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[image: image1.png]BI/IKOpI/ICTaHHFl TeneMeTpnyHnXx CUCtTem
TeaemeannuHa

Mepexka TenmeMequuuHH 00’€IHYE BCl paiioHHI IIeHTpaibHI JikapHi Ojecbkoro
perioHy, ciMeWHHUX JiKapiB Ta (eNbIIIepchki MyHKTH, a TaKoK OONacHI 3aKiIaan
OXOPOHH 3/I0POB’S, ieTlaTaMeHT OXOPOHH 310poB’st OJiechkoi 00acTi.

3a JOIOMOT0I0 CyJacHUX 3ac00iB JIarHOCTUKHU Ta TeJIEKOMYHIKaIiHOTO 3B S3KY, JIiKap
MOe TIPOKOHCYJIBTYBATH IAIli€eHTa B Oy/Ib-IKOMY KyTouky Onechkoi o0nacTi i
[PU3HAYUTH IPaBUIIbHE JIIKYBaHHS.

Ha¢rorazoBa npoMuCI0BICTH

Komnaekce aBromarnzoBanuii cucremn tejiemerpii BET'A-TCT.

Moro npu3HadeHHs: peanizaiist GpyHKIH JHICTAHIIHOTO KOHTPOJIIO 3HAYEHD ()i3HUHIX
mapaMeTpiB ra3y Ta cTaHy TexHonoriunoro oonagHanus ['PIT, [PV Ta iHmmux,
CHTHaJIi3allis aBapifHUX CHUTYAIlill, TUCTaHII{Ha OllepaTHBHA Mepeiada JaHUX Ha
LEHTPaJIbHUI AUCHIeTYSPCHKIN MYHKT.

TenemerpuyHa cucTeMa reoHaBiramii npu OypiHHI CBEpPAJIOBHH.
Kommieke eneMeHTIB TelleMeTpUYHOI CHcTeMH. 310paHa CBepUIOBHHHA 1H(OpMAITist
HepeiaeThesl Ha MIOBEPXHIO IS OIePaTHBHOTO IPHHHATTS PillieHb PO 3MiHY peXKUMiB
OypiHHS B pa3i moTpebu. 3a qocTaBIeHHS JaHHUX BiJl BHOOO JIO THPIII (BKIIOYAIOUN
00pOOKY, KOAYBaHHS 1 JEKOyBaHHS).





[image: image2.png]BUMPOBYBAHHA BIHITIETIB

J1s1 mominmeHHs aepoJHHAMITHHX
BIaCTHBOCTEH JIITaKiB Ha KIHIIIX KPHII
MOXYTh OyTH BCTaHOBIIeHI BiHTeTn.
[Ipu po3pobii HOBOTO JIiTaka OyIo
3aMOBJICHO BUT'OTOBJIECHHS CTEHIY IS 1X
BHNPOOyBaHHS. Y CTeH[I 3aKpiIIeHUH
Binrmrern, skuii miagaeTbes CTAaTHYHAM 1
JIMHaMI9HUM HaBaHTaKCHHSIM.

BATOBUIM KOHTPOJIb ABTIBOK
Mict Cypamany B [nmonesii gomyckae
MIepeCyBaHHS 110 HHOMY
ABTOTPAHCIIOPTHHX 3aC001B Macoro J10
10 TonH. [l KOHTPOJIIO 3a IIUM B
JIOPOTY TIPH i 131aX 0 MOCTY
BMOHTOBaHI IT'€301aTYHKH, 1[0
BUMIPIOIOTh Macy HPODKKAIOUNX T10
HUM aBTOMOOLIIIB.





[image: image3.png]CEPTU®IKALINHI | KOHTPOIbHI
BUMPOBYBAHHA KOPABIJIIB,
MOPTOBUX CMNOPY[, HA®GTOBNX
BULLOK

HarionanbHa gocnigHuipka pajga Kanaam
(National Research Council Canada)
MIPOBOIUTH CepTH(IKAIiiHI 1 KOHTPOJIbHI
BUIIPOOYBaHHS Ha 3aMOBJICHHS
KopableOy/IiBHUKIB, Oy/IiBeILHUKIB IOPTIB,
BHPOOHUKIB Ha(hTOBUIOOYBHHUX BHIIIOK.

JUst 1Ib0TO BUKOPUCTOBY€EThCS XBHIIHOBHIA
GaceitH po3mipoM 26 M X 26 M TNTIHOUHOIO 3 M,
B SIKOMY BCTaHOBIIeHI 60 pyXaroTbes
CEeTMEHTIB JUISl CTBOPSHHS XBUIIb PI3HHUX
THUIB. Y XBUILOBHI OaceiH, IKUM MICTUTH
npu6n3HO 130 TEeH30KaHAJIOB, BCTAHOBICHUX
Ha BUIIPOOYBaHOMY 00'€KTI 1 CHIeMiaIbHO
PO3po0IIeH] TaTINKN BHCOTH XBIUTH Oyia
yCTaHOBJIEHA CHCTEMa, 37[aTHA yIIPaBIISTH
TeHepaTopOM XBUIIb





[image: image4.png]MocTtaHoBKa 3apavi

O6'ekm OocnidxeHHs1 — npoLuecy NpunMaHHa i o6pobku curHarnis BUKOHaBYiX
MeXxaHi3aMiB cucTemun pereHepadii ginstpa - npogysHi knanaxu (MK) i naHuor
curHanisauii npo HecrnpaBHocTi. O6'ekTaMy KOHTPOIO - AaT4uKK (Nnepenagy TUCKY
Ha pinbTpi | TUCKY CTUCHEHOTO MNOBITPS), CYNYTHI MexaHiaMu (4MMOCOoC) i NnaHuorm
[iarHOCTUKN.

Mema docnidxeHHS — OTpUMaTU YUCHOBI OLLIHKA eHepreTU4HMUX napameTpis
CMCTeMM pafio3B'saAsKy, Tpacu MNOLWMPEHHS CUrHany.

Memodu docnidxeHHs1 — TEOPETUYHUI aHarli3, YACIOBI PO3paxyHKH,

MaTeMaTtuyHe MoaeritoBaHHA, CTaTUCTUYHaA 06p06|<a OaHnXx.
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Pucynok 1.3 - CrpykrypHa cXema JXBOGI4HOI
PaIiOKAHATBHOI CHCTEMH




[image: image6.png]BuGip i 00rpyHTYBaHHSI CTPYKTYPHOI CXeMHU CHCTEMH

Jns moOynoBH paiocucTeMH YIIpaBiIiHHS Oyio BuOpaHo paxiomoneM Conel
CDX 800, ToMy 1110 BiH BOJIOZ[iI€ ONTHMAJILHIMH XapaKTEePUCTUKAMH JJIS
OOYI0BH JaHOI CHCTEMHL.

Pucynok 3.1 - 30BHIMIHIA BUTIIS
paniomoznema Conel CDX 800

— Unrepdeiicet

Brok Moyastop/ Kozep/ ¥ e iog B TOAKITIOHEHHS

npuema/ ZEMOLYTATOP Jekozep P Modbus, Sbus,
nepenaun AAHHBIX Mbus,CIO

Pucynok 3.2 - CtpykrypHa cxema
paniomonema Conel CDX 800





[image: image7.png]OCHOBHI TexHi4HI xapakTtepucTuku pagiomogemy Conel CDX 800

Tabnuus 3.1 - OCHOBHI TeXHIYHI XxapakTepucTukn pagiomogemy Conel CDX 800





[image: image8.png]Po3paxyHoK eHepreTuyH1x napameTpis
cucTeMu pagiosB'sisky

BVIXiFI,Hi ,Cl,aHHi: Po3paxyHOK Tpacu NOLWMPEHHA CUTHany
* [anbHicTb 3B'A3ky - 300 m,
*  AMOBIPHICTb MOMWMKN Ha CUMBON - g2 =2-In(;55) = 2624
1076,
* Hecy4a vacTtoTa (cepenHs e g% — HeoOXilHe BiTHONIEHHS CHTHAN / WIyM, -

YyacToTa gianasoHy) - 869 My,

ﬁMOBipHiCTL TIOMHJIKA Ha CUMBOJIL.

¢ BUCOTaA ni/:u7|omy aHTeH: Bi3HaueHO HEOOXiZHY IOTYXKHICT CHIHAlTy Ha BXOZL
. i M npuiimaga.
a) nepeaasanbHol 2 M; JUid 1pOr0 BH3HAYCHO IOTYXKHICTH INyMiB Ha BXOZQ

*  0) npunmanbHi 2m. npuiivada:

Py = kTAf, (3.2)

ne Py — IOTyXHIiCTh IIyMiB Ha BXOII Ipuiimada, k -

noctiiina Borblmana, Af — IMpHHA CIIEKTpa MIyMy.





[image: image9.png]BussaueHO MINPHHY CIIEKTpa ITyMy:

Af = 3b + Afyger = 3b + Afafo,

(3.3)

ne b - mBuaKiCTs Nepenadi iHpopmariii (61t / ¢), Afyger -
HecTaOLIBHICTP  YacTOTH B  repuax  (abcomroTHa
HecTabLIbHiCTB), Af; - HecTabLIBHICTh YacTOTH B
BIIHOCHHX ONHHHIVIX, fo, - Hecyda dacToTa (CepeiHs
YacTOTa Jiala3oHy).

Af =3-24-10% +107°-869 - 10° = 72869 I'u= 73 x['m.
PiBeHb IIyMy Ha BXOZ1 IpHIiMada CKJIaB:

Py =1,38-1072%-300 - 72869 = 3,0167 - 10~1°Br,

oTXKe

HeOoOXiMHHI piBeHb ITOTY)KHOCTI BXOI1

NIpUIMaIbHOTO IPHCTPOIO CKIAMAE:

Ha

Pe = Pyq® = 3,0167 - 10716 . 26.24 = 7,91 - 10-15 Br (3.4)

A Takox OO4YHCIeHO HeOOXiZHY IIOTYXKHICTBH
IepeiaBaya:
EZ-R*A2.F
Pp=—rt—"0—s 3.7
= 2182-Dgp-hp® hygp (S0
ge R — JOBKHMHAa TpacH HONIMPEHHS

pamioxBmis, F - mapamerp IOIIHHAHHS pafioXBIIIb
(mns Bikpuroi Tpacu nopiBHioe 1), Dppp — KH]T
repeadoi aHTeHH, App U Apgp — BHCOTH MmiABICY

BIZIMTOBIAHO NpHiIMaIbHI 1 TepejaBaIbHOI aHTEH.

_ 2:107°:300%-0,345% 1

—63.10-3 B —
Py = T 1824272 =6,3-107° Br=6,3 MBT.

1a MIOTYKHICTD LIIKOM BiAmoBifae

XapaKTepHCTHKaM  MOAeMy, TOMy IO  ioro

MaKCHMAaJIbHO SIKY BHIIPOMIHIOE IIOTYXHiCTh 315
MBT.





[image: image10.png]CxeMa MmiIKJIF04eHb 00JIafHaHHA

Al

Paaviorogem
Conel CDX 800

—

A3

Paguoroger
Conel CDX 800

— rx —TesrTIr—]
x x
Y asfo
SE£S [ S&&s
0Or cooraercavoumx aaruos
§
&
@F1 $ e
IS
¢ lis 4
S
N
. I P ) 1
? G 7z
LIEIN[L] EHTIEISIASTe7e
CEEEEEEEEE

Bxoas

nAK
Siemens LOGO!

UcTourmk
mTaHna
24 B

Beixoas

Tm TD? Tas %

i
:

Teveuern moavnen
Al - Pagmoroaer Conel CDX 800

A2 - wowrponnes LOGO! Basicy

A3 - Poavorogen Conel CDX 800

GI = Baow rutarms “MEAN WELL " 24 B

VTI, VT2, VT3 - Knemmmwi 670K C onTonapom
Wago 859 - 720 (3, 24B);

OFI - ApTomaTmuecram eswn. 2n, 6A.





[image: image11.png]PO3POBKA TEJEMETPUYHOI CUCTEMMU HA FA3I ®PIP

Tenemerpuuna cucrema Ha 0a3i OPIP nmoBuHHa

33663He‘IyBaTI/I:

36ip, 00OpoOKy 1 BimoOpaxkeHHs iH(popMamii Impo
[apaMeTpH TeXHOJIOTIYHOTO MIPOLIECy OYHIICHHS Ta3iB;
ABTOMATHYHUH KOHTPOIb 1 YIpPaBIiHHI poGOTOO
OCHOBHOTrO OOmafHaHHS (B po3pobIIOBaHOI CHCTEMI
TLIBKH TIPOJyBHUX KIIAIIaHIB);

ABTOMATHYHI OJIOKyBaHHS, peecTparito Ta
CHTHAJ3allif0  BIIXWICHHS IOTOYHHX  3HA4YCHb
mapaMeTpiB Bif 3aJaHUX, IepeKiIal OONajHaHHSI B
Oe3reyHUil CTaH IpH BHHHKHEHHI HeCIpaBHOCTEH 1
IHIINX HeOe3MeYHHX BIAXWIEHb BiJ IapaMmeTpiB
TEXHOJIOTIYHOTO IPOIIECY, II0 BHKIIOYAE IIOMUIKOBI [ii
OIEPaTHBHOIO IIEPCOHAILY [IPH BUHUKHEHH] HEIITaTHUX
CHUTYyAIIil;

CKOpOYCHHSI  3aTpaT  pPy4HOI
YIPaBIiHHS i KOHTPOJIIO;
IPOCTOTY B pO3IIMPIOBAHOCTI,
a/[alITOBaHICTh CHCTEMU;
peajizanilo AUCTAHUIHHOTO KOHTPOIIO 1 YIIpaBIIiHHS
HPOIECOM Ta300UHCTKH 3 Iy/IbTa OIlepaTopa.

mpaii B Ipoleci

MacImTaboBaHICTh i

IIpu moOymoBi cucreMu HeOOXiTHO

3a0€e3MeUnTH it Hel Taki
XapaKTepHCTHKH:

HaNIHHICTH 00JIAJHAHHSA:

e  HaJINHICTH 3B'SI3KIB Mix

KOMITOHEHTaMH;
®  CTaOUIBHICTH pOOOTH 00Na HAHHS,

®  MOXIHBICTB MOOLIBEHOTO
no0ynoBH CHCTEMH (3amina
YaCTHH, IO BHINUIM 3 Ilagy 3
HalMEHIIMMH  BTpaTaMH ISl
MpoIIeCy YIPaBIiHH);

e omnrTuMambHa IiHa JUIL  JaHOi
amapaTypd B IIOpIBHSHHI 3
aHalloraMu;

e MOXIHBICTh IIAKIIOUEHHS IO
cucTeMu UL «Tapsuoroy
MeperporpaMyBaHHS;

® IPOCTOTA MOHTAXY;

e MiHiMalIbHA MOKIHBICTE
HasIBHOCTI KOHQJIIKTIB 3

00TagHaHHAM IHIHX (ipM;
e TORTORIULICTL





[image: image12.png]PucyHok 4.5 — CTpyKkTypHa cxema TeneMeTpu4HoOI cuctemMn Ha 6asi
OPIP





[image: image13.png]PO3POBKA CIIEITAJIbHOTO TTPOT' PAMHOTI'O 3ABE3IEYEHH ST TEJTEMETPUYHOT
CHUCTEMU

Buxinni 1ani nHa po3pooky I1O 6;10Ky aBTOMATHYHOTO KepyBaHHSI pereHepaiicio
¢ineTpa ®PIP-36 (BAY ®PIP-36)
brnoxk ynpasninast BAY OPIP-36 npusHadeHHil 11 aBTOMaTHYIHOTO
KepyBaHHSI peXHMaMH pOOOTH PYKaBHOTO (UIBTPa 3 IMITYIbCHOIO pereHepalliero
@OPIP-36. AHamni3 craHy i BUOip pe:KiMiB poOOTH (QLIETpa MPOBOAUTHCS 32
3HAYCHHSMH BX1THHX CUTHAJIIB BiJl IaTYHKIB (TIepemnaay THCKY Ha (GiIbTpi 1 THCKY
CTHCHEHOTO IIOBITPS) 1 CTaHy CUCTEMH (CHTHAIIB pOOOTH JHMOCOCA 1 A1arHOCTUKU
CHCTEMH).
O0'exT ynpaB.IiHHSA
OO0'ekTaMH YIIpaBIiHHS € BHKOHABYI MEXaHI3MH CHCTEeMH pereHepauii (iasTpa -
npoxysHi knamanu (IIK) i manmor curnamizamnii npo HecnpaBHOCTI. OG'€eKTaMH KOHTpOJIO -
IaTyuky (Hepemamy THCKY Ha (IUIBTpi I THCKY CTHCHEHOTO IOBITpS), CYIyTHI MeXaHi3MH

(muMOcOC) 1 TAHITFOTH TIarHOCTHKH.
CKJ1a CUCTEMU:

e mpoxyBHuH KianaH [TK 2 mrt,;
® JaTYUK THCKY CTUCHEHOTO IIOBITPS 1 mT.;
® JaT4HK Iepelany THCKY Ha GiIbTpi 1 wt,;
® JIMMOCOC lmr.





[image: image14.png]Bxinui curunanamn:
-A P - mepenan tucky Ha ¢puterpi. uckpernnit Bxigaui curgain (DI);
- PcxB XB - MiHIMAJIBHO JOITyCTHMHI (ITOPOTOBE) 3HAYCHHS THCKY CTHCHEHOTO IIOBITpS
B Marictpaii. uckperanit Bxigauii curgain (DI);
- PcxB Makc - MaKCHMalbHO JOIYCTHMHUH (IIOpOTOBe) 3HA4eHHS THUCK CTHCHEHOTO
moBiTps B Marictpaii. Juckpernuii Bximauii curaain (DI);
- AC Bk - ctaH pobotu numococa. JluckperHuii BXigauit curaain (DI);
- A1 - curnan giarHoctuku 1. uckpernuit BXigauit curnai (DI);
- A2 - curHan giarHoctuky 2. uckpernuii BXigHuit curnain (DI).

Buxigni curnanu:
- IIK1BKkx - curHan BKITIOYeHHS mpoxyBodHoro kiamaHa [TK1. IMmynabcHUEA BUX1THUHA
nuckperHuit cursai (DO);
- ITIK2BKkJ - curHan BKITIOYeHHS MpoxyBodHoro kiamaHa [TK2. IMmynbcHMEA BUX1THUHA
nuckperHuit cursai (DO);
- HC - curmanm BKIIIOUeHHS CHUTHaNI3allii Mpo HECHpaBHICTh cicTeMu.CraTideckii
BUXiqHHHN muckpetHuit curnai (DO).
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PucyHok 5.2 - V3araipHeHHUi anropuT™ poOOTH TeJleMEeTPUIHOI CHCTeMH Ha 0a3i
pykaBHOTO (QiIBETpa
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B aTecTauinHin poboTi npoBeAeHO aHaniTUYHWIA Ornsa BapiaHTiB nobydoBu TenemeTpuyHol
CUCTEMM OMCTaHLUIMHOIO KOHTPOSIO, PO3IMSAHYTO pafiokaHanbHi CUCTeMU OUCTaHLIAHOIO KOHTPOO
CTaHy AaTyukiB, NpoBedeHO ornsaa i aHania 6e3gpoToBMX TeXHOMOori Ans nobygoBu fokanbHMX
pagiomepex. BUCHOBOK SIKUI MOXXHa 3pOoOUTW HACTYMHUI: OCKINbKW cucTema, sika po3pobnsieTbes
pagiocuctema ynpaeniHHS pyKaBHMM inkTpOM He BuMarae nobydoBU Mepexi 3 posranyXeHor
Tonororieto  (Tonomnorisi  po3pobnseTbcs  pagiocucTeMM - «ToyKa-Todkar), AouinbHUM Oyae
3acTocyBaHHA came MpOMMWCIIOBMX pafiomModeMiB BUKOPUCTOBYIOTb CMYry 4acToT fika noTpebye
nNiLeH3yBaHHS.

Micna ornagy npoMucrnoBux pagiomogemiB Ans nobyaoBu pagiocucteMu ynpaseriHHA Byno
BubpaHo pagiomogem Conel CDX 800, ToMy Lo BiH BOnofie onTUManbHUMU XapaKTepucTukamm
ans nobyaoBu AaHoi cuctemu.

B atectauiniHin poboTi 6yno 3pobreHo BMOIp i 0BrpyHTYBaHHSA CTPYKTYPHOI CXEMU CUCTEMMW,
PO3rMAHyTa MOXIMBICTb 3aCTOCYBaHHSA TPbOX PO3IMAHYTUX paHille BapiaHTiB NobyaoBM cuctem Ta 3
ornagy Ha aHania oTpYMaHol CTPYKTYPHOI CXeMU CUCTEMW, MU NPUALLNN [0 BUCHOBKY, WO He Mae
CceHcy po3pobnaTn ceoe obnagHaHHA. ToMy nobyayemo cuUcTeMy, BUKOPUCTOBYHOUM OBNagHaHHA
BX€ HassBHE Ha PUHKY.

Takum umHoM, Byna pospobrieHa pagiocuctemMa ynpaeniHHS pykaBHMX INbTPIB Ha OCHOBI
NPOMWUCIIOBMX PafioMOAEMIB. MPOBEAEHO IHXEHEPHU PO3PaxyHOK €eHepreTUYHWX napameTpis
cUCTeMM paflio3B'aA3Ky, BpaxoByouM, WO pagiocucTteMa nexuTb B Mexax npsamoi BuaumocTi. byna
po3pobneHa TenemeTpuyHa cuctema Ha 6asi PPIP, a Takox cneujianbHe nporpamHe 3abeaneyeHHs
Ons Hei.
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