| =
2L FEBTHET

KOHCaAaITHHT

Y4yeOHO-IpaKkTHYeCKHIl CeMUHAP
«UIMH (CALS) — Ttexnosioruu. [IpodsemMbl U pelieHus NPU BHEAPEHUN
HIIN — TexHOJI0TUil HA NPEANPUATUAX PAKETHO-KOCMUYECKOU MPOMBINIIICHHOCTID)

NMMUTALINOHHOE MOAEJIUPOBAHUE
HPOU3BOJACTBEHHX CUCTEM B IPOEKTAX
TEXHUYECKOI'O IEPEBOOPYKEHUSA

LLIAIT B BYAYLLEE

+7 (495)995-25-00
contact@hetnet.ru

CAEAAUTE EMNO BMECTE C HAMW! www.hetnet.ru




FETHET

KOHCAQaITHHT

OcCHOBHbIe 3Tanbl NPOEeKTUPOBAHUSA
NPON3BOACTBEHHbIX NoApa3aernieHUun

1. MpoeKkTpoBaHUe maTepuarnibHbIX NOTOKOB B
npon3BoACTBEHHON CUcTemMe

2. PopmupoBaHue TpedboBaHUN K TEXHOJTIOTMYECKOU U
TPaAHCMOPTHO-HAKONUTESIbHON CUCTEME NMPOEKTUPYEeMOoro
NPOuU3BOACTBEHHOro nogpasaerieHns

3. PaspaboTtka cneuudukaumm nponsBoaCTBEHHOro
obopyaoBaHuA

4. PazpaboTka NNaHMPOBKU NPOU3BOACTBEHHOro noapasaesneHus




L OCHOBHbIe 3TdMNbl NPOEKTUPOBAHNA
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KOHCAQaITHHT

IIpoekTUpOBaHUE MAaTEPUAIBHBIX IOTOKOB
B IIPOU3BOJACTBCHHOU CUCTEME

[poekTupyemoe nNpon3BOACTBEHHOE NoapasaeneHme
paccMmaTpuBaeTCs Kak NPon3BOACTBEHHAs NormcTuyeckas cuctema.
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MmutaymnmoHHoe MmogennmpoBaHue

I'IpOM3BO,£I,CTBeHHOVI CnUctembl uexa

. MNocTpoeHne pusnyeckomn mogenu d
uexa (yyactka)

. 3aga4a moaenmpoBaHumA

. MopennposaHune

. NMNonyyeHne oTyeToB

. Pa3paboTka TpeboBaHu K

TPAHCNOPTHOMY U CKNaACKOMY
obopyaoBaHuio

v/

DELMIA E5
Process
Engineer

Pa3paboTKa TEXHONOTMYECKUX
MapLLPYyTOB

* OnpeneneHne npmBeaEHHOM
nporpammbl Bbinycka ans uexa (yyactka)

* YTOYHEeHMe CTAHKOEMKOCTHU

* YTOYHeHMe 06 bEMa COBOKYMNHOMo
MaTepuanbHOro NOTOKa

* 3aAaHMe KOMMNOHOBKM Liexa (y4acTka)
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MNepeyeHb onepauumn
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e OnpepeneHue CTPYKTYpbl Lexa | @ L
e OnpepeneHue cocTaBa U KOAMYecTsa S I S — |
obopyaoBaHus Ha ntobom yqaCTKev 5 T o> e .
* dopmupoBaHue NpeaBapmUTEIbHON NAAHUPOBKMU | W we I oo o
) | T SR
* OnpepeneHve TEXHONOMMYECKOM cebecToMmocTm O e
M3rOTOBNEHMA KOMMIEKCHbIX JeTanei B KaXKAoM { &= -
I Worker 8. Machme 81
Lexe I |

* OnpegeneHne TEXHOIOTMYECKON CYMMapPHOW
cebecToMmoCTM M3roTOBNEHNA KOMMJIEKCHbIX

General Investment | Simulation | Notes | Version Informaion

p,eTaneﬁ ° cDOpMMpOBaHl’Ie npeaBaputTenbHoOU e :
* KoppeKTnpoBKa cocTaBa M KOAMYecTBa M/1aHMPOBKM LIEXOB cum el Invesenc [0i0e
Calculated Vahd Invest no0e
obopyAoBaHuA Calc. Investment s valid l—
Investment Type [ Standard machine
2 »ﬁﬁmp‘“.’ 1 Software costs |U,UU€
T todel 1 ) )
& F:—ﬂProcﬁS Wr" . — Fixed Shares
5 8 Process P'an;- Tool costs joooe
o M4 Resource Vievh Installation %
T 4 y, 1 [o.00%
: g““““" Customs [o00%
jLiscpat [0.00%
Spate paits [o.00%
Risk allowance Ig_wz
Imputed Interest Iﬂ’wz
Running Tool Costs In‘my}.
Maintenance Ig_wg;y
—~Variable Shares
. worker #3, 1 Other Varniable Costs lg’ugg;h
© Felbach

Calculation
Depreciation Duration oo

’ - - DELMIA Academy
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. Mepecyet cebecToMmocTu
. [NepennaHnpoBKa

FE S|SB W Y

o Select a Filenams to 5ave Manufactuing Cost Calculation

i+ ag Assemble air filker and cover, 1 A
'+ £ Turn engine block on tate board (180¢), 1
i+ £ Attach label, 1
+ aa Cut engine block off tote board an put into pack
ﬂ Resource View Engine 3.5 HP, 1
= E# Conceptual Planning Engine 3.5 HP WORKCELL PRODUC
= "B Planning Variant Engine 3.5 HP ¥1 WORKCELL PROD
= 2l Engire %35 WORKCELL PRODUCTION Productio
Rl Forklift, 1
[ Logistics Centrum_vmI, 1
D Parts provision, 1
U% WORKCELL 1, 1
) s WORKCELL 2, 1
'+ T WORKCELL 3, 1
# 5% WORKCELL 4, 1
) T8 WORKCELL 5, 1
'+ T WORKCELL 6, 1

Worker I1, 1
& worker 12, 1
w6 worker 13, 1

# & worker 14, 1
M worker 15, 1
€ worker 16, 1
Worker VM1, 1
Waorker YMIZ, 1
{-} uefer, 1
= (8 Company Engine King WORKCELL PRODUCTION, 1
= Rf] Plant Deroit WORKCELL PRODUCTION, 1
= () Assembly shop WORKCELL PRODUCTION, 1
= E[E Assembly WORKCELL PRODUCTION Layout
3B Bereitstelwagen mit 2 Behaeltern, 1
= =l Manufacturing cell 1, 1
3 Arbeitsstubl h=515mm, 1
=[] wall shelf 640x220x1000mm, 1
32 wall shelf 640x220x1000mm,
= 2% Assembly table WORKCELL 1, 1
3 Assembly Table NEW, 1
B Table trolley 3 level 1000x700:900
9 Worker Wcl, 1
= '_d Prieumatic screwdriver, 1

P B0MEniy | 1] General I Investment | Bd Simudati

Estimated Investment |D,|I| £
Cumn. Estimated Investment |0,|]J €
Calculated Valid Invest ,m—
Calc. Investment is valid r
Investment Type | Not accessable
Software costs |D L00€

- Fixed Shares
Tool costs 0008
Installation 0,00 %
Customs 10,00 %
Transport 0,00 %
Spare paits 0,00%
Risk allowance 0,00 %
Imputed Interest 0,00%
Running Tool Costs 0.00€4
Maintenance 0,00€/y

 Variable Share:
Other Variable Costs 0,00€/h

- Calculation

Diepreciation Duration 000a
Depreciation Costs 000€y
Fixed Manufacturing Cost Multiplier 0,006h
Warable Manufacturing Cost Multiplier 0.006h
Manufactuing Costs Multipher 0,00 €/h
Ertered Manufacturing Cost Multiplier 0,00 €£/h
Calculated Manufacturing Cost Multiplier is Valid — —

1 aTtan. YToyHeHue nnaHMpPOBOK LIeXOB

AHann3 BapmMaHTOB POPMNPOBAHNA TEXHO/IOTMYECKOMN CUCTEMDI

File Selection
oup of Wolkplaces Diefaut Vahues
Select Goup of Wrkplaces for the Marufacturing Cost Caleulstion Shift Model |SMM¢IUNIENFEHTIGUNG I
[Erar CELL PRODUCTION Products " - Wage Growp [Berctadie E
leudation Method Fremizex [Prmessen Motor 235 E
& H_an-:faw_-'wrc?a Hmjie- Moy FL::L oot o PoT Curves [TPZINSELFERTIGUNG -
The o Muligorss okt o Fied ond Veriblos Costs and s Sum of MosisdeCon [T B Momensecs [ (e
 Assesement of Invest [Sum of Irvest i Allobed to Product] rputed Intesest

Explanation: The Ertire Invest of the Group of Workplaces is Assessed to the
Product, Taken into Account Depeecistion and Product Rate.

¥ Calculation Inchading Material Costs

,l_ [%/es] Depeeciation Phud[a_ [¥ears

srbes of Fieces: Tutosial for the Usage of the Manufachuring Cost Caloulation
& Pol 04.00.2011 o] Caculation Date 1| Seloct Output File for the Flepart
2| Select Group of Workplaces
" manual Fleces [fex : gmmrummm
5| Define Defaul Values
’17 Lotsize 6|  Start with Button "Calculate™
Calculate l Close
Installation [T€] 0,0
Customs [T€) 0,0
Transport [TE) 2.3
Spare parts [T€) 75
Risk allowance [TE] 15.0
Sum [TE] 248
Area [m2) 315 204
Area Costs [€] 5. 20400
Area Side Costs [€] 4729 3060
Running tool costs [€] 0
Maintenance [€) 0
Valueweighted Occupancy 0,00
Investment [TE] 7511 9.4
Software Costs [TE] 0.0 00
Tool Costs [TE) 0.0 24
Sum [TE) 751.1 938
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PacnpeneneHue notoka padoT (BapuaHTbl) No padbounm
MecTaM:

Azzembly Station b achine Test Station wiork Place Buffer Tranzport Interlaced Circulation Tranzport Tool
1
1w r1kd 1 Er s 52— <&t
1
Rezource Mame Rezource Mame Rezource Mame Rezource Mame Rezource Mame Rezource Mame Rezource Mame Rezource Mame Rezource Mame
Reszource Reszource Reszource Reszource Reszource Reszource Reszource Reszource Reszource
O &M O O =M
Sl LY
* 7 L:I > HH > =
rd 5 A i
M:Fabrication of Mew Buffer M:Azzembly of 77

Resource Extended Properties

Capacity | Medium | Quality|

Mo, | Operation Mame Frocess Time [sec] Relewant | Operation Time [sec]  Parts at same Ti...  PoT-Curve PoT Parts Rate [%]  Setup Time [sec] Lot Size RejectRate...  Comment ‘worker  Relation
00.00 Fabrication of ... 92160 Tes 180 1 100 a 1 I} Resource mne Process
Totalled 180
mas. 180
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NMocTpoeHue BapnaHTOB nnaH-rpaduMkoB paborT,

onpeaerieHne KPUTUYECKMX U OKONMOKPUTUYECKUX NYTEUN, pacyeT
ANUTEerNIbHOCTEN NPON3BOACTBEHHbIX LUKIIOB,

aHann3 CTPYKTYypbl BpeMEeHU BbINONTHEHUA onepauum:

Group Element of 'work Azzembly Fabrication Test Operation Tranzpart Biw' Operation peration
[+ 1
=t { =t {p}t{mt{at{E}{a}
Process Mame Process Mame Process Mame Process Name Frocess Name Frocess Name Frocess Name
Frocezs Mumber Frocezs Mumber Froceszs Mumber Proceszs Humber Proceszs Mumber Proceszs Mumber Frocezs Mumber
I RN} FiF e
{IH rif iy
{EH ,—-
=H

E
B

B
B

G

B EBE
B

BB
H
B

B

gobey
el il |

Lo

!

|
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NMpu npoekTUpoBaHMM NPON3BOACTBEHHON JIOTUCTUYECKOU CUCTEMBbI
UCNosb3yeTcA MeToa MaTeMaTU4eCcKoro MmoaenupoBaHusa —
uMumayuoHHoe modesiuposaHue

CyTb MeTOOa COCTOUT B 3aMeHe pearibHOM cucTeMbl LucppoBoun
MoAeribio U MoaeriupoBaHMM Ha HeU NpoueccoB
¢pyHKLMOHNPOBaHUA peanbHOU NPOU3BOACTBEHHOU CUCTEMbI

QP IPEKTUBHOCTb UCMOSb30BAHUA 3TOr0 METOA4A BO MHOIOM
onpenenseTca Hanmunem n PyHKUMOHaNom cneumnarnbHbIX
NPOrpaMMHbIX pELLUEHUN.

OOHUM U3 TaKuUX peLUEeHUin ABNAETCA XOpOoLIO cedbsl 3apekoMeHaoBaBLLee
Ha BeayLWmnx 3apybexxHbiX MalLMHOCTPOUTESbHbLIX NPeanpUATUAX
pelleHne oT MnmpoBoro nuaepa B obnactn PLM pelueHnn

Dassault Systemes — DELMIA QUEST.
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DELMIA QUEST npeacrtaBnsaeT co60M BbICOKOTEXHOSIOTMYHbIW
nporpaMmmMHoO-MeToANnYeCKUN KOMMNEeKC, npeaHasHa4YeHHbIN Ans:

e [loBbieHUs 3pheKTUBHOCTUN NPOEKTUPOBaAHUA HOBbIX U
MoAepHMU3aLUnn CyLLeCTBYHOLWMX MPON3BOACTBEHHbIX
FIOrUCTUYECKUX CUCTEM

e [loBblWeHUSA
3¢ PeKTUBHOCTHU
ynpasrieHus
NPoOu3BOACTBEHHbLIM
NTOMMCTUYECKUMM
cucrtemamm
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O6cyxaeHue mogenu ¢ NOMOLWbIO

NocTpoeHue moaenu/Ananus B QUEST QUEST Express
BxoaHble AaHHbIE R BoiXxoaHbIe AaHHbIe /_li
— 9 5
lg: D)
OTeTs - 2 4 ( /\
a ecHMe AaHHbIE . \:D =

STy ELLLIL "

1T

AHann3/On uma 8 Opt Ymo ecau ...?
Bxo, e AaHHble Aranus
( : 3HayeHus eapuaHmos
2 Yposaersopaowme
3H Ty | — ( °
----- TpeboBaHuAM)
)
YTouHeHue = 3
BXOAHbIX -
DAHHbIX
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BxoaHble AaHHbIe

HomeHKnatypa usgenum,
3arotToBOK
U rpaduK NOCTaBOK

nemeHTbl
TeXHO/ZI0rn4YecKkom
CUCTeMbl

1emeHTbl
TPaHCMNOPTHOM CUCTEMDI

dNnemeHTbI
CKNaACKOM CUCTEMDI

MNpasuna aBuXXeHuna
MaTepuasibHbIX NOTOKOB

Pabouue cmeHbl
u rpaduk pabor

NocraHoBKa 3agauun

Labor Utilization

BbixogHble AaHHble

2D vnn 3D mopgenb
NOrUCTUYECKOMN CUCTEMDI

OTyeTbl
(craTucTtueckue aaHHble)

OnTumanbHoe pewieHue,
U3 PaCCMOTPEHHDIX,
opraHusaumm paborol
CUCTEMDbI

OnTUManbHble 3HaYeHUA
napameTpos
NIOTUCTUYECKOW CUCTEMDI
(uenesoit pyHKUUNM)



LUndpoBasa Mmoaenb npou3BoaCcTBEHHOU
| . JIOTMCTUYECKOWN CUCTEMBbI

17 raTHET
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—
vamectan wogens

[TnaHnpoBka [MpaBuna npoxoxageHus

NpOn3BOACTBEHHOW CUCTEMDI MaTepuarnbHOro NOTokKa
Yyepes NPon3BOLACTBEHHYIO CUCTEMY
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VP reTHET

& 5.8 5 Pabouune
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PaspaboTka
TEXHOMNOIMMYeCKOro
MapLipyTa
N3roTOBMNEHUS
n3genus

B widget 1 Statistics 283 Utilization for Workcell_8
Part Class Kidae
YKPYNHEHO ONpefensAeTCA  |ussemey 1L EEIE ¢

NPOU3BOANTENBHOCTD TC [ ettt o S T

Min Residence ti

rl po M3 BOHCTBe H H O ro P et Avg. Residence t Max Residence (me Il].528|]8? mif ,Ideu CtiDn

| |

Num Parts Consu Min Residence time Il].528|]8? min Widget_1

Num Parts Create

nonpa3ﬂeneHMﬂ Mvg. Residence time W

Num Parts Cons wyidget_2

Num Parts Created Ilz
Num Parts Consumed I]z .
Widget _3 1 Ekment
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KonunyectBo egmnHuy
TEXHOJSTIOrMYeCcKoro
obopynosaHu4d
(paboumnx mecT)
yCTaHaBNMBaEeTCH B
COOTBETCTBUM C
3aJaHHOW
NPOM3BOANTENbHOCTbLIO
TC nytem aHanusa
KPUTNYECKOro nyTun
(BbIABIIEHUSA U
YCTPaAHEHUSA «Y3KUX»
MeCT).
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HomeHknatypa,
KONMMYEeCTBO CMEH,
pabouuni kaneHgapeb,
TUN U BEPOSATHOCTb
NOJIOMKMN
NPON3BOACTBEHHOIO
obopyaoBaHug,
TexXHonorn4yeckune
Npouecchbl PEMOHTA
NPON3BOACTBEHHOIO
obopyaoBaHuS.
npasuna bopmMmMpoBaHns BXOAHOIO N BbIXOQHOrO0 MaTepuanbHOro notoka
(rpaduKn NOCTaBOK OCHOBHbLIX M BCIOMOraTefibHbIX MaTtepunanos),

TN TPAHCNOPTHOrO U ckragckoro obopyaoBaHms,

KONn4ecTBO paboumx,

NIOrM4YecKme CBA3N MeXay TEXHONOMMYECKUM TPaHCNOPTHO-HAKONUTENbHbBIM
obopyaoBaHMEM.
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[paduK paboTt

EADay_1 Break States

I — Drcak Name  Startl lour Gtart Min
Sl Tinr: ]
a1 T e 2
Nu. ul Braaks 7 Hreak2 IBreakZ jl ) I I]
S —
Save In Wodel ile 3 Break 3 IBreak_I jl 6 I ]
cane |
1 nqies | Doy Fod Ashavine
Dreak: | UserAmibine |
Hroperlics |
i ok | cancel

Tvn 1 BEPOATHOCTb NOJIOMKMU
obopyaoBaHuS

Beta
Erlang

File: Baz=d
LserFunc

Mpon3BOACTBEHHbIN NpoLecc

O & O &= O &l 0O &

g R . R o R

O Sod o o

1




L 3Tan. UMmutaumoHHoe mogenmpoBaHue

ﬂH I'ETHET MuTtaumoHHoe mMogesimposaHme I'IpOVI3BO,EI,CTBeHHOI7I
FomcanaTHEr NOrMCcTU4YECKOU CUCTEMDI

i QUEST - [ Bun - Simulate ] - [QUEST]
4B File Model Advanced Bun CAD Draw Toolz User Pref Help - |ﬁ'|5|

Simulation Time = o] x| Simulation

Current Clock I 0:03:40

SCL Program

Model Description
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[locTaHOBKa 33434 MMUTALMOHHOINO MoAeIMpPoBaHUA

TEeXHONOrMYEeCKOM CUCTEMDI
* 3agaHue nporpammbl 1 0b6bema 3anycKa

* [locTaHoBKa cueHapwus: YTo, ecnun...?

-
o st

. W

.-

s

= MpoBeaeHVWe UMWUTALMOHHOFO MOAEMPOBAHMA

TEXHO/IOTMYECKOW CUCTEMDI

* 3anycKk moaennpoBaHuA

* [lonyyeHune oT4eTOB (CTAaTUCTUUYECKUX)

*  M3meHeHne PU3NYECKUX NEePEMEHHbIX (MU3MEHEHME KONMYECTBA
CTaHKOB)
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TunoBblie n
HacTpanmBaeMble OTYeTbl

TunoBon oTyeT Owarpammbl pacnkn

no scen Moaenu

B8 Machine1 Class Statistics =101 ]

Number of Elements

Humber of Fons : 3

1
49.4408%

Avg. Wtilization

_.AVQ- Lltilization (26)

[y— [r—— Seatitics Cobection Time - .
. s Total Parts Praduced T — Element Utilization
Teao00 ) s
o e Avg. Cont Pall1 Statistics ;|g|5| e o oz
Avg. Part Part Class IParﬂ I::.‘,",'.w .
= Fan Classes £ .
+ Processes . . Ex Fasad
Cyele Process Unload Process Hepair Process Heiup Process Avg. ldle pMax Residence time I 7.38507 hr e e T T T T T T T T T
+ Gloment | » Fun Murnb
nce o wachins fr— Labes Avg. BUs! | b cidence fime l—u T : e
Cariee Ped_Dec_iy Avg. Bust . e s prerr
Pat Classes Avg. Residence time I 0.493501 hr )
o — taton Elemert = Lakbord_1's Sog. Uklization (950
— . Crested P Crasticn e Dastroyad Parss | g Stermge Teng - — Num Parts Created 2050
Run | Fun | Bun | Fun | Run | Buso Foun 1 | Feun 2 | Run 3 Bun Bun Ren Run Bun | Run Bun Run Bun Bun Bun | Run
vj2lajr)z]s L N L L B R L A N L N Num Parts Consumed |2|]42 - L mlkord_ 1= Ao Usilization (%6
Part) (0494|0804 | 0,454 | 2060 | 2060 | 2060 | 14247 | 1A24T | 14247 | 2042 | 2042 | 2042 | 0000 | 0.000 000 | 0309 | 0.30% 0309 | 7,386 | 7386 | 7,388 -

Pallett | 0000|0000 (0000| 11 | 11 | 11 0 {0000 0,000 0,000 0,000 | 0:000 | 0.000 | 0000 | 0.000 | 0000

0o7e (0076 | oots | 0 | 0



L NMpoBepeHue aKCNepUMEHTOB
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= ol MoaenupoBaHue cueHapusa «4TO eCcrin?»

Control_¥Yar_1 Properties - | I:Ilil

1.1. OnpepeneHue ynpaBnsieMbiX nepeMmeHHbIX Mogenu Entity Type [ Daily Schedule
(Control Variable)

Entity Name I Day_1_Source

Attribute I Start Time
1.2. 3agaHve gnanasoHa u Wara U3MeHeHUs1 3Ha4YeHUN ynpaBriieMblX MinValue  [10.0000 sec
nepeMeHHbLIX Max Value | 1000.00 sec
Step | 10.0000 sec
X x|
1 3 3 Number of Experiments |4 . Control_Var_1 Control_Var_2
3. 3agaHve napameTpoB umber ofReptcsans [ Experiment 1 [T [ 70.000 sec

JKCnepnmMmeHTa

Experiment 2 | 10.000 sec | 100.000 sec
Experiment Setup |

Experiment 3 | 100.000 sec | 10.000 sec

| Start Experiments I

EXPeriment4| 100.000 sec | 100.000 sec

0K | Cancel | 0K I Cancel

—\ t Experimentation_log - BOKHOT

®ain Mpaeka ©opMat Bua  Cnpaeka

Part Classes Daily schedule start/End time set to <0

.
<PROCESS_TIME> Distribution set to <constant(l0.000000%> for <Process_1x =1
Ay, Residence Time Created Parts paily Schedule sStart/End time set to <0>

Mame <PROCESS_TIME> Distribution set to <constant(100.0000000s for <Process_ls =
Daily schedule start/End time set to <60 b

Run1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4 <PROCESS_TIME> Distribution set to <constant(l0.000000%:> for <Process_1=
paily schedule start/End time set to <60> —

Parti 0454 b.488 0.454 0.438 2048 2051 2048 2081 <PROCESS_TIME> Distribution set to <constant{100.0000000s for <Process_lx
Pallet1 0.000 0.000 0.000 0.000 11 11 11 11 i




OnTnmusaums napameTpoB JIOTNCTUYECKOWN CUCTEMbI

I'BTHET Llenb: HanTH 3KCTpeMyM LieneBo yHKLUN

KOHCAQaITHHT

Aunroput™M ontumusanuu Mopaenu

x
Number of lerations |3
Stop Time | 120.000 sec
Auto Stop INO j
Replication Mode IFixgd Number j
Number of Replications Iz

1.1. 3agaHue guanasoHa v Wwara USMeHeHuUs 3Ha4YeHUun Objective Function | | Conetraints |

napaMeTPOB ueneBoﬁ ¢YHKL‘MM — ynpaBnﬂeMblx Confidence Intervall Suggested Solutionsl
nepemeHHbIX (Control Variable)

Optimization

Run Continue |

1.2. OnpepeneHue uenesBon PyHKUNUN

Report |

0K | Cancel |

Objective Function

Optimization Type

x|

Maximize -

Objective Function I 5280{Control_Var_1->value-5280/[8.89+58.2/[Control_Var_2->value+Control_Var_3->value+Control_VYar_4->wvalue+Control_¥Yar_5->value]]

0K I Cancel |

1.3. 3agaHue KonnMyecTBa UTepauun U NOBTOPEHUN
1.4. 3agaHne ycnoBuM OCTaHOBKM npouecca onTuMmmsaumm

1.5. 3apaHue rpaHnyHbIX ycnoBuu (Constraints)
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17 raTHET

KOHCAQaITHHT

Ha akpaH MoHuTOpa

PTIMIZATION CHART 21 x|
-

Objective Function

-100 4
-200
-300

“alue

-400

-500

Iteration

Sl

Iteration Objective Value Feasible Control_Var_1 Control_Var_2

1 | 2 |-533.335 Ich | 105.000 sec | 90.000 sec

OnTumusauus. BeiBog pesynbTaToB

PRISTEY
Fun No. |3—
Heplication No. |1—
Current Best Yalue IW

B dann Optimization_log

®afin Mpaeka Qoprat Baa Crpaeka

Iteration : 1 - replication : 1

<IAT> Distribution set to <constant(l55.000000)> for <Sourcels

<PROCESS_TIME:> Distribution set to <constant(l20.000000)> for <Process_1s
<PROCESS_TIME> Distribution set to <constant(l50.000000)> for <Process_2:
<PROCESS_TIME> Distribution set to <constant(ll0.000000)> for <Process_5>
<PROCESS_TIME> Distribution set to <constant(l00.000000)> for <Process_e>

value of Objective Function = -551.869690

Iteration : 1 - replication : 2

<IAT> Distribution set to <constant(l55.000000)s for <sourcels

<PROCESS_TIME> Distribution set to <constant(l20.000000)> for <process_ls
<PROCESS_TIME> Distribution set to <constant({l50.000000)> for <Process_2>
<PROCESS_TIME» Distribution set to <constant(ll0.000000)> for <Process_3»
<PROCESS_TIME:> Distribution set to <constant(l00.000000): for <Process_6:

value of objective Function = -551.869600

Iteration : 2 - Replication : 1

<IAT> Distribution set to <constant(l05.000000)> for <sourcels

<PROCESS_TIME> Distribution set to <constant(®0.000000)> for <Process_ 1
<PROCESS_TIME» Distribution set to <constant(l35.000000)> for <Process_2»
<PROCESS_TIME> Distribution set to <constant(95.000000)> for <Process_5=
<PROCESS_TIME> Distribution set to <constant(70.000000)> for <Process_6x

value of objective Function = -533.834778

Iteration : 2 - replication : 2

<IAT> Distribution set to <constant(l05.000000)> for <Sourcels

<PROCESS_TIME» Distribution set to <constant(90.000000)> for <Process_1x
<PROCESS_TIME> Distribution set to <constant(l35.000000)> for <Process_2:
<PROCESS_TIME> Distribution set to <constant(95.000000)> for <Process_5>
<PROCESS_TIME> Distribution set to <constant(70.000000)> for <Process_&x

value of Objective Function = -533.834778

Iteration : 3 - Replication : 1

<IAT> Distribution set to <constant(l95.000000)> for <Sourcels

<PROCESS_TIME> Distribution set to <constant(l50.000000)> for <Process_ls
<PROCESS_TIME> Distribution set to <constant(l65.000000)> for <Process_2>
<PROCESS_TIME> Distribution set to <constant(l25.000000)> for <Process_5»
<PROCESS_TIME:> Distribution set to <constant(l30.000000): for <Process_6:

value of objective Function = -560.104797

The Best Iteration mNo: 2

Best value is <-533.834778>




3 atan. PopmupoBaHue TpedboBaHUM

o

1 TETHET

DopMHUpPOBaHME TPEOOBAHUN K TEXHOJOIHYECKOM U TPAHCIIOPTHO-
HAKONMUTEJIbHOU CUCTEME MPOCKTHUPYEMOI'0 IPOU3BOJACTBEHHOI0

noapasaeaeHus

TpeboBanus TpebOoBanus k

K QYHKIIUSIM (JTOTHKE) r€OMETPUUECKUM
rmapamMeTpam

Conveyor Info

Conveyor Type |n.:.:umu|ating

Stop At Load IM“

Dimensions

Stop At Unload IN“

Moving Space  [200.000 mm 6707.12 mm
Stopping Space -
pping 5p 200.000 mm BA Orientation Mode 865.531 mm
Speed 914.400 mm/sec Absolute 810.275
Relative
Maintain Orientation oK Cancel |
Part Orientation User Defined

0] .4 | Cancel 0k Cancel |




3 atan. Pa3paboTka cneundukaummn
o
ﬂ

PETHET Pa3paborTka cnenudukanuu
IPOU3BOACTBEHHOI0 000PYA0BAHUA

TpeboBaHus Tum u Mopaens o60pyaoBaHuUS

K 000pYJI0BAHUIO

1. T'abapuTHbIC pa3Mephl
[Toka3zarenu npou3BOAUTEIIbLHOCTH
3. Jloruka JIBM)KEHMS MCHOJIHUTEIILHBIX 3JIEMEHTOB
(11 TPAHCIIOPTHOM U HAKOIIMTEJIbHOM CUCTEM )
4. OObBEM HakomuTEIIEH




L 4 3tan. PaspaboTka nnaHUpPOBOK LIeXOB

2L FEBTHET

KOHCAQaITHHT

Pa3paboTka IJIaHUPOBKHM 11€Xa U BBIITYCK MPOEKTHOW JOKYMEHTAIINU

[#]|CATIA ¥5 - [Plant Layout (Readonly) ] =] |
% |

EMOVIA WS SmarTeam File Edit  View  Insert  Tools  Apalyee  Window  Help =l |

‘s lzg@rBg BB RESS Lo s ME -FES 236 @

Select an object or a command |




L 4 3tan. PaszpaboTka nnaHUpOBKU

T'BTHET Pa3padorka 3D miiaHupoBKH

KOHCAQaITHHT

H

IIPOU3BOACTBCHHOI'O ITOAPA3ACICHUSA

2x =lmlx|
=17 x|

Filter: |||

-
.

X N

$ F

‘s lzRArMz  aBGES S Lo REE o

Select pait

S VBT ARY

._..._E':‘..'LE.

g fl



4 3tan. PaspaboTka nnaHUpoBK
o
ﬂ

FETHET  (O6oznauenue KOMMYHUKaUK Ha 3D m1aHupoBKe

KOHCAQaITHHT

IIPOU3BOACTBCHHOI'O ITOAPA3ACICHUS

[#|CATIA ¥5- [C36 Ferry Project.CATPraduct] =l8lx|
EJ 2at Fle Edt Wew leen  Jook  Windw  Anhze  Help =181x|

| [ &% =) g N | [Fram-tm-cotin-aw ] [gin x|lesisa =

Ana yze Functional-Fhysical Integration g B
1~ Define Functional Document
_IPE!.[EIJ:IEIJJ._SDL

Elglpes ocnlgaye! paNglsel s yw!

= IEﬂJIZl'I'rﬂI'R ﬂ
@ B nEERAAL A0 EE )R g B A% 238 Zora

Select an object of a conmand I =A|




L 4 3tan. PaszpaboTka nnaHUpOBKU

2L FEBTHET

KOHCAQaITHHT

Bepuduxkanus nepemenieHuid nepconana B 3D
IVIAHMPOBKE MPOU3BOJACTBEHHOI0 MOAPAa3/ieJIeHUusl

Bepuduxkanus
KOMIIOHOBKH
pab6ouero mecta B 3D

Ale Bl S dohs




,

4 3Tan. YTouyHeHue niaHUpPoOBOK LieXOB

FETHET

KOHCAQaITHHT

MmutaymnmoHHoe MmogennmpoBaHue

I'IpOM3BO,£I,CTBeHHOVI CUCTEMDI LEeXa
3afayva moaennpoBaHmA d

MopenupoBaHue
NonyyeHmne oTyeToB
Pa3paboTka TpeboBaHu K
TPAHCNOPTHOMY U CKNALCKOMY
obopyaoBaHuto

DELMIA E5
Process

Engineer YTOYHEHWe cocTaBa TPAHCMOPTHOTO

N CKNAACKOro obopyaoBaHUA LEeXa

* YTOYyHeHue cneymdpumkaumm
TPAHCMOPTHOrO W CKNAACKOro
obopyaoBaHus

* YTOYHeHue cebecTonmocTm

* YTOYHEHWEe NNaHUPOBKMU




o OueHKa 3KOHOMMU4YecKou 3phpeKTMBHOCTHU

-."l rETHET OueHka 3KOHOMUYeCKOU I(PPeKTUBHOCTH, CPABHECHHE
comearans, BapHMAHTOB NMPOM3BO/JCTBA HA OCHOBE pacyeTa mokasareJei
ce0eCTOMMOCTH NPOAYKIIUH, IPOU3BOIUTEIBHOCTH TPY/AA,
3P PEeKTUBHOCTH KANTUTAJIOBJIOKECHUM:

) Vdluafion Group of Work Places N1
B Compare Manufacturing Concepts

W aluation Process Flow ... Flanning Yariant ... i [T§] 0000

Ivestment [TE] 150000,0 0.0 (mourocms [0 [T$) 0,000

Software Costs [TE] 1.0 0.0 Cmoumocms Wacmpyvedma [T 0000

Tool Costs [TE] 14.1 0.0

Sum [TE] 150015.1 0.0 Wmozo [T$) 0000

Inztallation [TE] 15001.5 0.0 Odopydobarue [T$) 0000

Custorns [TE] 150015 0.na

Tranzport [TE] 20003,0 0.a Cusfoms [T$] 0,000

Spare parts [TE] 15001 5 0.0 Tparcnopm (TSI 0000

Rizk allowance [T€] 210021 n.o 3anacHse yacmu [T$) 0000

Sum [TE] 950095 0.0 Pucku IT§! 0000

Fiunning tool costs [£] 145 0 Wmozo LTS 0000

Maintenance [£] 4444 1]

Walueweighted O cocupancy 0,00 n.c [Costs are zero) (mouMocme nod w5 151 0,000

Area [m2] ] 0 IkcnnyamauuoHse pacxoduw 1§ 0,000

Area Costs [E] 0 0 Aperda nc. (Costs are zero)

Area Side Costs [£] 1] 1]

‘wiorker amount Salary Eamer 0 0 [Nnowads M 0000

Wéarker armount Din_ect 1] 1] (moMocms niowaded 1§ 0000

Worker amaunt indirect 0 1] Area Side Costs [TS) 0000

Costz of warker [£] Salary Eamer 0 1]

Costs of warker [€] Direct 0 1] LMecm

Costs of worker [£] indirect 0 1] Ko (o /L XX I oudel 0

Sum [€] 0 0 Kommecmbo npouzbodcmbereix padowux 0
Kommecmbo venpousfodcmBerriix podoux 0

Sum of medium costs [£] 1] 1]

Costs of buffer [€] Firished Product 0 0 Cmoumocme nepconana 1§ cnpxaux 0000

Costs of buffer [£] Raw Material 1] 1] Cmoumocme nepcosana 1$] padouux 0,000

Costs of buffer [£] Semi-Finizhed Product 0 1] (mouMOoCMb NeproHa Il Bccnyxauwx 0,000

Wmozo 1] 0000



L Pusnyeckana mopenb yyactka COML

'l‘-' TETHET IIpuMep UMUTAITMOHHOTO MOIEJIUPOBAHUSA LI€Xa B MIPOEKTE
Komcan T TEXHUYECKOI0 NMepeBOOPYKEHHU.
Iean — o0ecnieyeHue 3aJaHHON MPON3BOANTEIBLHOCTH 1€Xa.




JNlornyeckasa mogenb y4yactka COMU
o
ﬂ

IT'ETHET IIpaBuiia ABMKEeHNS MaTePUAIBHBIX IOTOKOB

KOHCAQaITHHT

Part Class

Element Class

Connections

Element




Busyanusauua mogenupoBaHus

imulation Time - Second = [Efx]

Current Clock I 1906e+006 sec

Animation

QUEST - [ Run - Sim J ‘ g@




q_ A y nenvp
ﬂ

I'ETHET MopaesupoBaHue 1o 0a30BbIM JaHHBIM

KOHCAQaITHHT

Cnecapb-cdopwuk - 2 yen,;

Padoyuu yy. Nlak.lepm - 1 ven;
Kowmponep - 5 yen.
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17 raTHET

KOHCAQaITHHT

KoadhcpmumeHT 3arpy3km padboumx MecTt y4yacTka

Rab_mesto_mont_a_C4_1400_K4_N1_32 4196943 2803 303 0.000 1.081 111749 900 0 900 8,047 103,702 0.02 .89/ 0
Rab_mesto_mont_a_C4_1400_K4_N1_33 37060.473 2803 303 0.000 7.081 111.730 900 0 200 8.037 103.702 0.022 3.807 0
Rab_mesto_mont_a_C4_1400_K4_N1_34 37060.473 2803 303 0.000 7.081 111.730 900 0 200 8.037 103.702 0.022 3.807 0
Rab_mesto_mont_a_C4_1400_K4_N1_33 37060.473 2803 303 0.000 7.081 111.730 900 0 200 8.037 103.702 0.022 3.807 0
Rah_mesto_mont_a_C4_1400_K4 N1_36 37060 473 2803 305 0.000 7.081 111.730 900 0 200 8.037 103.702 0.022 3.807 0
Rab_mesto_mont_a_C4_1400_K4 N1_37 37960.473 2803305 0.000 7.081 111.730 200 0 200 8.037 103.702 0.022 8.807 0
Rab_mesto_mont_a_C4_1400_K4 N1_38 37060.473 2803 305 0.000 7.081 111.730 900 0 200 8.037 103.702 0.022 8.807 0
Rab_mesto_mont_a_C4_1400_K4 N1_30 37960.473 2803 305 0.000 7.081 111.739 900 0 900 8.037 103.702 0.022 8.897 0
Rab_mesto_mont_a_C4_1400_K4 N1_40 37960.473 2803 305 0.000 7.081 111.739 900 0 900 8.037 103.702 0.022 8.897 0

Stellazh_kompl_ALL_LIN2 40861.777 1.000 0.000 0.002 670.517 16920 0 120 0.017 670.501 0.003 8.205 0
Rab_mesto_reg_app_2_26_N2 23864.178 16998 600 0.000 41.590 675.230 180 0 120 283 310 301,920 0.003 310.321 0
Verstak_BC_2M_PuD_7_2_ State_1_7_7_N1 | 20039.209 11823 480 0.000 28.035 678.523 120 0 120 197.058 481.465 0.003 197.058 0
Rab_mesto_reg_app_2_26_N1 31785.799 9076.980 0.000 22213 681.045 120 0 60 151.283 520762 0.001 151.283 0
Stellazh_kompl_ALL_LIN1 40861.777 1.000 0.000 0.002 668.343 25380 0 180 0.017 668.326 0.004 18.905 0
Verstak_BC_2M_PuD_2_22_ State_1_7_2 N2 | 34211.777 6651.000 0.000 16.276 670190 180 0 8460 110.850 550 340 0.207 10.074 0
Verstak_BC_2M_PuD_2_22_ State_1_7_2 N1 | 38084.180 2778 600 0.000 6.800 660115 120 0 16020 46.310 622805 0.414 0.326 0
Rab_mesto_reg_app_2_26_N3 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_reg_app 2_26 N4 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_reg_app 2_26 N6 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_reg_app 2_26 N7 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_reg_app_2_26 N8 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4 N3 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4 N7 40862.777 0.000 0.000 0,000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Verstak_BC_2M_PuD_1_1_ State_1_7_1 N2 824.778 40038.000 0.000 ( 97.982) 667.597 60 0 60 667.300 0.207 0.001 333.630 0
Rab_mesto_mont_a_C4_1400_K4_N10 40862.777 0.000 0.000 St 0.000 0 [} [} 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N11 40862.777 0.000 0.000 0.000 0.000 0 [} [} 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N12 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N13 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N14 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_reg_app_2_26_N3 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N16 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N17 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N15 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N18 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N1¢ 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N2 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N20 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0
Rab_mesto_mont_a_C4_1400_K4_N21 40862.777 0.000 0.000 0.000 0.000 0 0 0 0.000 0.000 0.000 0.000 0




' _Mo.qenb 2. Pe3synbTaTbl MOAeNnnpoBaHuUA

'IL' TETHET OnruMu3anus OpraHu3anuu (CrennaJIu3anumn)
KOHCAQaITHHT paﬁoqnx MeCT

B 0 0 O O O O

Cnecaps-cdopwuk - 8 ven,;

Padoyul yy. flak.l'epm - 2 yen,;
KoHnmponep - 5 yen.




H
ﬂ

FETHET

KOHCAQaITHHT

Onrumusanus (YBeJUYCHUE) KOJIMYECTBA PpadoYux MeCT

Checapb-cbopwuk - 16 4en;

Pado4uu yy. /flak.lepm - 3 yen; -

I L 3 T 9/ e
awuRiipguiaey = v Hey

\\




' Koaq)cbwu,ueHT 3arpy3ku paboumx MecT yyacTka

2L FEBTHET

KOHCAQaITHHT

vlachine
State Times - Ave.
Name Busv - Blocked - tihfanon Process Parts P.ms No. of
Idle Proce}; : Wet Block (%) Time Added | Rejected | Products
sing
Udastok_sborki_i_el_montazha FAR RS  |4332.000| 0.000 0000 || 0000 || 0000 | o 0 0
Stellazh_kompl_one_LIN 4331.000 [ 1.000 0000 || 0023 || 67.028 | 480 0 16920
Rab_mesto_mont_a_C4_1400_K4_N1 204748 | 4037252 | 0000 || 93.196 || 9562 | 1058 | 0 1192
Rab_mesto_mont_a_C4_1400_K4_N1_2 | 894607 | 3437393 | 0000 || 79349 || 8640 | 1335 | o0 1155
Rab_mesto_mont_a_C4_1400_ K4 N1_3  |1158963| 3173.038 | 0000 || 73246 || 9498 | 1207 | 0 1058
Rab_mesto_mont_a_C4_1400_K4 N1 4 | 654728 | 3677272 | 0000 || 84886 || 9626 | 1104 | 0 1131
Rab_mesto_mont_a_C4_1400_K4_N1_5 |1401.861| 2930.139 | 0000 || 67.639 || 10838 | 1034 | 0 951
Rah mactn mant a (4 140N K4 N1 A 743 432 | 28R [A? N nnn 7 22Q 1N Q4R Q14 N 1n<1
Verstak_BC_2M PuD_1_1_ State_1_7_1 N2 | 824.778 | 40038000 | 0000 |[97982]| 667597 | 60 | 0 60



' _Mo.qenb 4. Pe3ynbTaTbl MOAENNpoOBaHUA

'l"' IETHET OnTUMH3AIHS TEXHOJIOTHYECKOro Mpomecca u
conetirnet OpraHu3auuu pado4yux MecT

B O O 0 0 0 O

Cnecapb-cdopwuk - 6 4en;

Padoyuu yy. /lak.l'epM - 3 yen,;
KoHmposep - 6 4en

B




HL MTOI’OBbIe pe3ynbTaTtbl MOAENTUPOBAHUA

3 TEeTHET
KOHCAaIOTHHT MOHCJ—‘[B]‘ MOHeHBz
OnTuMu3anus OpraHu3anuu (CrenuaJIu3anum)
MopeaupoBanue mo 6a3oBbIM JaHHBIM patoumnx Mect
Moners 3 Mogens 4
OnTumusanusa (yBeJH4YeHUeE) KOJIUIECTBA OnTuMHU3anKMda TEXHOJOTHYECKOIr0 nmpouecca u
padouux MecT OpraHu3anum padoumx MecT
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