers,	 and	 managers	 require	
continuous	 monitoring	 and	 surveillance,	
notifications	and	collaboration	with	experts	
so	 that	 appropriate	 proactive	 actions	 can	
be	 taken.	 This	 will	 minimise	 degradation,	
poor	 performance	 and	 secondary	 damage	
to	 equipment	 to	 reduce	 costs,	 as	 well	 as	
increase	 throughput	 and	 profits.

In	an	effort	to	ensure	uptime,	companies	
have	historically	sent	field	technicians	out	to	
perform	routine	diagnostic	inspections	and	
preventive	 maintenance	 according	 to	 fixed	
schedules.	This	is	a	costly,	labour-intensive	
process	 with	 little	 assurance	 that	 failure	
won’t	 occur	 between	 inspections.

To	 improve	 efficiency,	 companies	 have	
implemented	 advanced	 process	 control	
(APC),	 defined	 operating	 boundaries	 with	
their	alarm	system,	created	key	performance	
indicators	(KPIs)	and	called	on	local	experts	
to	 help	 solve	 operating	 problems.	 The	 ef-

fectiveness	 of	 these	 measures	 has	 been	
difficult	to	sustain	as	they	rely	on	dedicated	
and	 knowledgeable	 on-site	 personnel.

Equipment	 failures	 have	 a	 significant	
impact	 on	 industrial	 operations,	 making	
it	 imperative	 to	 optimise	 predictive	 main-
tenance	 strategies.	 In	 addition,	 industrial	
firms	 are	 looking	 for	 ways	 to	 make	 sense	
of	 vast	 quantities	 of	 data	 that	 can	 have	 a	
significant	impact	on	their	performance.	for	
instance,	reporting	and	interpreting	of	alarms	
and	 alerts	 is	 central	 to	 safe	 operations.	 It	
is	 also	 important	 to	 act	 on	 abnormal	 situ-
ations	 quickly	 and	 effectively.

To	support	the	variety	of	monitoring	and	
decision	 support	 applications	 necessary	
within	a	manufacturing	 facility,	data	needs	
to	be	turned	into	information	and	delivered	
with	 context	 so	 it	 can	 be	 understood	 and	
used	in	a	myriad	of	ways	by	various	people.

today’s operational objectives
for	 manufacturers	 and	 other	 operat-
ing	 companies,	 asset	 failure	 and	 almost	
imperceptible	 reductions	 in	 process	 and	
equipment	 efficiency	 are	 constant	 threats	
to	the	operating	plan	and	overall	equipment	
effectiveness	 (OEE).	 As	 a	 result,	 they	 are	
shifting	their	spending	to	 increased	equip-
ment	 maintenance,	 thus	 losing	 potential	
revenue.	 factors	 such	 as	 availability	 of	
skilled	 workers	 and	 increasingly	 complex	
production	 processes	 are	 impacting	 the	
ability	 to	 predict	 and	 detect	 deteriorating	
asset	 health	 and	 process	 performance.

To	 maximise	 their	 overall	 performance,	
modern	plants	are	looking	for	ways	to	trans-
form	 their	 operating	 and	 maintenance	 phi-
losophy	from	‘break-fix’	to	keeping	operations	
running	as	efficiently	and	steadily	as	possible	
while	 decreasing	unplanned	downtime.

Key	 operational	 objectives	 include:
•	Deploying	online,	continuous	monitoring	

and	 exception-based	 alerts	 for	 process	
performance,	 equipment	 and	 controls.

•	Capitalising	on	increased	data	availability	
across	 the	 enterprise.

•	Putting	data	into	context	so	as	to	compare	
assets	 to	 determine	 similar	 conditions	
or	 behaviour.

•	Implementing	 tools	 for	 process	 and	 re-
liability	 engineers	 enabling	 visual	 data	
exploration	 to	 decrease	 reliance	 on	
complex	machine	learning	algorithms	to	
solve	 problems.

•	Establishing	collaboration	with	both	internal	
and	external	subject	matter	experts	(SMEs).
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Integrated	 operational	 and	 maintenance	
strategies	 open	 up	 new	 possibilities	 for	
companies.	 Data	 from	 sensors	 monitoring	
both	 process	 and	 machine	 conditions	 are	
combined	to	 identify	any	patterns	that	 indi-
cate	 a	 possible	 fault	 or	 process	 limitation.	
This	 allows	 the	 onset	 of	 a	 stoppage	 to	 be	
recognised	 early,	 and	 corrective	 measures	
to	 be	 planned	 and	 introduced	 in	 the	 most	
effective	 way.

Combining	 both	 process	 and	 equipment	
data	leads	to	truly	understanding	asset	capa-
bility,	and	enables	the	definition	of	accurate,	
consistent	operating	and	integrity	envelopes	
that	can	be	used	in	APC	strategies.	The	result	
is	greater	process	stability	within	control	and	
monitoring	systems	for	situational	awareness	
at	all	levels	of	operations,	as	well	as	improved	
decision	 support	 systems	 to	 ensure	 assets	
are	 operated	 in	 an	 optimal	 manner.	 with	
this	 approach,	 unplanned	 downtime	 can	 be	
avoided,	 and	 both	 staff	 and	 resources	 can	
be	 employed	 more	 effectively.

leveraging the IIot
There’s	no	doubt	the	 IIoT	carries	major	 im-
plications	 for	 industry,	 especially	 at	 a	 time	
when	 infrastructure	 is	 ageing	 and	 veteran	
operators	and	engineers	are	retiring.	There	
is	a	shortage	of	experienced	workers	to	take	
the	place	of	seasoned	personnel,	resulting	in	a	
loss	of	knowledge.	The	IIoT	can	be	leveraged	
to	 institutionalise	 knowledge	 capture	 while	
requiring	fewer	internal	experts.	This	can	be	
done	with	the	help	of	external	experts,	such	
as	 process	 licensors,	 who	 have	 expertise	
and	visibility	 beyond	 the	 company’s	 assets.

The	 IIoT	 allows	 companies	 to	 do	 more	
with	their	current	systems	and	extend	their	
business	 processes	 to	 enhance	 monitoring	
and	 reduce	 the	 time	 to	 action.	 for	 exam-
ple,	 a	 cloud-based	 control	 loop	 and	 APC	
monitoring	system	can	be	set	up	to	monitor	
controls	across	the	enterprise	by	an	internal	
or	 external	 domain	 expert.	 with	 visibility	
and	 knowledge	 across	 sites,	 experts	 can	
alert	 and	 collaborate	 with	 site	 SMEs	 and	
recommend	 actions	 when	 control	 degrada-
tions	 are	 detected.	 Each	 site	 can	 benefit	
from	earlier	detection	and	 faster	 resolution	
of	 problems	 afforded	 by	 a	 higher	 level	 of	
expertise	 focused	 on	 control	 performance.	
for	the	enterprise,	these	capabilities	can	be	
deployed	using	fewer	resources	than	having	
an	 expert	 at	 each	 site.

In	 order	 to	 make	 better	 business	 deci-
sions,	the	IIoT	offers	companies	the	ability	to:

•	aggregate	 data	 from	 existing	 sources
•	create	additional	data	sources	in	a	cost-

effective	 way
•	gain	visibility	 into	 new	 data

•	identify	 patterns
•	derive	 insight	 through	 analytics.

Through	 this	 approach,	 previously	 un-
solved	 problems,	 as	 well	 as	 new	 ones,	
can	 be	 solved.

Industry-leading	 companies	 are	 trans-
forming	their	operations	by	utilising	proven	
solutions	in	the	areas	of	process	and	event	
data	 collection,	 combined	 process	 and	
asset-centric	 analytics,	 and	 visualisation	
technology	 to	 continuously	 and	 automati-
cally	 collect,	 organise	 and	 analyse	 data.	
Indeed,	 advanced	 analytics	 is	 one	 of	 the	
pillars	 of	 the	 IIoT	 —	 connecting	 people,	
processes	and	assets	to	optimise	business	
results.	 It	 can	 transform	 work	 processes	
from	 manual	 and	 reactive	 to	 automatic	
and	 proactive.

An	IIoT-enabled	plant	uses	a	combination	
of	 advanced	sensors,	 automation	systems	
and	cloud	technologies	integrated	with	cur-
rent	systems	and	data	analytics	to	become	
smarter.	This	provides	the	ability	to	locate	
data	 in	 a	 cloud	 environment	 where	 it	 can	
be	 accessed	 and	 analysed	 with	 analytical	
tools.	for	example,	an	equipment	vibration	
reading	would	be	sent	to	the	plant’s	DCS	as	
a	single	value,	whereas	rich	dynamic	data	
stored	 in	the	cloud	would	allow	engineers	
to	study	the	harmonic	signature	of	a	bear-
ing	or	shaft	to	determine	the	root	cause	of	
a	pending	asset	failure.	Currently,	 in	most	
cases,	 dynamic	 data	 is	 only	 employed	 by	
specialists	in	custom	applications	—	limiting	
its	accessibility	by	other	users	in	the	plant.

In	terms	of	predictive	maintenance	and	
process	performance,	IIoT-based	solutions	
enable	industrial	enterprises	to	proactively	
manage	 their	 assets	 and	 make	 more	 in-
formed	 decisions	 through	 analytics	 at	 the	
edge.	Production	and	maintenance	strate-
gies	 can	 be	 combined	 for	 optimal	 overall	
performance	 and	 executed	 based	 on	 how	
assets	are	expected	 to	 function	 tomorrow	
—	not	solely	according	to	a	specific	perio-
dicity	 or	 on	 particular	 present	 conditions.

Another	 key	 driver	 of	 the	 IIoT	 is	 a	
reduction	 in	 the	 level	 of	 IT	 skills	 and	
expertise	 required	 to	 support	 standalone	
applications	 so	 that	 companies	 can	 focus	
on	 their	 core	 competency	 of	 running	 and	
managing	 operations.

Making the most of plant data
Major	 automation	 suppliers	 have	 developed	
innovative	 technologies	 that	 deliver	 real-
time	 process	 and	 asset-centric	 analytics,	
performance	 calculations,	 event	 detection	
and	collaboration	for	plant	management,	en-
gineering,	maintenance,	centre	of	excellence	
experts	and	operations.	These	solutions	are	
designed	 for	 online	 continuous	 monitoring	
of	 equipment	 and	 process	 health,	 enabling	
industrial	facilities	to	predict	and	prevent	asset	
failures	 and	 poor	 operational	 performance.

Today’s	 tools	 for	 real-time	 process	 per-
formance	 monitoring	 provide	 statistical	
calculations	 and	 embedded	 performance	
models	which,	when	paired	with	near	 real-
time	surveillance	of	instruments,	processes	
and	 equipment,	 allow	 users	 to	 accurately	
assess	asset	performance.	They	offer	a	clear	
window	into	plant	processes	—	continuously	
monitoring	operating	conditions	and	enabling	
decisions	and	actions	to	prevent	production	
loss,	 minimise	 downtime	 and	 reduce	 main-
tenance	 expenses.

The	 latest	 developments	 in	 the	 field	 of	
plant	equipment	and	process	health	monitor-
ing	leverage	secure,	managed	and	hardened	
edge-to-cloud	 platforms,	 while	 focusing	 on	
data	 science	 and	 analytics,	 and	 applying	
digital	 twin	 patterns	 to	 drive	 their	 analytic	
models.	 with	 the	 help	 of	 external	 experts,	
these	 solutions	 enable	 industrial	 firms	 to	
extract	meaningful	 insights	 from	their	 data.	
This	leads	to	improved	decision-making	and	
addresses	 such	 issues	 as	 safety	 improve-
ment,	 asset	 management	 and	 optimisation	
of	 operations.	 As	 a	 result,	 process	 plants	
are	becoming	more	agile,	 driving	 increased	
revenue	 and	 keeping	 the	 focus	 on	 what	
matters	 most:	 production.

by	 modelling	 first	 principle	 compressor	
performance	 and	 baseline	 performance,	
for	 example,	 current	 performance	 can	 be	
continuously	 compared	 to	 detect	 both	 sud-
den	 changes	 and	 long-term	 degradation.	
These	 events	 have	 successfully	 been	 dem-
onstrated	 to	 trigger	 maintenance	 activity,	
such	 as	 chemical	 injection	 to	 clear	 fouling	
or	a	compressor	wash,	or	to	initiate	further	
action	 if	 required.

Unlike	 condition	 monitoring	 solutions	
focused	 solely	 on	 equipment’s	 physical	
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condition,	 the	 latest	 data	 analytics	 and	 as-
set	 monitoring	 solutions	 use	 performance	
degradation	 as	 a	 leading	 indicator	 of	 po-
tential	problems.	with	the	 IIoT,	 identification	
of	 performance	 degradation	 and	 actions	 to	
be	 taken	 is	 continuously	 improved	 since	
both	process	and	equipment	data	 are	used,	
not	 only	 for	 a	 specific	 compressor	 but	 also	
for	 all	 compressors	 of	 similar	 design	 and	
service.	Some	tools	employ	predefined	best	
practice	templates	for	a	wide	range	of	equip-
ment	 types,	 including	 pumps,	 compressors,	
exchangers,	 valves	 and	 turbines.	 Combined	
with	an	interface	to	process	design	simulation	
software,	 this	 solution	 helps	 users	 rapidly	
deploy	equipment	or	process	monitoring	on	
any	 plant	 asset	 —	 eliminating	 the	 need	 for	
complex	 model	 development.

It	is	important	to	remember	that	the	IIoT	is	
not	just	about	capturing	sensor	data.	Informa-
tion	 needs	 to	 be	 put	 into	 the	 asset	 context	
structure;	merely	operating	on	tag-based	data	
will	not	ensure	a	repeatable	and	scalable	solu-
tion.	Processes	are	instrumented	for	control	
rather	than	reliability	or	optimisation,	and	as	
a	result,	much	of	the	‘derived	data’	important	
for	prediction	and	decision-making	is	locked	
in	spreadsheets	and	other	standalone	tools.	
It	 is	 essential	 to	 continuously	 calculate	 this	
data	 and	 bring	 it	 into	 the	 IIoT	 environment	
where	 continuous	 runtime	 analytics	 can	
examine	 historical	 performance	 for	 use	 in	
machine	 learning	 algorithms.

furthermore,	 IIoT	 solutions	 should	 not	
solely	 rely	 on	 a	 statistical	 model	 to	 detect	
deviations	from	normal.	Having	a	fundamental,	
physics-based	model	 creates	 a	 digital	 twin,	
with	a	virtual	representation	of	the	process	
or	asset	located	in	the	cloud.	This	allows	us-
ers	to	model	and	compare	expected	process	
performance	against	actual	results	and	then	
apply	these	deviations	as	early	indicators	of	
health	 degradation.

Digital	 twins	 exist	 at	 the	 intersection	 of	
physical	 engineering	 and	 data	 science,	 and	
their	value	translates	directly	to	measurable	
business	outcomes:	reduced	asset	downtime,	

lower	maintenance	costs,	improved	plant	and	
factory	 efficiency,	 reduced	 cycle	 times	 and	
increased	 productivity.

benefits to industrial 
organisations
rapid	 adoption	 of	 the	 IIoT	 has	 created	
economies	 of	 scale	 for	 smart	 sensors,	
connectivity,	 analytics	 and	 robust	 software	
platforms.	This	change	is	driving	the	adoption	
of	enterprise-level	performance	management,	
process	monitoring,	predictive	maintenance	
programs	and	business	transformation	with	
the	goal	of	eliminating	unplanned	downtime	
and	reducing	operating	costs	while	maintain-
ing	 product	 quality	 and	 compliance.

A	real-world	approach	to	the	IIoT	enables	
the	 integration	 of	 current	 systems	 and	 the	
addition	 of	 new	 data	 sources	 and	 analytics	
to	 support	 complementary,	 continuous	 im-
provement	processes	focused	on	performance	
monitoring	and	decision	support.	The	specific	
benefits	 of	 this	 approach	 include:

•	Increasing	 process	 reliability	 and	 as-
set	 utilisation	 by	 up	 to	 10%:	 Plants	 can	
reduce	 unplanned	 downtime	 by	 defining	
and	 operating	 within	 operating	 and	 in-
tegrity	envelopes,	predicting	failures	and	
providing	 proactive	 responses,	 as	 well	
as	minimising	rate	and	efficiency	losses.

•	Increasing	 operating	 efficiency	 by	 up	 to	
10%:	Industrial	organisations	can	manage	
performance,	 including	 yields,	 energy	
and	 raw	 material	 usage,	 to	 achieve	 up	
to	 10%	 reduction	 in	 costs.	 This	 results	
from	enhanced	engineering	and	production	
effectiveness	with	continuous	monitoring,	
remote	collaboration	and	ready	access	to	
required	information,	as	well	as	improved	
decision	 support.

•	Sustaining	advanced	control	and	prevent-
able	degradation	with	benefits	up	to	25%:	
Control	teams	can	proactively	maintain	the	
effectiveness	of	control	loops,	controllers	
and	models;	adjust	controls	to	new	operat-
ing	conditions	and	process	changes;	and	
quickly	address	critical	instrument	issues.

•	Increasing	 safety:	 Production	 facilities	
can	 minimise	 risks	 by	 ensuring	 normal	
and	 stable	 operations,	 and	 also	 elimi-
nate	production	stops	for	safety	system	
verification.

•	reducing	 maintenance	 costs	 by	 up	 to	
10%:	Operations	teams	can	take	proactive	
measures	to	minimise	equipment	damage	
and	emergencies	while	optimising	main-
tenance	based	on	real	asset	conditions,	
thus	 improving	 reliability	 and	 extending	
equipment	 life.

conclusion
Organisations	across	the	process	industries	
are	seeking	to	improve	their	return	on	large	
asset	 investments.	 Effectively	 managing	
assets,	 however,	 requires	 a	 wealth	 of	 in-
formation	 and	 analysis.	 Industrial	 facilities	
need	 combined	 production	 and	 mainte-
nance	 strategies	 to	 minimise	 unscheduled	
shutdowns	 and	 optimise	 product	 quality	
while	cost-effectively	using	the	operations,	
maintenance	and	engineering	resources	they	
have	 on	 hand.

The	true	value	of	the	IIoT	can	only	be	fully	
realised	with	a	holistic	view	of	asset	man-
agement.	 Powerful	 virtual	 cloud	 networks	
will	continually	collect,	aggregate	and	model	
data	for	accurate	prediction	of	degradation	
and	failures,	and	put	contingencies	in	place	
to	 limit	their	 impact	on	system	availability.	
This	 approach	 is	 becoming	 fundamental	 to	
improving	process	reliability	and	driving	cost	
takeout	 by	 delivering	 real-time,	 intelligent	
and	 actionable	 data	 to	 connected	 systems	
and	the	end	user.	Although	it	may	take	time	
for	some	companies	to	become	an	IIoT	data-
driven	organisation,	this	evolution	is	coming	
and	 they	 should	 begin	 preparing	 for	 it.

*Bart Winters is the Asset Management Busi-
ness Director at Honeywell Process Solutions. 
He brings over 30 years of experience in 
software development, project engineering, 
project management, marketing and sales 
consulting roles. Bart holds a bachelor’s degree 
in manufacturing engineering.

^Francois Leclerc is an Enterprise Solutions 
Leader at Honeywell. He has 35 years of global 
experience in process industry automation, 
including consulting, strategic planning, busi-
ness process re-engineering, benchmarking, 
design and implementation of plant informa-
tion (MES) systems, and developing and 
implementing control and optimisation for 
the mining, minerals, chemical and pulp and 
paper industries. Francois holds a degree in 
chemical engineering.
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DrIvINg	THE	DIgITAl	TrANSfOrMATION	wITH	
AUgMENTED	rEAlITy
More	 than	 one	 billion	 smartphone	 users	
worldwide	 will	 create	 or	 view	 augmented	
reality	 (Ar)	 content	 in	 2018,	 according	 to	
Deloitte	global	predictions.	At	 its	core,	Ar	
blends	the	real	environment	—	what	you	see,	
unassisted,	in	front	of	your	own	eyes	—	and	
a	virtual,	computer-generated	environment.

Applications	 in	 the	 consumer	 space,	
such	 as	 gaming,	 retail	 and	 interior	 de-
sign,	 are	 already	 gaining	 traction	 —	 and	
highlight	 the	 potential	 of	 this	 technology	
to	enhance	experiences	and	drive	deeper	
product	 engagement.

but	dig	a	 little	deeper	and	 it	becomes	
clear	that	Ar	has	the	power	to	transform	
the	 manufacturing	 sector	 too	 —	 offering	
factory	owners	and	operators	a	completely	
new	 way	 of	 engaging	 with	 mechanical	
devices	and	executing	tasks.	And	access-
ing	 and	 implementing	 this	 technology	 is	
no	 longer	 out	 of	 reach.

In	practical	terms,	there	are	three	main	
areas	 that	 Ar	 can	 be	 applied	 to	 in	 the	
manufacturing	 space:
1. product development:	 Ar	 is	 capable	

of	evaluating	3D	virtual	models	of	new	
products,	which	can	be	easily	modified,	
in	their	real	context	of	use,	saving	time	
and	money	in	the	testing	and	evaluation	
stage	 of	 product	 design	 review.

2. Maintenance:	 Diagnosing	 machine	
problems	 and	 the	 corresponding	 re-
pairs	 can	 be	 made	 significantly	 more	
time	 efficient,	 with	 Ar	 technology	
identifying	 the	 machine	 problem	 and	
providing	 guidance	 through	quick	 and	
easy	 repairs.

3. safety applications:	 Ar	 technology	
reduces	safety	risk	and	enhances	reli-
ability	by	allowing	the	user	to	diagnose	
a	 mechanical	 issue	 without	 exposing	
themselves	to	dangerous	situations	or	
interrupting	 the	 equipment	 while	 it	 is	
still	 in	 operation.
These	 capabilities	 are	 just	 the	 begin-

ning.	As	we	continue	to	unlock	the	potential	
of	Ar	 in	 industry,	there	will	no	doubt	be	
many	 more	 applications	 to	 follow.

The	 introduction	 of	 any	 technology	
needs	 to	 deliver	 real	 business	 value,	 and	
I	 have	 seen	 that	 Ar	 has	 the	 potential	

to	 deliver	 improvements	
across	 three	 core	 areas.

Reinforcing safety
Ar	 provides	 real-time,	
easy-to-follow,	 visual,	
s tep-by-step	 operat-
ing	 procedures	 and	 key	
messages	 to	 operations	
personnel,	 reducing	 hu-
man	 error	 and	 guiding	
operators	 to	 appropriate	
equipment	 for	 perform-
ing	 specific	 tasks.	 Ar	
solutions	 superimpose	
information	 on	 existing	 hazards	 over	
the	 operator’s	 location,	 supplying	 the	
operator	 with	 critical	 information.	 The	
technology	 also	 allows	 the	 operator	 to	
assess	 environmental	 conditions	without	
having	 to	 get	 too	 close,	 and	 improves	
compliance	 standardisation	 across	 pro-
cesses	 to	 effectively	 reduce	 safety	 risk.	
This	 is	an	 invaluable	asset	that	can	both	
protect	employees	and	reduce	human	er-
ror,	 making	 it	 instrumental	 in	 improving	
plant	 operations.

Boosting efficiency
resource,	 time	 and	 cost	 efficiency	 is	
another	important	implication	of	Ar	tech-
nology	 to	 consider.	 There	 are	 countless	
applications	 that	 greatly	 reduce	 the	 time	
and	money	spent	on	plant	operations.	for	
example,	 implementing	 Ar	 in	 chemical	
manufacturing	can	capture	key	operational	
data	 digitally	 to	 immediately	 give	 real-
time	 operations	 visibility,	 and	 automate	
task	 management	 to	 accelerate	 operator	
rounds	while	creating	a	digital	audit	trail	
for	 regulatory	 compliance.

Reducing downtime
Ar	 enables	 real-time	 collaboration	 be-
tween	 reliability	 and	 maintenance	 engi-
neers	and	operators	performing	mainte-
nance	 rounds	 to	 increase	 asset	 uptime	
—	 ensuring	 that	 the	 plant	 is	 running	 at	
maximum	capacity	without	faults	caused	
by	 human	 error.

we	 are	 just	 now	 uncovering	 the	
potential	 for	 this	 new	 generation	 of	 Ar	
tools	 on	 the	 plant	 floor.	 Although	 much	

progress	 has	 been	 made	 to	 get	 to	 this	
point,	recent	advances	in	easier	integra-
tion	and	practical	use	cases	should	help	
speed	 the	 adoption	 of	 these	 solutions	
within	 manufacturing.

Historically,	 Ar	 installations	 have	 in-
volved	 expensive	 equipment,	 a	 complex	
rollout	 and	 a	 high	 degree	 of	 technical	
expertise,	but	this	is	changing	—	and	fast.	
Increased	 mobile	 usage,	 combined	 with	
innovative	software	engineering	tools,	has	
made	it	possible	for	developers	across	in-
dustries	to	achieve	affordable	Ar	solutions.

I	 encourage	 the	 manufacturing	 in-
dustry	 to	 fully	 harness	 the	 capabilities	
of	 Ar	 and	 reap	 the	 wide	 array	 benefits	
it	 offers.	 Ten	 years	 from	 now,	 we	 will	
realise	that	2018	was	only	the	beginning	
—	 and	 the	 time	 to	 start	 profiting	 from	
this	 transformation	 is	 now.

Peter Herweck is Ex-
ecutive Vice President 
of Industry Business 
and a Member of the 
Executive Committee 
at Schneider Elec-
tric, having had a full 
career in industrial 
automation at Mitsubishi and Siemens. He 
previously held management and board 
positions at Siemens, including Presi-
dent of the Automation & Drives Group 
at Siemens Ltd China, President of the 
Industry Sector in North-East Asia, Head 
of Corporate Strategy and Corporate Vice 
President, and Chief Executive Officer of 
the Process Industries & Drives division.
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InsertIon electroMAgnetIc 
FlowMeter
The Series IEF insertion electromagnetic flow transmitter 

is an adjustable insertion flowmeter featuring electromag-

netic technology that measures fluid velocity in addition 

to providing several continuous signal outputs.

The series is specifically designed to offer high per-

formance paired with simple installation and use. Each 

unit is adjustable to fit pipe sizes from 102 to 914 mm, 

and offers several output options including selectable 

BACnet MS/TP or Modbus RTU communications protocol 

over 2-wire RS-485 in addition to the standard analog, 

frequency and alarm outputs.

Outputs include analog: 4–20 mA, 0–5 V, 0–10 V or 

2–10 V (display selectable); pulse/frequency: 0–15 V 

peak pulse, 0–500 Hz or scalable pulse output (display 

selectable); and two alarm outputs (empty pipe detection or 

minimum/maximum velocity, and reverse flow indication).

The measurement range of the series is 0–6 m/s with 

an accuracy of ±0.5% of reading at calibrated velocity, 

±1% of reading from 0.6 to 6 m/s and ±0.006 m/s at 

<0.6 m/s.

The operating ambient temperature range is -29 to 

71°C, while the process temperature is up to 121°C. 

Wetted parts are made from 316 stainless steel.

Dwyer Instruments (Aust) Pty Ltd

www.dwyer-inst.com.au

ultrAsonIc sensors
The UC-F77 ultrasonic sensors from Pepperl+Fuchs offer IO-Link, sound beam ad-

justment, synchronisation, long detection ranges of up to 800 mm and minimal dead 

bands. The series has a space-saving housing design and is available in a standard 

or side-looker version with integrated M18 thread for through-hole mounting. The mini-

mised dead bands and long detection range mean objects close to the sensor and 

farther away are detected reliably. The sound beam width is easy to switch depending 

on requirements and therefore supports a wide range of applications.

Automatic sensor synchronisation allows sensors to operate without cross-talk when 

installed close together, and a high level of detection reliability is guaranteed even when 

there are interfering surfaces or strong vibrations from compressed air tools. The IO-Link 

interface enables quick commissioning and parameterisation via the control panel and 

provides additional diagnostic information.

Pepperl+Fuchs (Aust) Pty Ltd

www.pepperl-fuchs.com

thIn clIent hMIs
SRP-FPV240 series solutions provide a sus-

tainable and scalable automation platform for 

boosting productivity. This occurs by increasing 

production efficiency and minimising system 

downtime through centralised management. 

Because applications are run on the terminal 

server not on thin clients, applications only 

need to be installed once on the server to be 

available to all client devices. This reduces 

operational complexity and facilitates more 

efficient management of access privileges, 

authentication and security.

SRP-FPV240 series solutions paired with 

ThinManager software allows secure and 

centralised management of all thin client de-

vices, server processes and data visualisation 

sources in an automation network. Visualisa-

tion features enable multiple sessions and 

displays to be viewed on a single monitor for 

advanced multitasking operations. Additionally, 

the display layout and content delivered to 

client terminals can be completely customised 

according to specific user profiles.

For added reliability and security, SRP-

FPV240 solutions pre-installed with ACP BIOS 

for ThinManager support both server failover 

and plug-and-play functionality. The provision 

of server failover means that in the event of a 

server failure, all thin clients have the ability 

to switch to a backup terminal server without 

interruption. With plug-and-play functionality, 

if a thin client fails, the terminal can be eas-

ily replaced without any configuration. The 

new thin client simply retrieves the terminal 

configuration data and assumes its identity.

The multidisplay thin client models (SRP-

FPV240-AE, SRP-FPV240-02 and SRP-FPV241-

AE) support multiple display outputs and video 

interfaces (VGA, HDMI and Display Port) as 

well as Full HD and ultra HD (4K).

Advantech Australia Pty Ltd

www.advantech.net.au

newproducts
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wAtertIght sAFety lIght curtAIns
Watertight enclosures allow light curtains and light grids to be 

used in harsh working environments with exposure to water 

and steam. Treotham offers a range of watertight safety light 

curtains from Reer that are Ecolab food-grade certified.

The light curtains protected by watertight cases are IP69K 

protection rating tested and are capable of resisting up to 

80 bar of water jet pressure at 80°C. The housings also offer 

additional mechanical protection of the light curtain.

The H version (heated) has a thermostatically controlled 

heating system and can work down to -25°C. The F version 

with the use of inert and non-toxic components allows WTF 

and WTHF enclosures to be used in the food and beverage 

industry, where no residuals are left when frequent washdown 

procedures are requested or when they come in direct contact 

of food.

Treotham Automation Pty Ltd

www.treotham.com.au

geAr unIts
NORD Drivesystems’ MAXXDRIVE industrial gear unit provides high 

output torques from 15,000 to 250,000 Nm and is suitable for ap-

plications such as agitators, conveyor belt drives, mixers, mills, 

drums or crushers.

The helical gear unit provides power from 1.5 to 4000 kW and is 

available in 11 sizes. These are supplied with various output shafts 

to ensure optimum connection for any application. In addition, they 

can also be supplied with double or triple input shafts, IEC input 

flanges for direct connection of electric motors, output flanges and 

a range of suitable torque arms.

The bevel unit can be used under extreme conditions as it can 

withstand fluctuating ambient conditions due to a temperature manage-

ment system. Various cooling and heating options are available and 

for maximum flexibility, the gear units are fitted with easily accessible 

back stops for quick and simple changes to the direction of rotation. 

Taconite sealing on the input and output shafts offers a robust shield 

against dusty or wet environments and accessible greasing points 

ensure maintenance can be undertaken efficiently.

NORD DRIVESYSTEMS (Aust) Pty Ltd

www.nord.com

newproducts
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solAr puMp InVerter
The ABB ACS355 solar pump inverter can be used 

off-grid using a generator backup or with grid sup-

ply. Its low-voltage AC drive of 0.3–18.5 kW saves 

maintenance costs by operating with energy drawn 

from solar panels. When used in dual supply mode 

power will be available regardless of the weather, 

and the inverter functions with power point tracking 

(MPPT) algorithms to derive maximum power from 

the PV cells when required.

The product features automatic start and stop with 

solar irradiation (MPPT), self-diagnostic protection 

and dry run protection. The flow calculation function 

provides calculation of the flow without having to 

install a separate flow meter. Additionally, the solar 

pump inverter provides a pump cleaning function to 

prevent solid materials from building up on pump 

impellers or piping.

With a safe torque off function that stop the drive in case of dan-

ger, including the option to control and monitor the drive remotely, 

the inverter is smart, safe and versatile. It offers protocol support for 

Profibus-DP, CANopen, DeviceNet, Ethernet and Modbus RTU.

Control Logic Pty Ltd

www.control-logic.com.au

FIbre-optIc AMplIFIer
When the installation space at the detection site of a machine is not large enough 

even for a miniature sensor, fibre-optic sensors are often the only option for detect-

ing objects. The separation of optics and evaluation make it possible to come close 

to the detection object both with scanners and with through-beam systems. When 

using highly flexible fibre-optics or variants with diverted light emission, technical 

and economical solutions can be implemented even under unfavourable installation 

conditions. High temperatures, aggressive oils, chemicals or mist are conditions in 

which the appropriate versions of fibre-optic sensors are needed. In both hidden and 

invisible mounting, fibre-optic sensors often have the decisive advantage that their 

amplifiers can be installed at easily accessible places.

The GLL170 fibre-optic amplifier is now easier to operate and offers a higher level of 

flexibility. With both the GLL170 with a potentiometer and the 

GLL170T teach-in version with digital display, the user can 

flexibly adjust the sensor parameters to the application.

Both amplifier versions fulfil the requirements of 

enclosure rating IP66 even without a rear cover. This 

means they can be installed directly on the machine, 

and this can be done using either mount-

ing rail supports or fixing holes in the 

housing. The teach-in version 

features both PNP and NPN 

output types in one sensor. 

Also, its alpha-numeric display 

makes monitoring the process 

parameters simple.

SICK Pty Ltd

www.sick.com.au

surge protectIon testIng
Phoenix Contact has released Checkmaster 2, 

a mobile test case that lets technicians quickly 

test all Phoenix Contact pluggable surge protec-

tion devices to prevent unexpected failures and 

avoid unnecessary service calls.

The system features a convenient, integrated 

hand scanner that reads and identifies the 

surge protection device by its barcode. The 

test object is then inserted into the associated 

test adapter and the test process started via 

the touch panel screen. The surge protection 

device is electrically tested in an automatic test 

process that compares the current electrical 

parameters of the components with the speci-

fied reference values.

All of the installed protective elements of the 

surge protection device are electrically tested 

in a single cycle. These include triggered spark 

gaps, gas-filled surge protectors, varistors and 

suppressor diodes.

The results are easy to see and read on a 

colour display, and three status levels inform the 

technician of the current quality of the device. 

The three status levels are OK: Test passed, 

Warning: Tolerance limit reached, and Defect: 

Replacement required. These help the techni-

cian make informed decisions about the device 

to ensure the ongoing availability of systems.

The tests undertaken by the product conform 

with the requirements of IEC 62305-3 and are 

performed using a high voltage generator. For 

user convenience, the device documents and 

saves all test results to its internal memory. 

A USB port lets technicians transfer data for 

further processing as well as update software.

Phoenix Contact Pty Ltd

www.phoenixcontact.com.au

newproducts
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Control 
Components

bAtch VIsuAlIsAtIon technology
Honeywell Process Solutions (HPS) has introduced a 

control technology solution that increases productivity for 

batch operations and speed-to-market of batch products 

by allowing operators to ‘look ahead’ into their processes 

and see an intuitive and comprehensive timeline of every 

task required to complete a product batch.

Honeywell’s Experion Batch uses visualisation technology 

to provide batch automation processes with the benefits 

of distributed control capability. This approach provides 

operators with insights into upcoming events or potential 

delays, which make it easier for them to conduct multiple 

tasks, take appropriate actions sooner and adjust next 

steps accordingly. It also makes operations less critically 

dependent on individual operator experience, which will 

help manufacturers overcome skill gaps at a time when 

more veteran operators are retiring.

Experion Batch is designed for industries such as 

pharmaceuticals, specialty chemicals and food processing, where manufacturers are challenged to increase operator 

efficiency and product quality while using fewer resources. The technology simplifies ongoing maintenance by eliminat-

ing the need for a centralised, dedicated batch server. This provides added benefit to users by enabling engineering 

and maintenance personnel to take a unit controller out of service without affecting other units. It also allows plants 

to easily and quickly transition from recipe testing to execution while reducing testing and validation efforts, and is 

aligned with international batch standards ISA S88 and IEC 61512-1.

Honeywell Process Solutions Ltd

www.honeywell.com.au

newproducts
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The	measures	and	products	for	implementation	of	machine	
safety	 requirements	 have	 become	 more	 diverse	 over	 the	
years.	The	goal	is	ever	better	integration	of	the	functional	
safety	 in	 machines	 and	 systems	 for	 safeguarding.	 vari-

ous	 technologies	 for	 implementation	 of	 protection	 measures	 are	
now	 available.

with	electrosensitive	protective	equipment	(ESPE)	—	in	contrast	
to	physical	guards	—	protection	is	not	based	on	the	physical	separa-
tion	of	persons	at	 risk	 from	the	 risk	 itself.	Protection	 is	achieved	
through	 temporal	 separation.	 As	 long	 as	 there	 is	 somebody	 in	 a	
defined	 area,	 no	 hazardous	 machine	 functions	 are	 initiated	 and	
such	functions	are	stopped	if	already	underway.	A	certain	amount	
of	 time	 —	 the	 so-called	 stopping/run-down	 time	 —	 is	 required	 to	
stop	these	functions.	An	electrosensitive	protective	device	(ESPD)	
must	 detect	 the	 approach	 of	 a	 person	 to	 the	 hazardous	 area	 in	
a	 timely	 manner	 and,	 depending	 on	 the	 application,	 the	 presence	
of	 the	 person	 in	 the	 hazardous	 area.	 The	 safety	 requirements	 for	
ESPDs	independent	of	their	technology,	or	principle	of	operations,	
are	 stated	 in	 the	 international	 standard	 EN	 61496-11.

benefits of electrosensitive protective devices
If	 an	 operator	 frequently	 has	 to	 access	 a	 machine	 and	 therefore	
is	 exposed	 to	 a	 hazard,	 use	 of	 an	 ESPD	 instead	 of	 (mechanical)	

physical	guards	(covers,	safety	fencing,	etc)	is	advantageous	due	to:
•	reduced	 access	 time	 (the	 operator	 does	 not	 have	 to	 wait	 for	

the	 protective	 device	 to	 open)
•	Increased	productivity	(time	savings	when	loading	the	machine)
•	Improved	workplace	ergonomics	(the	operator	does	not	have	to	

operate	 a	 physical	 guard).

what hazards are not protected?
Since	ESPDs	do	not	provide	any	physical	barrier,	they	are	not	able	
to	protect	persons	against	emissions	such	as	ejected	machine	parts,	
work	 pieces	 or	 metal	 shavings,	 ionising	 radiation,	 heat	 (thermal	
radiation),	noise,	sprayed	coolants,	cutting	oils,	lubricants,	etc.	The	
use	 of	 an	 ESPD	 is	 also	 not	 possible	 on	 machines	 with	 lengthy	
stopping	 or	 run-down	 times,	 which	 require	 unrealisable	 minimum	
distances.	 In	 such	 cases,	 physical	 guards	 must	 be	 used.

technologies for espds
Electrosensitive	protective	devices	can	implement	the	detection	of	
persons	 through	various	 principles:	 optical,	 capacitive,	 ultrasonic,	
microwave	 and	 passive	 infrared	 detection.	 Due	 to	 poor	 accuracy,	
capacitive	and	ultrasonic	systems	have	proven	inadequate.	Passive	
infrared	detection	offers	no	certainty	of	distinction	and	microwave	
systems	 have	 not	 yet	 been	 adequately	 tested.	 In	 practice,	 opto-

ElECTrOSENSITIvE	
PrOTECTIvE	DEvICES	
fOr	SAfE	MACHINES
PArT	1 Otto Goernemann and Hans-Joerg Stubenrauch, SICK AG

The	optoelectronic	technologies	available	for	machine	safety	protection	
are	 nowadays	 very	 diverse	 and	 provide	 advanced	 functions	 to	 not	
only	 protect	 workers,	 but	 also	 to	 improve	 productivity.
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electronic	 protective	 devices	 have	 been	 proven	 in	 use	 over	 many	
years	 and	 in	 large	 numbers.

optoelectronic protective devices
The	 most	 common	 ESPDs	 are	 optoelectronic	 devices	 such	 as:

•	Safety	light	curtains	and	photoelectric	switches	(AOPDs:	active	
optoelectronic	 protective	 devices)

•	Safety	 laser	scanners	(AOPDDrs:	active	optoelectronic	protec-
tive	 devices	 responsive	 to	 diffuse	 reflection)

•	Camera-based	protective	devices	(vbPDs:	vision-based	protec-
tive	 devices).

Safety light curtains and photoelectric switches 
(AOPDs)
AOPDs	 are	 protective	 devices	 that	 use	 optoelectronic	 emitting	
and	 receiving	 elements	 to	 detect	 persons	 in	 a	 defined	 two-
dimensional	 area.	 A	 series	 of	 parallel	 light	 beams	 (normally	
infrared),	 transmitted	 from	 the	 sender	 to	 the	 receiver,	 form	 a	
protective	 field	 that	 safeguards	 the	 hazardous	 area.	 Detection	
occurs	 when	 an	 opaque	 object	 fully	 interrupts	 one	 or	 more	
beams.	 The	 receiver	 signals	 the	 beam	 interruption	 by	 a	 signal	
change	 (Off	 state),	 which	 is	 used	 to	 stop	 hazardous	 machine	
functions.	 The	 international	 standard	 IEC	 61496-22	 includes	 the	
safety	 requirements	 for	 AOPDs.

Typical	AOPDs	include	single-beam	photoelectric	safety	switches,	
multiple	light	beam	safety	devices	and	safety	light	curtains.	Multiple	
light	beam	safety	devices	offer	a	detection	capability	of	more	than	
40	 mm	 and	 are	 commonly	 used	 to	 protect	 access	 to	 hazardous	
areas.	 AOPDs	 with	 a	 detection	 capability	 of	 40	 mm	 or	 less	 are	
called	 safety	 light	 grids	 or	 safety	 light	 curtains	 and	 are	 used	 to	
protect	 hazardous	 points	 directly	 (see	 figure	 1).

On	multiple	 light	beam	safety	devices	and	safety	 light	curtains,	
not	 all	 light	 beams	 are	 generally	 activated	 at	 the	 same	 time,	 but	
are	 switched	 on	 and	 off,	 one	 after	 the	 other,	 in	 rapid	 succession.	
This	 improves	 resistance	 to	 interference	 from	 other	 sources	 of	
light	 and	 increases	 the	 reliability	 accordingly.	 for	 state-of-the-art	
AOPDs,	 sender	 and	 receiver	 automatically	 synchronise	 through	
an	 optical	 link.

by	using	microprocessors,	the	beams	can	be	evaluated	individually,	
allowing	additional	functionality	beside	the	pure	protective	function.

Safety laser scanners (AOPDDRs)
AOPDDrs	are	protective	devices	that	use	optoelectronic	transmis-
sion	and	 reception	elements	 to	detect	 the	 reflection	of	 the	optical	
radiation	generated	by	the	protective	device.	The	reflection	is	gen-
erated	 by	 an	 object	 in	 a	 defined	 two-dimensional	 area.	 Detection	
is	 signalled	 by	 a	 signal	 change	 (Off	 state)	 in	 its	 output	 signal.	
Safety	 laser	 scanners	 are	 mainly	 used	 for	 stationary	 and	 mobile	
hazardous	 area	 protection.

Safety	laser	scanners	scans	the	surroundings	with	infrared	laser	
beams	 in	 two	 dimensions	 and	 monitor	 a	 hazardous	 area	 near	 a	
machine	or	vehicle.	They	operate	on	the	principle	of	time-of-flight	
measurement.	 The	 scanner	 transmits	 very	 short	 light	 pulses	 and,	
if	 the	 light	 strikes	 an	 object,	 it	 is	 reflected	 and	 received	 by	 the	
scanner.	The	scanner	calculates	the	distance	to	the	object	based	on	
the	 time	difference	between	 the	 sender	 and	 receiver.	A	uniformly	
rotating	 mirror	 in	 the	 scanner	 deflects	 the	 light	 pulses	 so	 that	 a	
section	 of	 a	 circle	 is	 covered.	 The	 scanner	 determines	 the	 exact	
position	 of	 the	 object	 from	 the	 measured	 distance	 and	 the	 angle	
of	 rotation	of	the	mirror.	The	user	can	program	the	area	 in	which	
object	 detection	 trips	 the	 ESPE	 (protective	 field).	 State-of-the-art	
devices	allow	simultaneous	monitoring	of	several	areas	or	switch-
ing	of	these	areas	during	operation.	for	example,	 this	 feature	can	
be	used	 for	 adjustment	 of	 the	monitored	 area	 to	 the	 speed	of	 the	
vehicle	or	a	graduated	response	 (warning	field,	protective	field)	to	
prevent	 unnecessary	 interruptions	 in	 operations.

Safety	 laser	 scanners	 use	 individual	 pulses	 of	 light	 in	 precise	
directions	and	do	not	continuously	cover	the	area	to	be	monitored.	
resolutions	of	between	30	and	 150	mm	are	achieved	through	this	
operating	principle.	with	the	active	scanning	principle,	safety	laser	
scanners	do	not	need	external	receivers	or	reflectors,	but	they	need	
to	 be	 able	 to	 reliably	 detect	 objects	 with	 extremely	 low	 reflectiv-
ity	 (such	 as	 black	 work	 clothing).	 The	 international	 standard	 IEC	
61496-33	 states	 the	 safety	 requirements	 for	 AOPDDrs.

Camera-based protective devices (VBPD)
vbPDs	 use	 image	 capture	 and	 processing	 technologies	 for	 the	
detection	of	persons.	Special	 light	transmitters	are	currently	used	
as	light	sources.	vbPDs	that	utilise	ambient	light	are	also	possible.

Safety	sensors

Otto Goernemann and Hans-Joerg Stubenrauch, SICK AG
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various	 principles	 can	 be	 used	 for	 detection,	 including:
•	Interruption	 of	 the	 light	 reflected	 back	 from	 a	 retroreflector
•	Time-of-flight	 measurement	 of	 the	 light	 reflected	 by	 an	 object
•	Size	 and	 distance	 measurement	 of	 an	 object
•	Monitoring	 of	 changes	 from	 background	 patterns
•	Detection	 of	 persons	 based	 on	 human	 characteristics.

The	 international	 standard	 series	 IEC	 61496-4-x4	 includes	 the	
safety	 requirements	 for	 vbPDs.

protective devices resolution
The	 detection	 capability	 is	 defined	 as	 the	 limit	 for	 the	 sensor	
parameter	that	causes	the	ESPD	to	trigger.	 In	practice,	this	 is	the	
size	of	the	smallest	object	detected	by	the	ESPD	within	the	defined	
monitored	area	(protective	field).	The	detection	capability	is	speci-
fied	by	the	manufacturer	and	 in	general	 is	determined	by	the	sum	
of	the	beam	separation	and	effective	beam	diameter.	This	ensures	
that	 an	 object	 of	 this	 size	 always	 interrupts	 a	 light	 beam	 and	 is	
therefore	detected	regardless	of	its	position	in	the	protective	field.	
for	safety	laser	scanners,	the	detection	capability	is	dependent	on	
the	distance	to	the	object,	the	angle	between	the	individual	beams	
of	 light	 (pulses)	 and	 the	 shape	 and	 size	 of	 the	 transmitted	 beam.

The	reliability	of	detection	is	determined	by	the	type	classifica-
tion	 in	 the	 EN	 61496	 standard.	 Type	 3	 is	 defined	 for	 AOPDDrs,	
while	for	AODPs	there	are	Type	2	and	Type	4	(figure	3).	require-
ments	regarding	optical	sources	of	interference	(sunlight,	different	
lamp	 types,	 devices	 of	 the	 same	 design,	 etc),	 reflective	 surfaces,	
misalignment	during	normal	operation	and	the	diffuse	reflection	of	
safety	 laser	 scanners	 play	 an	 important	 role.

Important factors that influence reliable espd 
protection
Minimum distance and stopping/run-down time
There	 is	 always	 a	 stopping	 or	 run-down	 time	 after	 the	 signal	 is	
given	 to	 cease	 a	 hazardous	 machine	 function.	 The	 delay	 for	 the	
entire	 system	 (the	 entire	 control	 chain)	 is	 included	 in	 the	 over-
all	 stopping	 time.	 This	 time	 determines	 the	 required	 minimum	
distance	 of	 the	 protective	 device	 from	 the	 hazardous	 area.	 The	
required	minimum	distance	is	calculated	according	to	the	EN	ISO	
138555	standard.

The	consideration	of	the	minimum	distance	applies	to	ESPDs	with	
two-dimensional	protective	fields,	 such	as	 light	curtains	 (AOPDs),	
laser	 scanners	 (AOPDDr)	 or	 two-dimensional	 camera	 systems.

Figure 2: Stationary and mobile hazard area protection with a safety light scanner. 

Figure 1: Access protection and hazardous point protection. 

Safety	sensors



MAy 2018	-	PrOCESS	TECHNOlOgy		 19www.processonline.com.au

The	 general	 formula	 for	 calculating	 the	 minimum	 distance	
(safety	 distance)	 is:

where:

S	 is	 the	 minimum	 distance	 in	 mm,	 measured	 at	 the	 closest	
hazardous	point	 to	 the	detection	point,	 detection	 line	or	detection	
plane	 of	 the	 protective	 device

K	 is	 a	 parameter	 in	 mm/s,	 derived	 from	 the	 data	 for	 the	 ap-
proach	 speeds	 of	 the	 body	 or	 parts	 of	 the	 body

T	 is	 the	 overall	 stopping	 time	 of	 the	 system

C	 is	 an	 additional	 distance	 in	 mm.

The	additional	distance	C	is	dependent	on	the	detection	capabil-
ity	 (figure	 4)	 of	 an	 ESPD	 when	 approached	 at	 a	 right	 angle,	 and	
dependent	on	the	height	of	the	protective	field	above	the	reference	
level	 for	 a	 parallel	 approach.

for	 the	overall	 stopping	 time	T,	 the	 following	parameters	must	
be	 taken	 into	 account:

•	Stopping	 time	 of	 the	 machine
•	response	 time	 of	 the	 safety-related	 control
•	response	 time	 of	 the	 protective	 device	 (ESPD)
•	Additions	according	to	the	detection	capability	of	the	ESPD,	the	

protective	 field	 height	 and/or	 the	 type	 of	 approach.

Type 2 Type 4 Advantage Type 4

Functional safety Between the test intervals, the 
protective function may be lost 
during a failure.

The protective function is 
retained even during several 
failures.

Higher risk reduction

EMC (electromagnetic compatibility) Basic requirements Increased requirements Higher reliability of the detection 
capability
Higher system availability in 
difficult ambient conditions.

Maximum field of view of the optics 10° 5°

Minimum distance a from reflective 
surfaces over a distance D of < 3 m

262 mm 131 mm

Minimum distance a from reflective 
surfaces over a distance D of > 3 m

= distance × tan (10°/2)
(Figure 3)

= distance × tan (5°/2)
(Figure 3)

Several senders of the same design 
in a system (workplace)

No special requirements (Beam 
coding is recommended)

No effect; however, if affected, 
OSSDs switch off

Table 1: Main differences between AOPDs of Type 2 and Type 4.

Figure 4: Parameters for determining the required 
minimum distances when approaching at a right angle.

Figure 3: Calculating the minimum distance from 
a reflective surface.

In part 2
In	 Part	 2	 of	 this	 article	 we	 will	 examine	 how	 interference	 can	 be	
prevented	 in	 complex	 environments	 with	 multiple	 ESPDs	 and	 more	
advanced	 functions	of	ESPDs,	such	as	blanking	and	muting	to	allow	
for	more	flexible	 safety	protection.
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The	atmosphere	in	underground	mines	is	anything	but	pleasant,	with	
hot,	 noisy	 and	 tight	 quarters.	 No	 matter	 how	vigilant	 workers	 are	
about	safety,	risks	abound.	So	when	planning	the	underground	mining	
operations	at	the	grasberg	mine	in	Papua,	Indonesia,	owner	freeport-
McMoran	Copper	&	gold	wanted	an	alternative	that	involved	as	few	
people	in	this	hostile	environment	as	possible.	The	company’s	search	
brought	it	to	the	Kiruna	mine	in	Sweden.

In	 Kiruna,	 underground	 mining	 has	 been	 carried	 out	 remotely	
since	2012.	Operators	work	in	an	air-conditioned	control	room	—	their	
connection	 to	 the	 underground	 mine	 is	via	 a	 screen	 and	 a	 joystick	
to	control	the	machinery.	 In	the	end,	Siemens’s	automation	solution	
partner,	 Midroc	 —	 the	 company	 that	 implemented	 the	 underground	
mining	solution	for	the	Kiruna	mine	—	was	contracted	in	2015	to	install	
a	similar	set-up	in	Indonesia.

Since	 1973,	 grasberg	 has	 been	 operated	 as	 an	 open-pit	 mine.	
However,	the	open-pit	mine	cannot	be	made	any	deeper	and	operations	
must	now	go	underground.	The	effort	is	well	worth	it:	grasberg	contains	
the	world’s	largest	gold	deposit	and	the	third-largest	copper	deposit.

“The	underground	operations	are	currently	 in	different	stages	of	
implementation,”	said	Mark	yseboodt,	sales	development	manager	for	
mine	automation	at	Siemens.

The	first	is	the	block	cave	mine.	block	cave	mining	is	a	highly	efficient	
form	of	underground	mining:	large	ore	blocks	are	cut	from	beneath,	
allowing	the	ore	to	collapse	under	its	own	weight.	After	collapsing,	the	
ore	is	brought	to	loading	points	and	conveyed	to	a	crusher.	The	crushed	
ore	is	then	loaded	onto	driverless	trains	and	transported	to	an	unloading	
station,	from	where	it	is	brought	up	to	the	surface.

To	 put	 the	 extent	 of	 the	 operations	 in	 the	 block	 cave	 mine	 into	
perspective,	 there	are	20	chute	galleries	with	a	 total	of	 121	 loading	
points	and	nearly	just	as	many	crushers,	plus	three	unloading	stations.	
Eleven	production	trains	and	five	service	locomotives	travel	28	km	of	
electrified	rail.	A	CCTv	system	with	220	cameras	allows	operators	in	the	
control	centre	to	monitor	all	activities	in	real	time.	At	peak	production,	
the	mine	will	produce	160,000	tons	of	ore	per	day.

The	 automation	 system,	 based	 on	 Simatic	 PCS	 7,	 connects	 the	
underground	equipment	to	the	operators	in	the	control	room:	the	chute	
galleries,	unloading	stations	and	service	area	including	the	motor	control	
centre	 (MCC),	 variable	 frequency	 controllers	 (vfC),	 uninterruptible	
power	supply	(UPS)	and	CCTv.	As	in	Sweden,	the	operators	are	able	
to	monitor	and	control	a	range	of	activities	in	a	comfortable	and,	most	

importantly,	safe	environment.	for	example,	the	chutes	and	crushers	
are	driven	from	the	control	room,	as	well	as	the	train	movements.

“A	special	aspect	of	Simatic	PCS	7	is	that	it	has	interfaces	to	all	
equipment,	even	equipment	from	third	parties,”	said	yseboodt.	A	case	
in	point	 is	 the	bombardier	 train	 system	being	 installed	 in	 the	mine.	
from	their	screens	in	the	control	centre,	operators	have	direct	access	
to	the	train	automation	system	without	having	to	change	screens	or	
even	the	user	interface.

Creating	 a	 safe	 environment	 was	 a	 key	 concern	 for	 grasberg’s	
operators,	and	the	communication	system	delivered	by	Siemens	is	a	
key	component.	while	some	of	the	communication	between	the	control	
centre	and	the	devices	is	wired,	for	the	most	part	wireless	networks	
are	employed.

“In	an	operation	like	a	mine,	you	can’t	afford	any	mistakes	or	errors.	
The	communication	system	has	to	work	at	all	times,”	said	yseboodt.	
for	this	reason,	all	systems	feature	double	redundancy.	for	wireless	
communication,	rapid	roaming	has	been	employed,	allowing	the	mobile	
devices	to	roam	between	access	points	within	50	ms.

The	next	stage	is	the	deep	mine	lower	zone.	The	mine	is	half	as	large	
as	the	block	cave	mine	but	in	many	ways	similar	in	its	set-up.	However,	
instead	of	unmanned	trains,	conventional	trucks	are	employed	for	ore	
transport	within	the	mine.

Simatic	PCS	7	is	not	only	being	put	into	service	for	mining	operations:	
the	third	area	is	for	a	common	infrastructure	project.	The	focus	is	on	
traffic	control	and	ensuring	safety	for	truck	and	bus	movements	and	
for	two	tunnels.

In	line	with	grasberg’s	wishes,	the	delivered	solution	is	basically	
the	 same	 as	 the	 one	 in	 Sweden.	 The	 biggest	 difference	 is	 in	 the	
communications	networks.

“In	the	five	years	since	operations	started	in	the	Kiruna	underground	
mine,	 the	 amount	 of	 data	 that	 has	 to	 be	 transferred	 has	 grown	
exponentially,”	said	yseboodt.	“The	rapid	roaming	access	points	in	the	
wireless	communication	network	have	been	adjusted	accordingly.”

grasberg	is	getting	a	solution	that	fits	the	bill	in	more	than	one	way.	
Not	only	is	worker	safety	improved	because	fewer	people	are	exposed	
to	unsafe	situations,	the	solution	also	brings	more	speed.	And	that’s	
good	for	the	bottom	line.

Siemens Ltd

www.siemens.com.au

case study

A boost for safety and speed

Grasberg contains the world’s largest gold 
deposit and the third-largest copper deposit.
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Dedicated 
gas solutions
for industry
ARCALTM Welding Gas 
dedicated range of reliable high-
performance gases to suit any job

LASALTM Laser Gas 
formulated with the ultimate performance 
of your laser in mind

FLAMALTM Flame Cutting Gas 
designed to optimise your processes no 
matter what flame process you use

Gas that works for youTM

eMbedded pc
The Aaeon BOXER-6640 is a high-performance standalone 

embedded PC featuring sixth or seventh generation Intel Core i 

socket type processor, fanless operation, extensive I/O, compact 

size and robust construction.

The BOXER-6640 is based on the Intel H110 chipset, and 

supported processor options include: seventh generation Core 

i7-7700T, i5-7600T, i3-7300T and sixth generation Core i7-6700TE, 

i5-6500TE, i3-6100TE. It is equipped with two SODIMM sockets 

supporting up to 32 GB of DDR4 system memory, two Gigabit 

RJ-45 Ethernet connectors, four USB 3.0 ports, three USB 2.0 ports, three RS-232 ports, one RS-232/422/485 

port and 8-bit DI/O. A 2.5″ SATA hard drive or an mSATA SSD can be internally mounted for operating system 

and data storage. System expansion is possible via two full-size Mini-Card slots and one LPC connector. The 

onboard Intel HD graphics engine supports high-resolution displays and provides two HDMI or DP outputs via 

combination connectors as well as one VGA output.

The heat sink and fanless design of the BOXER-6640 coupled with an operating temperature range of -20 to 

55°C ensures long-term operation in industrial and embedded environments.

The BOXER-6640 can be powered from a 9–36 VDC source. An optional 100–240 VAC power pack is also 

available.

Interworld Electronics and Computer Industries

www.ieci.com.au

newproducts
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process clAMp 
Meter
The Fluke 773 milliamp process 

clamp meter is designed for 

troubleshooting 4–20 mA control 

lines, PLC loops, transmitters or 

any other 4–20 mA circuit, without 

breaking the loop. The instrument 

eliminates unnecessary downtime 

through its non-invasive measure-

ment method. It is available to rent 

from TechRentals.

The clamp is clipped around the 

loop signal wire, enabling the user 

to conduct signal measurement 

tests without disrupting processes. 

With an extension cable for the 

detachable clamp, a measure-

ment spotlight and a dual backlit 

display, the product is suitable for 

measurements in hard-to-reach 

and dimly lit spaces.

The milliamp process meter pro-

vides precise readings with 0.2% 

accuracy and 0.01 mA resolution 

and sensitivity. The instrument has 

power-saving features such as 

auto-off and backlight timeout to 

extend its battery life.

TechRentals

www.techrentals.com.au

sAFety systeM
Rockwell Automation has introduced a safety-based communications protocol known as 

the Allen-Bradley Guardmaster GuardLink safety system.

Traditionally, safety devices are wired to separate safety inputs, which requires signifi-

cantly more wiring and introduces more potential fault points. When wired in this series 

connection, users lose the ability to distinguish information from each device.

With GuardLink, safety devices are easily connected in series while providing access 

to individual device diagnostics. This system provides safety, diagnostics, remote reset 

and lock command over a single four-conductor cable with up to 32 devices per link. In 

addition, installation costs are said to be reduced, with an up to 38% reduction in wiring 

when using GuardLink.

The GuardLink technology seamlessly integrates with Allen-Bradley Guardmaster safety 

relays and components, allowing users to access status information throughout their entire 

safety system. The connection of safety devices with smart taps enabled by GuardLink 

technology and standard cabling to a Guardmaster safety relay allows greater visibility 

into the system, down to individual guard doors and E-stops.

The GuardLink safety system fully integrates with the Logix platform with predetermined 

tag names in the Rockwell Software Studio 5000 application. Its simplified design and 

reduction in wires allows for simple plug-and-play installation.

Rockwell Automation Australia

www.rockwellautomation.com.au

clAMp-on Flow 
Meter
The measurement of flow in a 

pipe, especially in the water 

and waste sector, is important 

either to quantify the flow for 

fiscal purposes or to control 

the flow as part of a process.

The TransPort PT900 from 

BHGE is a clamp-on flow me-

ter that attaches fixtures with 

transducers onto the outside 

of a pipe to measure flow 

within the pipe without cutting 

into the pipe or shutting down 

the process. A portable flow 

meter can be moved around to different measurement locations, making it useful for 

spot flow metering, checking other meters or for temporary installations.

The TransPort PT900 draws on the ruggedness and performance of its predecessor, 

the Panametrics TransPort PT878, but incorporates more intuitive and user-friendly ca-

pabilities from today’s smart device technology. TransPort PT900 features an updated 

clamping fixture and a compact flow transmitter with streamlined user interface on a 

wireless tablet. Regardless of the user’s experience level, the TransPort is designed 

to be easy to install and to use.

Thermo Fisher Scientific

www.thermofisher.com.au
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wIrelesshArt AdApter
The BULLET is a loop- or line-powered (7-32 V) WirelessHART adapter that enables new and ex-

isting wired 4–20 mA and HART field devices to communication wirelessly. Built to withstand the 

harsh environmental conditions in process plants, the BULLET has an 

explosion-proof/Zone 0 housing. It supports up to eight field devices 

in HART multidrop mode. It also features Pepperl+Fuchs’ StepVolt 

technology, allowing users to set insertion voltage from 1 to 2.5 V in 

order to optimise the usage of available loop power and wireless com-

munication bandwidth. This technology enables the BULLET to deliver 

reliable data over long distances, even if only a low voltage is available.

The BULLET’s aluminium Ex d housing fully encapsulates the an-

tenna with an antistatic dome. It is highly durable and suitable for 

use in temperatures from -40 to +85°C. Users can benefit from the 

combination of ruggedness and flexibility by attaching the BULLET to 

any field device and supplying it with either regular or solar loop power. 

The BULLET WirelessHART adapter is designed to meet all application 

and area classification needs including Class 1, Div. 1 explosion-proof 

and Zone 1. It comes with all relevant certifications (including ATEX, 

UL, IECEx) for use all over the world.

Pepperl+Fuchs (Aust) Pty Ltd

www.pepperl-fuchs.com

sensor For AgV 
AutoMAtIon
The Leuze OGS 600 sensor is 

designed to enable cost-effective 

vehicle automation for the trans-

port of materials and goods in 

production and storage areas. 

With its edge detection and control 

signal transmission to the drive, 

the trace can be guided optically, 

which means that driving can be 

automated in the simplest of ways.

chIlled MIrror hygroMeters
The Optidew 501 and 401 chilled mirror hygrometers from Michell Instruments offer a faster response 

to changes in humidity.

Michell’s engineers have developed a hybrid mirror to provide a fast response to changes in temperature 

and humidity, while also improving the drift-free accuracy of the fundamental chilled mirror technique by 

25% to ±0.15°C. Three choices of sensor are available: single- and dual-stage cooling, plus a dual-stage 

sensor that is designed specifically for use in harsh, demanding applications such as control of metal-

lurgical processes. The harsh environment sensor is capable of operating in temperatures up to 120°C.

The Optidew 501 is a wall-mounted unit, while the Optidew 401 is a benchtop instrument. Both are 

available with a full colour touch screen HMI for easy local operation and interrogation. The Optidew 

501 is also available as a transmitter, without a screen, for integration into a DCS, or an environmental 

monitoring system. Michell also offers PC-based software for data capture and graphing. The transmitter 

version also includes a multicolour LED indicator that clearly displays the instruments’ status for opera-

tors to view locally.

The Optidew 501 and 401 both have two 4–20 mA outputs and offer a choice of digital communica-

tions. The wall-mounted Optidew 501 has Modbus RTU over RS485 as standard, with an optional Eth-

ernet connection and SD card slot for data logging. As a benchtop unit, the Optidew 401 has a wider 

range of communications as standard: RS485, USB and SD card data logging. An Ethernet connection 

is also available.

AMS Instrumentation & Calibration Pty Ltd

www.ams-ic.com.au

The routes of the driverless 

transportation system can be 

flexibly adapted by means of 

optimised trace tapes. The com-

pact design of the OGS 600 and 

its low minimum distance to the 

ground of 10 mm means it can be 

integrated even into flat vehicles. 

Models with different detection 

widths and response times cover 

a wide range of possible applica-

tions, even for narrow curves and 

at high speeds. Parameterisation 

and interface integration is imple-

mented via Leuze’s Sensor Studio 

software. An assistant analyses 

the contrast between the ground 

and the trace and recommends 

the ideal trace colour.

Leuze electronic Pty Ltd

www.leuze.com.au

newproducts
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perMAnent-MAgnet 
synchronous Motors
NORD DRIVESYSTEMS’ permanent-magnet 

synchronous motors without cooling fins 

achieve level IE4/super premium efficiency. 

This is suitable for the food, beverage and 

pharmaceutical industries, and other hygieni-

cally demanding applications. The efficient 

smooth-surface motors are suitable for use in dry areas as well as in applications requiring frequent cleaning. As they generate 

very little excess heat, they need no fans and therefore do not contribute to the spreading of germs.

The synchronous motors operate more efficiently than induction motors, specifically in the partial load range. This results in 

lower cost for energy consumption and lower TCO. The motors feature a particularly high power density and a long product 

life. Frequency inverters can be mounted directly onto the motor or near the motor for flexibility.

Three motor sizes (80, 90, 100) with power ratings from 0.75 to 2.2 kW are available. They complement the existing smooth-

surface induction motor range, which already covers outputs from 0.37 to 1.1 kW. The motors can be supplied with a brake.

For washdown-enabled inverter-controlled drive systems with an IP66/IP69K protection rating, the company can draw on 

four different suitable gearbox series. Washdown drive configurations all feature die-cast aluminium housings with smooth 

surfaces, designed so that cleaning fluids and foams easily run off. For extra corrosion protection, they can be fitted with 

the nsd tupH Sealed Surface Conversion System, which is approved for food and drink applications in accordance with FDA 

Title 21 CFR 175.300.

NORD DRIVESYSTEMS (Aust) Pty Ltd

www.nord.com

newproducts

http://www.control-logic.com.au
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sIlIcone rubber VAcuuM pAd
Designed to offer optimum absorbing performance and efficient 

handling, the ZP3P vacuum pad from SMC features a blue-coloured 

silicone rubber pad that prevents wrinkles and is compliant with 

FDA regulations. The bright blue colour makes it easy to spot dur-

ing contamination inspections, making it suitable for the food and 

medical sectors.

The product features a thin and soft pad skirt with reduced leak-

age and a strong grip, so it can be used with thin workpieces that 

deform during adsorption. The flat shape of the vacuum pad with a 

central stopper creates a surface that does not damage or deface the 

product and prevents wrinkles on thin materials such as vinyl and film.

Highly adaptable, it can work with difficult workpieces that are 

uneven, soft, variable or ultrathin, such as film-wrapped products.

The pad design is suitable for a wide range of applications, such 

as film packaging, palletising, printing and labelling. There are seven 

different types of adapters to choose from and the option of a buffer.

SMC Australia | New Zealand

www.smcworld.com

spectrAl uV sensor
The TriOS OPUS spectral UV sensor is, by analysing the full spectrum, able to deliver readings for nitrate 

(NO3-N), nitrite (NO2-N), organic water ingredients (CODeq, BODeq, DOCeq, TOCeq) and SAC254. It can be 

used in a wide range of fields from municipal water and wastewater to industrial water treatment, river, 

estuarine or oceanographic research.

The OPUS examines only the UV spectrum, allowing significantly improved resolution in sampling (0.8 nm/pixel) 

compared with UV-VIS sensors that examine both UV and visual wavelengths (2.2 nm/pixel). For the targeted vari-

ables this is critically important as more coarse resolutions may miss the narrow 

difference between nitrate and nitrite.

The nano-coated hydrophobic lenses of the OPUS help repel build-up and can 

be replaced if they become damaged over time. As with other TriOS sensors 

the optical path length can be customised to suit individual applications and 

even changed (0.3–50 mm) after purchase if the process conditions change.

Available in both stainless steel and titanium bodies, it also supports a wide 

range of mounting options including inline pipe fitting, flowcell (with chemical 

or built-in ultrasonic cleaning), single or multisensor floats and unmanned 

autonomous buoys with solar power and telemetry.

If a local display or transmitter is not required, the TriOS G2 interface allows 

direct integration of the sensor to existing systems or data loggers via an 

integrated network (WiFi/LAN) or ModBus interface. Utilising the G2 module, 

operators can also configure or download from the OPUS via a standard 

web browser.

Control Components Pty Ltd

www.controlcomponents.com.au

newproducts

http://www.transtek.com.au
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TBEN-S-RFID Ultra-Compact 
I/O Modules
Manages complex data, with seamless 

PLC integration, in RFID environments. 

Measures just 1.25 x 5.6 inches.

Your Global Automation Partner

Not suitable for managing 
complex data
(or your reputation).

Warning

Rugged, reliable industrial automation 

products from Turck are built to perform 

in the toughest conditions, and our 

engineered solutions are customised to 

meet your application challenges. Cheap 

knock-offs can’t compare. Turck works!

Call 1300 132 566 or visit www.turck.com.au

ModulAr Io-lInK InterFAces
The Phoenix Contact block-modular Axioline E I/O system includes IO-

Link I/O boxes. With the eight-channel Axioline E AXL E IOL DI8 M12 6P 

and AXL E IOL DO8 M12 6P IO-Link I/O boxes, the Axioline E IO-Link 

master can be set up as a modular I/O station and signals distributed 

in the plant or machine can be acquired or issued. This enables users 

to adapt their I/O volume in the field flexibly and economically.

Because data and the electricity supply is transmitted via a cable 

with IO-Link, the IO-Link I/O boxes can be linked to the IO-Link 

master with just one unshielded sensor/actuator cable. Analog 

signals in the field can also be acquired or issued simply via the 

Axioline E IO-Link analog converter.

Phoenix Contact Pty Ltd

www.phoenixcontact.com.au

touchless turner
What used to take two machines can take one with the Intralox OMNI-

DIRECTIONAL Turner. The company claims the turner aligns and turns 

in less space, at up to twice the previous throughput rate, compared 

to previous technology.

Capable of turning packages 90° to the left or right on demand, the 

turner allows for touchless, impact-free product turning and multiside 

product labelling. It has the ability to run large or heavy packages at 

high speeds, with efficient throughput (up to 80 ppm). The compact 

size translates to up to 30% footprint savings, according to the com-

pany, and the combination of turning and aligning in one machine 

further reduces space requirements.

Intralox Australia Pty Ltd

www.intralox.com

http://www.turck.com.au
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ArC	fAUlTS	IN	
UNDErgrOUND	
ElECTrICAl	
ENClOSUrES

The	 potential	 for	 arc	 faults	 to	 compromise	 the	 integrity	 of	
sheet	 metal	 (IP)	 and	 flameproof	 enclosures	 was	 investi-
gated	 in	some	depth	 in	the	1990s.	The	outcomes	of	these	
studies	provided	an	assessment	of	arc	fault	behaviour	and	

identified	 some	 unacceptable	 risks.
Since	 1990	 the	 design	 of	 enclosures	 has	 not	 changed	 signifi-

cantly.	 However,	 the	 internal	 energy	 levels	 have	 increased	 sub-
stantially.	 Hence,	 it	 is	 prudent	 to	 revisit	 the	 hazards	 and	 assess	
the	 associated	 risks.

the environment
The	underground	mine	operating	environment	is	characterised	by	high	
energy	 electrical	 enclosures	 in	 close	 proximity	 to	 workers.	 Under-
ground	coalmines	have	the	additional	hazard	of	explosive	coal	dust.

There	are	a	number	of	possible	misconceptions	 relating	 to	arc	
fault	 events	 in	 flameproof	 electrical	 enclosures,	 some	 of	 which	
pertain	 particularly	 to	 the	 underground	 mine	 environment.

Not all fault currents are limited by the NER
by	 design,	 the	 majority	 of	 electrical	 faults	 in	 a	 typical	 mining	
electrical	 system	 manifest	 as	 phase-to-earth	 faults,	 which,	 in	 an	
earth	 fault	 limited	system,	enables	detection	and	 isolation	without	
catastrophic	consequence.	Earth	 fault	current	 is	 limited	by	use	of	
a	 neutral	 earthing	 resistor	 (NEr).	 However,	 this	 mechanism	 does	
not	 limit	 fault	 current	 in	 a	 phase-to-phase	 fault.

Certified Ex d enclosures are not necessarily explosion 
proof during an arc fault
In	those	instances	when	phase-to-phase	faults	occur,	or	where	earth	
fault	currents	are	not	limited,	it	is	sometimes	assumed	that	type-tested	
Ex	d	 (flameproof)	enclosures	are	sufficiently	 robust	to	withstand	the	
internal	 pressure	 rise	 due	 to	 arcing.	 However,	 in	 practice	 pressure	
and	 temperature	 rises	 due	 to	 arcing	 can	 exceed	 those	 generated	 by	
gas	explosions.

The	explosion	protection	afforded	by	the	Ex	d	principle	may	there-
fore	not	 be	 sufficient.

Venting the arc blast may be hazardous in an 
underground mine
while	venting	 of	 an	 enclosure	 can	 reduce	 or	 prevent	 damage	 to	 the	
enclosure,	 the	 consequences	 of	 venting	 an	 arc	 blast	 in	 a	 confined	
space	can	pose	a	 significant	hazard	 for	nearby	personnel	 and	might	
lead	 to	 ignition	of	 coal	 dust.

the hazard
There	 are	 multiple	 reported	 instances	 of	 arc	 fault	 incidents	 in	 un-
derground	mines;	however,	the	frequency	 is	relatively	 low	compared	
to	 phase-to-earth	 (earth	 fault)	 events.	 The	 potential	 consequence	
of	 phase-to-phase	 faults	 is	 considerably	 more	 hazardous	 than	 a	
phase-to-earth	fault	due	to	the	substantially	higher	fault	currents	and	
temperatures	 that	 result.

The	 design	 of	 electrical	 enclosures	 has	
not	significantly	changed	since	the	1990s,	
but	the	energy	levels	used	in	underground	
mining	 have	 increased	 significantly.
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Some	of	 the	main	 studies	 and	 their	 results	 are	 summarised	below.

CSIRO/SIMTARS
In	 the	 report	 Pressure rise due to arcing in flameproof enclosures2,	
CSIrO,	 on	 behalf	 of	 the	 Safety	 in	 Mines	 Testing	 and	 research	 Sta-
tion	 (SIMTArS),	used	mathematical	modelling	to	estimate	arc	power	
and	 compared	 the	 results	 with	 experimental	 data.	 It	 also	 looked	 at	
the	 contribution	 of	 coal	 dust	 in	 increasing	 the	 measured	 pressure	
rise	due	 to	 arcing	 faults.

ACARP/SIMTARS
The	 Australian	 Coal	 Association	 research	 Program	 and	 SIMTArS	
published	a	series	of	three	reports	that	 looked	to	“establish	whether	
there	is	a	potential	hazard	due	to	fault	arcing	in	underground	mining	
equipment”.	The	study	assessed	fault	levels	in	Australian	underground	
mines,	based	on	equipment	ratings	from	1970	and	projecting	to	2000.	
It	 also	provided	 in	 some	detail	 a	 survey	of	US	and	UK	 literature:

The	 first	 stage	 of	 the	 study,	 Arc fault containment in flameproof 
enclosures3,	 found	 that	 arcing	 faults	 could	 cause	 unacceptably	 high	
pressures	which	could	rupture	an	enclosure	or	cause	the	“emission	of	
incandescent	material”.	The	likelihood	could	be	increased	significantly	
in	the	case	of	three-phase	faults	and/or	coal	dust	ignition.	The	study	
also	determined	that	power	system	protection	was	unlikely	to	restrict	
pressure	 rises	 to	 acceptable	 levels.

The	second	part	of	the	study,	C14614,	aimed	to	determine	the	impact	
of	high	energy	arcing	faults	on	pressure	rise	and	flame	transmission	
in	 flameproof	 enclosures.

Stage	three,	C40325,	involved	an	investigation	of	IP55	sheet	metal	
enclosures	 and	 their	 suitability	 to	 house	 switchgear	 in	 underground	
coalmines.	It	explored	enclosure	venting	to	minimise	the	hazards	due	to	
an	enclosure	bursting,	and/or	expelling	hot	gases	during	an	arc	fault.

Ampcontrol
Ampcontrol	 published	 a	 study	 that	 examined	 explosion	 protection	
methods	 and	 their	 limitations	 as	 a	 consequence	 of	 the	 increasing	
demand	for	energy6.	It	determined	that	explosion	protected	equipment	
is	 not	 generally	 certified	 to	 withstand	 internal	 releases	 of	 electrical	
energy.	An	estimated	probability	of	failure	of	equipment	due	to	arcing	
pressure	 was	 deemed	 unacceptable	 and	 opined	 that	 such	 a	 failure	
could	 result	 in	 a	 dust	 explosion.	 It	 recommended	 that	 all	 electrical	
enclosures	be	capable	of	withstanding	the	internal	pressures	caused	
by	possible	 arcing	 faults	without	 damage.

Mining Electrical Mining Mechanical Engineering 
Society
Acknowledging	 that	 increasing	 demand	 on	 electrical	 supply	 was	
reducing	 safety	 margins,	 the	 Code of practice for the control of fault 
arcs in flameproof enclosures used in underground coal mines7	noted	that	
“whether	through	duty	of	care,	or	through	specific	legislation,	there	is	
a	 requirement	 for	 mine	 operators	 to	 consider	 the	 impact	 of	 internal	
arcing	 within	 an	 enclosure	 irrespective	 of	 the	voltage	 source”.	 This	
research	 found	 the	 threshold	 at	 which	 an	 arcing	 fault	 hazard	 was	
adequately	controlled	was	1200	v;	above	this	level	problems	of	insula-
tion	failure,	contamination	and	mechanical	failure	must	be	considered.

It	 is	 worth	 noting	 that	 the	 above	 list	 is	 significantly	 aged,	 hence	
its	 relevance	 needs	 to	 be	 assessed	 against	 the	 characteristics	 of	
modern	electrical	 enclosures.

characteristics of modern electrical enclosures
Since	 the	 aforementioned	 investigations,	 a	 number	 of	 factors	 have	
impacted	on	the	potential	performance	of	electrical	enclosures	sub-
jected	 to	 arc	 faults.

•	fault	levels	have	increased	markedly	as	larger	and	more	powerful	
electrical	 equipment	 is	 brought	 into	 use.	 Since	 the	 energy	 of	 an	

there Are A nuMber oF possIble 
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Mining	safety

An	interesting	analogy	 is	drawn	from	comparable	explosion	ener-
gies.	According	 to	Jeff	glenney,	writing	 for	 coalage.com:

“The energy released by an arc flash can be calculated as voltage 
x current x duration. A phase-to-phase fault in a 480-volt system with 
20 kA of fault current provides 9.6 MW of power; if the fault lasts for 
200ms, then 1.92 MJ will be released, which is the energy equivalent 
of detonating almost half a kg (459g) of TNT”1

the literature
research	 undertaken	 in	 the	 1990s	 investigated	 the	 performance	 of	
electrical	 enclosures	 when	 subjected	 to	 arcing	 faults.	 The	 stud-
ies	 aimed	 to	 determine	 the	 consequence	 of	 an	 arc	 fault	 occurring	
in	 underground	 electrical	 enclosures,	 and	 to	 quantify	 the	 levels	 of	
energy	 required	 to	 compromise	 the	 integrity	 of	 those	 enclosures.	
This	 research	 used	 a	 combination	 of	 mathematical	 modelling	 and	
experimental	 data	 to	verify	 results.

The	 findings,	 at	 that	 time,	 suggested	 that	 typical	 flameproof	 and	
vented	 IP	enclosures	were	generally	able	to	withstand	the	 faults	as-
sociated	 at	 the	 expected	 power	 levels.	 The	 reports	 emphasised	 that	
the	 findings	were	only	 indicative,	 and	 implied	 that	 further	work	was	
required	 to	 establish	more	 rigorous	 results.

while	 some	 literature	 was	 published,	 few	 directives,	 guidance	 or	
recommendations	 were	 incorporated	 into	 contemporary	 published	
standards	for	electrical	equipment	for	mines	and	quarries	of	the	era.

©
 stock.adobe.com

/au/ kuznetsov_konsta 



30			PrOCESS	TECHNOlOgy	-	MAy 2018 www.processonline.com.au

arc	fault	is	typically	proportional	to	the	square	of	the	fault	current,	
the	consequence	of	elevated	fault	currents	further	aggravates	the	
consequences	of	 an	 internal	 arc	 fault.

•	Operating	voltages,	and	hence	conductor	separations,	have	increased	
from	 1	 kv	 a	 decade	 ago	 to	 3.3,	 6.6	 and	 11	 kv	 in	 contemporary	
equipment.	 The	 increased	 conductor	 separation	 also	 increases	
arc	energies.

•	Modern	 design	 tools	 aim	 to	 optimise	 material	 and	 manufacturing	
costs.	 The	 use	 of	 finite	 element	 tools	 in	 the	 design	 of	 Ex	 d	 en-
closures	has	sought	to	optimise	material	strengths	and	structural	
elements	to	minimise	manufacturing	cost,	and	has	in	effect	reduced	
safety	margins	 inherent	 in	more	 robust	 enclosures.

•	Improved	 machining	 tolerances,	 together	 with	 the	 use	 of	 sealing	
‘O’	 rings,	 has	 meant	 tighter	 clearances	 around	 flame	 paths	 and	
less	capacity	 to	vent	 over-pressure.

•	There	has	been	a	general	increase	in	operating	voltages,	to	deliver	
increased	power	without	increasing	losses	and	this	contributes	to:

	- greater	 insulation	 stresses
	- greater	 clearance	distances	 required
	- Increased	arc	voltage.

All	of	these	 factors	result	 in	either	 increased	 likelihood	of	an	arc	
fault,	or	 increased	enclosure	pressure	 in	the	case	of	an	arc	 fault.	 In	
comparison,	 enclosure	strength	has	not	 changed	dramatically.

given	the	characteristics	of	today’s	operating	environment	a	number	
of	unknowns	arise:

•	Safety	margins	 inherent	 in	 enclosure	designs
•	frequency	or	 likelihood	of	 arc	 faults	 in	underground	mines
•	The	effect	of	arc	energy	on	enclosure	external	temperatures,	and	

hence	 the	potential	 to	 ignite	 surface	coal	 dust
•	likelihood	of	 ignition	of	 coal	 dust	 by	 arc	blast.

where to from here
There	 are	 a	 number	 of	 possible	 actions	 which	 may	 be	 considered	
to	 mitigate	 the	 potential	 risks	 posed	 by	 an	 arc	 fault	 in	 underground	
electrical	enclosures.	The	pressure	during	an	arc	fault	is	determined	by:

To	 reduce	 the	pressure	 rise	within	 the	enclosure:
•	Minimise	 arc	 voltage	 (VA):	 Ensure	 conductors	 and	 busbars	 are	

mechanically	 restrained	 to	 prevent	 movement	 (separation)	 under	
magnetic	 fields

•	Minimise	arc	 fault	 currents	 (IFL):
	- Direct	 first	 fault	 to	 earth	by	design	of	 layout
	- Use	vAr	support,	vSDs,	soft-starters	and	star-to-delta	connec-

tions	 to	 limit	DOl	starting	currents
	- Insert	 series	 impedance	 to	 supply
	- Use	HrC	 fuses

•	Minimise	arc	duration	 (tf)	 by	using:
	- fast	 acting	overcurrent	 protection
	- Optical	 detection	 to	 trigger	 shorting	bar

•	Consider	 enclosure	 volume	 (vol)	 to	 determine	 if	 an	 increase	 in	
enclosure	volume	 to	 reduce	 internal	 pressures	 is	 practical.

•	Other	 actions	which	may	be	 taken	 to	mitigate	 risk	 include:
•	Improve	 insulation
•	Consider	 the	use	of	 inter-phase	barriers
•	Use	earthed	barriers	 (limit	 earth	 fault	 current)
•	Eliminate	organic	materials	near	possible	 arc	paths
•	Maintain	enclosures	clean	 from	contaminants
•	revise	 standards	 to	be	more	definitive	 in	 terms	of	 requirements

•	As	an	 industry,	determine	whether	the	existing	risk	 is	acceptable	
given	 the	 low	 probability	 (but	 high	 consequence)	 of	 arc	 faults	 in	
underground	enclosures.

summary
Some	work	has	been	conducted	in	the	area	of	arc	faults	in	underground	
electrical	enclosures.	This	work	was,	however,	completed	some	time	
ago	 and	 the	 findings	 are	 out	 of	 date	 given	 the	 changes	 which	 have	
occurred	in	the	mining	environment	since	the	research	was	completed.

In	 line	 with	 the	 principles	 of	 continuous	 improvement	 and	 risk	
management,	it	is	pertinent	to	revisit	the	risks	presented	by	arc	faults	
in	 flameproof	 enclosures	 to	 address	 the	 changes	 in	 the	 operating	
environment.
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Figure 1: Typical fault current and machine power changes.
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swItchMode power supplIes
The Omron S8VK-G single-phase switchmode power supply conforms 

to UL Class I Division 2 rating and has a universal voltage input of 

100 to 240 VAC. It also supports DC input from 90 to 350 VDC and 

features a double set of DC output terminals together with push-in 

terminal technology for easy wiring. It provides stable operation due 

to its built-in overload and overvoltage protections, with momentary 

power boost to 120%.

The S8VK-G is available in various models for 15, 30, 60, 120, 240 

and 480 W loads, with output voltages 5, 12, 24 and 48 V. It can 

operate over a wide temperature range of -40 to 70°C. Using thermal 

simulation, this power supply has a sleek exterior to ensure a compact 

small size to save space.

The heat generating components of this power supply are at the 

top to ensure less heat build-up in the panel using gravity ventilation. 

This leads to longer life for the power supply and the surrounding 

components in the panel. The robust design of the DIN rail-mounting 

clip offers high resistance to any vibration being transmitted by nearby 

machines. The push-in plus technology firmly holds wires in place with 

less insertion force to further offer easy and fast installation saving 

time and increase its efficiency.

Omron Electronics Pty Ltd

www.omron.com.au

MobIle-reAdy collAborAtIon soFtwAre
Emerson has announced Plantweb Optics, a mobile-ready collabo-

ration software platform for viewing plant reliability and operational 

performance. Connecting technicians, engineers and plant manage-

ment through Plantweb Optics is said to provide cross-functional 

collaboration and decision-making to help plants operate safely.

With access to data across an organisation, the product trans-

lates equipment health data into a user-friendly format and instantly 

and securely delivers it to relevant personnel so they can make 

more informed decisions impacting production. The collaboration 

software improves the user experience with intuitive visualisation 

and customised alerts to reduce or eliminate irrelevant data. On 

mobile devices, personnel can quickly access equipment health 

scores and can combine multiple views for easier monitoring of 

facilities across multiple locations.

Today, plant management is unable to see critical data from 

various siloed systems and its impact on broader operations. 

Solutions exist to connect plant data to other users through 

complicated mapping processes, but those solutions deliver only 

raw data, leaving behind the rich information available from asset 

management systems. Using industry-standard, embedded com-

munications protocols, Plantweb Optics can share data with big 

data machine learning and analytics software to create strategies 

for asset management.

Emerson Automation Solutions

www.emersonprocess.com.au
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KEPServerEX Connects 
disparate devices and applications,
from plant control systems to 
enterprise information systems
KEPServerEX is the industry’s leading con-
nectivity platform that provides a single
source of industrial automation data to all of
your applications. The platform design al-
lows users to connect, manage, monitor, and
control diverse automation devices and soft-
ware applications through one intuitive user
interface. KEPServerEX leverages OPC (the
automation industry’s standard for interop-
erability) and IT-centric communication pro-
tocols (such as SNMP, ODBC, and web
services) to provide users with a single
source for industrial data. 
The platform is developed and tested to
meet our customers’ performance, reliability,
and ease-of-use requirements to manage,
infinitely scalable
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128GB SSD, 4GB RAM, Intel Baytrail-l Embedded
Processor E3845 Quad Core 1.91GHz (FANLESS)3
Serial, 2 Ethernet, up to 6 USB port Windows 7
Professional 

CIMON Industrial Computer IPC
CIMON’s industrial panel computer guarantees survivability in intense
manufacturing site and provides best performance by standard mount
of Intel Quad-core CPU and SSD(Solid state disk) in industrial automation
field.
Offers system stability through fanless and internal design to achieve
survivability. Using HW board which is designed to endure severe field
circumstances, we ensure operability for various industrial sites. 

CIMON Industrial Automation Computer
CIMON-IAC provides system stability with fanless design and guarantee
equipment survivability. NU1R is designed fanless and non-noise system
and it is helpful for dusty industrial areas. It is also good for green IT sys-
tem since it is strong in heat and vibration, and low energy consumption.

TopView Alarm Management and
Alarm Notification Software
A comprehensive alarm management and
alarm notification software system from
Exele for wherever data and events need to
be monitored. Use TopView® with process
and automation data and events, relational
databases, system performance and network
ping response data. Generate audible alarms,
send e-mail notification, SMS/text notifica-
tion, voice call-out notification, and SNMP
traps. Plus, desktop and mobile apps to keep
users connected to important data and
events.

Especially useful in water and waste-water,
power generation and transmission, oil and
gas, pharmaceutical, data centers, metals
and mining, manufacturing, building man-
agement, chemical, pulp and paper, re-
search, communication, transportation, IT,
and system performance. Easy to use, easy to
manage, infinitely scalable

CIMON-SCADA’ is a powerful and reli-
able all-in-one tool  for monitoring and
controlling industrial sites.
CIMON SCADA is developed by specialists
who designed with open structure to satisfy
various user characteristics and easy to build
interface with software system.

Compatibility in communication with variety
of industrial devices helps to construct an
optimum network and able to build stable
and innovative integrated network.

Diverse Web function for networks and re-
mote control by mobile supports ODBC and
stands SQL to connect universal databases. 
OPC Server and Client It provides an easy in-
terface for data communication with exter-
nal software that conforms to the standard
OPC specifications.

Fetch

Cimon- PLC is an industrial control device based on international
standards of IEC61131 which is appropriate for the plant site that
requires high reliability. 
CIMON-PLC is optimized for Industry 4.0 makes various industrial
sites more smart.

Collaboration Tools With More Accessible,
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Fetch Automation solutions.
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3d MeAsureMent soFtwAre
FARO has released the FARO CAM2 2018 software platform, specifically 

designed to enable users to realise the best value and performance 

with all FARO metrology products across the automotive, aerospace, 

machine tools and metal fabrication industries.

CAM2 2018 integrates with FARO portable coordinate measuring 

machine products and offers an advanced user interface that streamlines 

and simplifies most inspection activities, as well as updated reporting 

dashboards that facilitate short cycle, actionable intelligence. It is a 

tightly integrated software platform for the entire FARO measurement 

product range to ensure that users are able to leverage the full range 

of FARO hardware features and functionality, now and also in the 

future, through software updates and patches.

CAM2 2018 now includes Repeat Part Management (RPM) functionality 

for easy production implementation and minimum training. This smart 

tool enables a specific inspection process to be designed once and 

then repeated and executed by anyone on the factory floor. Accord-

ingly, this ensures resource-efficient, consistent oversight and quality 

control of inspection routines without the need to have highly skilled 

metrology professionals drive and manage the process.

The software also features integrated web-based dashboard reporting 

that delivers real-time inspection results and insightful trend analysis in 

a user-friendly set of adaptable visual reports. The RPM Control Center 

information can be shared across the organisation in real time and 

accelerate the ability to take immediate corrective action as required.

FARO Singapore Pte Ltd

www.faroasia.com

drIVe For bAsIc ApplIcAtIons
ABB’s ACS150 micro drive is designed for OEMs, 

machinery builders or panel builders, and is 

available in either single- or three-phase supplies 

with a power range of 0.37 to 4 kW.

With a high starting torque and compact size, 

it is suitable for applications such as mixing, 

conveyors or fan applications. The ABB ACS150 

features an integrated PID control for optimal 

airflow by simply adjusting the fan speed based 

on a given reference value, also providing energy 

efficiency when compared to mechanical flow 

control methods. Integrated EMC filters provide 

high electromagnetic compatibility with low EMC 

emissions in selected environments and an optional FlashDrop drive 

configuration tool makes configuring unpowered drives quick and easy.

Control Logic Pty Ltd

www.control-logic.com.au
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Oji	fibre	Solutions	is	part	of	the	pulp	
and	 paper	 division	 of	 Oji	 Holdings	
Corporation	—	the	world’s	fifth-largest	
pulp	and	paper	company.	from	fresh	
fruit	 and	 produce,	 meat,	 poultry,	
seafood	 and	 beverages	 to	 reseller	
and	 industrial	 manufacturing,	 the	
wide	 range	 of	 industries	 that	 Oji	
fibre	 Solutions	 has	 been	 supplying	
innovative	 corrugated	 cardboard	
packaging	solutions	to	in	Australia	and	
New	Zealand	is	immense.

As	part	of	the	company’s	expansion	
of	its	packaging	business	in	Australasia,	
Oji	recently	invested	in	the	development	
of	 a	 new	 5.8	 hectare	 site	 in	 yatala,	
Queensland.	 Complementing	 the	
company’s	 existing	 manufacturing	
plants	 in	Melbourne	 and	Sydney,	 the	
yatala	site	houses	a	newly	constructed	
2.4-hectare	 manufacturing	 facility.	
from	here	Oji	manufactures	and	supplies	innovative	corrugated	cardboard	
packaging	solutions	to	its	customers	throughout	Queensland,	northern	
New	South	wales	and	the	Northern	Territory.

As	 part	 of	 Oji’s	 commitment	 to	 delivering	 innovative	 and	
environmentally	sustainable	products,	the	facility	operates	to	a	green-
star	 rating	 system.	 from	 daylight	 sensors	 and	 a	 lighting	 control	
system	to	a	rainwater	harvesting	system,	Oji	implemented	a	number	of	
initiatives	that	would	assist	them	in	reducing	emissions	and	increasing	
energy	efficiency	throughout	the	operation.	It	is	no	surprise	then	that	in	
designing	and	building	the	new	manufacturing	facility,	they	also	chose	to	
invest	in	the	latest	and	most	energy-efficient	manufacturing	technology.

Energy	efficiency	was	therefore	a	key	criteria	for	Oji	Engineering	
Manager	Peter	Henley	when	selecting	the	compressed	air	system	for	
the	new	facility.	from	material	handling	to	the	conveyor	systems,	pre-
feeders	and	corrugator,	compressed	air	would	be	a	key	utility	required	
throughout	the	manufacturing	process.

After	considering	a	number	of	vendor	packages,	Oji	chose	to	invest	
in	a	Kaeser	compressed	air	system,	consisting	of	a	Kaeser	CSD	85	
series	 fixed	 speed	 rotary	 screw	 compressor,	 and	 a	 CSD	 125	 SfC	
Sigma	frequency	controlled	rotary	screw	compressor,	in	addition	to	a	
comprehensive	compressed	air	treatment	package.

A	frequency	controlled	rotary	screw	compressor	was	selected	as	
part	of	the	compressed	air	package	 in	order	to	meet	the	fluctuating	
demands	for	compressed	air	of	the	new	manufacturing	facility	in	the	
most	 efficient	 way	 possible.	 As	 the	 lead	 compressor,	 the	 CSD	 125	
SfC	 is	 responsible	 for	 supplying	 the	 site’s	 initial	 requirements	 for	
compressed	air.

The	 inclusion	of	the	Sigma	Control	2	compressor	controller	also	
enables	compressor	performance	to	be	precisely	matched	to	actual	air	
demand,	thereby	allowing	additional	energy	savings.

In	 any	 compressed	 air	 installation	where	 a	 frequency	 controlled	
compressor	 is	 installed,	 this	 will	 be	 the	 compressor	 that	 operates	
longer	than	any	other	unit	within	the	system.	with	frequency	control,	
the	operating	pressure	can	be	consistently	maintained	with	±0.1	bar.	In	
turn,	the	consequent	ability	to	reduce	maximum	system	pressure	also	
reduces	energy	costs.	with	the	CSD	125	SfC,	Oji	technicians	can	view	
the	relationship	between	pressure	consistency	and	speed	directly	on	
the	Sigma	Control	2	display.

Due	to	the	ability	to	provide	a	soft	rise	 in	motor	starting	current	
from	zero	to	 full	 load	without	current	spikes	when	using	 frequency	
control,	 there	 is	 no	 effective	 limit	 to	 the	 number	 of	 possible	 motor	
starts	within	a	given	time	period	because	overheating	 is	prevented.	
The	continuously	variable	acceleration	and	deceleration	significantly	
reduces	component	stress.

The	 additional	 fixed	 speed	 Kaeser	 CSD	 85	 series	 rotary	 screw	
compressor	at	Oji	was	installed	to	act	as	the	lag	compressor.	This	means	
that	it	only	starts	up	and	produces	compressed	air	when	the	demand	
exceeds	 that	which	 the	CSD	 125	can	produce	 alone.	This	 therefore	
ensures	that	the	fixed	speed	unit	is	not	operating	in	a	loaded	state	for	
extended	 periods	 of	 time.	 The	 result	 of	 this	 configuration	 for	 Oji	 is	
optimum	energy	efficiency,	reducing	power	costs,	by	only	producing	the	
precise	amount	of	compressed	air	required	at	any	one	time.

“we	have	been	using	Kaeser	compressors	for	some	time	now	on	our	
other	sites,”	said	Henley.	“They	have	proven	to	suit	our	application	and	
be	reliable	and	efficient	in	meeting	our	compressed	air	requirements.	we	
have	also	found	that	they	are	well	suited	to	operating	in	the	Australian	
climate.”

Kaeser Compressors Australia

www.kaeser.com.au

case study

clever boxing: oji opts for energy efficiency 
in yatala
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Calibrating pressure 
transmitters 
• Generate and control pressure easily

and precisely - the same pump can
be used to calibrate both the static and
differential side of a DP transmitter

• Works with the Ralston Fieldlab
system to log the complete calibration

Calibrating analogue or 
digital pressure gauges 
• Controls pressure efficiently without

worrying about leaks

• Quickly connects to each adapter
without a wrench or thread tape when
used with the Ralston Quick-test™

system of hoses and connectors

ISO 9001 :2015 Certified 

�Ralston 
� Instruments 

The DCAP Hand Pump 
helps technicians get the job 
done faster while precisely 
controlling pressure in 
multiple applications 

°QuicKTESr ��FIELDIAB 
Setting a pressure switch 
• The fine adjust piston lets the

technician open and close pressure
switches easily to quickly adjust
set-points

Custody transfer flow 
computer calibration in 
gas pipelines 
• Low vo lume pump and hoses help

save time getting to pressure

• Easily connects without a
wrench or thread sealant using
Ralston Quick-test™ adapters

Made in the U.S.A. 

For sales & service: 

(08) 9331 7500
sales@transtek.com.au 

www. tra nstek. com. au 

IntegrAted puMp drIVes
Capable of storing up to four operation modes that can be displayed and changed 

directly at the control unit, the SK 200E series integrated pump drives from NORD 

DRIVESYSTEMS are said to include reliable and economical frequency inverters, 

especially tailored to pump applications that require precise adjustments of 

power output.

NORD configures complete drive systems for various application areas 

(IP55/IP66, ATEX Zone 22/3 d), in powers up to 22 kW, and its 

integrated process and PI controller functions enable the fully 

automated control of process variables as well as compensation 

of disturbances.

Due to two analog inputs, the inverters can directly process sen-

sor data such as pressure or flow rate. Optional signal and power plug 

connectors facilitate handling and ensure compatibility. A programmable 

energy-saving function automatically reacts to partial load operation, increasing 

efficiency and reducing running costs.

Operation is straightforward and flexible via control terminals, bus or an optional 

potentiometer that enables adjustments directly at the inverter.

In addition, the customised parameters can be quickly exported to other units 

via a pluggable storage module, the system bus, or Ethernet interfaces. With control 

cabinets no longer required, the decentralised option minimises cabling effort for us-

ers, and since the inverter is supplied pre-assembled the installation effort is reduced.

NORD DRIVESYSTEMS (Aust) Pty Ltd

www.nord.com

rFId sAFety sensors
The BID R03K non-contacting, transponder-coded safety sen-

sors are suitable for monitoring guard doors and safety flaps. 

Since the passive RFID transponder is uniquely identified by 

the sensor, high coding levels and high bypass protection can 

be implemented.

The series is especially suitable in environments where high 

levels of dust or contamination are expected. The large interro-

gation range of the sensors makes them insensitive to vibration, 

making them a good solution when doors sag or are misaligned, 

and also makes the sensors easy to install. For particularly strong 

vibrations, a variant with an optional holding magnet is available.

The compact size offers flexibility integrating the device into the 

application. The devices can be used in applications up to PLe 

and SIL 3 due to built-in safety logic and an OSSD output stage.

Balluff Pty Ltd

www.balluff.com.au

newproducts

http://www.transtek.com.au
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robotIc pcb prober
The Access DH2 Prober is a dual head robotic flying probe system 

suited to low-volume PCA testing where the interfacing between two 

points is necessary.

The open architecture design of the Access DH2 makes it possible 

to utilise flying probe technology for many different test methods 

where automated probing of the PCA under test is required. The 

Access DH2 can be used with traditional Huntron Tracker products, 

configured to work with conventional test instruments (oscilloscopes, 

spectrum analysers, etc) or specialised test cards such as boundary 

scan. The Access DH2 design also allows a plug-and-play approach 

to automating manual guided probe applications.

The Access DH2 is a refined and updated version of the original 

Huntron dual head Access DH prober, the most noticeable change is 

the size. The Access DH2 has been resized to fit through a standard 

91.4 cm door. The probing area is same as the original Access 

DH, but wider and not as deep, improving the probing area. The 

redesigned cabinet now has two side-by-side 48.3 cm instrument 

racks making system integration more convenient.

Using the Access DH2 to make measurements on powered circuit 

boards with the RG316 coax cable connected to the test probes will 

allow the user to make higher frequency measurements with oscil-

loscopes and spectrum analysers. The motor control has also been 

improved and the vision system enhanced with higher resolution, 

auto-focus cameras and software-controlled ring lights.

Metromatics Pty Ltd

www.metromatics.com.au

photoelectrIc sensors
The Wenglor PNG//smart photoelectric sensor range offers intel-

ligent sensors with five different functional principles, all equipped 

with IO-Link.

Sensor settings can be easily saved and duplicated for other 

applications due to the IO-Link interface. This simplifies initial 

start-up and saves time, and condition monitoring permits pre-

dictive maintenance. Should replacement become necessary, 

the sensor’s configuration is automatically transferred to the new 

device by means of a data storage function. Clear visualisation 

provided by Wenglor’s wTeach2 software makes it possible to 

match the sensors precisely to complex applications. Switching 

thresholds and functional reserve are rendered visible, permitting 

a qualitative assessment.

The sensors work with laser, red or blue light, and offer precise 

optical characteristics. They are adjusted at the factory such 

that each sensor has the same switching distance when the 

settings are identical (whether via potentiometer or IO-Link). Due 

to a balanced spot with an aligned optical axis, no subsequent 

realignment of the spot is required. This simplifies initial start-up 

as well as replacement. The sensors also don’t influence each 

other when they’re mounted directly next to or opposite each 

other, and they are insensitive to interfering light.

Treotham Automation Pty Ltd

www.treotham.com.au

newproducts

http://www.flexy205.biz
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Enhancing thE futurE for hEalth & safEty profEssionals

register NOW  www.safety-connect.com.au

coMpAct electronIc cIrcuIt 
breAKer
Phoenix Contact has released a highly com-

pact, single-channel electronic circuit breaker, 

the PTCB. At 6 mm wide by 106 mm high, 

the PTCB electronic circuit breaker offers 

space-saving circuit protection and potential 

distribution. It also helps technicians save 

on costs, as less space is required in the 

control box.

The smart device protects 24 VDC loads 

against overload and short circuiting. It can 

be used as a standalone circuit breaker or 

with Clipline complete DIN rail terminals and 

accessories for additional outputs or with 

multiples connected together. Adding the 

PTCB to existing applications is quick and 

easy as the device does not require users 

to purchase another set of terminals.

Suitable for a wide range of applications, 

technicians can adjust the trip values on the 

device from 1 to 8 A to tailor the PTCB to 

their needs and ensure optimal adaptation to 

the connected load. The device can also be 

modified during start-up as well as adjusted 

at any time to respond to changes in the 

application.

The device is equipped with a relay status 

indicator with a pre-warning LED so that 

users can see the functional status of each 

circuit breaker, and it is suitable for use in 

temperatures ranging from -25 to 60°C.

The PTCB range of electronic circuit break-

ers features three adjustable devices with 

different nominal current ranges between 1 

and 8 A, and four devices with fixed nominal 

currents of 2, 3, 4 and 6 A.

Phoenix Contact Pty Ltd

www.phoenixcontact.com.au

MAgnetIc Flow Meter 
trAnsMItter
Emerson has introduced the Rosemount 

8712EM wall-mount magnetic flow meter 

transmitter with additional protocols, more 

diagnostic capabilities and usability features 

to help users in the water and wastewater, 

metals and mining, and other industries gain 

quick and easy insight into their processes.

The meter’s local operator interface was 

designed using human-centred design 

concepts, making it easier and faster for 

technicians to navigate in the field.

The Rosemount 8712EM’s diagnostic 

suite includes high process noise detection 

and ground fault detection. The electrode 

coating diagnostic offers two setpoints to 

alert when coating is present and when it is affecting flow measurement, enabling preventive 

maintenance. Smart Meter Verification continuously monitors the health and performance of 

the meter for greater measurement confidence.

Universal transmitter capability allows the 8712EM to operate with any existing magnetic 

flow meter sensor and allows backwards compatibility with all Rosemount magnetic sensors. 

This feature not only makes the transmitter easier to integrate with older units, but it also 

adds the 8712EM’s advanced diagnostic features to those existing meters.

The Rosemount 8712EM supports HART 7 with 32-character tag capability for reduced 

start-up time, as well as options for intrinsically safe HART outputs and Modbus RS485.

Emerson Automation Solutions

www.emersonprocess.com.au

FIbre-optIc AcceleroMeter
The SCAIME OBAC-002 is a fibre-optic accelerometer that offers precise and reliable low-level 

vibration and DC acceleration measurement. The accelerometer also has very low transverse 

sensitivity, which makes it suitable for motion and DC-level measurement.

The design of this miniature 

fibre-optics accelerometer al-

lows flexible mounting to the 

testing structure, either bolted or 

welded. It is also highly insensi-

tive to temperature change with 

thermal drift of ~0.07°C/g over 

the operating temperature range 

of -20 to 50°C. The sensor can 

also be directly integrated to a 

SCAIME web server for easy 

parameterisation and analysis.

This vibration sensor has 

application in adverse environ-

ments due to its robustness and measurement integrity, and has been used in defence and 

military applications and also in tankers, and the general oil and gas industry. The OBAC-002 

fibre-optic accelerometer is also highly insensitive to electromagnetic interference, resistant 

to water and corrosive substances.

Measurement range is from -2 to 2g, with a frequency response of 0-20 Hz, transverse 

sensitivity of <1% and a resolution of 0.1%FS.

Bestech Australia Pty Ltd

www.bestech.com.au

newproducts
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growing	 competition	 has	 required	 faster	 development	 and	 higher	
efficiencies	in	almost	every	sector.	Companies	go	to	significant	effort	
to	invest	in	their	most	important	assets	—	namely,	the	products	they	
deliver.	 These	 products	 comprise	various	 designs,	 techniques	 and	
intellectual	property,	all	of	which	are	managed	across	an	organisation	
with	careful	thought	and	attention.

There’s	a	fundamental	process	behind	these	company	assets	that	
is	often	overlooked,	and	 its	 lack	 is	 responsible	 for	aches	and	pains	
that	most	engineers	face	on	a	regular	basis.	what’s	often	missing	is	
calculation	management,	a	process	that	treats	calculations	like	the	vital,	
valuable	company	asset	they	are.

The	 Diavik	 Diamond	 Mine	 in	 Canada’s	 Northwest	 Territories	
recently	 invested	in	tools	and	processes	for	making	the	most	out	of	
the	calculations	performed	there.	The	mine	is	owned	by	a	joint	venture	
between	the	rio	Tinto	group	(60%)	and	Dominion	Diamond	Corporation	
(40%),	and	is	operated	by	yellowknife-based	Diavik	Diamond	Mines	Inc.,	
a	subsidiary	of	rio	Tinto.

The	technical	processes	involved	in	a	diamond	mine	consist	of	a	
large	number	of	variables,	parameters	and	potential	for	inefficiencies.	
At	Diavik	these	processes	are	regularly	analysed	to	give	the	company	
a	 more	 precise	 understanding	 of	 the	 mine’s	 future	 yields,	 and	 to	
find	efficiencies	along	the	way.	To	perform	this	analysis,	Diavik	has	
traditionally	 relied	 on	 spreadsheet	 tools,	 but	 is	 now	 trying	 to	 move	
beyond	the	limitations	it	experiences	using	spreadsheets	alone.

As	the	Superintendent	of	Process	Technology	at	Diavik,	yuri	Kinakin	
uses	a	host	of	analysis	techniques	to	ensure	that	Diavik	is	using	the	
best	 techniques	 available	 for	 processing	 their	 materials.	 recently,	
Kinakin	 moved	 some	 of	 Diavik’s	 analysis	 requirements	 into	 Maple,	
the	calculation	management	tool	from	Maplesoft,	in	order	to	simplify	
calculations	and	provide	better	insight	compared	to	what	was	available	
with	previous	tools.

The	large	number	of	parameters	involved	in	Diavik’s	processes	can	
result	 in	 some	 complicated	 calculations.	 The	 matrix	 multiplications	
they	perform	have	traditionally	taken	more	time	and	effort	to	complete	
than	necessary.

“we	use	our	spreadsheet	tool	more	than	we	want	to,”	said	Kinakin.	
“Maple	just	made	it	easier	—	calculations	we	used	to	do	in	previous	
tools	can	be	done	in	Maple	using	only	a	few	lines.”

Another	common	task	for	Kinakin	and	his	team	requires	fitting	curves	
to	a	set	of	throughput	data	they	gather	regularly.	They	are	interested	
in	finding	the	probabilities	that	their	throughputs	will	exceed	specific	
quantities;	 thus	 accurate	 probabilities	 become	valuable	 information	
in	 each	 process	 plan.	 Instead	 of	 doing	 polynomial	 fitting	 in	 other	
tools,	Diavik	used	Maple’s	curve	fitting	package,	which	was	designed	
specifically	 for	 this	 kind	 of	work.	Using	Maple,	Diavik	was	not	 only	
able	to	get	accurate	fits	for	their	process	data,	but	they	could	provide	
transparency	for	their	analysis,	making	calculations	easy	to	understand	
across	the	entire	team.

As	Diavik	takes	positive	steps	to	manage	its	process	calculations	
better,	 it	 hopes	 to	 use	 Maple	 for	 even	 more	 work.	 Similar	 to	 many	
technical	organisations,	Diavik	is	still	reliant	on	a	variety	of	spreadsheets	
that,	while	functional,	don’t	provide	the	flexibility	or	simplicity	that	is	
needed.

“Our	spreadsheets	can	be	unnecessarily	complicated,	and	over	the	
years,	 we’ve	 seen	 them	 grow	 into	 something	very	 big	 and	 clunky,”	
Kinakin	 commented.	As	 more	 calculations	 are	 transitioned	 to	 being	
managed	 by	 Maple,	 Diavik	 hopes	 to	 provide	 easier,	 more	 auditable	
reports	that	allow	other	teams	to	validate	the	work	being	done.

Although	Kinakin	 has	 only	 been	using	Maple	 at	Diavik	 for	 a	 few	
months,	 he	 has	 already	 experienced	 time	 savings	 in	 his	 process	
planning.	by	making	complex	calculations	easier	to	perform,	Kinakin	
has	been	building	a	stronger	foundation	of	calculations	that	can	provide	
more	accurate	solutions	to	the	questions	he	had	previously	been	trying	
to	answer	using	spreadsheets.

Kinakin’s	 approach	 to	 calculation	 management	 is	 a	 sign	 of	 the	
growing	 need	 across	 industries	 to	 treat	 calculations	 as	 a	valuable,	
structured	 asset.	 The	 current	 pace	 of	 technical	 projects	 requires	 a	
proactive	approach	to	managing	calculations	properly,	 in	a	way	that	
cuts	out	the	redundancies	and	downtimes	associated	with	the	often	
disorganised	 techniques	 of	 the	 past.	 by	 using	 Maple	 to	 perform	
calculations	 in	 a	 robust,	 fully	 documented	 environment,	 Kinakin	 is	
helping	Diavik	make	the	most	out	of	the	intellectual	property	it	has	been	
building	over	its	decades-long	history.

Australian Scientific & Engineering Solutions Pty Ltd

www.ases.co
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As I see It

reliability	 is	 a	 key	 business	 imperative	 for	
any	 company	 in	 an	 ever-increasingly	 com-
petitive	global	market.	It	is	a	cornerstone	of	
any	 operational	 excellence	 program.	 Those	
companies	 operating	 in	 the	 top	 quartile	 of	
reliability	 performance,	 when	 benchmarked	
against	 the	 average	 performance	 of	 their	
peers,	 enjoy	 4%	 more	 availability,	 at	 half	
of	the	maintenance	cost	(as	a	consequence,	
not	 an	 action),	 and	 typically	 have	 a	 better	
safety	 record	 as	 a	 result.

Those	top	performers	have	some	important	
behaviours	in	common.	They	have	reliability-
centric	 business	 processes	 in	 place.	 They	
maintain	 their	 assets	 proactively	 and	 have	
an	 optimal	 mix	 of	 preventive	 (time-based)	
and	predictive	(condition-based)	maintenance	
work	processes.	They	have	strong	reliability	
engineering	capabilities.	They	apply	IIoT	sens-
ing	 and	 analytics	 technology	 appropriately	
for	 condition	 monitoring	 and	 diagnosis	 of	
their	 assets.

but	 the	 key	 factor	 that	 allows	 the	 top	
performers	 to	 achieve	 all	 these	 things	 is	
the	 culture.	 They	 have	 been	 successful	
in	 embedding	 a	 reliability	 culture	 in	 their	
organisations.	 To	 draw	 a	 parallel,	 over	 the	
past	decades	—	and	to	everyone’s	benefit	—	
almost	all	organisations	have	been	success-
ful	 in	embedding	a	safety	culture.	Everyone	
is	 aware	 of	 safety,	 and	 the	 role	 they	 play	
in	 making	 themselves	 and	 others	 in	 their	
workplace	 safe.	 gone	 are	 the	 days	 when	
safety	was	considered	the	sole	responsibility	
of	 the	 safety	 manager.

The	 top	 performers	 in	 reliability	 have	
achieved	the	same	with	a	reliability	culture.	
Everyone	 in	 the	 organisation	 understands	
their	 role	 and	 impact	 on	 reliability,	 and	 the	
enormous	financial	and	business	advantage	
gained	through	performing	in	the	top	quartile.	
They	 understand	 the	 value	 of	 integration	
between	 departments	 (operations,	 mainte-
nance,	 finance,	 IT,	 materials	 management	
etc)	and	the	benefits	of	a	coordinated	focus	
on	reliability	performance.	In	these	top	per-
formers,	 the	days	are	gone	when	 reliability	
was	 considered	 the	 sole	 responsibility	 of	
the	 maintenance	 manager.

The	path	 to	 this	 culture	 requires	 invest-
ments	in	people. Top-performing	companies	
ensure	that	their	people	understand	the	bigger	
picture,	 see	 the	 benefit	 in	 changes	 to	work	
processes,	and	the	introduction	of	technology	
that	will	enhance	them,	not	detract.	So	how	
do	 the	 top	 performers	 do	 that?

They	 build	 integrated	 teams.	 whoever	
is	 leading	 an	 initiative,	 a	 business	 plan	 is	
unlikely	 to	 be	 successful	 without	 cross-
functional	 collaboration.	 Each	 organisation	
brings	valuable	perspective	to	business	plan	
development,	 execution	 and	 measurement	
against	 business	 objectives.

They	focus	and	start	small.	Smaller	initial	
improvement	projects	address	clear	business	
needs	in	a	measurable	way,	while	also	pro-
viding	the	opportunity	to	demonstrate	to	the	
organisation	what	success	looks	like,	and	to	
evaluate	broader	applications	and	deployment	
as	 they	 gain	 expertise.

They	 transform	 employees	 as	 well	 as	
processes.	The	greatest	benefits	are	realised	
when	worker	skills	are	enhanced	and	work	
processes	are	updated	to	take	advantage	of	
new	 technology	 and	 work	 practices.

with	 these	 considerations	 top	 of	 mind,	
businesses	 will	 be	 well	 positioned	 to	 get	
significant	returns	on	their	reliability	program	
investments.	 And	 with	 strategic	 business	
plans	 guiding	 these	 investments,	 they	 will	
also	 gain	 experience	 and	 expertise	 that	
will	 drive	 a	 broader	 adoption	 of	 new	 work	
practices	and	IIoT	technologies	for	reliability	
improvements.
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