m ABTOMAaTH3AIlisN TEXHOIOTIUHUX i 6i3Hec-mporeciB Volume 8, Issue 3 /2016 m
www. journal-atbp.com

UDC 006.85

OrjisA CYHACHUX CTAHAAPTIB IHTET'POBAHOI'O
BUPOBHUIITBA

Review of modern integrated production standards.

Onexcannp Ilynena, x.1.1. (Alexander Pupena, Ph.D.)*, Irop Exnbrepin, k..., mpod.( lgor Elperin, Ph.D. prof) 2, *Poman
MipkeBud, acmipaHT

L2 SHanjonansHuit yHiBEpCHTET XapyOBHX TeXHOIOTIH, KuiB
E-mails: 'pupena_san@ukr.net, %ivelperin@gmail.com, *roma_mirkevich@mail.ru

Copyright © 2014 by author and the journal “Automation technological and business - processes”.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

@ ® 4w | ONAFT
L;QL,_? Open Access

AHoTauis

Y crarri po3rusinyTi cyvacHi mizknapoani crangaptu 1SA-95 ta ISA-88 3 po3podku iHTerpoBaHUX aBTOMAaTH30BAHHX
cucreM kepyBaHHs. Iloka3zaHa o0aacTh Oil cTaHgapTiB B KOHTeKCTi iepapxiunoi mopeni minmpuemcrBa. Crarrs
no0y10BaHA TAKHM YHHOM, 1100 ONHCATH OCHOBHY CYTh CTAHAAPTIB 4Yepe3 MPU3MY OCHOBHHMX ONMCOBHX MojeJeii:
03HAYEHHS MPOAYKTY, pecypciB, miaHiB-rpadikiB i pakTHUHUX NMOKA3HUKIB BUPOOHUYOI isiibHOCTI. OnuC 03HAYEHHS
NPOAYKTY [A€ThCsl 4epe3 iepapxiuHe mpeacTaBJeHHs NPOAYKTIB Ha pi3HHUX piBHAX KepyBaHHd. Beamka yBara
HAJA€THCSl OMUCY TAKOTO0 THIIy pecypciB sIK 00JIaJHAHHS, sIKe SIBJISIETHCS 3B’ SI3HUM JIAHIIOTOM 151 BCiX HaBeIeHHX
cranaaptiB. Ha npukaani cranaapty kepyBaHHSI NepioAMYHNMH TNpolecaMi NMOKA3aHWii 3B'S30K MiXK O3HAYEHHSIM
NPOAYKTY Ta O0JAJIHAHHSIM, HAa SIKOMY BiH BHTOTOBJISIETHCA. Y CTATTi MOKa3yeTbesl iepapxis mianyBaHus ERP-
MES/MOM-SCADA (3 Touku 30py cranaapty ISA-95), B sKiii mNpoCaiTKOBYEThCA AEKOMIO3HIA 3arajbHUX
BHPOOHHYHX MUIAHIB MiAMpPHEMCTBA 10 KOHKpeTHUX podiT Ha piBHI ACKTII. Po3rasaaerbes npu3HadyeHHsA GaKTHYHUX
MOKA3HUKIB BUPOOHUUTBA Ha piBHi MES/MOM 3 ypaxyBanusam KPI. Uepe3 3arajibHi cxeMu JiarpaMu B3a€Mo3B’sI3KY
AisabHOCTell Ta iHdopMmauilini moTokn Mixk (QyHKUiIsIMM NOKa3aHa y3arajJbHeHa KapTHHA omnepauniiiHol AisyIbHOCTI
mignpuemcrea Ha piBHi MES/MOM. 3apepuryerbesi  cTaTTsi  OOIPYHTYBAHHSIM  HEOOXiTHOCTI MOIIMPEHHS,
3aTBepAKeHHsI Ta po3BUTKY cranaaprtiB ISA-88 ta ISA-95 B Ykpaini. CtaTTs Ma€ oryisiioBuii xapakTtep i Moxke 0yTH
KOPHCHOIO crieiajicTaM 3 KOMII IOTEPHO-iHTErpOBAaHMX CHCTEM KePYBaHHS a TaKO0K KepPiBHUITBY BHPOOHUYHX
NiANPUEMCTB, CHCTEMHHUX iHTerpaTopiB Ta MocTayalibHHUKIB.
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Abstract

The article deals with modern international standards ISA-95 and ISA-88 to develop integrated automated control
systems. Shown scope of standards in the context of a hierarchical model of the enterprise. Article built in such a way to
describe the essence of the standards in the light of the basic descriptive models: product definition, resources,
schedules and actual performance of production activities. Description of the product definition given by hierarchical
presentation of products at various levels of management. Much attention is given to describe this type of resources like
equipment, which is logical chain to all these standards. For example, the standard batch process control shows the
relationship between the definition of product and equipment on which it is made. The article shows the hierarchy of
planning ERP-MES / MOM-SCADA (in terms of standard ISA-95), which traced the decomposition of common
production plans of enterprises for specific works at APCS. We consider the appointment of the actual performance of
production at MES / MON considering KPI. A general scheme diagram of the relationship of activities and information
flows between the functions of generalized picture shown operating on a level MES / MOM. Finished article rationale
for distribution, approval and development of standards ISA-88 and ISA-95 in Ukraine. The article has an overview
and can be useful to specialists in computer-integrated systems control and management of industrial enterprises,
system integrators and suppliers.
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Pouans cTangapTiB B po3po0ui iHTerpoBaHNX aBTOMAaTH30BAHUX CHCTEM KepYyBaHH.

CBiTOBa TpaKkTHKa BIPOBA/PKCHHS IHTErPOBaHHX CHCTEM KEpyBaHHS BHPOOHHYMM IIiIIPHEMCTBOM IIOKa3ye 3HAYHE
MiJBUIICHHS e(QEeKTHBHOCTI iX pPoOOTH 3a paxyHOK 3MEHIICHHsS €Hepro3arpar, BHPOOHHYHX IPOCTOIB, ONTHMAaJIbHOTO
PO3NOALTYy MaTepiajbHUX Ta EHEPreTHYHUX IOTOKIB, BUKOPHCTAHHS MPHXOBAHUX PE3EPBIB, MIIBHIICHHS CIIOCTEPEKHOCTI Ta
kepoBaHocTi 06’exty [1]. 3a ocranni 20 poKiB JFOJCTBO 3HAYHO MPOCYHYJIOCH Y HAMPSIMKY BiJi 4aCTKOBOI aBTOMATH3AIlil
TEXHOJIOTIYHUX Ta OpraHi3aliifHO-eKOHOMIYHHUX MPOLECIB O CTBOPEHHS €JMHOIO IHTEIPOBAHOTO BUPOOHHMIITBA,
BIIPOBA/DKYIOUM Kpallll MPAaKTUKH B KEePyBaHHI Ta HOBITHI iH(pOpMaiiiHi TexHojorii. Pesynpratu i€l aisuibHOCTI Oynin
3aTBEPIDKEHI Y Pl MDKHAPOIHHMX CTAHIAPTIB a TAKOK OIMKCAHI y BEJMKIiM KiIBKOCTI cTaTel Ta mociOHukis [2-5]. Benukuii
BHECOK y IO MisUIBHICTH 3poOmia Hekomepiiiina opramizaiiisi MESA International [5], unenamu sikoi € BHPOOHHKH
CIeLiali30BaHOT0 TIPOrpaMHOro 3a0e3IeyeHHs], IHTerpaTopH, MPOMHUCIOBII 1 (i3MYHI 0COOM Y TOMY YHMCII 3 aKaJeMidHOl
crinbHOTH. HalGinbin nmepenosi cranaapty 3atBepania opraizauis ISA (International Society of Automation) [6]. HasiBHicTb
CBITOBHX CTaHIAPTIB TOBOPHUTH MPO YCIIIIHE BUKOPUCTAHHS 3aTBEPKCHHX B HUX TEXHOJOTIH, a HasABHICTh HaBYaIbHHX
MMOCIOHWKIB — ICHYIOUHX LKL MiATOTOBKH KaIPiB.

Ha mpotuBary Takiii BEeNHKiil KiNBKOCTI OCBITHBOTO KOHTEHTY B YCHOMY CBiTi, B YKpaiHi, Ha)kallb, Il CTAaHIAPTH Ta
BHKJIA/ICHI B HUX MiIXOAH MPAKTHYHO HE BiOMI CITITPHOTI aBTOMATHHKIB. [H(opMaris mpo mi cTangapT Ta iX IpU3HAYCHHS
TITBKY HEJJABHIM YaCOM MMOYANH 3’ SIBJIATHCS B YKPATHChKUX pecypcax [7], a IX BHCBITICHHS PAKTHYHO BifcyTHE. Ile 3HAUNTS,
IO JI0 PO3POOKH THTEIPOBAaHMX aBTOMATH30BAHUX CHUCTEM KEpyBaHHs HaBIiTh Ha BITYM3HSHHX BUPOOHMYMX MiIIPUEMCTBAX
YKpaTHChKi CUCTEMHI IHTErpaTopy MPakTUYHO HE rOTOBi. MU BBa)KaeMmo, 110 ISl YCHIITHOTO PO3BUTKY Taily3l aBTOMaTH3aIlil B
VYxpaini HeoOXiIHUI aHaJIi3 Ta MOMYJISIPU3aLlisl CBITOBHX CTaHIAPTIB 3 MOJAJIBIIOIO iX JOoKalli3alieto. Jlana craTTs npu3HadeHa
JUTS. O3HAHOMJICHHSI 3 OCHOBHUMH i7esiMH, 3akiagaeHuMu B cranaapTax ISA-88, ISA-95 ta xomiteri ISA-106, siki € HaOLIBIT
BaroMHUMH JUIsl PO3POOKH IHTEIPOBAaHUX aBTOMATH30BAaHHUX CHCTEM KEpyBaHHS.

Cepen HaWOUIBII BaXIMBHX CTAaHAAPTIB, B SIKMX CHCTEMaTH30BaHI Kpalli NPAKTUKH PO3POOKM IHTETPOBAHUX
aBromartu3oBanux cucrem kepyBauus (IACK) e amepukancoki cranmapta ANSI/ISA-95 [8-10] Ta amasnoriuni iM CBiTOBI
anamorn |EC-62264 (MEK-62264), siki 1o cyTi siBistfothest amanTariiro ISA. B VkpaiHi, Haxaib, 1i CTAHIAPTH HE MPUHHATI Ha
JIep’)KaBHOMY DiBHI, He JMBJISIYMCH HA CIPSIMOBAHICTh HA T'apPMOHI3AII0 YKPAaTHCHKUX CTaHAApPTIB 3 eBporeicbkumu. [lis
nopiBHsIHHSL, Y Pocil mpuiiHsTi Ta okanizoBani mi cranaapti sk FOCT P MOK 62264-1[11] mie nounnaroun 3 2010 poky, 110
POOUTH 1X BUKOPUCTAHHS IIPIOPUTETHUMHU HAJl KOPIOPATHBHUMH.

Jist po3yMiHHS MiCIsl Cy4acHHMX CTaHJIApTIB B IHTETPOBAaHOMY BHPOOHMIITBI, CIiI pO3MJISAaTH 1X B KOHTEKCTI
(byHKIIOHATBHOI CTPYKTYpH, ska HaBeaeHa B mepuriid yactuHi ISA-95 (mmB. puc.l). 3rimHO 1pOro cTaHmapTy iepapxis
KEepyBaHHS BUPOOHWYMM MIANPUEMCTBOM ONKCY€Thbcs 4-ma piBHSAMH: 1-ii Ta 2-W piBeHb NpPU3HAYCHWH Ui KepyBaHHS
TEXHOJIOTTYHUM TIpOLiecoM, 3-i — KepyBaHHs BupoOHImunMu ornepamisimu (MOM), 4-it — muist Gi3Hec-IUIaHyBaHHS Ta JOTICTHKIL.
Cuizt 3BepHYTH yBary, 1o I CTPYKTypa IHTErPOBAaHOTO BUPOOHHIITBA HIsIKKM YHHOM HE HaKJiaJae BUMOTH IIOJO KOHKPETHOI
peanizamii ¢ynkiii. Tak, Hanpukiang, Oesiki BCECBITHBO BiJJOMI MPOrpaMHi MPOAYKTH OXOIUIIOIOTH YaCTHHY (YHKIIH 3
KOXKHOTO 3 HaBEJCHUX PIBHIB, ajlieé HE peasi30BYIOTh BECh MEpepaxoBaHUil (YHKIIOHAN. 3 IHMX e NPUYUH 3-il piBeHb
npuitasto HasuBatn MOM (Manufacturing Operations Management) B ipotusary MES(Manufacturing Execution System),
tak sk MOM oxoruttoe Oinbine QyHKIA, HiX 11e 3asBiacHo monaeiuiro MESA. Tak, nanpukinan, MOM Bxirodae B ceOe psi
(GYHKIIH OnepaTUBHOTO KepyBaHHs OOCIYyroBYBaHHs (PI3MYHMX aKTHBIB ITJIIPHEMCTBA, L0 HE TEPea0avyacThCsi MOJIEILIIO
MES.

Bukonanns ¢yHkuii 4-ro piBHA SK MpaBHIO OXOIUTIOKOThCS cuctemamu tumy ERP (Enterprise Resource Planning).
[lepma Ta npyra wactuna cranmapty ISA-95, sxi Oynum 3aTBep/pKeHI MEpHIOUEproBO, SKpa3 IPH3HAYEHI /ISl BUPIMICHHS
npobnem iHterpauii cucteM ERP Ta MOM. To0OTo BOHM HampaBiieHi Ha onuc (MOJeNni) NpeICTaBIeHHs TaHUX, SKUMU OyIyTh
OOMIHIOBATHCS IIi CHCTEMH Ta B AEAKiM Mipi mpaBmia mporo oominy. Ciif 3a3Ha4WTH, IO B CTaHAApTaX HEMae BUMOT [0
BHYTPIIIHBOI CTPYKTYPH IHX CHCTEM Ta peaizarii KOHKPETHUX (YHKIIIH, a TITBKY 10 iX B3aeMOIil (OMUCy MaHWX) Ha Pi3HUX
pIBHSIX KepyBaHHS, IO TO3BOJHTH IHTETPYBATH Pi3HI, HABITH ICHYIOUI peai3aiii, BHOCSYH TEBHI 3MiHU A0 iX iHTepdercHOI
YaCTHHH.

Tperst Ta yetBepra yactuHa cranaapty (ISA-95.03 ta ISA-95.04) socepemkyeThest Ha B3aeMoil GYHKINN B cepeanHi
piBast MOM, Ta 3 2-M piBHeM (QYHKIIOHATBHOT MoieNi. Y JesiKiil Mipi 1Ied cTaHAapT OMUCY€E MOJIeNb caMuX (DYHKIIH 3 TOUKH
30py B3a€MOJii MK HUMH. SIK 1 B MepIIMX YacTWHAX OIMCYETHCS TUIBKMA CTPYKTypa CaMHX JAHHX, SIKHMH OOMIHIOIOTHCS
¢yHKI1, a He MporpaMHMH iHTepdeiic.

64



m ABTOMAaTH3AIlisN TEXHOIOTIUHUX i 6i3Hec-mporeciB Volume 8, Issue 3 /2016 m
www. journal-atbp.com

PiBenn 4

Business Planning 4 - BeraHOBIICHHS 1 32031I€YCHHS 1OBTOCTPOKOBHX ILIAHIB
MAPUEMCTBA - BUPOOHHIITBA, BAKOPUCTAHHS MaTepiais,

Macmtad yacy

e T T .
PiBenn 3 i i
3 - KepyBaHHs BUKOHAHHSIM POOIT IS OTpUMaHHS

Manufacturing Oa)xaHUX KiHIIEBUX MMPOAYKTiB. Benenns 3amucis i
onTHMi3alii BUpOOHHYOTO ITPOIIECY.

: & Logi stics JOCTABKH Ta BiJBaHTa)kKeHHs. BuzHaueHHs piBHA 3amaciB.. |

Operations Management

Macmtad yacy

2 - KoHTpoOJIb, IUCTIETYEPCHKE Ta aBTOMATU30BaHE KEPyBaHHS
BUPOOHHYHM TIPOIIECOM

PiBens 2

Continuo Macuirad acy
usControl Jl = @ . Jrrrroriirrreeiisreeen e .

1 - BumiproBaHHS TEXHOJIOTIYHUX 3MIHHUX, KEPYBaHHS

PiBenn 1
TEXHOJIIOTITUHUMY OTIEDATTIIMU

Puc.1 - dynKmioHambHa iepapXiuHa CTpyKTypa KepyBaHHs BUPOOHWYIMM mianpreMcTBoM 3riaHo ISA-95 (MEK 62264)

Peasrizaiis mepmioro Ta JIpyroro piBHs, 3riHO HaBeIEHOT MOJENI, OXOIUITIOIOTHCS aBTOMATH30BAHUMH CHCTEMaMHt
kepyBanHs TexHosoriuaumu nporecamu (ACKTII), Ha ki He MOIMPIOETHCS CTaHAapT. TUM He MeHIIe, B AaHii MOJeNi BKe
MIPUHHATO PO3AUIEHHS MK THIIAaMH BUPOOHUYHMX TIPOIIECIB!

1. Batch Control — kepyBanHs nepiognyHUM (MOPLIHHIM, MaJOCEPiHUM) BUPOOHUIITBOM
2. Continues Control — kepyBaHHs HeniepepBHIUM BUPOOHULITBOM
3. Discrete Control — kepyBaHHS TUCKPETHUM BHPOOHHIITBOM
e po3mineHHs 3yMOBJICHE IEBHIMH OCOOIMBOCTSMHI BUPOOHUIITBA, IO, SK BiIOMO, HAKJIAAA€ CBilf CITi HA 0COOIMBOCTI
KepyBaHHS BUPOOHWYHMMH TIporiecami. i iHTeTpyBaHHS CHCTEM IIUX PiBHIB Y 3arajibHy CHCTEMY KepyBaHHsS BUPOOHHUIITBOM
BOHH TIOBMHHI OyTH TONEPEHbO MmiarorosieHi. [lo-nepiue, kepyBaHHs BAPOOHUYMM ITiIIPHEMCTBOM BUMArae NnpeiCTaBIeHHs
pecypciB 1 AisUIBHOCTI IIMX PIBHIB y BUIVIAII MOJENEH, sSKi BIIPI3HSAIOTBCS Uil PI3HUX THMIB BUpoOHHUTB. [lo-npyre,
ITOPUTMH KepyBaHHsI 2-TO PiBHs MOBUHHI BPaxOBYBaTH HEOOXIAHICTh peaiizallii ABOXCTOPOHHBOI IHTErpallii 3a NPUHIUIIOM:
BHH3 — IUIAHYBaHHs, Bropy — (akTu4Huii crad. s nporo, B kepyBaHHi nepiogununum BupoOHunTeom (Batch Control) ke
JIOBI'M 4ac BUKOpHUCTOBYeThCsl cTanaapt ISA-88. ¥V meBHiil mipi aganrtarmist craHmapTy 3po0iieHa TakoX 1 JUIs TUCKPETHUX
BUPOOHHITB. J[J1s1 HeTlepepBHUX BUPOOHUIITB TEX ICHYIOTH amantaiii ctanmaptiB ISA-88, Tum He MeHie, Bke O Hecatu
pPOKiB BeayThcs poOoTu Haja cranmaptoMm ISA-106, sikuii mpusHaueHuid came Ui Takux 00 ekTiB. 3apa3 poboTa Haj
CTaHIapTOM TPHBAE, a TIOTIEPE/IHI Pe3yIbTaTH BUCBITIICHI B TexHiuHOMY 3BiTi (ISA-TR106). V cranmaprax ISA-88 ta ISA-106
3aKJIaJIeHi Taki mpaBuiia moOyA0BH CUCTEM KEPYBaHHS TEXHOJIOTIYHUMH TPOLIECaMH, SIKi epeadadaroTh X IHTErpalliio B €IMHY
IACK, nodynoBany 3riguo cranaapry ISA-95.
TakuM 4MHOM, Ha CHOTOAHIIIHIH JIeHb rpyna cTanaaptiB ISA oXorioe KepiBHY JisUIbHICTh HPAKTHYHO YCIX 3-X HUIKHIX
PpiBHIB iepapxii kepyBaHHs BUPOOHHYHMM I IITPUEMCTBOM:
1. ISA 95.01 ta ISA 95.02 — mozeni narux B ooMini Mixk 3-M (MOM) i 4-m (ERP) piBHem
2. I1SA 95.03 ta ISA 95.04 — moneni nannx B 00MiHi Mixk dyHKiismu 3-ro pieas (MOM) Tta B neskiit mipi oOMiHy 3
2-M
3. ISA 95.05 — BucokopiBHeBuit poToKOI [tst 00Miny sanumu 3-ro (MOM) i 4-ro (ERP) piBast
4. ISA 88.01, ISA 88.02, ISA 88.03, ISA 88.04, ISA-88.05 — craHmapTé i1 KEpyBaHHS MEPiOAUIHUM
BHPOOHHIITBOM
5. ISA TR88.02 — amanrramis cranmaptis ISA-88 amst 3amay makyBaHHs TIPOAYKILT (IMCKPETHI TIPOIIECH)
6. ISA TR88-95.00.01 — texHiunwmii 3BiT po cymicHe Bukopuctants ISA-88 ta ISA-95
7. ISA TR106 — TexniuHumii 3BIT 110 po3poOLIi CTAaHIAPTIB KEPYBaHHS HEMEPEPBHUM BUPOOHHUIITBOM
Burie HaBeneHi Tutbku cranaapt ISA, xou y OutbinocTi 3 HuX € anainoru MEK, ski nepeBaskHO MPUAMAIOTHCS [IUITXOM
IPOCTOTO 3aTBEPHKEHHS. BpaxoByroun MeBHy iHEpIiHHICTh (He MEHIII HiXK TPH POKHU) B MPOIIECi 3aTBEPIKEHHS €BPOICHCHKHX
AHAJIOTIB, HIHXKYE MU 3yIIMHUMOCS Ha OTJISII TIIBKHM OPHUTIHAIBHUX aMEPUKaHCHKUX BEPCIH.
OcHoOBHI i1ei kepyBaHHSI BUPOOHMYHNM MiANPHEMCTBOM
JIJ1st MO>KIIMBOCTI @HaJIi3y TUIMHHOTO CTaHy BUPOOHHYOTO MiANPUEMCTBA Ta KEPYBaHHSIM HUM, HOTO aKTHBH Ta JSUIBHICTh
MTOBHHHI OyTH OomrcaHi HAOOPOM B3a€MOTIOB’ sI3aHUX Moesel. KiTFouoBoto i1e€10 CTaHAapTiB € O3HAYCHHS IIUX MOJICICH Ha
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PI3HHX PIBHAX KEpPyBaHHS Ta B Pi3HUX BUPOOHMUMX oOnacTsax. CTaHAapTH JaroTh YiTKI IHCTPYKIIT 00 MTPEACTaBICHHS
BUPOOHUYMX PECYpPCIB MIIIPHEMCTBA, iX CTaHy, MOTEHIiaTy Ta (JaKTUIHOTO BUKOPHCTAHHS, IIOJ0 IEKOMITO3HUIIIT 3arajJbHIX
(byHKLI MOHITOPHHTY Ta KepyBaHHS BUPOOHWYNMH IPOLIECAMH, LIIOJI0 TIAHYBAHHS BUITYCKY MPOAYKLIT Ta THYYKOTO
(bopMyBaHHS HOBOTO THITYy poAyKTy. Lli pexoMennamii Oymu HeoHOPa30BO NEepPEBipeHi Ha BUPOOHUIITBI, TOOTO € KPAIUMHU
npakTukamu. ToMy HaBiTh y BUNIAJKy TOOYI0OBU CHCTEM KepyBaHHs 03 TOCHIaHHS Ha LI CTAHAAPTH SIK HOPMATHUBHI, iX
BUKOPUCTaHHS A€ JOCUTD TIOBHE MPE/ICTABICHHS KaTEropii, SKUMH MOYKHA ONUCATH Oyab-siKe BUPOOHHUIITBO.

V 3araibHOMY BHIIQJIKy, KepyBaHHS BUPOOHHYMMH OIIEPALiIMH MOKHA OIIMCATH HAOOPOM B3aEMOIIOB’I3aHUX MOJIEIICH!

- O3HAYEHHs MPOIYKTY, TOOTO 3 voro(Marepianu) SKMM YUHOM (HEOOXigHI poOOTH i BUMOTH JI0 OOJIaJHAHHS)
BUTOTOBHUTH MPOAYKT;

- JIOCTYTHI pecypcH, TOOTO 1110 € (MaTepiany, 00Ia HaHHs, HIIi peCypCH) TS BUTOTOBJIEHHS TPOIYKTY;

- BUPOOHHMYMH TIaH, TOOTO KOJIH 13 SKUMH AOCTYITHUMHU PECYpCaMy IJIaHY€ThCSl BUTOTOBIIIOBATH MPOIYKT;

- (akTHYHI TOKa3HUKH BUPOOHHIITBA, TOOTO SIK IPOXOJUTH BUTOTOBJICHHS MPOIYKTY.

V nogi#t Bepcii crangapty ISA-95, moniOHI Moesli BHKOPHCTOBYIOTECSI HE TUIBKH ISl ONUCY KEPYBaHHS BUPOOHUYUMH
omepartistmu (Production Operations Management), ase i 71t OITHCY TaKUX TiSUTBHOCTEH K KEPYBaHHsI OMEPAIlisIMH TEXHITHOTO
obcyrosysanust (Maintenance Operations Management), kepyBanust omeparismu KoHTposo sikocti (Quality operations
management) Ta kKepyBaHHS OIepaIlissMi MaTepialbHO-TeXHIuHOTO 3abe3nedenns (Inventory operations management). Take
MIpeCTaBIeHHs po3mupioe obnactk aii cranaapty ISA-95 na Bci ¢ynkuii piBast MOM npomucioBoro mignpueMcrsa a He
TiTbKHM Ha BUpoOHMYI. TuMm He MmeHie, crannaptu ISA-88 ta ISA-106 HampasieHi came Ha BUPOOHUYI (BYHKIIIT, TOMY HIKUYE
O1JIBIIIEC 30CePEIUMOCS Ha HUX.

O3HauveHHsI MPOAYKTY (BHPOOY)

[MepumiM po3pobiicHUM CTaHAApTOM i3 HaBeneHuX Buile cTaB ISA-88, came BiH 3aKiiaB IIy)Ke Ba)IIMBI (QyHIaMEHTAIbHI
MIPUHIMIN KepYBaHHS BUPOOHUITBOM. MaOyTh, HaliOUIbII HOBAaTOPCHKOIO KOHIICHIIIEIO B HHOMY CTaJl0 PO3AUICHHS KEPiBHUX
TMisSUTbHOCTEH Ha IIBI pi3HI KaTeropii: KepyBaHHS TEXHOJOTIYHHM IIPOIECOM Ta KEpyBaHHS POOOTOI0 obOmamHaHHS. Take
PO3MITICHHS NTa€ MOXIIMBICTh BHKOPHUCTOBYBATH ONHE 1 T€ camMe OONagHaHHS JUIi BHPOOHHIITBA PI3HUX MPOAYKTIB, IO €
MIPUHIIUTIOBAM TIPH BHUTOTOBJICHHI 0araToacoOpTUMEHTHOI MPOIYKIIii 3a 3MIHHOTO TEXHOIOTIYHOTO periameHnTty. HeoOximHi
Marepianu (TWM, KiTBKiCTh, BUMOTH), OYiKyBaHi MPOMYKTH (KiNBKICTh, TMapaMeTpH), BUMOTH 10 OOJaIHAHHS, BUMOTH 0
JIOZIATKOBUX PECypCiB, MOTPiIOHI pOOOTH 1O KEPYBAHHIO MTPOIIECOM — BCE 1€ OMKUCYETHCS B O3HAYCHHI MTPOIYKTY.

VY tepminax ISA-88, Take o3HaueHHsS MPOAYKTY 3amucyeThest B perenti (Recipe), a B ISA-95 — B mMozerni 03HauCHHSI
BupoOy (Product definition model). Cnix 3a3Hauntd, 1010 B caMOMy O3HAY€HHI HPOJYKTY BKA3y€ThCs IMOCIIJIOBHICTH
TEXHOJIOTTYHUX OIepalii, 10 J03BOJISIE «IPOrpaMyBaTH» BUPOOHWYMI MPOIEC sl OKpeMoro npoaykry. Lle e nmpuHiumnoBo
HOBHM IiIX0O/IOM, 1[0 J03BOJISIE BUPOOIISITH HOBOCTBOPEHI MPOIYKTH, HE BHOCSYU MPH IIbOMY 3MiHH B CTPYKTYPY 1 mporpamy
cucteMu KepyBaHHsA. ONHAK TaKWid MiAXiJ BAMarae HOro MATPUMKH Ha BCIX PIBHAX KepyBaHHS, 3a[MiTHUX B il QyHKIIi. Y
tepminax ISA-88 Taki TexHOJOTIYHI MporpaMu, sIKi 3alHCYIOTHCS B PEIENTi ONEpyIOTh TEXHOJOTTYHUMH TEPMiHAMH THITY
«Harpitn 10 80°C», «mepeminryBatu mpotsirom 30 XB», i Ha3uBaeThesl mpouenypHuM kepysaumsim (Procedural Control).
Iporpama B perenrax (penentypHe KepyBaHHs;) HE MOXKE BHKOHYBATHCs 0e3 00JaiHAHHS, TOMY Mepea0davacThesi M0 BOHO
Oyme peanizoBaHe 3 BHKOPHCTaHHSAM amapaTypHOTO KepyBauHs (equipment control), mo peamizoBane B cHcTeMi KepyBaHHsI
KOHKPETHHM 00J1a THAHHSIM.

VY ISA-88 3arasibHe O3HAuEHHsI MPOJAYKTY JJIsi KOHKPETHOI TEXHOJIOTIYHOI KOMIPKHM OIMCYEThCS MaicTep peLentoM
(Master Recipe). TexHosoriuHa mporpama B MaicTep pelenTi MOKe BHKOHYBATHCS Ha pi3HOMY oOnamHaHHi. st KOXHOI
napTii MPOJYKTY CTBOPIOETBCS CBOS KOIIisl MaiicTep pelenty 3 YHIKaIbHHM ineHTH(dIKaTopoMm (HOMEpOM maprii), B sKiil
BKa3yeThCsl BXKE KOHKpPETHE OONagHaHHs, W0 Oynae 3amistHe B mporeci. Ll kormis, ska Ha3WBA€ThCS KEPIBHUM PELENTOM
(Control Recipe) B mporeci NpUroTyBaHHs MapTii MOXe 3MIHFOBATHCS, 30KpeMa: TEXHOJIOTIUHI MapaMeTpH, OONaJHAHHS Ta
TEXHOJIOTiYHa Tporpama. KpiM TOro, KepiBHHH pelent SBISAETHCS THM 00’ €KTOM, Ha SIKOMY 30CEPEIKYEThCS BCS apXiBHA
iH(pOpMAaIIig IO IPOXOKESHHIO TPOIIeCy MPUTOTYBAHHS i€l MapTii MPOAYKTY, 1€ JO3BOJISIE IPOBOIHTH 11 T€HEAIOTIIO.

V ISA-95 o3HauyeHHs MPOIYKTY OMHCYETHCS MOIE/UTIO o3HadeHHs BupoOy (Product Definition), sk B cBoro uepry €
YaCTKOBHMM BHITAIKOM Mojelni o3HadeHHst omeparii (Operation Definition). Haramaemo, mo HoBa Bepcis cranmapty ISA-95
Haja€ yHiBepcaiabHi Momeni omepariiii (Operation), ockigbku B mepenik (YHKIIH BXOIATh HE TUTBKM BHPOOHHUI MisSUTBHOCTI
(TobTo poboTa 3 BUpOOOM), a i TexHiIYHE OOCIYrOBYBaHHS, OpraHizailis poOiT Mo 3a0e3MeUYeHHI0 SKOCTI Ta MaTepialbHO-
TEXHIYHOTO 3a0e3neyeHHs. X04 OMUC MOJIeTIeH MOXKe 3AaTHCS TOCUTh CKIIAJHUM (yci MOJIeNi B CTaHAApTaX AAal0ThCs B HOTAIT
UML), o BenMKOMY paxyHKY, BOHH OITHCYIOThCS 32 TUM e MpUHIUIoM mio i B ISA-88.

Pecypcu

Jlnst BupoOHHUIITBA HEOOXiqHOTO BUPOOY (MPOXYKTY) HEOOXIiAHI PEeCypcH, sKi 3TiTHO CTaHAAPTIB TaKOX OIMHMCYIOTHCS
Habopom momenei. Y ISA-88 ta ISA-106 okpemo Buminenmmm pecypcamu € obmagnanas (Equipment) sike 3abesmnedye
BUPOOIICHHs IpoayKiii. Yei iHmi pecypen (HeoOXimHI Marepiany, CHEPreTHdHiI PEeCypcH, IIEPCOHA) BXOMTh SIK IapaMeTpu
KepyBaHHs oOyajHaHHsAM, ofHak y ISA-95 s Hux nepenbadeni okpemi Mozeni. Mojeri o0iaHaHHs IepeciKalThCsl y BCIX
HaBEICHUX BHIIE CTAHAAPTAX 1 SIBISTFOTHCS 1X «CIUTBHUM 3HAMEHHUKOMY (pHC.2).
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NignpnemcTtso
(Enterprise)

Bupo6uuua
nnowagka
(Site)

OlnbHuua
(Area)
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\

kal

’
I 1
| TexHonoriuHa BupobHuua ycTaHoBKa Bupobuuua ninia 3oHa 3BepiraHna Poboui ueHtpu i
i Komipka (Process Cell) (Production unit) (Production line) (Storage zone) (Work Centers) :
I i
Inlplsinisioinlnlvivisisininioioiy A inlalnlnioiviviisioioinluiviio &g ___________ '_)_' _ﬂL ___________________________ -’
! 1 1 ¥ 1 b
i Poboua Anapar i
: AI;IJB[;taT A(T;p:; KomIpKa 36epiraHHs Pu‘ﬁNumkana.;:am i
i (Unit) [Work cell) (Storage unit) e !
. I_ _________________ _I __________________________________________ A -
Arperat Arperar Arperat Obnacte gli
06 .
(Equipment (€ ’L:“:f:n':;‘ (Equipment (Equipment 1SA-88 Ta
Module) aup Module) Module) ISA-106
Moaynb Mogynb Mogynb
KepYBaHHA Mpucrpiid KepyBaHHA ynpasniHHA
(Control (Device) (Control (Control
Module) Module) Module)
Neploguun! npouecu Henepepexl npoyecu [ucKpeTH] npoueck 36eplraHHa j
{Batch) {Continuous) (Dlscrete) (Storage)

Puc.2 - 3aranbaa Mojiens iepapxii o6maaaanss (pizuuna mojaens) it ISA-95 ta ISA-88

Crangapt ISA-95 oxomumioe QisIbHICT BEPXHIX YOTHPHOX PiBHIB (hi3UUHOT MOIET:
1. Mignpuemctso (Enterprise) — e BUpOOHWYMIT KOMIUIEKC, IO BiANOBIZaE 3a MEBHY HOMCHKIATYPY BHpPOOIB, sKi

BUITyCKAIOTHCS, BUPOOHUYMX IUIOMIAJIOK, Ha SIKKX BOHH BUITyCKAFOTHCS Ta CIIOCO0IB BUpoOHMITBA. Hanpukiazn, e
MOXKe OyTH arpornpoMHCIOBE MiANPUEMCTBO 3 JACKUIBKOMa IYKPOBHMH 3aBOJAMH, PO3TAIIOBAHHUMH B Pi3HUX
MiCLIsIX.

Bupo6unua mnomanka (Site) - me rpyma o0 ’emHaHMX 00’€KTiB 110 3a06e3MedyioTh BHPOOHHIITBO, 3TiTHO
KaJIeHJapHOTo IuiaHy. Hanpukinaz, ne Moxe OyTH 3aBox.

Bupo6uuua ninsaka (Area) — 1e rpymna 00’ €KTiB B paMKax BUPOOHHUYOT IUTOMIAKH, 1110 3a0e31edye BUPOOHHUIITBO
3riJIHO BUPOOHUYOT MOTY>KHOCTI, XapaKTepU3yIOThCsl BUPOOHUIMMHI MOXKIMBOCTIMH. Hanpukia, 1uist IyKpoBoro
3aBOJIY II€ MOXe OYTH JIiHIsI BAPOOHUIITBA IIYKPY-TICKY, IJIsl MOJIOYHOT'O — CUPHHIA IIeX a00 Macyio-1ex;

PoGouwmii nenTp — 1e TexHonoriuna komipka (Process Cell) mis nepiomuunnx mporneciB, BApOOHHYA YCTAHOBKA
(Production Unit) nis HenepepBHUX uu BUpoOHHUYa Jiinis (Production Line) mis quckpeTHuX.

e [lIpencraBieHHs MOJE TEXHOJOTYHOI KoMipku omucyerscst B ISA-88. Hampukmanx, mist  Mojgo4HOTO
BHUPOOHHUIITBA TEXHOJOTIYHOIO KOMIPKOIO MOKe OyTH JIiHis MPUTOTYBaHHS LITHHO-MOJIOUHOI POIyKIii, abo
i vacTUHA;

e IlpencraBieHHs Momeli BHPOOHHYO! YCTAHOBKM OMNMCYEThCS B TexHiuHMX 3BiTax ISA-106 [22, 23].
[TpuknagomM BUPOOHMYOI YCTAaHOBKM JUISi I[yKPOBOI'O BHUPOOHMITBA € YyCi BIUIJICHHS 3 HENEpPepPBHUMH
MpolecaMy, B T.4. TPAKT MOjayi i MUHKH OypsKy, aAndy3iliHe BiJIICHHS, BIIIJICHHS] OYUCTKH 1 T.[I.

e [IpexcraBneHHs MO/IENI TEXHOJIOTIYHOT JIHIT ISl TUCKPETHUX BUPOOHUITB MOXKEe OYTH ONHCaHa aHAJIOTI4HO
sk B ISA-TR88.00.02 [16]. Lle, nampukiam, MOXKyTh OyTH CKJIaJaibHi JIiHIi BUPOOHMITBA MOOYTOBOI
TEXHIKH.

Kpim TOro 4erBepTHii piBEHb TAKOXK OMHUCy€eThes crannapramu ISA-88 a6o ISA-106 pazom 3 HmKHUMHE 3-Ma.

V maHiit Mozgeni i «00IaTHAHHAMY» PO3YMIETHCS TIEBHA CYTHICTB, SIKa Ma€ CBOIO POITb Y BUPOOHUYNX OTIEPAIlisix a TAaKOK
BKIItoYae (pyHKINI KepyBaHHSA, IO aBTOMATH3YIOThH iX. Take 00’emHaHHS (i3uuHOro OoONMamHaHHA Ta (QYHKIIH KepyBaHHS
srimHo ISA-88 wHasmBaeThcs amapatypuum 00 ’ektom (Equipment Entity). Amaparypruii 06’ekT Mae 6a3oBi (yHKILT
KepyBaHHsI, SIKI MPU3HAYEHI JUIs BUKOHAHHS MEBHUX OIepaiiidl 3 KOHKpeTHHM oOiajaHaHHsM. KpiM 0a30BOro kepyBaHHS
o0naJHaHHAM, amapaTypHUil 00’€KT TOBMHEH MiATPUMYBATH MNPOUCAypHE KEpyBaHHs, SKE BHKOHYE oreparil, mo Oyiu
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«3aIrporpaMoBaHi» i O3HAYEHi B perenTi TexHosoroM. TakuMm crioco6om 3rigHo ISA-88 B3aeMonitoTh penenT i anapaTypHUit
00’€KT, 10 JJO3BOJISIE PEeaTi30BYBATH KepyBaHHS 00IaHaHHAM OKPEMO Bij peajizamii anropuTMiB KepyBaHHS TEXHOIOTIYHUM
IporecoM, a MoTiM 3B’s3yBaTh iX. IIpmkman Takoro 3B’sI3yBaHHS MOKa3aHWM Ha pUCYHKY 3. Tak, HANpHKIIAA, €Tand THUITY
«HArpiTH JI0...», <IIEPEMIIIyBaTH MPOTATOM...», KHaOpaTH ...» peayizoBaHi i B MPOLEAYPHOMY i B arapaTypHOMY 00’ €KTi, sKi
3’ €IHYIOThCs 1H(OpMALIHHUME TOTOKAMHE ISl [Iepeiadi KOMaH]I, apaMeTpiB Ta OTPUMAaHHS TNIMHHUX 3HAYCHb.

Keplommit pensar Anaparypidi offext
{Contral Racipe] (Equipment Entkry)

PenenTypHa IponeIypa

TEXAOI0MTHOT KoMipsR

(Recipe Process Cell
Procedure)
[ |
|II I
PenenTypHa nponexypa
L amapaty (Recipe Unit
Procedure)
/| I
| | Tocmmerscn B meoGximet murmi:
-serencrok(header)
Quepania pegenty -(opsrymalformula) !
] (Recipe Operation) ~BHMOTH iC ofxaTEaHES (equipnenT
requirements)
/1 |
| I
ETan penenty y Amaparypamii eTam
(Recipe Phase) _ (Equipment Phase)
Thmren iadopsmminmpo EM || EM || EM
XiT mponecy

T T T T T T
IC{\[lICl\[l |C\IIIC\[| |C,‘.I Il Clhll

Puc.3 - 385130k perienty 3 anapaTypHuM 00’ €KTOM Ha piBHi etamy (phase) 3rizno ISA-88

[ToniOHMM YHMHOM BiTOYBAETHCSA B3aEMOJISl HA BEPXHIX PIBHAX, 1€ O3HAUCHHS HEOOXITHOTO MPOIYKTY «CIYCKAETHCS» 3
BEpXHIX piBHIB iepapXii kepyBaHHs J10 piBHs pobounx nentpis (Work Center).

Mogpeni pecypciB, onucani BiamoBigHo 10 ISA-95, 1ar0Th MOXKIIHMBICTh 3pOOUTH 3aIMT HA JTOCTYIHE HAa JaHUHA MOMCHT
o0TaTHaHHS, TIEPCOHAN, MaTepialy Ta iHII PecypcH, SKi MOXYTh OyTH ab0 BXKe 3a/isiHI Y BUPOOHUITBI. BpaxoByroun, mo Bci
MOJIeNi B3a€MO3B’sI3aHi, pecypc Moke OyTH BKa3aHHH B SKOCTi €JIEMEHTY ITOCHJIAHHS B O3HAYEHHI MPOAYKTY, BUPOOHHIOTO
IUTaHy Ta PaKTHIHHUX TOKA3HUKIB BUPOOHUIITBA.

BupoOHuui miianu Ta BUPOOHNYI BUMOTH

[TpaBuna popmyBaHHs BUPOOHWYMX IUIAHIB HE ONKCAHI B JAHUX CTAHIAPTAxX, Tak SIK 11€ CHIBHO 3aJIeXKUTh BiJl 00’ €KTa
KepyBaHHS Ta MJXO/IB JI0 OpraHizaiii BUpoOHHYMX mpolieciB. TuM He MeHIe, nepeadadaeThesl, Mo MiJcucTemMa, sika oye
3aiimMarucs (pOpMyBaHHSIM Ta KepyBaHHSIM BUPOOHMYMM rpadikom OyJe ornepyBaTd ONHCAHMMH B CTaHIApTaX MOJIEIISIMH.
30kpema, BoHa OyJne OpieHTyBaTucs Ha HEOOXiJHWH TUIaH BUPOOJICHHS TNPOAYKIi, SKUH IEpelacThCsi 3 BEPXHIX PIBHIB,
O3HAYEHHS TPOAYKTY 1 JOCTYIMHHMX B IOTpPiOHMH MOMEHT pecypciB, siki B HboMy BkazaHi. 3rimHo ISA-95 3aranpnuii
BupoOHnumid ian (Production Schedule) no Bumycky mponykuii (auB. puc.4), skuil BU3HAYCHWI Ha PIBHI OpraHi3amiiHo-
eKOHOMIYHOTO KepyBaHHs, OITyCKAa€eThes 10 (DYHKIIN eTanpHOro miaHyBanHs BupoOHurBa (Detailed Production Scheduling),
sIKi hopMyroTh pobounii mwaH-rpadik (Work Schedule). ®opmyBanHs POBOAMTHCS BiAMOBIIHO 0 O3HAUCHHSI MPOIYKTIB, SKi
HEOOXIZTHO BUPOOWTH Ta JOCTYIHHX JUISI IIOTO pecypciB (oOmamHaHHs, TepcoHaty, Marepiamis). Hiwkde posrisiHemo 1eit
poliec 3 BUKOPUCTAHHAM Jiarpamu ['anTa.

Ha puc. 5 nokasanuii mpuKiIaa BUPOOICHHS IIECTH JOTIB (BENMKHX MapTiid) MPOJYKTIB y BUIIAAI jaiarpamu [ aHTa.
TopusoHTaNbHI JiHIT MpeAcTaBisaoTh coboro poboui mentpu (Work Centers), ski 3HaxomsaTbest Ha 4-My piBHI iepapxii
obnagHanHs (quB. puc.2). Y IaHOMYy MPHUKIAL Ul BUTOTOBJIEHHs JIOTiB HEOOXiIHO BMKOPHUCTOBYBATH JIEKiIbKA POOOYMX
LICHTPIB, KOXKEH 3 SKUX y CBOIO 4Yepry IPUHMAaE y4acTh y ITOCITIJOBHOCTI BUPOOHHITBA Pi3HMX JIOTIB mpoaykuii. Pobotn Ha
BUPOOHUIITBO 3aIUIaHOBAHKX JIOTIB y BUPOOHMUOMY Tpadiky Ha3uBarThes 3amuramu Ha podoty (Work Request). V mexax
KOYKHOTO poOOYOro LEHTPY U1 BUTOTOBJICHHS HAIMIBIPOAYKTY BUKOHYIOThCS po0oTH (job). KoxHa mapTist Uit HamiBOPOIAYKTY
BUpOOIsIEThesT B pobounx amaparax (Work Unit), me waiiMenma uwactuHa oONagHaHHSA, SKOIO MOKE ONEpYBaTH piBEHb
MES/MOM srigro ISA-95 (aus. puc. 2). TakuM YHHOM, TSI KOKHOTO poGOTOTO TIEHTPY CTBOPIOETRCS CBill Tpadik (Resource
Schedule) i B ko’keH MOMEHT Yacy Ut BUPOOHHYOT TiISTHKH GopmyeThest crmcok pobit (Job List). Cami po60TH BUKOHYIOTECSE
3rigHo 03HaueHoro B mabioni pobit (Work Master) nopsiiky po6it (Job Order).
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BupoboHaA1Hil m1aH
(Production schedule)

JeraibHe INIAHYBAHEA
BHpoGHHOTEA (Detailed
production scheduling)

Indopmanis mpo pecypcu
(Resourceinformation)

e

e

Pobounii nuan- Pobounii mian- Pobounii niaan-
rpadik (Work rpadik (Work rpadixk (Work
schedule) schedule) schedule)

JBcneTyepHu3anis
BHPOOHHOTBA
(Production dispatching)

l/‘ HacTpolKkE BHPDT{TH 30 Hactpoitkn
/ mMamuan 500 /X8 mapTii 2000 vamEs 30000 2-
. Job list 3 14:00 mpoTsrom JITPIE CHHLOTO03 x i
S 2roaud 14:30 Tponux
~. T T nIAmoK 3 14:40

BHpoGHEYA YCTAHOBKA OCHOBEA TeXHOIOTIUHA
HemepepBHere KoMipKa 3 DeploIETHEEME
3MimyBaERS mpoNecAME

BrpoGaraa ik

NAKYBAIIA

Puc.4 - lepapxist miianyBaHHS

PoGoumid vraH-rpadlik
{Work schedule}

WaGaoH pobir
{Work Master)
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Mopagok pobir
{Job Order)

BupobHuua AiHia 1

BupoGHuaa AlHla 2

3ona s36eplraHHa 1

Texnonoriuna komipka 1 4

TexHonoriuHa komipka 2

3oxa 36eplraHHA 2

Cnucok pobir

{Job List) {Work Request)

Puc.5 - Ipukian podouoro rpadiky y Bursiai giarpamu ['anta

3anuTH Ha poboTy

Ipadik pot

3040r0 LEHTRY

{Resource schedule)

Kpoku pobovoro
npouecy{Workflo
w Staps)

3rigno 1ISA-88, mnanyBaHHs Ta BUpoOHHUYI Tpadiku € OAHUM 13 BUJIIB KEPIBHOI MiSUILHOCTI, HEOOXITHOTO JIJIsl KepYBaHHS
NepioguYHUMH  miporiecamu. ['padik BHUpOOHMITBA MapTiii BH3HAYae€ sKi amapaTd B SKAH MOMEHT u4acy OyIyTh
BHKOPHCTOBYBATHCS JUISi BUPOOJICHHS KOHKPETHOI MapTii mpoaykTy. PosrisiHeMo 3B'I30K IUIAaHYyBaHHS dYepe3 MPHU3MY BCIiX

piBHIB mignpueMcTBa (auB. puc.5, puc.6).

BupoOuuunii rian (Haraayemo, 10 BUPOOHHIITBO OJMH 3 BUJIB OIEpAIiiHOl

JiSJIBHOCTI MiANPUEMCTBA) y pe3ynbTaTi aetansHoro mianyBanus (Detailed Scheduling) posnopinserscs Mik poOourMu
[IEHTpaMHu y BHUTISIO pobounx rmianiB-rpadikis (Work Schedule). ®@yukmis mucnerdeperkoro kepysanus (Dispatching) B
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peanbHOMy 4Yaci (OpMye Ta BiJICNIZIKOBY€ BHKOHAHHS CIIMCKY POOIT B KOHKPETHOMY poOOYOMY IEHTpi (TEXHONIOTiuHii
komipi). KepyBaHHsI Ta KOHTPOJIb TEXHOJIOTTYHOI KOMIPKOKO BUKOHY€ETHCS BiIIIOBIAHO 10 O3HAYCHHS TIPOLYKTY, SIKUH 3riITHO
ISA-88 st koxHOI maprii 3amaeTsest kepiBaum penenirom (Control Recipe).

Criz 3ayBakUTH, IO TTOCIIIOBHE «OITYyCKaHHS» rpadikiB MPOBOANTHCS TUIBKH Micis (GyHKIIl MIaHyBaHHs, SIKa B CBOIO
4yepry 3aluTye 3 HWKHIX pIBHIB HasBHI pecypcu. ToOTO Take pillleHHs TPUIMAETbCS B PE3yNbTaTi MOCTIMHOTO
JIBOCTOPOHHBOTO OOMIHY MDK pI3HMMHU piBHSIMH KepyBauHsi. Ha puc.6 BuaHO, 110 OprasizaiiiiHoO-eKOHOMIYHHI pPiBEHb
orpumye 3 MES/MOM indopmariro nmpo Bupobuuyi moxausocTi (Production Capability). Tyt nopeuro BiamiTuTH, mo B ISA-
95 € psa Mozeneit, sKi 00’ €qHYIOTH pi3HI THIH iHpOpMaIll (pi3HHX pecypciB, MISUTBHOCTI) 1 Ha3HUBAIOTHCSA CETMCHTAMH
(cermeHT mpoliecy, CErMEHT MPOAYKTY). BUPOOHHYI MOKIMBOCTI HAIAFOTHCS BEPXHBOMY PiBHIO Uepe3 CErMEHT Mpoliecy.

ITo puc.5 Ta 6 MOXKHA MPOCTIAUTH i€papxito o3HaYeHHs npoaykry: Product (Operation) Definition (piers ERP) -> Work
Master (pieeeb MES/MOM) -> Master Recipe (pierr ACKTII). BpaxoByroun, 110 O3HAuYCHHsS MNPOIYKTY Iependadae
MOJJIUBICTH HOTO BHKOPHUCTAHHS Ha Pi3HOMY OOJaaHaHHI, Ul KOHKPETHOTO JIOTY 1 MapTii OyayTh CTBOPEHI YHIKaJbHI iX
ex3emmursipy, Bimmosimao Work-Directive ta Work Recipe, sixi Takox OymayTs CIyryBaTH MapKepoM UTs iCTOpPii CTBOPCHHS
maprtii Ta J0Ty. Ciig B 4eproBuii pa3 BiAMITUTH, IO MMAPTis B JAHOMY BHITAAKY OyAe SBIATUCS YaCTHHOIO JIOTY.

BrEopReTonye: Jnepani

BHKPECTORVE O3eqran] B
g DaHi A CTEpeHRS

13

Baxopuctosye onspucan
DAl 2R CTROpN

DU D06 CTBOPERRE

Moam ERPARR RS ASOME MEE AW 3RS MORT-ACETHI
IEAE-L 2 USASA L L AR5 1) WA

C = O sy~ 71T T T TIIGR FOOT ™~ = T =~ POCMMOHRII " ~ I\ o R R
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Puc.6 - /liarpama B3aeM03B’s13Ky nisuibHOCTEH, ormcanux B ISA-95 ta ISA-88

[Tpu neranbHOMY BHBYEHHI CTaHAAPTIB MOXKHA MOMITUTH, 0 (yHKIII MIanyBaHHs, siki Bu3HadyeHi B ISA-88 ta ISA-95
MOXYTh HE TUIbKH SIBIISITHCS YaCTUHOIO €IMHOI iepapxii ame i mepekpuBaThcs. Lle came cTOCYEThCS 1 IHIIMX KEPiBHUX
¢yukuiit. Hampuknan srigao cranmapty 1SA-88 maptis npomykry (Batch) moske GyTr sk TOBHICTIO TOTOBHM JI0 CITOYKHBAHHSI
MPOJYKTOM, TaK i HamiBOpOJAyKTOM (MPOMDKHHM TPOAYKTOM BHpOOHMITBA). Hacammepen 1ie MOB’s3aHO 3 YHIBEpCAIbHICTIO
Mmozeni, amke MES/MOM ¢yHkiioHye He TiUTbKH B MepiognvyHOMY BUpOOHHUITBI. Kpim TOTO, He BCi CHCTEMH KepyBaHHSI
peaiizoByoTh noBHUH QyHKIionan ISA-88. 3 inmoro 60Ky, mporpamHi MPOAYKTH, IO Peasli3oByIOTh Bech (yHKIioHan ISA-
88 MOoKyTh BUKOpHCTOBYBaTHCs Ha pisHi MES/MOM.

DakTHYHI NOKA3HUKH BUPOOHULITBA

Jlns KOHTpOIO 32 BUKOHAHHSAM BHPOOHWYHX TpadikiB, aHANI3Y BHPOOHHIITBA B PEANbHOMY Yaci Ta PETPOCIICKTUBHHUX
JIAHUX CHCTeMa MOBHHHA HaJaBaTH iH(pOpMAIlIo Mpo ctaH 00’ekTy Ta mpoieciB. [ onucy 1iei iHpopmarlii 03Ha4eHO psif
MoJjienei Ta ix xoMOiHalii. Po3risHemo ciigyBaHHS iHQOpMAIIHHUX MOTOKIB (PAKTUUHHMX MOKA3HUKIB BUPOOHMIITBA uyepe3
iepapxiro kepyBauus (auB. puc.6). Jlaui mpo craH mporecy HaaxoasTh Ha piBeHb MES/MOM uepes dyHKIti0 360py AaHHX
(Data Collection). Okpim 360py i HafaHHs iHIIAM (QYHKISIM JaHHX PESKHUMY PEANbHOTO 4acy, 1 QYHKINS Takox 3ade3rnedye
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apXiByBaHHS JaHWX 3 HACTYNHHUM iX reperisiioM. 3i0paHi jaHi B «CHPOMY» BUIJISIII HE MOTPiIOHI BUPOOHWYOMY TEpPCOHAITY
MES/MOM Tta ERP, Tomy iX momepeaHs0 HEOOXiaHO 06pOOHUTH 10 MaKCHMaNbHOI iHpopMaTneHOCTI. TOOTO 3i0pani maHi, K
TPAaBUIIO, TMEPEBIPSIIOTHCS HAa 3HAXOMKEHHS B MeXKax HOpMarHBHuX 3HaueHb (Alert) a takox BimoOpaxaroThesi y BHIILL
KI0uoBHX moka3HuKiB epekruBHocTi (KPI). Ocranni MOXKyTh TAKOXK MPOXOAUTH MEPEBIPKY st (HPOPMYBAHHS B PEAIbHOMY
gaci monepemkens (Work Alert) mpo memoctaTHRO XOpoiry poOOTy amapary, TpOIeCy Y MalldH{ depe3 (YHKINi aHamizy
edexruBHocTi (Performance Analysis). BpaxoByroun BelMKe 3HAUCHHS METOMHKH po3paxyHKy KP| Ha BUpOOHMIITBI, HETABHO
O0yB pospoOienuii cranmapt I1SO 22400, npyra bacThHa SIKOTO OIKCY€ TUIIOBHH Ha0lp IMOKAa3HUKIB e()EeKTHBHOCTI Ta
AITOPHUTMH TX po3paxyHKy[24].

Baxnuporo dyukiiero MES/MOM e BincmiakoBysansst (Tracking) abo siky e Ha3WBarOTh TEHEAJOTIE, IO JO3BOJISE
BH3HAYATH ICTOPIIO BUTOTOBIICHHS] KOHKPETHOT MapTil Y¥ JIOTY MPOAYKTY: 3a/JaHi Ta AIMCHI TEXHOJIOTIUHI MapaMeTpH, MPH STKUX
TOTOBHUBCS IPOJYKT; SIKICHI TaK KUIBbKICHI ITOKa3HWKH CHPOBHHHM Ta MPOAYKTY; O3HAYCHHS MPOJYKTY, Tomio. 3rigHo ISA-88,
JUTSl IEPIOAMYHKX MPOLIECIB BIACTIAKOBYBaHHS 3a0€3IeUy€eThCsl IIUIIXOM aHaIli3y apXiBHHUX 3alMCiB KepiBHOTO penenty (Batch
Production Record) o #oro Homepy mapri.
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[lizBomsuM pHUCKy TiJ ONMMCOM OCHOBHMX IA€H KepyBaHHS BUPOOHMYMM IMiANIPUEMCTBOM HAaBEAEMO TE3UCHO iX
¢byukiionan. ISA-95 — ne craHgapTu, B SIKMX OIKMCYEThCS OpraHizailisi (yHKI[IOHYBaHHS IHTEIPOBAHOTO BHUPOOHMIITBA Ta
HaBEJICHI MOJIeI JIAaHWX, SKUMH OOMIHIOFOTHCSI (DYHKIIIOHATBHI YaCTHHH 1HTETPOBAHOI CUCTEMH KEPYBAHHS ITiIPHEMCTBOM.
To6to ISA-95 — 1ie cranaapr inrerparii ERP 3 MOM, MOM 3 ACVYTI], ta cknagosux MES/MOM wmix coGoro.

ISA-88 — me cranmapTu KepyBaHHs IepioguuHUMH mporecamu. Tak sk i B ISA-95, y ocHOBI cranmapry Jexarb
OPHUHIMIKA O3HAYCHHS TPOAYKTY (B PEIEnTi) Ta 0O3HAYEHHS Pecypcy-oOMagHaHHs, Ha IKOMY BHKOHYETHCS IIeil perent. Yci
iHII pecypeu (mepcoHa, Matepiany, eHepropecypeH) BXOAATh B PELCT B SKOCTI (GOPMYIH ad0 JOAATKOBUX BUMOTL. Y PelenT
OKpiM (hOpMYIJI BXOAWTH TaKOX MPOLENypa — TEXHOJOTIYHA IporpamMa BHIOTOBJICHHS NPOAyKTy. Perent, B ToMy uwmcii i
MIPOLIEypa, CTBOPIOETHCS TEXHOJIOTaMU 0€3 HeoOXiTHOCTI BHECEHHS 3MiH B cUcTeMy KepyBaHH:. Lle 1 € 0cHOBHOIO niepeBaroro
cucteM, moOymoBaHux Ha 0a3i ISA-88 Haj KIaCHYHUMM MOHOJITHHUMHU CHCTEMAaMHU KePYBaHHS, a/DKE HOBI MTPOIYKTH MOXKHA
CTBOPIOBATH 0€3 MOJEpHi3alii iCHYI04Y0i CHCTeMH. 3ayBakKUMO, IO B IMapaMeTPH PEIENTy MOKYTh BXOJUTH TaKOX aBapiifHi
MeXi Ta anroOpuUTMH 00POOKH BUHSATKIB, SIKi 3aJIe)KaTh Bl TEXHOJOTII MPOIYKTY.

Koxna maprist (batch) BurotoBneHoro mpoaykTy KepyeThest Ha 6as3i YHIKaIbHOTO KEPIBHOTO PEIENTY, KUl 30epiracThest
B apxiB pa3oM 31 3HAYECHHSIM TEXHOJOTIYHMX 3MIHHHMX TPOIECy, NMPU SKAX TOTOBWJACS L mapTis. Takuid miaxin aae
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MOJKJIUBICTB BIJICIIZIKOBYBATH ICTOPil0 BUTOTOBJIEHHS maprii mo ii inentudikaropy. Lle me onun Benukuii 3100yTOK AaHOTO
crangapTty. TexXHOIOTII CTaHAApPTY MOJIETIIYIOTh IUNIAHyBaHHS Ta POOUTH FHYYKIIIHMM BUKOPUCTAHHS 00JIaTHAHHS.

Heo0xinnicTh Ta NnepcneKTHBY BIPOBAIKeHHs CTAHAAPTIB B YKpaiHi

SIk MM 3a3HAYMIM Ha [OYATKY, HE AWBIIYMCH HA MEPEBIPEHY B YChOMY CBIiTi €(DEKTHBHICTh BKa3aHHUX CTaHAApTIB, B
VYkpaini BoHn Maio Bijiomi. ONUTYBaHHsS B COLIAIBHUX MEpPEXaX, CHUIKYBaHHS 3 BUPOOHHUYUM MEPCOHAJIOM MiJMPUEMCTB,
[IpeICTaBHUKAMHK CBITOBHX OpEH/IIB Ta iHTerparopamMu B YKpaiHi OKa3aB Jyxe c1a0Ky 00i3HaHICTh HaBiTh B ICHYBaHHI JaHUX
CTaH/IapTiB, HE KaXy4yH NPO IX MPHU3HAYCHHS, a TUM OuIbllie BUKOpUCTaHHs. [le mokasye He3aqoBUIbHHI CTaH MiJrOTOBKH
YKpaiHChKUX 1H)KEHEpiB 3 aBTOMarh3allii Ha piBHI BUpOOHUITBA. Hipkue po3risiHEMO, IO YOTrO 1€ MOKE MPUBOJHTH 1 SIKi
TOJTIITIIEHHS] MOKHA 3pOOHTH B HANPSIMKY PO3BUTKY.

Psit BUPOOHUIITB 3 TOMIHYIOUMMHE MEPIOANYHUMHE TpoliecamMu (Hampukiaz GpapManeBTHUHE), HA PiBHI 000B’I3KOBUX IS
BITPOBAPKEHHSI MDKHAPOJHHUX CTaHAApTiB BuMararoTh Bukopucranus ISA-88. BincyTtnicTs QyHKIiOHATY, 0 0a3yeThes Ha
penenTypHOMy KepyBaHHI HE J1a€ MOXJIMBOCTI CTBOPIOBATH HOBI PELENTH Ta IMPOBOJUTH TCHEAIOTIIO MPOAYKTY, HE KaXKydn
BXKE MO OIlEpaTUBHE IUIaHYBaHHS. JIOTENHO, IO 3YCTpiYaiIMCs BHIAIKH BUKOPUCTAHHS IHXKEHEpaMH 3 aBTOMAaTH3aLil
IHCTpyMEHTaJIbHUX 3ac00iB Ha 0a3i ISA-88 6e3 obizHaHoCTI NpUHIUIIB iX (QyHKIIOHYBaHHS. [Ipu 1IbOMY 1HXKEHEPH MPOCTO
HACIIIYBaJIH ICHYIOUY peai3aliro, cCaMOCTIHHO po30Mparovrch B Hiif METOIOM MPOoO i MOMMIIOK. Y OLIBIIOCTI K BHITAKIB,
HEOOXiTHUH (PYHKIIOHAT BHIYMYETHCS CAMOCTIMHO, 1[0 3HAYHO 3aTSTYE JKUTTEBHU IMKJI MPOEKTY Ta CHIBHO YCKIIQJHIOE
THTErpalilo MiJICUCTEM B €IMHY CUCTEMY.

PoGotn mo cranmapty ISA-106 xou i He € 3aBEpPUICHUMH, 3 OCHOBHHMH KOHIICMIISIMH 1 pe3yJibTaTaMH HOro
BUKOPHCTAHHS MOXHa 0o3HaomuTucs B [HTepHeTi. Sk BigmiuaB y cBoiii crarti JleitB Emepcon [25] aBromaTu3altist poreayp
3aIyCKy, 3yNWHKH, BUXOJly 3 HEIITATHOI CHTYyallil Ta Nepexoay Ha IHIIWH MPOIYKT Nal0Th MOXKJIMBICTH 3HAYHO yOe3nmeynTH
TEXHOJIOTIYHUM TpoLeC BiJ aBapiil Ta 3MEHIIUTH YacoBi Ta €HEpreTHyYHi BTpaTH. Taki miJXoau HE € HOBMMH, 30KpeMa BOHHU
BIJIOMi SIK MIJCHCTEMH MiATPUMKH HPUHHATTS pimeHb. OHaK OUTBIIICTh CHCTEM KEpYBaHHS HENEPEPBHUM BHPOOHHIITBOM
TPAIUIIHHO 0a3yIOTHCS BUKIIOYHO HA PETYJIFOBAHHI.

[ono cranmapris ISA-95, ix 3acTocyBaHHS B IHCTPYMEHTAIbHUX 3ac00ax He € TOTaIbHUM. Bennka dacTuHa peanmizarii
HE OIMHUPAIOTHCS Ha JAaHWM CTaHIapT, a 3pOOJeHI 3 BUKOPUCTAHHSM BJIACHUX MIJAXOJIB 1 Ba)KKO IHTETPYIOTHCSI 3 IHIIMMHU
mijicucreMaMu. Pa3oM 3 THM, y BCIX IMX peaji3ailisix 4yacTo 3yCTpidaloThCs 3arajibHi Bajd, sIKi BAXO/STh 3 HEIirOTOBICHOCTI
HIDKHIX PIBHIB KepyBaHHs. Tak, HaNpHUKIIa/, HEOJHOPA30BO BU3HAYAIIOCS BIJCYTHICTh KOHTPOIIIO JIOCTOBIPHOCTI JaHUX, IO
YHEMOXKJIMBIIIOE HaliiHUI po3paxyHok OananciB Ta KPI Ha BepxHix piBHsX. Lle moTpedye po3poOKy HIKHIX piBHIB KEpyBaHHS
MAPUEMCTBOM 3 ypaxyBaHHSM iX iHTerpaiii B iHTErpoBaHy CUCTEMy KepyBaHHs. €auHa Mojenb obnaananus 1ISA-95, ISA-
88, ISA-106 mo3Bossie po3pobisaTd mporpamue 3abesmeueHss, ckaximo, it [IJIK ta SCADA/HMI, 3 ypaxyBaHHsAM ix
TIOJJAJIBIIOT IHTETPALli] 3 BEPXHIM piBHEM.

Buninumo, mo Ha Hary TyMKY BapTO PO3TTIAAATH JaHi CTAHAAPTH B SKOCTI TOCIOHMKIB TI0 aBTOMAaTH3AIlil BUPOOHHUIITBA
Ta IHTeTpallil CHCTEM KepyBaHHS, TaK K BOHHU YiTKO BU3HAYAIOTh HEOOXiTHI PYHKINI Ta iX B3aeMOit0. Y cTaHAapTax HaBeACHI
MIPUHIIUIH JEeKOMITO3HIII{ Ta arperaryBaHHs knacuaHux ¢yHknid [ACY, mo came 1o coli Bke € BeTUKUM JociarHeHHsAM. OHa
i3 0a30BHX KOHIICMII CTAHJIAPTIB — i€ CTaH-OPIEHTOBHE KEPYBaHHsI, sIKa € CKIIAOBOI0 YCIX KOMIIOHEHTIB Mojerneil. BoHa
HEOJ/IHOPA30BO IOKa3aja CBOI MepeBar, 10 MOBUHHO CTATH apryMEHTOM ISl B3STTS Ha 030pOEHHS IbOTO MiJXOAy ycima
nporpamicramu ACKTII. Ha choromHimHiii JieHb HeMa€e >KOJHOTO aHAJIOTy HaBEJACHHM BHINE CTAaHIApTaM, y HHUX 3i0paHi
pe3yabTaT poOOTH MEPEIOBUX OpraHisalliii B 001acTi aBTOMAaTH3allli Ta HAYKOBUX JOCIIIKCHb.

Mu BBa)kaeMo, 10 TOMYJISIPU3AIlis Ta HABITH PO3BUTOK ITUX CTAaHIAPTIB B YKpalHi MOXKIUBHHA 1 HCOOXiMHUH. YKpalHCEKa
CHCTeMHa IHTETpallis BOJIOJi€ CHIBHUMH 1 TEPCHEKTUBHUMHU KaJIpaMH, OJHAK TPHBAJE OPIEHTYBaHHS HAa CXIiJHI PHHKH,
3po0OMIM IM MEIBEeXKY IMOCIyry. MH 3aKIMKaeMO JI0 CIUIBHOTO INPOCYHEHHS Ta PO3BHTKY CTaHIApTIB 4epe3 mpodeciiiHi
CHIITFHOTH, 4Yepe3 CTBOPEHHS yKpaiHOMOBHHX TociOHmKiB. Ha xadenpi IACY HamioHanpHOTO YHIBEPCHTETY XapdOBHX
texuonoriit (HYXT) Bke 3po6iicHi mepiii KPOKH B BOMY HAmpsMKY. [IpOTSTOM OCTaHHIX 2-X POKiB TPYIO0 BHKJIAIaviB Ta
MAariCTpaHTiB MPOBOIITHCS POOOTH MO TEpeKiaay CTAaHAAPTiB, TEXHIYHHX 3BITIB Ta crareil. [ma momymspmsamii maHmx
CTAHJAPTIB CTBOPCHUII CalT, Ha SIKOMY BHKIAJAOThCS yCi HaiBaxnmuBimn marepiamu [26]. HYXT e wnenom acomiarii
NPOMHKCIIOBUX MiAMPUEMCTB aBTomatu3aiil Ykpainu (AIIITAY), ska momymsapusye i CTaHmapTd 1Mo Beit Ykpaini. Oxpim
NPOCBITHUIBKOT AisbHOCTI, Ha Kadeapi [ACY y pamkax HJIP po3pobGusiersest mporpamuuii kapkac aist [JIK, sikuit moBHICTIO
CYMICHUI 3 HaBEJCHUMH CTaHJapTaMH BUIE. MU MPOIOHYEMO BHIIMM HaBYAIBHUM 3aKJIafaM Ta iHIIMM 4WIEHaM CIUIbHOTH
ABTOMATHHKIB IPUEHATHCS JIO [ILOTO PYXY, 110 3HAYHO MPOCYHe YKpaiHy B PO3BUTKY.
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