KPIs Made Easy

Behind the data walls and executive dashboards, metrics increasingly link to real-time,

plant-floor data. Do you know enough about key performance indicators (KPIs) and man-
ufacturing execution systems (MES) to invest in efficient process improvements?
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from the CEO doven wants o plece af

it And judging by the clamor asouand

video wallz, information portals, and
executive dashboards, evervene wants to visual-
ize comtrol o drive performance,

Glohalization and pressure on companles Lo
compete at the most fundamental level of opera-
tional excellence means CVEFYORE is losking at
the factory, the mill, or the plant more chesely.
The challenge is whether control engineering
can master the strategic role implicit in this level
of scrutiny.

What's strategic in the role can be surnmed
up in three letters: K-P-I. Eey performance
indicators are measures of success or cempli-
amoe, and the industry is rife with talk of Ehem.
Industry annlysts, organizations, and enterprises
are desp in exploration and éll'||i|'IL"~.i:1 of how b
define, crente, calculate, and disseminate KPls.
And control engineers need to understand ghem,

KPIs in action

erformance measurement is not static: it evolves as performance iesaes vary, a5 the mar-
ket siralegy changes, as technologies and the means to measurs and record pariormandce
evalves over time. Sources of KPle thal others are esing nclede research from MESA, AMR,

g0 they can help in meaningful ways

"Contrel engineers can no longer afford to
be satisfied with o controller’s performance by
viewing how straight the lines on the control
chart are,” says John Soodgrass, process contral
engineer for Chemtura Corp's Morgantown, WY,
specialty chemical plant.

"In foday's market, with today's ftechool-
ogy, lypical operators aren’t typical anymore.
They don’t just turn walves. Control engineers
shouldn’t be typical either” sops Smodgrass.
“They shoulbd be looking at the information they
have and trying to determine what they can do
make product more efficiently. 1f they don't, it
woi't be long before thers wan't be a business
anvinore.”

MESA International, a irade oTganization con-
stellated around manufacturing exscution sys-
tems [MES), has actively investigated KPIs since
early Last year. In October 2006, it published an
initzal report on its efforts called “Metrics That
Matter: Uncovering KPLs that Justify Operation-
al Improvements® But
MESA concedes it's just
acratched the surface of a
very cimplex issue Con-
seqquently, MESA wark-
ing groups are delving
deeper still, particularly

and Aberdesn, Here are specific recommendations from users.

= “Wia manufacture 500000 custom parts every day_... The KPS we'we focissed on initialy ane
paiblic facing ones—eycle times and gross margins™

* Wi operabe in & tghtly regulated industry, which determines which KFis you must track
and trend in your oparations. Afer that, we're looking at: first-pass yields, are we staying capa-
bda, io preventive maintenance effective, [and] are we preventing breakdosns.”

*“Corporate division headguartens gel up the specific KPls they wanied us to use.”

+“Wiie put ne e than four [KP1s] in front of an operator at any time.™

'"chrl'lpul'lrl'lﬂ dedermined &8 an organization that there are four process areas that the
antarprise needs b fecus on. These include: financial; process excellenoe; quality; and enmvirons
mantal haatth, aatety and secirily. Everything cascades down from those.”

=" At the aparator kvel, we wse the real-time accounting measurement of cost-per-batoh. With
that an oparator can deive down cosle and Keeg guality high. The next layer up doesn't want to
5ok the cost of everything, but [wants instesd] variance-to-butget of production, or variance-fo-
budget from department to department, IUs all based on the same dala that flows up.”
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into  the labyrinthine
linkages between KFls
Aat 'J'.”EIEI'J L||.I5II:IL"‘15 bew-
gls within organizations,
A comiton thread 13 the
control layer of a plant,
where the data  that
feeds many KPIs ls gen-
erated. Ancther commvoen
clement is MES. That's
where aggrogation of the
date and context typh-
cally happens before it's
passed up to enterprise
systems and their dashe

board and wvides wall
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manutacturers who hawe over 50040 point solu-
tions |applications] in their portfolin,” smps Calin
Masson, research director for supply networks
operations for Boston-based AMR Besearch.

Unider such circumstances, “it's not trivial 1o
construct metrics at a single site, let alone acrass
multiple sites. That's not even taking inte consid-
eration performance data composed of millions
of readings a day and putting that into some
business context that has meaning at a higher
bevel,” he says.

Growth of data models

Such a wealth of data poessibilities is contribut-
Ing 10 & growing emphasis on standardizagion of
manufacturing data models that can establish
cammonality.

This desire for a comprehensive manudactur-
ing model s one of the markel drivers behind
thee sarge in Interest in MES, for models are core
o functionality of this software. s alao what's
prampied autematlon and human machine er-
face (HMI) wendors 1o invest bn model-driven
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ntegration infrastructures, such as Rock-
well Aulomation’s FactoryTalk, GE Famac's
Proficy, and Invensys' Infusion platforms.
These creale “one common computing
environment,” in the words of Peter Mar-
thn, wice president of strategic ventures for
Invensys,

(rher factors driving interest in MES
and KPls are incressing prodect and
manulacluring complexity and regulatary
compliance needs. Align Technalagy man-
wiactures & line of individually custom-
designed orthedontic appliances wsed to
properly align teeth. Orders are acguired
al its Santa Clara, CA, headguarters, then
transmaitted fo its facility in Costa Rica
whete clinical technicians create 3D rep-
resentatlons. These are then sent back to
prescribimg doctors for verification, before
work orders are transritted to the camgpa-
ny's Mexbeo production facility.

Align Technology turned to MES to
enable it o recover the detailed visibility
of manual tracking that was lost when it
Implemented an enlerprise resource plan-
ning [ERPY syatern. It uses Production
Centre MES, a companent of the Rockwell
Automation FactoryTalk plaiform.

"W nsanufaciure 50,000 custom parts
every day—and every day it's a different
50,000,° says Michael Henry, Align Tech-
nology CIO and vice president of infor-
mathon and technology. “The KFls we've
focused on mnitally are public facing
ones—cyele thimes and gross margins.”

By providing greater wvisibility inte
the flow and status of work orders MES was
instrumental in attacking problems that had
driven wp cycle times and eaten into gross mar-
gins. Real-time vislbility inte the status of work
orders in the geographically distributed process
flaw helped Align Technology identify bodile-
necks and smooth the flow inbo & more seamless
stream, from order acquisition te finkshing and
polishing at the end of the productbon line.

“Cyele times, which were two weeks, are
denwen to five days. And gross marging that were
S8% are now up b BRT0% 0 chnlu SAYE

Regulation helps?

Business metrics such as cyele times and gross
margins are relatively commeon, Determining
which manufacturing metrics are critical to track
can be mare challenging—unbess vou're in A reg-
ulated industry. Utica, MY -based ConMed Corp,
mumufacturer of laparoscapic surgery products,
patient support and other products, is bound by
L5, 2ICFR Part B2D regulations outlining CGood
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Priorities for Bridging the Gap

diverna.” Implementing MES was crucial
b streamlining the process, Whm'lr}'

s i i
Shog koo data fw:?gi:r’hl!:i'z: i 1““%: says. Conhied uses Visiprise MES.
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“Malrics That Marter” resegrch.

Manufacturing Proctices [(GMP) for medical
dewice manufacturers.

“We operate in a tightly regulated industry,
which determines which KPIs you must track
and trend in your operations. We have to valic
date the process to begin with to determine the
variable dats, such that when [ set these indica-
tors, and e numbers are zing met, 1 know the
process 18 slable,” says Bill Wheatley, Conled
meanager of manufacturing engineering.

“After that, we're looking al: firsl pass yields,
are we staylng capable, ls prevenlive maainte-
nance effective, [and] are we preventing break-
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more Inclusively inte the domain of
contral engineering. As work in the
fleld is revealing, everything is indeed
Interconnecbed.

“The traditional approach over the
years has held that automation, MES,
and [T are three individual layers,” Mar-
tn saya. “But it's an artificial separation.
Ivs been necessary, he says because
past technalogy required that problems
be segmented to deal with the unigue
requirements at each level.

As the technology evolves, *in time
that separation is going away,” Martin
says The push for KPLs linked from top
floor 1o shop floar is driving the busi-
ness case for that. And in the end, it
truly bs all about the business case.

That's what contral engineers need
to grasp and master. Forget the flashy
date walls and Welb-enabiled dashboards,
Focus Instead on the metrics that feed
those  broadeasts.  Your company’s
future will be Increasingly dependent
on converting control dala indo strategic
intelligence. ow
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