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1. Introduction

Cienerally, encentaisty cun bhe comidered as 5 revali of some
iriformation deficiency of vy problem-soling daation 1],
When dealing with bioprecesses omder neal conditions
b rately impousible o completely avold uscertaiary. The
reasons for uncertalnty are quiie diverse. Om ibe ome Banil
theee wre large varistions in row material guality, especially
in the food smd beverage secior Oin the other Band ihere is
the intrinsic nondinear behavior of the used microonganismea.,
which is bn meas cases still mot fully underdood. Therefore,
rukding process modeds are affected by incomplete or frag:
mientary knawrledge stoin the enderlying medhaniemns. YWith
reapect b0 process mondoring and confrol, enceriainty s
almoat inseparable from sy peal-lime messement, resull-
img e a combination of imevitable mescmement ermoes and
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erwduthon lmits of sppbed senars. Andatthe cognetive e,
umcertaimiy stemns from the vaguemness and ambiguity whichi is
imhereen an Bruman lainguage asdl the wemaniios of suewmesa
[ 2] Becauas of Ehi fact §had immost cades 1he sources of unoe-
tainty casnol be ey sobved lrom & phyadcs] point of view,
nrveral approscho e proponed in literahee thad allow kan-
idlsng uncerininises by the aee of staiisiics. A genenal omrvicw
of {mrultivariale ) itatistical peocess conbrol and qaality conteol
is given in [ 5=8] and with special foous on food by [9-
i), With rowpect 80 oaline prodoa odmervation anad quality
meomiiorimg the use of ooline oomirol charts is ensplasized
12, 03], The i of cnline control < has is o very posaeriul jonl
im dedivion-making. It serves a5 humas- machine inlorface
el thus allows the opersior to cvaluaie the proces in real
time. By micams of simple statistics, they alkow caloulabing and

Integration of multivariate statistic
and engineering process control: a
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Abstract Smiatical process contrel 12 beisg used along
with clasical feedhack control dystems (which are alzo
lermied & Emgineering Process Comtral, EPC) for the
purposcs of diglocting faudts amd avosding over adjust-
menl of the processes. This paper cvabsates the offos-
vengas of mniggratmg SPC with EPC for Both ol
deteciian and conteol, A povel frameweork for fauly
detection usksg Multivasmale Surineal Process Comtnel
(MESPC) is proposed here ssd illusoraied with a case
shedy. The smulmncoss applicalion of MSPC control
charis o process inpuls and oulputs or ® other words
“joiri menitoring™ of process ispuls and culpuols &
shivan hore to previde efficionl Bull detection capahil-
itiex. A ouample of Fleating Yentilation and Air Con-
ditsoning (HVACH svatoms 1 simulated hae and waed &8
§ case sbady o demwaitnale e oioction capabililics of
the propodcd framework., Moresver. the capahilstics of
|Hﬂmm‘ﬂwh}'wlw¢f
& comediive aclion scheme, thus leading 1o & complets
contral sysiem with feell detection and cearection
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I Imtreduction

In masy manufacturing and somvion indhustres, progess: vana-
Bons ay unsnosable amad class e ito fee GEopens: com-
ren g ol vanaions and avigiriabls s of vanalns,
oo causes of vanations s inherenl in & provess and can
B explicatly smd gy déetciiad. Howewd, sangrable
catses 0f variationd ase randoen, unexpociod, and unpecdbcial
Beducing process. veriabbioy i one of the most critical and
imrporiant pawses Tor any industry.

Sasthocal Prooss Control (3P0 and Esgineereg Prooes
Conirl {EPCL alsn callnd Astomatic Process Control (APCL
tivity ana] pevchas qpaality by nechacing the varahility: of prooes
o it Lt while kiupng i stable sl enler oontred. Satie-
izl pevaros vl a winkehy-wsead vhniges, acsmmpdnhes the
it Lhe Pzt of & svalain 11 moan ot dratele inmliing
e ik o i the proves varishle, con be stsed by e
pemdently obsrved atiaical vansbbs whine values Gl in the
wicinity of dewerminise values. On the conimary, mginoeTing
prooes ool i oonsnes. procedure that adusts the process
variable by be manipulsted i coder o keop the oulpst on a
difimod 50 poind or argel

In SPC, an alpntmons implies the comection of soms
problema thatl hon comisod abnormad varations, In EPC. an
slprtmenl mcams the compensatson of some ohsmved de-
vatinms by sbjusting & gontndd vanahle,

o sl K rammer [ 1] describend the historcs] aspect of thewe
wchnkjoes by mentoning that the stastaiesl proces ool
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S-chart limits are computed. = ey 7 . x L
UL = B = 2 Mbh (0A53948) = (LG4200
LOL = B35, = 0{0.023948) = 0 ety
oD
Table 3: Experimental data for construction of X-bar and " e
:-c:a:a Val [km Flgure B: fosrsge char
giie} 2 LS
i [condral) 1.02, 1,03, 0.88, 059
2 {control) 0,06, 1.01, 1.02, 1.0 . s . e T
3 [contral) 058, 1.0, 1.0, 08g |
o [ecngral] 0.96, 0,37, 1.02, 058 -
5 [control) 1.03, 1.04. 0.95, 1,00 E & Ees £ ok
B (control) 0.4949, g, 1.00, 07 E 1 . *
T [control] 1.02, 384, 1.07, 1.02 |
B [exparimental | 1.02, .99, 1.01, 050 1 = o o & LiL=n
8 (exparimental) 1.04, 088 08T, 1.03 -
10 [sxperimantal) 1.02, 088, 0.8, 1.00 §
11 [experimiental] 0.98, 0897 1.02, 1.03
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He He is a Fellow both the American Statistical Association and the American Society for Quality, and he was an associate of Dr. W. MORE FROM QUESTIONSANSWERED.NET Dr. Donald J. In cases where a suitable internal employee can¢AAAt be identified, an external one may have to be. You should make sure that everyone is agreeable and on
the same page. One of the first steps in this process is to recognize which roles within your company will need a successor if the current employee leaves. You may identify someone who needs to start at a lower position within the company and work their way up through the ranks to achieve a thorough training and knowledge base or you may have to
cross-train them for several different roles.Although succession planning usually refers to high-leadership roles in a company, it can apply to other roles as well. We love it when our clients and students tell their friends and colleagues how good Dr. Wheeler's classes are! Along with his acclaimed seminars, Dr. Wheeler has also authored or coauthored
twenty books which collectively form the definitive library for Discovery through Data Analysis. This article will highlight the steps in the succession planning process.Timeline and TrainingNo matter the type or size of your organization, succession planning is essential to continue to have your business run smoothly upon your departure. This profit

could be compromised if a successor is not put into place.Informing Key PlayersYou¢AAAIl want to have a discussion with all the key players, those currently in a role identified as needing a successor and those who you would like to groom to take the role over. You want to have a plan for the future of the company, and identifying and training
successors to step into key roles will ensure that your organization doesn¢AAAt miss a beat. In short, Dr. Wheeler is the internationally recognized expert on Data Analysis and SPC. Wheeler has been actively planting the sesse etnemacipiT .aisjAlaM e lisarB ,luS od acirfA ,lagutroP ,a§AAuS ,acigl©AB ,ahnamelA ,aidn¢AlniF ,aic©AuS ,ageuroN ,selaG
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the successor should be motivated to learn the role they will enter one day and a timeline should be established. More than 60,000 students from the USA and 32 countries on five continents have attended their seminars, which are held in Knoxville, Tennessee. In less spectacular ways, his seminars have been the basis for establishing learning
cultures within many organizations in various industries. He has worked with more than 250 companies in chemical processing, healthcare, medical equipment, information technology, steel and aluminum production, agribusiness, food production and processing, electronics, pulp and paper processing, automotive suppliers, government agencies,
and banks. His books are being used ax" all over the USA and in more than 41 countries around the world. It is important to identify your successor well in advance so that they can be properly trained for the role. This training can take place years before the early departure from the company. Marketing research shows that word-of-mouth
advertising brings in most of these students. External successors identifying an internal successor has several benefits. This will mean more effort and time will have to be invested in finding and training a suitable candidate. Concession planning planning is a key necessity in running an efficient business. He has the knowledge, the experience, and
the ability to communicate this knowledge and experience to others. Dr. Wheeler holds M.S. and Ph.D. degrees in statistics from Southern Methodist University. This course is designed for professionals interested ax" in learning the principles of Lean Sigma, the DMAIC process and DFSs. DFSS.
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