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WHXKUHNPUHIOSbI MHTEFrPATORP

Keanudukaums gpyHkumonmposarms (0Q)

B 2020 roay B chapMarieBTUUECKOM
OusHece NosIBUICS HOBBIN OpeHn — «Coep
eArnTekar». PellyB pacimpuThb cBoIo ce-
DY IeATeIbHOCTH U IIPUOOPETST KPYII-
Hylo oHlaliH-anTeKy, «CoepbaHK» Ha-
Yajl aKTMBHO 3aHUMAaThCs MOJCPHMU3a-
LMeil HOBOTO UMYIIIECTBA, B YaCTHOCTH
CTPOUTb HOBBIE CKJIAMIbI JJISI XpaHEHMUSI
JIeKapcTBeHHBbIX Tipernapartos (JIIT).

3ajaya BO3BEIECHUS U BBEIACHMS
B 9KCIUTyaTalllio anTeYHOro CKJana oT-
JIM4aeTcss 0coboii ciaoxkHocThIo. Crie-
uduka papMaleBTUYECKON OTpacian
TpeOyeT co3aaHus HEOOXOIMMOTO MUK-
pPOKJIMMATa Ik XpaHEeHUsT pa3IMYHbIX
MpernaparoB, a 3TO TPeOOBaHKE BbIMOJ-
HSIETCSI C TIOMOIIIBIO HaJIeXKHO paboTaro-
LIETO KJIMMATUYECKOTO 000PYIOBAHMS.
IToaTtoMy, UTOOBI B JaJbHEHIIIEM UMETh
BO3MOXKHOCTb JIMLIEH3UPOBaTh HOBBII
00BEKT, HEOOXOIUMO OBLIO MpeaBaAPU-
TEJILHO MPOBECTU KBATM(UKALINIO (DYHK-
uoHupoBaHus (Operational Qualifica-
tion — OQ) ero 06OpynOBaHKS U UHXKeE-
HEPHBIX CUCTEM, TO €CTh IIOATBEPAUTH
JOKYMEHTAJIbHO, UTO OHU IOJHOCThIO
COOTBETCTBYIOT HOPMAaTUBHBIM TpeOO-
BaHUSM. 7151 3TOM pabOThI IPUTIACUIIN
WHXeHepHbIi HeHTp «TexnoKomMo-
HUTOPUHI», KOTOPBIiI U3BECTEH KaK K-
CIIEPT I10 CO3IaHUIO XOJIOMOBOM 1IEIIH,
MMeeT JULEeH3MI0 Ha npoBeaeHue OQ
(apMalieBTUYECKOTO 000OPYIOBaHMUS,

tam BO3, P® u EA3C.

a TaKKe SBJISICTCS CUCTEMHBIM MHTET-
paTopoM.

CriermmamcTaM KOMITAHWAY TIPEICTO-
SUTO TIPOBECTH KBATH(PUKALINIO (DYHKITIO-
HUPOBAaHMS TTOMEIICHNI 30HBI OCHOB-
HOTO XpaHEeHUs CKJIaJa ¢ JUAITa30HOM
Temrrepatypbl 15...25 °C 1 HOBBIX XOJIO-
ITBHBIX KaMmep, TIpeaHa3HAYCHHBIX IS
TIomIepXKaHUsT TEMITEPaTyphl B Arara3o-
Hax 2...8 °C u 8...15 °C. Ha Bropom stamne
TpeOOBaJIOCh OIEPaTUBHO pa3paboTaTh
oz TpeOOBaHMS KIIMEHTAa 1 BHEIPUTH
OCCIIPOBOIHYIO CUCTEMY MOHUTOPWH-
ra «Cxkandiip Temmn». JlanHas cuctema
TIpeaHa3HAYCHA TSI KOHTPOJIS TeMITepa-
TYPHO-BJIAXKHOCTHOTO IMATIa30Ha XpaHe-
aust JIIT 1 oTBe9aeT BceM COBPeMEHHBIM
crangaptaMm BO3, PO u EADC. Ha oc-
HOBaHUU TIPOBEICHHBIX MCCIICIOBAHUIA
TIPEICTOSIIO BBIOpATh HAMOOIee KPUTHY-
HBIe TOUKH IS PACTIONOKEHUST TAaTINKOB
(perucTpaTopoB TeMIIEpaTyphl M BIIAXK-
HOCTH), TIPOU3BECT MOHTaX, ITyCKOHA-
JIANIKY Y TIOJTHYTO BaJIMIALINIO CUCTEMEL.

XapakTtepucTtuka 06bekTa

O0611as1 TTOIIAIb HOBOTO (hapMalleB-
tyeckoro ckinaga OO0 «eArnTeka», Ha-
CUMTBIBAIOIIETO 4 5Taxka, COCTABIISIET 00-
see 19000 M2 DTO TOCTATOUHO OOJIBIIIOE
3maHue, pacronoxeHHoe B [TomMocko-
Bbe. CTEHBI CKJIaia CJIOKEHBI U3 CTPOU-
TEJILHOTO MaTeprasa «CoHIBAY-TIAHEb,
BEHTWISLINST — LIEHTPaJIU30BaHHAs, TO

B crarbe omucaxa paboTa mo MOArOTOBKe (HapMalLeBTUYECKOTO CKNajd K nu-
11€H3UPOBAHMIO U YCIIEUIHOMY GYHKLMOHUPOBAHWIO: KBanudukaums hyHKumo-
uuposanus (0Q) v BHELpEHUE COBPEMEHHOM CUCTEMBI MOHUTOPUHTIA KIIUMATU-
yecKkux napamerpos. 0xapakTepusoBata 6eCripoBOHASA CUCTEMA MOHUTOPUHTA
«Ckauditp TeMI» [l KOHTPOJIS TEMITEPATYPHO-BAAKHOCTHOTO PEXUMA XpaHe-
HUA JIeKAPCTBEHHLIX [IPENapaTos, 0TBEYAON|as BCEM COBPEMEHHBIM CTaHAap-

000 Umxenepubin neHTp «TexrnoKomMonutopunry, r. Mocksa

€CTb BEHTUWIAIIMOHHBIC CUCTEMBI BCETO
CKJ1aza yripaBJIAIOTCA C EAMHOTIO ITyJIbTa.

MeToauka BbINOHEHNS NPOeKTa
Kpanuduxauust (QyHKILIMOHMPOBA-
Hus ckmaga (OQ) mpoBommiach B HaM-
0ojiee KPUTUYHBINA TI0 TeMIlepaType
OKpYXarollei cpennbl epuon 1t Mo-
CKOBCKOTO perrioHa — 3MMOM, B IeKaope.
B xon1ie 2020 roma Temreparypa Kojeba-
J1ack B mipenenax —15...—12 °C. Mecra i
pa3MeIeHUST PETHCTPATOPOB (JIOTTEPOB)
TeMIepaTyphl, a TAKXKe TeMIIepaTyphl
1 OTHOCHUTEJTLHOI BJIASKHOCTH OTIpeaes-
JINCh, ICXOIST U3 MAKCUMAaJTLHOTO OXBaTta
00beMa 00BEKTa M € YUETOM TIperoiarae-
MBIX 30H pricKa. To ecTh JIoTTephl ycTa-
HaBJIMBAJINCH PSIIOM ¢ KOHIUIIMOHEpa-
MM, 00OTpeBaTesIsSIMU, B 30HAX C TUIOXOM
LUPKYISAIMEN Bo3Iyxa, MOOJIU30CTH OT
BHEITHUX CTEH, BXOIHBIX IBEPEi 1 BOPOT.
B menom Ha ckimame (y9uThIBas,
YTO B HEM 4 3Taxka) OBIJIO YCTAaHOBJICHO
365 JI0OrTepoOB TEMIIEPATYPHI U BJIAXKHO-
CTH, pa3MEIIEHHBIX ABYPSTHBIM MacCH-
BOM Ha KaXXJIOM 3TaXKe B CTPOTOM COOT-
BeTcTBUU co ctaHgaptamMu BO3. Touku
KOHTPOJIS (pyHKLMOHUPOBaIU OoJiee
7 CYTOK, B TeUeHME KOTOPBIX B KaXKIOi1
W3 TOYEK IIJIa 3aIluCh TeMITepaTyphbl
W BJIAXHOCTH.
ITocne 06pabOTKM MAHHBIX C KaxK-
JIOTO JIOTTepa C TMTOMOIIBIO CITeIINaIH-
3MPOBAHHOTO U CEPTUMDUIIMPOBAHHOTO
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Puc. 1. KoMnoHeHTH 6€CIIPOBOAHOMN CUCTEMBI MOHUTOPUHTA KIMMATUIECKUX TAPAMETPOB
«Ckanditp Temm»: norrepsl, 6a30Bas CTaHUUA, aHTEHHA

I1O 6bITM TTOJIy4eHBI aHAJTUTUYECKHE
nmaaable. HGOpMAaIS ¢ perucTpaTopoB
COXpaHEHa B BHUIE TEKCTOBBIX U 3aIlIM-
pOBaHHEIX (paiiIoOB U 3aHECEHA B TIPO-
TOKOJI/OTYeT KBaTN(PUKAIIMOHHBIX 1C-
ObITAaHUI B BUIE TaOaUll, TpapuKOB,
3D-MonenmmpoBaHUST JaHHBIX MOHUTO-
pUHTA.

Ha ocHoBaHMuM aHanmM3a TaHHBIX,
CcoOpaHHBIX B HaM00Iee KPUTUIHBIX ME-
cTax cKjama, ObUIa paccunTaHa U PeKO-
MEHIOBaHa K YCTAHOBKE CTALIMOHApHAS
OecIpoBOIHAST aBTOMATHUECKasl CHCTe-
Ma MOHUTOPHMHTA KIIMMAaTHIECKIX TTapa-
meTpoB «Ckaudiip Temrt BIT» (puc. 1),
MMEIOIast AeKIapaIiio COOTBETCTBUS
crangapraM EADC, npoBeaeHa ee 1moJ-
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Has Bamupaums (atamsl DQ, 1Q, OQ,
PQ). I1pu BHenmpeHNN CUCTEMBI B TIO-
MEIICHUSIX 1 OCHOBHOM 30HE XpaHEHUS
JITT papmarnieBTYECKOTO CKilaga ObIIIO
YCTaHOBIICHO 29 MaTIYMKOB TeMITEpaTy-
PbI ¥ BJIAXKHOCTH, a TAKXKe 6 JaTYNKOB
TeMIIepaTyphl B XOJOMMIBHBIX KamMepax
IUTSI TIOCTOSTHHOTO MOHUTOPHHTA TEMIIe-
paTypsl cKiama. Bee maTumkuy, UCmoms-
3YIOIIMECSI B CUCTEME MOHWTOPHHTA,
BHeceHBI B ['oCcymapCcTBeHHBIN peecTp
CH.

Kpome Toro, Ha gaHHBI OOBEKT
OBIIO YCTAaHOBJICHO CTAIlMOHAPHOE 000-
pyIoBaHUE, KOTOPOE, COIIACHO aHaJI-
3y PHCKOB, COOTBETCTBYET OoJice UeM
15 coBpeMeHHBIM TPeOOBAHUSIM T10 KPU-

"3aronosok"

TEepUsIM TTPUEMIIEMOCTH 17151 (hapmalieB-
TUYECKUX CKJIanoB. B yactHOCTH, OBLIO
YCTaHOBJIEHO JIBa LIEHTPAJIbHbIX OJIOKa
yrpasnerust (LIBY) ¢ nomomHuTe IhHBI-
MU QYHKIMSIMU [T 6e3aBapHuitHOM pa-
0OTbl B KPUTUYHBIX CUTYaLIMSIX (MOMY/Ib
apxuBHoii namsitu, MBI, cBeTo3ByKoBast
curHamm3anys, Wi-Fi/LAN, ycrieHHbIe
panIroaHTeHHbI ¢ YacToToi 868 MIL).

ITpousBenaeHbI TECThI, OMpPEnesIio-
1111e paboTy CUCTEMbI B CTAlIMOHAPHbBIX
YCJIOBUSIX, IPU aBApUIMHOM CUTYyallnH,
U TOKYMEHTAJIbHO TTOATBEPXKIECHO €€
COOTBETCTBHME BCEM COBPEMEHHBIM Tpe-
ooaamsiMm BO3, P® (GAMPS, GDP
1 FDA21 CFR part 11, a Takke mipuka-
3y Ne 6461 M3 u CI1 3.3.2.3332-16).

Ha ocHoBe npoBeicHHBIX 3aMEPOB
TeMmIiepaTypbl, ¢ y4eTOM TpeOOBaHUIA
1. 39 3akona EADC Ne 80 o1 03.11.2016
(«ObopymnoBaHue 171sT KOHTPOJIST TEMITEe-
paTypbl JOJKHO OBITh pa3MeILeHO B CO-
OTBETCTBUM C pe3yjbTaTaMy aHaau3a
TEMIEepaTypHOTro KapTUPOBAHUS B TOU-
Kax HanboJsiee 3HAUMTEIbHOIO Kojeba-
HUSI TeMIIepaTypbl») ObLIa COCTaBJICHA
TeMreparypHas KapTta OMELIEHU, 1o
KOTOPOM yCTaHABIMBAIOTCS JIOTTEPDI.

IIpoBeneHo obOydyeHUe nepcoHaia
pabote ¢ I1O, BbITIOTHEH aHAU3 PU-
CKOB MO JajbHeieMy (QyHKIIMOHUPO-
BaHUIO 00OPY/I0BaHMS B aBAPUIAHBIX CU-
TyalMsIX U peKOMEHIOBAaHO pa3pado-
Tath BHyTpeHHU COIT «MHCTpyKIIMsS
no paboTe mepcoHaja B aBapUUHBIX
CUTYyaLIUSIX».

Y10 nomyuun paspaboTumk

OnBIT MPaKTUYECKO pabOThl Ha
COBPEMEHHOM (hapMalleBTUYECKOM CKJIa-
€, IOMEIICHNA 1 30HbI XpaHCHUA KO-
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Puc. 2. TI0 Rapid SCADA oTo6pakaeT AaHHbIe 0 TEMIIEPATYPE, BIAKHOCTY, 3apaze 6aTapei u T. a.



TOPOTO 3aHMMAIOT 4 3Taxka, ¢ OOJBIINM
KOJIMYECTBOM CTeJUIAXEel, KOHBEEPOB,
POJIbIaHIOB, TIEPErOPOIOK U MPOYETO CTa-
TUYECKOTO U AUHAMMYECKOTO 000pYI0-
BaHMs1. Kpome 11eHHOTrO oIibITa ObLIT MO~
JIy4eH TMOJIOXUTENIbHBINA OT3bIB OT 3aKa3-
YrKa O KQUECTBEHHO U B YCTAHOBJICHHbIE
CPOKM BBITIOJITHEHHOU paboTe.

Y10 nonyumn 3akazymnk

B cpoki1, oroBopeHHBIE JOTOBOPOM,
ObITa BHEIpeHa HaleKHAsI 1 COBPEMEH-
Hasl CICTeMa MOHUTOPHHTA, TIO3BOJISIIO-
ast KOHTPOJMPOBATh TEMIIEPaTyPHO-
BIIAXKHOCTHBIN PEXXUM KPYTIIOCYTOUYHO
(24/7/365). OcylLeCTBISATh BU3YaTbHbIIA
KOHTPOJIb 32 PabOTOI CUCTEMBI MOXKHO
Kak uepe3 APM omnepartopa, Tak u ¢ Jito-
060ro MoobuabHOTO ycTpoiicTBa. KoHT-
POJTb KITMMATUIECKHX TTapaMeTPOB T10-
CTOSTHHO BelieTcsT B 29 TOUKax, B ciIydae
BBIXOJA TIApaMETPOB 3a YCTAHOBJICHHBIC
npenesbl cucteMa otmnpasisgetr CMC-
u Telegram-yBenomieHuUs Ha yKa3aH-
HBIC B HACTpOMKax ampeca. [IByXypoB-
HEBBII PEXUM YBEIOMJICHUN «IIpeaBa-
PUTETBHBIN/KPUTUTICCKII» TTO3BOJISICT
3apaHee TIPOrHO3MPOBATh aBapUIHYIO
CHTYaIINIO ¥ CBOEBPEMEHHO TIPUHIMATh
MEpBHI IJISI e¢ YCTpaHeHMS.

Wcnonw3yeMoe 111 MOHUTOPUHTA
obopynoBaHue cucteMbl «CKaHIUP
TeMIT» COOTBETCTBYET BCEM COBPEMEH-
HBIM CTaHIapTaM KauecTBa M MMeeT Heo0-
XOIUMEIC Pa3peIINTe/IbHBIC TOKYMEHTHI
IUTST IICTIONTb30BaHUS B (DapMarieBTHYC-
ckoif oTpacii. KiTMeHT MOXeT yBepeHHO
MOJTy4aTh JIULEH3UIO IS aJbHeNIIen
apMaleBTUICCKOM AeSITCIPHOCTH O€3
IOTIOJTHUTEIIHEHBIX BOIIPOCOB CO CTOPO-
HBI PETYIISITOpA.

JaTunKy MOHUTOPUHTA TEMITePaTy-
pb1 XK ObUIH pa3MellieHbl BHYTPY KaMep
TS 00JIeTYCHIST MOHTaXa. DTo obectie-
YUBACTCS 34 CUCT WCIIOIB30BAHUST YCH-
JIEHHOI aHTEeHHBI ¢ yacToToil 868 M,
pabortatomieit mo mporokony LoRaWan
U TIO3BOJISIIOIIEH MOJTy4aTh CTA0MIbHBINA
¥ Ka4eCTBEHHBII pagroCUTHAIT B YCIIO-
BUSIX MOTOSTaXXKHOCTH, OOJIBIIOTO KO-
JIMYECTBA TIEPEKPBITUIA W CTEJUTaKei.
C TIOMOIIBIO CITEINATN3NPOBAHHOTO
I10 (puc. 2) KIIUEHT B JIFO00 MOMEHT

Puc. 3. Buenpetne cucrembt MOHUTOPUHTA «Ckanditp Temm BIl»
Ha (apMaleBTUYECKOM CKafie: YCTaHOBKA 6710Ka yIpaBieHus

KpOMe JJaHHBIX O TEMITEPATyPe 1 BIIax-
HOCTH MOXKET ITOJIyYUTh MH(MOPMAIIUIO
0 3apsje OaTapeil U KauecTBe paauo-
CUTHaJIa, 4YTO CYIIeCTBEHHO 00Jierdyaet
paboTy M HUBEIMPYET Psiji PUCKOB, TI0-
CKOJIbKY TTO3BOJISIET 3apaHee YCTAHOBUTh
BEPOSITHOCTh aBAPUITHOM CUTYyalINH.

TTocne MOBTOPHOTO TEMITEpaTypHO-
IO KapTUPOBAaHUSI MOXKET BBISICHUTHCSI,
YTO MeCTa PACIIOJIOXEHUSI KPUTUYHBIX
TOYEeK M3MEHWIUCh. B 3TOoM ciydae
KJIMEHT MMeeT BO3MOXKHOCTb CAMOCTOSI-
TEJIbHO, OIEPaTUBHO U O€3 yCWIIMIA Tie-
PEIBUHYTB TaTIYMKH B JIOOOE yKazaHHOE
JIOKYMEHTAILIME MeCTO, He IpUIjIaliast
TTOAPSTINKA.

DJIeMEeHTBI TUTaHUsI, UCTIOJIb3yeMble
JUIST PabOTBI TATYMKOB M PATMOMOMIYJIC,
TaK>Ke JIETKO 3aMEHUTD B CJTydae BbIpa-
00TKU UX pecypca. B cpenHeM 3apsina
Oatapeit xBaTaeT Ha 2—3 roja B 3aBUCH-
MOCTH OT YCJIOBUI 9KCILIyaTallii. DTO
TEXHUYECKOE PEIIeHUEe CYIIECTBEHHO
TTOBBIIIAET KOHKYPEHTHOE ITPEUMYIIECT-
BO CHCTEMbI B CPABHEHHMHU C IPYTUMHU CH-
CcTeMaMU, JaTYMKU KOTOPBIX OCHAIIEHbI
He3aMEHSIEMbIM 3JIEMEHTOM ITUTaHMS,
a roToMy uepe3 2—3 roja noajiexar yTu-
JIN3allMU 1 3aMEeHEe Ha HOBBIE.

Biaronapst yctaHOBKe TOIOJHU-
tenbHoro LIBY 6b11 obecrieyeH Oosiee
IIMPOKMI OXBAT yIaJIeHHBIX JaTYINKOB
CTAaOMJIbHBIM M KQUeCTBEHHBIM PaIMO-
CHUTHAJIOM, YTO KpaliHe BaskHO ISl CO-
XPaHHOCTH JaHHBIX MOHUTOPUHTA, KOTO-
pBI€ TOJDKHBI XpaHUTBCSI B 0a3e MTaHHBIX
Oostee 5 J1eT U OrepaTUBHO U3BJIEKAThCS
u3 apxuBoB [1O st aHanm3a B ciydyae 3a-
poca OT peryJjsiTopa.

ITpoaHanu3upoBaB pUCKU, pa3paboT-
YMKKM U MHTEIPAaTOPbl CUCTEMbI OCTABUIIA
3aKa34MKY KOMILIEKT 3aIlaCHBIX TAaTYMKOB
U paIMOMOyJIieil, YToObI B ctydae (popc-
MaXXKOPHBIX OOCTOSITEIbCTB, BHI3BABIIIMX
MOBPEXIEHUE TATYMKOB (TTafeHUe, yaap
TIPY TIOTPY3Ke TaJUIeT Ha CTeJUIaX U IIp.),
000pyI0BaHUE MOXKHO OBbUIO OBICTPO
3aMeHUTb. Kpome Toro, Juist HyXIT JaH-
HOTO KJIMEHTA Ha ckiane MHxeHepHoro
neHtpa «T'exnHoKomMMoHUTOpUHT» MO~
JIEPXKUBAETCsT TIOAMEHHBIN (DOHII TTOBe-
PEHHBIX JaTYMKOB IUIST UX OIEPaTUBHOM
3aMEHbI B CITyJae MPOXOXKICHUS TTEPUO-
JIMYECKOM TTOBEPKHU.

B xoMmaHuM HaCIOTCSI, YTO TIPEI-
JIOKEHHBbIE KOMaHIIOli COBPEMEHHBbIE
peiieHust obecneyat «Coep eAnTeke»
YCTOMYMBOE U OBICTPOE pa3BUTHE.

000 WHxeHepHbliA LEHTP
«TexHoKomMoHuTopuHr», r. Mocksa,
Ten.: +7 (495) 799-6001,

e-mail: info@tkmcentr.ru,

cant: tkmeentr.ru
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