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OITMCAHME TUIIA CPEJICTBA U3MEPEHUI

W3MepuTean-curHaan3aTopbl HHIyKTHBHO-pacxoaHsie MPUC/TAPAH-TM

Ha3sna4yenmue cpeacrsa usMepeHHU

W3mepurenu-curnanuzaropsl nHAykTuBHO-pacxoausie UPUC/TAPAH-TM (manee m3mepu-
TEJIb-CUTHAIN3ATOP) MPeAHa3HAYCHBI U1l OOHAPYKEHHsI HEpPaCTBOPEHHOM ra3oBoii ¢asbl (Bomoposa)
B II0TOKE JKHUJIKOI'O HATPHs CAYBOYHBIX JIMHUMN [TApOr€HEPATOPOB HATPUN-BOJAA SACPHBIX SHEPreTHYE-
CKUX YCTaHOBOK Ha OBICTPBIX HEHTPOHAX, U3MEPEHUN 0OBEMHOIO COJIepXKaHMs Ta3a B HATpUH, Gop-
MUPOBAaHUU U BBIJaYU CUTHAJIOB B CHCTEMY 3alIUThl IIapOI€HEPATOPOB IPU BO3HUKHOBEHUU MEXK-
KOHTYPHOU HEIJIOTHOCTH U IOCTYILICHUs BOJBI B HATPUM.

Onucanue cpeacTea u3MepeHn

M3mepurenb-CUTHAIN3aTOP COCTOUT U3 MEPBUYHOTO Mpeodpa3oBaress, JByX HOpMonpeoopa-
30BaTeNeil M BTOpUUYHOro mnpubopa. B cBoro ouepens, MepBUUHBIM MpeoOpazoBaTelb COCTOUT U3
IBYXKaHAJIbHOTO MHIYKTUBHOTO npeodpaszoBatens (MPUC)-auddepeHmanbHOro 1 HHTErpaibHOTO,
a taxxke npeodpasosarens pacxoga TAPAH-TM/[Ip-40 u AByX yCTaHOBJIEHHBIX Ha HEM HOpPMOIpe-
obpazosareneit TAPAH-Tm/HII.

JuddepeHunanbHplii MHAYKTUBHBINA KaHan npeoOpasosarenss UPUC (mepBbiii n3MepuTenb-
HBII KaHai) paboTaeT Ha NMPHUHIUIIE U3MEHEHHs Kod(duiuenTa B3auMOUHAYKIIMY H3MEPHUTEIBHBIX
obmoTok auddepeHnnanbHOro TpaHcopmaTopa npu MNOCTYIUIEHUH HATPUS B UX BHYTPEHHEE Ipo-
crpaHcTBO. Kpome m3MepuTesbHbIX 0OMOTOK TpaHC(OpMaTOp COAECPKUT OOMOTKY BO30YKICHHMS,
MUTAEMYI0 TIEPEMEHHBIM TOKOM 3BYKOBOW 4YacTOTHI. TpaHchopMmaTrop HaAMOTaH Ha MEpHBIH TpyOo-
IPOBOJI, 10 KOTOPOMY HPOTEKAET HATPUM, IJIEKTPOMArHUTHOE M0JIe OOMOTKH BO30YKJICHHS IPOHU-
3bIBa€T BECh €ro 00bEeM, HAaBOJUT B U3MEPHUTEIbHbIX 00MOTKax DJIC B3aMMOMHAYKIMH, a B IIPOTE-
KalolleM 10 TPyOONpOBOIY HAaTPUH - BUXPEBBIE TOKH, I10JIE KOTOPHIX B3aUMOIECHUCTBYET C HOJISIMHU
U3MEPUTENIBHBIX OOMOTOK M YMEHbBIIAeT UX MPONOPLUOHATIBHO BEIMUYMHE T€HEPUPYEMbIX BUXPEBBIX
TOKOB. IIpu 3amoIHEHHOM HaTpUeM MEPHOM TPYOOINpPOBOJE M MPH BCTPEYHOM BKIIFOUCHUU H3MEpU-
TEJBbHBIX OOMOTOK HX Pe3ylIbTUPYIOIIMNA BBIXOJHONW CUTHA] cOaJaHCHPOBAH OJIM3KUM WMIIU PaBHBIM
Hymo. [Ipu pasrepmernsanuu naporeHeparopa Boia BCTYNAET B XMMHUECKYIO PEAKLUIO C HATPUEM,
COIIPOBOKIAOIIYIOCS BBIXOJOM I'a3000pa3HOro BOJOPO/a, KOTOPBI MOTOKOM HAaTpHs MEPEHOCUTCS
B JIMHUIO CAYBOK M IOIAJaeT B MEpHbIM TpybonpoBo npeodpazosarens MPUC. 3a cuer uamMeHeHus
o0beMa HaTpUs BO BHYTPEHHEM IPOCTPAHCTBE U3MEPUTEIBHBIX 0OMOTOK BUXPEBBIE TOKH B HUX M3-
MeHstoTcs U pazHocTHast D/1C B3aMMOMHAYKIIMM BBIBOAUT UG depeHnalbHblii TpaHchopmaTop u3
paBHOBecus. PazHoctHast O/[C nocrynaer Ha yCWINTENb, IETEKTUPYETCs, JEMOLYIUPYETCS OT HECY-
IIeH YaCTOThI ¥ IPUXOAUT Ha BXOJ aHajoro-uudposoro npeodpazosarens (ALIT). Yactora ummys-
coB BblnpsimiieHHoro 3HadeHus D/1C u ux ammuutyzaa, Oyaydu MporpaayupoBaHHBIMU B €IMHUIIAX
00BEMHOT0 coziepkanus raza B Tpyoonposoae MPUC, cnyxar ero mepoit. luddepennmanbabiii uH-
TYKTUBHBIA KaHai oOjanaeT HauOoJbIIel YyBCTBUTEIBHOCTBIO, XapaKTUPE3yeMOil BEIMYMHON Je-
TEKTUPYEMBIX MY3bIPKOB Ta3a (3-5) MM B auamerpe, 4yTo cooTBeTCTBYEeT razocozaepkanuto (0,002-
0,008) % oObeMHBIX TPH HOMHHAIBHOM pacxojie HaTpus 3,6 Mg,

Kpome muddepennuansHoro kanana npeodpazoBatens UPUC nMeer MHTErpasbHbIA KaHA
(BTOpO# M3MEPUTENBHBIA KaHal), KOTOPBIM SBISIETCS Jr00ast U3 M3MEPHUTENbHBIX 00MOTOK. MHTe-
IpaJIbHBIA KaHall CTAaHOBUTCS MH(popMaTuBHEee AuddepeHnnanbHoro npu OoabmKUX 00BEMHBIX CO-
nepkaHusx rasza B Hatpuu (6onee 2,0 %), koraa 4yBCTBUTEIBHOCTH MOCIIEAHETO MaJaeT U3-3a BbI-
pPaBHMBAHHUS BUXPEBBIX TOKOB, HABOJUMBIX B HaTPUU HA BXOJ€ B TpaHC(HOPMATOP U HA €ro BHIXOJE.
AbcomotHas xe BenuunHa DJC KaxI0i M3MEpUTENbHOH OOMOTKU HEMPEPhIBHO YMEHBINAETCS I10
Mepe 3anojiHeHus TpyOompoBoza razoM. OHa TakkKe rpagyupyercss B €IMHUIaX 00BEMHOTO COAEp-
’KAHUS Ta3a U IEPECUUTHIBACTCS BTOPUUHBIM IPUOOPOM B €0 HATYpaJIbHbIE €AUHUIIBL.

Tpetuii n3MepuTeNnbHBIN KaHaT U3MEPUTENA-CUTHATIN3ATOPa MPEACTABIAET OO0 BUXPEBOM
anexTpoMaruuTHelid pacxogomep TAPAH-Tm (I'ocpeectp Ne47985-11). On npeanHazHaueH Juisi U3-



JIuct Ne 2
BCET0 JIMCTOB 5

MEpEeHUsI U TO3ULHUOHHOTO PEryJlMpOBaHMs IMOCTOSHCTBA pacxoja HaTpus B TpyOorpoBoje, Io-
CKOJIbKY 00bEMHOE Ta3ocojep:kaHue, usmepsemoe npeodbpazosarenem MPUC, 3aBucut ot pacxona
HaTpus. Kpome Toro, oH siBisieTcs 1yOIupyrOIIUMM OPOTOBBIM YCTPONCTBOM OOHApY>KEHUs ra30BOi
(a3bl B MOTOKE HATPUS: BUXPEBOH IEKTPOMArHUTHBINA PacxooMep MpeKpamaeT n3MepeHne pacxo-
Jla IpU OIpeJIeJICHHON MUHUMAJIbHON ee KoHIeHTpauuu. [Ipu3nakom nomnagaHus rasa B pacxooMep
SIBJSICTCSl YMEHBIICHUE COOTHOIICHHS CUTHAI/IIIYM, ONPECIsieMOe B MPOIECCe BBIYMCICHUH CIIeK-
TPaJIbHOM MJIOTHOCTU MOLIHOCTU BBIXOJHOI'O CUTHAJA.

@DyHKIIH, BHITOJIHAEMbIE BTOPHYHBIM IIPHOOPOM:

- cOop u mepBUYHAs 00paboTKa curHAIOB OT TipeoOpaszoBarencii UPVC u TAPAH-Tw;

- TIpeoOpa3oBaHUE M3MEPSEMBIX IJIEKTPUUYECKUX CHUTHAJIOB B €IWHUIBI 00BEMHOTO Ta30Cco-
JIep’KaHus ¥ pacxoja HaTpus,

- BbIJ[a4Ya Pe3yJbTaTOB U3MEPEHUI 110 aHAIOTOBOMY BhIx0y (4-20) MA;

- 0TOOpakeHHe Pe3yJabTaTOB U3MEPEHHUI Ha CITy)KeOHOM auciuiee aucrnerdepckoir IBM (mo
untepdeiicy RS-485);

- opMHpOBaHUE PEAYIPEAUTENBHBIX, ABAPUHHBIX CUTHAIOB U YIPABISIONINX BO3ICHCTBUI
B BU/JIE IUCKPETHBIX CUTHAJIOB TUIIA «CYXOW KOHTAKT».

Bremnuii Bux uaMepureneii-npeoOpa3oBaTesicii 1 MecTa UX IUIOMOMPOBAHUS MPUBEIACH Ha
dotorpaduu ctp 3.

Bropuunsiit mpubop MPUC/TAPAH-TMm

Mecra
IUIOMOUPOBKA
Mecra
MTOMGHPOBKH Hopmomnpeobpazosarenun TAPAH-Tm/HIT
NunykTUBHBIN
npeobpazoBatens UPUC

[lepBuuHbIi mpeoOpazoBaTeNb pacxoaa
TAPAH-TM/[1p-40

Puc.1



JIuct Ne 3
BCET0 JIMCTOB 5

IIporpammHoe oGecnieuenue

[Mporpammuoe obecnieuenue ([10) 3anucano Bo (udMI-NIaMATh MUKPOKOHTPOJUIEPA M HEJOC-
TYIHO JUISl IPEHAMEPCHHBIX U HETPEeIHAMEPEHHBIX U3MEHEHUH (3aLUIICHO TaposieM), HECAHKIHO-
HUPOBAHHBIN OCTYNl K MUKPOKOHTPOJUIEPY 3aIIUIIEH MACTUYHBIMH IJIOMOaMH Ha KOpIyce BTOpUY-
Horo npubopa. B 3agauy 110 uzmepurens-curaan3aTtopa BXOJAUT BbIYHMCIECHHE O0BEMHOIO COAEP-
KaHus ra3a (Bojopo/a) B OTOKE HATPHSI, PACX0/1a HATPHs, CPABHEHUE 3HAYCHUS] COOTHOIIICHHS CHUT-
HaJI/IIlyM BBIXOJHOTO CHI'HAJa PacxoJoMepa C 3aJaHHbIM 3HaYeHUEM, BBIPAOOTKA PEayIpeUTeIIb-
HBIX U aBapUITHBIX CUTHAJIOB BO BHEIIHUE LEMH NPU JOCTUKEHUU U3MEPSEMbIMU BETUYMHAMU [10PO-
TOBBIX 3HAYEHUH.

[Ipu kaxxaoM mepesarycke BTOPUYHOrO MpuOopa MPOUCXOIUT CaMOTECTUPOBAHUE BCEX €rO
(GyHKIIMOHAJIBHBIX CyOO0JI0KOB, BKJIIOUAs IPOBEPKY LIEIOCTHOCTH JIMHUH cBsi3U. [Ipu mraTHOM padoTte
U3MEpUTEIII-CUTHATIN3AaTOpa BhIpabaThIBaeTCsl CUTHAJI HOPMAIbHOIO (DYHKIIMOHUPOBAHUSA, KOTOPBII
o uaTepdeiicy RS-485 nepenaercs B8 9BM BepxHero ypoBHs. B mporecce 3amycka mpudopa u ero
CaMOTECTHUPOBAHUS BBIYUCISETCS] KOHTPOJIbHAS CyMMa BBIYUCIISIEMOIO KOJa, KOTOpas BMECTE C HO-
MepoM Bepcuu [10 Takxke nepepaercs Ha auciuiel qucnerdepckoit OBM.

W nenTudukannoHHble JaHHbIE IPOrPAMMHOI0 00eceYeHUs

Haumenosanue | nentudukanu- Howmep Bepcun Hudposoit uaeHTu- | AJIrOpUTM BbI-
MIPOrPaMMHOTO | OHHOE HaUMEHO- (npenTuduKkany- | GUKATOp MPOrpamMM- | YUCICHUS UIICH-
o0ecrnieueHus BaHME MPOTPaMM- | OHHBIIl HOMED) HOT0 oOecreyeHust Tudukaropa
HOTO 00ECTIEYCHHUST | MPOTPAMMHOTO (kOHTpOJIbHAS CyMMa | TPOTPAMMHOTO
o0ecrnievyeHus UCIIOJIHSIEMOT0 KoJia) | obecrnedeHust
UPUC/Tm UPUC/Tm WNPUC/Tm/01 48B36F5 CRC-32
YpoBeHb 3amuUThI TPOrpaMMHOTO obecrieuenus mo MU 3286-2010 —"C".
MeTtpoJiornyecKue U TeEXHUYEeCKHe XapaKTepUCTUKH
JlianasoH H3MepsieMbIX PACXOJI0B, M /4 ot 0,5 10 5,0
MUHHMaIBHBIN pa3Mep AETEKTUPYEMOTro B HATPUH ITy3BbIphKa raza, MM ot 3710 5
Jlnama3oH n3mMepsseMoro 00beMHOTO COJIep)KaHus ra3a B HaTpuu, % ot 0,002 1o 100
[ToporoBoe 00beMHOE COiepKaHUE ra3a B HATPUH, IETEKTHPYEMOE pac- 18-20
XOJIHBIM KaHasioM, % T
[Ipenensl OCHOBHOM JOMYyCKAaeMOW OTHOCHTEIbHON MOTPEIIHOCTH U3Me- +15
peHuil pacxona Hatpus, % -
[Ipenenbl OCHOBHOM JOMYyCKAa€MOW OTHOCHTEIBHON MOTPEIIHOCTH U3Me- +10
peHuil 00bEMHOr0 CoJIep>KaHus ra3a B HaTpuu, % B
JlaByienne kKoHTposmpyemoit cpenbl, MIla ot 0 1o 2,5
Temreparypa KOHTpoIMpyeMoii cpensl, °C ot 300 no 505
TemmepaTypa okpyxaromieit cpenbl, °C
- JUTSI TIEPBUYIHOTO TTPeoOpa3oBaTes ot 5 1o 90
- JUTsL HOPMOITpeoOpa3oBaTes ot 5 1o 60
- JUTsl BTOPHYHOTO Mprubopa ot 5 1o 50
BrixogHnle curHalbl.
- IOCTOSIHHBINA TOK, 2 KaHalla, MA ot 4 no 20
- uarepdeiic (1 nopr) RS-485
- TUCKPETHBIN TUIA «CYXOW KOHTAKT» 4 xanana
["abaputHbIie pa3mepsl, HE O0jee, MM
- IEPBUYHBIN peoOpazoBaTeh 450x420%200
- HOMoTpeoOpa3oBaTelb 79x74x58
- BTOPUYHBIN TprOop 483x132x450
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Macca, He 0oitee, KT

- IEPBUYHBIN peoOpazoBaTeh 12,5

- HOpMOTIpeoOpa3oBaTeIlb 0,8

- BTOPUYHBIN TprOOp 9,5
[TapameTps! nuTaHus:

Hanpsoxenne, B 220 (+10/-15)
yacToTa, I 11 50+1
[ToTpebnsiemass MOIITHOCTH, HE Ooiee, BT 50
Hcnonnenue

- IepBUYHbIE peoOpa3oBaTellb BUOpoOycToitunBoe, |P-54
- HOpMUpPYIOLIUI TpeoOpazoBaTeb BUOpoOycroitunBoe, |P-54
- BTOPUYHBIN IpUOOP BHUOpoycroitunsoe, |P-20
BrnaxxaHoCcTh OKpysKaromeit cpeapl, He 6onee, % 80

JlaBnenne okpykaromei cpensl, klla ot 84 o 106,7
BepositHoCTh Ge30TKa3HON paboTs! 3a 8000 yacoB

- JUTSI TIEPBUYIHOTO TTPeoOpa3oBaTess Puos = 0,99

- JUIsE HOpMOTIpeoOpa3oBarTes 1 BTOPHYHOTO Tpudopa P,os = 0,96

Cpox ciy»Obl, HE MEHEe, JIET 15

3HaK yTBep:KAeHus THMA

HAHOCHUTCS Ha OOKOBYIO TPaHb HOPMOTIPEOOpa3oBaTeNs U JINLEBYIO MMaHEeb BTOPUIHOTO TPH-
6opa GOTOXMMHUYECKUM CIIOCOOOM, a TAaK)KE€ Ha TUTYJBHBIE JIUCThI SKCILTyaTallMOHHON JOKyMEHTa-
MU TUHOrpadcKuM crnocodom

KoMnjieKTHOCTD cpeacrea I/I3MepeHI/Iﬁ

[1epBUYHBII IPEOOPAZOBATEIID ... .eu v veeeueeneennannennenaeneemseesseesseessseesseessnessseennnes L IIT.

HoOpPMOIIPEOOPAZOBATEIID .. . .. veves et et et et et eieeaeeaeeasse e enenee e eneeneens o2 TIT.

BTOPHUHBIM IIPHOOD ... e vt ettt et e e et et et et et e e e e e e e e ennens 1 .

DkcrutyaTanmonHast JokyMeHTaius (PykoBoaCTBO 1O IKCIUTyaTalluu

11YBM.501464.004 P2, nacnopr LITYBM.501464.004 11C.................... mo 1 9k3

Metoauka noBepku HIYBU. 501464.004 TIM).....coiviiiie i 15k3
IToBepka

ocymectBisercs no meroauke "I'CU. M3Mepurenb-CUrHAIN3aTOp MHIYKTUBHO-PACXOIHBIN
NPUC/TAPAH-TM. IIIYBN.501464.004 TIM", yrBepxkaennoi I'LI CU ©T'YIT "BHUUMC" B map-
Te 2012 .

OcHOBHOE TOBEPOYHOE 000PYIOBAHHUE!

- ycTaHOBKa pacxogoMepHas nosepoutas «KAJIMBP-M» ¢ nquanazoHoM reHepupyeMsbIx pac-
xoj08 (0,20-120,0) M3/q;

- TIOpaJieBbli UMUTATOP HATpHsl — IIMHAP ¢ nuameTrpoM 40 mm, anuHoit 400 MM ¢ kanubpo-
BaHHBIMH OTBEpCTUAMHU quameTpom B3, 05, K8, VP10 mm B Tene HUIUHAPA,

- ocuuytorpad ¢ maMsAThI0, OTHOCUTENbHAS TOTPELIHOCTh U3MEpPEeHUs HanpshkeHus +3 %0;

- IepcoHaIbHbIN KoMmbroTep THna |IBM PC.

CaeeHusi 0 MeToAUKAaX (MeTOIaX) H3MePEeHH i
W3JI0KEHBI B pyKOBOACTBe 10 3kcruryaranuu [11YBN.501464.004 PO.
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HopMaTuBHbBIEe M TeXHHYECKHE TOKYMEHTHI, YCTAHABIUBAIOLINE TPeOOBAHUS K HM3MEPHUTEIIO-
CHUTHA/IU3aTOpPy HHAYKTHBHO-pacxognomy UPUC/TAPAH-Twm.

1. TOCT P 52931-2008 "TIpnOopbl KOHTPOJISI U PEryIUPOBAHHS TEXHOJIOTHIECKHUX TPOIIec-
coB. O01re TeXHUYECKUE yCIoBus'" .

2. Texumueckue ycnosus LHIYBN.501464.004 TV .

PexoMenaanum no odjacTsiM npuMeHeHHs B cdepe rocy1apcTBEHHOI0 peryJMpoBaHusi odec-
neyeHHs eIMHCTBA U3MePeHu i
-BHE cdepbl ['ocymapcTBEHHOTO PETYIUPOBaHUS 00ECIIEUeHHUS eIMHCTBA U3MEPEHUH

HzroroBurein

[TporBunckuit punuan OI'YII "HayuHo-uccnenoBaTenbCkuii HHCTUTYT HAy4HO- IPOU3BO/I-
cTBeHHOE oObeanHenue "Jlyu"

142281, YKeneznomopoxHas yi., 1.5, r. [IporBuHO, MOCKOBCKOI 00acTH

Ten/®axc 8-(4967)-74-64-44

3asaBUTEIb
OOO HIII "®noy-Crektp"”, r. OOHHHCK
249033, Kanyxckas o0., 1. O0HHHCK, 1. boHmapenko, 1
Te11.8-48439-987-83
info@fs.obninsk.com

HcnbiTaTeabHbI HEHTP
'Y CU ®I'YIT "BHUHUMC" (arrectar akkpenutarmu Ne 30004-08)
119361, Mockaa, yi. OzepHas, 46
tei. +7(495) 437-57-77, pakc +7(495) 437-56-66.
E-mail: office@vniims.ru

3amecTuTeNb PyKOBOAUTENS

denepanbHOro areHTCTBA MO

TEXHUYECKOMY PEryJIUpPOBaHUIO

U METPOJIOTUU E.P. Ilerpocsn

M. " " 2012 .
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