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Wcnonb3osaure SIMATIC IT UNias

OBCYXOAEM TEMY...

ana ABTOMATU3ALIMU PABOTbI NTABOPATOPU METAJIITYPTUYECKOTO 3ABOA

A.T. lonux (OO0 "CMC-UndpopmaumoHHbie TexHonoruu')

[Mpencrasnen npoekr asromamzaymm NaGoparopuy, PEanM3oBaHHbIA HA ALIMHCKOM METATyprMyeckoM 3asoge Ha 6asze

LIMS Simatic IT Unilab.

Kntouessie cnosa: LIMS, asromamzaums na6oparopum, MES, o6pasupbl, aHamussi, KOHTPOS®.

BeepeHnue

B 2008 1. pupmoit CMC-UT u3 coctaBa rpyribl KOM-
mannit "CMC-Asromatmsauns” (r. Camapa) OBLT peaj-
30BaH TPOEKT TIJIAHUPOBAHUS M OTCIEKUBAHUS PaOOTHI
YYaCTKOB TTPOU3BOACTBA JIJISI AITMHCKOTO METaJUTypruye-
CKOTo 3aBoma (wWww.sms-automation.ru/projects/steel/
simatic-it/). B paMKkax mmpoekTa ObliIa peleHa 3agadya nH-
Terpalv UMEIOIINXCST CUCTEeM JIJISI CO3IaHUST €MMHOM aB-
TOMATU3UPOBAHHON CUCTEMBI TIJTAHUPOBAHMUSI, OTCIIEKM -
BaHUsI, MOHUTOPUHTA 1 (POPMUPOBAHMS OTYETOB O PabO-
Te arperara Koir-Tieub (AKIT) u mammHbI HeTTpepbIBHO-
ro uThs 3aroToBoK (MHJI3). Takke ObLTa pelicHa 3ama-
ya Tepenayu JaHHBIX O TMpou3BoacTBe B ERP (Oracle
Applications). B kauectBe maTdopmbl 111 TPOEKTa ObI-
n1a Beiopana MES SIMATIC IT [2] ¢dupmbr Siemens.

B 2010 . 3TOT IIpOEKT MOIYY I ITpoaoKeHue. Tpebo-
BaJIOCh BKJTIOUWTHh B CHCTEMY HOBBIN y4acTOK 3JIEKTPO-
CTaJICTUIAaBWJIBHOTO 11€Xa, KOTOPBIM TIPUIIET Ha CMEHY
MapTeHOBCKUM TieyaM, W peain30BaTh (HOpMUpOBaAHUE
cepTr(dUKATOB KauecTBa Ha MpoayKinio. OXHOM U3 KITIo-
YyeBbIX 3ajJay Oblla aBTOMaTU3alMM padoThl J1abopaTo-
puu. BaxHas cama o cebe, oHa SIBJsUIach 00513aTeIbHOM
IIJIST aBTOMATUYECKOTO (hOPMUPOBAHUST CEPTU(HUKATOB.

IIpencrosino BbIOpaTh MHGOPMALMOHHYIO TUIaTGOPMY I
Jaboparopun. B MCX0MHOM MpoeKTe UCTIONB30BaJIaCh CUCTEMA
Simatic IT, o0beauHsIONIIas HA0OP MTPOLYKTOB, KOTOPHIE B 3a-
BUCHMOCTH OT 33J[a4/ MOKHO MCIOJIB30BaTh BMECTE U TI0 OT-
nenpHOCTH. OnmH 13 pomykToB — Simatic IT Unilab obecre-
yuBaJT (DYHKITMM aBTOMATU3aIM1 paboThI TabopaTtopuu. B Ho-
BOM TPOEKTE BHIOOP ObLIT C/ie/IaH B MOJIb3Y HETO.
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Puc. 1. MNepeuers o6pasyos no naboparopmm

Onucanue pabotbl cuctembl

TpeboBanoch aBTOMATM3UPOBATh TPU J1aOOPATOPUU:
XUMMYECKYIO, MEXaHWYECKYl0 M MaKpojaabopaTopuio.
YhpoiieHHO, paboTy KaXIoil M3 HUX MOXHO OIUCATh
Kak TIOCJIEIOBATEIbHOCTD II1arOB: PErMCTpalldsl M TOJy-
yeHue o0pasliia, TPoBeeHNE aHATIN30B, TIPUHSITHE pellle-
HUS TI0 aHAJIM3aM M WCIIOJb30BaHUE pe3yabTaToB. Pas-
HUIIA 3aKJII0YaeTCsl B TepeyHe MCIBITAHUI, B XXU3HEH-
HOM IIMKJIE (0 HEM HIKE), B BOSMOXKHOCTU U TIPOLIEAYPe
TTOBTOPHOTO aHAJIN3a U B HEKOTOPBIX JIETAJISIX.

OO0pasibl MOTYT PErUCTPUPOBATHCS BPYUHYIO MJTU aB-
TOMATUYECKHU 110 HACTYIIJICHUIO COOBITUI Ha TIPOM3BOICT-
Be. MTH(opMaIlMOHHBIE TIOJIST ¥ PE3YJIBTaThl aHAJTM30B TaK-
K€ MOTYT BBOJMTHCS BPYUHYIO UJIH TTOJTy9aThCs C y4aCTKOB
MPOU3BONICTBA aBTOMaTndecku. [locie perucrpaiuu Bce
paboOTHUKM JTabopaTopuy BUASAT TIepe coOOi TepeveHb
00pas1oB (puc. 1), ¢ KOTOPbIMU OHU U pabOTAIOT.

Y 00pa3iuoB uMerTcs WX ONMUcaHus — UHGOpPMAaIU-
OHHBbIE KAapTOUKHU, K TIOJSIM KOTOPBIX 00ECIIeYrBaeTCsI
JIOCTYTI COTJIAaCHO TpaBaM, KOTOPbIe MMEIOTCS y TIOJIb30-
Batesid. Takke oOpasel] UMeeT CTaTyC, KOTOPbI MEHSIET-
Csl COTJIAaCHO HACTPOEHHOMY >KM3HEHHOMY UMKy, Ha
puc. 2 mpeacTaBieHa pabora ¢ MH(GOPMAIIMOHHOM Kap-
TOYKOI M CTaTycoM o0pasia.

Korma mig obpasiia mpoBOOATCS UCHBITAaHUS, UX pe-
3ynbrathl BHOCITCS B Unilab. Hamprmep, Ha puc. 3 npen-
CTaBJICHBI Pe3yJIBTaThl U3MEPEHUI 15T 00pa3iia B XuMuIec-
KOIi JTabopaTopuu, 3MeCh XKe TPENCTaBICHbI U Pe3yJIBTaTh
TTOBTOPHBIX aHATTM30B. [lapamMeTpbl CrpyImpOBaHbI, TPYTIIT
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I m PeaHanu3i

NapameTp En.nu3m. Huic.rpat. 3HayeHue Bepx.rpaH. PeaHanusbl WecnonHuTens
Al M.4. 0.13 0.24 0.4560 WeaHoe A.BE.
As Mm.A. 0.06 0.08 MeaHos A.B.
Ca M.A. 0.05 WMBaHos A.B.

M M.4. 0.0082 0.0120 WeaHos A.B.

C M., 0.0% 0.12 WearHoe A.E.

Mn M.A. 1.30 1.54 1.70 WMeaHoe A.B.

Si M.A. 0.50 0.62 WBaHos A.B.

0.0z 0.04 WeaHoe A.B.

0.02 0.0350 WMBaHoe A.B.

0.21 0.30 WeaHoe A.B.

0.12 0.30 WBaHoE A.B.

0

0

0

0

0

0

0.80 0

0

0

0

0

Cu M.A. 0.16 0.30 0 WeaHoe A.B.
0.04 1

M.A. WMeaHoe A.B.

3HaueHue PeaHanuse HMecnonHuTens

cheditort

WMeaHoe A.B.

MNapameTp Hux.rpan Bepx.rpaH.

Mo 0.4 o

T Mm.A. 0.02

v M.A. 0.07 WBaHos A.B.

Cev 0.429 Mearos A.B.

o o o o

Tlik 1513.065 MsaHos A.B.

Puc. 3. Pesynsratsl msmepenwii grs o6pasya

MOXeT OBbITb HeCKOJIbKO. [loib30BaTento MOCTYIIEH BBOM
3HAUEHWI, TTOBTOPHBIN aHAN3, pacyeT MapaMeTpPOB.

[Tocne Toro, Kak Bce aHAIM3bBI MPOU3BEIEHBI, K pabo-
Te noakaouaetcs corpyaHuk OTK. OH aHanu3upyer pe-
3yJIBTAThl W OTIPENEesIsieT IoKas3aTesd, KOTOpble OymayT
BKJIIOUEHBI B cepTrduKat (puc. 4). Takxke OH MOXET BbI-
TIOJTHUTH TIEPEeBOJ MAPKH, TO €CTh CMEHUTh MapKy CTaIn
MO pe3yJbTaTaM aHaJIu3a.

OTneTbHO OCTAaHOBUMCS Ha XW3HEHHOM IMKIIE 00-
pasia. B xone paboTbl 0O0pasel] HaXOAUTCS B pa3HbIX CO-
crossHusiX. CHauajza OH HOBBIH, TTOTOM TI0 HEMY Haydau
paboty, fajee ero npuHUMAIOT U T.4. Ha Kaxaom sTarne ¢
00pa3LoM MOXHO paboTaTh MO-pa3HOMY: Ha OMTHOM 3Ta-
e TIpY HAJIMIUU IIPaB MOXKXHO BBOIUTH JaHHEIC, HA IPY-
TOM — ellle U yke HeT. Ha puc. 5 mpeacTaBiieH XX1U3HeH-
HBII LUKJI o0pa3ua xuMudeckoil taboparopuu. Onuca-
HIE COCTOSTHUI U TIepeueHb BO3MOXHBIX JICHCTBUIT Hal
00pa31oM MPeaCTaBIEHbI B TAOIULIE.

Hanee ocTaHOBUMCSI HA OCOOEHHOCTSX U BO3MOXKHOC-
Tsx Unilab, koTopbie ObLIM MCIIOJb30BaHbI MPU CO3/a-
HUW CUCTEMEL.

Onucanue SIMATIC IT Unilab
SIMATIC IT Unilab — aTo cucrema yrpaBjieHUs Ja-
o6opatopueii (LIMS), obecneurBaroiiasi aBToMaTU3alnio
JTabopaTopuii KOHTPOJST KadecTBa Ha IPOMBIILIICHHBIX
TIPEOIIPUSATUSIX M CEpBUCHBIX TabopaTopuit OHa OXBaThI-
BaeT BCE OCHOBHBIE MPOIIECCHI PaOOTHI JIAOOPATOPUM, Ha-
yurHag OT yrpasiieHus jabopatopHoit HCU u minanupo-
BaHWS aHAJIM30B, 3aKaHIMBAast BBOIOM PE3yIbTaTOB U CO-
CTaBJICHUEM Pa3JIMYHBIX OTYETOB O paboTe J1adopaTOPUU.
®OyukumonanbHocTh SIMATIC IT Unilab:

Ta6rmmya. CocrosHus o6pasya XMM1ueckoii naboparopmm

Ycnoeus MNpaska 3Ha4EHMM
Cocrostne p
Nepexoaa B COCTOSHME NOPAMETPOB
Hocryntein Cosgan nycroi aHanus
Paboun [Npov3seneH 3amep Bcex
NOPAMETPOB XMM. AHAMM3A
BosmoxxHa
Mo kparHe mepe
Mpobnemkbli OfVH M3 NAPAMETPOB
HEe Y[OBNETBOPSET YCTABKAM
Xors bl OfyH U3 NOPAMETPOB
. HE YOOBNETBOPSET YCTABKAM
MpwuHsTsiit Y6JJ pacty !
HO ObINIO MPMHATO peLLeHme
npvHsTs 0Opasey HesosmoxHa
[NepeseneHHbin V13meHeHa mapka cranm
Y1BEpXKAEHHbIN O6pasey Bbin yisepxaeH

- LIEHTpaJIU3al1s BCel TabopaTopHOU MH(MOPMALIUK;

- yIpaBjieHUE OTOKOM PaboT B 1abopaTopuu;

- WHTerpamusi Jiaboparopud B WHOOPMAITMOHHBIN
JaHamadT MTPeapUITUS;

- MHTerpanus JabopaTtopHOro 000OpyI0BaHUS B €11~
HYIO CUCTeMY cOOpa JaHHBIX;

-TIPEeIOCTaBJIEHUE HEOOXOAMMON aHAJIUTUYECKON
nHpopMau B BUIE CTAHAAPTHBIX W TIOJH30BATEThb-
CKMX OTYETOB.

B yactu ueHTpanuzanuu jgabopaTopHoil MH(bOpMa-
uu SIMATIC IT Unilab obecniedunBaeT mpoLecchl yIi-
paBJICHUS:

- uHdopmanueit o mpobdax 1 3ampocax: odecreuruBaeT
LIEHTPAJIM30BaHHOE XpaHEeHUEe Bcell MHGbOpPMaluu O 3a-
TUITAHUPOBAHHBIX, TIPOBOAMMBIX M TIPOBEACHHBIX aHATH-
3ax, a Takke 000 BCex 3ampocax Ha MpOBeIeHUE aHan-
30B, MMOCTYMUBIIUX B J1a00OPATOPUIO;

- pemIaMeHTaMu paboThl TabopaTopun: 00ecreuruBaeT
ABTOMATU3UPOBAHHOE MCIOJHEHNE BCEX JIAOOPaTOPHBIX
omiepaiuii B CTPOTOM COOTBETCTBUU C YCTAHOBJIEHHBIMU
perjlaMeHTaMM paboThl, MPEAOCTABISIET MEPCOHATY A0-
CTYII KO BCell HEOOXOAUMOM cpaBOYHOM MH(MOPMAILUU O
perjlaMeHTax padoThl U METOUKAX AaHATTU30B. XpaHEHUE
CMPABOYHOU MHGPOPMALIMM OCYLIECTBISETCS LEHTPAIU-
30BaHO U JII000E €¢ U3MEHEHUE HEMEIJIEHHO CTAHOBUTCS
JIOCTYITHBIM BCEM PAOOTHUKAM JTaOOPATOPUU;

- XypHaJIaMU U3MEHEHUIA: 00ecreunBaeT aBTOMATH-
YyecKoe XypHaJlupoBaHUE M3MEHEHUI Bcex Jaboparop-
HBIX TAHHBIX, COXpaHsIsI MHMOPMAIIMIO O TOM, YTO OBIIO
M3MEHEHO, KOTJa, KeM 1 Ha KaKOM OCHOBAaHWU;

- cneuudUKAIUSIMU MPOAYKTOB: 0becrieunBaeT xpa-
HeHWe UH(pOopMallMU 0 HopMax (ycTaBKax) JUISI BCEX TH-
MOB TMOKa3aTeell aHaTU30B, a TAKXKe TPeOOBaHUS K Mep-
COHaJy M 000pY/IOBaHUIO, HEOOXOMMMOMY JIJIST TIPOBEIC-
HUS TeX WIX WHBIX aHAJTU30B.

B obnactu ynpasneHust motokom padot SIMATIC IT
Unilab obecnieurBaeT npoLecchl yrpaBaeHUs U KOHTPOJIS:

- 3arpy3KM TMepcoHasia U J1abopaTOpHOTO 000pyrOBa-
HUS: 110 KAXJIOMY COTPYIHUKY U EIUHULIE O0OPYIOBAHUS
aBTOMaTh4ecku hopMupyet rpaduk oToopa mpod u npo-
BEICHUS aHAJIMU30B; MPEeIyCMOTPEHbI CPEACTBA IS Pyd-
HOTO yIpaBjieHus1 rpadukaMu padoT;

- COOTBETCTBUS Tpaduka padoT crneuuduKkauusam
MPOAYKTOB: aBTOMAaTUYECKU KOHTPOJUPYET COOTBETCT-
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Puc. 4. Ananuz u o6pabotka pesynsraros 8 OTK

BUE HA3HAYEHHBIX ISl BBIITOJTHEHUS aHAJIU30B COTPYI-
HUKOB 1 000py10BaHUS TPEOOBAHUSM CIleLIU(DUKALINY;

- )KU3HEHHOTO IIMKJIa AaHAJIU30B: aBTOMaTUYECKU KOH-
TPOJUPYET KU3HEHHBII LIMKJT TPOBENECHUS AHAMU30B: ObI-
JIA JIA BCE 3aTlUIAaHUPOBAHHBIE aHATU3bI MPOBEICHBI, B Ka-
KU€ CPOKU OHU OBbLIU MPOBEIEHBbI, ObLIN JIU BBIMOJHEHBI
BCE HEOOXOAMMBIE COTJIACHO cieU(PUKAUY aHATUTHYEC-
KU€ METOJbI U AP.

B yactu nHTerpanuu gabopaTopuu B MH(MOPMaIIUOH-
Heiii nannmadt npeanpusatus SIMATIC IT Unilab
obecrieyrBaeT:

- UHTETPALMIO C CUCTEMO OIlepaTuB-
HOTO yIpaBJI€HUS MMPOU3BOACTBOM, pea-
au3oBaHHOU Ha 6asze SIMATIC IT
Production Suite, yTo mo3BoJisieT obec-
MeYnTh OOMEH CUTHAJaMU U JAHHBIMUA
MEXIy JJabopaTopueil U MPOU3BOICTBOM
B pexume PB: cozpmaBaTh 3ampochl Ha
MPOBEICHUE aHATU30B 1O TEM WU UHBIM
MPOU3BOICTBEHHBIM COOBITUSIM, TOJY-
yaThb WH(POPMALINIO O KAYECTBE MPOAYK-
LIUM Y TIPUHUMATh T€ WU UHbIEC TIPOU3-
BOJICTBEHHBIE PEIIEHUS B pAMKAX CUCTE-
MbI YIPaBJIEHUS MPOU3BOICTBOM U T.JA.
Hanpumep, cuctema ympaBieHUSI TPO-
WU3BOJCTBOM IOCJIE 3aBEPILICHUS TapTUN
MPOAYKIIMU MOXET aBTOMAaTUYECKU pa3-
metiath B LIMS 3agBKy Ha poBeleHUE aHaln3a KayecT-
Ba, 3aTe€M IOJIy4aTh JaHHbBIE O PEe3yJbTaTaX aHalnu3a U Ha
VX OCHOBAaHWM MPUHUMATH PeIlIeHUE 00 OTrpy3Ke MapTUu
Ha CKJIaJ TOTOBOUW MPOIYKIIMY JIMOO HAIpaBIE€HUU Map-
TUU B PEMOHT WX Ha NepepaboTKy;

- UHTErpaluio CO CTOPOHHUMU CUCTEMAaMU HAa OCHOBE
crenyomux cnocoooB BzauMoaeicteus: b1 (B Unilab
SIBJIETCS OTKPBITON B/l ¢ TOKYyMEHTUPOBAHHOW CTPYKTY-
poli, BBIOOPKY M3 KOTOPOW MOXET OCYIIECTBISATH JIIob60e
CTOpOHHEee TpuiioxeHue); ooMeH XML daiinamu; tex-
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Puc. 5. XKuzHeHHbit

OBCY)KOAEM TEMY...

Hosoruss COM; Web-cepBuUCHI, ClielIuaaIbHbIii KOHHETOP
1U1st uaTerpauuu ¢ SAP.

B yvactu nHTEerpauuu 1abopaTopHOro o60pyaoBaHUS
B enuHylo cuctemy coopa gaHHbIXx SIMATIC IT Unilab
obecrieynBaeT MHTETPALMIO C J1a0OPATOPHBIM 000PYIO-
BaHWEM Ha OCHOBE MMIIOPTA (DAilIOB C JAHHBIMU, TeHE-
pUPYEMBIMU 000PYJOBAHUEM.

ApPXUTEKTYpa CUCTEMbI 00€CIIeYMBaET KOHTPOJIb JIO-
CTYyTIa TTOJIb30BaTeNIsI K TAaHHBIM W (DYHKIIMSIM CUCTEMBI.

Kimouesoit ocobeHHOoCcThIO apxuTekTypbl SIMATIC IT
Unilab siBiisieTcst ee OTKPBITOCTb [IJIs1 JTIOOBIX MU3MEHEHUI
Kak rpaduyeckux MHTepdeiicoB KOHEUHOTO MOIb30BATES,
TaK ¥ OM3HEC-JIOTUKUA CUCTEMBI U €€ MOJIEJIN JaHHBIX, YTO
TTO3BOJISIET PEATN30BaTh B paMKaxX CHCTEMBI JIIOObIEC CITEI-
(uuHbIe UTST KOHKPETHO JIAO0PAaTOPUM TTPOIIECCHI.

Bmecro 3akntouenms

ApxutektypHo Unilab coctout u3 B/, npegocrasnsi-
toeit API niist BeinoaHeHus1 Ou3Hec-GyHKIWMI, TOJCTO-
ro M TOHKOrO KJMEHTOB, peaJu3yloluX HHTepdeiic
TIOJTB30BATEIISI, M CPEACTBA IIJIT KOH(UTYPUPOBAHUS CUC-
TeMbl. B npeacraBieHHOM TpoeKkTe ObLIM 3aJeficTBOBA-
HbI BCE KOMIIOHEHThI KpoMe UHTepdeiica moab3oBaTess.
Wntepdeiic nmosb3oBaTens, NpeacTaBIeHHbII HA pUCYH-
Kax, pazpaboTaH crenuajaucraMmu Ipymnmnbl KOMIIaHUWA
"CMC-Asromatu3anusa’. HeobxommMocTh pa3pabOTKH
OblLla MPOAMKTOBAHA TpPeOOBAaHUEM WHTErpalMy UHTEP-
deiic cymectBytoiiero MES-pelieHus.

BosHukaeT Borpoc: 3aueM UCIOJIb30BaTh
Unilab, eciy npunuiocs mporpaMMupoBaTh
yacTtb hyHKUUNA. MoXeT ObITh MOXKHO ObUTO
PELINTD 33724y CaMOCTOSITETbHO?

IIpu IpOeKTUPOBAHUN CUCTEMY pac-
CMaTpUBAJINCh Pa3HbIC BApMAHTEHI, B TOM
yucie u Takoit. Ho B xone pa3zpaboTku u
pa3BepThIBAHUS CUCTEMBI MBI MHOTO pa3
MOpagoBaJIMCh, YTO B3SIJIM B KauyecTBe
miaT@opMbl CTaHAAPTHOE TOTOBOE pe-
meHue. PeaHanusbl, cocTOsTHUS 00pas-
110B, HA0OP MoJiell, YTOUHEHUST KU3HEH-
HOTO LIMKJIa aHAJIM30B U IpyTHhe BO3MOX-
Hoctu nenatoT Unilab yHuBepcanibHbIM
pelieHueM il aBToMaTu3aluund padoThbl
JlabopaTtopuu, He MPUBSI3aHHBIM K OTlpe-
nejleHHoW wuHayctpuu. M, Kak okaza-
JIOCh, B HEM €CTbh MHOX€eCTBO (DyHKIIMI1 U BOBMOXHOCTEM,
KOTOpbIE CHayajia Ka3aJIMCh COBEPILIEHHO HECYIIeCTBEH-
HBIMU IS TIPOCKTA, a TIOTOM TIOMOTJIN OBICTPO MEHSITh
KOHMUTYpALIMIO CUCTEMBI, pelllasi 3aa49U MOoJb30BaTeNei
M He Hapyllasi paboTy NPUIOKEHUS.

OIBIT TTOCTPOCHUST MHDOPMAITMOHHBIX CUCTEM, B TOM
yucjae LIMS roBoput o ToM, 4TO Ka4€CTBO CUCTEMBI Clie-
IyeT OLICHWBATh ABAXKIBl: B MOMCHT CO3IaHMS U B MO-
MeHT BHeceHust uaMeHeHuit. Cucrtema Unilab B ob6oux
clyyasix mokasaja cedsi ¢ XOpOIleil CTOPOHBI.

ITTonun Andpeii Iennaoveeuy — Kano. mexH. HaAyK, 3am. OUpeKmopa
000 "CMC-HUT" Ipynnot komnanuit "CMC-Aemomamu3zauyus”.,

E-mail: andr@sms-samara.ru Http://www.sms-automation.ru
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