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1 OBLUME YKA3AHWA

1.1 pH-meTp pH-150MIA (nanee - npubop) npegHasHa4YeH 4NA MaMeDeHWA NoKasaTens ak-
THEHOCTW MOHOB Bogopona (pH), OKMENKTENEHO-BOCCTAHOBUTENLHOTD NoTEHUManNa (Eh) v Tem-
NepaTtypk! BoAHL PACTBOPOB W HENOCPEACTBEHHOID MaMepeHna PH MACE W MACONDOAYKTOB.
Hamepeanue pH, Eh W TeMNepaTypbi OCYLLECTENRETCA C NOMOLLBIO NEPBXMHBEX M3MEDUTENBHBIX
npeofBpasosarenei - MaMepUTENLHONo 3NeKTPOAE, 3NeKTPOA CPABHEHWA W TEPMOOAaTHMKE 1
BTOPMYHOND WaMepuTEnsHoro NpecBpa3obatens (Danee - npectpalosatens).

1.2 pH-meTp ABNAETCA NOPTATMBHLIM NPUOOPOM C CeTEBLIM M ABTOHOMHEIM MUTaHKEM W
MOMEeT BbiTe NpUMEHEH B NaBopaTopHAX NPEANPUATHA M HAYYHO-MCCNEA0BATENLCHMX YHPEeXK-
OEHWI pasniYHLIX OTPAcNeH NPOMBILNEHHOCTH, @ TaIoKe ANA ONepaTHEHBIX WIMEPEHWH Ha
NpeanpUATHAX NMLLEEOR NPOMBILLNEHHOCTH W B 0BNacTV oXpaHsl OKPYHEHLLEA NPUPCOHOA
cpegbl.

1.3 MpeobpasoBaTtens COOTBETCTAYET TEXHUYECKM yonosuam TY 4215-051-89650280-
20089. Mo ycTOM4MBOCTH K BO3GEACTBMIO TEMNEPATYPL M BNAMHOCTH OKpYXalLLero Bo3ayxa
npuGop cooTeeTcrayeT rpynne 3 MTOCT 22261-94.

2 OCHOBHBLIE TEXHU4ECKWE XAPAKTEPUCTUKKA

2.1 [lwanazcHsl WamepeHins 1 LeHa HAWMEHBLIEND Pa3pAaa UMBPOBOro OTCHETHOTO YCTPOR-
CTBA (UCKPETHOCTE) NpeoBpasosatens COOTBETCTBYIOT IHAYEHUAM, yKadaHHbIM B Tabnuue 1.

Tabnuya 1

Mamepreman BennyuHa
. EnuHuua OuanaaoH
(ycnoemoe ﬂﬁQSHS‘:i::;E pPEXMME HMaMeps WaMEpeHIR |  WaMepeHWs JvcKpaTHOCTE
Mokasatens aKTMBHOCTH MOHOB BOAopoaa A ot muHyc 1,00 0.01
{pexmm pH) oo nmoc 14,00 i
OKUCNKTENEHO-BOCCTAHOBMTENEHBIA NOTEH-
uwan wnu anekTpogevaywas cuna (30C) mB p,nhft'll::gszgggg 1
3NEKTPOXMMHHECKMX AHeeK (pexuM mY)
TemnepaTypa aHanWaupyeMmor cpedsl (pe- o oT MuHyc 10 i
Mo 1) ao nnoc 100

2.2 BuayankHein OTCHET 3HEYEHWA MAMEPAEMON BENWYUHE! NPOWM3BOAMTCA B LMdpoBoi
hopmMe No KWOKOKPUETANNWYECKOMY AMcnneo B eguHnuax pH, mB, °C.

2.3 [Muranve npeobpa3oBaTENs OCYLUECTENASTCHA OT ABTOHOMHOM WCTOMHWKE NOCTOAHHOM
TOKA, COCTORLLEND W3 YEThIPEX SNeMeHToB HanpmreHuem ot 1,25 B no 1,5 B (gonyckaerca
npUMeHeHWe NoBoro ApYroro aBTOHOMMOra MCTAYHWKA HanpsxeHwem ot 5 0o 6 B).

MpeaycMoTpEHO Takke nuTaHne npeobpasosarens Yepea BNok ceTesoro NMTaHKA (BX0OuT
B KOMMNEKT NOCTABKM) OT CETH 0OHOMEIHOMD NEPEMEHHOTD TOKA HanpsweHuen (220422) B,
vactoton (50 £ 0,5) Mu.

MowHocTs, noTpeBnaeman npecbpaloeaTenam Npy NMTAHWK OT CETH NEPEMEHHOND TOKA,
He Bonee 8,0 B-A.

[onycTuMas NpoOoMKMTENEHOCTE HENpepLIBHON paBoTel He MeHee B 4. Bpems nepepsisa
[0 NOBTOPHOMD BEMKOYEHWA NPW NMTAHKWW OT CETH HE MeHEE 15 MUH.

YpoBeHs cpabaThiBaHnA BETOMATHHECKOR CUIHANMAALMM NOHWKEHWA HaNPAKeH!s aBTo-
HOMHOTO MCTONMHMES MMTEHWA HAxX0AWTCA B npegenax ot 4,6 ae 5,0 B.
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2.4 MakcumansHoe aHaqeHue Toka, noTpetnaemos npeabpagosaTenes 0T ABTOHOMHOM
WCTOYHKKA, He Bonee 10 mA,

2.5 MNpuBop npeaHasHaqeH AnA paboTs B CNeAYIOLLMX YCROBKAX SKCNNYaTALMA:

- TeMnepaTypa okpywaiolwero eozayxa ot 5 °C go 40 *C;

- OTHOCHTENBHER BASKHOCTL BO3Ayxa fo 90 % npu 25 °C;

- arMmocirepHoe naesneduve ot B4 no 106,7 «Ma:

- aHanuWanpyemMan cpeaa - BOAHLIE DACTEORE HEODTEHUYECKMX W OPraHUYeckux coenun-
HEHWIA, TEXHONOMYECKWE PACTBOPK, TBEPALIE W BA3KWE cpefb xnebonexkapHoM 1 MACHOR Npo-
MEILLMEHHOCTH, He 0BpasyioLLMe NNEHOK U OCAMKOR Ha NOBEPXHOCTH SNEKTPONOE, NOMEPOE-
apeiobesonacHsIe;

- pabo4nii AManasoH TeMNBPaTYPE aHaNKIMPYeMoR Cpefkl ONPeaenaAeTes THMNOM 1c-
nons3yeMeslx 3NSKTROO0E.

2.6 B pesume pH npubop obecneuneaeT paboTy ¢ 3NeKTROOHLIMKA CUCTEMAMIM C HODMU-
POBaHHLIMK 3HAYEHWAMM HOOPOMHAT U30NOTEHLMANLHOR To4KK Eju pH; i 3aBucumocTeio 30C
3NEKTPOOHOR CHCTEMB! OT W3MEPAEMOR BENWYKWHE pH, onpegenABMoi ypasHaHnem

E=Ei+ Se(pH - pHi), (1)

rge  E - 30C anekTpodHoR CHCTEMB!, MB;
E; - hoOpOMHATA M30NOTEHUMANLHOW TOYKM 3NEKTPOOHON CUCTaMB!, MB;
pH; - KDOPAMHATA MAONOTEHLMANEHON TOYKM INEKTPOAHOR CUCTEMBI,
pPH - nokasatene aKTUBHOCTW MOHOB BoJOpOAa;
S - KPYTW3HE XAPAKTEPWCTHRM ANEKTPOAHON CHCTEMbI, MB/pH.

3HaveHue S, onpefenaeTch BbpaKeHHEM
5= 0,1984=(273.16 + 1)=Ks, 2)

rae  t- TemnepaTypa aHanuaupyemon cpeasl, “C;
Ks - ko3t hWUMEaHT, NO3BONAWWA YYUTEIBATE OTKNOHEHWE KPYTHIHL! 3NEKTPOaHON
CHCTEMB! OT TEOPETHHECKOrD 3HaYeHuR Ks = 1.

2.7 B pexume pH npubop obecnie4yueasT rpagyMpoBKy B KOMNNEKTE C ANEKTPOAAMUH,
UMELLMMK NApAMETPLI, NPUBEAEHHLIE B TaGnuue 2.

Tabnuya 2
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Tabnuua 3
Mpegen gonyckagMol 0CHOBHON
HMamepreman senuyuHa aBCconioTHON NOTPELUHOCTH
npecbpazoparens npubopa

MokazaTens akTHBHOCTH WOHOB Bofopoaa (pH) = 0,02 = 10,05
CEMCNMTENLHO-BOCCTAHOBWTENEHEIA NOTEHUKMaN, MB +3 %
TeMnepatypa aHanwaupyeMmoi cpeasl, “C T +2

Owana3zoHsl namepeHuA npubopa:

- B pexume pH -o71 0 go 14;

- B pexame | -01 0 °C go 100 °C.

2.10 MNpeaens AoNyCkaeMbiX 3HAYEHWA NONONHWTENBHBIX NOTPELIHDCTER NpeobpasosaTe-
nA, oBycnoBNeHHs!X M3MEHEHHEM BHELLHWX BNWAWMX thakTopos B Npedenax paboqei obnac-
TV NPMMEHBHWA, 0OM¥HLl COOTBETCTBOBATE Tabnuue 4.

Tabnuua 4
3HaqeHuR Mpenent AONYCKAEMBIX 3HEYEHWA
BAMAICLLMX Be- | [ONCHAHMTENBHBIX NOTPEWHOCTEN B
nW4KH B Npede- | AONAX Npeaena AonyckasmMon oc-
EsUMe nax paﬁcl:-lﬁﬁ HOBHOW aGConioTHOA NOrpeLIHoGTH
GRETOpG oBnacTti npu- npecbpasoBaTens:
MEHEHWA NPE- | B pEXMME | B pEXWMME | B pEXMMe
obpazoBaTens pH Eh 1
1 TemnepaTypa aHanwanpyemon | oT MuHyc 10 *C 1:5 - -
cpefbl NpW aBTomatwdeckol W | oo nnwoc 100 °C
PYHHOW TEPMOKOMMNEHCALMK
2 ConpoTHBNEHWE WAMEDWTENb- ot 0 go 1000 1,0 0.7
HOTO ANeKTPOOA Ha Kawable MOm
500 MO
3 ConpoTeneHWde anekTpoga | ot 0 go 20 kOm 1,0 0.7 =
CPAaBHEHWA Ha kaxmase 10 kOm
4 Hanpskerue NuTaHus o1 198 po 242 B 1.0 0.7 0.5
5 TemnepaTypa OKpPYXalWEero e b 3 B 1.0 0,5
BO3Oyxa, Ha kawawe 10 °C oo 40 °C

KpyTuaHa XapakTepucTiW 3nekTpod- | KoopouHatel MW3onoTed- | KoopawHaTtel H3onoTeH-
HOW cucTeMel S (Mpu t = 20 °C), mB/pH | unansHoi Toukm E;, MB | uMansHoW To4EM pH;

ot musyc 55.0 go muHyc 61.0 | ot Musye B0 ao nnwoc 30 or 3600 7.5

2.8 B npubope npegycMoTREHa PYYHER KM AaBTOMAaTHYECKAR TEMNEPATYPHAR KoMNeHca-
uMA MameHeHns 30C anekTpoaHoi cucTemel. [1Mana3oH TepMoKoMneHcaUk npecbpasoeaTte-
ng ot MuHyc 10 *C ao nnwoc 100 “C. [rvana3oH py4HOW YCTAHOBKW TEMNBPaTYphl OT MHHYG
10 *C po nmoc 100 °C,

2.8 MNpegentl gonyckaemiix 3HA4EHIA OCHOBHOM aBCOMOTHOR NOFPELUHOCTH NPUBEOEHL B
Tabnuue 3.

2.11 [onyckaeman BENUYWUHA CONPOTHBNEHWA MIMEPMTENLHOMO 3NexTpoda - He bonee
1000 MOmM.

2.12 [onyckaemas BenwqWHa CONpPOTMBIIEHMA 3NexkTpoga cpaeHeHus - He bonee
20 kOm.

2.13 Bpemsa ycTaHoBneHwa pabovero pexuma npubopa He NpessIluaeT 15 MUK,

2.14 MaBGaputHele paameps! npeofpasosatend (QnuHaxwWpuHaxesicota) - He bDonee
2008255 mMM.

lMacca npeoBpasosatens - He Bonee 0,3 kr.

2.15 MpwBop 0THOGUTCR K BOCCTAHABNWBAEMBIM, PEMOHTHURYEMBIM Uafenuam oblero Ha-
IFHAYEHWA.

CpegHes BpeMA BOCCTAHOBNERWA paBoTocnocoBHOro cocTeRHWA NprGopa - He Gonee 1 4.

2.16 CpenHss HapaBoTia Ha 0Tkaa npeoBpa3soBarens He meHes 3000 4.

KpuTepuem oTkaaa ABNABTCA HECOOTEETCTEME TpeboaaHWAM 2.9 HACTOALLErD hopMynApa.

217 MNonHei cpegHvin cpok cnywbel npeobpaloeaTens - ve Meqee 10 net.
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3 MAPKWPOBKA

3.1 Mapkupoeka npuBopa JOMmKHa COOTBETCTEOBATE NOCT 22261-94 1 YepTemam nped-
MPUATHA-MATOTOBMTENS.

3.2 Ha kawaomM npeobpaioeaTens O0MHE BbiTe HAHECEHk!: TOBANHLIN IHAK NPeONPUATIA-
W3rOTORMTENRA; HAMMEHOBAHME (MNW YCNOBHOE HaWMeHoBaHwe) npubopa; aHak MocyaapCTBeH-
HOTO PEECTpE; 3aBOACKOR NOPAOKOBLIA HOMED; N WAroTOBMEHWA; HaaNUee «Caenaqo B Poc-
CHM».

Ha Bnoke ceTeBoro NUTAHWMA OMKHL BbiTe HAHECEHB!: YCNOBHLIE 0bo3HaYeHWA BUOOB W
HOMMHANLHBIE 3HAYEHWA HANPAMEHUA NWTAHLWENR CETH, BRIXOOHOTO HANPAKEHNA 1 BEOOHOID
Toka; cumaon C2 (MenbITaTensHoe HanpAkeHue w3onauun) no MOCT 23217-78; cMMBon Knac-
ca sawuTtel || no TOCT P 51350-99.

3.3 Cnocof W KA4ECTBO BEINOMHEHHWA HAANKCEH W 0B03HAYEHWA OOMKHE! 0DBCNEBYMBATE WX
yeTkoe W AcHOoEe WaobpaweHUe B TeueHue cpoka cnyxbul npubopa. 3aB0ackoin HOMEP W rog
MIroTOBNEHWA OOM¥HEI PACMONATATLEA HA HECLEMHOW YacTk npeoBpasoBatenn Ha BUOHOM
MEecTe.

4 KOMMNEKTHOCTE

Komnnexkr noctaekn npubopa cooOTEETCTBYET NEPEYHIO, yKazaHHoMY B Tabnuue 5.

Ty

Tabnuua 5
HawmenopaHue Obo3Ha4YeHue Kon- MpumMeyanue
BO LT,
Mpeofpazoeartens pH-150MK FPEA.2 20B.016 1
Bnextpog SCK-10803/4 (K 680.7) " Ty 4215-004-89650280-2009 1
SAnextpog ACK-10803/7 (K 80.7) " TY 4215-004-89650280-2009 f
Snextpon ACK-10605/4 (K 80.12) 7 TY 4215-D04-89650280-2009 Co BCTpOEHHBIM
Snewrpon ICK-10605/7 (K 8012} TY 4215-004-89650280-2008 TEPMOATEMEHTOM
Snextpon JCK-10616/7 (K 80.7) 7 TY 4215-004-89650280-2009 C HOWOM Qna MAca
Tepmonarvk TO11-1000-06 3 rPEAZ.995.002-05 e
LivaTie yHuBepcansueii LLY-05 MPEA.4.110.001 1 wmc“
Enox cetesoro nuTamms rPEA5.087.004-02 1
Kabens TPBAE.644.037 1 Mpunoxedie b,
MocTapnawoTCcA No
KaGens TPBEA.6.644.001-01 1 Tpefopaquio 3a-
KAIUMKE
Crakax H-1-50 roCT 25336-82 3 MocTaanaoTes No
MpomeiBanka 250 mn 1 TpeboBaHnD 3a-
Kewe ¢ Brnageiwam 1 HE3HMES
pH-metp pH-150MW ®opmyriap MPEA414318.001 00 1 3ka.
pH-metp pH-150MW PyxoBOACTBO RO |y 414318:001P3 1 3K3.
BKCNYATALMN
Mpumedadma

1) Npubop No TpeBoBaHAK FAXEIWKE KOMNNEKTYETCA CAHUM M3 NEPEYUCNEHHEK ANBKTRON0R C OTDEXEHIEN 8
rpade "Kon-go”. Jonyckaetca no TpefoBakmo 3akaiuika NOCTEENATL MoBoR apyroR anekTpap cepui 3CK-1,
o ANESTPOAHYIO MEY, COCTORLYI M3 MIWaPUTEMNEHOND ANEKTRO0A CEpHH 3C-1 W INBKTPONE CPaBHEHWUR el
acp-1.

2 Mpw eoMmAnaxTauuy nprGopa anesTpogom FCK- 10605, WMEKIWAM BCTPOEHHER TEPMOINEMEHT, TEPMOZET-
ik TOM-1000-06 He nocTasnAeTCcA.

3} HonyckaeTc NOCTABNATE ARYIOA GNoK NUTAHMA C NAPaMETRAMA, COOTRETCTEYHILAMI TEXHHHBEKAM YC-
nosaAM TY 4215-051-83650280-2009.

6

IPBA.414318.00100
5 NPAOYWPOBKA NPEOBPA3OBATENA

5.1 Mpapywpoeka npeobpa3oBaTens NPOM3BOAMTCA NOCIE PEMOHTAE MK GNHTENEHOTO Xpa-
HEHWA MY NEPHOAMHECKOM KOHTDOMNE OCHOBHEIX 3KCINYATALMOHHO-TEXHUMECKUX XapaKTepu-
CTHK, BCMH 0BHAPYKWTCA HECOOTBETCTBME HOPMMDYEMBIM 3HEYEHKAM, HO HE PEXe 0OHOTD pasa
B 6 M2C.

5.2 Mpapgyvpoeka npeobpa3zoceaTensA NPOMIBOAUTCA Ha YocTadoeke (Mpunaxexswe B). [nA
rpadyuposii npeoBpasosatens HeobxodumMsl cnedyoLiwe-npuBops:

1)  KOMNApaTop HANDAMEHWA, AWana3oH wameperni ot 0 go 2 B (wanpumep, P3003),

2) maravH conpoTweneHki knacca 0,02 (Hanpumep, MCP-60M);

3)  wWmuTaTOp 3NEeKTPOLHON CHCTeMbl (Hanpumep, M-02).

5.3 MpagyvpoBka NpeoBpaioBaTens B PEXWME WIMEDEHWA BenWYuHE pH NpoMaBoaMTeA
NPy aETOMATHHECKON TEPMOKDMNEHCALMKM W HOMHHANBHEIX IHAYEHWAX NaPaMETPOE 3NeKTpOL-
HOW cHCTEMBl pH; 1 E; (npMBEOeH:l B IKCANYATAUMOHHOR AOKYMEHTALMK NPUMEHAEMOTO 3NeK-
Tpoaa).

Mpy MENONLIOBAHKK 3NEKTPOAA C NapaMeTpamu pH; = 6,70; E; = 18 mB (vanpumep, 3CK-
10601/7, 3CK-10301/7, 3CK-10605/7, ICK-10305/T}, rpapgyvposky Npou3BoguTL B COOTBETCT-
BUM C rpagywposoyHoi TaBnuuel (Mpunowerwe B, TaBnuua B.1) cnegyowmm obpasom:

1) YCTEAHOBMTE HE MArasuHe conpoTueneHd MC conpoTyenedue 1077.9 OM (CoDTBETET-
ByeT TeMmnepatype 20,0 °C, Mpunoxeqwe [, «

2} negaTteoT KoMnapaTopa HanpaxeHwe 407,70 MB (CooTBETCTEYET SHAYEHWID pH=
0,00);

3)  NONbIYACE YKA3aHWAMKM DYKOBOACTES NO IKCTINYATALWK B DEXMME rpadyMpoBKM, OTIPa-
nyvpoeats npeobpasoeaTens no CT1 (pH = 0,00);

4) nogarte OT KOMNEpaTopa HanpsxeHwe muHyc 406,60 mB (cooTBETCTEYET IHAUEHIHD
pH=14,00);

5} orrpagywpoBeath npecbpasoeartens no CT2 (pH = 14,00);

B) B pexuMe WIMEPeHUA, YCTAHOBUTE Ha MarauHe conpoTUBNeHWi MC conpoTneneHwe
12324 Om (cooteercreyet 60,0 °C), nogate o1 koMnapaTopa Hanpmxenve 196,47 MB, Ha aue-
nnee AOMKHEl YCTAHOBWTLCA NokazaquA pH =(4,00 + 0,03),

Mp1 HENoNBL30BAHWW 3NEKTPOOOBE C OPYTHMKM napameTpami pH n E;, rpanyvposky nponssc-
LOMTE NOCNE NPOBEASHWA PEAAKTWPOBAHWA IHAYEHWA KOODOWHAT H3ONOTEHLWANEHOW TOYKW CO-
rnacHo yeaaanui TPBA.414318.001P3 ananoriyHo, Nofaean oT KoMNapaTopa HanpAKeHUa B
COOTBETCTEWM C rPagyHpoBOYHOR TAaGNWUeR, paccHWTaHHON no hopmyne 1,

IpanyupoBoYHan TaBnuua AnA anexkTpogos ¢ napametpamu pH = 4,00; E = 0 MB (Hanpw-
wmep, ICK-10601/4, SCK-10301/4, ICK-10605/4, ICK-10305/4) npueensHa B npunoweHid B,
TatGnuua B.2.

6 NMOBEPKA (KANWEPOBKA) MPUBEOPA

Moeepka (npy HeoGxoanmocTy — kanwbposka) Npubopa NPoWM3BOAMTCA B COOTBETCTBUM C
METOOMKOR Nosepky (kannBpoekK), NpMBEdEHHOR B NpUNoXeHA A.
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7 TPAHCNOPTUPOBAHME

MpuBopbi TPAHCNOPTUPYHTCA B YNAKOBAHHOM BUOE B 3aKpLITOM TRaHcnopTe mobBoro enaa
(B CaMONeTax - B OTannNMBaEMbIX FEpMETUIMPOBaHHEIX OTcekax). TPk Kene3HoaopoKHbIX Ne-
PEROIKAX BUO OTNPARKW - MENKWE.

YCnoBUA TPAHCNOPTUPOBAHWA NpUBOPOE B yNakoBKe NpednpuATHR-warotoeuTens (Gea
SNEeKTPOACE) COOTBETCTBYIOT YCnoBuAM xpaHerus 5 no FOCT 15150-69.

3nekTpoge (MK NPUGOPE! ¢ 3NEKTPOAAMM) AOMNKHE TPAHCNOPTMPOBATLCA W XPAHUTLCA B
COOTBETCTBMM C TPEBOBaHWAMMN HOPMATUBHER JOKYMEHTOS Ha 3NEKTROLE.

He gonyckaeTcA NEpeBo3ka B TPAHCNOPTHLIX CPRACTBAX, MMEHLLMK CHafbl NepeB03kM ak-
THEHOD AEACTEYIOLLIMK XUMUKaTOR, LIEMEHTA U YTNHA,

Bo BpeMA Norpy3aoqHo-pasrpyacyHex paBoT ¥ TPaHCNOPTUROBAHUA AWK He AOMKHBI NOA-
BEPraTLCA DE3KUM YOAPAM W BO3AEBACTEMI aTMOCHepHLIX OCaOKos,

Cnocob yxnagiot ALIWKOB Ha TREHCNOPTHOE CPeOCTBO AOIMKEH MCKMIOHATE WX NEpeMelieHe
8 NyTH CNEQoBaHNUA.

lMNocne TPaHCNOPTHPOBAHMA W (MNW) XpaHeHnn NprBope! Nepeq kcnNyaTauwei AomkHL
fbITh BoIOEPHAHE! B PACNAKDBAHHOM BMOE B HOPMAaNkHLIX YCNOBMAX B TeYeHWe 8 4.

8 NPABWUNA XPAHEHWA

8.1 Xpawenwe npwGopoB A0 BEOAE B SKCAMYATAUMID B YNAKOBKE NPeOnpuATHA-
MArOTOBRMTENA AOIMKHO COOTBETCTEOBATE YCNOBWAM XpaHeHns 1 no MOCT 15150-69.

JauHoe TpefoBaHme OTHOCKTCA TONLKO K XPAHEHKIO B CKNAACKUX NOMELLeHAX noTpebuTe-
NA W NOCTABLUKWKA, HO HEe PAacnNpOCTPAHABTCA HA XPaHeHWe B MEeNe3HON0POMKHLIX CKNanax.

8.2 XpaHexwe npubopos Ge3 yNakoBkM CNeayeT Npor3soanTs NPY TEMNERETYRE OKPYHao-
lero eoanyxa ot 10 Ao 35 °C 1 OTHOEMTENEHOR BNaHoCTK 40 80 % npu Temnepatype 25 °C.

B nomelleHnax ans xpaHeHus npubopos He 0OMMHO BeITe NBINW, NAPOB KWCNOT, LWenoden,
arpeccHEHBIX FA308 W APYIMX BpedHbLIX NPUMECcEi, BbiabIBAIOILIMY KOPDO3KUHD.

9 KOHCEPBALWA

pH-meTp pH-150MI nogeeprdyT Ha NPeOnNPUATMM-HIrOTOBUTENE KOHCEPBALIMK COTMACHD
FOCT 9.014-78 no sapuanTy 3awmtel B3-10 u ynakoean no sapuaHTy ynakosk BY-5,

MpegensHLIA cpok 3awnTel Gea nepekoHcepealin 3 roga.

MpK KOHCEPBaLMM NprBopa W3 KoMBWHWPOBAHHLIX 3NEKTPOA0E (ANEXTPOA0B CPaBHEHWA)
BHANWBABTCH 3NEKTPONKWT, 3NEKTPOdEl NPOMbIBAIOTCH AMCTURNMPOBAHHOR BOOOW M NPOCYLLK-
BaOTCR,

CereneHiA o nepexkoHcepsaluu npubopa npueedeHLl B Tabnvue 6.

Tabnuua 6
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10 OBMXEHWE NPUBOPA NMPW IKCNNYATALWMK

10.1 Caegenis 0 gEMKEHWA NpUBopa NpW 3KCNNYaTaLMW NpUBEaeHsL: B Tabnuue 7.
TaBnuua 7

Hapafiotea MNaan«cs NKUE, Npo-
Data e Oara MprusiHa
G Hasana NOCAe Nocneg: BOWBLLETD YCTa-
YNEEOBKY | YETAHDANGHD | CHATHA sxcrinyaTaUM | HEro pamokTa CHATHA rsoeky (EHaTWe)

10.2 Ceenesun o 3akpennexsuy npuBopa NpM akcnnyaTauwy npMeedeHs B Tabnuue B,
Tabnuua &

OcyoBanve [HanumeHoaaHKe,
HOMED W 0iaTa NoKyMEeHTa) Mpusseuanme
3awpennenme | OTxpennexHwe

[LonsHOCT, ham-

Haumeroaarme 1 TTHA
e NAA W MHALHaNs!

[onwHoCTE, hamunua 1

[ata Hauwmenoranme paboTe | Cpok peRcTBKA, roas NoANMCE

11 CBMOETENLCTBO O NPUMEMKE

pH-meTp pH-150MI 3asoackoi Ne c:‘? éﬂ 4 Q W3rOTOBNEH W NPUHAT B COOTBETCTEMM ©
ofAzaTensHBIMN TpeGoBaHMAMM rOCYAaPCTEEHHBIX CTAHAAPTOE, ASACTBYILEH TEXHUYECKOH
OoKyMeHTaumer, gercTeyiowrmu TY 4215-051-89650280-2009 v npuadad rogHeIM AN aKc-
NNyaTaumn.

( g’_ Koutponep OTK
GiTe Jetigpesta.

NM4HER NoANMCE PRCWKCHPOEKA NOOMHCH

| 3 04- 17

| YMCNG, MeCcRL, rog

12 CBEOEHWA O NOBEPKE

pH-meTp pH-150MI 2aeopckofi MNe c?'{ 5 [ f): NOBEPEH B COOTBETCTEMM ¢ oBA3aTENk-
HilMW TpeBoBaHWAMM rocynapcTBeHHbIX cTaHaapTos Poccuidckol Penepaumn, W NpUaHaH rog-
HBIM ONA SKcnayaTalmy.

71 @ A
15 7) S 0 =572 0 17
@Tﬂﬂ“{p"”

MNosepuTtent

YHCNG, MECHLY, rog
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13 TAPAHTUMHbLIE OBA3ATENLCTBA

13.1 MaroToBKTENE rAPAHTHPYET cOOTEETCTEME pH-MeTpa pH-150MUW TpeBosanuAmM TexkHu-
YBCKUX YCNOBWIA, Npu coBniogeHuy noTpeBuTensam NpasKn SKEMMyaTaLuK, TRaHCNoPTUPOBAHWA
1 XPAHEHMA,

13.2 MapaHTUAHLIA CPOK XpaHeHWA B MECALeR CO OHS U3raTORMNeHW:.

13.3 NapaHTHiAHbIA cpok 3kcnnyaTauuu pH-meTpa - 24 mecrua co OHA BEOAA B 3KCnNnyaTa-
uu. FapaHTUAHEIA CROK SKCNNYATALMY 3NEKTPON0E, BXOAALWMY B KOMNNEKT NOCTABKW - B CO-
OTBETCTEMW C WX SKCNNYATALMOHHON OOKYMEHTAUWER,

13.4 MoTpebuTens MMEET NPaBOo HA TAPaHTUAHBLIA PEMOHT NpKBCPa B TRYUSHWE rapaHTUAHO-
ro cpoka akcrnnyatauuu. MapaHTuiHeR pemort pH-meTpa pH-150MI, ero npuHagnesHocTed v
CMEHHBIX HaCTER BNNOTE 40 3aMeHtl NpWGopa B UENoM, 8CNK OHW 38 3T0 BPEMS BbIRAYT 13
CTPORA WK MX X3PaKTEPNCTURN DAY TCH HUME HOPM TeXHUYecknx TpeGoBaHWiA, NpovasoguTCH
BeapoaMeanHo NPU YENoBUKM, UTo ux paBoTocnocoBHoCTL Bbina HapyweHa BcneacTeue aedek-
T UArOTOBNEHMA.

13.5 MapanTUiHLIF PEMOHT HE NPOM3BOOWTCA B CNEayowLMX CriyYan:

- OTCYTCTEME MNKW NoBpexaeHue nnomb;

- HapYLUIeHWe NpaBun aKcnnyaTauuy npubopa;

- HANWYKE MEXaHWHECKHX NOBPEXOSHWA, NONBITKW PEMOHTA KeM-NEo, Kpome NPennpUATHA,
DCYLWBCTRNAOLMX rApaHTUAHLIA PEMOHT,

13.6 Mo sonpocam rapaHTWANGIo K NoCNerapaHTMRHOrND peMoHTa 0BpallaTeen No agpecy
NpPeanpuaTAS - KAMOTOBUTENA,

lapaHTWiHLIA cpok NpoANeBaeTCA Ha BpeMA OT NOAa4YK pexnaMasiy 1o BBEe8HUA B CTROW
npubopa ckinNamMu NpeanpUATHA, OCYLUECTENAIDLLIMX rapaHTHAHLIA PEMOHT.

13.7 CeegeHuA o peknaMauvax

Mpw HerncnpaBHOCTK NpMGOpPa B NBPMOA rAPaHTHAHOID cpoka noTpebnTenem aomkeH BuiTh
COCTABNEH 8KT © YKa3aHWeM NPUIHaKos HencnpasHocTen. CBEeOeHWA O PEXNaMaLnax U NPHHA-
THIX N0 HUM MEpPaX BHOCATCR B Tabnuiy 9.
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NpunoxeHne A
{obRzamensHoe)

MeToguka noegepkn (KanwbposkK)

HacTosAwan meToquka NoBepkW NpenHa3HadeHa ana noeepky (kanubpoekk) pH-metpos
pH-150MH (oanee — npubopsl), MCNoNLayeMsIX ANS ONPEOENEHMA NOKA3ATENS AKTWEHOCTH
WOHOB BOAOPOAa (PH), OKMCNMTENEHO-BOCCTAHOBWTENEHOMD NoTeHUwana (Eh) u TeMnepatyphl
BOOHLIX PACTEOPOR, C NPEACTABNEHHEM PEVNETATOR HA LM(IPOBOM OTCHETHOM YCTPORCTEE,

MemxnoBeposHeIA nHTepean npwbopa - 1 rog.

1 Onepauuu W cpeacTea NoOBepPKK (KanWbpoBKK)

Mpu NpoBEfEHUM NOBEPKK (KANWBpOBKK) LOMKHbI BLITh BEINONHEHE CNEAYIOLME ONepaLi1
M NPUMEHEHEI CPEOCTEA NOBEPKW (KAanWBpoBKK) C XAPaKTepUCTUKAMM, YKa3aHHBIMW 8 TaBnn-

Tabnuua 9
Data pek- | Mex. M2 1 pata NpuHATHE
e Kpatkoe copepsaHie AONyMEHTa B OtmeTka OTK

14 NPOYUE CBEOEHWA

B anexTpope tuna 2CK-1 copepxurca 0,581 r cepebpa.
CunbHOABACTEYIOWMX AQOBMTEIX BELWESCTE NPWBoD HE COOBPMMT. Y TURKIALIWA NPOU3BOAKT-
CH B COOTEETCTBUA C NPABMAEMW M HOPMEMK, OEACTEYIOWMMIA HA NPEaNPUATHA NONL3I0BATENA.

10

us A1,
Tabnuua A.1
Ho- OBR3aTeNEHOCTE
MER | Haumenosakme obpasuosoro cpefcTea ol i o_ne-
:g“:; W3MEPEHIMA Whi ?cnougraTen}bHom na‘:_m"" :z:;m—
cpefAcTBa NoBepkW (kAnWGpoBKM), HoMEp
Ha:::;:::: = E:SI-(B OOKYMEHTE, PEIMAMEHTURYIOWErD Tex- BHYHOR TK:;
HW4eckue TpeboBaHWA K CPeacTByY uame-
rgffﬁ pEHWA, METPONOIMYECKHE XapaKTepH-
CTHEW
poB-
Ke)
1 2 3 4 5
BHew 1A ocmoTp 8.1 - - -
OnpoBosaHue 5.2 = + +
KoHTponk oCHOB- 5.3
HOW aBoconoTHoN
NOrpeLIHoCTH NpK-
Sorheh LSl LN i el L e e
- B PEXMME HaMe- 5.3.1 | Tepmomerpsl pTyTHEE TIN-4 - -
PEHWA TEMNEpATY- TY¥25-2021.003-88, auanasoH wamepe-
phi HuA ot 0 °C go 50 °C,
o1 50 °C go 100 °C,
ueHa genexua 0,5 °C.
TepMocTaT ¥ugKocTHOM U-10.
JIwana3sox TemnepaTypkl
o1 0°C go 100 *C, Tounocts £ 0,2 °C.
CTakaH cTeknaHHslin BH-50,
............................. e O R
- B PEXUMe Hame- 53.2 | Konba mepHan FOCT 1770-74, kn. 2, +
peHus pH obwem 1 n;
CTakan cTeknaHHelil BH-50, oBwem 50
M — (3 Wr.);
PaGouque atanouds pH MOCT 8.135-2004
1,65, 6,86, 9,18 npu 25 °C.

11
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OkonyaHue madmuus: A. 1

A3 CpasHeHus

1 2 3 4 5
KoHTpONE OCHOB- 5.4
HOW abcomoTHOR
NOrPELWHOCTH Npe-
| oGpasosarened. | ETT NI A o )
- B pesuMe uame- | 5.4.1 |Maraaud  conpotwenenwn  P4831 | +
PEHWA TEMNEPETY- rocT23737-79,
phl npegen namepexns 10° Om,
T e ___| kmace TounocTy 0.02 s el
- B PEMUME NamMe- 5.4.2 | Komnaparop P3003 Ty¥25-04.3771-79, + -
PEHWA DEWCIK- nwanasod wamepenwa ot 0 oo 11,11 B,
TENEHO- knace TovHocTy 0,0005;
BOCCTAHOBWTENE- MMUTaTOP 3NekTPOAHOW CHUCTEMB! THNA
HOMo NoTeHUMana M-02 TY25-05.2141-76,
R. = 0, (500, 1000) MOwm, NI £ 25 %,
Ra=0, {10, 20) kOm, NI+ 1 %.
KoHTpone gonon- 5.5 |HKomnapatop HanpAWeHWs P3003
HUTEMBHBIX N0- TY25-04.3771-79,
MPELWHOCTER Npe- awanaiod wamepenna ot 0 go 11,11 B,
obpaaoeatened, knacc ToqHocTy 0,0005;
BEIABAHHEIX HaME- WiMnTaTop 3NeKTRoOgHON CUCTEMBl THNa
HEHWEM CONPOTHE- 1n-02 TY25-05.2141-76,
NaxHusa; R, = 0, (500, 1000) MOm, NI + 25 %,
Re=0(10,20) kOm, NI £1 %
- B UBNW NaMepu- 551 * -
TEMBHOM 3NEKTPO-
- B LiENW 3NEKTpo- 552

Mpumedanue - JoNycxaeTos NpMMEHRATS ApyTWe CPEOCTES NOBEPKM (KAnWBHomkM) He NoHBRNSHHEE B Tabniue,

DBECHEMMBAIOLLE ONDEARNEHINE METPONOFMMEEKAX XADAHTERHCTIE NEWECROR C TpaByamol ToUHOCTER.

Mp Nony4eHUM OTRMUATENEHOMD Pe3ynkTata Ha MoBoM 13 STanos, NoBepka (kanwbposka)

nperpawasTen.

2 TpeBoBaHuA BelonacHOCTH

Mpw npoBeaeHMk noBepkn (kannbposku) AomHL BeiTs cobniogeHsl Tpebosaxua Besonac-
HOGTH, YKa3aHHLIS B 3KCNAYaTALMOHHON AoKYMEeHTaUMK npuBopos u cpeacTe nosepi (kanut-

POBKM).

3 YcnoBuA noeepku (Kanubposku)

3.1 MNpw nposeaeHny NoBepkK (kanuBpoekn) QoN#HE COBNIOAATLECA CNEgyoWWe YCNOBWA.

1) TtemnepaTypa okpywalulero sosfyxa, ‘G

2) oTHOCWTENbHAaA BNAKHOCTL, %o

3) atmocthepHoe gasnedwe, kMa

4] wnanpsweHwe nuTaHuA Bnoka ceTesoro NuTaHua, B

5} TemnepaTypa rpagyMpoBOMHLIX W KOHTPOMNLHLIX pacTeopos, °C
6) BwBpaumn, TpAcka. yoapel, BNuALWWe Ha paboTy npubopa

12

a0+ 5;

ot 30 go 80;
ot 84 oo 108.7;
220 & 22;

20+ 5;
OTCYTCTBYIOT,
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7} CONpOTMBNEHWE, SKBMBANEHTHOE CONPOTUBNEHWIO B LENW
MamepWTensHoro anektpoga, MOm 0
8) CONpPOTWBNEHME, SKBWBANEHTHOE CONPOTHUBNEHWIO B LENK
INEKTPoaa cpaBHeHusA, KOM 0;
9) eBpems ycTaHoeneHua paBouerc pemuma, MuH He MeHes 15.

Mosepka (kannBposKa) NPOW3BOAWMTCA NPY NWTAHWW NpecbpasoeaTend OT CeTH 4epes Brok
CeTeBorc NUTaHnA. :

3.2 Cxema yCTAHOBKM ANA NPOBEPKM OCHOBHLIX XAPaKTepUCTHK NpeobpasosaTens npuee-
OeHa B Npunosedind b.

4.3 Tabnuus! HoMUHaNEHBX 3HaYerui 30C anekTpoAHLIX CUCTEM, 8 TaK ke HOMWHaNEHBI8
IHAYEHWA CONPOTUBNEHWA TEPMOOATHMKA NPY pasnyHBIX TEMNEPETYPaX, MCNOoNEIYeMLIe NpY
MpoBepkax, NpUEEOeHs! B NpMRoxeHuAx B u [

4 MNoparoToBka K noBepke (kanwbpoeke)

4.1 MNepea nposefeHuen noeepky (kanuBposkk) Nnpubop nomker BalTe BoigepKak Npu
Temnepatype (2045) °C W oTHOCHTENEHON BRamHocTW 0o B0 % He meHee 8 4.

4.2 MNepen NposefeHMen NEpEMYHON NoBepKy (kanubposaki) cobpaTts Cxemy COrMACcHO NpH-
nowerus b, 5

4.3 MpuBops ¥ CPBCTRE NOBEPKK (KAanWBpOEKM) DOMHHEI GbiTs NOArDTOBNEHL! K paloTe W
OTrpaaypoRaHs!, COMMACHO YKa3aHWi IKCANYATALMOHHOW JOKYMEHTALIMM,

5 Mpoeeaexwue NoBepku (kanubposku)

5.1 BHewHui acMaTp

Mpw NpoEEAEHNK BHELUHEID 0CMOTPa A0MHO BbiTh YCTAHOBNEHO COOTBETCTENE NOBEpAS-
moro npubopa cnegyowum TpeboBaHKsAM:

- He ponyckaloTca edekThl Kopnyca, BiuALe Ha paboTocnocobHocTe npubopa, nATHa,
HeuaTkos waobpameHne Hagnuoe;

- e JonyckaeTea noBpexaeHe kabeneai COCTaBHbBIX yacted npubopa.

5.2 OnpoBoeanme

Onpobosanve NpeobpaioBaTenA NPoWsBOANTCA cnedyowmm obpasom:

1) BEAK4WTE NUTEHWe Npeobpalosatens. Ha gucnnesa AOMKHO BLICBETUTECA MPOW3BONG-
HOe aHadeHue B efnHuLax pH;

2} nposepuTe paboTocnocoBHOCTE OPraHae YNPaBNeHUA: HasaTHe KNasuil NOMKHO Co-
NPOBOMOATLCA COOTBETCTAYHILMM WAMEHEHHEM WH(OPMaLMK Ha QWUCNEE;

3) nopKNoYMTE kabens TEPMOOATHMKE, 3HAK "I%“ AOM¥KeH NoracHy s,

5.3 KoHTponk ocHOBHOW abconiTHON NOrPeLUIHOCTH npwbopa NpowsBoaWTCA B YCNOBHAX,
OrOBOPEHHLIX B paaaena 3.

5.3.1 Koutpons ocHoBHOW aboonioTHOR NorpewHocTi Npuiopa B pexiMEe NamepeHis Tem-
nepaTypsl aHANUIMPYEMOro PacTBOPA NPOM3B0ANTE NYTEM CPABHEHWA NOKa3aHWA AMCNNes ¢
NOKA3EHWAMM KOHTROMBHONG PTYTHOM TEpMOMETPa cheayolumm obpasom:

- NOFPY3HTEL TRPMOAETUMK W KOHTPOMEHEA TEPMOMETP B COCYA C BOAOH KOMHATHOI TeMne-
patypsl;

- NDENE YETAHOBNEHWA NOK33aHUA 3aMKCMPOBATE 3HAHUEHWA TEMNEPaTYPE! ND gUChNeto
npubopa v TEpMOMETRY;

- aHanoru4Ho 3adMKCUpoOBaTE JHAYEHWA TEMINEpaTY Ll MPH NOTPYHEHWW TEDMOOATHVKE 1
KOHTPOMLHOTD TEPMOMETRE B COCYA C BOADH TeMnepatypoi (0 + 5) “C v (100 £ 5) “C. fonyc-
KAeTCA WEMoNba0oBaThk TAIOWMWA Nef U KWNALYIC BOOY.

CcHoeHyo aBConoTHYIO NOTPELHDCTE NPMBOpa paccuuTaTe No opMyre
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A g = Yrsou (A1)

rp,g A - ocHoBHaR aBconoTHas NOrPeLWHOCTE NPUBOPA B PEKUMEe WIMEPEHWA TEMNEpaTY-
pbl, "G
lop - 3HEYEHWE TEMNEPaTYPE! N0 gucnnews npubopa, “C;
Lisom - IHAYEHME TEMNEPATYPE! BOOLI, H3MEPEHHOE TEPMOMETPOM, °C.
OcHoeHan abBconioTHan NorpelwHocTe donwHa Beits He Bonee + 2 °C.
5.3.2 KoHTponk 0CHOBHOM abConioTHOM NOFPeLUHacT Nprbopa B pexume uamepeHis pH.
MNp1 NpoBEAEHWM NPOBEPKK TEMNEPATYPE PACTEOPOE, MCNOMLIYEMbIX [NA TPaNyUposKd, 1
KOHTPONEHOMD He QOIKHL oTnYaTecH Bonee yem Ha 1,5 °C. [Ing aTtoro Bce pacTBOpLI CNeay-
€T BbIOEpWATE NPW KOMHATHON TEMNERAETYPE HE MEHEE Yaca.
KoHTpONE OCHOBHOR AGCOMKITHOM NOTPEWHOCTH NPOM3BOAAT NO paBoyum sTanoHam pH
MOCT 8.135-2004 npW aBTOMATUHECKDA TEPMOKOMIEHCALMM NO CREAYIOWER METOgUK:
- OTrpanyupoBaTte NpuBop B peKMMe W3MEpeHWA pH, COrnacHo yrasaHnam SKenyaTaum-
OHHOW AOKYMEBHTALMM, MCNONs3yA paoqne atanoHsl Tunoe 1 (pH = 1,65), 5 (pH=9,18);
- M3AMEpUTL 3HayYeHWe pH B pacTeope Tvna 4 (pH = 6,86), 3adkcHpoBaTe JHAYEHWE TEM-
nepatypel pacteopa t,, “C.
OcHoeHyto aBConoTHYID NOTPELWHOETE NpUBapa paccuMTaTs No dopMyne

A = pHy - pHy, (A.2)

TAe A - ocHoeHas aBconlTHAR NOrpelHOCTE NpUBopa B pexMMe uamepeHra pH:
pHy - aHasenwe pH pacreopa no gucnnelo npubopa, pH;

pH, - TaBniyHoe aHaveHe pH pacTeopa NpW AaHHOR TeMnepatype 1, (MpUEsaeHo B
rOCT 8.134-98).

OcHoeHan aBconioTHas NorpewHocTs pH gomkHa Beime e Gonee + 0,05.

5.4 KoHTpornk ocHoBHOR aBconiTHOM norpellHocTH Npenbpasosatenaii.

5.4.1 OcHosry aBConioTHYIO NOMpeLHoCTE NpeoBbpasoBaTens B PEXUME HIMBPEHWA Tem-
NepaTypsl KOHTPONWPOBaTL Ha YoTaHOBKE B ToYkax N, paeHbix MuHyc 10 °C; 20 °C; &0 “C;
100 °C, cneayouwmnmM obpasom:

W3MEHAR 3HAYEHWA CONPOTUENEHWE, MaraswHa CONPOTUBNEHWH, YCTAHOBWTE Ha Jucnnee
NOCNeAoBATENLHO 3HaYeHnA MuHyc 10 °C; 20 °C; 60 “C; 100 °C, dmmrcupys Npu 3T0M COOTBET-
CTBYHILLAE JHEHEHWA CONDOTUBNEHUA,

OcHOBHY aBCONINTHYIO NOTPEeWHOCTE NpeoBpa30eaTens paccyuTaTh no dopmyne

A=-R
et (A.3)

roe A - ocHoeHan abcomoTHan norpewHocTs, °C;

A - 3HAYEHWE CONPOTWBNEHMA, YCTAHOBNEHHOE Ha MaraaMwe ConpoTueneHui, Om;
A - HOMMHANEHOE 3HaYEHWE CONPOTUBNEHUA TEPMOAATYMKS, COOTESTCTEYIOWIEE NPOBE-
PREMOIA TOHKE QMaNa30Ha UIMEPEHIA (NPMBEOEHD B IKCNINYATALMDHHON OoKyMEHTaLMK), Om;

o K — koadpdpuumenT HaknoHa hyHkLmn npeoBpasoBaquA (NPHBEEH B NPUNCKEHM ),
MeGC.

OcHosHas aBconioTHaA norpelwHocTs npeobpazoeatens AonxHa BuTe He Bonee + 2 °C,

5.4.2 OcHoeHy0 aBConaTHYIO NOTPeLUHOCTE NPpecbpaicBaTens B PEHMME HIMEPEHUA ORKG-
NWTENLHO-BOCCTAHOBUTENLHOr NoTeHuwana (Eh) koHTponuposaTe B Toukax M, pasHbix 0, a
Takwe 500; 1000; 1900; 1995 mB ofieux nonApHocTed Ha ycranoske cneaywwmm obpasom:
nofasas oT KOMNApaTopa Ha Bxop npecbpazoBaTens HanpsweHe N 3adukcHpoBaTE NoKasd-
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Hus npeobpasosatens E (B cnyyae HecTabWNbHBIX NoKA3aHWH - HanBonee oTNWYaIDLLEEcA OT
HanpameHua M),
OcHoBHYID aGCONKNTHYIO NOTPEWHOCTL PAcCYNTaTsL No hopMyne

A=U-E, (A.4)

roe A - ocHOBHaR abconkTHaA norpelwHocTs npeobpasoearens, MB;
U = nanpmxexwe, NoAaBasMoe OT KOMNapaTopa, COOTBETCTEYIOWes NPoBERAeMOn
Yyucrnoson oTmetke N, mB;
E — nokasanue npeobpaszosaTens, MB.

OcHoeHas abconoTHan NorpelwHocTe Npecbpasoeatens AomkHa DeiTe He Donee + 3 MB.

5.5 [ononHuTeneHsle NorpewHocT npeobpazosatend, oByCNOBNEHHLIE W3MBHBHWUEM
ENWADLLMX BEMWYKH, KOHTPOINMPOBATE Ha YCTaHOBKE Nocne rpadyvposku npeobpazosarens,
(pazgen 5), npu py<HO# YCTaHOBKE TEMNEpaTYpLl W TEMNEpaType pacTeopa pasHon 20.0°C e
peXVME WaMepeHuA pH.

5.5.1 JononHWTENEHYI0 NOFPelWHoCTs NpeoBpaloraTens, oByCNoBNEHHYI0 M3MEHEHWEM CO-
MPOTHENEHWA B LIENW W3MEDWTENLHOD 3NEKTPOAA, KOHTPONVPOBaTE CRedyioun obpasom;

- YCTAHOBWTE HA MMWTATOPE 3NEKTPOGHON CUCTEMbI CONPOTHBNEHWE B LIENH MAMEDUTENBHO-
ro anekTpoga, pasHoe 0 MOwm; e

- Nofasan Ha Bxof NpeobpaloBaTend HanpKeHWe OT KOMNaparopa, YCTaHOBMTE Ha OWec-
rnee sasavesue pH = 14,00, aadurcHposaTh HaNPAKEHWA NO KOMNAPATOPY:

- YCTAHOBWTL H3 UMWTATOPE SNEKTPOOHON CHCTEMB! CONPOTHENEHWE B LIENW HAMEPHUTENEHO-
ro anexTpoga, paeHoe 1000 MOM 1, vameHas HaNPAKMEHWE OT KOMNAapaTopa, YCTaHOBHTE Ha
AWCINEe NPEMHNEe MOKa3aHuaA.

[ononHUTensHYHO NorpeluHocTs npeoBpasoearens, 00yCnoBNeHHY MaMEHEHHWEM CONPO-
TUBNEHWA B LENW W3MEDUTENLHOMD SNeKTpoda, paccY|TaTh No dhopmyne
T r
&.:L,-b,,l . (A.5)
hYi
roe a- gononeMTeNEHan NorpewHocTs NpeobpasosaTtens, pH;
Up - 3HaYeHWe HaNPARKEHNA N0 KOMNApaTopy NPW HYNEBOM CONPOTHBNEHWW B LIBNH W3-
MEDWTENLHOM 3NeKTpoga, MB;
L; — aHa4yeHWe HANPAKEHWA NO KOMNAPATORY NPW CONPOTUBNEHWK B LENW Kamepw-
TensHOro anexkrpoaa 1000 MOM, mB;
5, - YUCNEeHHOE 3HAYEHWE KPYTUIHL 3NeKTPOOHON cMCTeME, paBHoe 58,16 mB/pH npu
T =20,0%C.

OononHuTensHas norpelwHocTs pH gonmHa BuiTe He Bonee + 0,04.

5.5.2 [lononHMTeN:HYI0 NOrPeLLHocTE Npeobpasosatenn, 0DycnoBnNeHHYIo HaMeHEHHEM Co-
NPOTUBNEHWA B LIENW 3NEKTPOAa CPaBHEHWMA, KOHTPONWPOBATE CNeaYItLLMM obpasom:

- YCTEHOBWTHL HE MMWTATOPE ANEKTPOOHOM CHCTEMEI CONPOTURNEHME B LIENK 3NeKkTpoaa
cpasHeHa 0 kOm;

- nopgasan Ha exof npeofpazosatens HANPAKEHNA OT KOMNAPATOPA, YGTAHOBMTE Ha OMC-
nnee 3Havedre pH=14 00 1 3adMKCUPOBATE HANPAKEHWA NO KOMNapaTopy;

- YCTEHOBWTE HA MMWTATOPE 3NeKTPOAHOA CHCTEMEI CONPOTHBNEHME B LGN aneKkTpoaa
cpaBHerKA 20 KOM W, MZMEHAR HANPAMEHUE OT KOMNAPAaTOPa, YCTAHOBWTE HA AUCTIes NpeX-
HWE NOKa3aHKMHA.

[ononHuTensHyo NorpeluHocTs Npeobpasosatens, oByCNOBNEHHYH M3MEHEHWEM CONPO-
THBMEHWA 3NeKTPOAA CPEBHEHWA, PACCYNTATE No hopmyne

15
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uv-u,
s==ite, (A.6)
e & - QoNonHMTENsHaR NOMpPeLHOCTL NpeobpasosaTtens;
Up - 3Ha4eHMe HanpsmeHs No KoMMNapaTopy NPU HYNEBE0OM CONPOTMBNEHWA B LEnW
INEKTPOMA CPaBHEHHA, MB;
U; — sHa4eHHe HENPSHEHUA N0 KOMNAPATORY NPW CONPOTHENEHUA B LIENM 3NeKTpoaa
cpaeHeHus 20 kOMm, mB;

S: - YMCNEHHDE 3HA4YEHME KDYTM3HB! ANEKTPOMHOMN CHCTEME, paBHDe 58,16 mB/pH npw
T=20.04%,

JononHMTENBHAR NOMPELWHOCTE pH JomkHa BeiTe He Gonee + 0,04,
6 Odropmnenne peaynsTaTos NOBEPHK (KanMBpoBKM)

6.1 MNpu NposegeH ONepaLyMi NOBepkit 0OPMNAINT NPOTOKON PesYNETATOS MAMEPEHHA
No NoBEpKE NPOMIBONLHON (DOPMLL.

6.2 MNonoxuTensHbLIe pesynkTaTs NOBEPKK OhOPMIAIOT NYTEM BLIOAYM CBWETENLCTEE O
NOBEQKE WKW HAHECEHWEM NOBEPUTENLHOMC KNedma B cooteetcTeMM c MNP 50.2.006-94
NP 50.2.007-94.

6.3 MNpu oTpUUATENLHBIX PE3YNLTATAX NOBEPKM BbLEHT WIBELEHWE O HENPUIOAHOCTH ©
ykazaHuem npuumH no MNP 50.2.006-94, canfeTenscreo aHHyNMPYIOT, KNemo racaT, a npubop
K NPUMEHEHWID HE OONYCKAIOT,

16
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HoMWHanLHbIe CTaTMYECKME XapakTepUCTHKW npeoGpasosanua 3AC anexTpogHoil

1 HomuHansHan cratu-eckan xapakTepucTika npeobpasopadus 30C 3NeKTDOOHONH CHETEME C
HOPMUDOBAHHEIMK KOOPAMHATAMM HIONOTEHUMANLHDA Toskk pH; = 6,7; E

Mpunowxenne B

(enpasoyHoe )

CHCTEMBI

= 18 MB [3CK-1080X/7;

SCK-1030X/7, rae X — mioBan Lnchpa oT 1 40 5) XapaKkTepuayeman ypasHernem:
E=E- (54,196 + 0,1984 - t,) - {pH - pH),

rae E— 3[C anekTpoaHoR cucTemsl, MB;
E =18 mB, pH = 6,7 — xoopaMHaThl MIONOTEHUWANLHOR TOMKA:

t, - TemnepaTypa pacTeopa, “C:

PH — nokazaTens akTHEHOCTH HOHOB BOAOPONA B PACTEOPE.

Mpumep sHaseHni 3OC, MB, anexTpogHoi CUCTEMBI B 33BMCHMOCTI OT M3MEDREMOR BENWYUHE BH

e}

NPW PA3NUYHBEX TEMNEPaTYPAaX, PACCYMTaHHEX No opmyne B, npuseneHs: B TaBnuue B.1.

TaBnuua B.1
AHaveHne Temnepatypa pacteopa, "C
pH -10} 0 20 40 60 &0 100
-1,00 420,03 43531 465,86 496 42 526,97 557,52 58508
0,00 367 B2 381,11 407,70 434 28 460,87 487 46 514,04
1,00 31561 326,02 345,53 372,15 39477 417,39 440,01
1,64 282,18 292,23 312,31 332,39 352,47 37254 392,62
1,66 281.15 291,15 311,15 331,16 351,14 371,14 391,14
1,73 277,49 287,35 307,08 326,80 346,52 366,24 385,96
200 263,40 27272 201,37 310,02 328 67 347 .32 368587
3.00 211,18 218,53 23321 247,89 2682 57 277.25 291,93
4,00 158,97 164,33 175,04 185.76 196,47 207,18 217,90
4,08 154,80 159,99 170,39 180,78 191,18 201,58 211,87
424 146,44 151,32 161,08 170,84 180,61 190,37 200,13
5,00 106,76 110,13 116,88 123,62 130,37 137,12 143,86
6,00 54,55 55,94 58,71 61,49 B84 27 67,05 69,83
670 18,00 18,00 18,00 18,00 18,00 18,00 18.00
582 11,73 11,50 11,02 10,54 10,07 959 9.12
687 9.12 8,78 B.11 7.44 B.76 6,08 541
692 6,51 6,08 5.20 4,33 346 259 1.7
7.00 254 1,74 0,55 0,64 1,83 -3,02 -4,21
B.0D -49.88 -52.45 -57 &1 8277 -67.93 -73.09 -7625
889 -06,34 -100,68 -109.38 -118,07 126,76 13545 -144 .14
897 -100,52 -105,02 -114.03 -123,04 -132.05 141,05 -150,06
8,00 -102,08 -106.65 -115.78 -124.,90 -134.03 143,16 -152.28
9,23 -114,10 -118,12 -128.15 139,19 -149,23 -159,27 -168.31
10,00 =154,30 -160,85 -173.94 187,04 -200,13 21322 226,32
10,71 =191.37 -198.33 -215,24 231,15 -247,06 -262 87 -278,88
| 11,00 -206.51 -215,04 -232,11 24917 -266,23 -283.29 -300,35
11.42 -228,44 237 81 -256,53 275,26 -293.80 -312.72 -331,45
12,00 258,72 -260,24 -290,27 311,30 -332.33 -353,36 -374,39
12,60 -290,05 -301,76 2517 348,58 -371.59 -385 .40 -418,81
13.00 310,54 -323,43 -348.43 373,43 -398,43 -425 43 -448.43
14,00 363,15 377,63 -406,60 435 56 -464,53 -483 50 -522 46
18
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2 HomuHansHas CTETMYeckan XapakTepucTka npecbpasosadus 20C anekTpoaHON CUCTEMEE C
HOPMUPOBAHHEIMK HODPAMHATAMM MI0NOTEHUMANEHOR TouKi pH, = 4,00; E = 0 mB (ICK-1060X/4; JCK-

1030X/4, roe X — moBans uwdpa ot 1 00 5], xapakTeprayeMan ypasHeHuaM,
E=E - {54196+ 0,1984 - 1) - (pH - pHi},

roe E = 3[C anexktpogHoi cHcTeMbl, MB;
E = 0 MB, pH; = 4,00 — x0OpAUHETEl HIONOTEHLMANBHOW TO4KK,
I, - Temnepartypa pacreopa, “C;
pH = nokazarens aKTMEHOCTA MOHOB BOAOPOOA B PACTROPE.

Mpumep sHauesnin JAC, MB, 3NeKTPOAHDN CHCTEMB! B 33BMCHMOCTH OT MAMEPREMON BENMHEl pH
NPK PaanusHeIX TEMNEpaTYpax, paccunTaHHbx no dropmyne B.2, npueenstsl B Tabnuue B.2.

Tabnwua B.2
SuaueHne Temneparypa pactaopa, "G
pH 10 0 [ @0 40 60 80 100

-1 04 261.06 270,98 290,82 310,66 330,50 350,34 37018
0,00 208 85 216,78 232,66 248,53 264,40 280,27 296,14
1,00 156,64 162,59 174,40 186,40 198,30 210,20 222.11
1,64 123,22 127.90 137,27 146,63 156,00 165,36 174,72
1,66 122,18 126,82 136,10 145,38 154 67 163,96 173,24
1,73 118,52 123,02 132,03 141,04 150,05 159,05 168,06
2,00 104,42 108,39 116,33 124,26 132,20 140,14 148,07
3,00 52,21 54,20 58,16 62,13 66,10 70,07 74,04
4,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
4,08 -4, 18 -4,34 -4, 65 -4 .87 5,29 -5,61 -5g2
4.24 -12.53 -13,01 -13.96 149 -15,86 -16,82 17,97
5,00 5221 -54,20 -56.16 62,13 66,10 70,07 74,04
E,00 104,42 108,39 -116,33 -124,26 132,20 140,14 148,07
6,82 14724 -152,83 -164,02 -175,21 -186.40 -197 .58 -208,78
6,87 -149,85 -155,54 -166,93 -178,32 -189,.71 -201,10 -21248
6.92 -152 46 -15825 | -169.84 -181,43 -183.01 -204,80 -216,19
7.00 -156 64 -162,58 174,458 -186.40 -198,30 -210,20 -222 11
8.00 -208.85 -216,78 -232.66 -248,53 -264,40 -280,27 296.14
5,88 -26532 265,02 -284,42 -303 .83 -323.23 -342,63 362.04
887 -250.45 -269,35 -289,08 -308,80 -328,52 -348,24 367,96
9,00 261,08 -270,98 -200,82 -310,66 -330,50 -350.34 -370,18
9.23 -273.07 283,45 -304,20 -324 85 -345,70 -366,46 3a7 21
10,00 -313,27 -325,18 ~348,98 ~372,79 -396,60 420,41 444,22
10,71 380,34 -363,66 -390,28 -416,91 -443,53 470,16 -496,78
11,00 -365.48 -379,.37 -407, 15 -434,92 452,70 -490.48 -518.25
1142 -387 41 402,13 -431,58 461,02 -490 46 -518.90 -5d9,35
12,00 417,70 43357 465,31 -497.06 -528.80 -560,54 -5832,29
12,60 448,02 466,08 -500,21 -534,34 -568 46 -602 58 -636,71
13,00 -469,91 -487.76 -523.48 -559,19 -584. 90 630,61 566,32
14,00 -H2212 -541.96 -581,64 -621,32 -661,00 700,58 740,36
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Mpunoxexne I
{cnpaeoyHos |

OCHOBHBIE TEXHHYECKME AaHHLIE TEPMOAATYMKa

1 32BHCMMOCTL CONPOTHBNEHWA TEPMOATHWES OT M3MEDREMOR TEMNepaTyps oNpeoenneT-
CA MHTEPNONALMOHHLIMK ypasHeHusmy no TOCT P 8.625-2006 AnsA NNaTMHOBOO TepMoconpo-
TUBNEHWA c HOMWHAMNBHGIM IHAYSHKEM OTHOWEHNA CONPOTHENEHWA
R = 1000 Om, o = 0,00385 °C™".

2 HoMMHaNBHBIE 3HEYEHIA CONPOTUBNEHUA TEPMOAATHWKE NPY PAANMYHEIX Temneparypax
npWeeaeHsl B Tabnuue 1.

Ta6nuya .1

Temnepatypa, “C| -20 | 0 20 40 50 60 a0 100 | 150

ConpotueneHue

TepMogaranka, |921,6(1000|1077,9|1155,4(1194,0|1232,4|1309,0 | 1385,1|1573,3
Om
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