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1 HASHAYEHUE

[Mpeobpa3oBaTenn namepuTenbHblie NPpoMbllieHHble 1-216.5MW, 11-216.6 M
(nanee - npeobpasoBarteniv), npeaHasHa4vyeHbl 4N U3MePEHNA ANEKTPOLBMXKY-
wen cunbl (OOC) nepBUYHBLIX M3MepPUTENbHLIX NpeobpasoBartenien (nanee -
anekTpogHaga cuctema), NpUMeHsIeMbIX 419 NOTEHUMOMETPUYECKUX N3MEPEHUMN,
npeobpasoBaHNA N3MEPEHHON BENMYUHbLI B 3HAYEHWE nokasaTesisi akTUBHOCTU
noHoB Bogopoda (pH), a Takke nHankaumm BennunHel 34C nnu 3HayveHus pH
Ha umpposom Tabno. B Komnnekte ¢ nepBUYHbIM TepmonpeobpasoBaTenem
conpotmenenus no NOCT P 8.625-2006 ¢ HOMUHaNbHOW CTaTUYECKOW XapaKTe-
puctukon npeobpasosaHus 100l (Pt 100) npeobpasoBaTenn MOryT Takxke npo-
N3BOOUTb U3MEPEHUE U BbIBOAUTb Ha Lmdposoe Tabrio 3HavyeHne Temnepartypsbl
aHanuamMpyemowu cpeasbl.

[MpeobpasoBatenu cootBeTcTBYtOT OCT 27987-88 U MOryT nNpuUMeEHATbLCA
ANS1 HeNnpepbIBHbIX MOTEHLMOMETPUYECKUX N3MEPEHUN B TEXHOSTOMMYECKUX BOS-
HbIX pacTBopax v nynbnax (B T. Y. NpU aHanuse BOAbl C HU3KOW 3NeKTPOonpo-
BOLHOCTbIK) B CUCTEMAX KOHTPOMA M ynpaBreHUs TEXHONOrMYeckKumMm npouec-
camMu pasfnnyHbIX BUOOB 3KOHOMMUYECKON AeAaTenbHOCTU. COBMECTHO C pasnuy-
HOW apmMaTypon M 3NEKTPOAHLIMU cuCTeMamMmn NpeobpasoBaTenn MoryT BXOAUTb
B COCTaB aHanusatopoB, obecnednBaronx npoBeseHNE U3MEPEHUIA B OTKpPbI-
TbIX U 3aKPbITbIX EMKOCTSAX, B TpybonposBogax M cuctemax npoTodHoro npobo-
otbopa. lNpeobpaszoBaTenn MMET [Ba KaHana U3MepeHus U MOoryT npume-
HATbCA Ana uamepeHna pH n 34C anekTpogHOW cUCTEMbl B OHOM €MKOCTU C
0oOLLMM 3NEKTPOAOM CpaBHEHMUS (Hanpumep, Ans namepeHna pH B npoToke Ao u
nocne [JO3UPYOLWEro YCTpOMCTBA WM U3MepeHnsa pH U OKUCIIUTESNbHO-
BOCCTaHOBUTESIbHOrO NoTeHuunana).

B kadecTBe anekTpoaHOW cUcTeMbl MOryT BbiTb MCMOMb30BaHbl Nobble aAnek-
TpoAbl MPOMBILLSIEHHOrO Ha3HaYeHusl, YCTaHOBJIEHHbIE B COOTBETCTBYHOLLYHO
apmatypy (Hanpumep, bI'-1AT, Arfr-4M, AM-5M v gp.).

[MpeobpasoBaTenn OPMUPYIOT 3NIEKTPUYECKME HenpepbiBHblE aHanorosble
BbIXOOHble curHasnbl noctosiHHoro Toka no NOCT 26.011-80, nponopunoHanb-
Hble MnokasaTen akTMBHOCTM aHanusnpyemon cpeabl unnn 30C anekTpogHou
CUCTEMbl OAHOrO M3 KaHanoB m3mepeHusi. NpeobpasosaTtenn Moryt GbITb NOA-
KrntoYyeHbl K nepcoHanbHoMy IBM - coBMeCTUMOMY KOMMbIOTEPY.

[MpeobpasoBaTtenb wucnonHeHus [1-216.5MU umeeT BCTPOEHHbIN BXOAHOM
YCUNUTENb C ABYMS BbICOKOOMHBLIMW BXOA4aMW U ABYMS KaHanamm namMepeHust.

[MpeobpasoBaTtensb ncnonHeHna M-216.6MW cocTtouT n3 BbIHOCHOIO BXOOHOrO
ycunutena BY-216.6MW ¢ aBymMA BbICOKOOMHbIMU BXO4aMU U ABYMA KaHanamu
n3mMepeHns, a Takke dnoka npeobpasosaHus bI1-216.6MW.

B 3aBMCUMMOCTN OT HOMWHANbLHOIO 3Ha4YeHUSA NUTAaKOLEro HanpsXXeHna nepe-
MEHHOro Toka npeobpasoBaTenu BbiMycKalTCA B ABYX UCMONHEHMUsIX: Ha 220 B
(ocHOBHOE ucnonHeHue) n Ha 36 B (no TpeboBaHUIO 3aKkas4unka).

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN, METOAMKA MOBEPKN U CBELEHUNS MO
rpagympoBke npeobpasoBaTtenen U3noxeHbl B dopMynsipe
PBA.421221.00500.
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2 YCTPOUCTBO U MPUHLUN PABOTbI

2.1 MpuHuun paboTbl Nnpeobpa3oBarenen

2.1.1 B ocHoBy paboTbl npeobpasoBartenemn nosioXXeH NoTeHUNOMETPUYECKNIA
MeTo[ nsmepeHun senuyuHel pH n Eh pactesopos.

Mpn namepeHnax pH (unn Eh) pactBopoB ncnonb3yeTca 3nekTpogHas cuc-
Tema, COCTosLas N3 U3MePUTENBbHOIO 3MNeKTpoaa N aNeKkTpoga CpaBHeHUs. ATU
3NeKTpoabl MOryT npeactaBnATb cobOM Kak pasfernbHble YCTPOWCTBA, Tak U
ObITb 06beanHeHbl B OgHOM Kopnyce (KOMOMHUPOBAHHBLIA 3M1EKTPon). Irek-
TPOAHasa cucTemMa, NOrpyxeHHas B aHanmM3npyemblin pacTBOp, pa3BuBaeT afek-
Tpoaswxywyto cuny (BLC), nponopunoHanbHy0 nokasatesito akTUMBHOCTU UO-
HoB Bogopoda (pH) nnu COOTHOLLEHWUIO KOHUEHTpauni OKUCITIEHHOW U BOCCTa-
HOBNEHHOW (POPM PEeaOKC-CUCTEMBI.

OC aneKTpoaHOM CUCTEMbI 3aBUCUT TaKKe OT TemnepaTypbl aHanmM3MpyemMoro
pacTteopa. [ns yyeTa 3Toro BNUAHUA (TepMokoMneHcaumm) B npeobpasosaTte-
nax npegycMoTpeH KaHan usMmepeHusa temnepatypbl. B kavyectBe nepBUYHOrO
N3MepuUTEeSNIbHOro npeobpasoBaTenisl UCMONb3yeTCA TepMOAATUMK, BbINOJSTHEH-
HbI HA OCHOBE TepMOpE3ncTopa.

PacueT 3HauyeHust pH ocyuwiecTBnseTcs no cregytowen opmyne:

pH=pH —(E-E)/Ks* (54,1 + 0,198 1), (1)

raoe E — usamepenHaa 3C anekTpogHom cuctemsol, MB;
pH; — koOpanHaTa N3onoTeHUManbHOM TOYKN SNEKTPOOHOMN CUCTEMBI,
Ei - koopamHaTta nsonoTeHumnanbHOW TOYKU 3NEKTPOAHON CUCTEMBI, MB;
Ks - [Ons, KOTOPYK COCTaBMSIET pearibHas KpyTU3Ha 3NeKTPOaHOM Xapak-
TEPUCTUKN OT TeopeTUYeCKoro aHavyeHuns, pasHoro (54,1 + 0,198 t);

t — TemnepaTypa pacTBopa, U3MepeHHasi Npu NoMoLLM TepMoaaTymKka Unm
BBeJEeHHas Bpy4Hyto, °C.

" UN3onomeHyuanbHOU Ha3bieaemcsi mo4ka, 8 komopou J3[C 3nekmpoOHoOU
1 cucmembl He 3asucum om memriepamypbl, a coomeemcmeayrouue eli 3Ha4ye-

Husl «<pHj» u «Ej» Ha3blearomcs KoopAuHamaMu U30rnomeHyuaabLHOU MOYKU.

2.1.2 3J[1C aneKkTpoaHOW CUCTEMbI N3MEPHAETCHA U NpeobpasyeTcs B 3Ha4YeHme
pH, KoTopoe BbIBOAUTCA Ha Tabno npeobpasoBaTenen. Kpome atoro Ha Tabno
npeobpasoBaTtenen MoOryT BbIBOAUTLCA pesynbTaTbl namepeHun IOC anek-
TPOAHOW napbl U TemnepaTypbl aHanuaupyemon cpefbl B eanHuuax MB u °C
COOTBETCTBEHHO.

2.1.3 3HadveHne pH vnun 30C anekTpogHOM cucTembl NpeobpasyeTcs B YHU-
PMUNPOBAHHbLIN aHANoOroBbIM BbLIXOAHOW CUrHam MNOCTOAHHOro Toka ot 0 go
5 MA vnun ot 4 0o 20 mA 1 nNo NMHUK CBA3N NepefaeTcsd B CUCTEMbI KOHTPONSA U
ynpaBneHus.
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2.2 KoHcTpyKuusa npeobpasoBaTerneun

O6bwwnin Bua npeobpasosatensa [1-216.5MWA (6noka npeobpasoBaHus
bl1-216.6MW) npuBeneH Ha pucyHke 1. O6wumri Bug ycunutens BXOLAHOMO
BY-216.6MW, Bxogsawero B komnnekT 1-216.6MW npueBeaeH Ha pucyHke 2.

KOHCTPYKTUBHO nameputenbHbln npeobpasosaTterns 1-216.5MU (6nok npeob-
pasoBaHusa bl1-216.6MWN) npencrasnseT cobor koprnyc ¢ Npo3payHOn 3aLiuT-
HOMN repMeTUYHO 3aKpbliBalOWENCA KPbIWKOW. Ha nuueson naHenu pacnonoxe-
Hbl UndopoBoe Tabno u naHenb ynpaBneHus.

B HwkHeM 4yactu kopnyca HaxoguTcs pacnpegenutenbHad Kopobka C
rkneMMmammn anst NoAKMYEHNsT CUTHANbHbIX JIMHUA 3MEKTPOAO0B, NMUTAHUS U UC-
MNOMHUTENbHbBIX YCTPOWCTB.

Mpeocdpazosamens M-2160MH
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1. Kopnyc. 2. MNaHenb ynpaenexus. 3 Lindposoe 1abno. 4. MNMpo3padHasn 3awmutHas KpbiLLKa.
5. PacnpegenutenbHas kopobka. 6. [epmoBBOAbI.
PucyHok 1 — lNpeobpasosatens 1-216.5MW (6bnok npeobpasoBaHus
BM-216.6MW)

PacnpegenutensHas kopobka 3akpblBaeTCsl KPbILWKOW C PE3VNHOBbLIM YMoTHe-
HMem.

Kabenn BBOOATCA B pacnpefenutesibHyto KopobKy npeobpasoBaTtens
M1-216.5M (6noka npeobpasosaHus bl1-216.6MWN) n ycunutenss BXOAHOrO
BY-216.6MW 4yepes3 cooTBETCTBYIOLLME FrEPMOBBOAbI.

KOHCTpyKTUBHO ycunutenb BxogHon BY-216.6MWU npeactasngetr cobon ko-
pOBKY C repMeTUYHON KPbILLKOW U repMOBBOAMM.
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1. Kopniyc. 2. 'epmoBBogbl. 3. Ckoba.

PucyHok 2 — Ycunutenbs BxogHon BY-216.6MU

Bca nHdopmauusa o pesynbTatax n eavHuLax nsMepeHus, apyraa scnomMmora-
TernbHas MHoOPMaUmMs oTpaxaeTcs Ha Tabno, pacnonoXeHHOM Ha NULEBON na-
Henn npeobpasoBartens (PUCYHOK 3).
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PucyHok 3 — lNaHenb ynpasneHna(l) n tadbno (2)

[MaHenb ynpasneHus npeobpasoBaTesieM COCTOUT U3 YeTbipex KHomnok 1 pac-
NosIoXKeHHbIX nog Tabno 2 (puc. 3).

HasBaHune n HasHavyeHne KHOMOK U3MEHSAETCS B 3aBUCMMOCTM OT pexnma pa-
6oTbl NpeobpasoBaTenst U oTobpaXkaeTcs Ha HMXKHEN CTPoke Tabno 2 Hag KHon-
kamu. B npouecce HacTporku npeobpasoBatens MoXeT ObiTb U3MEHeH (OoTpe-
AaKTMpoBaH) TOT CMMBOM MNKU Uundpa, KoTopble BblAeneHbl MUratoLwmnmM Kypco-
pOM.

Mcnonb3oBaHue opraHoB ynpaBneHus npeobpasoBaTens B pasHbIX pexumax
paboTbl NOAPOBHO ONUCbIBAETCA B COOTBETCTBYHOLLMX pa3aenax.
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3 YKASAHUA MEP BE3OIMNACHOCTH

Mo obwmm TpeboBaHMsM BGesonacHOCTU nNpeobpasoBaTeny COOTBETCTBYIOT
knaccy 1 no FOCT 12.2.007.0-75.

K paboTe c npeobpasoBaTensamMm ponyckaeTca nepcoHasn, U3yymBLUMA Ha-
cTosiLlee PYyKOBOACTBO MO aKcnnyatauuu, dopmynsap, AeUCTByoWwme npasuna
aKcnnyaraumm aneKTpoyCcTaHOBOK.

[MogkntoveHne BXOOHbIX N BbIXOAHbIX COEANHUTENbHbIX NMHUIA OOSHKHO NpOo-
N3BOANTBLCSA MPU OTKMNIOYEHHOM HanpsPKeHUM nNuTaHus. Bo Bpema npodunaktum-
Yeckux paboT n pemoHTa npeobpasosatens 1-216.5MW (6nok npeobpasoBaHns
BlM1-216.6MW) Takke OomKeH BbiTb OTKMIOYEH OT CETH.

B npouecce akcnnyatauum HeobxoanmMo crneaunTb 3a UCNPaBHbLIM COCTOSHUEM
BXOASLLMX B COCTaB npeobpasoBaTens y3rnoB U repMeTUYHOCTbLIO Y3r10B YnnoT-
HEHUN.

He ponyckaetcs akcnnyatauusi npeobpasoBaTenst npyM napameTrpax nurato-
LLero HanpskeHns He cooTeeTcTByoWMX 2.1 TPBA.421221.00590.

Knemma 3asemneHus npeobpasoBaTensi, UMetoLas COOTBETCTBYHOLLYIO Map-
KMPOBKY, AOSMKHA ObiTb HaAEeXHO 3a3eMineHa. 3allnTHOe 3a3eMileHne OOSHKHO
cootBetcTBoBaTb (OCT 12.1.030-81.

4 NOAINOTOBKA NMPEOBPA3OBATENA K PABOTE

[MpeobpasoBaTenb, nepes BBOAOM B 3KCnyaTauuio, cnegyeTr oTrpagyvpo-
BaTb COrnacHo ykasaHusam gopmynsapa NPBA.421221.00590.

4.1 Mopsaaok ycTaHOBKU

[MpeobpasoBatenb [1-216.5MWN (6nok npeobpasoBaHus bl1-216.6MWN) ycTa-
HaBNMBaeTCA B NOMELLEHNN, 3aLMLLEHHOM OT BMOpauUuun, NPSMbIX CONTHEYHbIX
nyyeu, Bnaru un nbisiu.

Boane mecta yctaHoBku npeobpasoatens [1-216.5MU (6noka npeobpaso-
BaHus bl1-216.6MW) He QOMKHO BbITb CUMbHbBIX UCTOYHUKOB U 9NEKTPOMAarHuT-
HbIX NOSIEN U Tenna, OKPYXatoLWuni BO3ayX He JOMMKEH cogepXaTb NapoB KUCIOT
W Wenoyen, arpeccuBHbIX ra3oB M APYruxX BpPeAHbIX NPUMecen, Bbi3blBaOLLNX
KOppOo3uio.

[Mpeobpasosatenb [1-216.5MW (6nok npeobpasoBaHus bI1-216.6MW) yctaHas-
NMBAETCA Ha CTEHE WNK LUMTE, PYKOBOACTBYACL pasmepamu, NpuBeAEHHbIMU Ha
pUCyHke 4. Ycunutenbs BxogHon BY-216.6MW yctaHaBnmBaeTcs, pyKOBOACTBYACH
pasmepamMmu, NpBeAEeHHbIMU Ha PUCYHKe 5.

[AnvHa coeomHuTenbHbIX Kabenen ot npeobpasosatens [1-216.5MN (ycunu-
Tensa BxogHoro BY-216.6MW) 0o anekTpogHoM cucTeMbl JOSMKHO BbITb He Bonee
10 m. PacctosiHne mexagy uamepuTenibHbIMA 3eKTpoA4aMmn He AOSHKHO NpeBbl-
waTtb 1 M. OnekTpoa CpaBHEHMSI YCTaHaBMMBAETCA Mexay W3MepUTENbHbIMU
aneKkTpoaamm.

[AnvHa coeguHuTenbHbIX Kabenen ot 6noka npeobpasoBaHus bl1-216.6MU
Ao yceunutens exogHoro BY-216.6MW gomxHa ObITb He 6onee 1,5 Km.
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Ons KpenneHna ncnonb3oBaTb BUHTbI UK LWWYPYNbl AMaMEeTPOM 4 MMm.
Pasmepbl npueeaeHbl B MM.

PucyHok 4 — PaameTka kpenneHus npeobpasoBaTend

215
203

120
80

Ons KpenneHna ncnonb3oBaTb BUHTbI UMK LWWYPYyNbl AMaMEeTPOM 4 MMm.

Paamepbl B MM.

PucyHok 5 — PaameTka mecTta yctaHoBku BY-216.6 MU
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4.2 MoHTax

[na wncnonb3oBaHus NpeobpasoBatensd B COCTaBE aHanuM3atopa >KUOKOCTU
cnenyeT BbIMOMHUTL COeauMHEHME Mexay npeobpasoBaTenem, aNeKTpogHon cuc-
TEMOW, TepMOAATUYMKOM (ECIN OH NPUMEHSIETCS), UCMOSNTHUTENBbHBIMU U PETNCTPU-
pyrowmmn yctporcteamun. CoeanHeHne criegyeT BbINOSHUTL B COOTBETCTBUM C
npunoxeHunammn A nnn b. Cxema noaknioyeHnsa Takke nNpuBeadeHa Ha BHYTPEH-
HEN CTOPOHE KPbIWKK pacnpegenutensHon Kopobkn npeobpasoBartens
M1-216.5MW (6noka npeobpasoBaHns bI1-216.6MW) n KpbILWKKM YyCUNUTENS BXO4-
Horo BY-216.6MW.

Bo u3sbexaHue nonadaHusi eslacau 6Hympb Kopryca U MnoepexoeHusi 3J1eK-
A MPOHHOU cxeMbl 80 8peMsi NnpoeedeHUsi MOHMax)a, 8CKpblimue Kopriyca u 2ep-
moeeodoe npeobpaszoeamerisi ciiedyem npou3eodumb Mpu OomMHocumesibHou
eslaxkHocmu He 6osee 80%.
lNpu nodknryeHuu kKabenel Heobxodumo obecreyumb 2epMemuyYyHOCMb UX
A esoda e npeobpasoeamenb (6510k npeobpa3zoeaHusi, 8XO0HOU ycusiumerss).
[ns amozo npu ycmaHoeke kabesiel 8 2epmMoe8odbI csiedyem nponycmumsb ux
4yepe3 pe3uHoeble yrnjiomHumesu, ycmaHoesieHHble 8 2epmoeeodax, U 3amsi-
Hymb 2aukKy.

4.2.1 3OnekTpoAHas cucTtema BblbMpaeTca MCxoas n3 yCcrioBun aKcnsyaTaumm
N OCOBEHHOCTEN KOHTPONMPYEMOW cpenbl, U yCTaHaBfMBAETCA B COOTBETCT-
BYHOLLYIO apMaTypy. B kauecTBe TepmogaTymka MoXeT ObiTb MCMOMb30BaH Nio-
6o NepBuYHLIN N3MepUTenbHbIN NpeobpasoBaTtenb, BbIMOIHEHHbLIN HA OCHOBE
TepmonpeobpasoBaTtens conpotueneHna 10001/1,3850 no NOCT P 8.625-2006
(Hanpumep, TAOM-100). YcTaHOBKa 9aNeKkTpogHOM cuctemMa 1 Tepmogartymka (ec-
NN OH NPUMEHSIETCA) OOSMKHA NPOM3BOAUTLCA COrfMacHO yKasaHUsIM OOKYMEHTa-
LMK Ha apmaTtypy.

OneKkTpoabl N TepMoaaTyMK peKoMeHAyeTCsl NOACOeAnHATb K Bnoky npeob-
pa3oBaHus (BXOQHOMY YCUNUTEND) Yepes3 CoeaANHUTENbHY KOPObKy, yCTaHOB-
MEHHY0 BOMAM3N OT TOYKM UX YCTAHOBKM MMM HEMNOCPELCTBEHHO Ha apmartype
3NeKTpoaHon cuctembl. [InnHa kabenen anekTpoagoB U TepModaTymKka npy 3Tom
He OOoJMKHa npeBbiwaTh 15 m.

Ecnu mepmodam4uk ¢ npeobpazosamenem [1-216.6MU He ucnonb3yemcs,
mo cnedyem ycmaHoeumb nepembivyky 9-10 Ha konodke BY-216.6MU (IMpu-
noxeHue b).

4.2.2 [na nogcoeanHeHuu anekTpoaos K 651oky npeobpasoBaHus (BXO4HOMY
YCUNUTEN) cneayeT UCNonb30BaTb A1 UBMEPUTENBHONO afekTpoaa - Koakcu-
anbHbIn Kabenb (Hanpumep, TMna PK). [na anektpoga cpaBHEHUSI MOXHO UC-
nonb3oBaTb Nt0bon Kabenb UnNuM NPoBod C cedeHneM Xun He meHee 0,35 MM 1
conpoTuBrieHneM U3onsaunum He MeHee 10° Om.

4.2.3 [Ona nogcoeamHeHn TepmMogartymka K 650Ky npeobpasoBaHus (BXoa-
HOMY YCUIUTENI0) MOXXHO MUCMONb3oBaTh Ntobon kabernb Unn NpoBog C CeYeHu-
eM Xun He meHee 0,35 MM® 1 CONPOTUBMEHWEM M30MNALMK He MeHee 107 Om.
ConpoTmBneHne Kaxgoro M3 Tpex NpoBoAOB NIMHUN TepMogaTymMka HEe OOSMKHO
npesbiwaTtse 10 Om
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4.2.4 [Ona coeanHeHus Bnoka npeobpasoBaHus, BXOQHOIO yCUnuTensa u noa-
KnoyeHna npeobpasoBaTteris K CUCTEME KOHTPOSIS U yrpaBneHna onga nepegayn
BbIXOAHbIX CUIHANoOB MOXHO MCMonb30BaTb fNobon kabenb unm nposoga, yno-
KeHHble B kabenbHble kopoba unm xenoba, ¢ ceveHneM xun He meHee 0,1 Mm?
M COMPOTUBNEHUEM U3ONALUN HE MeHee 10’ Om.

ConpoTtmusrneHne Kaxgoro nposofa COeANHUTENbHOW NUHUN MexXay O6J5IoKoM
npeobpasoBaHua 1-216.6MN n ycunutenem exogHbiMm BY-216.6MW He AomkHO
npesbiwaTtb 75 OMm.

4.2.5 Tlpn NogknOYeHUN NUTaHNA U WKHbI paboyero 3asemneHuns npeobpa-
3oBarens (brnoka npeobpasoBaHnA) UCNOMb30BaTh 3-X XWUMbHbIN NPOBOA, ceve-
Huem 0,75 Mm%, Hanpumep, nposog MNBC-3x0,75.

f lMpeobpa3zoeamenu ebinyckaromcsi 8 08yX UCIMOJIHEHUSIX MO HarpPsiKeHUH

numanHus (36 u 220 B). lNMpu nodknYeHUU NIUHUU nNumaHusi cnedyem ybe-

dumsbcsi, Ymo npeobpasoeamesib paccyumaH Ha eblbpaHHOe HanpsiXeHue
numadusi.

4.3 MopgroToBKa K paboTe ¢ NnepcoHanbHbIM KOMINbIOTEPOM

[MpeobpasoBatenu moryT pabotaTb C nepcoHasrnbHbiM kKoMmnbioTepom (MK).
Mpn atom npeobpasoBatensb npucoeauHsetrcsa Kk COM-nopty mnu USB-nopty
MK. CBa3b ocywecTBnseTcs npu MOMOLUM nocrenoBaTefnibHOro uHTepdenca
RS-232C.

MocnepoBaTtenbHbI MHTEpdenc RS-232C — 3TO NPOMBbIWSIEHHbIN cTaHgapT
Ana nocrnegosartesibHOM ABYHaNpaBfieHHOM aCUHXPOHHOW nepenadn OaHHbIX. B
MUKPOKOHTPOSSIEPHBIX CUCTEMAX 3TO OAUH N3 Hanboree 4YacTo BCTPEYaoLLNXCS
NHTepgencos.

NHTepdenc obecneunBaeT coeanHeEHNE OBYX YCTPOUCTB, OAHO M3 KOTOPbIX
HasbiBaeTcs DTE (Data Terminal Equipment) — OO/ (OkoHe4yHoe O6opynoBa-
Hue [aHHbix), BTopoe — DCE (Data Communications Equipment) — Orl[
(O6opynosaHue lNepenaym OanHbix). B Hawem cnydae DTE (OO[) — aT0 KOM-
netoTep, a DCE (Ol[) — aTto npeobpa3osBaTers.

B oTnuyme oT napannenbHOro nopTa, COCTOSLLEN0 U3 BOCbMU MHAOPMALIMOH-
HbIX JIMHUW N 3a OAMH TakT nepedatowero 6ant, nopt RS-232C TpebyeT TONbKO
OAHY TaKylo NIMHMIO, MO KOTOPOK NocnenoBaTenbHO nepegaeTcsa 6uT 3a OUTOM.

Cneundumkaumsa RS-232C He orpaHMyMBaloT MakcMMaribHy ASMHYy kKabens,
HO OrpaHW4YMBalOT MakcuMarbHoOe 3HadYeHne ero eMkocTu senuymHon 2500 nd.
EmMkocTb nHTEepdencHbix kabenen pasnuyHa, ogHaKo OOLLENPUHATON ASIMHON
cuutaetca gnvHa 15 metpos (8o 20000 6opa).

Huck, cogepxawmn nporpammy cBsAsm c MNK 1M MHCTPYKUMIO NO YCTaHOBKE WU
paboTe C nporpaMmMon, no TpeboBaHUIO 3aKa3ymKka, MOXET BKMOYaTbLCHA B KOM-
nnekT npeobpasosartens. Kpome Toro, nporpamma cBssu ¢ MK 1 MHCTpyKums no
yCTaHOBKe U paboTe C nporpaMmon HaxoguTCs Ha caunTe.

Kabenb ana coeanHeHna k MK nogkntovaetcsa kK COM-nopty po3eTtkon DB-9F
(female — «mamay) (Tabnuua 1).

B Tabnuue 1 nokasaHo Ha3Ha4vyeHne KOHTakToB coeanHutensa DB-9.
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Tabnuuya 1

[KoHTakT HanpaBneHwe nepegayv n HasBaHuWe curHana
1 < [Carrier Detect (CD) Hanunuune Hecyluen yacToTsi

2 < |Received Data (RD) MpuHmaemble gaHHble

3 > [Transmitted Data (TD) NepenaBaemble gaHHbIE

4 > |Data Terminal Ready (DTR) NotoBHocTb OO/}

5 - |Signal Ground (GND) O6bwmin
6

7

8

co|O1
RD| 02
™
DTR| ¢
GNL| O

< |Data Set Ready (DSR) NotoBHocTb O[]
> [Request To Send (RTS) 3anpoc Ha nepenayy
< |Clear To Send (CTS) FoTos nepenasatb
9 < |Ring Indicator (RI) Hanunune curHana Bbi3oBa

[na nepenayn gaHHbIX npeaHasHadeHnbl uenn RD u TD. OcTtanbHble uenu
npeaHasHayeHbl Ana nHankaumm coctosiHus yctponcts (DTR, DSR), ynpasne-
HUA nepenaden (RTS, CTS) n nugmkauum coctosiHus nuHum (CD, RI). MNonHbIn
Habop Lenen ncnonb3yeTcsa TONbKO Ansa nogkntoyeHns K MK BHelwwHero mogema.
B Hawem cny4vae ucnonesyetca Tonbko 3 uenu (RD, TD n GND) (MNpunoxeHne
A).
[ns npucoeguHeHnsa npeobpasosartens kK USB-nopty NK cneayet ncnonb3so-
BaTb cTaHAapTHble nepexogHukn USB - RS-232 (pucyHok 6) (B KOMMMAEKT no-
cTaBkn He BxogsaT). pu aTtom kabenb Ons coeguHeHus npeobpasoBaTens K
COM-nopTy nogknovaeTca K nepexogHuKy.

PucyHok 6 - lNepexogHukun USB - RS-232

[Tocne nogknioyeHns Takoro nepexogHuka u yctaHoBku gpaveepos B 1K no-
aBngaeTca BupTyanbHbln COM-nopT, Yepes KOTopbIn MOXHO 0bwaTbca ¢ npeob-
pasosartenem. Homep atoro supTtyanbHoro COM-nopTa MOXHO y3HaTb, OTKPbIB
ancneTyep yctponcts MK (ctpoka «lopTel (COM u LPT»)).

[Mporpamma «AnalyticS» NO3BONSET CYMTbIBaTb pPe3ynbTaTbl U3MEPEHUN
npeobpasoBarenen, oTobpaxartb Ux B Buae Tabnuubl unn nmHenHoro rpaduka.
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5 PABOTA C NPEOBPA3OBATEJIEM

5.1 Obwwme ykaszaHus

Mepen Havanom akcnnyaTauum npeobpasoBatesis HEOH6XOANUMO BKMNHOYUTL B
ceTb U nporpeTb He MeHee 30 MH. BO BpeMs aKkcnnyataunm crnegyeT He pexe
OOHOro pasa B ABe Hegenu npou3BoauTb rpagyupoBka pH-meTpa B cocTaBe
npeobpasoBaTtens U YyBCTBMTENbHOIO 3fieMeHTa cornacHo 5.4.

5.2 Pexumbl padboTbl npeobpasoBatens

[MpeobpasoBaTensb paboTaeT B Crieaylowmx pexmmax:

- pexum «MBMEPEHMUE »;

- pexum «FTPAOYUPOBKAN;

- pexum «YCTAHOBKA NAPAMETPOB»;

- pexum «KOHTPOJIb MAPAMETPOB».

Anroputm ynpaBneHusi npeobpasoBaTensimm B 3aBUCUMOCTU OT peXnma ero
paboTbl oTOOpaxkeH B npunoxeHunn .

5.3 Pexum «UBMEPEHUE»

Pexnm namepeHnn aBnsieTcsl OCHOBHbIM peXnMom paboTbl npeobpasoBaTe-
n4a. B atom pexume npeobpasoBatenb npeobpasyeT anekTpuyeckne curHanbl
nepBuYHbIX NpeobpasoBaTenen (dNeKTpogHOM CUCTEMBI U TepMogaTynka) B no-
Ka3aHus Ha Tabno n BbIXOAHbIE CUrHarnbl B COOTBETCTBMM C HACTPONKaMM.

OTOT peXnm yCcTaHaBNMBaETCS cpasy Nnocre BKYeHns npeobpasoBaTens.

5.3.1 TlepekntoveHne mexay pexumamm namepenmn pH n Eh (3C) ocyuie-
CTBNAETCA Ha)katuem KHonku mV mnu pH.

5.3.2 [llpumep oTobpaxeHnsa MHopmaumm Ha Tabno B pexumve U3MepeHus
pH npuBeaeH Ha pucyHke 6.

Yra%20.00c LA

5390

__ml! | FPAA. | KOHTE

PucyHok 6 - lNpumep oTtobpaxeHust MHpopmaummn Ha Tabrno
B pexunme namepeHma pH

Ha Ttabno B pexnme namepeHun pH MHANUMPYIOTCS: TEKYLNA pe3ynbTaTt oc-
HOBHOro KaHana mu3amepeHus 1, BuA TepMOKOMMeHcauuu 2, TemnepaTypa pac-
TBOpa 3, TEKYLUMN pe3ynbTaTt, eANHULbLI N3MEPEHNA U HOMepP AOMOSNTHUTENBHOro
KaHana uamepeHus 4, eauHULbl N3MepPEHUss 1 HOMEpP OCHOBHOMO KaHana name-
peHuna 5.

12
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i &

HAns komneHcayuu enusiHUsi memmnepamypbl aHanu3upyemol cpedbl Ha Xxa-
pakmepucmuku 371eKmpoOHOlU cucmembl rnpeobpazoeamesto Heobxoduma
uHghopmayusi 0 memnepamype pacmeopa.

Temnepamypa aHanusupyemoli cpedbl MOXem u3MepsimbCcsi asmomMamudye-
CKU unu ycmaHaesiueambCsi 8PYYHYIO.

Py4yHyro ycmaHoeKy memnepamypbl peKoMmeHOyemcsi ucnosib3oeamb MmoJib-
KO npu nocmosiHHol memnepamype aHanusupyemol cpedbi. Aemomamuye-
CKOe u3MepeHue memrnepamypbl 803MOXXHO MOJILKO 8 MOM cJly4yae, eciu K
npeobpasoeameJsito NOOKIOYEH MepMoOamyuk.

Ana Toro 4yTobbl NPOBOAUTL M3MepPeHUst pH C HOpMUPYEMOW NOrPeLLIHOCTbIO
HeobxoaumMo npeobpasoBaTefib NOArOTOBUTL cCorfnacHo pasgeny 4.3 n oTrpa-
AayvpoBaTtb npeobpasoBaTesib B KOMMMEKTE aHanM3atopa cormnacHo 5.4.

Bbibop namepenun pH vnn 34C anekTpogHOn cuctemMbl NPOM3BOAUTCA HaXa-
TMeM KHonkn pH/(mV).

5.3.3 T[lpumep oTobpaxeHus nHdopmaumn Ha Tabrio B pexnme N3MepeHus
Eh nnn 3C anekTtpogHom cucTeMbl NpuBedeH Ha PUCYHKe 7.

TP 200°C

539w

[ HCTAH. |

PucyHok 7 - MNMpumep 0To6pa>|<eHV|$-| MHopMauumn Ha Tabno B pexnme

namepenHunsa Eh nnn 3C anekTpoaHon cuctemsl

B pexume namepenuna Eh wnm 30C anekTpogHOW CUCTEMbI HA OCHOBHOM
undpoBoM norie Tabno npeobpasoBaTena oTobpaxaeTca U3MepPeHHOE 3Haude-
HWEe OCHOBHOro KaHana B MB. Ha gononHutensHoM undpoBoM nosie Tabno oto-
OpakaeTcs M3MepeHHoe 3Ha4YeHWe Opyroro kaHana B BblOpaHHbIX eAuHULAX,
Temneparypa pacTBopa U BU4 TepMOKOMMEHcaLU .

/N

B npeobpasoeamesie aHasio208ble 8bIXOOHble CU2HaJIbl, MPOMNOPUUOHAIbHbI
rnokasamesiro aKmueHocmu aHanusupyemol cpedbi unu 3[C anekmpodHou
cucmemMbl MOJIbKO 0OHO20 KaHasla U3MepeHUsi, 8bI6PaHHO20 OCHOBHLIM. TONILKO
Ha 3MOM KaHaJsie MOXHO rnpoeodumb 2padyupo8Ky 3/71eKmpodHOlU cucmembi U
ycmaHoeKy dpyaux napamempos. Mi3amMepeHHoe 3Ha4YyeHUe 3Mmo20 KaHasla omo-
6paxaemcsi Ha OCHOBHOM Uughpoeom rnosie mabso. UsmepeHHoe 3HavYeHue opy-
2020 KaHaJla U3MepeHUsl MOoJIbKO UHOUUUpyemcsi Ha O0MnosIHUMesIbHOM Lughpo-
eom rnosie mabsio. OCHO8HOU U OOMoJsIHUMEbHbLIU KaHaslbl U3MePeHUsI MOXHO
meHsimb mecmamu (5.5.8).

i &

B cny4yae nosieneHusi Ha mabsio npeobpasoeamersisi coobuwieHuUs1 o rnepezpyske
csiedyem 8bINoIHUMb pekomMeHoayuu pasoena 7.

13



[PBA.421221.005P3

5.4 Pexum «FTPAOYUPOBKA»

Pexum «TPAOAYUPOBKA» npegHasHavyeH AMS1 BbIMNOMHEHUS rpagyupOBKU
npeobpasoBaTtensa B COCTaBe aHanusatopa gns namepexuin pH.

[‘pagynpoBKa 9TO COBOKYMHOCTb onepauun no O4OBeLEeHWUIO NOrpeLuHoCTU us-
MepeHUn KoMmnnekta pH-meTpa 00 HOpMUpYeMbIX 3HaYeHun. [ pagympoBka npo-
N3BOAUTCHA NEepPUOANYECKN, a TaKKe B CrneayroLmx criydasx:

- Mpu 3aMeHe 1 (MnNun) nepesapsiake dNeKTpoaos;

- Mpuv NonyyeHuun npeobpasoBaTtens U3 pemMoHTa Unn nocrne AnUTesnbHOro xpa-
HEeHNS;

- NPV BO3HUKHOBEHMM COMHEHUI B JOCTOBEPHOCTUN pe3yrbTaToB N3MEPEHUMN.

3neKmpodHo& cucmemMbl MOJIbKO 8bl6paHH080 OCHOBHOR2O0 KaHalla uU3MepeHusi

Mpu 2padyupoeke e namsamu npeobpasoeamesiss U3IMEHSIOMCS KOHCMaHMbI
A (5.5.8).

5.4.1 ['pagyMpoBOYHbIE PaCTBOPLI

pagyupoBka kKommnnekta pH-meTpa [ormkHa NpouM3BOOUTLCA MO rpagyvpo-
BOYHbIM pacTBOpaM, B Ka4yeCTBe KOTOPbIX peKOMeHOyeTCa NpUMeHATb paboyne
atanoHbl pH no MOCT 8.135-2004 co 3HaveHusamu pH,s°: 1,65, 4,01, 6,86, 9,18,
12,43. TemnepaTtypHasa 3aBUCUMOCTb 3Ha4YeHuUn pH aTnx pacTBopoB (Npunoxe-
Hue B) 3anoxeHa B NamsTb npeobpasoBaTtens. [103ToMy npu MCNofib30BaHUK
yKasaHHbIX pacTBOpOB MNpeobpasoBaTtenb B npouecce rpagyvmpoBKkM aBToMaTu-
Yeckn onpegensieT BblIbpaHHbIA PacTBOP U BbIBOAUT ero 3HayeHue Ha Tabno.
OTO NO3BOSISET YNPOCTUTb U YCKOPUTL NPOLIECC NPOBEAEHUS rPpagynpOoBKH.

Pabouune atanoHbl 4na «pH-meTpum» BbiNyCKaloTCA B BUAE CTaHOAPT-TUTPOB.
MeToauka nx NpUroToBIrIEHNSA NpMBEAEHA Ha YNaKOBKe.

[lonyckaeTcs npuMeHeHue rpagyvpoOBOYHbIX PacTBOPOB C APYrMMU 3Hade-
Huamn pH. OgHako B 9TOM cryyae norb3oBaTento NpuaeTcs BBOAUTb UX 3Ha-
YyeHnsa pH BpyYHylo.

Mpn BbIGOPE rPagyMpPOBOYHLIX PACTBOPOB PEKOMEHAYETCA NpUaepPXmnBaTbCs
Takoro npuHumna, 4tobbl Mx 3HavyeHnsa pH oxeaTbiBanu guanasoH pH aHanuau-
pyembix pacTBopoB. PasHuua B 3Ha4YeHusx pH y rpagympoBOYHbIX pacTBOPOB
OOSDKHA OblTb HE MeHee eauHuUbl. TemnepaTtypa rpagyMpoBOYHbIX PacTBOPOB
[loMXHa 6bITb oanHakoBow (+2 °C) U NOCTOAHHOM.

[ns CHWXEHNA NOrpeLLuHoOCTV N3MEPEHUN PEKOMEHOYEeTCHa rpagynpoBKYy OCY-
LLeCTBNATL Npu TemrnepaType 65M3Kon K Temnepartype aHanuMsnpyembixX pac-
TBOPOB.

He cnenyet npoussoanTb rpagympoBKy No pacTBopam, NPUroTOBNEHHbIM U3
CllydanHbIX peakTMBOB HEN3BECTHOW KBanudukaumm, Tak Kak npu aToM BO3MOX-
Hbl 3Ha4YUTENbHbIE OWMBKM B 3Ha4YeHUn pH NpuroToBreHHbIX pactBopoB. Cre-
ayeT UMeTb B BMAOY, YTO MPU MHOFOKPaTHOM MUCMOSIb30BaHUN OOHOM N TOW Xe
nopummn pacteopa MOXeT NMPOU3onNTN U3MEeHEHUe ero pH 3a cyeT BHeceHus cny-
YauHbIX npumecen. oaToMy He pekoMeHOyeTCs MOBTOPHOE WCMOoNb3oBaHWe
pacTBOPOB Mpu rpagyvpoBKe.
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5.4.2 BapwvaHTbl rpagynpoBKu

B 3aBucumocCTM OT ycrnioBun nocrieayowmnx namepeHmin n Tpebyemom nx Tou-
HOCTM npeobpasoBaTtesis MOXeT ObITb OTrpagyvpoBaH Mo OAHOMY UMW OBYM
rpagynpoBOYHbBIM pacTBOpPaM.

[‘pagynpoBKa No 0gHOMY pacTBOpY He Mo3BosSisieT 0becneyunTb BbICOKYHO TOY-
HOCTb M3MEPEHUN B LUMPOKOM AmanasoHe pH 1 noaTomy MOXeT MPUMEHATHLCS
TONbKO ANns paboTbl B y3kon obnactun (He 6onee + 1 oT 3HavyeHus pH, ncnosb-
30BaHHOrO rpagyMpoOBOYHOrO pacTeopa).

" Bo3moxHa 2padyupoeka npeobpa3oeamersssi No aHanau3upyeMoMy pacmeopy,
1 ec/lu u3eecmHO e20 mekyujee 3HavyeHue pH ¢ docmamoyHol MOYHOCMbLIO

(Hanpumep, no pesynbmamam nabopamopHoO20 aHasu3a). [na amoz2o 3nex-
mpodHass cucmema u3 aHanusupyemol cpedbl He u3esiekaemcs U npu 2pa-
dyupoeke ycmaHaenueaemcsi 3HayeHue pH pacmeopa, mak, KaKk onucaHo &
n.54.4.

‘pagynpoBka No AByM pacTBopam 3TO Hamboree 4acTo NpMMEHSIEMbIA U pe-
KOMeHOyeMbI BapuaHT rpagympoBku. OHa obecneumBaeT NosfiydeHne pesyrib-
TaToOB M3MEPEHUN C HOPMUPYEMOW MOrPELLUHOCTLI0 U MOXET NPUMEHATLCA AN
OonbLUMHCTBA aHaNn30B.

e« | B cny4dasix, He mpebyrowux ebICOKOU MOYHOCMU Uu3MepeHul, dornyckKkaemcsi
1 | emecmo npoeedenus e2padyupoeKku o2paHuU4umbCcsi 8000M MacrnopmHbIX 3Ha-
qyeHull pH; u E; (mo 5.5.7). NMocne 4yezo cnedyem nepelimu 8 pexxum usmepeHul
6e3 nposedeHust 2padyuposKuU.

OpueHmMuUpoeoYHOe 3Ha4YeHue rmnozpewHocmu rnocsiedyrouiux u3MepeHul e
amowm cny4yae cocmasum ~0,3 pH.

5.4.3 llogroTtoBka K rpagynpoBke

[Mepen Havanom rpagympoBKM pekomeHayeTcs ybeauTbCca B TOM, YTO yCTa-
HOBJIEHHbIE B NpeobpasoBaTene Ha BbIOpaHHOM KaHare 3HauYeHusl KoopauHat
Nn3onoTeHUMaribHOM TOYKNM COOTBETCTBYIOT NMACMOPTHbIM 3HAYEHUAM MPUMEHSsIe-
MOW 3M1EKTPOAHON cucTeMsbl. [1na aToro cneayeT BbINOSHUTL onepauum no 5.6 u,
npu HeobxoamMmocTK, onepaumn no 5.5.8.

lMpu 2padyupoeke u 8 npouyecce usMepeHUss peKoOMeHAyemcsi Ucnosib308amb
O0UH U mom e eul mepMOKOMIeHcauuu.

5.4.4 pagyvpoBKa No 0gHOMY pacTBoOpy

TR z0.0°C
o . 1134 pH2
KHonkon pH/(mV) BblbpaTb pexnm naMmepeHun
pH. HaxaTb kHonky FTPALL . pH1
|_mt! [ FPAA. | KOHTP. | YCTAH.

30ecb u Oarnee Ha pucyHKax, MOSICHAWUX Mopsi0oK pabomsi ¢ rnpeobpazosamersiem, rpu-
8e0€HbI crydaliHble roka3aHusi Ha mabisio, 8 pearibHbIX yCr108USIX OHU Mo2ym 6bimb UHbIMU.
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Bo u3bexxaHue nomepu 2padyupo8OYHbLIX XapaKmepucmuk, eee0eHHbIX 8 Na-
Msmb npeobpa3oeamersisi, He pekomeHdyemcsi 6e3 Heob6xodumocmu exodumb
e pexxum «PALJYUPOBKA».

N3Breyb BbIOpaHHYO 3MEKTPOAHYK CUCTEMY

(M TepMoaaTUMK) M3 aHanM3npyemoln cpesbl, ”%”%EEEE&S&E;;S&H
NPOMbITb UX AUCTUINUPOBAHHON BOAOWA, OCY- W HESMHMTE B0

LWNTb ounbTpoBanbHOM Bymaron, NOMecTUTb
X B NepBbIN rPagynpoOBOYHbLIN PacTBOP U Ha-

XaTb kHonky BBO/. SHKOH AT

. lNpu ucnonb3oeaHuu py4yHou mepmokomneHcayuu (TP) npeobpa3osamerib
1 npeosioXum esecmu MeKyuwyro memrnepamypy pacmeopa epyyHyH.

Ha tabno npeobpasoBaTens oTobpaxaeTtcsd
paHee yCTaHOBNeHHad Temneparypa pacTBo-
pa. Mnagwwuin paspsg muraet, ykasbiBad Ha
BO3MOXHOCTb pefaktupoBaHud. Wameputb HYCTAHOEBKA TEMMOEFATYPH
TEepMOMETPOM TemrepaTypy pacteopa u, npu
Heob6Xo0aMMOCTH, YCTAaHOBUTb €€ 3Ha4YeHne Ha g 022 m,:t
Tabno kHonkamn IEx=R, A n V. [lpouenypa .
pefakTupoBaHus nogpobHo onucaHa B 5.5.3. ="+ | & | w | EEQ |
Haxatb kHonky BBO[. lMpn aTtom ycTtaHoOB-

NeHHoe 3HayeHune TemnepaTypbl OyaeT 3aHe-
CeHo B NaMsiTb NpeobpasoBaTens.

. llpu ucnonb3o08aHUU asmomMmamuyeckou mepmokomneHcayuu (TA) onepayuu
1 no eeody 3Ha4YyeHuUsi memrepamypbi MPOIyCKaromcs.

[Mpeobpa3oBaTenb NepexoauT K M3MEpPEHUIo
OOC anekTpogHon cuctembl. Ha Ttabno oto- FPALYHPOEBKA  TA 20.0°C

OpaxaeTca wuamepsiemble 3HadeHna J[C 1 52 FACTE.1

9NEKTPOOHON CUCTEMbI U TemnepaTtypbl pac-
TBOpa. [locne ycTtaHoBNeHUst CTabunbHbIX
nokasaHun Ttemnepatypbl n JLC, cneayet ZAKIHYHTE
HaxkaTb KHonky BBO[.

- padyupoeka no o0HOMy pacmeopy Moxxem 6bimb npepeaHa Haxamuem
1 kHonku 3AKOHYUTb. B amom cny4ae pe3ysibmambl 2padyupoeKu e namsimu
npeobpa3oeamesisi He coxpaHsiomcsi. B cny4Yae Heob6xolumMocmu MOXXHO
eepHymbCsi Ha npedbIdyuwuli aman 2padyupoeku npu nomowiu kHonku =l

Ha ocHoBaHuu MNONy4YeHHbIX OaHHbIX npe06-
pa3oBaTtesib aBTOMaTU4eCK onpenennt onu-

Xanwmn, CoOTBETCTBYHOWMA 3TUM AaHHbIM rPALIYHPOEKA

pacTBoOp U3 rmepeyHs pabounx STaroHOB FACTE.1
(npunoxenue B) n BbiIBegeT Ha Tabno 3Have- 9 1 8

Hue ero pH ana TemnepaTypbl 25 °C. Ecnu . |:IH
npeobpasoBaTtens MNpaBUbHO onNpeaenun [ =+ | & | w | EBEOd)

MCMNONb3yeMbIA PacTBOpP, HaXaTb KHOMKY
BBOL.
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Ecnu npu ucnonb3oeaHuu 0OHO20 U3 yKa3aHHbIX pacmeopoe rnpeobpa3o-
eamesib e20 HernpaeusibHO onpedesnusi, Mo 3mo ceudemesibcmeyem 06
owubke unu HeucrnipasHocmu. B amom cny4ae epadyupoeky pekomeHdyem-
cs npepeamb, U NPOOO/HKUMb €€ MOJIbLKO MocJle yCmpaHeHUus1 MNPpUYuHbl He-
nonadku (no3. 7 mabnuuya 1).

f HAns ydo6cmea pabombl Ha mabno npeobpa3zoeamens ebieooumcsi pH pa-

604e20 amasnoHa Ans 25 °C (3HayeHue, yka3aHHOe Ha ynakoeke cmaHdapm —
mumpa). lpu pacdyeme epadyupo80OYHbIX Xapakmepucmuk rnpeobpa3osa-
mesib asmomMamu4yecKku eHecem riornpaeKy Ha MmeKywyro memrnepamypy
pacmeopa. lfoamomy npu ucnonb3oeaHuu pabo4yux amasioHo8 ¢ pHyso: 1,65,
4,01, 6,86, 9,18, 12,43 no IN'OCT 8.135-2004, He cnedyem eHOcumb 3my Mo-
npaeky epy4HyHo.

Ecnu B kayecTBe rpagynpoBOYHOro pacTBopa
NPUMEHSIETCS APYroW pacTBOp, TO 3HAYeHue
ero pH cnegyet BBECTM NPU MOMOLLM KHOMOK

E=1, A, V. PepgaktupoBaHue nponsBognTcs FPAOYHPOBEA TR 200°C
aHanornyHo npoueaype onucaHHon B 5.5.3. FACTE.1
MNpn atom crnedyeT BBOAWUTHL 3HadeHue pH Dg 1@ H
rpagyMpoBOYHOIO pacTBopa C y4eTOM ero Te- . P
KyLLel TemnepaTypbl, KoTopas MHOMLMPYeTCS (4| & | w | EEO] |

Ha Tabno npeobpasoBatens. [locne 3aBep-
LUEHNA pedaKkTUpPOBaHMS HaxaTb  KHOIMKY
BBO[.

MOMECTHTE ANERTPOAE

MpeobpasoBatenb npegnaraeT MNPOBECTY EDH ELiPHDHHTEné:EIEﬂDP

rpagyvpoBKy No BTOPOMY pacTBopY.

IAKOHYHTE

. Ecnu dns nocnedyrowux usmepeHuli ocmamo4YyHo 2padyupoeKu no OOHO-
1 My pacmeopy, Ha 3MmMoM 3marne oHa Moxem 6bImb 3asepweHa. [ns amoeo

cnedyem Haxamb kHonky SAKOHYUTD.

5.4.5 'pagyvpoBKa no AByM pacTBopam

[Ans npooormkeHust rpagyvpoBKU MPOMbITh

BbIGPAHHYIO 3MEKTPOAHYI CUCTEMY U TEPMO- HSSEQ:TTSFTSH%%TT;SFPH
AaTtyuk (TepmomeTp) AUCTUNINPOBAHHOW BO- M HA%MMTE EEOI

OOW, OocywunTb (punbTpoBanbHoM Gymaron u

NMOMEeCTUTb UX BO BTOPOW rpagyvpOBOYHbIN E— I
pacTtBop. Haxatb kHonky BBOA. HEOH HTE

Temnepamypa emopo20 2padyupoeoyHO20 pacmeopa He OOJ/KHa omJiu-
yambcsi om memnepamypbi nepeozo 6osee yem Ha +2 °C.
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[MpeobpasoBaTenb Nepexoaut K U3MEPEHUID
OLC anekTpogHon cuctembl. Ha Tabno npe-
obpasoBartens oTobpaxaeTcs U3MepsieMble
3HayeHna JC 3nekTpogHOW CUCTEMBbI WU
TemnepaTypbl pactBopa. [locne ycraHoene-
HUA CTabunbHbIX NOKa3aHUKW TemnepaTypbl U
O C anekTpoaHOM CUCTEMBI, CreayeT HaxaTtb
kHonky BBOL.

MPALYHMPOERA TR 2000°C

- 341w

SAKOHYHTE

i

padyupoeka no emopomy pacmeopy Moxem 6bimb npepeaHa Haamuem
kHonku 3AKOHYUTb. B amom cny4yae e namssmu npeobpa3zoeamersi coxpa-
HSrOMcs pe3ynbmambi 2padyupo8Ku o oOHOMYy pacmeopy.

B cny4yae Heo6xo0umMocmu MOXHO 8ePHymMbLCsi Ha NpedbIOywull aman epa-
dyupoeku npu nomouwu kHonku =l

,a_"i Ha amom amane e0o3Mo)xeH ebie00 coobuw,eHusi 06 owubke (No3. 8 mabnuya

1),

Ha ocHoBaHUW MNOMyYeHHbIX AAHHbLIX NPeob-
pasoBaTesib aBToMaTU4ecku onpegenut onm-
Xanwnn, COoOTBETCTBYOWMA 3TUM AOaHHbIM
pacTBop Wu3 nepevyHs paboumx ITanoHOB
(npunoxeHue B) u BbiBegeT Ha Tabno 3Hadve-
Hue ero pH ana Temnepatypbl 25 °C. Ecnu

npeobpasoBaTtent MNpaBUMbHO onpeaenun
NCMONb3yeMbli PacTBOp, HaXaTb KHOMKY
BBOA.

MPRIYWPOERR

12430

(=] & | » [Ebod)

/N

HAns ydo6cmea pabombl Ha mabno npeobpaszoeamessi ebieodumcs pH pa-
604e20 amasioHa Ans 25 °C (3HayeHue, ykazaHHOe Ha yrnakoeke cmaHOapm —
mumpa). lNpu pacyeme 2padyupoeO4YHbIX XapakKkmepucmukK rnpeobpasoea-
mesib aemomMamu4ecku eHecem [MornpasKy Ha MmeKywyr memrepamypy
pacmeopa. lToamomy npu ucnonb3oeaHuu pabo4yux amasnoHoe C pHyso: 1,65,
4,01, 6,86, 9,18, 12,43 no I'OCT 8.135-2004, He cnnedyem 8HOcumb 3my ro-
npaekxky epy4HyHo.

Ecnu npu ucnonb3oeaHuu oOHO20 U3 yKa3aHHbIX pabo4yux amasioHoe rpe-
obpa3zosamersib €20 HenpasusibHO onpedesiusl, Mo 3mo ceudemesnibcmayem
06 owubke unu HeucnpasHocmu. B amom cny4yae 2padyupoeKky peKoMeHOy-
emcsi npepeamb, U MPOOO/HKUMb €e MOJIbKO I10CJIe yCmpaHeHUsl npuYyuHbl

Henosladku (Mo3. 7 mabnuuya 1).

Ecnn B kayecTBe rpagyvpoOBOYHOIO MNpuMe-
HAeTca Opyron pacTeBop, TO 3HayeHue ero pH
cnegyeTt BBECTUM MPM MOMOLUM KHOMOK E=x=A,
A, V. PepaktupoBaHue nNpou3BOOAUTCS aHa-
norn4yHo npoueanype onncaHHon B 5.5.3. Mpwu
3TOM cnegyeT BBOAUTb 3HadeHue pH rpagywm-
POBOYHOrO pacTtBopa C y4eTOM ero TekyLuewn
TemMnepaTtypbl, KOTOpad WHOMUMPYETCHA Ha
Tabno npeobpasoBaTtensa. [locne 3aBeplue-
HWA pefakTMpoBaHus HaxaTb kHonky BBOL.

MPALYHMPOBKA  TA 2000°C

1248w

(S| 4 | w [ee0a
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if Ha amom amane eo3moixeH ebie00 coobuweHusi 06 owubke (no3. 9-10 mab6-
nuyal).

MpeobpasoBaTtenb aBToMmaTndeckn nepenget B pexum «M3MEPEHUE».

5.4.6 KoHTpornb npaBuIibHOCTU NpOBeLEeHNSA rpagynpoBKu

[MpoBepka NpaBUIbHOCTN NPOBEAEHNSA rPagynpPOBKN NPOU3BOANTCS B pEXMME
«U3MEPEHMUE>».

[MpOMBbITb BbIOPAHHYKO 3MEKTPOAHYKD CUCTEMY M TepMogaTyuKk (TepmomeTp)
ANCTUNNUPOBAHHOW BOAOW, OCYLINTL OUNbTPOBanibHOW Bymarom n norpysnTb Ux
B pacTBOP C U3BECTHbIM 3Ha4YeHnem pH.

[Mpn mcnonb3oBaHUM py4yHOU TepmokomneHcauuu (TP) BBecTu Temnepatypy
pacTtBopa Bpy4Hyto (5.5.3). lNocne yctaHoBRNeHUs CTabunbHbIX NOKa3aHWUM CYu-
TaTb pe3ynbTaT M3MepeHus ¢ Tabrno.

Ecnu norpewHocTs nsamepeHnn npesbiwaet 0,05 pH, crnegyet nposepuTb
rpagynpoBOYHbIE PacTBOPLI U MPOBECTU NMOBTOPHYIO rpagynpoBKY.

5.5 Pexum «KYCTAHOBKA NAPAMETPOB»

5.5.1 [laHHbIN pexnm npegHasHadeH ans:

- BblbOpa BMaa TepmokomneHcaumm (pydyHas TP nnu astomatndeckasa TA);

- BBOJA 3Ha4yeHud TemnepaTypbl aHanuMsanpyemomn cpeabl (Mpy pyydHoU Tep-
MOKOMMEHcaumn);

- HaCTPOWKM aHanoroBOro BbIXOAHOro curHana (HWKHWUW npegen v WwmipuHa
nogananasoHa);

- HaCTpPOWKKM (bunbTpa aHanNoroBoro BbIXOAHOrO CUrHana;

- HaCTPOWKKM PesienHoro BbIXoaa;

- BBOAA 3HAYEHUW KOOPAMHAT M30MOTEHUMANbHOM TOYKN 3NEKTPOLAHOU CUC-
Tembl pH; n E;;

- BblbOpa OCHOBHOrO KaHana namepeHus pH.

Ona Bblbopa pexmuma «YCTAHOBKA TMAPAMETPOB» cnegyeTr HaxaTb
kHonky YCTAH. lNocne nepexoga kHornkamu A n V¥V HY)XHO BblbpaTb napamert-
pbl, Noasiexalime KOppPeKTUPOBKE.

llpu usmeHeHuu:.

A - HacmpoliKu aHas10208020 8bIXOOHO20 cu2Hasa (HUXHuUl npedes U wupuHa
nodduana3oHa),
- HacmpolUlkKu peJieliHo20 8bIX00a;
- 3Ha4YeHuUlU KoopOuHam u30rnomeHyuasibHoOU MOYKU 3JIeKmMpPOOHOU cucme-
MbI pH; u E;
e namsimu npeobpa3zoeamersisi U3SMEHSIFOMCSI KOHCMaHMbI MOJILKO 8bI6paHHO-
20 OCHOBHO20 KaHasna u3mepeHusi (5.5.8).
Hacmpolku euda mepMoKoMmneHcayuu, 3Ha4YeHuUsi memrnepamypbl aHaau3u-
pyemoli cpedbi npu py4yHOU mepMOKOMIeHcauyuu u ¢pusibmpa aHasi0208020
8bIXOOHO020 cu2HaJsia obujue 0s19 oboux KaHaJs08.
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5.5.2 Bblbop BMaa TepmMokoMneHcaumm

. Aemomamu4eckoe u3mepeHue memrnepamypbi (TA) 803MOXHO MOJIbLKO &
l mowm cny4ae, ecsu K npeobpa3zoeamesiro NOoOKSIOYeH mepmModam4yuk.

TR Z0.0°C
1134 eH2
[ns BbiGopa BuOa TEPMOKOMMNEHCALMN Crieqy-
eT HaxaTb kHonky YCTAH. pH1
|_ml! | FPAA [ KOHTF.

. Ans nepexoda e pexxum usMepeHuUs u3 pexxuma ycmaHoeku 6e3 nposedeHus
1 pedakmupoeaHusi napamempoe criedyem Haxkamb KHonkKy BbIXO/.

HJCTAHOERA TEPMOROMM.
B MeHto ycTaHOBOK napaMeTpoB KHOMKamMn A U TP

V BbibpaTb «YCTAHOBKA TEPMOKOMI.».
HaxaTtb kHonky PEOAK.

blk0id{ & | % [PEMRAE.
YCTAHOEBREA TEPMOROMM.
KHonkamn A n V BbiBpaTb HeoOxoanmMbIn BUA TP
TEePMOKOMMEHCaUNN: pyvHyo - «TP» unn as-
TomMaTmyeckyto - «TA». HaxaTb kHonky BBOA.
| & | w | EE0A |
. Ecnu ebibpaHa py4yHass mepmokomneHcayusi («TP») npeobpa3oeamesnb ae-

1 momamud4ecku nepetidem K py4yHolu ycmaHoeke memnepamypsbi (5.5.3).

5.5.3 Py4yHas ycTtaHoBka TemnepaTtypsbl

PyyHasi ycmaHo8ka memMrnepamypbl 803MOXHa MOJILKO Npu ebibope py4YHOLU
mepmokomneHcayuu (TP) (5.5.2).

TR Z0.0°C
. 1134 pH2
Ons py4HON YCTaHOBKM TemnepaTypbl pacTBo-
pa cnepayeT HaxaTtb kHornky YCTAH. pH 1

bl [ TPAA | ROHTE

B MeHI0 yCTaHOBOK NapaMeTpoB KHOMKamn A HLTHHOBKA TEMNEFATHR

n V¥ Bbibpath «<YCTAHOBKA TEMMEPATY-
Pbl>». J°C

HaxaTtb kHonky PEQAK. bI<00] & | W |PEAAK]
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Ha 1abno BbIBOOUTCHA 3Ha4YeHWe TemnepaTypbl
pacTBopa, YycTaHOBNeHHoe paHee. Mnagwmin
pa3psg MuraeT, nokasbiBasd, 4YTO OH MOXeT
OblTb M3MeHeH. Bbibop paspsga uucna unum
3HaKa OcCyLleCTBngeTcda nocregoBaTtefibHbIM
HaxxaTnem KHornkv EExX=l. /I3MeHATb MOXHO Ty
uMdpy UM 3HaK, KOTOpPbIM MUraeT B OaHHbIN
MOMEHT Ha Tabno. YBenuyeHne unm ymeHb-
LEeHne U N3MeHeHne 3Haka (+/-) nponsBoguTCs
COOTBETCTBYHOLIMMU KHOMKamu A v V. [Inqa
3aBeplleHns pefakTMpoBaHUS criegyeT Ha-
XaTb kHonky BBO[. Mpn aTOoM racHyT He3Ha-
Yallune HYNu 1 3HaK «+»,

YCTRHHOEBKA TEMMNEFATHYPE

¥ []22@].:

| 4 | w [EBOA ]

5.5.4 HacTtpoika TOKOBOro Bbixoaa

- Mpu 3skcnnyamauyuu npeobpa3oeamesisi 8 cucmemax asmomMamu4yecKo20
1 KOHMPOJIsI U peay/iupo8aHusi, UCMOJIb3yWUX aHaro2o8ble 8bIXOOHbIe cua-
Hasnbl npeobpa3zoeamerisi, HEO6X00UMO ycmaHO8UMb 3Ha4Y€HUSI 8ePXHe20 U
HUWXHez20 npedesioe nodduana3oHa U3MepeHusi, coomeemcmeyruue Mu-
HUMaJIbHOMY U MaKcuMasibHOMY 3Ha4€HUSIM 8bIXOOHO20 CU2Hasa.

TR z200~C
,D,ﬂﬂ YCTaHOBKM Noganana3oHa npeO6pa3OBa' 11.34pH2
Tensi, COOTBETCTBYIOLLErO0 HOPMUPYIOLLIMM 3Ha-
YeHUAM BbIXOOHbIX CUrHaANoOB cleayeTt HaXaTb pH 1
kHorKy YCTAH. " _
_mll [ PR | KOHTE.

B MeHI0 ycTaHOBOK NapameTpoB KHOMKaMn A ”
V¥ BbibpaTh «YCTAHOBKA OUATMNA30OHA».
[Mpn 3TOM Ha Tabno BbIBOAATCA 3HAYEHUS HUX-
Hero 1 BepxHero npegernos nogawanasoHa, yc-
TaHoBMNeHHoe paHee. HaxaTb kHonky PEJAK.

HCTAHOERA AHAMNAZ0HA
HAYAID 0.00eH
KOHELL 2.00eH

Ebl:00] . [ w [PEARE

Ncnonb3ya kHonkv IE=x=0, A n V¥V oTpeaakTu-
poBaTb 3Ha4YeHWe HWXHero npegena noggua-
nasoHa. PepaktnpoBaHue npou3BoauTCsA aHa-
NornM4yHo npouenype onucaHHon B 5.5.3. Ha-
XaTtb kHorky BBO/[.

HCTAHOERA AHANARZS0OHA

0200

(S| & | w [Boi |

- HuxHul npeden nodduana3oHa Moxxem 6bimb ycmaHoeJsieH 8 rnpedesiax. om
1 muHyc 2,00 pH (MuHyc 3000 mB) do 20,00 pH (2000 MB) ¢ QuckpemHocmbto

lMpu ycmaHoeke nodduana3oHa rnpeobpasoeamesisi aemomMamu4yecku ebibu-
paromcsi me eQUHUUbI USMEPEHUs], Komopbie 6bi1u ycmaHoe/1eHbl Ha MOMEHM
exoda 8 pexum pedakKmupoeaHUs.

0,01 pH (1 MB).
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KHornkamu A n V¥ HyXHO BblbpaTb 3HayeHue
KOHLUa nogananasoHa. YCTaHOBKa OCYLLECTB-
ngeTcd OUCKPETHO C Larom, COOTBETCTBYHO-
LWMM OONYCTUMbIM 3HAYEHUAM LUMPUHLI NOA-
ananasoHa, KoTopble BblbupatoTca u3 psaa:
1,0; 1,5; 2,0; 2,5; 5,0; 10,0; 15,0 pH (100; 150;
200; 250; 500; 1000; 1500; 2000 mB) B npepne-
nax guanasoHa u3MepeHumn npeobpasoBartens.
HaxaTtb kHonky BBO[.

HCTAHOERA OWANAE0HA
ROHELL

300

& | w |EE0d

- 3HayeHue pH unu mB, coomeemcmeyroujee MakcuMaslbHOMy 3Ha4YeHUlO 8bl-
l XOOHO020 MOKa Moxxem 6bImb Kak 6osbwe, mak u MeHblwe 3HayeHusi, coom-
eemcmeayrou,e2o MUHUMasIbHOMY 3Ha4YeHUI 8bIXOOHO20 MOKa.

5.5.5 HacTtporka dpunbTpa aHanoroBoro BbIXo4HOro curHana

1]

Ansa npedomepaweHusi cpabambieaHusi ucnoJsiIHUMesibHbIX ycmpolcme 8
cucmemax aemomMamu4yecKo20 KOHMPOJIsi U ynpaesieHusi e pesysibmame
cny4qaliHbIX KpamKo8pPeMeHHbIX CKa4yKoe u3MepsieMbiX eesluduH & rpeobpa-
308ameJisix npedycMompeH HU3KoO4YacmomHbIU yughpoeoll ¢hunbmp aHaso-

2068020 8bIXOOHO20 cu2Hasna c peaysiupyemMoli MOCMOSIHHOU 6PeMeHU.

[ns nepexoga K MEHIO YCTAaHOBKM NapamMeTpoB
cnepyeT HaxaTtb kHornky YCTAH.

TA Z0.0°C

5391

_mb | TPAA | KOHTE

B MeHI0 ycTaHOBOK NapamMeTpoB KHOMKaMn A ©
¥V Bbibpate «YCTAHOBKA YCPEOHEQ-
HUA». Ha tabno otobpaxaeTcs 3Ha4yeHue no-
CTOAHHOW BpeMeHn dourbTpa BbIXOLHOrO TOKa
npeobpasosartens. Haxatb kHonky PEJAK.

HCTAHOERA YCPEOHEHHA

1UE

Bhlx0d] & | w [PELRK.

Ncnonb3ysa kHonkv E==0 A v V oTpegaktu-
poBaTb 3HadYeHWe MNOCTOSAHHOM BpemMeHWu. Pe-
AaKkTupoBaHMe  MNpou3BOAUTCA  aHanorn4yHo
npoueaype onncaHHou B 5.6.3. HaxxaTb KHOMKY
BBO/A.

HCTAHOEKA YCPEAOHEHHA

010

(=« [ & | w |EE0]]

HUS1 8bIXOOHO20 MOKa He rnpou3eooumcs.

- MocmosiHHasi epemeHuU ¢hunibmpa aHas10208020 8bIXOOHO20 cu2Hasia rnpeo6-
1 pa3oeamensi Mokem 6bimb 3a0aHa @ Auana3oHe 0 do 120 cekyHO. lpu yc-
maHo8Ke 3Ha4yeHusl 3Moe20 fnapamempa, pagHo20 HYJIl0, ycpeOHeHuUe 3Hay4e-
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5.5.6

HacTpouka penenHoro Bbixoaa

lpu cHwkeHuu (NpeeblweHuUU) 3HaYeHul pH (MB) aHanu3upyemMo20 pacmeopa
Hu)Xe (8blwe) ycmaHoeJsIeHHbIX 8 ripeobpa3osamerie npedesioe cpabambieaem
asmomamu4eckoe yrnpaesieHue mexHosio2u4eckum npoyeccom. lpu amom 3a-
Mbikaromcsi koHmakmsl pesne K2 (K1) (npunoxeHnusi A, b) u Ha nuyesou naHesnu
3axucaemcsi uHOukamop K2 (K1). Ecnu e meyeHue 30 ¢ 3Ha4YeHue pH He eol-
dem 8 ycmaHoeJsieHHble rnpedesibl cpabambieaem aemomamu4vecKasi cu2Ha-
nusauyus. lMpu amom ebiGaemcsi 38ykoeol cuzaHan u uHoukamop K2 (K1) Ha4yu-

Haem musambab.

[lns ycTaHOBKM NpeaerioB curHanusauum npwu
nsMepeHun pH criegyet HaxaTtb KHonky YC-
TAH.

TH Z0.0°C

5.39m1

bl [ TPAA | ROHTE

B mMeHI0 ycTaHOBOK napamMeTpoB KHOMKaMn A U1
¥V HyxHO Bblbpatb «YCTAHOBKA T[MPEAE-
NOB». Npn atom Ha Tabno BbIBOAUTCS 3HauYe-
HWe npegenoB cpabaTblBaHUS CUrHanM3aumm,
yCTaHOBNEHHble paHee. Haxatb kHonky PE-
OAK.

YCTAHOERA NPEAEMOE
MPEAEM1 4.00pH
MPEAEMNZ =.00pH

=00 4 | % [PEMRE.

Ncnonb3ya kHonkv IEx=N, A 1 V¥ crnegyert yc-
TAHOBUTb MUHUMAaribHOe 3HayeHue pH, Hwxe
KOoToporo cpabaTbiBaeT curHanusauus. Haxatb
kHonky BBOA.

YCTAHOBKA NMPEAEOE

0800

=+ | & | w |EE0]

AHanorMyHo ycTaHoBUTb pPH, Bbille KOTOPOro
cpabaTbiBaeT curHanusauusi. HaxaTb KHOMKy

BBOA.

YCTAHOEBKA MNPEAENOE

1000+

|—+ | & | w |EE0]

/N

lMpu ycmaHoBKe HYXHO y4Yumblieamb, YMO 3Ha4yeHue HWXHe20 rnpedena
0OJI)KHO 6bIMb MeHblUe 8ePXHe20.

5.5.7 PepaktnpoBaHue 3Ha4eHn KoopanHaT N3onoTeHUnanbHOM TOYKU

1

Ans npasunbHolU pabombl mepMoKoMneHcauuu Heob6xo0umo, Ymobbl KOop-
JduHambl U3onomMeHyuaabHOU MO4YKU, eeedeHHbIe 8 naMmsimb rpeobpasoesa-
meJisi, coomeemcmeoeasiu 3Ha4YeHUsIM MPUMEHsIEMOU 3J1eKmpPOOHOU cuc-
membI. 3Ha4YeHuUs1 KoopOuHam u3lonomeHyuasnbHol moy4ku pH; u E; yka3biea-
emcs @ nacropmax Ha 3/71eKmpodbl.
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TR 20.0°C
Ona penakTMpoOBaHUS 3HaYeHW KoopauHaT 11.34pHZ
M30MOTEHUMANbHON TOYKM  M3MEPUTENbHOro 5 39
anekTpoaa cnenyet HaxaTb KHonky YCTAH. |JH 1

__mt) | TPAA [ ROHTE.

B MeHI0 yCcTaHOBOK napameTpoB KHOMKaMu A v YCTAHOBKEA FHi H Ei
V¥V BbiOopatb «<YCTAHOBKA pHi n Ei». [Npwu PHi = TF.00

9TOM Ha Tabno BbiBOAUTCA 3HayeHus pH; n E;, Ei =- 25ml
yCTaHOBMNeHHble paHee. Haxatb kHonky PE-
AAK.

Bel<0d] 4 | w [PEAAE

YCTAHOEER PHi

Ncnonb3ysa kHonky E=X=0, A 1 V¥V YyCTaHOBUTb +

3HayeHue pH;. Haxatb kHonky BBO[. _ pH
'] & | w [EBO]
YCTAHHOERA

AHanorn4yHo yctaHoBuTb 3HadeHue E;. Haxatb

kHonky BBOL. mV
'] & | w [EBO]

HOPMUPOBAHHbLIX KOOPOUHam u3ornomeHyuasbHOU moYku (Hanpumep -
CYpbMSIHO20 3J1eKmpod0a), npu pedakmupoeaHUU 3HaKka 3Ha4YeHusi PX; KHon-
kamu A, V¥V cnedyem ycmaHoeumb Ha mabsio muz2arowuti 3Hak «<HET» u Ha-
)xamb kHonky BBO/. Nocne amozo npeobpa3zoeamesnib aemomMamu4ecku rne-
pexodum 8 pexxum 2padyuposKu.

f B CJ/iy4ae ucnoJsib3oeaHusi u3mMepumesibHO20 3nekmpoaa, He umerouie2o

5.5.8 BblIbOp OCHOBHOroO KaHana namMepeHusl.

TR Z0.0°C
1134 pH2
[ns BbiGOpa OCHOBHOTO KaHana M3MepeHus
crnieayeT HaxaTb kHorky YCTAH. pH1
|_ml! | FPAL. [ KOHTF.
ELIEOF KAHAMNA
B MeHI0 yCTaHOBOK NapameTpoB KHOMKaMn A 1 1

V BbibpaTb «BbIBOP KAHAJIA».
HaxaTtb kHonky PEQAK.

Ebl0d] & | w [PEMRE.
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EEIEOF RAHAMA

KHonkamn A n V¥ Bbi6paTb HOMeEp KaHana, Ko- 2
TOpbIN OOMKEH BblTb OCHOBHbLIM. HaxaTb KHOM-
Ky BBOA.
ibl00] . | w  [PEMAE.]
Ha ocHoBHOM undpoBomM none Tabno otobpa-
XaeTca pesynbTaT U3MepeHus BbIOpaHHOro
TR z0.0°C

KaHana B YCTaHOBNEHHbIX cornacHo n. 5.3.1 539 pH1
eavHuuax. Ha pgononHutensHOM UUpOBOM
none Tabno otoGpakaeTcsi M3MEepeHHoe 3Ha- pH2
YeHue roro KaHana B BblIOpaHHbIX eaunHU- -

APy P a [ wil)_| TPAA| KOHTF.

Lax, Temnepartypa pacTBopa W BUA TEPMOKOM-
neHcaumu.

lMocne u3mMeHeHusi HOMepa OCHOBHO20 KaHasla u3MmepeHusi npeobpa3osa-
menb ucnonb3yem 2padyupo8oyHbie kKoHcmaHmsl (5.4) u napamempsbi (5.5),
ycmaHoeJsieHHble npu rnpedbioyweM nepeKroYeHuU KaHamnoe unu (e nepsebii
pa3) ycmaHoeJIeHHbIe 10 yMOJIYaHuro rpouzeodumesiem rpeobpasosameris.

5.6 Pexunm «KOHTPOJIb MAPAMETPOB»

Pexum «<KOHTPOJIb MAPAMETPOB>» npeagHasHadeH ans npocMmoTtpa na-
paMeTpOB 3NEKTPOLHON CUCTEMbI, COXPaAHEHHbIX B NaMsATK NpeobpasoBaTens:

- 3Ha4YeHUW KoopauHaT U30MoTeHUManbHON TOYKN,

- 3HAYeHUS KPYTU3HbI ANEKTPOLHON XapaKTEePUCTUKN,

- 3Ha4yeHun pH ncnonb3oBaBLUMXCS NPU rPagyvpoBKE PacTBOPOB U UX TEM-
nepartypbil.

B pexume «KOHTPOJIb [MAPAMETPOB» omob6paxaromcsi KOHCmMaHmMbl
A 3/1eKmpoOdHOU cucmemMbl MOJIbKO 8bI6PaHHO20 OCHOBHO20 KaHaJsla u3Mepe-

Husi (5.5.8).
TR Z20.0°C
1134eH2
Ons Bblbopa pexmma «KOHTPOJIb [MAPA-
METPOB» crnieqyet HaxaTb kHorky KOHTP. pH1
|_ml | FPAL. | KOHTP. | YCTAH.|
[ns npocMoTpa 3HaYeHWi napameTpoB, NOMAy-  |KOHTPOME
YEHHbIX NpU Npeablayllen rpagyvMpoBke, uc- Fri=  7.00
nonb3ytoTcs KHoMkn A 1 V. Bbixog B peskum E';_‘ 21?:'"5”
N3MEpPEHNs MNpOM3BOAMTCS MOCMe  HaxaTus -
kHonkn SAKOHYUTDb. JAKOHYHTE | o | W™

HOPMUPOBaHHbIX KOOPOUHamM U30MomeHyuanbHolU moYKu (Hanpumep -
CYPbMSIHO20 3J1eKmpo0da), Ux 3Ha4YeHusi Mpu MPoOcMompe napamMempoe He
eblieodsImcH.

i‘*_o. B CJ/iy4ae ucnosib3oeaHusi u3mMepumesibHO20 3nekmpoda, He umerweco
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6 TEXHUHECKOE OBCIYXXUBAHUE

pagyvpoBKy M NpoBepKy npeobpasoBaTtenel cnegyet NpoBOAUTbL B crie-
OyLWUX cryvyasx:

- Iocre PeMoHTa Unu AnUTENbHOIO XpaHeHUs;

- NPV NOBEPKE U NEPMOONYECKOM KOHTPOIE OCHOBHbIX XapakTepucTUK npeob-
pasoBaTens, ecn BbIICHAETCS UX HECOOTBETCTBUE HOPMUPYIOLLIUM 3HAYEHNSM.

7 ABTOMATUYECKAA OUATHOCTUKA NPEOBPA30OBATEJIEN. XAPAK-
TEPHbIE HEUCIMPABHOCTU U METOObl UX YCTPAHEHUA

Cpasy nocrne BKNYeHUa npeobpasoBaTenb MNPOBOAUT CaMOTECTUMPOBAHME.
Mpn obHapyxeHun HencnpaBHOCTM NpeobpasoBaTens WM 3NEKTPOAHON Cuc-
TEMbI, a Takke, ecrnn B npoLecce rpagympoBky 6binn gonyLueHbl owmnbkn, npe-
obpasoBaTtenb BbIBOAUT Ha Tabno coobueHne ob owwmnbke.

BHelHee nposiBneHne owmnbok, BEpOATHAst NpUYMHa U METOAbl UX YCTpaHe-
HUSI NnepeYuncreHsl B Tabnuue 1.
Ecnu HencnpaBHOCTb CaMOCTOSITENBbHO YCTPaHUTb He yaaeTcs HeobxoaMmo
0bpaTUTLCA Ha NpeanpUATUE NPON3BOASILLIEE PEMOHT.

Tabnuua 1
BHelwHee nposasneHune
N NPU3HaKN Heuc- Xapakrtep BeposTHas MeTop
npaBHOCTU, coodLLe- HencrnpaBHOCTU npu4nHa yCTpaHeHusi
HWe Ha Tabno
1 2 3 4

HeuncnpaBHOCTU U OLUINGKKN, BO3HUKaIOLME NMPU N3MEPEHUAX

1 [lpn BKAOYEHUN
Tymbnepa «CeTb» Ha
Tabno HeT MHAMKaLUWN.

HeT nutanus.

O6pbiB B CeTeEBOM
npoBoae.

MpoBepuTb N OTPEMOH-
TUpoBaTb CETEBOM MpPO-
BOL.

Hyc 3000...2000)
mB.

B QrneKkTpoge cpas-
HEeHWUs NV HapyLle-
HO UCTEeYEeHUs anek-
TponuTa 13 Hero.

2 Ha T1abno coobuie- | HanpshkeHne Ha | ObpbiB B uensx YCTPaHUTL 0BpLIB
Hune: «lMEPEIMPY3KA | Bxoge npeobpa- | anekTponos. '
NO BXOAY», 3Byko- | 30BaTens BbIXO- | QniekTpoabl He no- | Morpy3antb 3nekTpoabl B
BOW cCUrHan. ANT 3a Mnpeaenbl | rpyXeHbl B pacTBOpP. | pacTBop.
AvanasoHa  (Mu- | BosayluHble ny3bipy | YaanuTte nyssipu. [po-

YUCTUTb  BNEKTPONUTU-
YeCKUM KoY, NPOMbITb
ero B ropsadyen Boge u
3anuTtb KCI.

3 Ha Tabno wmwuraet | Hegonyctumas
o

GMMBON «°C. ;ig;igj;ig;oro Temnepatypa aHa- | MpuBecT B COOTBETCT-
DACTBOPA (TONBKO nM3npyemMoro pac- | Bue Temnepartypy aHa-
NSt aneKTPoIoE, TBOpa OTNMYaeTcs | NIM3NPyeMoro pacteopa
He AMEIOLLIVX oT TemnepaTtypbl | UMW BbINOMHUTL  pa-
HOPMUPOBAHHbIX rpagyMpoOBOYHbIX AYNPOBKY npeo6pa30:

pacTBopoB  6ornee | BaTens gns Tpebyemoi

KOOpAWHAT - W30~ o\ ha 2,0 °C. Temneparypebi.
noTeHUManbHon
TOYKMW).
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[podomkeHue mabnuubi 1

1

2

3

4

4 Ha Tabno cooOue-
Hue: «lMEPEIPY3KA
PE3YJIbTATA pH»,
3BYKOBOM CUrHarn.

lMonyyeHHoe B
pe3ynbTaTe pac-
YyeToB 3Ha4veHue
pH BbIxOOUT 3a
npegensl guana-

O6pbiB B uenu anek-
TPOAOB.

YcTpaHuTb 06pbIB.

OnekTpoabl He norpy-
XXEHbI B pacTBop.

Morpy3nTb anekTpoabl B
pacTBop.

BosaywHbie nysbipn B
3eKTpoae CpaBHEHUS
UNn HapyLleHne ncte-

Ypannte nysbipu. [lpo-
YUCTUTbL  QNEKTPOSNIUTU-
YECKUM KoY, NPOMbITb

30Ha (MUHYC | YeHNa  anekTponuTa | ero B ropsiyen Boge U
2...16) pH. N3 Hero. 3anutb KCI.
pagyvpoBka npoB.e- | [lpoBecT  MOBTOPHYHO
JEeHa HEBEPHO. rpagyvpoBKy.
5 Ha tabno coobuwe- | Hegonyctnmoe O6pbiB nnn 3amblka- | YcTpaHuTb 06pbiB  unu
Hue: «OLUMUBKA W3- | conpoTtuBneHne |HMEe B LENN TEpMO- | 3aMblKaHKe.
MEPEHUA TEMIIE- | TepmogaTymka. JaTtyuka.
PATYPbIl», 3BykoBou HeucnpaBHoCTb Tep- | 3aMeHUTb  TepMmoaart-
curHan. MoAaT4uKa. YUK.
YCcTaHOBNEHHbIN Tep-
moaatyuk nmeet HCX
otnnyHyto ot Pt100.
O6pblB  MNM  NIIOXON MNposepute _ coeamHy-
KOHTaKT B  uensix TenbHble kabenu n Ha-
AEXHOCTb  KOHTaKTOB.
3MEeKTPOAOB.
Heponyctumo YCTpaHUTb NPUYMHY.
BbICOKOE  3nek- | QnekTpoabl He non-
MorpyauTb anekTpoabl B
TpUYeckoe  CO- | HOCTbO MOrpyXeHbl B DaCcTEOP.
npoTUBNEHne pacTBop.
ANEeKTPOLHbIX BosaywHble ny3bipu B | Yaoanutb ny3bipu. [po-
uenen. 3NEKTPOAE CPaBHEHUS | YACTUTb  ANEKTPONUTK-
WU HapyLeHO WCTe- | YECKUIM KoY, MPOMbITb
6 lNokasaHua npeob- YEeHMs  3NEeKTponuTa | ero B ropsyeil Boge u
pasoearens HeycTon- U3 Hero. 3anutb KCI.
HMBbI. MpoBepnTb LenocT-
BrnnaHne anek- | HeT HagexHoro 3a- | HOCTb npoBoda 3a3eM-
TPOMarHUTHbIX 3eMmneHnss  npeobpa- | NeHMss U 3a4YUCTUTb B
NMoMEX. 3oBarens. MeCTe npUcoeanHeEHNS
K 3a)KUMY 3a3eMIeHuns.
bes wucnonb3oBaHus
HeBepHoe Bknto- | TepMoaaTynka He yc-
YcTaHOBUTL NepeMbly-
YyeHne npeobpa- | TaHOBNEHa nepemMbly- «
3oBaTens. ka 9-10 Ha konogke Y
BY-216.6MW.
Bbixog n3 ctpos unu
7 TlMokasaHua npeob- noBpexaeHne un3me-

pasoBaTtens He uame-
HAIOTCA NpPU U3MEHe-
HuUM pH (Eh) aHanu-
3vpyemMomn cpesbl.

PUTEMBLHOIO 3MEeKTPO-
aa.

3aMeHUTb ANeKTpos.

3amblkaHne B Lensx
3MEKTPOAOB.

MpoBeputb  coeanHK-
TenbHble kabenu n ycr-
PaHUTb NPUYMHY.
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OkoH4yaHue mabnuusbi 1

1

2

3

4

HeucnpaBHOCTU 1 OWINGKN, BbiIBNieMble NPU rpagyMpoBKe

8 lNpeobpasoBatenb He-
npaBunbHO onpegensieT
ncnosnb3yemMmbl npu rpa-
OyMpoOBKE pacTBop U3
nepeyHs paboumx aTa-
noHoB C pHas: 1,65,
4,01, 6,86, 9,18, no
FOCT 8.135-2004

Owwunbka npu npuroTos-
NEHUN rpagynpoOBOYHOIO
pacTBopa.

MpurotToBUTL HOBBIN
pacTtBop W MOBTO-
pUTbL rpagynpoBKY.

BeeneHHble B npeobpa-
3oBaTenb  KOOpAWHaThI
M30noTeHunanbHON TOY-
KW He COOTBETCTBYIOT
NacrnopTHbIM 3HAYEHUSM

Beectn  npaBunb-
Hble  KoopAuHaTbl
n3onoTeHumansHom

Toukn (5.5.7). Tlo-
BTOpUTbL rpagynpoBs-

npUMeHsieMon anek- |
TPOAHOW CUCTEMBI. Y-
onektpoa  BbipaboTtan | 3aMeHuTb anekTpoa

CBOW pecypc wunm Hewuc-
npaBeH.

M MOBTOPUTb
OYVIPOBKY.

rpa-

9 Ha tabno coobLeHue:
«3HAYEHME
pH1=pH2». Yepe3 4-6
cekyHa coobuleHne ra-
cutecd, n npeobpasoBa-
Tenb npegnaraeTt no-
BTOPUTb  FpagyupoBKy
No NepBOMY pacTBOpY.

PasHuua wmexay

3HaYEeHUAMU
QOC anekTpoa-
HOM CUCTEMBI,

N3MEPEHHbIMI B
nepBoM W BTO-
poM  rpagyupo-
BOYHOM pacTBO-
pe, HegonycTUMo
mana

Ownbka npu NpuUroToB-
NEHNUN pPaCTBOPOB WK
ncnonb3oBaHne npwu
rpagyvpoBKe OLHOrMo U

WcnpaButb oLwwmnbky

TOrO e pacTsopa. M NOBTOPUTL rpa-
Wcnonb3oBaHue ansa | OyNpoBKY.
rpagyvpoBKu pacTBo-

poOB,  pasnuyarLmnxca

MeHee 4YyeM Ha 1pH.

MoBpexaeHa paboyvas | 3aMeHNTb 3MNeKTpoa

MembpaHa uamepuTernb-
HOro anekTpoaa.

M MOBTOPUTb
OYVIPOBKY.

rpa-

10 Ha Tabno coobuie-
Hue: «3HAYEHUE
pH1=pH2». Yepes 4-6
cekyHa coobuieHue ra-
cutecd, n npeobpasoa-
Tenb npegnaraet no-
BTOPWUTb BBOJ 3HAYEHMS
pH BTOpOro rpagyvpo-
BOYHOrO pacTBopa.

BBog 3HauyeHus
pH BTOpOro rpa-
OYMPOBOYHOrO
pactBopa, OTnu-
yaiowieroca  oT
pH nepsoro, me-
Hee 4yeM Ha egu-
HUUy.

BBog HeBepHOro 3Hauve-
HUS.

McnpaBuTb olwmnbKy.

11 Ha Ttabno coobuwe-
Hue: «BHUMAHMUE!
HEOQONYCTUMOE
3HAYEHME Ks.»
Uepes 4-6 cekyHg co-
obuieHne racutca, W
npeobpasoBarenb
npegnaraeT MNOBTOPUTL
rpagyvpoBKy Mo nepBo-
My pacTBoOpy.

Owwunbka npu npuroTos-
NEHUN TPagyMpPOBOYHbIX
pacTBOPOB.

WcnpaButb oLwwmnbky
W noBTOpPUTbL pa-

OYVIPOBKY.

Onektpoa  BblpaboTtan
CBOW pecypc Wnn Hewuc-
npaBeH.

3amMeHnTb anekTpoa
N NOBTOPUTL rpa-

OYVPOBKY.
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NMPUNOXEHUE A
(obsizaTenbHoE)

Cxema aneKkTpuyecknx coeauHeHnn npeobpasosarens M-216.5MU

Mpeobpa3oBatenb

m—
e

RS232 £ < I_U Lu ®
LE 4L }\LE N A= J.§J.§ K2 il
eelee|eoe||leee 222| leeee| 2221229
ites] =] =] B k=== =R=g=1 g I=R=]I=p=|
Kp| K
1 3
I %)

3 g KopobOxa 3\, Un
CoeaAMHUTENbHANA

Inextpos
MIMEDHTE N HEIN
- -2

3nextpog
MIMEDHTE Nb HBIM
nghll
P11

&4

h Inextpoa
CDAE HEHNA

&4

C
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NMPUNOXEHUE b
(o6si3aTenbHoE)

Cxema aneKkTpunyeckux coegmHeHMn npeobpasoBarens 1-216.6MU

Bnok npeobpazoBaHus

__-‘--‘-—-__
(5] o Jr’J;_]
i, o b LULA @
T SRR . ucE.L a8 K2 K1
2@ @@@ @@e @@J_@@
56| 1
1 3
@
~Un
(o] o) ] -+
o o) o 4
@ 551\\—// ® )
1716 15 14 13 12 11w9 876 54 321 i

i G

Yeunutene
BXOQHON

Konoaka
coegHHIUTENbHaA
Hp

h Inextpoa
Cpas HEHMA

PucyHok B.1 — Cxema BKIOUYEeHUS C NPUMEHEeHUueM TepMogaTymka
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NMPOAOITKEHUE NPUNTOXEHUA B

Bnok npeobpa3soBaHuA

@
1
»Un
s "\ 2
@ AN/ S !
1716 1514 13 12 111115p 87654321 e lin
l@@J %J L@@ [e2c[ec[zee
4 5 s '__! E
Ycunutene
BXOAQHON

Anextpog ~
MIMEDNTE N Mk

Inextpog R
MIMEDMTE N Ml

InexTpoa
CPpakHeHmAa

PucyHok B.2 — Cxema BKInoYeHUs1 6e3 npuMmeHeHUA TepmMmoaaTymka
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NMPUNOXEHUE B
(cripasoyHoe)

3HayeHusa pH pabouunx atanoHoB (FTOCT 8.134-98)

Tabnuuya B.1

0,05 0,05 0,025 monb/Kkr Ha- 0,01 Kanbuumn

MOIb/Kr MOnb/Kr TPUN MOHOrMAPO- | MOMb/KP rmapokcua
°C Kanum Kanum docdat + 0,025 | HaTpui | (HACbILLEHHbIN

TeTpaokK- rmopo- | MOSMb/Kr Kanuwn an- | TeTpa- | pacTBOp npu

canat dranat ruapodpocdat 6opar 20 °C)
0 - 4,000 6,961 9,451 13,360
5 - 3,998 6,935 9,388 13,159
10 1,638 3,997 6,912 9,329 12,965
15 1,642 3,998 6,891 9,275 12,780
20 1,644 4,001 6,873 9,225 12,602
25 1,646 4,005 6,857 9,179 12,431
30 1,648 4,011 6,843 9,138 12,267
35 1,649 4,022 6,828 9,086 12,049
40 1,650 4,027 6,823 9,066 11,959
50 1,653 4,050 6,814 9,009 11,678
60 1,660 4,080 6,817 8,965 11,423
70 1,67 4,12 6,83 8,93 11,19
80 1,69 4,16 6,85 8,91 10,98
90 1,72 4,21 6,90 8,90 10,80
95 1,73 4,24 6,92 8,89 10,71

3HadeHune pH npy NPOMEXYTOYHbIX 3HA4YEHUSX TeMnepaTypbl onpenensaTcs
NUHENHON MHTEepnonsunen.
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NMPUNOXEHUE T
(cnipasoyHoe)

Anroputmsbl padboTbl Nnpeobpa3oBaTeneun

TA 20.0°C TP 200°C TR 20.0°C TR 20.0°C KOHTPOMb .
1134pHZ | e 1134pHZ 1134pHZ 1134 pH2Z FHi=  T.00 [~ |
> " EiHTE. Ei=- 25nl
] pH1 mi1 . pH1 ] pH1 ——> ks= 100
[_mll | FPAA | KOHTE [l | TPAA. | KOHTE: [l | TPAA | KOHTE. JHEOHYHTE | & | W |
[‘papynpoBka f A .
le
TR 20.0°C NOMECTHTE. SrEKTROL YCTAHOEKA TEMMNEPATSPL | el |TPALSHPOERA TR 20000 FPALYMPOERA [ & |
1134pHZ E MNEPELIH POCTEOR | FRCTE.1 pacTE1 | HRE
5 W HAMMWTE EEOA - o == = >| —
) pH1 To UC [ my ] pH
[_ll | TPAQ | ROHTP. [T ] & | w [ EBE0 ] - ZHROHYHTE (=] & | w [|EBE0A ]
EED. \
N e
FPALYHPOEKA TR 20.0°C MPALYHPOEKA FPALYHPOEKA TR 20.0°C| S| MoMECTHTE SMEKTROMbI FPALYHPOEKA TR 20.0°C
FARCTE.Z FARCTE.Z FACTE.Z B0 ETOPOM PACTEOR FACTE.1
=] — H HAHMHTE EEON (—V
. TJpH —~] . TJpH mY g .1 OpH
[+ | & | w [EBE0 ] <€ [ | & | w [ EBB0 JAROHYHTE 2AROHYHTE [ | & | w [ EBE0
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NMPOAOIKEHUE NPUNOXEHUA I

TR 200°C
11.34pHz2
53 9 pH1
[_mll [ [PA [ KOHTR
ma A\
B |YCTAHOBRA TEPMOKOMN, YCTAHOBKA TEPMOKOMN. | purem
. TP G TP =
bl00] & | w [PEOAE] | & | w [EROO |
)F' TR [
BFS  |YCTAHOEKA TEMMEFATSRH YCTAHOEKA TEMMEFATYRH | SN
|| > v |
— — +
Te U° 9)°C
] & [ w [PEAAK [ —«' | & [ w [|EBREOA ]
ez
B |YCTAHOERA AHAMASOHA YCTAHOEKA AHAMAZOHA YCTRHOBKA QHANASOHA | ey
B |(HA4Ano 0ooeH TS HAYANG HOHEL
Ak, | v | | v |
3 L OHE L, 200eH N — | —
P
A & | w [FEMRAE nn | BEO. |
[yre=]
BN |YCTAHOBKA YCPEOHEHHA YCTAHOBKA YCPEAHEHHA | mrem
. PELAK. [~
——
c (s
0] e | W [PEARE [ | & [ w |EBROA
B |YCTAHOEKA NPEAEADE YCTAHOEKA MPEAEADE YCTAHOERA MPEAEANE =
B |nPEQENL 4.00eH PEAK, MPELEML —= MPEAENZ) g
—————NpEAEZ  S006H é
BREAOAN] & | o [PEAIAE nn nn
| — 1] | — ‘_I
mrsm  |JCTRHOBKA FHi W Ei YCTAHOEKA FHi YCTAHOEKA =
v | FHi = T.00 FEAR. ] —~ |
(i =- Z5ml —> &+
. pH mV
| I I [T T [ — ' | & [ w |EBE0] [« | & [ w |BR0
mram  [FH/E0F RAHAMA BLIEOF HAHANA |
—~ 1 FEAGE. 2 —~
d BEOA
1] & [ w [PEARK Bbi<00] & | W |PEOAK
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