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OxupaemMblii B Onmmkalline OECATWICTHS 3HAUYMTENBHBIH POCT BSHEPronoTpediIeHus B
MHUPOBOM 3KOHOMHKE CTAaBUT MEpe]] IHEPTeTUKAMHU HOBBIE MIEPCIEKTUBHBIE 33]a4X MO0 3KOHOMHYECKOM
3¢ PEKTUBHOCTH HCIONB30BaHUsl NPHPOTHBIX PECYpPcoB, 0OE30MAaCHOCTH JKCIUTyaTalldd OCHOBHOTO
000pyIOBaHMs Ha TEIJIOBBIX M AaTOMHBIX 3JIEKTPOCTAHIMAX, @ TaKXKe CYIIECTBEHHOE CHUKEHHUE
BIIUSIHUS DHEPTOYCTAHOBOK Ha OKPYKAIOIIYIO KOJIOTHIO.

Bonbmryro ponp B pelieHMH 3THX 3a4ad OTBOAUTCS aBTOMATH3MPOBAHHOMY KOHTPOJIIO
napaMeTpoB TEIJIOHOCUTENs B 3HepreTuke. C 3Toi nenbio Ha OonpmuHCcTBe ADC B HACTOSILIEE BpeMs
BBEZICHBI B HKCIUIyaTallMI0 CUCTEMBbl KOHTPOJIS BoJo-xummuueckoro pexuma (BXP), ocHOBY KOTOpBIX
COCTAaBIISIIOT YCTPOHCTBA TIOATOTOBKH MPOOKI U MPHOOPBI ABTOMATHIECKOTO XUMHUYECKOTO KOHTPOJIS.

OnHUM U3 COBPEMEHHBIX OT€YECTBEHHBIX Pa3paO0TUYUKOB M MPOU3BOIUTEICH JaHHBIX CHCTEM
BOAOKOHTPOJIA ABIsAeTCS MockoBckoe HayuHO-Tipon3BoAcTBeHHOE nmpennpuarue « TEXHOITPUBOP».
B nacrosiiee Bpemst Ha ero MpOU3BOACTBEHHOM 0a3e BBITYCKAETCs IIMPOKAas JIMHEWKa MePeHOCHBIX U
CTaLlMOHAPHBIX TPUOOPOB IJIi KOHTPOJSL MapamMeTpOB BOAHO-XMMHUYECKOTO pEXKHMa OCHOBHOTO
0o0OpyIOBaHMS aTOMHBIX M  TEIUIOBBIX = ONEKTPOCTAHUMH, a Takke MOACIBbHBIA  PAn
MHOTO(YHKIIMOHAJIBHBIX aBTOMAaTU3UPOBAHHBIX YCTPOICTB NEPBUYHOH M BTOPUYHOM MHOATOTOBKHU
MpOoOBI BOJHOTO TETIOHOCUTETIS.

JaHHast mpoayKIusl ¢ yCIeXOM BHEAPEHA M SKCIUTyaTUPYETCsl HE TOJIBKO Ha SHEProo0beKTax
Poccutickoit @eaepannu 1 B-ctpaHax CHI', HO Takke W B CTpaHax JalbHETO 3apyOeKbsl, TAKMX Kak
Bonrapus, Uunus, Upan, Kuraii, Ky6a, [Takucran, Xopeartus u nip.

25-netauit  ombIT - paborer HINIT «TEXHOIIPUBOP» Ha polHKE Opou3BOAUTENEH
000pYIOBaHMUS M aHAJIUTUYECKUX NPHOOPOB KOHTPOJS BOAHBIX CpPEX, IMO3BOJSIET MPENOCTaBIISATh
HalllUM KJIMEHTaM [OJHBIM KOMIUIEKC YCIyr IO BBOLY M OKCIUIyaTallUM CHCTEM KOHTPOJA H
ynpasienns BXP, cpeu koTopbIx cienyomue:

1. Pa3zpaboTka mnpuOOpPOB XHMMHYECKOIO KOHTpOJIi Ha 0a3e COOCTBEHHOIO Hay4HO-
TE€XHUYECKOTI0 IIEHTPA, MO3BOJILIIOMIETO OBICTPO M T'MOKO pearupoBaTh Ha 3aIllpoChl U IPEATIO0KEHUS
3aKa3YMKOB UM IPOBOAMTH HENPEPHIBHYIO PabOTy MO KOHCTPYKTOPCKOMY M TEXHOJOTHYECKOMY
YCOBEPIIEHCTBOBAHUIO BBIIYCKA€MOM MPOIYKIIMH

2. CoOCcTBEeHHOE MPOU3BOCTBO, IMO3BOJISIOIEE MUHUMHU3UPOBATh PACXOAbI HA M3TOTOBJICHHE,
MPOBOJUTh THUOKYIO IIEHOBYIO MOJHMTHKY, a TaKKe€ BECTH KOHTPOJIb KauecTBa BBIYCKaeMOH
NPOLYKIIMU B COOTBETCTBUH ¢ cepTuukaTamu cranaaprta kadectsa MCO 9001:2011

3. IIpoekTupoBaHNE CHUCTEM XUMHYECKOTO KOHTPOJS KadyecTBa BOJHOTO TEIUIOHOCUTENS
(IpOEKTHO-CMETHOH TOKYMEHTALMN) U1 aTOMHBIX M TEIJIOBBIX 3JIEKTPOCTAHIUH.

4. KoMITJIEKCHOE COTIPOBOKACHUE IMPOEKTOB «IOJl KIFOW»: MOHTaX, IIe(-MOHTAX, ITyCKO-
Haslajika, 00y4eHHe NepcoHaa, rapaHTUHHOE U CEPBUCHOE 00CITyKUBaHHUE.

5. CoOOCTBEHHBIIT METPOJOTHISCKAN IIEHTP, AaTTECTOBAHHBI IIPOBOIUTL KaTUOPOBKY |
NOBEPKY aHAJMTUYECKUX IPHOOPOB W BECOBOIO OOOPYIOBAaHHS POCCHICKOTO H 3apyOex HOTO
MIPOM3BOJICTBA.
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6. YuutsiBas Ba)KHOCTh TpaMOTHOMN 9KCIUTyaTaluu 000pyIOBaHUs cUCcTEM
aBroxuMkoHTpos (AXK), mis obecriedueHnst ero HaJEKHOW M MPOAOIDKUTENBHOW paboThl, Ha Oaze
OPEANPHUATUS CO3laH y4eOHBIH LEHTp, OOyd4aroumuid MepcoHad OOBEKTOB HHEPreTHMKH OCHOBaM
00CITy>KUBaHUS aHATUTHYECKUX IPUOOPOB U CUCTEM IPOOOIIOATOTOBKH.

7. IlonHOLEHHAs TE€XHUYECKasl MOAJEPKKA C BO3MOXKHOCTHIO TEXHHYECKOTO OOCIYXHBAaHUS

00opynoBaHMs Ha OOBEKTE 3aKa3UnKa, PACHIMPEHHAs TapaHTUHHAs MOJIEPKKa (110 3-X JIeT TapaHTHH),
MpeJoCcTaBlIeHHE 000PYA0BaHUS A1 OECIIaTHOTO TECTUPOBAHMUSL.
Bce obGopymoBanme BHeceHO B l'ocymapCTBeHHBIM PeecTp cpeacTB WM3MEpEeHHM, pa3pelIeHHBIX K
ucnoisp3oBanuto Ha teppuropuu P®. Ilomydens! munen3un 'ocaromMHan3opa Ha KOHCTPYUPOBAHUE,
W3rOTOBJIGHWE M OKcIulyatanuio obopyaoBanusi ansi ADC u Paspemenne Pocrexnamsopa Ha
[IPUMEHEHUE KOMIUIEKTHBIX CTEHA0B XUMKOHTPOJIsl Ha 00bekTax KoTiaoHanzopa.

[Hommmo mpomzBoactBa cucteMm AXK HIIIT « TEXHOITPUBOP» akTuBHO pa3BHBAeT HAydHOE
HaIlpaBJieHUE, CBA3AHHOE C:

1) pa3paboTKOM KOHLENINHM CO3JAaHHS CUCTEM KOHTPOJS KadecTBAa BOJHBIX CPEZ C yUETOM
HOBBIX TEXHOJOTUI M HAay4HBIX pa3pabOTOK, IOApa3yMeBalOIIEH HOBBIE MOAXOABI K CO3AAHUIO
JATYMKOB aHAJTUTUYECKUX TPUOOPOB U K pa3pabOTKe BTOPUYHBIX MPeoOpa3oBaTeeil;

2) pa3pabOTKOI MHHOBALIMOHHBIX KOHCTPYKTOPCKMX PpEIIEHHH 10 KOMIIOHOBKE OTAEIbHBIX
y3710B IPUOOPOB Ha CTEHIAX XUMHUYECKOTO KOHTPOJIS;

3) co3naHueM M BHEJPEHHEM HOBBIX MOIYJBHBIX 3JEMEHTOB B CHCTEMY YCTpOMCTBa
noarotoBku npoOsl (YIIII), oGecrmeunBaromux Oe€30MacHOCTH IEpcOHANa M 00OpyHOBaHUS TPU
9KCIUTyaTalluy ¥ B aBapUIHbBIX CUTYaLUsX;

4) pa3pabOTKOH COBPEMEHHOT'O IMMPOMBIITUICHHOTO AU3aifHa JJIS BBITYCKaeMOM TPOIyKITHH;

5) pa3paboTKOil HOBBIX METOJIOB M3MEPEHUS KaueCTBa BOJHOTO TETUNIOHOCUTENS M BHEIPEHUS
cucteM AXK HOBOro moOKoJeHHUs, OOECIeYMBAIOUINX ~ TOYHOCTh M HAAEKHOCTb B 00JacTH
MUKPOKOHIIEHTPALINH;

6) aHATM30M MHPOBOTO OIBITAa IPOU3BOICTBA UBMEPUTENHHBIX JAaTYUKOB;

7) pa3pabOTKOH HOBBIX HaNpaBICHUH B O0JACTH aBTOMATHYECKOTO M3MEPEHHs TaKHX
NoKasaresiel, Kak, HarpuMmep, oouuii oprannueckuii yriepoa (OOVY), kpeMHU, XenaMuH, THAPA3UH.

B Hactosimmee Bpemsi HaOmromaercsi TEHIAGHIUS Tiepexoja OT pPa3HECEHHOW YCTaHOBKU
JaTYMKOB, BTOPUYHBIX MpeoOpazoBaTeneid U YCTPOWCTB MOATOTOBKH MPOOBI K OOBEAMHEHHIO MX B
OJTHOM TIOMEIEHUH Ha OJHOM CTEHI€ XMMKOHTPOJISl. Y KOMIIJIEKTOBaHHBINA CTEH BKIIIOYAET B ce0s Bce
HE00X0IUMble IPUOOPBI U CUCTEMBI, MOHTQKHYIO apMaTypy U BCIIOMOraTelbHOe 000pYyIOBaHHE, YTO
3HAYUTENIHO YIPOIAeT MOHTX, MYCKO-HAIAAKY W OOCITyXHBaHHE CHUCTEMBI aBTOMATHUYECKOTO
XUMKOHTPOJIS, @ TaK)Ke CYIIECTBEHHO 3KOHOMUT IIPOM3BOICTBEHHBIE TUIOILAIHN.

CreHabl XUMKOHTPOJIS IPOEKTUPYIOTCS U U3TOTaBINBAIOTCS HHANBUAYAIBHO 110 TPEOOBAHUSAM
3aka3z4yiKa 1 B COOTBETCTBHM C HOPMHUPYEMbIMH noka3atensamMu BXP.

Puc 1. ITpumep crenna CKY BXP cucremsr «JIMJIEP»

Ha ocnoBanuu pexomennanuii cneruanuctoB BHUN ADC u HUADII, a Takke CeruanucToB
MNpEeANpUSATANR TEIUVIOBOM W aTOMHOM HHEPreTUKH, HAy4HO-TeXHUYecKUM uLeHTpom  HIIII
«TEXHOITPUBOP» O6puto pa3paboTaHo HOBOE ITOKOJICHHE YCTPOWCTB IOATOTOBKH TIPOOHI,
OTBEYAIOLIee CaMbIM COBPEMEHHBIM TPeOOBaHUSIM U YUuThIBatomiee creruduky npumeHenns Ha ADC.
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Puc. 2. TIpumep YIIII ¢ ABYXKOHTYPHBIM OXJIKACHHUEM M CUCTEMOM CTAOMIM3aIK TeMIepaTypbl IPoObI

OcHoBHbIME 0cOOeHHOCTsIME Y11 HOBOTO MOKOJICHUS SIBIISFOTCS:

— MOJyJbHasE KOHCTPYKIMSI CHUCTEMBI, ITO3BOJIAIONIAS aJalTHpPOBAaTh €€ O] NMPaKTUYEeCKH
nr000e TexHUYecKoe TpedoBaHue 3aKa3unKa,;

— BO3MOKHOCTh YCTAHOBKU TEMIIEpaTyphl B CHUCTEME CTaOwiIn3aluy TeMIEepaTypbl IIPOOEI.
[TonHbIi KOHTPOJB MapaMeTPOB MPOOBI C MOMOILBIO IATYNKOB JaBICHHS, PACX0IA U TEMIIEPATYPhI;

— BTOPUYHBIHA MpeoOpa3oBaTeb C LBETHBIM CEHCOPHBIM AMCIUIEEM C MHTYUTHBHO HOHSITHOM
CTPYKTYpOH MEHIO M TOJJEPKKON aHAOTOBBIX TOKOBBIX W HUGPOBBIX BbIX0A0B RS-485/Modbus u
Ethernet/Modbus;

— OYeHb YacTO MPH HCIIOIB30BaHUHM HPOTOUHBIX NpUOOpoB AXK BO3HMKAIOT MpoOIeMBl C
KadecTBOM IMPOOBI, MOCTyHAroImIeH Ha NepBUYHBIEe qaTdnkn. Mexanndeckue ¢unbTpel YIIII He Bcerna
CIIPABJISIOTCS C OYHUCTKOM BOJIHOTO TeroHocuTems: C 1enblo 3alUThl U3MEPUTENBHBIX 3JIEMEHTOB OT
3arpsisHeHHs M npenoTBpamieHus Beigaun B CKY BXP HemoctoBepHoil mHdopManuu ot mpubopoB
AKX, B VIIII mpemycMoTpeHa BO3MOKHOCTh aBTOMATHYECKOTO OTKIIIOYEHHS MoJadyd HpoObl Ha
IIpUOOPHI 110 JOCTHKEHUU €€ IPEAETbHON CTEIICHH 3arpsI3HEHHUS;

— B koHCTpyKuuu YIIIT npeaycMoTpeHO UCTIoNIb30BaHne OBICTPOPa3hbeMHBIX COCAMHEHHI, YTO
3HAYUTEJIFHO YIIPOILAET MOHTAX U 00CITy>KUBaHHUE;

—B CHCTEME 3aIlUTHl AHAJINTHYCCKHX INPHOOPOB OT IeperpeBa MpoOOH TETIOHOCHTEI
MPUMEHEH DHEPrOHEe3aBUCHUMBIH  BBICOKOHAJEXKHBI OTCEYHOM KJamaH C  BO3MOXXHOCTBIO
JUCTAaHLIMOHHOTO YIIPaBIICHUS;

B nacrosimee Bpems Ha HIIIT «TEXHOITPUBOP» pa3pabortanbl M 3amyllieHBl B CEPUIHHOE
MIPOU3BOCTBO MHTEIUIEKTyalIbHBIC Ipubopsl cepun «JIMJIEPy (puc. 3).

Puc 3. Cucrema «JIMAEP» ¢ nBymst koHgykToMeTpraecknmu kananamu (JINJIEP-K) u xananom pH
(JINAEP-pH) (cneBa) u cucrema «JIMJAEP» ¢ kananom obmero opranmdeckoro yrepona (JIMAEP-TOC) (cnpasa)

92



[Ipu onvicaHny 3TUX MPUOOPOB XOUETCS OTMETHTD CIEIYIOIINE XaPAKTEPUCTHUKH.

1. Ucnonp3oBaHre caMOW COBpPEMEHHOW JJIEKTPOHHOW 0a3pl, MO3BOJUBIIEH CO3/aTh
MHOTOKaHAJIbHBIE M3MEPUTENIbHBIE KOMIUIEKCHI KOHTPOJI KadyecTBa BOJHBIX Cpell. YHHUBEpcaJbHas
MHOTOKaHaJIbHas CHCTEMA, CIIOCOOHAs OJHOBPEMEHHO Pa0OTaTh C Pa3HBIMH THUIAMH JaTYUKOB (0T 1
1o 3-X), AeNaeT CUCTEMY XMMKOHTPOJISI 00Jiee KOMITAKTHOM U yI00HOU B 00CITy )KHBaHUH.

2. Bo3MoXHOCTE OIHOBPEMEHHOT'O MOAKIIOYCHUA BCEX PACIIPOCTPAHCHHBIX TUIIOB JATYUKOB B
ar000M  coyeTaHMHM: KOHIyKToMeTpa, wuoHomepoB (pH-merpa, Na-merpa), KuciopoxoMepa,
BOJIOpOIOMEPA, KOHIIEHTPAaTOMepa, 0OIIET0 OPraHMYECKOTo YIiepoaa.

3. Pa3paboTaHHBIN B paMKax MHOTOKaHAJIbHOH CHCTEMBI KOHLIEHTPATOMEP HOBOTO MTOKOJIEHUS
c OCCKOHTaKkTHBIM HHAYKTUBHBIM JaTYMKOM. Ero yHHKambHOH OCOOEHHOCTBIO — SIBISIETCS
MUHUMAIIGHBIA TIpeleN YyBCTBUTEIBHOCTH, KOTOPBIA coctaBisieT 2 MKCM/CM, 9TO TIO3BOJSIET C
BBICOKOH TOYHOCTBHIO HM3MEPATHh HE TOJBKO KOHIICHTPAIIMH PAcTBOPOB IIMPOKOTO TEPEUHS COJIEH,
KHCJIOT ¥ IIeN0Yel, HO M KOHLEHTPAlM aMUHOB, aMMHUaKa U TUAPA3HHa.

4. IloTHOCTBIO MOAEPHU3NPOBAHHBIN, HanboIIee PacpoCTpaHEHHBI HA 00BEKTaX SHEPreTHKH
JaTauk mpoBoauMoctu cepur JK, 94TO MO3BONMIIO 3HAYMTENFHO PACIIMPHUTH AWANA30H H3MEpEHUi
(10 HC™m/cm — 800 MkCM/cM) M yIYUIIUTh MOTPENIHOCTh (KJIacC TOYHOCTH) KOHIYKTOMETPHYECKOTO
kanana JIMJIEP-K mo 1 %.

5. CoznanHas it oOsierdeHus: OOCIYyXMBAHHUS W TIOBBIMIECHUS JOCTOBEPHOCTH H3MEPEHUS
nokazareneit pH u pNa B coctaBe MHOrokaHainbHo# cucrtemsl «JIMJIEP» cucrema aBTOAMArHOCTUKA
COCTOSIHMSI U3BMEPHUTEIBHBIX 3JIEKTPOIOB.

B Tabnume mpencrtaBneH TepedeHb  COBPEMEHHBIX - aHANU3aTOPOB  XUMKOHTPOJIS
HIIIT «Texaonpubdop» cepun «JIMJIEP», B Mpou3BOACTBE KOTOPBIX HAILIH CBOE NMIPHUMEHEHHE HOBEIE
pa3pa60TKH Hay4YHO-TCXHUYECCKOTO HECHTpPA, ITIO3BOJIMBIINE 3HAYUTECIBHO IMOBBICUTH KJIaCC HpI/IGOpOB.

Ilepeyenb H3MepHUTEIbHBIX KAaHAJIO0B, BXOASIMX B cuctemy «JIMLJIEP»

M3mepuTenpHblil KaHAJI CUCTEMBI [TokazaTens 1 quana3oH €ro u3MepeHust ToynocTh
VnenbHas 3eKTPONPOBOJHOCTh V3II or 10 aHCm/em 1o 100 MCwm/cMm +1,0 %
coneconepxkanme ot 0,01 mxr/kr o 10 r/kr +2.5%

pH ot 0 o 14 pH +0,05 pH
DJIC/OBII ot -2400 MB 10 +2400 MB +1 MB
Harpuit ot 0,1 Mxr/n 10 99,9 r/n +4,0 %
Kucnopon ot 0,8 mxr/n 1o 20,0 mMr/n +1,5%
Bonopox ot 2,0 Mxr/n io 2,0 mr/n +3,0 %

AHanu3zarop npuMecei B YUCTOH BoJE or 5,0 mo 11 pH +0,05 pH
(AIIK) KOHIIEHTparuHu xJ1opuaos ot 0 10 100 Mxr/mn +10 %
KoHIeHTpauu Hatpus ot 0 1o 100 MK/ +10 %
KOHIIeHTpaluu amMmmuaka ot 0 1o 1000 Mxr/n +10 %
OO6umii opranngeckuii yrmepox (O0OY) ot 0,05 1o 1000 mMxr/n +10 %
Konuenrparomep VYOIIys5 ot 2 MkCm/cm 10 2000 MCwm/cm +2.5%
MaccoBoi koHIeHTpanuu Bemectsa oT 0,01 10 99,9 % +5,0 %
OO011as1 5KeCTKOCTh ot 5 10 10000 MKr-5KB/1 +5,0 %

B TaGHI/IHe mpeaACTaBJICH IEPEUCHb COBPEMCHHBIX AHAJIM3aTOPOB XUMKOHTPOJIA

HITIT «Texuonpubop» cepun «JINJAEP», B mpon3BoACTBE KOTOPHIX HAILIM CBOE MPHUMEHEHHE HOBBIE
pa3paboTK HAyYHO-TEXHUYECKOTO LICHTPA, MO3BOJIMBILINE 3HAYUTENIFHO TOBBICUTH Kilacc IPUOOPOB.
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