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R Tpusora
Y uboMy po3aini BU 3HaiaeTe iHhopmaLiio LWoAO TEKCTOBUX CNOTBOPEHb. Lli cnoTBopeHHs B TekcTi MoxXyTb roBopuTti npo MOXXITBI marinynsuii B Tekcri.
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pekoMeHayeMO BaM NiAXoAuTW 40 aHanidy Lboro Moayns BianosiganbHo. Y pasi BAHUKHEHHS 3anuTaHb, NPOCMMO 3BepTaTUCA A0 HALLOi Cry0u nigTpuMKu.
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Hwxye HaBegeHun cnucok axepen. B LboMy cnvcky € axepena i3 pisHux 6a3 gaHunx. Konip TekcTy o3Havae B skomy mxepeni BiH O6yB 3HaiaeHwit. Lii mxepena i
3Ha4eHHs KoediuieHTy MopaibHocTi He BigobpaxatoTb npsimoro nnariaty. HeobxigHo BiAKpUTW KOXHE [pkepeno i npoaHaniayBaTy 3MiCT i NpaBUIIbHICTb OOPMIIEHHS
xepena.

10 HangoBLKNX dpas Konip TekcTy

KINbKICTb IDEHTUYHUX CNIB

# HA3BA TA AOPECA [DKEPEJA URL (HA3BA BA3M) (®PArMEHTIB)

1 http://8ref.com/5/referat_51293.html 44 (0.28 %)




2 http://elar.nung.edu.ua/bitstream/123456789/67/1/burinja2.pdf

3 2014_805020101_Slobodian_Kateryna_lhorivha_23379
10/25/2024
National University "Lviv Politechnika" (National University Lviv Politechnika)

4 http://8ref.com/5/referat_51293.html

5 acit_2025b_SI_016
6/23/2025
0.M.Beketov National University of Urban Economy in Kharkiv (O.M.Beketov National University of
Urban Economy in Kharkiv)

6 http://8ref.com/5/referat_51293.html

7 https://repo.nung.edu.ua/bitstreams/2aa1f8a4-26fb-420f-8a63-6657492963dc/download

8 https://ir.lib.vntu.edu.ua/bitstream/handle/123456789/5595/359.pdf

9 2025_Macta M.l._®IT_ITTC_CI_21_1
6/20/2025
Ivano-Frankivsk National Technical University of Oil and Gas (Kad. ITTC)

10  https://core.ac.uk/download/pdf/73906098.pdf

JomaluHs 6a3a gaHux (0.94 %)

# 3AronoBoOK

(1) 2025 MscraM.._oIT_ITTC_CI_21_1
6/20/2025
Ivano-Frankivsk National Technical University of Oil and Gas (Kad. ITTC)

(2) 2024_CamBopcbkuii B.I_IIT_AKIT_AKMm-23-3
12/3/2024
Ivano-Frankivsk National Technical University of Oil and Gas (Kad. AKIT)

Mporpama obmiHy 6a3amu gaHux (0.42 %)

# 3AronoBoOK

[E] 2014_805020101_Slobodian_Kateryna_lhorivna_23379
10/25/2024
National University "Lviv Politechnika" (National University Lviv Politechnika)

(4) acit_2025b_SI_016
6/23/2025
0.M.Beketov National University of Urban Economy in Kharkiv (O.M.Beketov National University of
Urban Economy in Kharkiv)

IHTEepHET (3.22 %)

*

IDKEPENO URL

http://8ref.com/5/referat_51293.html

@B &

https://ir.lib.vntu.edu.ua/bitstream/handle/123456789/5595/359.pdf

https://sworld.education/files/monograph/mono-ua-013.pdf

@ @

https://repo.nung.edu.ua/bitstreams/d75153dc-df05-4b62-bbfe-227 1739b44cb/download

29 (0.19 %)

25 (0.16 %)

25 (0.16 %)

23 (0.15 %)

20 (0.13 %)
20 (0.13 %)
20 (0.13 %)

20 (0.13 %)

19 (0.12 %)

O

KINbKICTb IBEHTUYHUX CRIB
(OPATMEHTIB)

126 (12) (0.81 %)

21(2) (0.13 %)

O

KINBKICTb IAEHTUYHUX CAIB
(OPATMEHTIB)

43 (3) (0.28 %)

23 (1) (0.15 %)

O

KIMbKICTb IQEHTUYHUX CIIB
(®PArMEHTIB)

12 (5) (0.72 %)
77 (5) (0.49 %)
54 (7) (0.35 %)

40 (3) (0.26 %)




BEEEEFEE®

-
~

http://elar.nung.edu.ua/bitstream/123456789/7425/1/an2724.pdf

http://elar.nung.edu.ua/bitstream/123456789/67/1/burinja2.pdf

https://essuir.sumdu.edu.ua/bitstream-download/123456789/89259/1/Zagorulko_bac_rob.pdf

https://repo.nung.edu.ua/bitstreams/2aa1f8a4-26fb-420f-8a63-6657492963dc/download

https://nddkr.ukrintei.ua/view/ok/2a6a3ea111be71d51d5d08616fb5dd1d

https://core.ac.uk/download/pdf/73906098.pdf

https://uk.wikipedia.org/wiki/MHemocxema

https://dspace.znu.edu.ua/xmlui/bitstream/handle/12345/19498/Movschovich%202024.pdf?
sequence=1

https://nung.edu.ua/sites/default/files/2021-

36 (6) (0.23 %)

29 (1) (0.19 %)

24 (2) (0.15 %)

20 (1) (0.13 %)

20 (2) (0.13 %)

19 (1) (0.12 %)

16 (1) (0.1 %)

14 (1) (0.09 %)

13 (1) (0.08 %)

03/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%BD%D1%96%20%D0
%B2%D0%BA%D0%B0%D0%B7%D1%96%D0%B2%D0%BA%D0%B8%20%D0%B4%D0%BE %2
0%D0%B2%D0%B8%D0%BA%D0%BE %D0%BD%D0%B0%D0%BD%D0%BD%D1%8F%20%D0
%B1%D0%B0%D0%BA%D0%B0%D0%BB%D0%B0%D0%B2%D1%80%D1%81%D1%8C%D0%B
A%D0%BE%D1%97%20%D1%80%D0%BE%D0%B1%D0%BE %D1%82%D0%B8.pdf

https://www.opsrybnik.pl/download/PRZEMOC, 160.pdf/view 12 (1) (0.08 %)

https://ekhsuir.kspu.edu/items/f148af38-cca2-4c5e-ae43-76ee63d9c48a 10 (1) (0.06 %)

https://repo.nung.edu.ua/bitstreams/1d0fe955-b53d-4bbc-bf86-611e7dcb6659/download 5(1) (0.03 %)

Cnu1cok NpunHATUX pparmeHTIB

# 3MICT KINbKICTb OQHAKOBUX CIIB (®PPATMEHTIB)

17]. . — =
IHICTepCTBO OCBITU | Hayku YkpaiHu
’ o . . Lo . 1 . . =
IBaHO-PpaHKIBCbKMIA HALiOHANbHWI TEXHIYHUIA YHIBEpCUTET HadTy i ra3 aKyaneT iHbopMaLliiHUX TexHororin
Kadbenpa iHdopmaLiiHo - TenekomyHikaLinHUX TEXHOSOTIN i cuctem

Koponb Bitanin OnekcaHaposuy
YK 622.691:621.515

BAKANNABPCbKA POBOTA
Tema: «Po3pobnHHs cTpyKkTypu i BUGIp TEXHIYHMX 3aCOBIB CUCTEMM KOHTPOMIO NapameTpiB i MOKa3HWKIB npoLecy BypiHHA CBEpANOBUHY

E})CBiTHﬂ nporpama - «CuctemHa ixeHepisi-lHTepHeT peyen»

CneuianbHictb G7 «ABTOMAaTU3ISA, KOMMIOTEPHO-IHTErPOBAHI TexXHonorii Ta poboToTeXHIKa»

12 . . Fp—— A f P R m :
60Ta MICTUTb pe3yrnbTaTtu BracHUX AOCNIAXXeHb, BUKOPUCTAHHSA I4en, pe3ynbraTiB | TEKCTIB IHLWKUX aBTOPIB Mak0Tb MNOCUNaHHA Ha BIANOBIAHE DKepero:

(ﬁoﬁyaaw OCBITHLOIO CTYMEeHs B. O.Koponb

innuc, iHiyianm Ta npissuLle 3006yBava)

HaykoBui kepiBHUK Bamixoscbkun J1.M., A.T. H., npodecop
innvc, npisBuLle, iM’s, Mo 6GaTbKOBI, HAYKOBUI CTYNiHb, BYEHE 3BaHHSA KEPIBHUKA)

[onyLueHo oo 3axucTy
3aBigyBay kacdeapu ITTC
K.T.H., Aou,. O.J1.3amixoBcbka

(nocapa) (ni,qn(p,aT(iHiu,ianM Ta npissuLue)



IBaHo -®paHkiscbk 2026

BaHo-d>paHKiBCwa71 HaLioHanbHUIA TEXHIYHWIA YHIBEPCUTET HAadTK | rasy
PakynbTeT iHPOPMAaLiAHUX TEXHOMOTIN_
Kadenpa IHopmaLiiHO- TeneKkoMyHiKaLNHUX TEXHOMONIN | cuctem_
CneuianbHicTb G((ABTOMaTI/ISiﬂ, KOMMIOTEPHO-IHTErPOBaHI TEXHOMOrii Ta POBOTOTEXHIKa»
OnMM «CucteMHa ivxeHepis-lHTepHeT peyei»

3ATBEPKYHO
B.o.3aB. kacdegpu ITTC K.T.H., gou.
O.J1. 3amixoBCbka

« » TpaBHSA 202@. 3ABOAHHA HA BUKOHAHHS BAKATNIABPCBKOI POBOTW _CTYAEHTOBI
Koponb Bitanin Onekcanaposuy

_1. Tema 6akanaBpcbkoi poboTn: «Po3pobnHHS CTPYKTYpH | BUBIP TEXHIYHMX 3acOBiB CMCTEMU KOHTPOSO NapaMeTpiB i NOKa3HWKIB npouecy BypiHHS
BEPAIOBUHY»
aTBep,u)KeHa Haka3om no yHiBepcutety No 163/ 7 B_i@ 07.04. 2026 poky) KepiHuK po6oTu A.T.H., Npodecop 3amixoBcbkuit JleoHia Muxainosuy
. TepMiH 38avi cTyAeHTOM 3akiHyeHoi pobotn 08 yepBHs 2026 poky 3. BuxigHi AaHi 4o npoekTy (p060T T3 IMAT «YKpTpaHcras» Ha nocnyru i3
obnalutyBaHHs1 6ypoBMX MangaH4MKiB aBTOHOMHOI CUCTEMOIO 360py Ta peecTpaLii TeXHONoriYHMXNapaMeTpiB B NPOLIECi CMOPYMKEHHS CBEPAMOBUH, Te@
nitepatypa no Temi pobotu
4. 3micT po3paxyHKOBO - MOSICHIOBaNbHOI 3annckn (nep.enik nuTaHb, Wo nignsratoTb po3pobui) Betyn. CyHaCHM CTa npoGneM KOHTpO
napameTpi I'IOKa3HI/IKi npouec 6ypiHH Po3pobka CprKTyp Bmﬁi[g TeXHi‘-IHI/I 3a006i CVICTeM KOHTpomo.SaB,anH
KOHTpOﬂ TEXHOMOTIYHUX napameTpi np 6ypiHH CBep,EU'IOBVIH Ou,iH 3HaHI/IMOCT napameTpi —) I'IOKa3HVIKi npouecy
6ypiHH o6rpyHTyBaHH '|' BM60p Bm6i TeXHiHHI/I 3acobiz—) CI/ICTeM KOHTPOIO NapameTpiB—) i NOKa3HMKiB npoue
6ypiHH caepnnoam HaCTO OI'IMTyBaHH ,qasaqi TEXHOMNOrYHNX napameTpi VICHOBKVI.
5. Mepenik rpaciyHoro matepiany (3 TO4HUM 3a3Ha4YEHHSIM 060B’I3KOBUX KPECTIEHb)
1. ﬂaBaq TeXHOJ‘IOFil-IHI/I napameTpi 6ypiHH CI/ICTeM Bi,u,aneHo MOHiTOpI/IHF CBEPAIOBYH (NUCTIB - 1).
2. CTpykTypHa cxeM web-opieHToBaHoI cuctemm KOHTpOJ‘I TEXHOIMOTIYHMX NapaMeTpiB npoLiecy BypiHHA Ta 3aranbHuUi BUrNaA i LeHTpanbHoro
6noky (nucris - 1).
3. CprKTy HVI)KHbOI' piBH web-opieHTOBaHo CVICTeM KOHTpOJ‘I TeXHOHOI'i‘-iHVI napametpiB npouecy 6ypiHHS (nucTiB - 1).
4. ®yHkuioHanbHa cxema CUCTEMM KOHTOMIO MapameTpiB i NOka3HWKIB npoLecy BypiHHA Ha OCHOB 3anponoHOBaHOI CTPYKTYPHOI CxeM (NUCTIB - 1).
5. TexHonoriyHi MHemocxemMu pexxumy BypiHHst Ta pexxumy CIMO (nuctis - 1).

6. Cxema cnycko-nigiiManbHOro MexaHiamy Ta BepTuKanbHUX nepemillieHb (nucTis - 1).

7. MNepenik [aBadiB  TexHonoriyHux napameTpiB  npouecy OypiHHA. Kpok anckpeTmaaLii TeXHOMorivyHMX I'IapaMeTpiB.EJ’IVICTiB -1). 6. data
Buaadi 3aBaaHHa 04.05.2026 poky KepiBHuK, A.T.H., npodecop JI.M. 3amixoBcbKkui

(nignuc)

3aBaaHHsA NpuinHaB cTyaeHT-6akanasp B.O. Koponb

(nignuc)

J'IEH,ElAPHI/I[VE MNAH

No n/n assa eTaniB 6akanaBpcbkoi po6otn  TepMiH BUKOHaHHSA eTaniB poboTu MNpumitka

1 =ctyn 1. CyyvacHum cTaH npobnemm KOHTPOIO napametpis i NoKa3HUKIB npouecy 6ypiHHS. 15.05
-22.05. 2026 p.
2 2. Pospobka CTPYKTYpU Ta BUBIp TexHiYHMX 3acobiB cuctemu koHTponto. 18.05 -25.05. 2026 p.
3  3.3aBgaHHA  KOHTpOMto TEeXHOMOriYHUX NapameTpis npu BypiHHi cBepanosuHn. 23.05 -31.05. 2026 p.

4 4. OuiHka 3Ha4MMOCTi  napameTpiB i NoKasHwuKiB npouecyﬂt‘)ypiHHﬂ Ta 0BrpyHTyBaHHs ix BUGOpY. 25.05-
01.06.2026 p.

5 5. Bubip TexHi4YHNX 3acoBiB CUCTEMM KOHTPOSIO NapameTpiB i MoKa3HUKIB npoLecy BypiHHA CBEPASIOBUH Ta YacTOTM ONUTYBaHHA [aBadiB
TEXHOSMOriYHNX NapameTpiB. 28.05 - 04.06. 2026 p.
6  OdopmneHHs nosicHioBanbHoi 3anucku 31.05 -08.06.2026
7 OdbopmneHHs rpacivHoro matepiany 01.06 - 08.06.2026

E}Z_Ty,cl,eHT-6aKanaap B.O. Koponb
(_mipnuc) KepiBHuk po6oTu, A.T.H., podecop J1.M. BamixoBcbkui
(nignwc)

PE®EPAT

EaKaJ'IaBCbK60Ta cKknagaeTbes 3 BCTYMY, ABOX PO3AiniB, BUCHOBKIB, CMUCKY BUKOPUCTaHWX mxepen. Pobota BuknageHa Ha 91 ctopinll i mictnTb 7
Tabnuub, SEIJVICyHKiB, CNMCOK BUKOPUCTaHMX Axepen 3 15 HallMeHyBaHb Ha 2 CTOpiHKax.
Tema 6akanaBpcbkoi poboTu: «Po3pobneHHs CTPYKTYpU i BUBIp TEXHIYHUX 3acobiB cuctemm Kompom@_ap_amgmia_l_no_msnmsia_npgue_cy_ﬁypiunﬂ_
CBEpPASIOBUHY
[peomeToM AocnigKeHHst € TeXHIYHI 3acobu NobynoBK PO3NoAiNeHNX cUcTem KOHTpOJ'IIEJ'IapaMeTpiB Ta MoKasHuKiB npoLecy BypiHHS.

eTol0 _6akanaBpcbkoi poboTu € MiaBULLEHHS ePEeKTUBHOCTI NpoLecy BypiHHA HAhTOBMX i ra3oBMX CBEPAMIOBUH LUMSXOM PO3POGKM TEXHIYHOTO
3abe3neyeHHsi pO3noAineHoi CUCTEMM KOHTPOSO TEXHOMOTYHMX NapaMeTpiB npoLecy OypiHHS.
Pesynbratyt ANNNOMHOrO NPOEKTYBaHHA:HA OCHOBI @Hanidy Cy4acHoro ctaHy npobnemu KOHTpOJ‘IIELapaMeTpiB Ta NoKa3HWKIB npoLiecy GypiHHSA
CBep,qnoaM 6yna po3pobrneHa CTpykTypa Ta npoBefeHo BUGIp TEXHIYHUX 3acobiB CMCTEMM KOHTPONIO Npouecy BypiHHS, B pe3ynbTaTi Yoro:




1. 6ynu cdhopMynboBaHi 3aBAaHHSA KOHTPOSTIO TEXHOSOTYHKX NapameTpiB nNpu 6ypiHHI CBEPANOBUHYM | NpoBeAeHa OLjiHKa iX 3HAaYMMOCTI, Lo ,qoaBonvm
06rpyHTYyBaTN BUGIp NapameTpiB i NOKa3HWKIB NpoLecy BypiHHS;

2. 3piicHeHa po3pobka cTpykTypu posnogineHoi (WEB-opieHToBaHOT) cucTeMm KOHTPOSO NapaMeTpiB i NoKasHWKIB npouecy BypiHHS cBepAnoBuH Ha 6asi
cyyacHux anapartHo-nporpamux 3acobiB dipmu Siemens, 3okpemMa koHTponepa cepii S7-1200 ans 36opy iHpopmaii 3 AaBadiB TEXHOMOMYHMX
napametpis GypiHHs;;

3. Ha OCHOBI aHani3y MeToziB NOByAOBM Cy4acHMX AaBadiB OCHOBHMX MapaMeTpiB i Noka3HukiB npouecy bypiHHs Byno npoeeneHo BUGIp iX KpaLmx
3apybikHUX Ta NPOBeAEHO PO3paxyHOK YacTOTM ONUTYBAHHS AaBayviB TEXHOMOMYHUX NapameTpiB npouecy BypiHHS.

KntoyoBi cnosa: npouec BypiHHSA, cMcTeMa KOHTPOIo, TEXHOMOrYHI napameTpu, AaBadi, TeXHIYHI 3acobu, CTPyKTypHa cxema, KOHTponep.

ABSTRACT

e bachelor's thesis consists of _an__introduction, two chapters, conclusions, and a list of source@lsed. The work is presented on 91 pages and _
contains 7 tables, 39 figures,_ and a list of sources used with 15 names on 2 pages.
Bachelor's thesis topic: "Development of the structure and selection of technical means for a system for monitoring well drilling parameters and
indicators."
The subject of this study is the technical means for constructing distributed systems for monitoring drilling parameters and indicators.
The objective of this bachelor's thesis is to improve the efficiency of oil and gas well drilling by developing technical support for a distributed system for
monitoring its process parameters.
Results of the thesis: Based on an analysis of the current state of well drilling parameter and indicator monitoring, a structure was developed and
technical means fo a drilling process monitoring system were selected. As a result:
- the objectives for monitoring process parameters during well drilling were formulated and their significance was assessed, which allowed for the
justification o the selection of drilling parameters and indicators;
1. A distributed (web-based) system for monitoring well drilling parameters and indicators was developed using modern Siemens hardware and software,
specifically the S7-1200 series controller for collecting data from well drilling process parameter sensors.
2. Based on an analysis of design methods for modern sensors for key drilling process parameters and indicators, the best foreign equivalents were
selected, and the sampling frequency for the drilling process parameter sensors was calculated.
Keywords: drilling process, monitoring system, process parameters, sensors, hardware, block diagram, controller.

3MICT ¢ BCTYN 6 CYYACHWWM CTAH NMPOBJIEMU KOHTPOJIKO MAPAMETPIB | MOKA3 HUKIB MPOLIECIB BYPIHHA HAGTOBKX |
FA30BUX CBE[/IOBWH 8  CTtaH MeToAiB KOHTPONO napameTpis npouecy 6ypiHHa 8 CTaH 3acobiB KOHTPOMO NapameTpiB npoueccy
6ypiHHACBEPANOBUH 11 CyuyacHi cuctemu KOHTPOMIO NapameTpiB i NoKasHWKiB npoLiecy BypiHHA Ha 6asi iHpopmaLiNnHUX TEXHONOri 16
BucHoBKM AQ RO3ainy Ta noctaHoBka 3agadi nogansluoi pobotn 41  PO3POBKA CTPYKTYPU TA BUMBIP TEXHIYHUX 3ACOBIB CUCTEMA
KOHTPOJ'IAPAMETPIB | MTOKA3HUKIB MNMPOLIECY  BYPIHHA CBEPONOBUH 45 3aBgaHHSA KOHTPOSO TEXHOMNOrYHMXNapameTpis Npu
6ypiHHICBEPANOBUHM 45  OuiHka 3HauMMOCT—1apaMeTpiB | MOKa3HWKiB npoLecy OypiHHs 48  OBrpyHTyBaHHABMOOpPYynapameTpis i
nokasHukiBnpouecybypiHHs 50 Po3pobkacTpyKTyprcMCTEMU KOHTPOIO NapameTpiB i MoKa3HuKiB npouecybypiHHACBepanoBuH 52 Bubip TexHiYHMX

3acobiB cMCTEMW KOHTPOSIO NapaMeTpiB Ta  MOKa3HWKIB npouecy 6ypiHHSI CBEpANOBWH 61 Bwubip yacToTV oNUTYBaHHSA AaBayiB TEXHOMOTMYHUX
napametpis 85 BWCHOBKW 88 CMUCOK BUKOPUCTAHUX IDKEPEN 89 BIBNIOMPA®IYHA OOBIOKA
91
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3m. Apk No gokym. MNignnc  Oata
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ceepanosuH JIiT Apkyw  ApkyLuis
MepeB.  3aMixoBCLKMIA H
IOHTYHI Cl-22-1
H.koHTp. [Honiwwin 5.C.
3aTtBepa 3amixoBCbKUi

MEPEJIK YMOBHUX MO3HAYEHb C@ cnycko-niginmanbsHi onepawii CI'I- cneuianbHe NPOEKTHe KOHCTPYKTOpCbke Otopo
CKB - cneuianbHe KOHCTPYKTOPCbke Glopo BypoBoi aBTOMATUKK CK- CTaHLif KOHTPONO LemeHTyBaHHA  CKYB - cuctema KOHTpOnio i
ynpasniHHsi npouecom 6ypiHHs ABIMT - aHomanbHo BUCokKi nnacTosi Tuckn KT3 - komnnekc TexHivHux 3acobis N30 - npucTpiit 3B’a3Ky 3 06’eKTOM
[T - reonoro-texHonoriyHi gocnigkeHHs MNP - npomuBHa piguHa KM - kap6oHaTtomep mikponpouecopHuii MU - yctuHomip wnamy YAP - yctaHoBka
anctunauii pignHn O ocyuwysad wnamy b - nyneti 6ypunbHuka Hl@- 6ok niacuneHHs, komyTauii Ta xueneHHsa 'MH - reonoro-TexHivYHnn
Hapag OK - 06'ekT koHTpOnto T3 - TeXHIYHEe 3aBAAHHS

KPB.CI- 00.00.000 N3 Apk.
7
3m. Apk. No gokym. Nign. [ata

BCTYN Mpouec BypiHHA HahTOBMX i ra30BMX CBEPAJIOBUH XapakTepu3yeTbCst PSAOM 0COBNMBOCTEN — peanisallisi BENUYE3HNX NoTY>KHOCTEN
npueoay, 06yMOBJ'IeHVI 3HaYHUM OMOPOM PYNHYBaHHIO FPCbKMX Nopig 6ypoBUM iIHCTPYMEHTOM | BUHUKHEHHSIM Pi3HOMaHITHUX HenepeabadyBaHux
CUTyaUil, WO NopyLUYyThb 3annaHoBaHU npouec BypiHHS | BUMaratoTb NPUAHSATTS onepaTuBHUX pilleHb. Lii cutyauii obymoBntooThbes, sik npaBuno,
aBapisiMu1, reonoriYHUMN yCcknagHeHHsMIU npy BypiHHI, HecnogiBaHMM BUXoAoM 3 nagy 6ypoBoro obnagHaHHA Ta NOPOAOPYWHIBHOMO IHCTPYMEHTY i iH. Ta
NpU3BOAATL A0 BiAXUIIEHHS TEXHOMONYHUX NapameTpiB Npy1 NPOBOALI CBEPASIOBUH.  [TapamMeTpy pexumiB TEXHONOTYHMX NpoLeciB i onepawin npu
BypiHHI Ta napaMeTpiB 6ypOBMNX PO3HUMHIB, LLO BUKOPUCTOBYOTLCSA NPU LibOMY, B BinbLIOCTI BUNaaKiB NOBUHHI MaTy JOCUTL KOPCTKI Aonycku, TO6To
BCTAHOBIIOBATUCS i MiATPMMYBaTUCSA 3 HEOOXIAHOK TOYHICTIO, O ANKTYETbCS HEODXIAHICTIO 306iNbLUEHHS LIBUAKOCTEN NPOXOAKM CBEPATOBUHM, 3HKEHHS
aBapiiHOCTI, KiNbKOCTi yCKnagHeHb i iH. Lle BUMarae BBeAeHHS B TEXHOMOTYHMI NPOLEC 3HAa4YHOIO YMCra KOHTPOMNbHUX onepaLin Ta 3MeHLLEHHS MOXMBOoK
BMMIpIOBaHb. 3anexHicTb epeKTUBHOCTI TEXHOMOTIYHMX NpoLeciB BypiHHSA CBEPANOBUH Bi MOBHOTH, JOCTOBIPHOCTI | CBOEYACHOCTi OTPUMAHHS



pesynbTaTiB KOHTPOMIO NapaMeTpiB NocTaBua NPobrneMy CTBOPEHHS HOBUX i BOCKOHANEHHS iCHYIOUMX METOZIB i 3aC06iB KOHTPOIMIO CTaHy TEXHOMOT4YHNX
npouecis, 6ypoBMX i TAMMOHAXHUX PO34MHIB B YACIIO HAMBaXKMUBILLUX. BeaxaeTbcesa [1,2,3], WO BU3HAYanbHUM MOKA3HUKOM MPOrpecrBHOMO PO3BUTKY
TexHiku i TexHonorii 6ypiHHA HAadTOBMUX i ra30BMX CBEPASTOBUH € PiBEHb KOHTPOSO TEXHOMOTYHMX NapameTpiB. 3Ha4YeHHS1 KOHTPOIIO HEYXMITbHO 3pOCTae y
3B'A3KY 3 36iNbLIEHHAM rMNGUH 6ypiHH I'Ii,D,BVILLleHHﬂ LLIBVI,EIKOCTe npoxo,qk —) I'IOB'F|3aHVI —) |.u/| 3pOCTaHHAM
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TPYAHOLLiB, ICTOTHUM NiABULLEHHSAM BiANOBIAANLHOCTI 3@ NpaBUbHE NPURHATTA PILLEHHA NPO YNPaBiHHA TEXHOMOMNYHUM NPoLecoM.  3Ha4YUMICTb
npobnemmn KOHTPOo MapameTpiB BENVKa Lie 1 TOMY, L0 OTPMMaHi pe3ynbTaTii KOHTPOMIO NapamMeTpiB TEXHOMOTYHUX NpoLieciB BypiHHA CBEPASIOBUH
BMKOPUCTOBYIOTHCS B MOAAnbLIOMY MpU NPOEKTYBaHHI HOBUX CBEPASIOBYH i Bif, 4OCTOBIPHOCTI BUKOPUCTOBYBAHMX AaHUX 3aNeXnTb SKICTb MPOEKTHUX
pilieHb Ta edpeKTUBHICTb BypoBMX POBIT. Y3aranbHEHHSs iCHYO4Oro 40CBIAY KOHTPOMIO TEXHOMOTYHUX NapameTpiB npouecy OypiHHS i OLiHKM cuTyauii,
noro chopmanisauis 4O3BONATb iHXEHEPHO-TEXHIYHOMY NepcoHany He TiMbKu Kpalle OCMUCIIUTY NpoLec, npoxo,qﬂ np 6ypiHH
csep,qnoam an - iCTOTH ni,quLu,aT@ TEXHIKO-EKOHOMIYHY e(DeKTUBHICTb BypiHHS CBEPANOBUH. Y 3B’A3KY 3 LM akTyarnbHOW € 3afada
po3pobkm i BNpoBaaKeHHs1 MeToZiB i 3ac0o6iB KOHTPOSO NapamMeTpiB npouecy OypiHHS HAahTOBUX | ra30BUX CBEPASIOBMH, @ TakoX BYypOBUX | TaMMOHaXKHUX
PO34UMHIB.
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CYYACHWM CTAH MPOBIEMU KOHTPOJIKO MAPAMETPIB | MOKA3HUKIB MPOLIECIB BYPIHHA HA®TOBWX | TA3OBMX CBEANIOBUH
CTaH MeTopiB KOHTPOMI NapameTpis npouecy BypiHHS KoHTpontotoum napameTpu i nokasHuku npouecy 6ypiHHS HapTOBKX i ra30BUX CBEPANOBUH
OTPUMYIOTb iH(hOpMaLLito NPo npoLiec BypiHHA B LiiNOMy 3 METO MOro NofansLIol onTumisadii. KoHTponb BENUYMHM TEXHOMOTYHOrO napaMmeTpa BKIovae
Oro BMMIipIOBaHHS i BiAHECEHHSI 4O TOrO UM iHLIOrO iHTepBaniB, 3 pAAY TUX, LU0 SIKICHO PO3pPIi3HSIOTb, Ha siki pO30MBaETLCA BECh Aiana3oH 3MiHW
napametpa. Po3BuUTOK TexHomorii OypiHHA CBEPANOBUH CyNPOBOMAKYETHCA 30iNbLUEHHSAM KiNTbKOCTi KOHTPONbOBAHMX 03HAK, LLO XapaKTepu3yTb NpoLec
OypiHHA cBepanoBuH. Lie nos'sa3aHo 3 ycknagHEHHSM reonoro-TeXHIYHMX yMoB BypiHHS, 36iJ‘IbLIJeHHﬂ rMWOVH CBEPASIOBUWH, MiABULLEHHAM TemnepaTyp
i TUCKiB, 3POCTaHHS BiANOBIAANbLHOCTI 32 NPUIHATE PilLeHHS 3 YNpaBmniHHA TEXHOMNOMYHUM NPOLIECOM, PErynioBaHHSA BNacTUBOCTEN BypoBUX i
TaMMOHaXHMX PO34MHiB. OUiHKa Cy4acHOro PiBHSI PO3BUTKY TEXHIYHMX 3ac0biB KOHTPOSO NapamMeTpiB OypiHHS CBEpAMOBUH AaHa Ha OCHOBI pe3ynbTaTiB
aHarnisy HayKoBO-TEXHIYHOI niTepaTypu, BKIOYA0UM TakoX NepLUi CUCTEMU KOHTPOMHo, siki Oynn pospobneHi y 6yswomy CPCP. Tak, B nepioa 3 1985
no 1991pp. poboTK 3i CTBOPEHHS Ta BAOCKOHANEHHS 3ac06iB KOHTPOMIO TEXHOMOTYHMX NapamMeTpiB BypiHHSA cBEPANOBUH, BYPOBUX | TAMMOHAXHMX
po34uHiB iHTeHcuBHO Benvcs B MHBO «Hadtorasasromatukay, IBaHo-®paHkiscbkomy BO «lpomnpunagy, MposHeHcskomy CIMNKB
«Hadrorazaeromatuka», KpacHogapcekomy CIrKE «lpomaBTomatukny, AHamkaHcekomy CIKB, NleHiHrpagcskomy CKB BA. Y MHBO
«Hadrorazaeromatuka» pospobneHi komnnekc CKY-Mope - yHidikoBa . Mo,u,yan 3ac06- KOHTpOJ‘I napameTpi TEXHOMNOTIYHNX
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npoueciB 6ypiHHSA, CTaHLis KOHTPOIIO | yNpaBniHHSA NPOLIECOM LieMeHTYBaHHS HadToBKX i rasoBux ceepanosuH CKLL 2M-80 [4-8]. B IeaHo-
®paHkiscbkomy BO «lpomnpunag» nposefeHa poboTa no moaepHisadii komnnekcy CKYB (CKYB-M1). Y posHeHcbkomy CIMKB HITIA po3pobneHi
[aT4MKM 3yCunb, TUCKIB, YacToTu obepTaHHs | Temnepatypu ans komnnekcy CKY-Mope-2. B CKB BEA MiHreo CPCP npoBoamnucst po6ot No CTBOPEHHIO
curHanisaTopie NposiBiB i NOrMMHaHb B CBEPASIOBUHAX, PO3PO6eHa CTaHLjis reofioro-TexHIYHOro KOHTPOMo napameTpiB OypiHHA. B AHaikaHCbkomy
CIKB po3pobrieHi BUMiptoBay AOBXUHK KOMOHW BypunbHUx Tpy6, Nnpunaj Anst BU3HAYEHHs 3arasfibHoro BMICTY rasy B ©ypoBOMY pPO34yHi, FyCTUHOMIP i
BMTpaTOMip BYpOBOro po3ymHy Ha BUXOAi 3i CBEPANOBVHY, BUMiptOBaY piBHSt BypOBOro po3yuHy B NpUiMarnbHiii EMHOCTI, BUMIpIOBaY KpyTHOTO MOMEHTY Ha
pOTOpi. CWA—) (-] kpainalx—) 3axiaroi—) €sponin—| Bunyckatoteda—| cranuii—) Bisynorep—)(dipma  «ToTko»), HAT i CAT (Bapoia), M/0-320
(Maprtin Oekkep), TAC, AINC (Teocepsic), Aaisop-cuctema (Apagpin Lntombepxe) i iH. [9-13]. 3apybixkHi cuctemmn KOHTPONO NapameTpiB npouecy
BypiHHSA (3a3BMYan HasmBatoTbest Mud Logging Systems a6o ctaHuisimu MK - reonoro-TexHonoriYHoro KOHTPOH) - Lie BUCOKOTEXHOMONYHI KOMMMEKCH.
BOHM BUKOPUCTOBYHOTBECS ANSt MOHITOPUHTY, 6€3neku Ta reonoriyHoi OLiHKM CBEPANOBUHN B pexmmi peanbHoro yacy [9]. Tak, dipma Schlumberger (SLB)
nponoHye drnarmaHcbki cuctemu, Taki sik Avocet Ta InterACT, NponoHyroTb KOMMNIEKCHY iHTerpauito noBepxHeBux, mubuHHux (MWD/LWD) naHux Ta
reoximiyHoro aHanisy 6yposoro po3uuHy [10]. @ipma Halliburton BukopuctoBye uudposy nnatcdopmy DecisionSpace 365, sika 3abeanedye
aBTOMaTU30BaHWIN MOHITOPWHI CBEPAMOBUHM Ta ONTUMIi3aLlito npsimoBaToro BypiHHS (BKMOYaK4M poTOpHI kepoBaHi cuctemu - RSS) [11], a cbipma Baker
Hughes: MponoHye cepito piweHs BEACON ans BigaaneHoro MoHITopuHry Ta nnatdopmu ans
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BUMiptoBaHHSA nig Yac 6ypiHHa (MWD/LWD), siki 3a6e3nedqytoTe KOHTPOmb TpaekTopii Ta ctaHy ctoBbypa [11].  Pipma Weatherford Hapae
iHTerpoBaHi cuctemu ForeSite, WO KOHTPOMOIOTL NPOAYKTUBHICTb, TUCK i BibpaLiiHi HaBaHTaxeHHs 6e3nocepeaHbo Ha BMOGoi [12]. ®ipma GEOLOG -
cneuianisoBaHa MiXkHapoaHa KoMMnaHisi, Bigoma CBOIMM iHHOBaLinHUMKU modynamu ['TK, aBToMaTu4yH1UM aHanisoM Lunamy Ta nepegoBrMU ra3oBUMM
xpomatorpachamu (Hanpuknag, ATLAS) [13]. Petrolink Bigoma mixkHapogHa koMnaHisi, sika 03pobrsie HesanexHi nporpamHi nnatgopmu 36opy AaHUX, AKi
MOXyTb 06'eaHYBaTU iHbopMaLito Bif Pi3HMX AaTUMKIB Pi3HUX CepBICHUX NiApsSAHUKIB MpoayKuis 3a3HaYeHnx KOMMaHii NpusHaveHa Ans BUMIpOBaHHS
napameTpiB npoueciB BypiHHS, iX iHAMKaLii Ha CTPINOYHUX i LMdPOBMX NOKa3yvMx Npunagax abo peectpadii B aHanoroBomy BUrnsgi Ha camonuci, a
TaKOX KOHTPOIMIO BIAXUNEHHS AeAKVUX NapaMeTpiB BiA 3a4aHuX 3HadeHb.  [10 OCHOBHMX KOHTPOMbOBAHWX NapameTpiB BypiHHA cBepAnOBUH
BiJHOCATBCS: Bara iHCTPYMEHTY | HaBaHTaXXEeHHS Ha I0NOTO, KPYTHUI MOMEHT Ha pOTOopi, YacToTa 06epTaHHs poTopa, MexaHi4yHa LWBUAKICTb BYpiHHS, TUCK
HarHiTaHHs 6ypoBOro po3ymHy, piBeHb 6YpOBOro PoO34nHY B EMHOCTSIX, BUTpaTa BypoBOro po34mHy Ha BXodi B CBEPANOBUHY i BUXOAi 3 HEl, MOMEHT Ha
Ko, LWiNbHICTb, TemMnepaTypa 6ypoBOro po3yuHy. [opaTtkoBi napameTpu - KpYyTHUI MOMEHT Ha MeXaHiYHOMY Kritodi, Bara MatepianiB B ByHkepax
LUMpKynAUinHoi cuctemun. Kpim Toro, 3akopaoHHi KOMMMEKCU KOHTPOIIOTbL CyMapHUWA BMICT rady i KOMMNOHEHTHWUIA CKNag, BYrneBOAHIB B PO34MHi, IMUOUHY
CBepAJIOBUWH, BiACTaHb A0OMNOTO - BUGIN, Yac BypiHHSA | NpPOMMBAHHS CBEPASIOBUHM. Po3arnsHemo KOpOTKO (i3nyHy CYTHICTb METOZAIB BUMIpPIOBAHHS



3a3HayeHnx napameTpis. 3ycunns Ha raky, 06epToBuUiA MOMEHT Ha POTOPi, 06EPTOBUIA MOMEHT Ha MaLLUMHHOMY KITHOYi BUMIPIOKOTHCS 32 [JOMOMOroH
[aBadiB 3ycunb, ki NPeACcTaBnaloTb
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coboto abo rigpasniyHuii TpaHcopMaTop TUCKY, LLO NEPETBOPIOE Aitoye 3ycunns B NPONOpLiNHUI TUCK piauHW, abo andepeHuiiHo-
TpaHchOpMaTOpHWIN NEPETBOPIOBAY, B AKOMY Aitoui 3ycunns BUKNuKaloTb gedopMaLito MembpaHu i nepemillatoTb nopLueHb AndepeHuiiHoro
TpaHcdopmMaTopa, 3MiHIKYM HaNpyry BUXIAHOTO curHany, abo Tpybyatuii YyTNMBMIA ENEMEHT 3 HaKNEEHMUN TeH304aBavYaMm, BEMUUMHA SKUX 3MIHIOETCS
npu gedopmalii uboro Tpyb4acToro eneMeHTa nig BNAYMBOM NPUKNafeHnx 3ycunb i, BiANOBIAHO, 3MIHIOETLCS HAaNpyra BUXiAHOTO curHany. Ona
KOHTPOSIO MOSIOXKEHHS TaneBoro Groky, nogadi iHCTpyMeHTa BUKOPUCTOBYETLCSI MEPETBOPEHHS: 06epTaHHs Barny nebigku B nepeMilleHHs 3a
[0MOMOrOL0 YepBAYHOI Nepeaadi nnyHxepa agndepeHuianbHoro TpaHcgopmaTopa i BignoBiAHO NPONopLiiHe Hanpy3i BUXIAHOrO curHany; yactoTn
obepTaHHsA ponvka KpoHBoka B YMCno iMNynbCiB, NponopLiiHe nogadi iIHCTpYMEHTY, 3a JONMOMOroK KpunbyaTku, ska nepekpvsae 3yousamu nasv B
[aBavi;  KyTa noBopoTty 6apabaHa nebigku B 3mMiHy dasHoi Hanpyry cenbcrHa. AHanoriYH1M YYHOM BUMIPIOETBCS YacToTa obepTaHHsa poTopa.  Tuck
OypOBOro po34vHy B HarHitanbHii MiHii BUMiptoloTb abo MaHOMeTpoM, abo MemMBpaHoo 3 KPOHLLTENHOM, sSika, MPOrMHAYUCh NPU 3MiHi TUCKY, NepeMilllye
nnyHxep andepeHuiansHoro TpaHcdopmMaTtopa i 3MiHIe BUXIAHY Hanpyry nepeTBoproBaya. [nsi BUMiptoBaHHsA BUTpaTn BypoBOro po3ynHy Ha BXoAi B
CBEpASIOBUHY BUKOPUCTOBYETHLCS 3aKOH EMNEKTPOMArHiTHOT iHAYKLil. CucTema MarHiTHoro 36y)KeHHS1 CTBOPIOE 3MiHHE MarHiTHoe none. Y HboMmy no
HeMmarHiTHil i3onipoBaHiii B cepeauHi Tpybui npoTtikae 6ypoBuin po3ymH. IHAWKYEMa B Hill €.p.C., Lo NPOonopLiiHa cepeaHil LBWUAKOCTI NOTOKY PiAvHM,
BMMIPIOETLCS 32 JOMOMOTOI0 eNeKTpoiB, BBeAEHUX BcepeamnHy Tpybku i po3TalloBaHyx B O4HOMY ii NepeTuHi giameTpanbHO NpoTunexHo.  KoHTponb
BUTPATW PO34MHY, LLIO 3aKa4YYETLCSH B CBEPANOBUHY, 3AINCHIOETLCA 3a KiNbKICTIO XOAiB NOPLUHA 6ypoOBOro Hacoca B OAUHULIIO Yacy, LLO BUMIPIOOTLCS 3a
[0MOMOroK TaxoMeTpa.
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BuTparta 6ypoBoro po3yvHy Ha BUXOAi 3i CBEPANOBVHY BU3HAYaETbCA 3a ONOMOrOH0 iHAMKaTopa MOTOKY, L0 CKNaaaeTbes 3 Npanopus, sSkui
3HaxoAMUTBLCH B MOTOL PO34MHY, | 3BOPOTHBLOT NPYKMHW. [indTpaHchopmaTop nepeTBOpIOE BiAXUMEHHS NpanopLsi B NPONOPLiNHUIA curHan BuXigHoi
Hanpyru. PiBeHb BypOBOro po3ynHy B NpuiiManbHUX EMHOCTSX BUMIPIOETECSA abo 3a 4ONOMOrok nonmaBKkoBUX piBHEMIpIB, abo 3a 4onoMoror
yNbTPa3BYKOBUX PIBHEMIPIB, MPUHLMM Aii SKMX 3aCHOBaHMWI Ha BUMIPIOBaHHI Yacy NPOXOAXKEHHS yrbTpasBYKOBUX KOMMBaHb, BiAOUTUX Big NOBEPXHi
6ypOBOro pPO34nHYy. 1.2 CtaH 3acobiB KOHTPOMO NapameTpiB npoueccy bypiHHS CBEPANOBUH 3acobu  KoHTporso napaMmeTpis
OypiHHA MOXHa  po3ainuTH 3a BMAaMu BUMIpOBaHb Ha [6-8]: cmnosmmiproaan(sa iHCprMeH prTHVI. MOMeH
pOTOpEuDVTHMﬁ MOMEHT Ha MaLUVHHOMY KIHOMi);_ KOHTPOMIO TUCKY (TUCKY HarHiTaHHs GypoBOro _po3vmnH BUTPRaTKU (_BUTRaTU BYpOBOro po3vnHy
Ha _BXOAi B CBEPANOBUHY | BUXOAI 3 Hel); nepeMimel@(no,qa‘-l 6ypoao@ iHCprMeHTB ,qos)KMH[zE OypwrbH KOMOHW, MexaHiyHa
LUBUAKICTb BYpiHHS, piBeHb GYpOBOro po34unHy B MpUAMarnbHiin EMHOCTI); TaxoMeTpu4Hi (4actoTa obepTaHHa poTtopa). Bci 3acobu BuMiptoBaHb
BiHOCATBLCS 40 NPUCTPOIB HenepepBHOI Aii. CucTeMu KOHTPOIO NapameTpiB npoLeccy GypiHHA CBEpANIOBUH 3a KOPAOHOM i B YKpaiHi npoekTyBanmcs

TakuMm YMHOM, o6 AaBay ByB NPOCTUIA | HadiHUIA, @ HOpMYHOUUIA NepeTBoptoBay nepebyBaB y BTOPUHHIN anapatypi. MNpy LbOMy BUHUKaNW TPYAHOLL,
noB'sI3aHi 3 3aBafl03axM1LLEHICTIO MiHil 3B'A3Ky, NOBIPKOO AaBadiB. ToMy B NoAanbLIOMy CTBOPOBaNy Aasadi y BUMMsAi ogHoro abo aekinbkox 6rokis.
OuikyeTbCs, Lo po3BMTOK AaBadiB 6yae 3aiiCHIOBATUCS B HANPSIMKY CTBOPEHHST OAHOOMNOYHUX KOHCTPYKLiA B Mipy BNPOBaPKEHHS HagiiHNX
MIKpOENEeKTPOHHMX CXEM HOPMYHOUMNX NEPETBOPIOBAYIB.
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Y BITYM3HAHI NpaKkTULi ANs KOHTPOO NapameTpis BypiHHA CBEpPASIOBUH BUKOPUCTOBYBaNUCS Lini npunafosi komnnekeu, Hanpuknag, Tuny MNKB,
CKYB.  3apybixHi chipMn BUrOTOBNSAOTb SIK OKpEMi AaBadi i BUMiptoBarbHi KaHanu Anst KOHTPOM0 TEXHOMONYHUX napameTpoB BypiHHS CBEPANOBUH, Tak
i cuctemn KOHTpOJ‘I 3 MIKPOMPOLIECCOPHOW TEXHIKO0. Benuki npunanosi komnnekey AouinbHi npy BypiHHi rMmbokunx cBepanoBuH, konu
BMKOPUCTOBYIOTLCS BCi IX NOTEHLiNHI MoxnuBocTi. Mpu BypiHHi cBepanoBuH B paoHax 3axigHoro Cubipy, Ypano-oBomxs YacTuHa Takmx KOMMNIEKCiB He
BMKOPUCTOBYETLCS. TOMY ANnsi 3a3Ha4YeHuX HadhTOBUAOOYBHMX perioHiB HeobXiaHI NpunagoBi KOMMNEKCH, LLIO CKNaaatTbCsl 3 MEHLLOro Yucna
BMMIiptoBanbHMX KaHarniB. Sk nokasytodi npunagn B komnnekcax, wo sunyckanucs B CPCP, BUKopMCTOBYBanucs CTpinoyHi npunaaun. B aHanoriyHmx
BUpobax 3apy6ixkHOro BUPOGHULITBA BUKOPUCTOBAYIOTLCS SIK CTPINOYHI, Tak i LMppoBi nokasytodi npunaau. 3acTocyBaHHs 064KCIOBANbHOI TEXHIKN
[,03BONUIO CYTTEBO PO3LUMPUTY (PYHKLLIOHANBbHI MOXIIMBOCTI KOMMIEKCIB KOHTPOIIO (AiarHOCTVKa, MPOrHO3yBaHHS CTaHiB CBEPAOBWH, HAKOMUYEHHS,
36epiraHHs iHdopMmaLii i iH.) . Komn'toTepr3oBaHoi cTaHLjie0 KOHTPORo i onTuMisaLii ypiHHsa € cuctema Visulogger dipmu Totco. Visu-logger koHTpontoe
B peXumi peanbHoro vyacy Ao 36 napametpiB npouecy 6ypiHHS i cnycko-niginmanbHux onepadivi, BUBoAMTb 3ibpaHi gaHi Ha Bigeogucnnen i apyk. Kpim
Toro, Visulogger 34iNCHI0E KOHTPOSb NEPETUHY TEXHOMNOTYHUMMN NapameTpaMmn aBapinHUX Mex, Lo 3aJatTbes BypUnbHUKOM, i BUAAE iX Ha
BifeoTepMiHan B LumdpoBoMy i aHanoroBomy Burnagi. Lis x chipma Bunyckae mMikponpouecopHy cucteMy KOHTponto npouecy 6ypiHHs Dritl-Scan I, sika
KOHTPOIOE 25 TEXHOMNOrYHMX NapaMeTpiB npoLecy 6ypiHHA. PesynsraTy KOHTPOMO, B TOMY YMCIi MO BEPXHBOMY i HUXKHBOMY AOMYCTUMUM Mexam,
BMBOASITbCS Ha BigeoTepmiHan i npuHTep. Po3pobneHo cuctemy Data-Sentry, sika koHTpontoe 35 napametpis, 36epirae no koxHomy napametpy 10-
rOAWHHY iCTOpItO, Biayanisy naH| umq)poaom rpad)il-lHOM surnagi—| H[;Q Bip,eOTepMVIHaJ'I [o3Bonse
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[OKYMEHTYBaTW aHi B peanbHOMY Yaci i nicnsa 3akiHieHHsi BypiHHsI, nonepeaxae npo nepenasapiniHii cuTyauii. AHanoriyHi xapakTepucTukn mae
cTaHuisa M/D-3200 cipmu Martin-Decker. BaraTodyHkuUioHanbHi KOMN'tOTEPU30BaHi CTaHLii reonoro-TeXHONOrYHOro KOHTPOIO i oNTUMisaLii BypiHHS B
[aHuii Yac Habynu wupokoro nolmpeHHs. Pipma The Annlysts po3pobuna komn'totepusoBaHy cuctemy TCS, KOHTpOnoYy npoLec BypiHHS | o3BoNsE
BMKOHYBATK rigpaBnivHi po3paxyHku, BU3Ha4aTu napameTpu niksigallii ra3oBoro BUKuay, po3paxoByBaTu d-eKCrMoHeHTY, BapTiCTb 1 M BypiHHS,
30iICHIOBATU KOHTPOSTb NOXUMO-CNPSIMOBAHOIO BYpPiHHS. dipma Gearhart po3pobuna cuctemy oTpYMaHHs Ha3eMHUX [aHUX Kapma»@ SDL [13],



sika 3abesnevye KOHTponb BypiHHA, iHAMKALo Ta peecTpalito ogep>KyBaHux AaHux. Obpabka AaHux BeAeTbCs 3a [ONOMOro KoMn'loTepa i KoMnnekcy
npuKNagHUx nporpam peansHoro Yacy. MporpamHe 3abe3neqeHHs BUKOHYE aHani3 i BigobpaxKeHHs AaHnx B peanbHOMY Yacy, onTuMisaLiio 6ypiHHS 3
KOHTPOSIEM BapTOCTI, reonoriYHy OLiHKy niacta 3 OUiHKO MracToBOro TUCKY, KOHTPOrb 6e3nevHoro BeaeHHst 6ypoBux pobit. Pipma Aradzil
Schlumberger po3pobuna komn'toTepr3oBaHy cUcTeMy KOHTpOIto npouecy bypiHHs The Advisor System [10], sika 06pobnisie AaHi sk 3 NOBEpXHEBUX, TaK i
BUGINHKX faBayiB; NnporpamHe 3abesneveHHs 3aiiCHIOE B peanbHOMYy Yaci i B HeonepaTnBHOMY pexumi 06pobky AaHuX, KOHTPOIb BYpPiHHS, OLIHKY
ePEKTMBHOCTI MexaHi4HOro BypiHHSI, OLHKY reonoriyHy i NnacToBOro TUCKY, KOHTPOMb CNyCKO-NiAiiManbHNX onepawii, TpaekTopii CBEPANOBUHH,
KOHTPOSb CBEPASIOBUHU MPW MYLWIHHSA, rigpaBnivHi po3paxyHku. Pipma Dresser Magcobar pospo6una i Bunyckae cuctemu DATA i DIt DATA UNIT.
CunCTeMM BUKOHYIOTb reomnoriyHy OLHKY NNacTiB, KOHTPOSb KPUTUHHUX 3Mi- nig Yac BypiHHA, HaAaTb AOMOMOrY B PO3paxyHKax no BU3HaYEHHIO
nnaCTOBo TUCKY, FiApaBniYHMX po3paxyHkax, onTumisauii pobiT 4oniT, 3AiCHIOTL 36ip, HAaKONMYEHHS!, peecTpalLlilo Ta iHAMKaLl0 OAepXyBaHNX
[aHuXx.
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dipma Baroid po3pobuna i Bunyckae komn'torepusoBaHuii BapiaHT ctaHuii ADT-Computerized ADT [9]. CTaHLUisi BUKOHY€E KOHTPOINb BypiHHS | Mae
nakeT NpVKNagHUX Nporpam 3 rigpaenivyHmx po3paxyHkie Ansa OypiHHs i CMO, ouiHui nnacTa, po3paxyHKy NnacToBoro TUCKY i rigpopospuey, onTuMisauii
pexumy BypiHHS, rMyLUiHHA CBEPATIOBUHM NpU BUKMABX. CucTema o6pobnsie nokasu TeEXHONOrYHUX AaBadis i xpomatorpada. Pe3ynstatn nabopaTtopHoro
BMMIpIOBaHHS reornoriyHnx BNacTUBOCTEN PO34MHY BBOASTHCS ONepaTopoM BpyyHy. Pedynsratv o6pobkv BUBOASTLCS Ha BideoTepmiHan i
nokymeHTytoTbes.  ®ipma Electronic Construction Servicel Bunyckae ctaHuito CDT UNIT [11], sika 34ilicHIOE KOHTPOMb BypiHHS, 06pOOKY, HAKOMUYEHHS i
peecTpaLilo OTpMMaHMX 3 TEXHONOTYHMX AaBadiB i xpoMmaTorpada AaHux, iHavkauito pedynbraTtiB Ha BigeoTepmiHani. MporpamHe 3abe3neyeHHs BUpillye
HacTynHi 3aBAaHHSA: KOHTPOSb POGOTY AoMoTa 3 po3paxyHKoM BapTocTi 1 M BypiHHSA, reonoriyHy OuiHKY nnacta, po3paxyHoK NiiacToBOro TUCKY,
rigpoauHaMiyHi po3paxyHku npu BypinHHi i CMNO, koHTponb TpaekTopii ceepanosBuH.  ®ipmoto Geoservise po3pobneHa i BUNycKaeTbCsi CTaHLisi re-onoro-
TEXHOMNOri4YHOro KOHTporito BypiHHSA Ab8 [12]. CTaHuis npoBoaWTb BUMiptoBaHHs, 06pobKy, iHAMKaL, 30pyK i aHanoroBy peectpauito 4o 120 napameTpis.
Ha ekpaH BigeoTepmiHany ofHo4acHo BigobpaxaeTbcs Ao 31 napameTpa, AaHi JOKYMEHTYOTbCS B LMpoBOMY i rpadiyHoMy Burnsigi. Oani no
CBEpPASIOBYHI HAKONUYYOTLCA CUCTEMOIO | AOCTYMHI ANst nodanbLioi 06pobku. MNMporpamHe 3abe3neveHHs cknagaeTbCs 3 HOTMPLOX KOMMIEKCIB:
obcnyroByBaHHs BypiHHA (KOHTpornb poboTn fonoTa, BUKUAIB, BUKPUBIEHHS CBEPASIOBUWH, rigpaeniyHa ontumisadis), koHtpons ABIMT (d-ekcnoHeHTa, o-
KapoTax i iH.), [a3oBui kapoTax (ra3oBMICT, XpomaTorpadiyHuii aHani3 i iH.) i reonoris (ouiHka nnacTta 3a gaHumu BypiHHs, kepHy i T.4.). Llieto x dpipmoto
BUMYCKAETbCS CTaHLisi KOMMEKCHOro KoHTpornto BypiHHa TDC. Cuctema npuiimae i 06pobnsie iHdpopMalLito 3 AaBayiB, KOHTPOMIOYNX NapameTpu
BypiHHA, BypOBOro po3ymHy i AaHi ra3oBOro KapoTaxa; YacTuHa AaHuX BBOAWUTLCS B CUCTEMY OnepaTtopoM L|epe KnaBiaTyp I'IporpaMH
3a6e3nequH TD ,ClOBBOJ'Iﬂ BI/IKOHyBaT 06pobky
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iHdbopmaLlii, Lo HaaXoaWTb B PEXUMI pearnbHOro Yacy i B Mipy HakonuyeHHs iHpopmalii B nepepsax mixk 6ypiHHSM. Peaynstatn 06pobkum
BMBOASITbCS Ha BigeoTepMiHan, NpUCTpin ApyKy i rpadivuHmin npucTpin. Cuctema KOHTPOmoe napameTpu npouecy bypiHHs i CIMO, curHanisye npo
BUHUKHEHHS ycxna/J,HeH BUKOHYE pO3paxyHOK rigpaBniqyHnx xapakrepuctuk, obpobnse faHi razoBoro kapoTaxy, [03BOMSAE 3A4INCHIOBATY BU3HAYEHHS
30H ABIT, KOHTpOSb ra3oBOro BUKMAY, BiANpaLoBaHHS 40MNoTa 3a BapTicTio 1 M BypiHHSA | TpaekTopii cBepAnoBuHW. € nakeT Ans 06pobkv AaHUX
CBepASIOBMHHOIO KapoTaxy i nnacToBunpobyBaHb. [o cknagy komnnekca TexHiyHux 3acobis (KT3) i obuncnoBanbHoi TexHikn (OT)
KOMN'toTEPU30BaHOT CTaHUil  3a3Buyai BXOASATb npowecop (LueHTpanbHUiA obumcnoBanbHU npucTpi
3anam'aToBytouY| Bi,EleOTepMiHa andasiTHo-UMdpoBU
Bi,qeOTepMiHaﬂ rpadivHm HrM(HaKOI'IVI‘-IyBa Hy‘-IKOM MarHiTHOM avcky), HM[ (Hakonuyysay Ha MarHiTHIN cTpiyLi), APYKy4nin
anCTpi(npwHTep), nnotrep. lpyra HavBaxnusilua XapakTepucTuka  CTaHuii - yncno - aBTOMaTUYHO poas'ﬂsyBaH
dpyHKuiOHaanm 3aBAaHp KOHTpomoeMM BVIXi,CI,HVI napameTpi Lli noka3Hukun BU3Ha4atoTh "yHKLiOHaNbHY NOTYXKHICTL" abo crioxunedy
LiHHICTb CTaHLii, TaK SIKk BU3Ha4atoTb pesynbTaTi reonoro-TeXHONOr4YHOro KOHTPOIO | yNpaBniHHS, LWo BUKOHYIOTbCS CTaHLiEl0. TPeTboo OCHOBHO

KnasiaTypoto,

XapaKTepUCTMKOIO CTaHLii € YACNO napameTpiB, IHANKYEMUX OnepaTopy, i aBTOMaTUYHO PEECTPYEMUX (AOKYMEeHTOBaHMX) napameTpis. Lli nokasHuku
BM3HAYaloTb MOXITMBOCTI CTaHLUii 3@ NOAaHHSIM onepaTuBHOI inpopmaui 6e3nocepeHbO B NPOLIECT KOHTPOIIO i yNpaBniHHS Ta Ans noganbLofl

HeonepaTUBHOI iHTepnpeTaLii. [ns GinbLIOCTI CTaHUi reonoro-TeXHOMor4YHOro KOHTPOSTO YMCIO aBTOMaTUYHO NPUNHATUX BXIAHUX CUrHarniB He
nepesuLlye 32: Bara Ha raky, NepeMilleHHs raka, Yactota obepTaHHs i MOMEHT poTopa, YACNO NOABINHMX XOAIB HACOCIB | TUCK HarHiTaHHS, piBeHb i

3aranbHU 06eM PO3UMHY B EMHOCTSIX, LLNbHICTL, TemnepaTtypa i eneKTpooni posqle H on BVIXO,E[_ - CBep,EU'IOBVIH
3araanV| BMi ragly—) i
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KOMMOHEHTHWI CKNaj BYrMeBOAHIB, BUTPaTa Ha BUXOAi, TUCK Ha LITYLEepi, MOXNMBICTb MiAKNIOYeHHS BUBIHMX AaBadiB (KOHTPOMb HaBaHTaXeHHst Ha
[0M0TO, YacToTn 0b6epTaHHsA AoMnoTa, TUCKY, TeMnepaTypu, NnapameTpiB KPUBU3HW CBEPATTOBUHM) HLWMX cneundivYHNX BUMiptoBanbHUX 3acobiB.
1.3 CyyacHi cucteMmn KOHTPOSO nNapaMeTpiB i NOKa3HUKIB npouecy BypiHHS Ha 6a3i iHdopMaLinHUX TEXHOMOTI IHdpopmavinHe 336e3ne-|eHH
npotecy 6ypiHHA HapTOBUX i ra30BUX CBEPANOBUH € Halbinblu BaXKNMBOK MaHKOK B Npoueci 6yaiBHULTBa CBEPANOBKH, 0COGNUBO Npy BBEAEHHI B
pO3po6KyY i OCBOEHHS HOBUX HadpToraszoBmx pogosull. Bumorn fo iHdopmauiiHoro 3abesneyeHHs ByaiBHMLTBa HadhTOrasoBUX CBEPASIOBUH B AaHii
cuTyauii nonsratoTb B nepeknagi iHdpopmauinHux TexHonorin B po3psg iHopmaLiiHo-3abeanedyoumx i iHopMaLiiHO-BNMBAKOUYMNX, NPU SKUX
iHbopmaLinHmin cynpoBia nopsaa 3 oTpMMaHHSAM HeobxigHoro obesry iHpopmalulii AaBano 6 4oAaTKOBUIA EKOHOMIYHWUIA, TEXHOMOTiYHWIA, abo iHWNIA edekT
[9-12]. [lo paHux TexHoNori cnif BiAHECTU HACTYMHI KOMMMEKCHI POGOTU:  KOHTPOSb Ha3eMHUX TEXHOMOTIYHMX napaMeTpiB i BUGip HanbinbLL
onTUMarnbHUX PexMMIB BYpiHHS (Hanpuknag, BUGip oNnTMManbHUX HaBaHTaXeHb Ha AOMOTO, WO 3abe3neyyoTb BUCOKY LLIBUAKICTE MPOXOAKN);
BMMIipiOBaHHs1 Ha BMOOI CBEPANOBUHM i KapoTax B npoueci 6ypiHHs (MWD i LWD-cuctemm); BMMIiptoBaHHs1 Ta 36ip iHpopMmalLlii, cynpoBoaKyBaHi
OHOYaCHUM KepyBaHHAM TEXHOMOrYHUM NpoLecoM BypiHHS (YNpaBniHHA TpaeKkTopielo ropu3oHTarbHOI CBEPANOBUHN 3@ JOMNOMOIOK KEPOBaHUX
BMGIiHMX OpieHTaTOpIB 3a AaHNMU BUBIHUX TeneBuMiptoBanbHUX cuctem). B iHdopmaLiinHomy 3abe3neveHHi npoluecy 6yAiBHULTBA CBEPANOBUH



0C06NMBO BaXIMBY POIb BiAirparTk reonoro-TexHonoriyHi gocnimpxkerHs (M), OcHoBHUM 3aB,anHﬂ- cny>|<6- FT BI/IBl-IeHH

reonorquo 6ynos p03pi3 CBEepAJIoBUH,
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BUSIBINIEHHS i OLliHKA NPOAYKTUBHMX NAAcTiB i NiABULLEHHS IKOCTi OyaiBHULTBA CBEPASIOBMH Ha OCHOBI 0fep)KyBaHoi B npoLeci 6ypiHHSA reonoro-
reoximivHol, reodpisanyHoi Ta TexHonoriYHoi iHdopmauii. OnepatuBHa iHdopmauis, ogepxxyBaHa cnyxxboto ', Mae Benvke 3Ha4yeHHst Npu BypiHHI
pO3BiAyBasibHIX CBEPANOBUH B ManoBVBYEHUX perioHax 3i CKnagHUMM ripHUYO-reonoriYHMI yMOBaMK, @ TakoX Npv MPOBeAEHH MOXMO CNPSIMOBAaHUX i
rOPU3OHTaIbHNX CBEPANOBUH. OpHak y 3B'A3Ky 3 HOBMMM BMMOramu Ao iHdopmaLinHoro 3abeaneyeHHs npouecy OypiHHSA 3aBAaHHS, SKi BUPILLYOTbLCS
cnyx6oto 'T[, MoXyTb ByTK 3HA4YHO po3LmpeHi. BucokoksanidikoBaHuii onepaTtopcbkuii cknag naptii ', wo npautoe Ha BypoBiii, NPOTAroM yCboro
umkny 6yaiBHMUTBA CBEPAMOBMHM NPU HAsiBHOCTI BiANOBIAHMX anapaTypHO-METOANYHNX 3acoBiB i nporpaMHoro 3abesnevyeHHsl B 3M03i BUPILLUTY
NPaKTUYHO MOBHUIA KOMMIIEKC 3aBAaHb iHOPMaLIiHOro CynpoBoay npouecy BypiHHS: reonoro-reoximivHi i TEXHOMOrYHi AOCHIAKEHHS;
chnerByBaHH p060T . TeJ'IeBI/IMipIOBaﬂbHVIM CI/ICTeMaM[VE(MWD LWD-cuctemn);  obCnyroByBaHHsi ~ @aBTOHOMHUX — CUCTEM
BMMIpIOBaHHSI Ta  KapoTaxy, LLIO cryckalTbCs Ha Tpybax; KOHTpOmnb napameTpiB OypoBOro po3ymHy;  KOHTPOSb SIKOCTI KpinmeHHs CBepASIOBUHY;
[ocnigkeHHs nnactoBoro  cnioigy npu BUNpobyBaHHi i OOCnifKeHHI CBepAnoBWH;  KapoTax Ha kabeni; cynepBai3iHroBi nocnyrv i T. A. Yy
psiAi BUNaaKiB noegHaHHs Lux pobiT B napTisx M € eKOHOMIYHO BinbLl BUMAHWUM | JO3BOMNSiE €KOHOMUTW Ha HENPOAYKTUBHUX BUTPATaX Ha YTPUMAHHS

cneuianisaoBaHux, By3bKoHanpaBneHnx reoisnyHmx napTin, MiHiMidyBaTu TpPaHCMOPTHI BUTPATH.
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OpHak TEXHIYHUX | TporpaMHO-MeTOANYHMX 3acobiB, LU0 A03BONATEL 06'eAHATN NepepaxoBaHi poboTN B €ANHUIA TEXHOMOMNYHMI NMaHLUKKOK B CTaHLUii

[T, B BaHWii 4ac Hemae. Tomy BUHUKNA HeOBXigHICTb po3pobku Ginbl AockoHanoi ctaHuii T HOBOro NMOKOMiHHS, sika 4O3BOMNUTL PO3LWMPUTI
dyHKUiOHanbHIi MOXNMBOCTI cTaHuii I'TB. Po3rnsaHemMo 0CHOBHI HanpsMKM pobiT Npu LiboMmy. OcHoBHi BUMOrun o cy4acHoi ctanuii 'O —— ue
HagiHicTb, 6araToyHKLiOHaNbHICTb, MOAYNBHICTb | IHOPMAaTUBHICTb. CTpykTypa cTaHuii HaBegeHa Ha puc. 1.1. BoHa nobygosaHa Ha npuHUmNi

posnogineHvx BigaaneHnx cuctem 36opy, ski 06'efHaHi Mix o600 3 BUKOPUCTAHHAM CTaHAAPTHOMO NOCMIAOBHOIO iHTepdeiicy. OCHOBHUMU HU30BUMM
cucteMamm 360py € KOHLEHTPaTOPW, NPU3HaYeHi Ansi pO3B'A3KM NOCNIAOBHOIO iHTepdeiicy i NiaKNYEHHS Yepes HUX OKPEeMMX CKNadoBMX YacTUH CTaHLii:
MOZYIISl ra30BOro KapoTaxy, MoAyrsa reonoriyHMx npunaais, undposmnx abo aHanoroBux agatyumkis, iHpopmauinHmx Tabno. Yepes Taki ) KOHLEeHTpaTopu
0o cuctemu 36opy (Ha komn'toTep onepartopa, Akl peecTpye) NiAKNYATLCS i iHLWi @aBTOHOMHI MOAyri Ta CUCTEMU - MOAY b KOHTPOMIO SIKOCTI KPinneHHs
cBepanoBuH (6nok maHicdonbaa), HazeMHi Moayni BUBIMHMX TeNeBUMIpOBanNbHUX CUCTEM, CUCTEM peecTpalLii reodisnyHnx agaHunx Tuny «fektop» abo
«BynkaHn» i T. 4. PucyHok 1.1 — CnpowyeHa cTpykTypHa cxema ctaHuii '
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KoHueHTpaTopn ofHo4acHO NoBYHHI 3abe3nedyBaTy ranbBaHiYHy PO3B'A3Ky NaHLUIOrB 3B'A3KY i KMBMEHHS. 3anexHo Big NoknageHux Ha
cTaHuito M 3aBaaHb KinbKiCTb KOHLEHTPATOPIB MOXe ByTU Pi3HOLO - Bif AEKINBKOX OAMHULL A0 AEKINBbKOX AeCATKIB WTYK. MporpamMHe 3abe3neyeHHs
cTaHuii ' 3abe3nedvye NOBHY CyMiCHICTb i 3narogxeHy poboTy B €AMHOMY NPOrpaMHOMY CepefoBULLI BCiX TEXHIYHUX 3acobiB. [asavi
TEXHOSOriYHUX NapameTpiB  [JaBayi TEXHOMOrYHMX NapaMeTpiB, SKi BUKOPUCTOBYIOTLCS B cTaHuisax [T, € ogHielo 3 HaBaXNMBILLMX CKNagoBUX YacTUH
cTaHuji. Big ToyHOCTi nokasaHb i HaginHoCTi poboTy faBadiB 6arato B YoMy 3anexuTb edekTUBHICTb cryx6u M npy BUpilLeHHi 3aBAaHb 3 KOHTPOSHO i
onepaTUBHOrO yNpassiHHS NPOLEecoM 6ypiHH- O,qHa- Hepe Ba)KK yMOB- eKcnnyaTaui(mmpoxm- ,qianaso TeMﬂepaTy[;E
Bi— ,qo +500C, arpecuBHe cepefioBuLLe, CUIbHI BibpaLii i T. A4.) AaBadi 3anuwaloTbCsl HAWCNabLUO | HEHAAIMHUM NaHKOK B CKNaAi TEXHIYHMX
3acobiB 'T[. 3acTocoByBaHi B BUpoOGHM4YMX napTisx M aaBadvi B GinbLiocTi cBOi 6ynu po3pobrneHi Ha nodaTky 90-X pokiB 3 BUKOPUCTAHHSIM
BITYM3HAHOT enemMeHTHOI 6a3n Ta NepBUHHUX BUMIPIOBaNbHUX €NEeMEHTIB BiTYM3HSHOrO BUpoOHULTBA. MNpruyomy Yepes BiACyTHICTb BUOGOPY
BUKOPWCTOBYBANMCS 3aranbHOAOCTYMHI NEPBUHHI NepeTBOptoBai, Siki He 3aBXAu BiAnoBiganu >XopcTkvmM BUMoram po6otu B ymoBax 6ypoBoi. Linm i
NOSICHIETLCS HEAOCTATHBO BUCOKA HAAINHICTL 3aCTOCOBYBaHWX AaBayiB.  [pvHLMIM BUMIpOBaHHS AaBadiB i iX KOHCTPYKTUBHI pilLleHHsi obpaHi
CTOCOBHO [0 BITYM3HSHMX OypOBMX YCTAHOBOK CTaporo 3paska, i ToMmy Ha cyvacHi 6ypoBi ycTaHOBKM i TUM GinbLue Ha BypoBi yCTaHOBKM iIHO3EMHOIO
BMPOOHMLTBA iX MOHTaX € JOCUTb CKPYTHUM, @ 4acTo i HEMOXIMBUIA. 3 BULLEECKA3aHOro BUMNMMBAE, WO po3pobKka HOBOIO NMOKOMiHHS AaBadiB
Haf3BMYanHO akTyanbHa i cBoevacHa. [pu po3pobui aasadis [T oaHieto 3 BUMOT € ix aganTauist 40 BCiX iCHYIOUMX Ha YKpaiHCbKOMY PUHKY BypoBumx
YCTaHOBOK.
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HasiBHicTb Wmpokoro BuGopy nepBMHHUX NepeTBOpioBadiB BUCOKOT TOYHOCTI i BUCOKOIHTErPOBaHUX ManorabapuTHUX MiKpOMNpoLEecopiB A03BOMSIE
pO3pOoBUTN BUCOKOTOYHI, MpOrpamMoBaHi AaBadi 3 BEMUKUMU OYHKLIOHANbHUMK MOXITMBOCTAMU. [aBadi MatoTb OAHOMONAPHY HaMNpyry XUBMEHHS i
0HOYacHO LndpoBuii Ta aHanorosuii Buxoaun. KanibpysaHHs i HanawuTyBaHHS AaBadiB NpoBOAATLCA nporpaMH 3 komn'toTepa 3i cTaHuii, nependaveHi
MOXIIMBOCTi NPOrpamMHoi KoMneHcawii TeMnepaTypHoi NoxmMbku | NiHeapusaLis xapakTepucTuk AasadiB.  LindpoBa YacTvHa enekTpoHHOI nnaTtv Ans BCix
TUNIB AaBayiB OAHOTUMHA i BiAPI3HAETLCA TiNbKW HanawTyBaHHAM BHYTPILLUHBOT Nporpamu, LWo pobuTs ii yHidikoBaHOT i B3aemMo3aMiHHOK NPY PEMOHTHUX
po6oTax. 30BHiLLHIN BUrNsSA AaBadiB HaBegeHo Ha puc.1. 2.

PucyHok 1.2 — [laBayi TEXHONOrYHMX NapameTpis
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[laBay HaBaHTaXeHHs Ha raky mae psf ocobnusoctel (puc. 1.3). MpuHuun aii [laBaya 3acHOBaHWI Ha BUMIPIOBaHHI CUMW HaTAry Taneeoro



KaHaTa Ha "MepTBOMY" KiHLji i3 3aCTOCyBaHHAM TEH30METPUYHOrO AaBava 3ycunb. [laBay Mae BOyJ0BaHWIA NpoLiecop i HesanexHy nam'atb. Bes
iHdbopmalLlisi peecTpyeTbes | 36epiraeTbes B Uit nam'ati. O6csr nam'aTi fo3sonse 36epertu micayHnin obear iHdopmadii. [laBay Moxe KOMMNMeKTyBaTucs
aBTOHOMHUM [XePEerioM XMBIEHHS, ki 3abe3nedye poboTy AaBaya Npu BiAKMOMEHH] 30BHILLHBOIO A)Kepena XUBMEHHS.
PucyHok 1.3 — [JaBay Baru Ha raky IHdbopmaLiiHe Tabno BypunbHyKa Npu3HaveHe Ans BigobpaxeHHs i Bidyanisauii iHdopmalii, oTpyMaHoi Big,
AasauviB. 30BHILLHIN BUrNsA Tabno npeactasnexuii Ha puc. 1.4, Ha nuubosii naHeni nynsta 6ypusbHMKa po3TalloBaHi LWiCTb NiHIMHKUX WKan 3
[00aTKOBOK LMchpoBOIO iHAMKaLE Ans BiobpaeHHst napaMeTpiB: KPYTHU MOMEHT Ha poTopi, Tvuck NP Ha Bxogai, ryctuHa MNP Ha Bxopi, piseHb P B
emHocTi, BuTpata NP Ha Bxoai, BuTpaTta NP Ha Buxogi. NMapameTpu Baru Ha raky, HaBaHTaXeHHs1 Ha 4onoTo no aHarorii 3 B BigobpaxeHi Ha ABOX
KPYroBuXx LUKanax 3 4oaaTkoBuMM AyonioBaHHSM B LMPOBOMY BUIMIAAL. Y HUXKHIV YacTuHi Tabno po3TalloBaHi of4Ha MiHiiHa Wwkana ans Bi,qupa)KeHH
LLIBI/I,EI,KOCT 6ypiHH Tp- Lu/ubposm iH,u,MKaTop ,qn- Bigo6paxeHHs
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napametpiB — rmubrHa BUGOI, NONOXEHHS Haf BUGOEM, BMICT ra3y. AndasiTHO-LMMPOBUIA iIHOUKATOP NPU3HAYEHWUI AN BUBEAEHHS TEKCTOBUX
noBiAOMMeHb i nonepeaeHb. PucyHok 1. 4 - 3oBHiLwHin BUnsig iHpopmauinHoro tTabno
[eoxiMiyHMn Moaynb [eoxiMiyHMIN MOdyIb CTaHLUii BKNoYae rasoBuin xpomartorpady, aHanisatop cymapHOro MiCTy rady, ra3onoBiTpsiHy MiHito i
fAerasatop 6ypoBoro po3ynHy. HainbinbLu BaxIMBOKO CKNa[0BOK YaCTUHOK reoXiMiYHOro Mofyns € rasoBuin xpomatorpad. [4ns 6e3nommikoBoro, Y4iTkoro
BUAINEHHS NPOAYKTUBHKX iHTEPBArniB B NPOLIECH iX PO3TUHY NOTPIOEH AyKe HaAiHWIA, TOYHUIA, BUCOKOYYTNVBUIA NpUnag, Lo AO3BOMNSE BU3HaYaTu
KOHLEHTpaLito i cknag rpaHnyHuX ByrneBodHeBUX rasis B dianasoHi Big 1 x 10-5 go 100%. [Ana uiei metn ans komnnektauii ctaHuii MO po3pobnexuii
rasoBui xpomarorpad «Py6iH» (puc. 1.5) [14]. PucyHok 1.5 — MNonboBui xpomatorpad
«Py6iH»
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YyTnueicTb reoximiyHoro mogyns ctaHuii 'O Moxe 6yTu 36inbLueHa Takox LWnsxom 36inbLueHHs koedilieHTa aerasauii 6yposoro posunHy. [Ons
BMAiNeHHs BUBINHOrO rasy, po34nMHeHoro B 6ypoBOMy pO34uMHi, BUKOPUCTOBYIOTLCS Aerasatopun ABox Tunis (puc. 1.6): nonnaekoBi AerazaTopu
nacuBHOrO Aii; Aera3aTopy akTUBHI 3 MPUMYCOBUM APOBNEHHSIM MOTOKY. [MonnaBkoBi AerazaTopu NpOCTi i HadiliHi B ekcnnyaTauii, npo
3abe3nevytoTb koedilieHT Aerasauii He binblue 1-2%. [derazatopu 3 NpuMycoBUM APOONEHHAM MOTOKY MOXYTb 3abe3neunTu koediuieHT aerasauii o 80-
90%, ane MeHL HagiiHi i BUMaratoTb NOCTIMHOMO KOHTPOIHO. PucyHok 1.6 -
[erasatop 6ypoBOro po34mHy akTuBHOI Aji BesnepepBHUiA aHani3 cymapHOro ra3oBMIcTy NpoBOAWTLCS 3@ AOMOMOrOK BUHOCHOTO AaBaya
cymapHoro rasy. lNepeBara AaHoro AaBaya nepea TpaguuiiHuMy aHanisaatopaMu CymMapHOro rady, Po3milLleHMMK B CTaHLii, nonsirae B onepaTnBHOCTI
oaepKyBaHoi iHbopMmalii, Tak ik AaBay po3MilyeTbca 6e3nocepenHbo Ha BypoBIl | Yac 3aTPUMKIM Ha TPAHCMOPTYBaHHS rasy 3 OypoBOi Ha CTaHLilo
BUKNto4aeTbes. KpiM Lboro, Ans kKomnnekTawii cTaHuin po3pobreHi rasosi AaBadi Ans BUMIPIOBAHHS KOHLEHTpaLi BYrneBOLHEBOrO KOMMOHEHTIB
aHanisoBaHoi ra3oBoi cymili: BogHto H2, okucy Byrneuto CO, cipkoBopHo H2S (puc. 1.7).
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PucyHok 1.7 — JaTtunku Ans BUMiptoBaHHS BMICTY rasy leonoriyHnin moaynb.
leonoriyHnin Moaynb cTaHLii 3abe3neyye AocnigxeHHs BypoBOro Lwnamy, KepHa i nnactoBoro iy B npoueci OypiHHA CBEpPANOBUHN, PEECTPALIIO i
06pobKy oaepKyBaHUX AaHUX. [ocnioXeHHs, Lo BUKOHYIOTbCA onepaTtopamu cTaHuii ', 403BONSA0Tb BUPILLYBATV HACTYMHI OCHOBHI reonoriyHi
3aBAaHHs: NITOMNOrYHNIA PO34NeHyBaHHSA Po3pidy; BUAINEHHS KOMEKTOpIB; OLiHKa XapaKTepy Hacu4eHHs KonekTopis.  [1ns1 onepaTuBHOIO i
SIKICHOTO BMPILLEHHS UMX 3aBAaHb BU3HAYEHO HaibinbLll onTuManbHUii nepenik npunagie i obnagHaHHsA Ta BUXOAsiUM 3 LibOro po3pobreHunii KoMneke
reonoriyHux npunagis (puc. 1.8).
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PucyHok 1.8 — ObnagHaHHsa Ta
npunaamn reonorivHoro Moayns ctaHuii Kap6oHaTtomep mikponpouecopHuit KM-1A npuaHadeHuii Ana BU3Ha4YeHHS MiHeparbHOro ckrnaay ripCbkux
nopig B kapboHaTHMX po3pisax Mo wnamy i kepHy. JaHui npunag A03BOMSE BU3HAYUTU NPOLEHTHUIA BMICT KanbLUTy, 4OMOMITY i HEPO3YMHHOIO 3aruLLKy B
pocnigxkysaHoMmy 3pasky nopia. MNMpunag mae BOygoBaHWUiA MiKponpoLecop, SKuid po3paxoBye NPOLEHTHUIA BMICT KanbUWTY | JOMOMITY, 3HAYEHHS sIKMX
Bigo6paxatTbcs Ha LmdpoBomMy Tabno abo Ha ekpaHi MoHiTopa. Po3pobneHo moaudikaLito kapboHaToMepa, Lo [03BOMNSAE BU3HAYMTW BMICT Y NOpoAi
MiHepany cigepiTta (WinbHicTb 3,94 r/cM3), Akuii BNNUBAE Ha LUiNbHICTb KapOOHATHWX NOPIA | LEMEHTY TEPUreHHMX Nopif, L0 MOXe iCTOTHO 3HUXYBaTU
3HayveHHs nopuctocTi.  'yctuHomip wnamy MU-1 npusHayveHnin Ans ekcnpec-BUMIpIOBaHHS LLiNbHOCTI Ta OLHKX 3aranbHOT NOPUCTOCTI MpCbKUX nopia no
wnamy i kepHy. MNMpyvHUMN BUMIpIOBaHHS Npunagy apeoMeTPUYHWUA, 3aCHOBaHWIA Ha 3BaXKyBaHHI
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[ocnigxXyBaHoro 3paska Lunamy B MoBiTpi i B Bodi. 3a gonomoroto ryctuHomipa IMu-1 moxHa npoBoauT BUMIPIOBaHHS LLiNBHOCTI MipCbKMX nopig 3
wineHictio 1,1-3 r/cm [10]. YctaHoska [l1-3 npusHaveHa Ans BUAINEHHsS NOPiA-KONEeKTopIiB i AOCNIMKEHHSI KONEKTOPCbKMX BACTUBOCTEN FiPpCbKNX
nopia. JaHuii npunag [o3BoONsE BU3HavaTyt 06'eMHy, MiHepanoriyHy WinbHICTb i 3aranbHy NOPUCTICTb. MPUHLUMN BUMipIOBaHHS npunagy —
TepMorpaBiMETPUYHUIA, 3aCHOBaHWI HAa BUCOKOTOMHOMY BUMIPIOBaHHI Barn foCnigxXyBaHOro 3paska nopoau, nonepeaHbo Hacu4eHoro BOAOH, i
6e3nepepBHOMY KOHTPONI 3a 3MIHOKO Baru A4aHOro 3paska B Mipy BUNapoByBaHHS BONOru n HarpiBaHHi. 3a 4acoM BMNapOBYBaHHSA BOMOMN MOXHa
CYAUTU NPO BENWYMHY MPOHUKHOCTI AOCAiAXYyBaHOI nopoaun. YcTaHoBKa AUcTUnaLii piamHy YOP-2 npudHaveHa Ans OLiHKM XapakTepy HacUYeHHst



KONEKTOPIB MpCbKMX NOPIf, MO WaMy i KepHy, dinbTpaLiiHO-LLiNIbHICHUX BAaCTUBOCTEN, a TAKOX [03BONSAE BU3HAYATU 3aMULLKOBY
HapTOBOAOHACUYEHICTb NO KePHY | BypoBOoMy Lunamy 6e3nocepenHbo Ha BypoBilt 3aBASKM BUKOPUCTAHHIO HOBOTO NiAX0o4y B CUCTEMI OXOMNOOXEHHS
anctunaTy. B yctaHoBUi 3acTOCOBaHa cuctema OXONOMXKEHHs! KoHAeHcaTy Ha 6asi TepMoenekTpuyHoro enemenTa MNenbTbe 3amicTb BUKOPUCTOBYBaHMX
BOASAHWNX TennoobMiHHWKIB B NoAibHMX anapaTax. Lie 4o3BoNse aMeHWNUTY BTpaTu KOHAEHCaTy, 3abe3neunBLun perynsoBaHe OXONOMKEHHS.
Tiominockonu JTY-1M 3 BUHOoCcHUM Y®-ocBiTnoBa4eM i NpUCTpoeM Ans cotorpadyBaHHs NpUsHadYeHnin Ans [ocnidxeHHs 6ypoBoro wnamy i 3paskis
KepHa nig ynsTpadioneToBUM OCBITNEHHSM 3 METOK BU3HAYEHHSI HAsiBHOCTI B nopogi 6iTyMiHO3HMX PeYOBUH, @ TaKoX ANs iX KinbKiCHOI ouiHku. MpuHumn
BMMIipIOBaHHS Npunagy 3acHOBaHWIA Ha BNacTMBOCTI BiTyMOiAoiB Npw X ONPOMiHEHHI yrnbTpadioneToBMMU NPOMEHAMM BUNPOMIHIOBATU «XONOAHE»
CBITIHHS, iIHTEHCUBHICTb | KOMIp SKOro J403BOMATb BidyanbHO BU3HAYUTU HASIBHICTb, SIKICHWI i KinbKicHWUIA cknag 6iTymoiaiB B AocnigXyBaHii nopoai 3
METOI0 OLiHKM XapakTepy HacmquH KOMeKTopiB.
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Ocyuwysay wnamy OLL-1 npu3HayeHuin ans ekcnpec-ocyLuky npob wnamy nig BnivBoM Tennosoro notoky. Ocyllysay mae B6ygoBaHUin
perynboBaHuii Taumep i Kiflbka pexxnmMiB peryrnoBaHHs! iIHTEHCUBHOCTI | TeMnepaTypy NoBITPSHOrO NOTOKY. TeXHiYHI Ta iHopMaLiiHi MOXMBOCTI
onuncaHoi cTaHuii MM BignoBigatoTb cy4acHM BUMOram i 403BONSAOTEL peanidyBaTy HOBi TEXHONOTIT iH MauiiHoro 3abesneveHHs OyaiBHULTBA
HadpTorasoBMx CBEPANOBUH. BpaxoBytoun noctaeneHe B 6akanaBpcbkili poboTi 3aBAaHHS, a TakoX Tes—Lo  npouec BypiHHS, 0COBNMBO rMUBOKMX _
CBEPAMNOBUH, SKUI NPOTIKAE B yMOBAaX 3HAYHOI HEBU3HAYEHOCTI, NiAAAETLCA CUIbHUM | _HenepeabdayyBaHVM BnAvBaM, OCHOBA SKUX - SIK FipHUYO-
reosioriyHi, TaK i TEXHIKO-TEXHOMOTiYHI YAHHWKM, NpoaHanidyemo cy4acHi cuctemu KOHTp;)EgﬁapaMETpiB Ta NokasHWKiB npouecy BypiHHA.. Lle BaxxnuBo
TaKoX BUXOAAYM 3 TOrO, Lo 6ypmanMKainosoanbc;| BiJCTynaTu Bif NPOEKTHOI TEXHOMOrii, BUKOPUCTOBYB CBIll 4OCBIA, 3HAHHS, iHTYILjt0, L6

/ _nopi [avg—[ra6ara70 LBMALLE | AeLueBLIe HAaBYUTH
BypuUnbHMKa KOPUCTYBaTMCS CUCTEMOK KOMN'IOTEPU30BAHOI0 YNpaBMiHHA npoLiecoM BypiHHs, ska 6yae Bubupaty i nigTpyuMyBaTi onTUManbHi PEXUMUN
OypiHHA BiANOBIAHO 40 3a4aHWX KPUTEPIiB ONTUManbHOCTI | B paMKkax BCTaHOBMEHMX 0bMexeHb. 3a JONMOMOrol _CUCTEM KOMM'HOTepPU30BaHOro
ynpaBniHHA MOXKHa GinbLU KOPCTKO HOpMYBaTK npoLec BypiHHS, LIMPOKO BNPOBaXyBaTh nepenosi TexHonorii 6ypiHHs. Cuctema «Jleysa-2»
npusHadYeHa Ansa BUMIPIOBAHHS | KOHTPOSKO TEXHOMNOTIYHMX NapameTpis BypiHHA, onepaTyBHOIO ynpaeniHHA, OoNTUMisaLii Ta 3abe3neveHHs GesneKE]

OypiHHA cBepanoBuH Ha HadTy i ras.  Cucrtema 3abesnevye: aBToMaTUYHUM 36ip,  06POGKY 3 PO3paxyHKOM MOXiAHUX NapameTpiB i ySBMNEHHS NOTOYHOI
iHdhopmaLlii _Ha 3acobax BigoOpaxeHHs i peSCTpau,i(Ha nyneti BypunbHuka - MNb); JOKYMEHTYBaHHS pesynbraTis 6ypiHHSA B LMdPOBOMY, aHanoroBomMy
i rpacpiuHOMy BUrnAai. TakoxX BEAETbCS KOHTPOMb 3@ BUXOAOM TEXHOSONYHUX NapamMeTpiB 3a BCTAHOBIEHI MEXi i BUCHOBOK CBIT/IOBOI Ta 3ByKOBOI
cmrHaniaau,i np[vE nepeammeHH rpaHVNHM 3HaveH|b —) CVICTeM 3aCTOCOBYOTLCSA
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CXEMHO-KOHCTPYKTMBHI PiLLIEHHS iCKpOBE3neyHNX enekTPpUYHNX NaHLoriB, 3aNOBHEHHS GIOKIB NOBITPSIM NiABULLEHOMO TUCKY | 3aCTOCOBYHOTLCS AaBavi
BUOYXOHENPOHUKHUMYU OBONOHKaMM. OCHOBHMMY CKIMafoBNMU YaCTUHaMM CUCTEMM TEXHOMOTYHOrO KOHTPOM0 napameTpiB 6ypiHHA «Jley3a-2» €:
6nok MKX (nigcuneHHs, komyTauii Ta XXUBNEHHST) A NPUIAOMY aHanoroBux i iMnynbCHUX CUrHariB AaTymkiB, NEPeTBOPEHHS iX B UMMPOBUIA KO i 0OMiHY
Aadumm 3 EOM i nynstom GypunbHuka; nynst BypunbHuka ans BigobpaxeHHs iHopmalii, Wwo HagaeTbesa OypunbHUKai NynsT ynpasniHHA CUCTEMOLO; -
KOMMNIEeKT AaBadiB. [laBayi BCTAHOBMIOIOTLCA Ha BypoBill yCTaHOBL | PyHKLiOHYI0T B 6e3nepepBHOMY pexmMi Ta CryxaTb A4S OTPUMAaHHS NePBUHHOI
iHdbopmaLii Npo CTaH TEXHOMOTYHUX NapameTpiB. Y AaHiii cuctemi 6a3oBMMU € Taki KOHTPONbOBaHI  NapaMeTpu:  KinbkicTb 06epTiB Bany 6yposoi
nebigku (rMnbuHa NPoxoaKkn); HaBaHTAXEHHS Ha raky; KPYTHUI MOMEHT Ha POTOPI;  KiNMbKiCTb XOAIB HAcoca;  LWinbHICTb NpoMUBHOI piauHn (MP); piBeHb
MP; Tuck MP; Butpata. CTtaHLis KOHTpOMo npouecy OypiHHSA «J'Ieysa npautoBana B MaBpuTaHii - B cknagi ctaHuii F'TB[ "Teotect-5").
BukopurcToBytoum CTaHLito KOHTpornto npouecy BypiHHs «Jleysa-2» i cuctemy BigaaneHoro MoHITopuHry ceepanosuH (RT-Leuza), MoxHa cnocTepiratu xig
6ypiHHA CBEPANIOBUH B pearnbHOMY Yaci i BHOCUTU KOpPekTUBW, nepebysatoun B cBoeMy odici.  OCHOBHI AaBauyi TEXHOMNOriYHKX napameTpiB BypiHHS
HaBegeHi Ha puc. 1.9.
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TucKy NPOMUBHOI  MPOXOAKW KPYTHOro MoMeHTy piBHs MNP B npui-pignHm (MP) Ha Bxoai Ha poTopi
MarbHi EMHOCTI HaBaHTaxeHHs ryctuamn MNP B xopgis Hacocy BuTpatu MNP Ha KPoKYy ~ MPUIAM. EMHOCTI
Ha BUXOAI PucyHok 1.9 — [aBadi TexHonoriyHMx napameTpis 6ypiHHA 6a3oBuii BapiaHT 3 8 AaBadiB TexHi4Ha xapakTepucTuka
iHdbopmaLiiiHoro Tabno (puc. 1.4) KinbkicTe KOHTPONLOBaHWX NapameTpiB: BiA 8 PiBeHb BXigHWX curHanis, B: 0-5; 0-10 - [abapuTn, mm: 600 x 400 x
120 TemnepaTtypa HaBKONWLIHBOrO cepepoBuLla, °C: -45 ... + 50 TexHiuHi 3acobu 6e3gpoToBOi nepepavi gaHux 3 nynsta OypunbHMKa Ha
komn'lotep: - npmc@ Gesnpomao nepe,qaq I'IpI/II7IOM naHm(Komnne pagiomoaeM-aHTeHa-kabenb) - 2 WwT. danbHicTb Aji - 1,5
KM B NpsiMOi BUAMMOCTI. TexHivHi 3acobu Ta komnnekTytoui, M3 nepenavi aaHux 3 6ypoBoi: moaeMm (paguomogem, GSM-moaem);  nporpamHe
3abe3neyeHHs npuiomy / nepedavi AaHux
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Po3swwupeHunii BapiaHT — cuctema BigaaneHoro MoHiTopuHry "RT-Leuza" noctaBnseTbes 3a 6axaHHsIM 3aMOBHUKA.  BUHOCHMI nynbT BypunbHUKa
3pincHioe 36ip i Bidyanisdauito iHdbopmaluii 3 aBadiB. Komn'totep Ha po6oyomy MicLi MancTpa (onepatopa) B aBTOMaTUYHOMY PEXUMI NPUIMaE i
06pobnsie iHhopmalLito 3 nynsTa BypunbHUKa i 4O3BOMSE ONepaTVBHO BUPILLYBaTU 3aBAaHHS 3 KOHTPOMIO Ta YNpasniHHSA NpoLecom BypiHHS.
PeectpoBaHa iHchopmaLis HakonuuyeTbesa B 6a3i AaHux peanbHoro Yacy. Cuctema peecTpallii po3nisHae B aBTOMaTUYHOMY pPexuMi aBapiviHi cutyauii i
curHanisye npo HWX, BKIOYa4M CUrHanbHUM NPUCTPIN. Po3amiweHHst cknagoBux cuctemm «Jleysa 2» [laBadi BCTaHOBMOIOTLCA Ha BypoBomMy

obnagHaHHi (ame. Cxema posTallyBaHHs gaTtynkie Ha 6yposoi). [Mynb 6ypVIJ'IbHVI BCTaHOBn}oeTbo[;E H 6yposi BVI,ElaJ'IeHH.

5 Bifg OypunbHuka. Poboye micue oneparopa poamilyeTbcsi B OyAb-IKOMY  onantoBanbHOMY MPUMILLEHHI Ha OypoBiii.  Kananu




3B'A3Ky ANa nepepadi iHdopmaldlii 3 6ypoBoi (Ha BUGIp 3aMOBHMKA):  CHYytOYi TenedOoHHi MiHii 3 BUKOPUCTaHHSM 3BU4ANHOrO MoAeMy; pagiokaHan
(BigcTaHb 10 — 20KM) 3 BUKOPUCTaHHSIM pafiomModemy; CTiNIbHUKOBUWI 3B'A30K 3 BUKOPUCTaHHSIM GSM-Moaemy; CynyTHUKOBUIA 3B'S30K.  Cuctema moxe
OyTV yKOMMNMeKkToBaHa  iHWKUM Habopom gaBadiB, abo gogatkoBMMM AaBavamu. MNpu nigknoyeHHi 6inblie 12 gaBayiB BUKOPUCTOBYETHCS
po3nogaineyi Kopobku i Ha HeobXiAHY KiNbKiCTb 4OAATKOBUX AaBadiB.
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CucTtema BigganeHoro MoHITopuHry ceepanosuH "RT-Leuza" fo3Bonsie npoBoaMTY BigAaneHnii MOHITOPUHT npouecy 6ypiHHS HadpTOBMX | ra3oBux

ceepanosuH (puc.1.10). Cuctema "RT-Leuza" 3abesneuye B pexumi peanbHoro vacy: BigdaneHe croctepexeHHs (B odici) npouecy 6ypiHHs
CBEepAJSIOBUHU; nepeaady noBigoMneHb  (pekoMeHaauin, KepiBHUX BKa3iBOK) onepaTopy Ha OypoBiii;  nmepernsg psgy CBepaSIoBUH;
ofHOYacHe CroCTEPEXEHHS 3 AeKiNbKoX poboynx MicLib. PucyHok 1.10 -

CucTema BiganeHoro MoHIiTOpUHry ceepanoBuH Anst po6otu cuctemun "RT-Leuza” HeobxigHO:  ocHaLLeHHst BypoBUX CTaHUIS MU, PEECTPYHOYMMI NpoLec
OypiHHS; CTaHLisIMU KOHTPOIto npouecy BypiHHS "Iley3a-2" abo craHuismu T "Teorect-5". Bi nepernﬂ Bi,q,qaneHM@ ,D,aHI/I n
BVIKOpVICTaHH CMCTeM"RT-Leuza" HaBefeHo Ha puc. 1.11.
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PucyHok 1.11 — BikHO nepernsigy BigganeHux
[aHuX Npy BUKopucTaHHi cuctemn «RT-Leuzay Bci napameTpu npouecy 6ypiHHS NOCTiHO BigoGpaxatoTbCst HA MOHITOPI cnocmpira
3la—) vacom—) [—] rnmGuHollo—) slk—) [—) Geanocepenrso—| Ha—) Gyposiii—) nporpami «Peectpaujs». Bukopuctanus cuctemun «RT-Leuza»
aucumnnidye 6ypoBy Gpuragy B pesyrbraTi Yoro 3HVKYHTbCS HeBUMNpaBaaHi NpocTol; MiHIMI3YOTbCst MOPYLLEHHS TEXHONOTIT i BiaxuneHHs Big MH;
NiABULLYIOTbCSI TEXHIKO-KOHOMIYHI NOKa3HWKM ByaiBHULTBA CBEPASIOBMHM, @ TAKOX AO3BONSIE ONTUMI3yBaTH Npouec OypiHHS CBEPANOBUH.
Be3nepepBHWIN KOHTPONb | ONepaTUBHE BTPyYaHHSA B npouec OypiHHA 3 60Ky 3amoBHMKa abo cynepBaiidepa A03BOMNSAE YHUKATU rpyOux NoMUIoK, Lo
Npu3BOAATbL A0 aBapiiHUX cUTyaUil. Cknaposumu cuctemun «RT-Leuzax» e: - lMporpamHe 3abe3neveHHs: - nporpama "RT- Proxy" - cepeep
NiAKMYEeHb;
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- nporpama "RT- Client" - poboye micue. TexHiuHi 3acobu nepegadi i NpuiomMy AaHUX NO IHTEPHET:  CyMyTHUKOBWI 3B'I30K / CTINbHUKOBUIA
3B'A30K / pafio3B'sA30k;  cepBep KomyTalii (cepBep Ha MianpuveMCTBI cnocTepiraya). lNporpama «RT =  Proxy» BCTaAHOBMIOETLCS Ha cepBep
Ha nignpuemcTBi cnocTepiraya (abo y nposanfepa iHTepHET-NoCnyr). Mporpama «RT = Client» BcTaHOBMIOETLCA HA POBOYI MiCLISt CIOCTEPEXKEHHS.
PoGoui ekpaHu cnoctepexeHHst cuctemmn «RT-Leuzay.

PucyHok 1.12 — «OCHOBHUIA EKpaH» CoCTEPEXEHHS BigaaneHoi CBepanoBUHU
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PucyHok 1.13 - «EkpaH CBepJJ,J'IOBMH— nokasye
NOTOYHUI CTaH BypiHHS PucyHok 1.14 — «EkpaH
E€MHOCTEN» - NoKasye NOTOYHWUIN CTaH EMHOCTEN:
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PucyHok 1.15 — «EkpaH NoBiAOMNEHHS» —NpU3HAYeHU A4S 0OMiHY
NOBiJOMIEHHSIMM 3 ONepaTopoM Ha BypoBili: PucyHok 1.16 -
«EkpaH B1Gip cBepAnoBMHUY — NPU3HAYeHUii Ans BUGOpY CBEPASIOBUHMN [N CNOCTEPEXEHHS: MynbT 6ypunbHYKa BUHOCHWUI TEXHOMOTIYHWI
mMopynb KomyTauii Ta 36opy iHbopmauii Ha BypoBili (puc.1.4) npusHaveHnit Ansa 36opy iHopMalLlii 3 AaBayiB, KOHTPOMKO | HAOYHOTO BifOBPaAXKEHHS
OCHOBHUX TEXHOOTYHMX NapameTpiB OypiHHS.
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Mpu BUKopucTaHHi nporpamun «PeecTpauis» Ha nynbTi 6ypunbHuKa BigobpaxatoTbCs He TiNbK1M peecTpoBaHi, ane 1 po3paxyHKoBi napaMeTpu,
BMBOAMTLCH aBapiiiHa curHanisauis i noeigomneHHs B 6ixyyomy (iHdopmMauinHoT) paaky (pl/l 1.17).
PucyHok 1.17 - BikHO BioGpaxkeHHsi peecTpoBaHUX i po3paxyHKOBKX napameTpiB npoLecy BypiHHA MynbT 6ypunbHKKa 3AINCHIOE:
aBTOMaTM30BaHW 36ip iHopmauii 3  gaTymkiB TEXHOMOriYHUX NapameTpiB OypiHHS; 06po6Ky i BinobpaxeHHs Ha 12 NiHINHWX | LMdpoBMX
iHOMKaTopax; KOHTPOMb NapameTpiB 3a BCTAHOBMNEHNMU IPaHUYHUMK 3HAYEHHAMMW;  PO3Ni3HaBaHHS B @aBTOMATUYHOMY PEXUMI aBapiliHUX cUTyaLin;
BMCHOBOK CBITMOBOI i 3ByKOBOI aBapiliHOi curHanisauii; BUCHOBOK MOBiAOMIEHb ANns BypunbHuKka B Bixy4omy (iHdbopmauiiHoi) psaky;  ABOCTOPOHHIN
3B'AI30K 3 KOMN'IOTEPOM ANs nepeaadi / npuinomy iHcdopmallii.
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dyHKLiOHaNbHI 0COBNMBOCTI: MOXNMBICTb NIAKMIOYEHHS SIK aHANOroBKX, TaK i LMPOBUX AATUMKIB;  CTaHAAPTHI napameTpu  BXxoay
(cyMicHicTb 3 anapaTypol  CTOPOHHIX MiANPUEMCTB); 2 BUAM 3B'A3KY 3 KOMM'IOTEPOM: NO Kabento i pafio3s's3ok (Ha BUGIp 3aMOBHUKA).
MynbT BypunbHMKa po3milLyeTbest Ha BypoBili B 6e3nocepeaHin 6rnmabkocTi Big BypunbHuKa nig nerkum ykputtsim,  Cuctema KOHTPOso napameTpis
OypiHHs ADMS [13] Bkntodae B cebe npucTpoi ANs BUMipioBaHb HaBaHTaXEHHS Ha BaXkeni MexaHi3mMy KpinreHHs HepyXxoMOi Tifku TaneBoro kaHary,
HaTsry Tpoca MexaHi4Horo TpyGHOro kroya, TUcKy 6ypoBOro po3yvHy B CTOSIKY i IPUCTPOI curHaniaawii nepeBuLLEHHSI BMICTY CipKOBOAHIO roprUnNX
rasis BuLLEe 3afjaHUX 3Ha4YeHb B NOBITPI TEXHOMNOrYHMX NpUMiLLeHb BypoBoi ycTaHOBKW. [lo cknagy cucTemun BXOAUTL cTaHLis 6ypunbHuka (DDU), wo
BCTAHOBIIOETLCSA Ha BypoBiln ycTaHOBLI, LeHTpanbHui 6nok peectpauii aaHnx (DAC), auctaHuiiHa poboya ctaHuis (RDU), nporpaMHe 3abesneyveHHs,
siKe npautoe B onepadiiHomy cepegosuwli Microsoft Windows. CtaHuis 6ypunbHuKa, ocHalleHa CUrHanisytoummmn npucTposiMu. MpuHumn gii
NPUCTPOIO BUMIPIOBAHHS HAaBAHTaXEHHS Ha BaXKeri MexaHi3my KpinmeHHs HepyXoMoi riflku Tanesoro KaHary, Lo nepeTsoptoe AedopmMaliiio crewianbHoro
Npy>XHOro enemeHTa, 3 BOy0OBaHNM peBEPCOM, B FAPaBMivyHWI TUCK, 3MIHIOETECS NPOMNOPLINHO BUMiptoBaHOI cuni. MapaBnivyHWin TUCK NepefaeTbes 3a
[OMOMOTrOL0 rigpaBnivHOI MiHii 3B'A3Ky HA BTOPUHHWUIA Npunaz, Skui NpeacTaBnsie MaHOMeTp 3 Tpybkoto BypaoHa 3 CTPinoYHUM iHOUKATOPOM i
nepeTBOpIOBaYEM BMMIPIOBAHOMO TUCKY B @HANOroBWin enekTpUYHUIA CUrHan. MpuHUMN Aii npUcTporo BUMIpOBaHb HaTAry Tpoca MexaHiuyHoro
pr6H0 KMoYa 3acHOBaHWI Ha NepeTBOPeHHI Aedopmallii NpyxHoro enemenTa gatynka ADT 2675 (AOI, CLLUA) B riapaBniYHunin TUCK, 3MIHIOETLCA
nponopLiiHo BUMiptoBaHoi cuni. MapasnivyHuMi TUCK NnepeaaeTbCs 3a A0NOMOro0 MiApaBnivHOT MiHii 3B'A3Ky Ha BTOpVIHHVI npmna ﬂKI/I
I'Ipe,CI,CTaBJ'IFI MaHome@ pr6K Eyp,qOH . CTPiNoYHUM
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iHOMKaTOPOM i NepeTBOpioBa4YeM BUMIPIOBAHOIO TUCKY B aHaNOroBuUii eNeKTPUYHWIA curHan. MpuHUMN Aii npucTpoto BUMiptoBaHb TUCKY BypoBOro
PO34MHY B CTOSIKY 3aCHOBaHWI Ha nepeaadi TUcKy 6ypoBOro po3ymHy Yepes po3ainoBy MemMGpaHy, BUKOHaHY i3 crievianbHoi rymu, aatyvka 45 AP 21-80
(AOI, CLLA) B ri,D,paBJ'IiHH NiHio 3B'A3KY 3 BTOPUHHUM NPUNIagoMm, Lo NpeacTaBnsie MaHoOMeTp 3 Tpybkoto BypaoHa 3 CTPinoYHUM iHAUKaTOPOM i
nepeTBopOBayYeM BUMIPIOBAHOIO TUCKY B aHANOroOBUA €NeKTPUYHUIA CUrHan. MpuHumMn Aii nepeTBoptoBaYiB TUCKY B rigpaBnivyHUX MiHisX 3B'A3Ky B
aHarnoroBuin enekTpUYHKUI CUrHar, 3acHoOBaHWI Ha BUMIpOBaHHI MexaHiyHoi gedopmallii 3a J0NOMOrot TEH30METPUYHOTO MOCTY, ENEKTPUYHUIA cUrHan
AKOro NPONOPLINHWIA BUMIPIOBaHIN BenuuuHi. FiapaeniyHi NiHii 38'a3ky MicTATL Aemndytodi NpUCTPOi Ta MaHOMETPUYHI CTPINOYHI LIMPOBI NOKAXUNKN.
MpwvHumn aii curHanisatopa AGS 8201 / RRJ LEL Transmitter 3acHoBaHuUiA Ha TepMokaTaniTM4HOMy BU3HAYEHHI 3MICTY roproumx rasie, curHanisatopa
AG 8217/H2S Transmitter — enekTpoxiMiyHOMY BM3Ha4YeHHi BMIiCTY cipkoBoaHio. Obuasa curHanisatopa cknagarTbes 3 BinoBigHOro ceHcopa,
BUXiAHUM CUTHaNOM SIKOTO € CTPYMOBWIA eNeKTPpUYHUA curHan.  BumiptoBanbHa iHpopmauist nepefaeTbes no iHTepdericy RS232 Ha 30BHILWHIN
eneKTPOHHWUI NPUCTPIN (Hanpuknag, nepcoHanbHuii komn'totep). Cuctema BUKOHYE HAcTYMHi OCHOBHI (PYHKLT: BUMipOBaHb HaBaHTaXXEHHSA Ha Baxeni
MexaHi3My KpinneHHs HEpyXOMOI FinKW TaneBoro KaHaTy;  BUMIiptOBaHb HaTAry Tpoca TpyGHOro MexaHiqHOro Knya;  BMMIiptoBaHb TUCKY BypoBoro
PO34MHY B CTOSIKY; BMMIiptOBaHb BMICTY CIPKOBOAHIO B NMOBITPI i BKNIOYEHHS aBapilHOi curHanisauii npu nepeBuLLEHHI BMICTY CIpKOBOAHIO BHLLE
BCTaHOBIIEHNX 3HaYeHb;
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BMMIiptOBaHb BMICTY BYINEBOAHIB B NOBITPI i BKIMIOYEHHS aBapiHOT curHanisauii npy nepeBuLLEHHI BMICTY BYrNEBOAHIB BULLE BCTAHOBMEHNUX 3HAYeHb;
curHanisadii no KOXXHoMy 3 BUMiptOBaHUX napameTpis cuctemu. [lo cknagy cUCTeMU KOHTponto napameTpis OypiHHS ADMS MoxyTb BXOAUTK:
0HTpon prTHor- MOMeH p0Top 6ypoaor. CTOJ‘I TVII'I AD 8005 (AQI, CLLUA); qaa LIJBI/I/JKOCT 06epTaHH
6yposoro—) crony—) Tunly—] ADA—] 2901 —)AOI, CLUA); gaBay uncna xopis Hacoca GypoBoro poadnHy ADP 2650 (AOI, CLUA); nasau
nonarteBoro Tuny BuTpatn 6ypoBoro po3ynHy npu 6yposux pobotax Tuny ADF 700-102 abo ADS 3205 (AOIl, Kanaga). Cuctema Moxe Takox

BUKOHYBATV HACTYMHI cepBiCHi doyHKLi Npy BiAMOBIAHINA KOMMNeKTaLii Npy AEMOHTaXi | MOHTaxi Ha HOBOMY MicLii GypiHHA CBEPANOBUHU: BUSHAYEHHSI

piBHS GypOBOro PO34MHY B EMHOCTI; BM3HAYEHHS Ta iHAMKaLii Yyicna xogiB NOpLUHA Hacoca GypoBOro po3ynHy; OBYMCNEHHs i iHauKauii rmmbuHn
CBEPASIOBUHN; OBYMCIEHHS | iHAMKALiT HABaHTaXKEHHS Ha A0NoTO; obuncneHHs i iHavkauii Barv Ha raky;  0BYMCREHHs | iHaMKaLii MOMEHTY
MeXaHi4YHOro Kro4a; obuncneHHs i iHamkauii obcary 6ypoBoro po3ymHy B npuiAMarnbHUX EMHOCTSX;  OOYUCNEHHS LUBMAKOCTI MPOXOAKM Mopia B

npoueci 6ypiHHsA;  0BuYMCNeHHs | iHauKaLii LWBUAKOCTI cnycko-MigiiManbHUX onepauiin;  ob4ncneHHs i iHavkauii YacToT obepTaHHs potopa 6ypoBoro
cTony;  obuncneHHs i iHauKaLii KpyTHOro MOMeHTY poTopa BypoBoro cTony;  0B4MCneHHs i iHAuKauii BUTpaTh nonateBoro Tuny 6ypoBoro posvuHy;
BMAadi MOTOYHOrO cTaTycy npouecy BypiHHSA B peanbHOMy MacluTabi Yacy; peectpalii napameTtpiB OypiHHS;  BegeHHst 6a3u gaHux napameTpiB OypiHHS;
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3M. Apk. No fokym. Mign. ,Ela BMBEAEHHS HA MOHITOPU NiAKMIOYEHUX NEPCOHanbHMX KOMM'IOTEPIB i APYK 3BiTIB NPO npoLec GypiHHS.
OTpumaHa iHopMalLlisi BABOAWUTBLCS Ha KPYroBi LWKanu i uudpoBi Tabno Ha nynbTi ctaHuii 6ypunbHuka. OundpyBaHHS KpyroBux Lwkan i umdgposux tabno
Ha nynbTi cTaHuii BypunbHWKa 3aBasikM HAasiBHOCTI MPOrpamMHOro kanibpyo4oro NPUCTPOL0 MOXe HanallTOBYBaTUCS Ha Pi3Hi LiHW AineHHs BiANOBIAHO A0
METPOIOriYHMX XapakTePUCTUK NIAKMIOYEHOro A0 AaHOro kKaHany Aasava.  LleHTpanbHui 6nok peectpauii AaHNX KOHCTPYKTUBHO BUKOHAHWUIA y BUMMSAAI
MeTaneBoro slyka npsiMoKyTHOT chopmMu, a NynsT BypunbHUKa — METaneBoro Kopnycy i3 3HiMHOK 3a[iHbOK NaHenmn. YcepeauHi LeHTpansHoro 6noky
peecTpauii AaHuX i nynbTa cTaHuii BypunbHUKa BCTAHOBMEHI BNOK XXUBNEHHS i y3roaXeHHs!, KOHTpornep, pene 6rokyBaHb, KOHBepTepy. B komnnekTi 6rioky
Takox € PKO ancnnei 3 non(pmm i kKnaBiaTypa ynpasniHHs. BBig enekTpuyHMx NaHuUtoriB BUKOHYETLCA Yepes KabenbHi po3'emn, po3TalloBaHi B
HWDKHI YacTuHi kopnycy nynsta. Cuctema 3abesnevye 3B'A30K i3 30BHILLHIMU €NEKTPOHHUMY NPUCTPOSIMU, B TOMY YUCHi 3 NEPCOHANbHUM KOMM'IOTEPOM,
yepes iHTepdericn RS 232, Takox Yepes cTinbHUKoBy mepexy Wi-Fi. 1.4 BucHoBKku g0 posainy B po3agini 1 6yno BigmiveHo, Wwo ao
OCHOBHVX KOHTPOMbOBaHWX napameTpi BypiHHA CBEpANOBWH BiAHOCATLCA: Bara iHCTPYMEHTY | HaBaHTaXeHHS Ha [0MN0TOo, KPYTHUI MOMEHT Ha poTopi,
YacTtoTa obepTaHHs poTopa, MexaHiyHa LBUAKICTb BYpiHHSA, TUCK HarHiTaHHA 6ypOBOro po34nHy, piBeHb BYpOBOro po3unHy B EMHOCTSX, BUTpaTa BypoBoro
PO34MHY Ha BXOi B CBEPASOBUHY | BUXOAI 3 HET, MOMEHT Ha KoM, LWiNbHICTb, TemnepaTypa OypoBOro posynHy, a B po3gini 2 6ynv npoaHanioBaHi
CMCTEMM KOHTPOIO NapameTpiB i MOKa3HWKiB NpoLecy BypiHHS CBEPANOBUH, siki po3pobnanucs i cepiiiHo Bunyckanucs B 6yswomy CPCP Ta 3a

OCHO pospi po3srns HyT

KOHTpOTto—)
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nokasHuKiB npouecy BypiHHS Ta BiAMIYEHO, L0 AaBadi TEXHOMOTYHUX NapameTpiB, sIki BUKOPUCTOBYHOTLCS, € OOHIEI0 3 HANBAXXMUBILLMX CKIagoBUX
YaCTUH CUCTEM KOHTpOnto. Bia TOUHOCTI nokasaHb i HadiiHOCTi po6oTn AaBayiB 6araTto B YHOMY 3anexuTb edpeKTUBHICTb BUPILLEHHI 3aBAaHb 3 KOHTPONIO i
onepaTuBHOrO ynpasriHHA npoLiecoM BypiHHS. B To 11 e Yac faBadi 3anuwatoTbesl HakcnabLUo | HEHaAINHUM NaHKo B CKNaji TEXHIYHMX 3acobiB
cuctem KoHTponto. LLloao cyydacHux cucTem KOHTPOIo napameTpiB Ta NokasHuKiB npouecy BypiHHS TO B OCHOBY iX NoGyA0BY 3aknafeHo NpuHLMN
po3noaineHo KOHTPOSIO i ynpasniHHs, Tak 3BaHi WEB-opieHToBaHi cuctemu. Takum YMHOM, Npy Po3pobLi CTPYKTYPW CUCTEMU KOHTPOSIIO NapameTpis
Ta NoKa3HWKiB npouecy OypiHHA cBepaoBUH HEObXiAHO OpiEHTYBaTMCA Ha BKa3aHi BULLE CyYacHi TeHAeHLiT ix nobyaoBu, a npy BUOOPI TEXHIYHNX
3acobiB, 30kpema AaBadis, BpaxoBytoun BigHOCUMHM 3 Pocieto (obnagHaHHsa Ta nporpamHe 3abe3neqyeHHst He NOBMHHO BYTY POCINCLKOro NoXoaxeHHs. Ha
npoaykKLito, sika BUroTOBINEHa Ta NoxoauTk 3 TepuTopii Pociicbkoi Penepalii, kepyaTucs MoctaHoBoto KabiHety MinicTpiB Ykpainu Big 30 rpyaHs 2015
poky No1147 «[lNpo 3a6opoHy BBE3EHHSI HA MUTHY TepUTOPIto YkpaiHu ToBapiB, Lo noxoasTh 3 Pocilicbkoi Peaepalii») cnig opieHTyBaTucs Ha
BAOCKOHanNeHHs faBadiB, ski Bunyckanvcs IsaHo-®pankiscbkum BO  «[pomnpunag» B cknagi cuctemm CKYB-1M Ta gaavi 3apybikHux dipm, Lwo
crnewianisytloTbCsl Ha po3pobLLi CUCTEM KOHTPOIIO | ynpaBmiHHS npoLecoM BypiHHS.
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PO3POBKA CTPYKTYPU TA BUBIP TEXHIYHUX 3ACOBIB CUCTEMW KOHTPOJTHO MAPAMETPIB | MOKA3HWKIB NMPOLECY BYPIHHA
CBEPONOBWH 3aBaaHHs KOHTPOSO TEXHOMOTYHMX NapamMeTpiB npu BypiHHI cCBEpAIOBUHN 3 MeToto oTpMMaHHs iHdbopmauii ans
ynpaeniHHsA npouecamn GypiHHS CBEpANOBMH HeOOXiAHa NpaBuribHa opraHisaLis KOHTPONbHO-BUMIptOBanbHUX pobiT. CyTb ii nonsrae y BU3HaveHHi
3aBAaHb | BUiB KOHTPOSIIO B 3aNEXHOCTI Bif Pi3HUX reoNoriYHmX yMOB i CUTyaLii, WO BUHUKaIOTb, BUGOPI Nepeniky KOHTPONbOBaHUX NapameTpiB, TOYHOCTI
i NepioAMYHOCTI iX BUMipIOBaHHSI, BU3HaYEHHI MeTOAiB 06pO6KM pe3ynbTaTiB KOHTPOTHO. OcHOBWU iCHYtO4HOI OpraHisaLii KOHTPONbHO-BUMIPOBBANbHUX
pob6iT H6asytoTbCs Ha "EANHNX TEXHIYHMUX MPaBunax BeAEHHS PobiT npu BypiHHI cBepanoBuH", ski 6ynu po3pobneHi Ha niacTasi HAsSBHOMO Ha ToW Yac
[ocBigy OypiHHS | He BpaxoBYOTb Cy4aCHUX AOCSArHEHb B 06racTi KOHTposto npoueciB BypiHHA. Y 3B'A3Ky 3 UM BUHMKAE HEOOXiAHICTb nepernsay
opraHisauii KOHTPONbHO-BUMIptOBanbHUX pobiT.  O6'ekTom KoHTponto (OK) B npoLeci BypiHHA CBEPANOBUH € TeXHOoNoriYHe obnagHaHHs, Lo
3acTOCOBYBaHi MaTepianv, CBepAoBUHA | TEXHOMOTiYHI NpoLecy. [MoHATTA "KOHTPOMb" BKNIOYAE CYKYMHICTb CreujianbHUX METOAIB | anapaTtypu
KOHTPOIIO, TaK 3BaHUX 3acobiB KOHTponto.  [1o OCHOBHMX 3aBAaHb KOHTPOMIO B NpoLieci OypiHHA CBEPANOBMH BIAHOCATLCSA:  OuiHKka npauesaaTtHocTi OK;
BCTaHOBIEHHSI BiAnosigHocTi napameTpie OK 3agaHMM NpoeKkTHUM 3Ha4YeHHsIM; oujiHka cTaHy OK;  BUABNEHHs BiAXUNeHb napametpis  OK
Bil MPOEKTHMX B Mpoueci 1oro yHKLiOHYBaHHS;
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vaBne@ I'Ipl/ll-II/I Bi,qxvmeH aHani cuTyauj MO)KFII/IBI/I n HasBHOCTI BinxuneHb napameTpis OK;  nporHosyeaHHs cTaHy OK
Ha nepiog vacy ; OoTpUMaHHs iHdbopMaLii Ans aganTayii npoekTis. [Ons npaBunbHOI  opraHisauii ~ KOHTPOSbHO-BUMIpHOBanbHUX pPobBIT
HeobXiAHO BUPILLMTY TPY OCHOBHI 3aBAaHHS: L0 KOHTPOMOBATU (BM3HAYEHHS Nepeniky KOHTPOSIbOBaHUX NapamMeTpiB);  SIK KOHTPOMOBATU (BU3HAYEHHSI
nepioAnNYHOCTI, TOYHOCTI, anapaTypu KOHTPOSIO); SIK OLiHIOBaTW pe3ynbTaT KOHTPOMIO (BU3HAYEHHSI MeTOAIB 06po6KM pe3ynbTaTiB KOHTPOIO).
Po3rnsiHeMo crnocobu BuUpilleHHs 3aBAaHb MO KOXHOMY BUAY KoHTponto.  [Mpu BcTaHoBneHHi npauesgatHocTi OK BidyanbHUM KOHTponem NpoBoAsiTbh
nepeBipKy “oro Ha pyHKLiIOHYBaHHS, TOGTO NEPEBIPSATL NPaBUIbHICTE PO6OTU 6e3 OLiHKM TOYHOCTI. MeTo Takoi NepeBipKN € BUSBMEHHS SIBHUX
HecnpaBHocTen 6ypoBoro obnagHaHHs. MNepenik napaMeTpiB Mo 4aHOMY BUAY KOHTPOSIO BU3HAYAETbCS TEXHIYHMMUN XapakTepucTukamu obnagHaHHs,
obpaHoro Ha cTagii npoekTyBaHHSA npouecy OypiHHS CBEPANOBUH. 3aBaaHHsA KOHTponto BiAnoBigHoCTI napametpie OK 3agaHUm NpoekTHUM
3HaYeHHSM - BUSIMEHHS BiAXMINEHb BXiAHWX NapaMeTpiB MaTtepianis, 6ypoBoro posunHy i po6oTn obnagHaHHs Bif NPOEKTHUX 3HaYeHb. [laHni Bua
KOHTpOnto nepeabdavae nokanbHy nepesipky poboTn obnagHaHHs, BypiHHS CBEPANOBWH B NPOLIECi MPUrOTYBaHHs, 06pO6KM i 3akadyBaHHS NOYaTKOBOrO
06'eMy BypoBOro po3ynHy i napameTpiB 6ypoBOro po3unHy Ha BXofi B CBEPAOBUHY i B 3anacHUX EMHOCTSIX.  [epenik KOHTPOrboBaHWX NapameTpis
BCTAHOBIIOETLCSA Ha CTaAil CKnaAaHHs NpoekTy Ha BypiHHSA CBEpANOBMHM B 3aNeXHOCTI Bifj, reonoro-TexHiYHMX yMOB i BUOpaHoro tuny 6ypoBOro po3yumHy.
Mepenik napameTpiB NokanbHOrO KOHTPOSIO NPOLIECiB NPUrOTYBaHHS, 06pPOGKY i 3aKal-IyBaHH 6ypoaor posle BMBHa‘-IaSTbC pe)KI/IMHVIM
napametpam obpaHoro
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obnagHaHHsA Ta TEXHOMOTYHUMMK NapaMeTpaMm LMxX NpoLeciB Ha cTagil ix NpoekTyBaHHs. 3aBaaHHsIM KOHTPOKO BigxuneHb napametpis OK B
npoueci noro yHKUIOHYBaHHS € BUSBIEHHS BiAXMNEHb BUXiAHMX napameTpiB npoueciB 6ypiHHA CBepAnoBWH, 6ypOBOro po3ynHy Bif, MPOEKTHUX 3HAYEHb i
NoKanbHU KOHTPONb paboTy obnagHaHHA B NPOLIEC OYULLIEHHS | 0BPOBKM LIMPKYOHOro 6ypoBoro posynHy. lepenik KOHTPONboBaHMX NapameTpis B
[aHOMy BMNagKy 36iraeTbCs 3 Nepenikom NPOeKTHUX NapameTpis, a nepenik napameTpiB JTOKarbHOrO KOHTPOIO NPOLIECIB O4ULLIEHHS | 0BPO6KK
LIMPKYIoo40ro 6ypoBOro po3ynHy BU3HAYaETbCS TEXHOMOMYHUMI NapameTpamm Lmx NpoLeciB i peXXMMHUMK napaMeTpamu obpaHoro Ha cTagii
NpoeKTyBaHHA obnagHaHHs. 3aBAaHHAM KOHTPOMIO, 3A4INCHIOBAHOTO NPU BUHWKHEHHI BiAXWIEHb, € BCTAHOBMEHHS iX MOXIMBMX NPUYNH, [0 AKUX

maTemaTnuHIx—] Moaenei—] wo—) sactocosyioTbcl—) np—)

ﬂpoeKTyBaHHB npouecy NpOMUBaHHSA; Hel'lpaBOMipHiCTb BUKOPUCTAHHA MareMaTtu4Hux Mogenen BHacniaoK NOMUITKN y BUXIOHUX OAHWX. I'IepeniK

BiHOCATLCHA:  HEAOCTOBIPHICTL BMXIAHOT reonoro-reodisnyHoi iHhopmMalLlii; HETOYHICT

napameTpiB LibOro B1AY KOHTPOMIO BU3HAYAETLCA BUXIAHUMY AaHVMU ANSt IPOEKTYBaHHS nNpoueciB OyaiBHULTBa CBEPANOBUH, SIKi YTOYHIOTLCSA B NPOLIEC
OypiHHS faHoT cBepanoBuHU. 3aBaaHHSAM KOHTponto ctaHiB OK npy HasBHOCTI BiAXWneHb NnapameTpiB € OTpuMaHHsi Bektopa ctaHy OK 3 meToto
BM3HAYEHHS NMOBIPHOCTI BUHWUKHEHHS OAHIET 3 HACTYMHUX CUTYaLiii: HOpManbHi YMOBUW NPOBOAKM, NOrMUHaHHSA, 06Banu, 3By)XeHHs, HadhTorazonposieu,
BOZIOMPOSIBY, 0rM060yTBOPEHHS!, MPUXOMMEHHS IHCTPYMEHTY. Mepenik NnapameTpiB 4aHOro BUAY KOHTPOMIO BU3HAYAETLCS LLMSAXOM BUOOPY HanbGinbLL
iHpopmaTMBHUX NapameTpiB, XapakTepuayoyx MOXIMBICTb BCTAHOBMEHHS 3a3HaquV| BI/ILLl, cuTyaui Bm6i napameTpi npoao,qmbc
NOPIBHSAMNBHOT
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OL}iHKM X iIHOPMAaTUBHOCTI, sika BU3HAYAETbLCSt MAaTEMaTUYHO CTaTUCTUYHUMU MeTogamu. [porHodyBaHHsi ctaHy OK Ha neBHWI nepiog Yacy fae
nporHo3Huii Bektop ctaHy OK i IMOBIPHOCTi BUHUKHEHHS 3a3HaYeHUX BULLLE YCKINAAHEHUX CUTYyaLii Yepe3 NeBHUIN NPOMiXOK Yacy. MNepenik napameTpis
[aHOro BUAY KOHTpOnto 36iraeTbcs 3 nepenikoM nonepeaHboro Buay KOHTponto. Bubip napameTpis NpoBoAMTLCS LMAXOM NOPIBHSANBbHOI OLIHKM iX
iH(bOpMaTUBHOCTI, SIKa BU3HA4YaeTbCA MaTeMaTI/IKO—CTaTVICTVNHVIM MeToAamu. BupileHHs opyroro 3aBAaHHs - ik KOHTpONoBaTy - nependavae
po3pobKy METOAIB BU3HAYEHHS MEPIOANYHOCTI | TOYHOCTI MO KOXHOMY BUAY KOHTPOIO, CTBOPEHHS anapaTypu KOHTPOIHO, L0 3a40BOMbHSE 3aAaHin
TOYHOCTI, i pO3pobKy CXeMM KOHTPOSIO, sika nepeabavae HeoOXigHICTb Nnepexoay BiA OAHOrO BUAY KOHTPOIMO A0 iHWoro. BupileHHs TpeTboi 3agavi - sk
OLjiHIOBaTK pe3ynbTaT KOHTPOrHo - Nepeabadae po3pobky METOAIB OLLHKU 3HAYEHb BUMIPSIHUX NapaMeTpiB i BUAavy pekomeHaauin abo curHanis ans
NPUAHATTS BIAMOBIAHNX KEPYIOYMX BMUBIB. 2.2 OuiHKa 3Ha4YMMOCTi NapameTpiB i NOKa3HWKIB npoLecy BypiHHSA OpHUM i3 OCHOBHMX
3aBAaHb NPW KOHTPOIi TEXHOMOTYHMX NpoLeciB BypiHHA CBEPASIOBMH € BU3HAYEHHS KOMMEKCY KOHTPOSIbOBaHUX NapameTpiB, L 06yro Bxe BigMi4eHo B
po3gini 1.2.  BupilleHHs uiei npobneMm mae Benvke TEXHIKO-eKOHOMIYHE 3HaveHHs. 3 ogHoro 6oKy, Hedornik Yncna BUMIPIOBaHUX NapameTpis
NPW3BOANTL A0 iIHOPMAaLIHOrO AedilliTy | HEMOXNMBOCTI OLIHATW CTaH TEXHOMOTIYHMX NpoLieciB Npu OypiHHI CBEPAMNOBYH, @ OTXe, BU3HA4YUTV HaNpsiMOK
i IHTEHCKBHICTb Kepytounx BnnmBiB. Lie npuaoanTb abo fo nepeBmTpaTtyt matepianis i XiMiYHUX peareHTiB Npy perynioBaHHi BNacTmBocTen bypoBux
PO34MHIB, JOMIT i iH., @60 A0 ycknadHeHb i aBapiil, TOGTO 4O BENMKUX TEXHIKO-EKOHOMIYHUX BTPaT.
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iHLLIO 60 Ha,qnmun(os MaJ'IOiHCbOpMaTMBHB napameTpo I'IpaKTMHH H BMKOPUCTOBYIOTLCA  Nput OuiHUi  cTaHiB
TEXHOMNOTIYHNX npouecis npu GypiHHI CBEPAMIOBUH i, TAKUM YMHOM, BUTPATK Ha iX BUMIPIOBaHHS i po3paxyHk1 He BunpasaaHi. Ll KJ'I}O‘-IOBE
npoGneM. KOHTpON ynpaBmHH- TeXHOJ‘IOFI‘-IHVIM[E npou,ecaMM 6yp|HH- Hachoam- i raaoBM csep,qnoam '
piLuerHE—) 3anexutb—)] He—) TinbK—) edekTusHicTE—) i KOHKPETHUX—] cBepanoBmH

NPOEKTIB, WO po3pobnsATbCA Ha ByAiBHULTBO HACTYMHUX CBEPANOBYH, Tak A 6a3ot0  ANs NpoekTyBaHHSA CBEPAOBUH

CRYXWUTb BUMIpIOBambHA TEXHOMOTYH  [a—) 'Hd)opmaui OTpI/IMaH- i . Bci- cBepasnosu KOHKPETHOMY perioHi  BupiweHr
npo6nemu BUGOPY KOHTPONbOBAHMX KOMMIIEKCIB TEXHOMOMYHUX NapaMeTpiB Bu3Havyae 3amoBHUK. Lle moxe Oytn kepiBHuuTtBo [1AT
«YKprassw,qoﬁyBaHH[FE T SIKOrO MU CKOPUCTaeMOCS B nofanbLuii poboTi. Y GinbLuocTi pobiT 3 KOHTpOnto Ta ynpaeniHHs [14,15] niokpecntoeTbes
BaKIMBICTb i CKNagHICTb BUPILLEHHS NPObnemMn BU3Ha4YeHHS KOMMIEKCY KOHTPOMbOBaHMX NapaMeTpiB TEXHOMOrYHUX 06'eKTiB ynpaBniHHs. BuaHaueHHs
nepeniky napameTpiB, L0 34iNCHIOTb BNMB Ha NOKA3HUKN SIKOCTI, € OAHMM 3 HalbinbLL CKNagHUX eTaniB aHanidy TexHonoriyHoro ob'ekTa, Skuii B

AKICTb

HalMeHLUin Mipi nigaaetecs hopmanisauii. Mpy BUpILLEHHI LbOro 3aBAaHHS 3aBXAM NOTPibeH iHaMBIAyanbHWUI Niaxia A0 po3rnsay KoxHoro ob'ekta, LWo
YCKINagHIOE CTBOPEHHS ByAb-sKUX 3aranbHUX MeToaiB il BUPILLEeHHS. Sk NpaBuo, BU3HaYeHHs NoBHOro Habopy napameTpiB siBnsie coboto cknagHy
iHXeHepHy 3aaaqy, pilleHHs sIkoi 6a3yeTbCs Ha PETENbHOMY BUBYEHHI CTPYKTYPHOT Cxemu, chyHKLiOHanbHUX 3B's3KiB i ocobnmBocTen 06'ekta. 3a3Buyan
dopmyBaHHSA Takoro Habopy NPOBOAUTLCS YMCTO SIKICHO. TOMY BOHO MOBUHHO BUKOHYBaTUCS BUCOKOKBanicikoBaHUMK haxiBLsiMu, [OCBIA AKUX
3abe3neyye HanbinbLL NpaBunbHE BUPILLEHHS 3aBAAHHA.  TakvM YMHOM, y 6araTbox 3agadax, NPUCBSYEHUX BUPILLEHHIO NPOGIEMU KOHTPOIHO i OLiHKK
CTaHiB TEXHOMNOriYHMX 06'EKTIB yNpaBniHHA, 3a3Ha4aeTbCs, WO 3aBAaHHA (hOPMyBaHHSI KOMMNIIEKCY KOHTPONbOBaHWNX NapameTpiB BigHOCATLCS [0 Yncna
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cknagHux i B 6aratbox BUNagKkax BUPILLYOTbLCS YUCTO SKICHO, Ha MiACTaBi eKCNepTHUX OLiHOK.  ToMy npwv BUBOPI KOHTPONbOBaHWX NapameTpis
HeobXiAHO BUSIBMATM IX 3HAYUMICTb NMPU OLHLI CTaHIB TEXHOMNOTNYHUX NpoLeciB. 3aBAaHHs OLHKM 3HAYYLLOCTi TEXHOMOTYHUX NapameTpiB, Lo NiansraoTb
KOHTpOnto Npu BypiHHI CBEPANIOBUH, BIGHOCUTBLCS [0 YMCa CKNagHKUX, TOMY Ha nepluomy etani ii pilleHHs HeoOXiAHO BUKOPUCTOBYBATW HAKOMUYEHNI
chaxiBusMU B ranysi TexHomnorii 6ypiHHS CBEPANOBWH [OCBIA paHXMUPYBaHHS, TOGTO yNopsiAKyBaHHS MapaMeTpiB 3a CTyneHeM iX 3HaYyLLOCTi. 2.3
O6rpyHTyBaHHs1 BUGOPY napaMeTpiB i NokasHWKIB npoLecy OypiHHsS Buxogsium 3 BUKNageHo BuLLEe, a TakoX BPAXOBYHOUM HAsiBHE TEXHIYHE
3aB,anH i3 obnawTyBaHHs BypoBMNX MaiaaH4nKiB aBTOHOMHOK CUCTEMOLO 300py Ta peecTpaLlii TEXHOMOrMYHUX napamMeTpiB B MPOLEC CMOPYMKEHHS
ceepanosuH ana MAT  «YkpraseuaobyBaHHS» BU3HAYMMO NapamMeTpy i nokasHuku npoLiecy BypiHHS, ki NiAnsraoTb BUMIPIOBaHHIO | KOHTPOSIO: Bara Ha
raky, T, HaBaHTaXEHHs1 Ha JOMOTO, T; MOMOXEHHS Tanesoro 6roky, M;  KPyTHWA MOMEHT poTtopa, H-m; LWBMAKICTb 06epTaHHs poTopa, 06/xB;
cymMapHa KinbKicTb 06epTiB Ha 4OMNOTO; TWUCK Ha CTOSIKY, aTM; TUCK B 3aTpyBHOMY MPOCTOPI, aTM; KPYTHUI MOMEHT nigBicHOro kntova, H-m;
KPYTHWIA MOMEHT rigpaBniyHoro kntoya, H-m; KinbkicTb XOAiB NopLuHSA 6ypoBOro Hacocy, Xo4/XB (40 TPbOX HACOCIB); 3aranbHa KinbKiCTb XOAiIB MOPLUHS
6ypoBUX HaCcoCiB;  3aranbHui o6esr GypoBOro posumnHy, akTU4HUIA | AuHaMika 1oro 3MiHu, m3;
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06’eM 6ypoBOro po3yMHy KOXHOI EMHOCTI, M3; Hagnuwky / BTpaTty 6ypoBOro posymHy, n/c; 06’em BypoBOro po3unHy, Sikuii 3aKkavyeTbCsi B
CBEpANOBUHY, M3; 06’eM BypoBOro posynHy, KU BUXOAUTb i3 CBEpANOBMHM, M3;  MOTik 6ypoBOro po3yuHy Ha Buxogi, %; rycTuHa 6ypoBOro po3ynHy
Ha Bxofi, kr/cmM3;  rycTMHa BypoBOro po3vmHy Ha BUxogi, Kr/cm3; mnbuHa Bnboto cBepanoBnHN, M; rmMubuHa no Beptukani, M (Mpu 6ypiHHI noxuno-
HanpaeneHVx Ta ropu3oHTaNbHUX CBEPANOBUH); IMUBKMHA 3HAXOMKEHHS A0NoTa, M; MexaHiyHa LWBWUAKICTb OypiHHS, M/rof;  MUTTEBA MexaHivHa
WBMAKICTb, M/rog; Temnepatypa 6ypoBoro posunHy Ha Buxogi, °C;  Temnepartypa 6ypoBoro po3uuHy Ha Bxogi, °C; npuB’si3ka napameTpisB 4O
iCTVHHOI rMMBWHK 3 ypaxyBaHHSIM Yacy BiacTaBaHHsA. BkasaHni napametpu i NOKa3HWKN npouecy OypiHHS BWMarawTb  HasBHOCTI
HacCTynHMX AaBaviB: [aBay piBHs1 6ypOBOro po3ynHy B EMHOCTSIX (YnbTpa3BykoBuid) - 3 WT. |HAMKaTOP NOTOKY 6YpPOBOro po3yvHy Ha BUXOAj
(yneTpassykoBuit) - 1 WT. [aBay KinbKocTi XoAiB NopLuHsA 6ypoBoro Hacoca, 6e3KOHTakTHUM - 3 WT.  [aBady TUcky - 4 wrt. [laBay MOMEHTY Ha
MaLUMHHOMY Krtodi - 1 wT. MomeHTomip pOTOdaE- 1 wT. fasay wewmakocTi obepTaHHs potopa - 1 WT. [laBay NonoXxeHHs Ta pyxy Tanesoro 6noky - 1
wT. [aBay HaBaHTaxeHHSA Ha raky - 1wt [aBay Temnepatypu 6ypoBoro po34uHy Ha Bxogi - 1 wr. [aTtymk Temnepatypu 6ypoBOro po3unHy Ha
Buxonai - 1 WrT.
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[aBay ryctuHu 6ypoBoro po3ymHy Ha Bxogi - 1 wt. [JaBay ryctuHm 6ypoBoro posunHy Ha BuxoAi - 1 wTt [laBay K NONoXeHHs! KNUHIB - 1 LWT.

2. Poap06 CprKTyp CVICTeM KOHTpOJ‘I napamertpig H nokasHukiB npouecy 6ypiHHS CBepANOBUH Buxogsum 3 nposegeHoro B
po3aini 1.3 ornsAgy iCHYIYMX Cy4acHUX CUCTEM KOHTPOMIO NapameTpiB i NokasHUKIB npoLecy GypiHHSA, @ TaKoX BPaxXoByoUM TEHAEHLLT X pO3BUTKY B

HanpsiMKy CTBOPEHHSs po3nogineHux (Web-opieHToBaHMX) CUCTEM, NPOMOHYETLCA HACTYMHa ii CTPYKTypa, Ska HaBefeHa Ha puc. 2.1

PucyHok 2.1 - CTpykTypHa cxema web-0opieHTOBaHOT CUCTEMU KOHTPOI0 EHEPreTUYHUX | TEXHOMOTYHMX NapameTpiB npouecy OypiHHA — Cuctema
BKItoyae B cebe koHTponep Ans 36opy AaHux Big 06’ekTy koHTponto (BypoBoi), B AaHOMY BMNaAKy 3anponoHoBaHo koHTponep cepii S7-1200 dipmun
Siemens. BiH 3aiiicHioe 36ip aHanoroBux i AMCKPETHNUX AaHKX i3 AaBavi TEXHOINOTYHNX NapameTpiB i BUKOPUCTOBYIOYM KaHan nepefadi JaHnx

(nepeBaxHo GSM-3B’30k ab0 CynyTHUKOBUIA 3B'A30K), 3AiMCHIOE BiANpaBKy LMX AAaHUX Ha BigAaneHuni ueHTpanbHui cepeep. [insa 36epiraHHsa gaHnx
006’eKTy KOHTPOIIO Y BUNAAKY
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BiJICYTHOCTIi 3B’sI3KY i3 CEpBEpOM, apXiBaLjis AaHWX NPOXOAUTb NPSIMO B KOHTPOSEPI i3 HACTYMHO BiANpPaBKO LMX AaHWUX Ha cepBep Npwv BiAHOBMEHHI
3B’A3Ky. [1p1 LbOMYy HasIBHICTb KiNlbkox kaHaniB 3B'A3Ky [,03BOSISE 3AIMCHUTM pe3epByBaHHS NiHii 3B’A3ky. CepBep 3ailicHI0e 06pobKy BXiAHUX AaHUX i
opraHisoBye web-Bisyanisauito oTpumanux gaHux. Web-goctyn go pecypcy MoxHa 34iAcHUTM abo npsiMo 3 po6o4oro Micus, Lo NiAKMoYeHuiA 4o
cepBepa, abo Yepes mepexy Internet 3 6yab-skoro poboyoro Micus. MNpu LbOMY BCTAHOBMOOTLCS A1 KOXXHOrO KOpUCTyBaya piBHi 4OCTyNy 3
0BMEXEeHHSIM TUX UM iHWKX Ain.  HasiBHICTb B poni npucTpoto 36opy AaHUX KOHTporiepa A03BOSSIE He TiNMbKW 3ailicHIOBaTU 36ip AaHWX ane i 3a NeBHUX
YMOB 3iiiCHIOBaTU BigAaneHe ynpasniHHs npoLecoM OypiHHS CBepAnoBUHM. 3anponoHoBaHa cuctema, ik BUAHo 3 puc.2.1 mae GaratopisHeBy
CTPYKTYpY. Ha BepxHbOMy iHbopMaLiiHOMY PiBHI Liiei cMCTeMun po3TalloBaHW KOMM'IOTEp onepaTtopa, NoB'A3aHWN Yepes iHhopmaLinHy Mepexy 3
hyHKUIOHaNbHUMW efleMeHTaMn HKYUX piBHIB. OCHOBHE NMpU3HAYEeHHs eNeMeHTIB Liboro piBHS cuctemu — 36ip i 06pobka iHpopmauii npo pesynbraTv
OypiHHs, a Takox 36ip i apxiByBaHHs iHpopMaLii Npo aBapiiHi cuTyauii, Wo BUHMKaOTb B NpoLeci BypiHHS CBEPANOBUH, yNpaBniHHSA LWBUAKICTIO OYpiHHS i
BEMMYMHOIO A0MNYCTUMOrO HaBaHTaXeHHS Ha AonoTo. Komn'loTep Lboro piBHS NOB'A3aHWI 3i CTPYKTYPHUMK eneMeHTaMmn HUXKHIX PiBHIB cUCTeMU Yepes
nocnifgoBHWIM NopT 3 hisnyHoro npotokony RS-485. Ha piBHi ynpaBniHHs (HWXHI piBeHb) B Uil cuctemi poatawoaHuit CPU cepii S7-1200 dipmu
Siemens, NoB'A3aHNI 3 CUCTEMHOLO LIMHOK ISA 3 nopTamu i MogynsMu po3wwmpeHHs. o Ll LWKHI Nnpolecop KOHTpornepa nepegae nopram i MOAynsm
PO3LUMPEHHST KOMaHaM abo OTpUMYE Bi HUX LUMAPOBI curHanu Ans ix nogansLioi 06po6ku. Ha camomy HxHBbOMY (MOIbOBOMY) PiBHI po3TaLlOBaHi
[aBsadi i BUKOHaBYi MexaHi3mu, NiakniodeHi 4o BiAMOBIAHWX NOPTIB camMoro KOHTponepa abo 4o NopTiB MOAYNIB PO3LLUMPEHHS.
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Ha cTpyKTYpHIilt CxeMi HUXHBOTO PiBHA cucTemu (pUc.2.2) NokasaHuii nuie MiHiManbHuii Habip AaBadiB | BUKOHABYMX NPUCTPOIB. [1o HMX
BifHOCATbCS AaBavi: 060poTiB poTopa, 06opoTiB Bany nebigku, Yucna xomiB nnyHxepa Hacoca, Barn BypunbHOI KONOHW, 3ycunins ranbMa nebigku,
LUBMAKOCTI nogadi gonoTa, TUcky BypoBoro Hacoca. [1o cknagy BUKOHaBYMX MPUCTPOIB BXOASATbL: YaCTOTHUIA PErynsitop NnpuBoAy poTopa, YacTOTHUIA
perynsTop ABuryHa 6ypoBoro Hacoca, ABUryH 6ypoBoi nebiaku. Lii npucTpoi nigkntoveHi 4o BiANOBIAHWX MOAYNIB Kepyroyoro koHTponepa.  [lpouec
KOHTpOMIo i ynpasniHHsA BypiHHAM BukoHyeTbest SCADA-nporpamoto, sika 36epiraetbes B nam'aTi MJ1K. 3a 4onoMoroto nporpamMmHoro nakeTy KOHTPONepom
Ha OCHOBI CUrHaniB AaTyMKIB PErynoTbCs: YacToTa obepTaHHst poTopa, KinbKiCTb LLO NOAAETLCS B CBEPAIIOBUHY BYpOBOro po3ynHy, HEOBXiAHUIA TUCK
OypOBOro po3yuHy i iHWi. Ha BepxHiii piBeHb Liei KOHTponep nepecunae AaHi Npo pakTUYHWI CTaH enemMeHTIB CUCTeMU | PO piBeHb NapameTpiB
TEXHOSOriYHOro npouecy OypiHHS.
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PucyHok 2.2 -  CtpykTypa HWXHbOTO piBHSA web-0opieHTOBaHOI  C1CTEMW KOHTPOMIO eHEepreTUYHUX i TeXHOMOrYHUX napameTpiB npoLecy
OypiHHS
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[MepenaHi Ha BepxHil piBeHb AaHi y3aranbHIOITLCA B FONIOBHOMY KOMM'IOTEPI | apXiBYIOTbCSl CEPBEPOM LIbOro pPiBHS. 3 X AaHnX ocobnmnso
BMAINATLCA BiAOMOCTI MPO aBapiliHi cuTyaLii, SKi TakoX apXiByrOTbCS ANS NoAAnbLUOro X aHanidy. Ha puc. 2.3 npeactaeneHo LeHTpanbHuii 6rok

peecTpauii AaHUX, KU KOHCTPYKTUBHO BUKOHaHWI y BUMMAAI MeTaneBoro swuka npsiMoKyTHOI hopmu. GSM - aHTeHa Brok )uBneHHs
koHTponepa KoHTponep S7 AstomatnyHn GSM - poyTep 11 BUMMKAY Posetka 220B Bnok KUBMNEHHS
BBigHuii PucyHok 2.3 - 3aranbHuin BUrnsg LeHTpanbHoro 6roky peectpauii AaHnx npo napameTpuy npouecy OypiHHS. [aHe TexHivHe

pilleHHs J03BONSE NPOBOANTU 36ip HEBENWKOI KiNbKOCTI aHNX NPOTe MICTUTL Yy COBi yCi OCHOBHI enemMeHTH ANns no 6yAoBY NOBHOLIHHOT cucTemmn 36opy
[aHux Ans cyvacHoi 6ypoBoi ycTaHOBKM. [poTOTMNN TaknMx CUCTEM Aly>Ke NO3UTUBHO cebe 3apekoMmeHayBanu npu 360pi AaHuXx i3 BigaaneHux o6’exTis [5-
8]. MMynbT BypunbHMKa Moxe ByT BUKOHaHWUIA y BUrMAAI METAnNeBoro Kopnycy i3 3HiMHOK 3aHbO MaHeno. YcepeauHi LeHTpanbHoro 6rnoky
peecTpauii gaHux i nynsTa cTaHuii 6ypunbHUKa BCTAHOBMEHI BMOK XXUBMEHHS i Y3rof)KeHHs, KOHTporep, pene 6rokyBaHb, KOHBepTepHU i iH. B komnnekTi
6noky Takox € PKI gucnnen 3 nokpuTTaM i knasiaTypa ynpaeniHHS. BBeaeHHs enekTpuyYHMX NaHLuoriB BUKOHYETLCA Yepes kabernbHi pos'emu,

PO3TalLOBaHI B HWXHIl 4aCTUHi koprycy nynbta. Cuctema 3a6e3neqy. 3B'ﬂ30 ' 3OBHiUJHiM eJ'IeKTpOHHVIM- anCTpOﬂM TOM
aneri—) 3
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nepcoraam:@ Komn'mTepo L1epe iHTepden 23 TaK qep cTinbHMKoBy Mepexy Wi-Fi. Cuctema Moxe Takox

BMKOHYBaTMW HACTYyMHi cepBicHi (hyHKUIT Npy BiANOBIAHIA KOMNNeKTauii AaBavyamy KOHTPOS TEXHOSMOMNYHUX NapamMeTpiB:  BU3HAYEHHS piBHS GypoBOro

PO34MHY B EMHOCTI; BU3HAYEHHSsI Ta iHAMKaLIT YMcna xoaiB NOpLUHS Hacoca BypoBOro po3ynHy; 0oB4MCneHHs i iHaukauii MmnbuHM cBepAnoBUHY;
oBYmnCneHHs i iHavKaLii HaBaHTaXXeHHs Ha [0NoTo; obumcneHHs i iHaukauii Baru Ha raky;  064MCREeHHs i iHAMKaLii MOMEHTY MEXaHIYHOro Krko4a;
obuymcneHHs i iHgukauii o6csary 6ypoBoro po3unHy B NpUiManbHUX EMHOCTSX;  OBYMCNEHHS LWBUAKOCTI NPOXOAKM Nopia B npoueci 6ypiHHS; o64ncneHHs
i iHQukauii WBKAKoCTi cnycko-niginManbHUX onepadi; obuncneHHs i iHgukauii Yactotn obepTaHHs potopa 6ypoBoro ctony; 0oBYMCNEeHHs i iHamKauii
KPYTHOrO MOMEHTY poTopa 6ypoBOro cTony; 0BYMCNeHHs i iHAUKaLii BUTpaT nonaTeBoro Tmny 6ypoBOro po3ynHy; BUAAYI MOTOYHOrO CTaTycy npoLecy
6ypiHHA B peanbHoMy MacLuTabi yacy; peecTpauii napameTpiB OypiHHS;  BeAeHHst 6a3n faHyx napameTpis OypiHHS;  BUBEAEHHS HAa MOHITOPM
NiAKNYEHNX NePCoHanbHNX KOMM'tOTepIB i APYK 3BiTiB NPo npouec GypiHHS. OTtpumaHa iHchopmaLis BUBOAUTBLCS Ha KPYroBi Lkanw i umdposi Tabno
Ha nynbTi cTaHuii 6ypunbHuka. OundpoByBaHHS KPYroBux LKan i LmdppoBux Tabno Ha nynbTi cTaHuii 6ypunbHyKa Npy HasiBHOCTI BiANOBIAHOIO
nporpamHoro 3abesnevyeHHs MoXe HanalToByBaTUCA Ha Pi3Hi LiHU AineHHS BiANOBIAHO A0 METPOMOriYHNX XapakTePUCTUK NiJKNIOYEHOrO A0 AAHOT0
KaHany gasava. [nst web-Bi3yanisaLjii oTpuMaHux JaHUX Ta MOXIMBOCTI yNpasniHHA BigaaneHuMu obektamm 6yno obpaHo nparpamHuin nakeT
WinCC-—Cuctema SIMATIC WinCC po3pobneHa Ans BUpILLEHHS 3aaa4 Bidyanisauii Ta onepaTtMBHOMO YNpaBmiHHS B Pi3HMX rany3six npOMUCIOBOrO
BVIpOﬁHVILl,TBVICTeMa OCHalleHa NoTYXXHUM iHTepdencom Ans 3B's3Ky 3 MpoLecoM, npuaaTtHa ans poboTn 3 ycim cnektpoM Bupo6is SIMATIC,

3abesneyye NaponbHUIA AOCTYN A0 yNpaBsiHHA NpPOLIeCcCOM, Mae BUCOKY NPOAYKTUBHICTb. Ba3oBa KOHMirypaLis cucteMn Mae BUCOKY YHiBepcanbHiCTb
Ta MoXe
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mi BMKOpUCTaHa Ans nobyaoBu CUCTEM YNpaBMiHHA HAaNPiI3HOMAaHITHILLOIO NPU3HaYeHHS. 3a JonoMoro AaHoro NporpaMHoro cepeaoBuLla
Oyno po3pobreHo Kiflbka poboumX BiKOH NSt CUCTEMU KOHTPOSTH0 EHEPreTUYHNX | TEXHOMOTYHNX NapameTpiB npouecy OypiHHS a TakoX MOXIMBOCTI
onepaTuBHOrO BTPYYaHHs NS yNpaBniHHA y aBapiiHux cuTyauisix. 3okpema Ha puc. 2.4 npeacraBneHo poboye BikHO A5t KOHTROMI CryCcKo-
niginmManebHMX onepadi. HactynHe poboye BikHO (pyc.2.5) 403BONSE NPOBOANUTY KOHTPOIb 3@ PeXMMoM BypiHHA cBepAnoBMH—AdOopMaLis, SKa
BVBOAMUTLCA HA MHEMOCXEMY MoXe ByTu npeAcTaBneHa y BUMMsiAi aHanoroBoro, AUCKPETHOIO _CUrHanmy, a Takox rpadpiyHo.  [Ans peectpauii aBapinHux i
nepeq aBapiiHnx cuTyauin nepenbayeHo poboye BiKHO cUCTEMU aBapiliHUX NOBIAOMIEHDb (pYC.2.6).

PucyHok 2.4 - TexHonoriyHa MHeEMocxeMa pexuMy cnycko-niginmManbHux
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PucyHok 2.5 - TexHonorivyHa
MHeMoCcxema pexvmy GypiHHS PucyHok 2.6 -
TexHonoriyHnk Kagp CUCTEMM aBapiNHMX NOBIAOMINEHb
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@-la MHeMocxeMax BifobpaxaeTbca OCHOBHE yCTaTKyBaHHS, CUTHarMM, CTaH perynioBanbHMX OpraHiB. TakoX iCHye mMatepian, po3TalloBaHui y
[oAaTKoBUX chopmax Bi,u,o6pa>|<eHH MOXXIMBOCTSIMW MaKCMMasibHO LUBMAKOMO BiAOOPaXKEHHS LMX AOMNOMKHUX pOpM Ha eKkpaHi. Po3pobky

PO3ropHyTOi (PYHKLIOHaNBHOT CXEeMK—KOHTPONIO | yNpaBniHHA NpoLecom BypiHHA HAadTOBUX i ra30BUX CBEPANOBYH HA MPWKNaai 3anporoHoBaHoO|
CTPYKTYPHOI CXeMW HaBefeHo Ha puc. 2.7.
PucyHok 2.7 - ®yHKuUioHarnbHa cxema CUCTEMU KOHTOSSII0 NapameTpiB i NOKa3HUKIB npouecy BypiHHA Ha OCHOBI 3anNpPONOHOBaHOI CTPYKTYPHOT CXeMU
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60
3Mm. Apk. No fokym. Mign. Data

[o ii cknagy BXoasATb AaBadi TEXHOMOrYHUX NapameTpiB npouecy bypiHHA HapTOBMX | ra30BMX CBEPAMOBUH NPU3HAYEHUX ANS NepeTBOPEHHS!
TEXHOIMOTYHMX NapaMeTpiB B €NIEKTPUYHUIA CUrHan: nos. 1-a - faBay Ans BUMIpIOBaHHS 3yCWIb B KaHari KOHTPOMIO HaBaHTaXEHHS Ha rak i 0CbOBOro
HaBaHTaXXeHHs1 Ha BypoBUIA IHCTPYMEHT; nos. 2-a - AaBady Ans BUMIPIOBaHHS 3yCUIb B KaHarni KOHTPOMK KPYTHOrO MOMEHTY Ha poTopi;  no3. 3-a -
[aBay 4ns BUMIPIOBaHHS 3yCuUIlb B KaHarni BUMIpIOBaHHS KPYTHOTO MOMEHTY Ha MaLLMHHOMY Kriodi;  No3. 4 - faBay NOMOXeHHs TaneBoro 6roky, B T.u.
nepeTBOPIOBaY KYTOBOrO NepeMilleHHst (no3. 4-a) i BuMiptoBarnbHuin 6ok nepemitleHHs (nos. 4-6);  nos. 5 - gaBay yactotn obeptanHa YO 1-2-300, B
T.M. - dopmMyBad iMnynbeiB P, No3 2-a; nepeTsoptoBay Yactota - Hanpyra M4YH 1, nos. 2-6; nos. 6-a - NepeTBOptOBaY TUCKY;  NO3. 7 - AaBay
TeMnepatypu onopy, B T.4.:7-a - Tepmonepersoptosay onopy TOM, 7-6 - nepeTsoptoBay onip - Hanpyr; nos. 8 - 4aBad piBHA, B T.4.: Mo3. 8-a -
nepeTBOpPIOBaY piBHS, No3. 8-6 - 6ok BUMIpIOBaHHSA piBHS; N03. 9-a - NepeTBoptoBaYy BUTPaTK, no3. 9-6 - inamkatop BUTpaTu; no3. 10-a - faBay TUCKY;
no3. 11 - iHAMKaTop BUTpaTK Ha BUXOAi 3 CBEpPANIOBMHM; No3. 12 - naBay TUCKy B 3aTpyGHOMY npocTopi;  no3. 13 - gaBay ryctuHu 6ypoBOro posumnHy.
2.5 Bubip TexHi4HUX 3acobiB CMCTEMM KOHTPOMIO NapameTpiB Ta NOKa3HUKiB npouecy BypiHHSA cBepAnOBUH Buxoasum 3 Toro, WO B TEXHIYHOMY
3aBpaHHi MNAT «Ykpra3sugobyBaHHa» Ha nocnyry i3 obnaluTyBaHHs 6ypoBMX MafaH4MKiB aBTOHOMHOK CUCTEMOK 360py Ta peecTpaLii TEXHOMOTIYHMNX
napameTpiB B NMPOLECi CNOPYAXXEHHS CBEPASIOBMH BKa3aHo, LWo obnagHaHHsA Ta nporpamHe 3abe3nevyeHHst He NoBUMHHO ByTy pOCiCbKOro noxoaxeHHs. Ha
NpoAykKLito, sika BUrOTOBIEHa Ta NoxoauTb 3 TepuTopii Pocilicbkoi Penepalii, kepyBatucs MNMoctaHoBoto KabiHeTy MiHicTpiB Ykpainu Big 30 rpyaHs 2015
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poky No1147 «[IMpo 3a60poHy BBE3EHHS HAa MUTHY TepuTOpIto YKpaiHu ToBapiB, Lo noxoaaTb 3 Pocincbkoi ®eaepalii» nposenemo BuGip faBavis
TEXHOINOTIYHMX NapameTpiB npoLecy GypiHHS. BpaxoBytouun, LLO OAHMMM i3 OCHOBHMX MapaMeTpiB i NOKa3HWKIB npouecy BypiHHS CBEPAOBYH €



HaBaHTaXXeHHS Ha ONOTO, MPOXOAKA Ha AOMOTO, YacToTa 06epTaHHA AOMNOTO Ta BUTpPaTa NPOMMBHOI PiAnHM BinbLu AeTanbHO 3yNMHUMOCS Ha NPUHLIMNAX
ix nobynosu. 2.5.1 [aBauvi Baru 6ypoBOro iHCTpyMeHTy [aBadi npuaHayeHi Ansa BUMIpoBaHHS Bary 6ypoBOro iHCTPYMEHTY i KOHTPOIO
HaBaHTaXXeHHs1 Ha 40NoTo Npu BypiHHI CBEPAIOBUH 3 BEPTUKaNbHUM CTBOMIOM, @ TaKOX Baru Ha raky OypoBOi yCTaHOBKW NP PiI3HUX TEXHOMOTYHNX
onepawuisx. BumiptoBaHHs Bary 6ypoBOro iHCTPYMEHTY - 0fHa 3 HaMBaXNMBILLMX 3a4a4 TEXHOMOTYHMX AOCNiAKeHb B nNpoLeci byaiBHMLTBA
CBEPANOBUHU, 32 JOMOMOrO0 KO BU3HAYaloThCS: nocTaHdak-) ,qono H BI/I6i nOTpiGHM npomi)«o qac 6ypiHH MOMEHT
3iITKHEHHS OOnOoTa i MOPOAM;  KPUTUYHI NPOSsIBM NriacToBux rtoigis; yCKﬂaﬂHeH@ B npoueci BypiHHSA, OI'IpaLIIOBaHH[SE cToBGypa cBepaSIoBUHM
CMNO (yTBOPEHHS NPUXOMNEHb IHCTPYMEHTY); aBapi nos'ﬂaaH ,qecbopmauiﬂm iHCprMeH(HaI'IpVIKJ'Ia 3na BypunbHOT KOMOHM).
[aBaui BUMiptoBaHHs Baru, siki oTpyMany HanbinbLie NOLUMPEHHS NPW reonoro-TeXHOMNOTNYHNX AOCNIMKEHHSX, MOXHA PO3AINUTH Ha ABI rpynu: nasauvi
HaTAry HepyxoMoi rifiku Tanesoro KaHata ( «MepTBOro KiHUSA»);  [AaBadvi po3TAryBaHHA KOHCTPYKLIN KPIMNEHHA HEPYXOMOI Fifku Taneso- ro KaHara.
[aBaui HaTAry HepyxoMmol Fifiku Tanesoro KaHara.
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[aBay HaTary cknagaeTbcs 3 TEH30PE3UCTUBHOIO NEPBUHHOIO NepeTBopioBaYa CUMM, HOPMYKYOTO MiACUIOBaYa i MexaHi3My HaTary KkaHaTa, Lo
3abe3neyye peryntoBaHHs KyTa 1oro 3aliemneHHs (puc. 2.8,2.9). MpuHumn poboTy 3acHOBaHUA HA Po3knagaHHi 3yCUNns HaTsary TaneBoro KaHa@ B
HepyxoMili ioro YacTUHI Ha NO3A0BXHE i nonepeyvHe 3ycunns. MNonepeyHe 3ycunns, Lo NepeaaeTbes Ha NEPBUHHUI NEPETBOPIOBAY CUMK, BUKIUKAE
posbanaHc MocTa NepBUHHOIO NepeTBoptoBaYa. Hopmyouuii nigcunoBay Npu3BOANTL BENUYMHY LibOro paszbanaHca A0 CTaH4apTHOrO AianasoHy
BenuuuH. [laBadi HaTary BCTAHOBMIOOTHLCS HA HEPYXOMIl Tinkv TaneBoro kaHata. [epeBara Takoi KOHCTPYKLUIi | Micust ycTaHOBKW B il MOBINbHOCTI, NerkocTi
MOHTaXy, L0 3a0BOSIbHSIE TOMHOCTI.  Heponiku TicHO NoB'sA3aHi 3 nepeBaraMu AaBava. Yepes Te, WO AaBay € 3'€MHUM i He Mae XXOpPCTKOI onopu,
BinOyBaeTbCs 36iNbLUEHHS ricTepesucy. Takox nokasu fasava 6e3nocepeiHbo 3anexarb Bif AiameTpa, cTyneHs dikcauii B NpomixkKy faBava,
nedopmalii Ta cTyneHs Hatary kaHata. OCHOBHI XxapakTepuCTUKu BKa3aHi B Tabn. 2.1
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Tabnuus 2.1-TexHiuHi xapakTtepucTuku gasada OHK  Apk. 64
KPB.CI- 00.00.000 N3
Mapametpn  AOHTK  OHK- 311- 06 ICSSW-01 [OHK-2 [OAB-20 AHKAB ACT-H [AH130 TCE-100H PRF 5000 XLD
100k-45T
Brpo6Huk 3AO HIMIA  «Jlyu» 3A0 «[3NIC» OO0 «leotek-Npubop» OOOH® «leocchepar TN OAO HM®
«eocunsmka» CKB «Opeon» OO0 «TeHsomsme putenb»  OOO HIMM «lMeTtpo-nanH-A» Totco (CWA) Metior S.L.R. (lTanis)
Lida LTD (Kutan)

[HiameTp Tanesoro kaHata, MM 20-50 25-39 - - - - - 32 16-38
22-50 - -
[ianasoH BMMiptoBaHHsi cunu, kH 1-200 8-400 0-227 0-170 0-200 0-100 0-150 0-
50 0-500 0-440 0-500 0-440
OcHoBHa npvBefieHa noxubka d, %, He BinbLue +0,025 +2 +0,2 +0,01 +1 +(0,4+0,04) +1
0,5 +3 10,2 +0,01 -
[opnaTtkoBa noxnbka Ha KOXHi 10°C,@, %, He Binblwe - +0,5 - +0,011 +0,25
- - +0,25 - +0,01 +0,005 -
[arta
Mign.
Maca, kr, He BinbLue 5 13 - 14 6 7 - 6,5 4-1477 - -
No gokym.
[iana3oH po-60unx Temne-patyp, °C ~ -40...+50 -50...+50 - -40...+70 -50...+50 - - -30...+50 -40...+50 -40...+82 -20...+70 -30...+60
[abapuTHi po3mipn, Mm  370%130 x110 560x210 x400 - 360%x140 %330 280%x175 x102 300%x200 x115 - 290%100
x100 - 457x114 x254 - -
ApK.
3m.

PucyHok 2.8 ——TpuHumn aii faBaya Baru, WO MOHTYETbCS
6es3nocepenHbLO H HEepPyXoMOMYy KiHLli TaneBoro kaHaTa a) 6) B) r Aa) e)
PucyHok 2.9 — [laBadi HaTary HepyxoMoi rinku Tanesoro kaHata: a — JHTK (BAT HIMMIA «Jlyu»); 6 — IHK-2 (TOB HB® «Feocd;)e B — [JHK-311-06
(BAT «[EJIC»); r — TCE-100H (MDTotco (B CI'TI Totco, Weatherford, PetroServices)); o - PRF5000 (Metior S.L.R., B CI'TI Geolog); e = XLD 100k-45T

(LidaLTD) Mpuknag ycTaHOBKM AaBadviB HaTAry TareBoro kaHata HaBegeHo Ha puc. 2.10.
KPB.CI- 00.00.000 M3 Apk.
65

3M. Apk. No gokym. Mign. Lata

PucyHok 2.10 - Mpuknag AaBavis HaTAry

TarnesBoro KaHara, BCTAHOBMEHUX Ha «MEPTBOMY KiHL|i» [asay Baru Ha raky HBI «[eocdepa» npuaHadeHuii 4N BUMIpIOBaHHS HaBaHTaXeHHs
Ha raky. MpuHumMn gji faBava 3acCHOBaHWUIA Ha BUMIPIOBaHHI CUNW Ha-TAry TaneBoro kaHaTta Ha «KMEePTBOMY» KiHL|i i3 3aCTOCYBaHHAM TEH30METPUYHOTO
nasava 3ycunb (puc. 2.11, 2.12). PucyHok 2.11 = MpuHumn aii - PucyHok 2.12 — 3aranbHui
BUIMSA AaBada Barv Ha raky [aBaya Baru Ha raky
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[laBay  BCTAHOBMIETLCA Ha HEPyXOMOMY KiHLi TaneBoro kaHata i Mae xapakTepucTuku, npveedeHi B Tabn. 2.2 .

Tabnuus 2.2 - TexHi4YHi xapakTepucTUKM faBaya Baru Ha raky

Mapametpn  3HauyeHHs

[ianasoH BMMIiptoBaHHs1, T Ha 3amoBneHHst  0-100; 0-200; 0-300

BuxigHun piseHb, B Bin 0 o 5

Hanpyra xuBnenusa, B +12

Maca, kr 7

Fabaputi, mm 300%200%115

Mexxa ocHoBHOT abcontoTHoi noxmbkn  +(0,4+0,04)

Ha puc. 2.13 HaBefeHi Npuknaan BYXiQHUX NapameTpiB AaBadiB Bary npu GypiHHi i npy aBapisix.

a) 6) c) PucyHok 2.13 — Tunosi KpuBi AaHyx AaBaya Barv npu:
KPB.CI- 00.00.000 M3 Apk.
67

3M. Apk. No gokym. Mign. [ata

a - BypiHHi (3 HeBeNMKMMU 3aTsikkamu); 6 - BypiHHI 3 NoganbLWKM 3namMoM KBaapaTa; B - TPUXONEHHI iIHCTPYMEHTY (3aTsryBaHHs i nocagku)
2.5.2 [laBayi npoxopaku (rnnbuHn) ceepanoBuHn B npoueci BypiHHA 0CbOBUIA TUCK HA AOMNOTO CTBOPKETHLCS HUXHBOK YaCTUHOK KOMOHU BypunbHUX
Tpy6, WO 3HAXOAUTLCS B CTUCIOMY CTaHi (prc.2.14). BepxHsi YacTrHa KONoHW BypurbHUX Tpy6 3a 4ONOMOrOH CryCcKo-NigiiManibHOro MexaHiamy
NiATPUMYETLCS Y NiABILLEHOMY CTaHi i € po3TArHyTo. Y Mipy po36yptoBaHHS NOpoaM i NornMmMbneHHs cTBona cBEPANOBUHN AOBXMHA CTUCNOI YaCTUHI
KOMNOHW BYpunbHUX TPY6 3MEHLLYETLCS, LLIO NPU3BOAUTL 0 3HATTS HABAHTaXEHHS Ha AONOTO. TakMM YMHOM, OCbOBE HaBaHTaXeHHS Ha JONO0TO
perynioeTbCsi 3MiHOO LLIBUAKOCTI NepeMilLeHHsi BEPXHBbOTO KiHLsSI BypubHOT KONOHK, TO6TO WBMAKOCTI nogadi bypoBoro iHCTpymeHTy.  PoboTta aaBadis
NPOXOAKN 3aCHOBaHa Ha NepeTBOPEeHHi I'IepEMiLLleH efleMeHTIB CrycKo-MiAiiManbHOro MexaHiaMy B BepTUKarbHe NepemillieHHs HUXHBbOro KiHLl
6ypUNBLHOI KOMOHM
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PucyHok 2.14 — Cxema crnycko-
niginmansHoro MexaHiamy cknagaetbes 3: 6ypoBoi nebigku (1), xogoBoro KiHUA TaneBoro kaHata (2), WwkiBiB kpoHbrnoka (3), wkisiB Tanesoro 6roky (4),
HepyXoMOoro KiHLUs TaneBoro kaHata (5), BEpXHbOro KiHusi BypunbHOT KONOHM (6), HYUXXHBOTO KiHLst BypunbHOT KONoHM (7) KiHUS BypUnbHOT KONOHM
MeToau BUMiptoBaHHs IMMBUHN (MPOXOAKM) MPUAHATO PO3AINSATM Ha 2 rpynu: meToau BesnocepeaHbOro BUMIPIOBAHHS MPW YCTaHOBLi NEPBUHHOTO
nepeTBoptoBaYa Ha HUXKHbOMY KiHLi 6ypUnbHOI KOMOHW; MeTOAM HEMPSMOro BUMIPOBaHHS NPOXOAKM 3@ BENUYMHOK nofadi 6ypoBoro iHCTpymeHTa
npun yCTaHOBLi NEPBUHHOMO NepeTBOptoBava Ha OAHOMY 3 eflEMEHTIB CrycKO-MiAiiMarnibHOro MexaHiamy. Y 3B'A3Ky 3i CknagH1uMu ymoBamu poboTu
BMMIiptoBanbHOI anapaTtypuv Ha BMOOI i BiACYTHICTIO HaAiiHMX KaHaniB nepeaadi iHpopMallii, B OCHOBHOMY, BUKOPUCTOBYIOTbCS Henpsimi metoan.  Ha
puc.2.15 306paxeHa NpUHLMNOBA CXxemMa NepeTBOPEHHS BEPTUKAIIbHUX NepeMiLLieHb HKHBOTO KiHLS BypunbHOI KOMOHM B NepeMiLLieHHSs eNleMeHTIB
cnycKo-
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niginmManbHoro MexaHiamy. Lindpamum BiA3HaYeHi micus MOXMBOT yCTaHOBKM JaBadiB B 3aneXHOCTi Big BUGOPY MipHOro
erieMeHTy cnycko-nigiimansHoi cuctemn. I BiANOBiAaTL Taki HenpsMi METOAN BUMIPIOBaHHS NPOXOAKU: 33 BENUYMHOIO NEPEMILLEHHS BEPXHLOTO
KiHLS1 BYpUIbHOT KONOHMU; 3a BEJIMYMHOIO NepEeMiLLieHHs TaneBoro kaHata;  3a KyTOM MOBOPOTY LUKiBa KpOHGMOka;  3a kyToM noBopoTy HapabaHa
nebigku; 3 KyTO nosopm@ ,qo,anKosor MipHo 6apa63H nos‘qaaHo@ MipHI/I TPOCOM 3 TaneBoro 6roKoMm.
PucyHok 2.15 XeMa NoCcnifjOBHOCTI NEPETBOPEHHA BEPTMKANbHUX NEPEMILLEHb HUKHBOTO KiHLS BypuibHOT KOMOHW B MepeMilleHHst eneMeHTiB
cnycko- niginmManbHOro MexaHiamy Ak 6yno BiaMiveHo BULLE, BUMIPIOBAHHS MPOXOAKN I'PYHTYETLCS HA BUMIPIOBAHHI BENUYNHU
MicLe3HaxomxeHHst MoBinbHUX By3niB 6ypoBoi ycTaHOBKM. B ocHOBI peanisauii 4aBadiB NPOXOAKM MOXKYTb NEXaTh HACTYMHI Gi3N4Hi NpUHLMNK:
BMMIPIOBAHHS BEMUYMHY i LUBUAKOCTI NEPEMILLEHHHS BEPXHBOTO KiHLA BYpUbHOT KOMOHU LLNSXOM peecTpaLii 3MiHW rigpoCTaTUYHOro TUCKY B

cneujianbHOMY pesepByapi, NOB'A3aHOMY MHYYKMM LUNAHIOM 3 iHLUMM pe3epByapoM 3akpinfieHMM Ha BEpPTNHo3i;
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BMMIPIOBAHHSA BEPTUKanNbHMUX NepeMillieHb Tanesoro 6rnoky LUISXoM NepeTBOPEHHS X B €NEeKTPUYHUIA CUrHan 3a JonoMOororo cneuianbHux
eneKTpomMexaHiqHUX NpucTpoiB (Ha puc.2.16 HaBefeHa cxema ONTUYHOrO AaBava iMMynbCiB ANs BU3HAYEHHS BEMUYUHU NEepeMiLLeHnX TaneBoro 6noky).
PurcyHok 2.16 — Cxema onTUYHOro AaBaya iMnyrnbciB, WO BUKOPUCTOBYETHCS ﬂKOCT. HepBMHHO@ I'IepeTBOpIOBa‘-I BMMiplosaq
nepeMiu.leHH Tanesoro  6noky Ha paHuii yac, Yepes 3py4YHOCTi MOHTaXy/AeMOHTaXy Ta HaginHOCTI poboTu, NOBCIOAN BUKOPUCTOBYHOTLCS
npuUCTpOi (AaBaYi) NepeTBOPEHHs KyTa NOBOPOTY Bana nebiaku B nepemilleHHs TaneBoro broky. [aBay 0b6epTiB Bana bypoBoi nebigku npuaHaveHui
ANS BU3HAYEHHS NOMOXEHHS Tanesoro 6roky, 3 MeToo: pO3paxyHKy rmmnbuHN cBepAnoBMHU B NpoLiec BypiHHS; poapaxym@
KiJ'IbKOC(,EI,OB)KVIH 6ypOBo iHCprMeHT 3Haxop,vm> B CBEP/NOBUHI; BU3HAYeHHsA onepauii BypiHHs;
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yCKnaAH@ n 6ypiHH cnyCKo-niuiVlmaanM onepau,iﬂ(CI'I(pmc. 2.17).
a) 6 PucyHok 2.17 — Cxema AaBadiB 3 NEPETBOPEHHAM MeXaHi4YHMX NepeMiLlieHb: a - 3 KNMHOPeMIHHOW nepefayeto; 6 - 3 NpsiMoto nepegaveto
MpuHuMn poboTn —- AaBay NepeTBOpPOE KyT NOBOPOTY BypoBoi Nebiakn B iMnynbcy, NPsSIMO NPONOpPLiNHi nepeMmilLeHHsIM Kprokobroka (TaneBoro 6roky).
IMNynbCcx NepeTBOpPIOTLCS B BUCOTY MOMOXKEHHS Tanesoro 6mnoky Woao ctony potopa. NepeTBopeHHs B iCHYtouMx cTtaHuisax B wnsxom niHiiHoro Ta
KyCKOBO-NiHiHOro kanibpyBaHHs. KyckoBo-niHiliHe BBaXaeTbCs GiNbLL NepCnekTUBHUM, 3a PaxyHOK TOro, Lo BpaxoBye Luap nebiakv Ha 6apabaHi (binbLu
TOYHE BM3HAYEHHS NepeMiLLeHb MK BEPXHI | HUXHIM NMOMNOXEHHSMMU). Tunu gasavis Anst BUMiptoBaHHS uncna obepTis Bana 6ypoBoi nebigku:
[aBadi MarHiTHoro Tuny (BUMiproBaHHS iMNyrbCiB NMPU NMPOXOAXKEHHI Mar-HITHUX MITOK, po3TalloBaHWUX Ha Bany nebiaku/kpoH6ok, yepes aaBay 3
MarHiToynpasnsiemMvmM KoHTakToMm). MNpu ycTaHoBLI AaBayiB 4aHOro TUMy Ha KPOHBMoK, He NoTpibHa nepekanibpoBka Npu nNepeTaryBaHHi kaHaTa, ane
BMHUKaOTb Npobremu nNpu Nonomui Aaeava (Bumarae 3ynvHku GypiHHS);  AaBay NePETBOPEHHS MEXaHIYHMX NepeMilleHb.  [TepeTBOpPeHHS MeXaHiYHNX
nepemilleHb 3aicHIETbCS abo Yepes 6e3nocepeuH nepen,aq 06epTi Ban H HyTJ'IVIBVI enemeH a6 3 [10MOMOrot
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KIMHOMAacoBOI nepeaadi (Yepes rymoBuii abo npy>xnuHHWUIA pemiHb). [aBadi 3 6e3nocepefHbo0 Nepefayeto MatTb Kpalli XapakTepUCTUKK, Lo
BUKNIOYaTb 0OPMBY, PO3TAryBaHHS i NPOCNM3aHHA NepeaaBanbHOro enemMeHTa. YyTnuemmu enemeHTamu 3a3suyart BUCTYNaloTb MarHiTHi AaBaui
(repkoH i T.1.), AaBadi 3acHoBaHi Ha edhekTi Xonna i onTuyHi AaBadi. ONTUYHI 4aBadi BBaXatoTbCst HAWGINbLL TOYHUMU, MATHITHI - HAUMEHL (CusbHa
3anexHiCTb Bifi yCTAHOBKN MarHiTHUX ENeMEHTIB - KinbKOCTi, AOTPUMaHHSI KPOKY AMCKpeTu3aLii i T.4.). 3a cnocobom KkpinneHHst AaBadi 06epTiB
noainsTbCs Ha TPU TUNW:  AaBadi, Lo BCTAHOBIIOETLCSA Ha cTaHuHi BypoBoi nebdiaku (MarHiTHoro TI/I TUMY NEPETBOPEHHS MeXaHiIYHNX
nepecyBaHb); AaBadi, Lo BCTAHOBMIOETLCS HA TaneBoro 6noui (MarHiTHoro Tuny);  gasad LI.I, BCTaHOBJ'IIOGTbC 6eanocepe/:le H BaE
J'IeGi,D,(I‘IepeTBOpeHHFl Me-XaHi4H UX NepMiLLieHb). [aBaui 06eptiB nebigku 3 npsimoto nepegadeto  [anui Tvn gasadis (puc. 2.18, 2.19) €, Ha
[aHuin MOMeHT, HanbinbL 3aTpebyBaHWM i NoLWMpPeHUM Y cBiTi. [Meplunmu Taki AaBadi cTany BUKOPUCTOBYBaTUCS Ans NpuB'a3ku rmmbuH LWD i MWD
cucTeM, WO BMMaratoTb TOHHOT NPUB'A3KM reodi3nyHmX AaHux, a noTiM 6ynu BKNoYeHi Ao cknagy ctaHuin ['TB, ix xapakTepucTvkv BignoBiaaTe AaHUm
Tabn. 2.3,2.4
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Tabnuus 2.3 — TexHi4YHi xapakTepuCcTVKu AaBadiB KinbkocTi o6epTiB Bana 6ypoBoi nebigku
Mapametpn  [AOB-319-01 OB/ -319-01 AYM-CT-02  MLK [on-3 ICSSR DS
Brpo6Huk 3AO«IANC» («leoanekTpo-Huka cepeucy) OOOH® «Crepx» Weatherford (CLUA) OAO HIMNd «leodus nka» OO0
«leotek-TNpubop» Shenkai (Kutai)

[ianasoH BMMiptOBaHHS NONOXeEHHst Tanesoro 6noka, M Bia -50 go +50 Big 50 oo +50 - - Bia -800 pgo +800 06. 0-50

[MCKPETHICTb BUMIpIOBAHHS NMOMNOXEHHS Tanesoro 6rnoka, M, He GinbLue 0,02-0,03 0,02-0,03 - 0,01 1/8 BOBXMHM OKPYXXHOC Ti Bana - -

MakcumanbHa BUMiproeMa LUBITKICTb NepeMileHHst Tanesoro 6roka 10 m/c 10 m/c 3000 o6/xB 2000 06/xB -
1800 06/xB 1250 06/xB

[ianasoH pobounx Temnepatyp, °C -40...+75 -40...+75 -45...+65 -20...+60 -45...+60 - 40+60

Kinbkictb iMﬂynbcid]Ha oauH obopor 36 48 [Ho125 - 15 22 12

[aGapuTHi po3mipn, MM 400x90x70  84x113x5 170%x25%x25 - - - -
Maca, kr: 0,5 1,0 0,15- - - -
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Tabnuus 2.4 - TexHi4Hi xapakTepucTukn faBadis Ymucna obepTis 6yposoi nebigku 3 Nnpsmoto nepegayeto
Mapametpn  [OOBI-319-03 on o on DG DWS-3001 DWS DWS DW
Bupo6Huk 3A0«I3ANIC » M 3 AOHMMIA «  Jlyu» WWeathe rford (CLLUA) LidaLTD (Kutan)  PetroServic es (FfepmaHus)
GEOLOG (WTanus) Hohne (Kanaga )

[iana3oH BUMipIOBaHHSI NOMNOXEHHs Tanesoro 6rnoka, m ot -50 no +50 -50 - - - - - -

[NCKpPETHICTb BUMIPIO  BaHHSA MOMNOXEHHS Tane- Boro 6rioka, M, He GinbLue 0,02- 0,03 ,01 0 ,01 0,010,03/0,01 0,01 - -

MakcumanbHa BuMiptoBa Ha LWBWAKICTb Nepemille- HHsi Tanesoro 6roka 10 m/c 500 o6/xB 2 000 ob/xs 2000
06/xB - 4000 o6/xB 12000 06/xB 3000 06/xB

[ianasoH pobounx Temne-patyp, °C -40...+75 50..+5 0 - 40...+80 -20...+60 - -20...+100
-20...+100

KinbkicTb iMnynbciB Ha oamH obopot 50 20 1 80 -  48/120 (2048 ppr) 10 -

FabapuTHi po3mipn, Mm  113x84  x45 1 70x110 x90 318x279 x114 - 124x111x 44 170x170x9 1 102x10 2x72

Maca, kr 1,0 4 5 15 - 1,1 - -
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a) ©6) B) 1) A)
€) PucyHok 2.18 — [JaBaui 06epTiB nebigku 3 npsimoto nepegaveto:  a - DWS (Drawworks Sensor) (Geoservices (Shlumberger)); 6 - Depthgage
(Weatherford); B - DWS (PetroServices); r - OT (TMI); o - OOT (AT HMMIA  «Jly4»); e - oBne-319-03 (3AT «EJIC») Mpuknagm yctaHoBKM

[aBaviB 3 NpAMOIO Nepefayeto BUXIAHOTO cmrHan nokasaHi Ha puc. 2.19, TUNOBI XapakTePUCTUKM AaBadi, OTpMMaHi B npoLieci 6ypiHHA CBepANOBUH



HaBegeHo Ha puc.2.20.
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a 6 PwucyHok 2.1 Mpuknaam naeadvis 06epTiB: a - 3 KNMMHOMACOOBIO NepeaaYeto
(OON-341-03B CI'TU «Pa3piz-2» (3A0 «I'EJIC»)); 6 - 3 npsimoto nepegadeto (JOJ (B8 CITU «KAMA» (cninbHe BupobHuyteo 3A0 AMT i 3AO HIMMIA
«Jly4»)), BCTaHOBMNEHWX Ha Bany nebigkv 6ypoBoi yCTaHOBKM.
PucyHok 2.20 — Tunosi kpusi faHvx fasadis 06epTis nebigku npu: a - 6ypiHHi; 6 - cnyck-npoa'emHunx onepauisx (CrMO)
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[onoBHMMM NepeBaramu JaBadiB 3 NPSMOLO NepeaaYeto € NoBHa nepegaya pyxis Bana 6apabara nebigkm 6eanocepenHbO Ha BUMIpIOBaNbHWIA
eNeMeHT, BUKMIoYao4 MOXNMBY BTpaTy abo CNOTBOPEHHS AaHuX nepeAaBanbHUMM naHkamu. Takox, SK NpaBuno, Ui TUnu fasadis 3abe3nevyoTbes
ONTUYHUMUN BUMIPIOBaNIbHUMMN efleMeHTaMu, Lo A03BOMATL AOCAITU BUCOKOT AUCKPETHOCTI Nokasis. [pun ToMy, BOHW MatloTb AOCUTb HE3HAYHI rabaputu,
MiLIHOIO KOHCTPYKLIi€to | NPOCTOTO0 Npu MOHTaxi. [lo HeponikiB AaHKUX AaBayiB MOXHA BigHeCTV HeobXiaHICTb nepekanidpyBaHHs Npu NnepeTaryBaHHi
KaHarTiB. 2.5.3 [aBavi Butpatn 6ypoBoi piauHun  OauH 3 HaBaXkNUBILLMX NapameTpiB PeXxuMy NPOMUBKW CBEPATIOBVHM - BUTPaTa GypoBoi piguHU.
KoHTponb 3a Heto B HarHiTanbHOI MiHii HacociB i Ha BUxopaj 3i cBEpANOBUHN [03BOMSIE BCTAHOBUTU BUHUKHEHHS ra3oHadpTonposiBiB abo nornvMHaHb, ix
iHTEHCUBHICTb, MOMEHT 3aKiH4YEHHSI PO30YPIOBAHHSI MOMMMHAUNX | BUSIBNAOYMX NNACTIB, OLHUTU epeKTUBHICTb i30NSALiIAHMX POBIT i, TaKUM YMHOM, 3BECTU
[0 MiHIMYMY TEeXHIKO- €KOHOMIYHI BTpaTW, NOB'A3aHi 3 ycknagHeHHsiMM npu BypiHHi ab6o aBapisimu. ButpaTtomeTpis 6ypoBoi pianHu € ofHieto 3 akTyanbHMX
i CKMafgHMX 3aBAaHHSAM B Cy4aCHOMY KOMIMIEKCi reonoro-TeXHomNoriYHmx gocnigxeHs. Knacudikauis Butpatomipis Tex € 6aratorpaHHo0, CKnagHot i
HeTpuBianbHow 3agadyeto. [NpedcraBneHa cxema, CNMpaeTbCs Ha MicLe AaBayiB B LIMPKYNSLiMHIA cucTeMi 6ypoBOi yCTaHOBKM, BHACHIZAOK YOro
PO3pPi3HATLCS YMOBM iX pob60TU, ekcrnyaTauii Ta BUpiLLlyBaHi HUMW 3aBAaHHs. Takum YMHOM, AaBadi BUTpaTh BypoBoi piavHU NoAiNaoTLCA Ha ABa
Knacu:  BUTpaTOMIpW Ha BXOZi B CBEPASIOBUHY (B HarHiTanbHOI NiHii MaHidonbaa); BUTpaTOMipy Ha BUXOAI 3i CBEpASIOBMHM (3aTpyBHOro npocTopy,

nesHMx—)

pas'emHoro rvpna). [JaBadi BUTpaTV Ha BXOfi B CBEPAJIOBMHY, LLO BCTAHOBIIOKTLCS B HarHiTanbHy niHi MaHiCbOﬂb,Cl, npawooT|

BVICOKVI TI/ICK(,CLO
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20-40 MMa, pigwe go 60 MMMa i Ginblue), arpecMBHOro i abpasnBHOro BypoBoro po3uunHy. Lie BHOCUTb 3HaUYHi 0BMEXEHHST B MOXKITMBUIA CNEKTP
METOZAIB AOCHIMKEHHS, SKUIA BUKMIOYa€e BNPOBaXXeHHS B cepeaoBuLle Byab-akux gasadie abo ix yactuH. HanbinbLioro nowmpeHHs Habynu Tpu tTunu
[AaBadiB, O PO3PI3HAOTLCA 3a (DIBUYHUMK NPUHLMNAX: ENEeKTPOMArHiTHI Ta yNLTPasByKOBI (40NNIepoBChKi), pialle kopionicosi. Takox B cTaHuiax 'O
BMKOPUCTOBYHOTb iHAMKATOPW MOTOKY Ha BMUXOAi 3i CBEPATIOBUHM, SKi OTPUManuv HanbinbLL YacTe 3aCTOCOBaHHS B 3B'A3Ky 3 MPOCTO, HaAiiHOO
KOHCTPYKLUI€0 | HEBUCOKOIO LiiHO. BuTpaTomipy Ha BMXodi BCTAaHOBMIOOTLCS Y BiAKPUTOMY i 3aKpUTOMY orobax, nicns po3eMHoro rupna, nepeg
Bibpocutamu. [locnigxysaHe cepefoBuLLEe XapakTepusyeTbCs BiAHOCHO HEBEMUKMMU TUCKAMKN, BUKITMKAHUMU BiflbHUM NepenmBoM 6ypoBOro po3ynHy 3
3aTpy6HOro NpocTopy (3anexuTb Bif LWinbHOCTI BypOBOro po34uHy, BUCOTM NaTpybka po3HIMHOrO rmpna i kyta Haxuny xomno6a), niaBuLLeHUM 06'eMHUM
rasoBMiCTOM (ANt 3akpuTOro xomnoba), piBHEM HaMOBHIOBAHOCTI omnoba (4ns BigKpUTOro xonoba), 3alwnamMoBaHicTHo i iH. YneTpa3ByKoBi
(oonnepiBcbki) BUTpaToMipn B OCHOBI po60TK BUTPATOMIPIB NEXUTb YNbTPa3ByKOBUI AONSEPIBCbKUA METOA BUMIPIOBaHHS 06'eMHOI BUTpaTK.
MpuHuMn Aji BUTpaToMipa 3aCHOBaHWI Ha BU3HAYEHHI YaCTOTHMX | YacoBMX NapaMeTpiB curHany. Y 3B'A3Ky 3 UMM TemnepaTtypa i cknag piguHu He
no3HavaeTbCsl Ha pe3yrnbratax BUMIpOBaHHA BUTpaTW. LLIBUAKICTL MOTOKY piavHN BUMIPIOETBLCSA NO AOMMEPIBCEKOMY 3CYyBY HYacTOTU MiDK BUMPOMIHIOBAHUM i
BiAGUTUMU Bif 3BaXXEHNX B CEPEAOBULL YACTUHOK CUTHaNamm ynbsTpa3ByKoBOi YacToTu. Mpy LbOMY BU3HAYAETLCS CepeaHs LBUAKICTb NOTOKY PiAMHU B
nepepisi BUMiptoBanbHoro kaHany. LBmAakicTb NOTOKY piAMHM BUMIPIOETLCS YNETPa3ByKOBUM iMMYbCHO-A0MMNEPIBCEKMM AaBaveM. YnbTpasByKoBUi
curHan BUNPOMIHIOETbCSA N KyTOM (3a3Buyan 45 °) npoTu NOTOKy piavHM, Ae BiaOMBAETLCA Bif YaCTMHOK i BIOBMETHCSA AaBaYeM.
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[ns BMMiptoBaHHSA 06'€MHOT BUTPATU BUKOPUCTOBYETLCA METOZ MMOLLA-LUBUAKICTb» (NEPEMHOXEHHS BUMIPSIHOMO 3HAYEHHS CEPEaHbOT LLIBUAKOCTI
NpoTikako4oi PiAMHM Ha 3HAYEHHS NIOLLi MoNepeYHoro nepepidy NoToky) Ans KOHKpPeTHoro Tuny Tpybonposoay (>konoba). Mepesaru: NPOCTUIA MOHTaX
i ycTaHOBKa;  BIiACYTHICTb BTPyYaHHsI B KOHCTPYKLUit0 OypoBoi;  Kpalle CniBBigHOLIEHHS LiHa-KiCTb; cTabinbHiCTb BUMipIOBaHb; BMCOKa
HafdiHICTb | MiHiManbHa notTpeba B 06CnyroByBaHHi;  MOXIMBICTb NPOBOAWTU BUMIPIOBAHHS arpeCUBHUX CEPEAOBULL;  MOXIMBICTb BUKOPUCTAHHS Ha
KaHanax pi3Hux po3mipis. Hepnonikv Ta 06MexeHHA Npu BUKOPUCTaHHI yNbTPa3ByKOBUX BUTPATOMIPIB BiHOCHO HEBMCOKA TOYHICTb; 3ane>KHic
Bi KOHTaK Tpy6 ni,q6i Knel?l—repmeTM piBH I'IOBerH TPybwu, ounLLeHHs Bia dapbw); ,q BI/IMipIOBaHH
cepe,qoamm I'IOCTil7IH npmcyTHi ﬂOCTaTHiVI-H KiNbKiCTb BigobpaxalTb YaCTUHOK;  pe3ynbTaTh BUMIpOBaHb 3anexarb Bif
LUBMAKOCTI 3BYKY B CEpPeAoBULLi;  NMOKa3n CUMbHO 3anexatb Bid Npodinto noToky.  [OaHui Tun AaTynkiB, BpaxoByk4uM BCi nepeBaru i Hegoniku, €

HanbinbLL BUKOPUCTOBYBAHUM A5t TEXHOMONYHUX AOCHiAXeHb Npy OyAiBHULTBI CBepANoBUH. 3ycTpivaloTbes AaBadi ik 3 pO3HECEHNMU BUNPOMIHIOBaYeM
Ta npuiimadem, Tak i 3 cymileHumu (puc. 2.21).
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a) 6) B) PwucyHok 2.21 - [MpuHuMnoBa cxema poboTy AONNEPiBCbKMX AaBadiB BUTpaTL: (a) — Ans
HanipHUX 3aKpUTUX KaHariB 3 CyMiLLeHMU BUNpPOMiHIOBa4eM i npuimavem; (6) — 3 po3HeceHUMY BUNPOMIHIOBaYeM i npuiimadem; (B) — ANs BiOKPUTMX
HeHanipHUX KaHaniB 3 CyMiLLeHMM BUNPOMiHIOBa4YeM i npunmadem a 6 B PwucyHok2.22 -
[aBavi BuTpaT foNnepischki: a - ArtwikDFM 5.0 (Greyline, B cknagi CI'TU «KAMA» (3AO AMT i 3AO HIMIA «Jlyu») «Jleysa-2» (OAO HIMP



«leocbusukay), «KoHTyp-2» (OO0 HB® «leocchepar)iiH .); 6 - ICS SQ (OO0 «leotek-Mpnbop»); B - PY[-342-03M (BAO  «[I'3JIC», B cknaai CI'TU
Paspes-2) Tak camo gonnepiBCcbki BUTPATOMIpKM 3yCTpivaloTbCsA B HAaKNagHOMY i 3arnnbHOMY BUKOHaHHI (pyc. 2.22). HaknagHi
BMKOPWUCTOBYIOTBCS AN BUMIPIOBaHHS LUBUAKOCTI Ta 06'€MHOT BUTPATV NOTOKY B HaMipHUX 3aKPUTUX MOBHICTIO HAMOBHEHWX NiHisx. 3arnubHi - ons
BM3HAYEHHS LUBMAKOCTI Ta 00'€eMHOI BUTPaTK BIAKPUTUX HE HanipHUX onobax, Ae BUMIPIOETbCA BepTUKanbHa cknagoBa (peecTpauis piBHSA/IMUOUHN)
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CyMilLleHUINHUM abo BUHECEHUM JaBayeM (BUMPOMIHIOBAHHS yNbTPa3BykoBOrO CUrHanmy nig npsiMmm KyTOM 40 MOBEPXHi MOTOKy).  TexHiyHi
XapaKTepUCTVKM ynbTPa3BYKOBMX BUTPATOMIpiB HaBeaeHi B Tabn. 2.5. Tabnuus 2.5 — TeXHNYHI XapaKTEPUCTUKM YNbTPa3ByKOBUX BUTPATOMIpiB

Mapametpn ICS SQ PY[O-342-03M Artwik D DFM 5.0 Artwik  AVFM 5.0

Bupo6Huk 000 «leotek npubop» 3A0 «I'AJIC» Greyline (KaHapa) Greyline (Kanaga)

Tun paBaya  HaknagHwi/  posHeceHur HaknagHui/  cymilieHui 3arnubHuin/  cymileHnin

[ianasoH nBumiptoBaHb 06eMHOI  BUTpaTh piguHun, m3/c  0-0,1 3,98:10-5- 0,08 - -

[nana3zoH OvameTpoB Tp(pm HaknafHbIX 4aT4YMKOB), MM 25 25,5-150 12,7-450,0 -

ﬂianas BUMIipIOBaHHS PiBHSA piAnHKM (AN 3arnubHux gaBadis) MM - - - 25,4-4570

Mexi fonycTMOi OCHOBHOI NpuBeAeHOT MOXMBKM BUMiptoBaH Hsl 0BGEMHOI  BUTpaTK piAWHU, BUPaXeHi B BiACOTKaX Bif BepX-HbOI Mexi
BUMIipIOBaHb, % +5,0 +2,0 +5,0 -+2,0  (wemugkictb) 0,25 (piBEHB)
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Mexxi 4onycTMMOT OCHOBHOT NpyBeaEeHOT NOXMOKM BUMIpIOBaH HS 06EMHOT  BUTpaTW piavHU, BUPaXeHi B BiACOTKaXx Big BEPX-HbOT Mexi
BMMiptoBaHb, 6e3 nonepeaHLOro rpagyoBaHHs, % - +5,0 - -

Mexi fonycTumoi 0CHOBHOI NpuBeAeHOT NOXMBKM BUMIpIOBaH HSi CyMapHOTro obema npokayaHol piavHK, BbIpaXeHi B BiAcOoTKax Bif
BMMIPSIHOTO 3Ha4yeHust napameTpy, % - +1,0 +0,5 -

Mexi [onycTMMOi AoAaTKoBOI NpuBedeHol noxm6 BVMIipIOBaHHS1, 0OYMOBIEHOI BiAXMIEHHSM TeMMnepaTypy HaBKOMMULLHBOMO cepeaoBuLLa,
% 40,15 10,1

[iana3oH BUMIipsiHUX LUBMAKOC - TEW NOTOKY piguHun, m/c  0-150,1-10,0 0,08-12,2 0,03-6,2

[ianasoH poboumx - -40...+50 -23...+60 -40...+65
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Temneparyp, °C

[aGapuTHi po3mipn - 170x120x8  278x188%130 278x188x130
(DOBXMHaXBUCOTaXLLNP 0

nHa), Mm

Maca, «kr, He BinbLue - 1,5 6,3 4,5

Buvixoau 3 BUKNageHoro BuLLE NPOMOHYETLCA HACTYMHa HOMEHKNaTypa AaBadiB TEXHOMOTIYHKX NapameTpiB Ans po3pobreHoi CTPYKTypu cuctemum
KOHTPOSO NapameTpiB Ta NokasHWKiB npouecy BypiHHS HadhTOBUX | ra30BUX CBEPASIOBUH (Tabn. 2.6)
Tabnuus 2.6 - MNepenik AaBayiB TEXHOMNOrYHUX NapameTpiB npotecy BypiHHA

3Mm. Apk. No fokym. Mign. Data
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MeToawuka noBipku - 1 aka3.

KepiBHMUTBO no ekcnnyatauuu ADMS - 1 3K3.

[asay yactotn obepTaHHs poTtopa BypoBoro cTony ADA 2901 (AOI, CTTIA) 1 wr..

[aBay kpyTHOro MOMeHTy poTopa 6yposoro ctony ADS 8005 (AOI, CLLA) 1 wr.

[asay yncna xodis nopLUHA Hacoca Byposoro po3ymHy ADP 2650 (AOI, CLLA) 1 wT.

[asay BuTpaTy 6ypoBoro po3duHy nonatesoro tuna  ADF 700-102 nnun ADS 3205 1 wr.

2.6 Bubip yactoTv onnTyBaHHA AaBaYiB TEXHOMOrMYHUX NapameTpis Cuctemm KOHTponto napameTpis npouecy BypiHHA ByayoTbes 3a
NPUHLMNIOM u,MKnﬁ]qu@ . Bubip yacToTv onuTyBaHHs AaBadviB 3anexuTb sk Bi CTaTUYHKX | AUHAMIYHUX XapaKTepUCTUK CUCTEMU, TaK i Bif LWBWOKOCTI
3MiHW BUMiptOBanbLHOro napamerpa. I'Ipanu'leM BMOIp YacToOTM ONUTYBaHHA AaBayiB [03BonsAe 36epert 4oNyCTUMY NOXMOKY y BUHAYEHHI 3HaYeHb
CUrHarniB Ha iHTepBarni MiXX MOMEHTaMu Yacy OnUTYBaHHS. [iNs BU3HAYEHHS KPOKY p,mcn(pemsa@ napameTpis npouecy norn|/|6neHH csep,qnosm
BUKOPUCTAEMO CTaTI/ICTI/NH iHTepnonsuito, sika fae Ans BUNnagkoBmx YHKLIN MiHiManbHe cepeHbOKBaApaTUYHE BiAXUMEHHS KPUBOI anpOchmau[ﬂf
Bif iCTMHHo@ KpWBOT pean[ﬂsau@'l’ BUNaZKOBOI thyHKu[ﬂl’. TaK iHTepnonsis 3,qi1710H+o@Tbc9| 3a chopmyroto Nlarpaxxa (t X oﬂ() .(21e m
m mi 3pobuMBLLM NEPETBOPEHHSA, OAEPXKMMO N N N R (0) ZBP R (t ( ), 22)3t x mxm mkm ml
m1k1 ,@ 3 noxmbka anpOKcmMau@.
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Koe@n@m Pm 3Haxogmmo 3 ymoBu M@H@M[ﬂsau@ 3 3a BenuunHamn Pm. KopucTytoumcb METOAOM HEBU3HAYEHUX MHOXHWUKIB Jlarparxa,

O[1EPXKMMO N HACTYMHMX CMiBBiAHOLIEHb N BPm Rm (t t) Rm (t t). (2.3)m1 i@i iHTepronauiiHoro baratouneHa 3anexarb Bia
KOpensaLuinHnx 3B’A3kiB Midk HUMW. lMigctaHoBkoto (2.3) B (2. CnpoLLyeTbCs po3paxyHkoBa oopMyna  n (0 [@(t ) (2.4)3t  x
mxm mi n n (0 PP(t ) (253 x mkx k m mlk1 3HaxoasATb BUKOPUCTaHH AB
Hal7|r|p0CTiLIJ BI/ILI, CTaTUCTUYHOI [ﬂHTepnorm no ofdHin n =1 i ABox n = 2 Toukax. ligcTaBmBL (2.4, 2.4) ouiHl@ Kopenﬂu,iﬁHo@
quHKLLi@, ogepxumo ana n =1 R@) , (2.6 ( X 3t x (O) X anan=2 (O)R2
) 2Rr2 (=)R=)@t=) R=J0)R2 (2t-) . (2.7)2 a@; xx0x0x0x x [0 3t x R2x() R2{t=) x 0 OpepxaHi
dopmynu (2.6, 2.7) 3B"A3y10Tb iHTEpPBaNV Yacy ANCKPETHUX BUMIpIOBaHb i3 3aaHo0 NOXMOKo anpon(cmmau,@ Yyepes ouUiHKM hikcoBaHMX TOYOK
Kopenﬂuﬁ]ﬁHo@ cbyHKu@. BusHaummo 3HaveHHs Kopenﬂﬁ]ﬁHo@ cbyHKu@ napameTpa npouecy 6ypiHHs cBepanoBuH. 3 hopmynu (2.6) 3 BanyBaHHﬂ
3HaHEHH Ons Noxmbku anpOKcmmau@, 0epPXUMo (0) 2 ( x 3t, (28)x 0 R—J0) X = 5 %. 3t
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3a ouiHKO KOpensuiiHMX OYHKUIA 3HaxXoAMMO  KPOKW ,qwcxpeTmaaL@ napameTpiB npouecy OypiHHS CBepANOBYH, NpyBeaAeHi B Tabnumui
2.7. Tabnuus 2.7 — Kpok AnckpeTraadii TeXHONorivyHMX napameTpis

MapameTtp P p Q N | u w K

Kpok anckpe-Tusadii, t,c 51.7 61.7 55.0 58.3 55.0 60.0 58.3 43.3

Ta6nm 2. BVI,CI,H u4 np BVIKOpI/ICTaHH po3p06neHo CVICTeM YacToTa KOHTPOS0 NOKa3HMKiB npoLiecy BypiHHS
3MiHIO@TbCﬂ Big 43,3 0o 61,7 c.
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BWCHOBKU B 6akanaBpcbkii poboTi Ha OCHOBI @aHani3dy Cy4acHOro ctaHy npobnemu KOHTPOMo NapameTpiB Ta NMOKa3HMKIB npoLecy
OypiHHSA CBEPASIOBUH, 30KpeMa MeTOAiB i 3acobiB KOHTpONo NapameTpiB npoLecy BypiHHA Ta Cy4aCHUX CUCTEM KOHTPOMIO NapameTpiB i NOKa3HMKIB
npouecy 6ypiHHs, NobynoBaHux Ha 6a3i iHdopMaLinHx TexHonorii, Byna po3pobneHa CTpyKTypa Ta npoBedeHo BUBGIp TeXHIYHUX 3acobiB cuctemu
KOHTPOSIO npoLiecy BypiHHS, B pe3ynbrarTi 4oro: 6ynopvvlynboaaHi 3aBAaHHs KOHTPOSIKO TEXHOSONYHUX NapamMeTpiB Npu OypiHHI CBEPANOBUHN:
npoBefeHa oLiHKa 3Ha4YMMOCTi NapaMeTpiB i MOKa3HWKIB,—AKI BU3HaYatoTb eheKTUBHICTb NpoLiecy BypiHHA Ha OCHOBI sikoT ByNno 06rpyHTyBaHO B
napamMeTpiB i nokasHukiB npoLecy BypiHHS;  3AiiicHeHa po3pobka cTpykTypw po3nogineHoi (WEB-opieHToBaHOi) cructemu KOHTpOﬂapaMeTpiB i
nokasHuKiB npouecy BypiHHS cBepAnoBuH Ha 6asi cydacHux anapaTHo-nporpamMmx 3acobis ipMu Siemens, 3okpema KoHTponep cepii S7-1200 ans

36opy iHbopmaLlii 3 faBadiB TEXHOMNOrYHMX NapamMeTpiB OypiHHS; Ha OCHOBI aHani3y MeToZiB NobyAoBM CyvacHMUX AaBadviB OCHOBHUX NapameTpiB i
nokasHuKiB npotiecy bypiHHs - 4aBadiB Barv BypoBoro iHCTPYMeHTY, AaBadiB Npoxoaku (rmMubuHn) cBepANOBUHN Ta AaBadiB BUTPATH BypoBOi PianHY,
TaKOX BPaxoBykUM BiAHOCKHM 3 Pocieto (obnagHaHHs Ta nporpamHe 3abe3neyeHHsi He NOBMHHO BYTW POCINCbKOro NoxXomkeHHs. Ha npoaykuito, sika
BMrOTOBMEHa Ta NoxoauTb 3 TepuTopii Pociicbkoi ®eaepalii, kepyBatucs MNoctaHoBoto KabiHeTy MiHicTpis Ykpainu Big 30 rpyaHs 2015 poky No1147
«Mpo 3a6opoHy BBE3EHHSI HA MUTHY TEPUTOPItD YKpaiHu ToBapiB, Lo noxoasTe 3 Pocilicbkoi ®epepalii»), 6yno npoeeaeHo BUGIp Kpalmx 3apyOikHMX
TEXHIYHMX 3ac06iB ANA CUCTEMM KOHTPOIMIO NapameTpiB Ta NOKa3HUKiB Npouecy BypiHHSA CBEPANOBUH NPOBEAEHO PO3PaxXyHOK YaCTOTU ONUTYBaHHSA
[aBayiB TEXHOMOr4YHMX NapamMeTpiB npoLecy BypiHHS.
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