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&Just as modern mass production requires the standardization
commodities, so the social process requires standardizaf man, and this
standardization is called equalify

Erich Fromm(Fromm)

German social psychologis
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Journal of Operations Research 168,-668
" Chase, R.B., 1974. Survey of paced assembly lines, lisluStgineering 6 (2), 14.8

3

8Sch°niger, J., Spingler, J., 1983%. Planung der Montageanl!l ac

Bv'T< ot Bmpem h>>UI>R< BT 10 v



N1 By &E&[{B MY 1 1. “Ah ¢ A_w<h [h7hu a0

11200099 ca Ui @69
g¢U "~ Uy Uovosay¥Y
Us Uatedg Usg U
UUzs36eddsei 3 »

GgadUdeyUvys “~ Uy Uorvoed
gidUeeUUU ¢ 6 wiomci Jofygd sdd!
j UoheUsasg UUeasoa6i “~jyeyhslUed
UUOy Ues bUGsah Gae h “~6g € 6
9693¥39a13 UsUoal 3. quLUf]LBGgueeUTs;UDCBULMGUULMsLBef]Ltu
Uss Ui 6 Udd Uy Uorosoeed UsUlsalUGalUd. zU bY
GosUsajaszealUUs GU GgaUeesthbp) figsilseddd Geeeldl U (
" Uy Uo o Uiesahlb p()j osbUs Uyale ¢ UNW G d)igBee ) o¥3 (pro

1121 g0 Uee UUU Ggatkbbog)i d jeed (flow

GgtUeeUUU UgUY "~ UjyYosegs eUo¥Yasgd Hhoesgd ~ U
yhsUxs, UU e 6alU "jeejase3UUs 02980 Ugy OGdd o
s UU “j3eyhs3UU wusUUyeiled e
GUee UUU UgUY "~ Uy ¥yYoesaUUs GU o3 Ueeyd ~ Uy Uoxw
G0de U, " U331 300diueyiide sl iz aalddels; Yededh
ebUasUs €U0 Uds eUlea¥Ybdidd oY eseg UgUese UL
aed 6 Uy Uoroseafhd Usze aslehd "6g U UsUUaUU
deUssoafhd Usze astehd UasUs UsilsomraygUs)elidyas
"a U 30 " UasgUs GdeUasesUU jhoas. KasUs
Uds (GU0U 30 U sUyy Us Uds GgsUce c¢cjyjeeeée oa¥Yd
Uds oaUUdoeyalU UgUi3 Uys OWihaddGd skt alGgididadg
"3eyhs3Uy¥s “~eg 3U aUai'Uegs Usd slisUaUUy O
Uy Uovyosay¥ uguUesUU gsaUcgi d ;Geg’ dUvy a8i 3U
e UU0UGecde UUase3UUs 3d.eys3l) aibighrOOUB ) 966 i

Co Co Co

Cof Y~ M <
CYy ®

™

@

(@

(O}

(<)

@®©

<, Co
ﬁ(

U
LoJ .

1.122Fg G Uee UUU "~ Uy Uoroedsham)UUY ~ Uy UooUaalU (job
GdgdUee UOUU UgUY UlGceasi3aUUs Uds "~ Uy Uosvxyoe
9368id 06UUsay¥Y Hooeegd " UjUsgod®dldlUldeilg
j Uovyoe Usfhd Uysdeci atsrs “~jyeyhaUxs ( Uy U
h Ues atlsa. zyaU aUe GiGU0UdeU d Jee Uvxs
Uj UooUaaU e Uds "~ UjUatU ~Yolgalpdroge oBs liedd
cyeaddd €U " Uyscyosteyse bUdeh UgUeseUUs 8adi
"8999aalU "~ jeyfhsUrs. TYdU Ge; ¥ UdeaUue e U
6y disee 8s5UalUUs Us¥YasgoU U Usd UsyYoaUd Usg

1123FgGUee UUU aUUUGoaUged yj}o0¥3 (projects)

¢ “Uya Uxad Ux8; Gogwddd Yl spljdasy s yWsaieyY Unwldds
ee3YuUd “~j3eyfhslUed, UGgsedyd eUo¥Yaecg ecUofdegoc
T3 UUsocablpgPlddeestriBU UyelyhsUxs e 63 Ua 30 Ua
y3Ud Uy heed UUcUaUd ogoeacilcey alUd. KasUs

Bv'T< ot Bmpem h>>UI>R< BT 10 v



N1 By &E&[{B MY 1 1. “Ah ¢ A_w<h [h7hu a0

aUUUGoaUged yjyovs3, Ues "j3eyhs UasUs UsaUasze @
"8g 9936i30WH oi'y.w.Uof);Wgsoylig) Ud, edecUsec
aa’ . ). B “UjUorvosafhd Usze aslechd clas baaybhy
UgUeseUUB. . eadeysacd

EsURhd U Usd "~ Uy U ¥3y bUGosayd oaUUdoey ald
ot Udldkgs j (pmductioncellsy , aUdit d aUs UU gﬁ'esbéltdihlﬁ “ U
shop . ¢U GgaUeeUUU UgUY Ggslig¥eegs ~aUs3zUs Ut
aUdi d y6egs3 Uy UaUd)stUsay.

1.1.3bU 0 steeyed g 0 Ud € Wy W vyoed

g y3 UbeU hOw¥vgcles Tlgapdpd U Usddsyid g ddcddd

0gs3 Uy} ¢ aahplyitheds 8o yaf) i 3 3 ) cddfp dladdlbsiosay d b 0ad o
UUc3eada allc [lsaleivmilitshU; Yow 3 Ddlg U s o sddrablidlieosadaaU 3
s UU} Yu,0dg o8 podiivettoegUa s lio Yad®ga Ug  jes dlctlduksds
ceooalledcUapuadds eUqababavid UpUo¥dedas flsa U
tosUdse UzdlUafFa8dechddyddiedd s®dgddUlaghogUsWa

U dyUvyoegaphdgUgées Uy ¢ 6 ayhooadaliedaddiasi (b e Ud UW3 92
"olieos UliclyBarsi B) Uovyoed

Modular Assembly- ] g Ue Ua3Us egWdiipogbdegyUdide e o heogd Gydafl
GeUusUGUPa pOadUavlad 00 sihiids Gtddd U e Uled ¢
Uy} Yooy ocrBi 308joUrestly 8 (e iBWichal b Ydzae Gg3 Uyt vdh:
UidUy eheUB0BUREGHGRo938Jg3aU8 b3 WgleyYlielddcv) o0
"Uy Uy Ueg®0Peeaofheadieddn3s U )é @epcldddld s Wlle ocpklt ¢ e

"BHU0B8dEWa UgUe Uds eydeitie UgayYsesUUs
a6i “jJeyhsUed, UyealUa UU U seyjohhd dligy
sGUydUa AHUs caUU0@aI@al UfHU Usr@s " 30 e H1B Uz ¥ 3
51 300UUs 8 63 fh3ed Uesg U U3zUGecUusUGesci Urs
s3UyaU eU Uds e6jedad Ux¥s als¥ys oY 6or3 el
Ust 30UUs Ue ofé&Uegd agBEpdaigd oas UUUs ~sa U

Uy Uorvoed yaeUs UuU;zquUo U sUgect d GUds =
U sUyy Us Uds GgsUce bBUaUarvidd Usg GcUlUsU

] 3UatdUesscU, s alUUGBPYODEDEYd Egebbocysacg
U UsUetlUsdg U¥rs ~U;UorvolL 3, aUUUGaUgYscaegs

9 Stoll, H. S. (1986) Design for manufacture: an overvieB®ME Applied Mechanics Review89( 9 ) , 1356N1364

Bv'T< ot Bmpem h>>UI>R< BT 10 v



eUdhA8eg@U 6 eaU UUasegs 3U ycecegs eUoUai UUy
3dy v eUstie e KU

s Ueey) Gt 300UUs " 9a Ugya»seuq "Uy Uoroe U
"sUgoec¥sesaUUs URGe by Usc g ;hduﬁsee, hae ol

“3eyhs3Urs, Ukcid®Wdyd ~ Uy Uo

U
ZUdUs iydagli Ueg Ui e6g GguaUeeUUsd “~ Uy Uoroed
1
U

2 gUasegs 3U U a6 696i3U0UUs @89 uUsUusaUlal
edeUseeUUU, usUeey it 30UUsg ¥pslgyauvaillqUeq o0
aUs 2a3U00Us 6glosUGUsah®IUyed yoaUoced Uxs usU
3.AUc90Uc BgdégUUlUxB:s:U3UeUdplBeg gadiigesU¥%dg U
oUoes3hd Us 8 6ae sudoUa aU egUarvld Usg oahaUs
U0 U eUs683UaUeeUUU Usg GglGUeeUUsd UsU s0U

Z

1. BEU eU0UoUeai UUy Ud oaUs "~ sci siisddVdeg U U9 dofy
UzaUy UdevyUxy3s oaUdaGUUUUs Ui Gesacd isy allkolklesdU i
GgUeelUUasd "~ UjyUovyoed U UyUsseg Ui 8g tUlUeee.
2K3UsUaUd Udd eUo¥Yadd "esasaald U UsUelUxs
UOasegzosslfy dei 3UUs "~ jebaecsUUU U’ saeoeg’ Uz e’

G0 uUModulreaUdi d tUs g Yyeegs tsUdse ) RUg U, o
Use oslcai

Cell Manufacturing ¢ U agy UeavUY Gg0 §ws@l@U Usuu;ougmumasgw@du
s  ealU e 636i3 30U UsUU se)odsias G0 y3
eUo¥Yad “~eoesacgeay) Gal. isU Ues ahoe U
6o996368¢e95aY GUds BUUgdpepudtlsoUesgd aeg’eg’U
d eeUute saddd Uxs edeUst 3 o Wlglis y dBji
yelgs Yy} cUs d Ug3UURUQUU 30U UaUUaei 3 U

@ TQ

0 Hu, w., Kong, Z., Zhu, G., and YU, (1993) Modules famodular design of machine tools,Rnoceeding of International
Conference on Engineering Design The Hadfwegust7NH®unsta Zurich pp. 1287N1294.
1 canny, J. F. and Goldberg, K. Y. (1992) A "RISC' paradignntiustrial robos, Technical report RAMP 92, University

of California, Berkeley CA

2Merchant, E. (1985) The i nspstemstamtimecealizatidn offult compliter éntegreded manafacturimg i n
in Flexible Manufacturing Systemg/arnecke, HJ. (ed) IFS (Publications) Ltd. and Spring€erlag

13 pavis, R. K. (1991) A systems approach to machinery desigimaiedmentation, irProceedings of Eurotech Direslachine
Systems Vol ., 1. Mech E., 2N4 July, pp.19N24.

14 Tsukune, H., Tsukamoto, M., Matsushila, Tomita, F., OkemalK., Ogasawara, T., Takese, K. and Yuba, T. (1993) Modular
manufacturingJournal of Intelligent Manufacturing, 1 B3B.\Woelker, H.

15 gLack. J. T.. 1983. Cellular manufacturing systems reduce setup time, make small lotiprodachomicall ndustrial
EngineeringNovember, 3648.

Bv'T< ot Bmpem h>>UI>R< BT 10 v



seUle 89a6i 30Us ¢ doc Cet)yBdg G ckgusle adlatifgtssatiddey s(6 3
cUsgivdi U 6 ewddtleso8 )Pz ) dqlisoces s88pesUfadg UaUUs
“"U} YooadoUd¢ UtlsccU g Wgnos e3slb g i U Ws (B8 &£0g3 UL 3
GgstyWlgaUs § bty dediedl Uz e aesﬂﬂtfoyaUUBd@ Ue Uoeygd d
iyegd Uvs Us@s i Oveai BHA®RIU s UU0aUa eyjaed U

B UsUcyvyosliefhd aUs d eeUilic sadil’ 46go el
UGdUjecgoe Udd eeUtle 8sde yachndogy)t ¥c 3 dJaidlgea@d e
GSUGG'esdsysdug’UsULLbssLB;a{B’waubg’U h Ue bUdeh UgU
a0 ys3U U;o sGUYlsa8, oaUs e @63 Ua 30 UGy &oebald
UsheU oaUs GU w30 cUsjeoasdqUe Gi GUdeU ~ Uy Uox
Grow Productioni 8} haUs B4 Fea@ge) Uorvofels g Uy oUshel
U UlceaBBG&abPsei d &UDda@égslﬂJ;ﬁlEﬂﬁﬁlégﬂfJ bUsheUs!l
Useasgdei 3 oaUs UsaUUsci 3 UjoUtapPdipty) dlied
U "eeocid, giegdegpdgdo Uai UUUdk 3 0 ¢Jg o Uldlsds &
o Uu o al)iholybasd 6 d Ueg .GgtUeesUUsgd

U-shaped assembly "linez s U UgdUeUc9 jJJde sdlee d ®» 6 Ud3s @iakleee UL
99Uesd)) Usee (ygdlgd 8efU0YBele @ oUsg  ised U) oUs
0geaoy adxU Wkl Ydg) sdp Us ad d U Cbosselbss ¥(Bddsud) o i) l¥ide U
ceomgUd UgdUaUR=s D) UsecsdedByigs hall WagaiUvyusU U
Ushd ~jbpheBdedgie o) eoaBglUd vy Ua relgeejela 30 U
"soaUsdByde.glofelg U UgUe UdaU udsrd s i o ddgoanlls oy
"Uy UaaUosy d ) @ e dlliilheayUasW Ut H0BQ UFGWEL Gdi 3 csod

Ug ylade oBBBUUD YT ths d” } 6 96 3UaBW s ) eowd ghidapes pUg e Ud
"¥36U0s oaUei UHPYUII° 988> 3odfisa U diatgystainimge ~ 6 3 Ua

“"a8 685ddUa

gyodidieeysepyldgs cxdgissps Uy ¢ ¢ alhsolidvibgedailiblU ti s o U @
“Uy Uog,vyoieafUgdgs Uy d Ul blsbadjdpaidlstsyd salad e UdED) ¢
Yooded Uad Uddz U0 sGyla sl a|&fé VE @wadeey  Ugsd &Kdi Uy
JAD. Aa3Us e£9U dipUlpedan BGOUU UsiUcdEaBy UgUee UUs
GdgtUecsBdsagUs Glicggs U bsedldds U 56 Us(jeaelidswesg o
UjyoyvYedddbs Usey U Udgdgu U UbslbessalbooltrbdUlljUs ol ¥ 3 6
) Ue UUboowelld UdsgochidoyesBlady od U Gig BBsBD U a
aY3U48dasUs¥glygadgyUxs 'Hogp tarepneFereaslldqs o U00U0G
Uyx3s UgUdeessd eelwgo¥a g deds d,g¥beilld; o Ud ayllws U G0
UgUcoadtldqUé ez i GU; YoailUse st Ugdags HUUH Uhs Uys 3

UdoWide o j0yeseley e e phodldd

cQ

18 GROOVER, M. P., 198Mutomation, Production Systems, and Comp#idied ManufacturindNew Jersey: Prentiedall).

Bv'T< ot Bmpem h>>UI>R< BT 10 v



17Ny & B MY 1  *+ . 7 ah r A wcgh [hoha

21 L] & pmnpmn

Material flow —€——

T _
AR AEIE A Y S W

Better: Operators can trade elements of
Bad: Operators caged. Mo chance work. Can add and subtract
o trade elements of work operators. Tmined ones can
between them. nearly self-balance at different
{Subassembly line layout DUtpUL rates.
ORI in American plants_)

C@-jm f-%) R 29
5

Biad: Operators birdcaged. Mo-chance increase output with
i increase output with a A third oparator: t
third operator.

A 9 o fl €&l manufacturing®’
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1.2CIM i Computer Integrated Manufacturing
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19NGERSOLL ENGINEERS, 185, Integrated Manufacture (IFS Publications, Bedford, England)
20BOADEN, R. J ., 1987, CIM: Issues of Implementation, Ph.D. Thesis, Dept. of Management Sciences, UMIST, Manchester.

2L KOHLER, C, and SCHMIERL, K., 1991, CHhtechnological and organizatidnghange in the Westerman capital goods industry.
Journal of Manufacturing Systems, 10(1);21L
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23 A scheme for classifying integration typ@sGIM, SANGHOY K. DAS, INT. J. COMPUTER INTEGRATED

MANUFACTURING, 1992, VOL.5,NO. 1,10 7, pthe bimization over time, of all components comprising an organizational
system that generates a measurable output. These include all fixed and tBssgtdepeople, money, information, technology and
energye
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ACIM is the complete integration of all the elements of the manufacturingystdns, starting with

the conception and modeling of products and ending with shipment and servicing. It inclddes tie
with activities such as optimization, mathematical modeling, and schedupdational Research
Council 1986%4

ACIM is the use of computand information/communication technologies to effectively integrate all
of the engineering/design functions, manufacturing planning functions, equipment/proces
technologies, manufacturing control processes and management functions necessary to aanvert r
materials, labor, energy and information into a high quality, profitable product within a reasonable
amount of tim& (Garrett Turbine Engine Co. (Mize 1985)%°

ACIM is the integration of the total manufacturing enterprise through the use of integgttEms
and data communications coupled with new managerial philosophies that improve organizational an
personal efficiency Societyof Manufacturing Engineers(SME Blue Book, 1990)%°
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Computer aided design (CAD): zU Ue UjyoUaUae UgURrecaisgoBce
U eddoaUi a3 UUs oaUs eUUUlGYy; 83U0Us edeUssa¥ OGyl:
Computer aided manufacturing (CAM):  z U Ue U} oaUaUas UgUf GecUU>s
8o UsUlsoaUlaydy WagPdodkad@al; e3saei g easostlUe.
Computer integrated production planning & control (CIPP&C): ] gUh Ue C
6y disee 8sUalUUs 95U Us3s wyalosce Udd U edealg
tgasUesoasgi oaUs 299U Uds esaeyd U slGYOGUx¥3s o0s5U Uds
Manufacturing management (MGMT) j } dlse e 89 BaUlUa Uclbal o 0d
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24 NATIONAL RESEARCH COUNCIL, 1986, Towards a New Era in U.S. Manufacturing (Manufacturing Studies Board, National
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Production Orders, Demand
Flanning Forecasts
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Capecity

status .
Cuantities,
Due Dates

Materiale requirement
Flanning,
Capacity Planning,

Material
Requirements

Schedule
constraints

Shop Orders,
Release Dates.
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Dispatching. 1
' I
! |
Shop Shop Floor
SHOE Management.
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Collection Loading
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GThe most dangerous kind of waste is the waste wead@atognize ¢
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21.2K ) o U bkedroManufacturing

2.1.2.1 Value Seam Mapping
¢ @Value StreamMappingU a 3y 34l § W, o U 8 &Igeéh Manufacturingd @ 8 ‘Ufgdy” e a 6 g
Ua3dUsUs oheaplied s Umee d Uxs gasalL s aUs Ux¥3s ~ady 6
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2.1.2.2 Poka Yoke
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UideftfdlayYaUsygdUiUsco1 ) BdWyddlge®&UaUalaes UUEy U
U sdUxj; et Urys ".g5¢Udigghkhyddesyyamd g3 U §v) g UB Y o
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34 Rother, Mike, and Shook, John, Learning to See: ValBeam Mapping to Create Value and Eliminate Muda, version 1.3, Lean Enterprise Institute, 2003.

35 Marchwinski, Chet, and Shook, Johnitets, lean Lexicon: A Graphical Glossary for lean Thinkers, 2nd. ed., Lean Enterprise Institute, 2004.
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"The original idea behind pokgoke is to respect the intelligence of workers. Pyiees are for

freeing workerds time and mind to pNK Shimbunmor e
1988

"Error proofing is not so much a lean "tool" as it is a way of thinking and evaluating problems. It is
based on a philosophy that people do not intentionally make mistakes or perform the work
incorrectly, but for various reason mistakes can and do ocduK' Liker and D. Meier, 2006

"Defects = 0 is absolutely possibleShigeo Shingo, 1986
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37 Combining Bayers (1994) and Hinckley (2001)
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“Bayers (1994)
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State Mistake-Proofing Action
Intervention

Execute a :> Error-free

process execution N

Function

Mistake is |
about to
oceur \ Prevent Flow %
{y Control

Mistake ' N Predlct Mistake

has
occurred

Predlct Del’ect
w ' Detect Defect

Mistake

Y ' g red:ot Mistake

results in A ct
“~_Predict Defec

defact o= Detect Defcct -

Rewqu Defact:
repair free
product
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WB¢~|Task_Name ~|Resource_Initig ~ | Type ~|Summary |~ |Mileston| ~

1 U-shape line 2 Fixed DurationYes No
11 Kick-off meeting Fixed DuratioNo Yes
1.2  Installation of Bridge & additional conveyors Fixed Duratio Yes No
1.2.1 Decision about U-shape & TT line final position P;D;D;F;G;K;M;P;S;Rixed DuratiorNo No
1.2.2 Preparation of specification for connection of U-shape with existing line, offers by subcontractor P Fixed DurationNo No
1.2.3 Preparation of new conveyors / bridge S Fixed DuratioriNo No
1.2.4 Installation of conveyors & elevator #1 to existing collector line S Fixed DurationNo No
1.2.5 Installation of elavator#2 to U-shape & Bridge S Fixed DuratioriNo No
1.3  Logistics Preparation Fixed Duratio Yes No
1.3.1 Preparation of a list with the required materials for the assy of all the Vibs, Group in variants K;P Fixed DuratioriNo No
1.3.2 Gathering of material information (i.e. packaging from suppliers) & selection of transportation box for assembly Ifie Fixed DuratioriNo No
1.3.3 Kanban/Supermarket/ Milkrunner calculation S Fixed DuratioriNo No
1.3.4 Order of logistics equipment S Fixed DuratioriNo No
1.3.5 Organizing picking zones and warehouse area S Fixed DuratioriNo No
1.3.6 Preparation of milkrunner program for variants S Fixed DuratioriNo No
1.3.7 Pre-production of stock in line3 N Fixed DuratioriNo No
1.4  Racks Preparation Fixed Duratio Yes No
1.4.1 Design/construction of new racks F Fixed DurationNo No
1.4.2 Installation of new racks to FAK area F Fixed DuratioriNo No
15  Sub-assemblies Fixed Duratio Yes No
1.5.1 Preparation of sub-assemblies layout P;M Fixed DuratioriNo No
1.5.2 Preparation of air and lighting infrastructure of sub-assemblies M;S Fixed DuratioriNo No
1.5.3 Transfer of sub-assemblies to new position M Fixed DuratioriNo No
1.6 Line Balancing Fixed Duratio Yes No
1.6.1 Preparation of line balancing F;K Fixed DurationNo No
1.7  Area Preparation Fixed Duratio Yes No
1.7.1 End of KGN production Fixed DuratioNo Yes
1.7.2 Dismantling of KGN line M Fixed DurationNo No
1.7.3 End of KDN production (22 Nov.) Fixed Duratio No Yes
1.7.4 Dismantling of KDN line M Fixed DuratioriNo No
1.7.5 Preparation of ground-floor for installation of U shape & sub-assemblies z Fixed DuratioriNo No
1.7.6 Preparation of ground-floor for TKS installation 4 Fixed DuratioriNo No
1.7.7 Preparation of ground-floor for installation of 2 elevators z Fixed DuratioriNo No
1.8  TT Line Shift Fixed Duratio Yes No
1.8.1 Trial of TKS carrier loading from new position D;G Fixed DuratioriNo No
1.8.2 Preparation of detailed TKS new position layout D;P Fixed DuratioriNo No
1.8.3 Preparation of specification for suppliers D Fixed DuratioriNo No
1.8.4 Offer from supplier D Fixed DuratioriNo No
1.8.5 Detailed description of oven & conveyors modifications D Fixed DuratioriNo No
1.8.6 Specification of required air / lighting infrastructure modifications D Fixed DuratioriNo No
1.8.7 Preparation of software program for TKS carrier & conveyors D;G Fixed DurationNo No
1.8.8 Preparation of timeline for KDN & KGN fixture dismantling D;B Fixed DuratioriNo No
1.8.9 Specification of area for KDN & KGN fixtures transfer D;B Fixed DurationNo No
1.8.10 Specification of area for KDN conveyors transfer D;B Fixed DuratioriNo No
1.8.11 TKS material flow & required layout / corridor modification D Fixed DurationNo No
1.8.12 Investigation of new method for inner-liner transfer from COMI to line D Fixed DuratioriNo No
1.8.13 Investigation of new position for Top electronic and timeline for its transfer D Fixed DuratioriNo No
1.8.14 Investigation of new position for Gruko office + buffer and timeline for its transfer D Fixed DuratioriNo No
1.8.15 Investigation of repair area reduction D Fixed DuratioriNo No
1.8.16 Preparation of air and lighting infrastructure of TT line D Fixed DuratioriNo No
1.8.17 Transfer of TT line to new area D Fixed DuratioriNo No
19 FTH special equipment Fixed Duratio Yes No
1.9.1 Preparation of area for test of FTH special equipment (i.e. Elabo, workpiece carriers) B Fixed DuratioriNo No
1.9.2 Preparation & Test of FTH special equipment (i.e. Elabo, workpiece carriers) P;B Fixed DurationNo No
1.9.3 Preparation of Elabo R Fixed DuratioriNo No
1.9.4 Electrical Trial of WPC P Fixed DurationNo No
1.9.5 Trial of Battery chargers B Fixed DuratioriNo No
1.9.6 Trial of lifting device for concrete B Fixed DurationNo No
1.9.7 Order of new baterries for WPC B Fixed DuratioriNo No
1.9.8 Preparation of fixtures for WPC (for palets) P Fixed DurationNo No
1.10 Personnel training Fixed Duratio Yes No
1.10.1 Job rotation K Fixed DuratioriNo No
1.10.2 Training with work-piece carrier K Fixed DuratioriNo No
1.10.3 Training on new test stations K Fixed DuratioriNo No
1.11 Start of production in U-shape line Fixed Duratio No Yes
1.12 Ramp-up B;D;F;G;K;M;N;P;P Fixed DuratiorNo No
1.13  U-Shape optimization B;D;F;G;K;M;N;P;P Fixed DuratiorNo No
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WB{ - Task_Name

A"l'hJPER?F\naIys_is“, w oY > B

- Duratid ~ | Optimistic Duratio | Expected Duration | ~|Pessimistic Duration|~

1 U-shape line 2 25,67 wks 23,7 wks 27 wks 30,7 wks
1.1 Kick-off meeting 0 wks 0 wks 0 wks 0 wks
1.2 Installation of Bridge & additional conveyors 16 wks 13 wks 17 wks 19 wks
1.2.1 Decision about U-shape & TT line final position 1,17 wks 1wk 1wk 2 wks
1.2.2 Preparation of specification for connection of U-shape with existing line, offers by subcontractor 1,67wks 1wk 2 wks 2 wks
1.2.3 Preparation of new conveyors / bridge 11,5wks 10 wks 12 wks 13 wks
1.2.4 Installation of conveyors & elevator #1 to existing collector line 1,67 wks 1wk 2 wks 2 wks
1.2.5 Installation of elavator#2 to U-shape & Bridge 1,67 wks 1wk 2 wks 2 wks
1.3  Logistics Preparation 12,5 wks 11 wks 13 wks 15 wks
1.3.1 Preparation of a list with the required materials for the assy of all the Vibs, Group in variants 2,67wks 1wk 3wks 5wks
1.3.2 Gathering of material information (i.e. packaging from suppliers) & selection of transportation box for assembly 1883 wks 2 wks 4 wks 4 wks
1.3.3 Kanban/Supermarket/ Milkrunner calculation 2,5wks 1wk 3wks 4 wks
1.3.4 Order of logistics equipment 1,67 wks 1wk 2 wks 2 wks
1.3.5 Organizing picking zones and warehouse area 3,83wks 3wks 4 wks 5wks
1.3.6 Preparation of milkrunner program for variants 3,67wks 2wks 4 wks 6 wks
1.3.7 Pre-production of stock in line3 1,67 wks 1wk 2 wks 2 wks
1.4  Racks Preparation 9,83 wks 10 wks 10 wks 11 wks
1.4.1 Design/construction of new racks 9,5wks 8wks 10 wks 11 wks
1.4.2 Installation of new racks to FAK area 3,33wks 2wks 4 wks 4 wks
15 Sub-assemblies 20,7 wks 18,7 wks 21,7 wks 25,7 wks
1.5.1 Preparation of sub-assemblies layout 5,33wks 3wks 6 wks 8 wks
1.5.2 Preparation of air and lighting infrastructure of sub-assemblies 3,5wks 2wks 4 wks 5wks
1.5.3 Transfer of sub-assemblies to new position 1,67 wks 1wk 2 wks 2 wks
16 Line Balancing 6,83 wks 5 wks 7 wks 10 wks
1.6.1 Preparation of line balancing 6,83wks 5wks 7 wks 10 wks
1.7  Area Preparation 4,67 wks 5 wks 5 wks 3 wks
1.7.1 |End of KGN production Owks |0 wks 0 wks 0 wks
1.7.2 Dismantling of KGN line 1,17 wks 1wk 1wk 2 wks
1.7.3 |End of KDN production (22 Nov.) Owks |0 wks 0 wks 0 wks
1.7.4 Dismantling of KDN line 1,17 wks 1wk 1wk 2 wks
1.7.5 Preparation of ground-floor for installation of U shape & sub-assemblies 2,5wks 3 wks 3 wks 0wks
1.7.6  Preparation of ground-floor for TKS installation 1,17wks 1wk 1wk 2wks
1.7.7 Preparation of ground-floor for installation of 2 elevators 1,83wks 2wks 2 wks 1wk
1.8  TT Line Shift 19,87 wks19,7 wks 19,7 wks 20,7 wks
1.8.1 Trial of TKS carrier loading from new position 1,17 wks 1wk 1wk 2 wks
1.8.2 Preparation of detailed TKS new position layout 1,17 wks 1wk 1wk 2 wks
1.8.3 Preparation of specification for suppliers 1wk 1wk 1wk 1wk
1.8.4 Offer from supplier 1,17wks 1wk 1wk 2wks
1.8.5 Detailed description of oven & conveyors modifications 1,33wks 1wk 1wk 3wks
1.8.6 Specification of required air / lighting infrastructure modifications 6,17 wks 3 wks 7 wks 10 wks
1.8.7 Preparation of software program for TKS carrier & conveyors 1wk 1wk 1wk 1wk
1.8.8 Preparation of timeline for KDN & KGN fixture dismantling 1wk 1wk 1wk 1wk
1.8.9 Specification of area for KDN & KGN fixtures transfer 1,17 wks 1wk 1wk 2 wks
1.8.10 Specification of area for KDN conveyors transfer 1,17 wks 1wk 1wk 2 wks
1.8.11 TKS material flow & required layout / corridor modification 1,17wks 1wk 1wk 2wks
1.8.12 Investigation of new method for inner-liner transfer from COMI to line 1,17 wks 1wk 1wk 2 wks
1.8.13 Investigation of new position for Top electronic and timeline for its transfer 1,17 wks 1wk 1wk 2 wks
1.8.14 Investigation of new position for Gruko office + buffer and timeline for its transfer 1wk 1wk 1wk 1wk
1.8.15 Investigation of repair area reduction 1wk 1wk 1wk 1wk
1.8.16 Preparation of air and lighting infrastructure of TT line 3,17 wks 3wks 3wks 4 wks
1.8.17 Transfer of TT line to new area 2 wks 2 wks 2 wks 2 wks
19 FTH special equipment 15,17 wks13 wks 16 wks 17 wks
1.9.1 Preparation of area for test of FTH special equipment (i.e. Elabo, workpiece carriers) 1wk 1wk 1wk 1wk
1.9.2 Preparation & Test of FTH special equipment (i.e. Elabo, workpiece carriers) 9,17 wks 5wks 10 wks 15 wks
1.9.3 Preparation of Elabo 12,17 wks 10 wks 13 wks 14 wks
1.9.4 Electrical Trial of WPC 1,17 wks 1wk 1wk 2 wks
1.9.5 Trial of Battery chargers 1,17 wks 1wk 1wk 2 wks
1.9.6 Trial of lifting device for concrete 1,17 wks 1wk 1wk 2 wks
1.9.7 Order of new baterries for WPC 1,17 wks 1wk 1wk 2 wks
1.9.8 Preparation of fixtures for WPC (for palets) 5,33wks 4 wks 6 wks 6 wks
1.10 Personnel training 20,67 wks18 wks 22 wks 22 wks
1.10.1 Job rotation 13,83 wks 13 wks 14 wks 15 wks
1.10.2 Training with work-piece carrier 3,5wks 2wks 4 wks 5wks
1.10.3 Training on new test stations 3,5wks  2wks 4 wks 5 wks
1.11  Start of production in U-shape line Owks 0wks 0 wks 0 wks
1.12 Ramp-up 1,17 wks 1wk 1wk 2 wks
1.13  U-Shape optimization 3,83wks 3wks 4 wks 5wks
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3.5 Material & info flow management
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3.6 SWOT Analysis
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