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Complex geoengineering systems (CGS) operate under extreme conditions by
means of adaptation to operative environment, working structure and behavior
standards. In other words, CGS must be robust. It means, that CGS are capable
gradually (regardless of various soft or structure faults) to change the intrinsic
performance in acceptable boundaries. Robustness characterizes CGS facility of
keeping its feature invariable along the specified time. After this time such
characteristics may gradually deteriorate but with a decrease in quality of operation
within predefined limits (by reducing dynamic and static accuracy, increasing
response time, reducing possible additional functions, etc.). There are the following
ways of robustness assurance: structural redundancy; procedural redundancy;
informational redundancy; combination of above-mentioned redundancies.

Structural redundancy presumes the duplicating structures utilization while each
of them is capable to realize all the necessary procedures and control actions inherent
to CGS. The simplest example of structural redundancy is the hardware duplicating
and use in standby reserve either in dynamic or in “hot” backup. In the first variant
the one hardware is operating but the second one is idle or on maintenance
prevention. In the second variant the both hardware operate simultaneously and
supplementary monitoring hardware analyses the operation of both complexes and
makes a decision about what complex generates the more reliable information.
Structural redundancy implies the introduction into the system of additional
equipment, structured in such way that even in case of failure of a certain part of the
system equipment; the system will continue to function successfully.

Robustness can be ensured by procedural redundancy, which implies a multiple
solution by the same problem using the same source data, with the conclusion, that
the outcome of the decision is correct, i1s based on the evaluation of most of the same
(or close) decisions. In case of using the “hot” backup duplicating system which
contains a module that provides a comparison of the results of the solution of each of
the autonomously operating complexes, the same results obtained at the outputs of
both identical complexes prove their authenticity. If these outputs differ one from
another it may be realized recurrent solution with the same input data, and solution
results are compared with the results derived by every subsystem on preceding step.
The same result obtained twice by the same complex is considered valid. The
decision regarding the second subsystem is made on the basis of comparison of the
second of the obtained decisions with a reliable result. If they are identical, the failure
is considered unstable and the complex remains operating within the system.
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ABTOMaTH30BaHl aBTOHOMHI Ti1APOMETEOPOJIOTIYHI BHUMIPIOBAJIbHI CTaHINT 3
0€3IpOTOBUM 3B’A3KOM IIIMPOKO BHUKOPUCTOBYIOTHCA Yy CBITI Ta B YKpaini [1-4].
[Iupokoro po3NOBCIOKEHHSI BOHM HaOylu JUIsi BUMIPIOBAHHS T1IPOJIOTIYHUX
napaMeTpiB. ABTOHOMHICTh CTaHIIIM Ja€ MO’KJIMBICTh BCTaHOBJIIOBATH CTaHIII Ha
HANOUTBII KPUTHYHUX AUISHKAX, HE MPUB'SI3YIOUHUCH 10 HASBHOCTI MOOJIU3Y J1I0OUUX
CJIEKTPUYHUX MEPEXk, IO J03BOJSIE IIBUAKO pearyBaTd Ha 3MIHY pIBHA IMiJ 4Yac
moyaTKy Ta Tepediry TOBEeHel, 3AiiCHIOBAaTH OlepaTUBHE pearyBaHHA Ta
3MEHIITYBAaTU e€KOHOMIuHI 30uTku. [lomiOHI cucTemu Bke po3MilleHi B YKpaiHi Ha
MIBUKHUX TIpChKUX piukax B Kapmarax, a Takoxx Ha BonuHi.

B 2019 pomi aBTOHOMHA aBTOMAaTHM30BaHA CTAHINS TiIPOMETEOPOIOTIYHOTO
MOHITOpUHTY Oyna mnoOynoBaHa B paMKax MDKHapOAHOTO TMPOEKTY MpOorpaMmu
CxinnoeBpomnerickkoro  maptHepctBa  "THEOREMS-Dnipro.  TpaHckopaoHHa
CHUCTEeMa T1POMETEOPOJIOTIUHOIO Ta €KOJOTIYHOIO0 MOHITOPUHTY piuku JHimpo" Ha
UepnirismuHi 0151 cenuina Jlrobud, Ha 6epesi piuku JIHITpO.

Jlo ckyamy cTaHIii BXOASATh PI3HOMAHITHI CIOKMBaUl €JIEKTPUYHOI €HEeprii, Taki
SK JATYUKU Ta CXEMH Y3TOJKEHHS iX 3 CUCTEMOIO 300py Ta 0OpOOKHU aHUX, CUCTEMA
nepeaadyi BUMIPIB, CUCTEMHU IMIJIATPUMKH MIKPOKJIiMary B madgi 3 oOJagHaAHHSIM,
CUCTEMH OXOPOHH, BIIEOCIIOCTEPEKEHHS, BIACHI MOTPEOU CUCTEMU KUBJICHHS TOILLO.

Cucremy €NEeKTPOKHUBIICHHS CTaHIII1 YTBOPHOIOT! Cl)OToeJIeKTpI/I‘-IHi
NepeTBOPIOBAYI, aKyMmeTole Oarapei Ta cUCTeMHU BHYTPIIIHBOTO MOHITOPUHTY SIK
CHepreTUYHUX, TaK 1 TEIIOBUX napaMeTplB onoky >xuBieHHs. CTpyKTypHa cxema
CHUCTEMU KUBJICHHSI aBTOHOMHOI CTaHII1 MOHITOPUHTY TIpeIcTaBlieHa Ha puc.l. [5]

JUis  KOHTpPOJIIO  TMapaMeTpiB  CHCTEMH  €JIEeKTp03a0e3MeueHHs  CTaHIIi
BIIPOBA/PKEHA CUCTEMA MOHITOPHUHTY, SIKa CKJIAJAEThCS 3
— IMIJICHCTEMH MOHITOPUHTY EHEPreTUYHUX MapamMeTpiB (CTpyMiB Ta HaIpyr Mo

BX1JHUM Ta BUX1JHUM KaHaJIaM);

— MIJICHCTEMHU  MOHITOPUHTY  TEeMIlepaTypd, SKa CKJIAJa€eTbcsi 3  HHU3KU

TEPMOJATUUKIB, SIKI BUMIPIOIOTH TEMIIEpaTypy B OOKCl aKyMyJSITOpHHX OaTapei

Ta Ha TUIATlI JBOHAIIPABJICHOTO IEPETBOPIOBAvYa, 1 BIANOBIAHO 10 pPE3yJbTATIB

BHUMIPIOBaHb KE€pYy€e pOOOTOI0 CUCTEMH MIAITPiBYy a00 OXOJIOIKEHHS, III0 CTBOPIOE

BIJIMOBIAHI TEMIEPATypHI yMOpPH pOOOTH €JEMEHTIB CHUCTEMHU >KUBICHHS,
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