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1 OBLUME YKASAHUA

1.1 pH-meTp pH-150MW (nanee - npnbop) npeaHasHayeH s UsMepeHns nokasaTens ak-
TMBHOCTM MOHOB Bogopoaa (pH), okmcnutensHo-BOCCTaHOBUTENBHOIO noTeHumana (Eh) n tem-
nepaTypbl BOAHbLIX PAaCTBOPOB M HEMOCPEACTBEHHOIO N3MepeHnsa pH Msca n MAaconpoayKToB.
N3mepeHne pH, Eh n TemnepaTypbl OCyLLECTBNAETCA C NOMOLLbIO NEPBUYHBIX U3MEPUTENBbHBIX
npeobpasoBaTernen - USMepUTENbHOIO ANEKTPOAA, ANEKTpoJa CpaBHEHUSA U TepMogaTymka u
BTOPMYHOIO N3MepuTensHoro npeobpasosartens (ganee - npeobpasoBaTenb).

1.2 pH-meTp aBnseTcs nopTaTUBHBIM NPUBOPOM C CETEBBIM M @aBTOHOMHbLIM NMUTaHUEM U
MOXeET ObITb NPUMEHEH B NTabopaTopusax NpeanpuaTUin n Hay4YHO-UCCNEeA0BaTENbCKUX YUPEX-
OEHNA pasrnuyHbIX OTpacnen NPoMbIWNIEHHOCTH, a Takke ANna onepaTnBHbIX N3MEPEHUN Ha
NpeanpusaTMAX NULLEBON NPOMBILLNIEHHOCTM U B 061acTy OXpaHbl OKpYXXatoLwen NnpupoaHom
cpeabl.

1.3 lNpeobpasoBaTenb COOTBETCTBYET TeXHMYECKUM ycnosusm TY 4215-051-89650280-
2009. Mo ycTon4mMBOCTM K BO34EUCTBUIO TEMMEPATYpPbl U BIIAXXHOCTU OKpYXXatoLlero Bo3ayxa
npmnbop cooTtBeTcTBYeT rpynne 3 NOCT 22261-94.

2 OCHOBHbIE TEXHWYECKUE XAPAKTEPUCTUKH

2.1 [lnanasoHbl U3aMepeHus 1 LieHa HaMMeHbLUEero paspsaa umdpoBoro 0TCHETHOro YyCTPOn-
CTBa (OUCKPETHOCTb) NpeobpasoBaTensa COOTBETCTBYIOT 3HAYEHUAM, yKa3aHHbIM B Tabnvue 1.

Tabnuua 1

M3mepsiemasn BenuynHa
EanHnua [nanasoH

(ycnoBHOe 0603HayYeHne pexnma nsmepe- [ncKpeTHOCTb
n3MepeHus |  Un3MepeHus
HWS)
lNokasaTenb akKTMBHOCTU MOHOB BoAOpOAa i oT muHyc 1,00 0.01
(pexum pH) ao nitoc 14,00 ’
OKnCnNUTENBHO-BOCCTAHOBUTENbHbIN MOTEH-
oT muHyc 2000
uman nnu anektpoaswxywas cuna (34C) mB 1

no nntoc 2000
ANEKTPOXNMUYECKUX A4eeK (pexnm mV)

Temnepatypa aHanuanpyemon cpenbl (pe- °oC oT muHyc 10
Xum t) po nnoc 100

2.2 BusyanbHbI OTCYET 3HAYEHU U3MePSEeMON BENUYNHBI NPON3BOANTCH B LMGPOBOM
dopMe Mo XKMAKoKpuUcTannmyeckomy aucnneto B eguHuuax pH, mB, °C.

2.3 NuTtanne npeobpasoBaTens OCyLECTBNSETCA OT aBTOHOMHOIO MCTOYHMKA MOCTOSIHHOIO
TOKa, COCTOSILLEro n3 YyeTbipex anieMeHToB HanpsbkeHnem ot 1,25 B go 1,5 B (gonyckaeTcs
npUMeHeHne nNtoboro Apyroro aBTOHOMHOIO MCTOYHMKA HanpsbkeHuem ot 5 o 6 B).

MpenoycMoTpeHo Takke NMTaHne npeobpasoBaTtens Yepes 610K CETEBOro NUTaHus (BXoauT
B KOMMNIEKT MNOCTaBKN) OT CETU OAHO(A3HOro NepPeMEHHOro Toka HanpsxeHnem (220+22) B,
yactoTtom (50 = 0,5) ..

MowHocTb, noTpebnsemasn npeobpaszoBaTtenieM Npu NUTaHUN OT CETU NEPEMEHHOIO TOKa,
He 6onee 8,0 B-A.

[onyctumas npogormknuTenbHOCTb HENPEPLIBHOM paboThbl HE MeHee 8 4. Bpems nepepbiBa
[0 MOBTOPHOrO BKMNKOYEHMS NPU MUTAHUKN OT CETU HE MeHee 15 MUH.

YpoBeHb cpabaTbiBaHNA aBTOMATUYECKOM CUrHaNM3aunmn NOHMWXEHN HanpsXXeHns aBTo-
HOMHOIO MCTOYHUKA NUTaAHUA HaxoauTcs B npegenax ot 4,6 go 5,0 B.




PBA.414318.00190

2.4 MakcumanbHoe 3HadeHne Toka, NnoTpebnsiemoe npeobpasoBarenieM OT aBTOHOMHOIO
NCTOYHMKA, He bonee 10 MA.

2.5 Npubop npegHasHayeH Ans paboTbl B CrieQyroLmnx YCAOBUSAX dKCNnyaTaunum:

- TemnepaTtypa okpyxatowero Bodgyxa ot 5 °C go 40 °C;

OTHOCUTENbHas BRaXHOCTb Bo3ayxa 4o 90 % npu 25 °C;
atmocdepHoe fasneHue ot 84 oo 106,7 klla;

- aHanuaupyemas cpefa - BOAHble paCcTBOPbl HEOPraHNYeCKUX 1 OpraHn4ecKnx coeau-
HEHWUIN, TEXHONOrMYEeCKNe pacTBOpPbIl, TBEPAbIE N BA3KNE cpefbl XnebonekapHom 1 MSCHON Npo-
MbILLSIEHHOCTN, He 0bpasytoLme NEHOK U 0CaaKOB HA NOBEPXHOCTU 3NEKTPOAOB, NOXaPOB-
3pbiBOOGE30nacHsbIE;

- paboumnn gManasoH TemnepaTypbl aHanM3npyemMon cpeabl onpeaensieTcs TMnom mc-
NOSb3yeMbIX 3NEKTPOAOB.

2.6 B pexxvme pH npubop obecneunsaeT paboTy C aNeKTpOAHLIMU CUCTEMAMN C HOPMU-
POBaHHbIMMW 3HAYEHUSIMU KOOPANHAT U30NOTEHLManbHOM Toukn E; n pHiu 3aBucumocteto 3C
9NEKTPOAHON CUCTEMbI OT M3MEPSEMON BeNMYMHbI pH, onpeaensemMon ypaBHeEHNEM

E = Ei + Si=(pH - pH)), (1)

roe E - 3[0C anektpogHon cuctembl, MB;
Ei - koopanHaTa n3onoTeHunanbHOM TOYKN INIEKTPOAHON CUCTEMbI, MB;
pH; - KoOpAnHaTa n3onoTeHUNanbHOM TOYKN ANEKTPOAHON CUCTEMBI;
pH - nokasaTtenb akTMBHOCTU MOHOB BO4OPOAA;
St - KpyTM3Ha XapaKTEPUCTUKIN INEKTPOAHOM cuctemsbl, MB/pH.

3Ha4yeHune S; onpeaensaeTcs BblpaXeHnem
Si=0,1984-(273,16 + t)=Ks, (2)

roe  t- Temnepartypa aHanusnpyemown cpegsl, °C;
Ks - K0ahhUUNEHT, MO3BOSAIOLLNIA YHUUTbIBATE OTKIIOHEHWE KPYTU3HbI NEKTPOAHOM
CUCTEMbI OT TeopeTUYeckoro 3HavyeHnsa Ks = 1.

2.7 B pexume pH npnbop obecneymBaeT rpagyMpoBKy B KOMMSEKTE C ANEKTPOAAMM,
NMELLIMMM NapameTpbl, NpuBeaeHHbIE B Tabnuue 2.

Tabnuua 2

KpyTnsHa xapaktepuctuku anektpon-|KoopauHaTtbl u3onoTeH- | KoopauHaTbl M30MOTeH-
Hon cuctembl S (npu t = 20 °C), mB/pH | unaneHom Toukn E;, MB | umanbHom To4kmn pH;

OT MUHYC 55,0 40 MuHyc 61,0 oT MuHyc 60 go nntoc 30 oTr 3,6 4o 7,5

2.8 B npnbope npegycMmoTpeHa pyyHas n aBToMaTudeckas TemnepaTtypHas KoMrneHca-
umnsa nameHeHus 3C anekTpogHom cuctemsl. [lnanasoH TepMokoMneHcaumm npeobpasoBaTte-
ns oT muHyc 10 °C go nntoc 100 °C. [Jnana3oH py4yHOM yCTaHOBKWU TeMrnepaTypbl OT MUHYC
10 °C go nnoc 100 °C.

2.9 lNMpepgenbl fonyckaeMblX 3HAYEHWI OCHOBHOW abCOOTHOM NOrPeLLHOCTU NPUBEAEHDI B
Tabnuue 3.
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N3mepsemasn BennynHa

Mpepen gonyckaemon OCHOBHOW
abCconTHON NOrpPeLIHOCT

npeobpasoBarens npubopa
[MokasaTenb akTMBHOCTM MOHOB Bogopoaa (pH) + 0,02 + 0,05
OkucnuTenbHO-BOCCTAHOBUTENMbHbLIW NOoTeHuuan, mB +3 -
Temnepartypa aHanuanpyemon cpegpl, °C +2 +2

[vanasoHbl 13amepeHun npmbopa:

- B pexume pH
- B pexume t

-ot1 0 oo 14;
-ot 0 °C po 100 °C.

2.10 NMpegenbl gonyckaeMbix 3HAaYEHUN AONONHUTENBbHbIX NOrpeLlHoCcTen npeobpasoBaTe-
nsi, 06YCNOBMEHHbIX U3MEHEHNEM BHELLHNX BAUSIOLLMX (haKTOPOB B Npedenax paboyen obnac-

TW NPUMEHEHUS, AOMKHbI COOTBETCTBOBAaTbL Tabnuue 4.

Tabnuua 4
3HaveHus Mpepenbl gonyckaemblX 3Ha4YeHUM
BNUSAIOWMNX Be- | OOMNONHUTENbHbIX MOrPELLIHOCTEN B
BrusioLume NM4MH B Npefle- | [onax npeaena ,D,OI:IyCKaeMOVI oc-
nax pabouen HOBHOW abCONOTHOM MOrPELLHOCTU
doakTopbl ;

obnactu npu- npeobpasoBarens:
MEHEHNSA npe- B PEXMME | B pPEXUME | B PEXMME
obpasosarens pH Eh t

1 Temnepatypa aHanusmpyemon | oT muHyc 10 °C 1,5 - -

cpeabl npu aBTomatudeckon u | go nntoc 100 °C

py4YHOWN TEPMOKOMNEHCALMN

2 ConpoTuBreHne namepuTenb- ot 0 oo 1000 1,0 0,7 -

HOro 3SIeKTpo4a Ha Kaxable MOwm

500 MOm

3 Conpotusnenune anektpoga | ot 0 4o 20 kOm 1,0 0,7 -

cpaBHeHua Ha Kaxgble 10 KOm

4 HanpspkeHue nutaHus ot 198 no 242 B 1,0 , 0,5

5 TemnepaTypa oOkpyxawoLero ot 5°C 1,5 1,0 0,5

BO3ayxa, Ha kaxgpble 10 °C no 40 °C

2.11 [Jonyckaemasi BenuynHa conpoTUBNEHUS M3MEPUTENBHOIO anekTpoaa - He Bonee

1000 MOwm.

2.12 [lonyckaemasi BeNUYMHA COMPOTMBIIEHUSA 3MeKTpoda CpaBHeHus - He 6Gonee

20 kOm.

2.13 Bpems ycTtaHoBReHna paboyero pexvma npudopa He npesbiwaeT 15 MuH.
2.14 abapuTHble pasmepbl npeobpasoBaTtens (ONMHaxXWMpUHaxBbicoTa) - He Bonee

200x92x55 mMm.

Macca npeobpasoBatensa - He 6onee 0,3 kr.
2.15 [Npnbop OTHOCUTCA K BOCCTaHaBNMBAEMbIM, PEMOHTUPYEMbIM U3AeNNAM obLLero Ha-

3Ha4YeHunA.

CpenHee Bpemsi BOCCTaHOBIEHNSA paboToCnocobHOro cocTosAHMs npubopa - He 6onee 1 u.
2.16 CpegHasa HapaboTka Ha oTka3 npeobpasoartens He meHee 9000 u.
Kputepuem oTkasa aBnaeTca HecooTBeTCcTBME TpeboBaHnaM 2.9 HacTosALwero hopmynsapa.
2.17 TonHbIn cpeaHnin cpok cryxbbl npeobpasoBartens - He meHee 10 ner.
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3 MAPKMPOBKA

3.1 MapkupoBka npubopa gomkHa cootetcTBoBaTb [OCT 22261-94 n yepTexam npea-
NPUSATUA-U3rOTOBUTENS.

3.2 Ha kaxxgom npeobpasoBaTerie A0MKHbI ObITb HAHECEHbI: TOBAPHbIN 3HAK NpeanpusaTUs-
N3roToBUTENSA; HAMMEHOBaHME (M YCNOBHOE HanMeHoBaHWe) Npubopa; 3Hak focyaapCTBeH-
HOro peecTpa; 3aBOACKON NOPSIAKOBLIN HOMEP; rO4 U3roToBneHnd; Hagnuck «CaenaHo B Poc-
cumn».

Ha 6noke ceTeBOro nMTaHUsA OOMKHbI OblTb HAHECEHbI: YCITOBHbIE 0603HaYeHnsa BUOOB U
HOMWHasbHbIE 3HAaYEHNSA HANPSPKEHMS NMUTAKOLLEN CETU, BLIXOQHOITO HANPSPKEHNA Y BbIXOOHOTO
ToKka; cumBon C2 (ucnbltatenbHoe HanpsikeHne nsonsumm) no FOCT 23217-78; cumBon knac-
ca 3awmTthbl Il no FOCT P 51350-99.

3.3 Cnocob 1 ka4ecTBO BbINONTHEHMA HAANUCEN N 0603HAYEeHMIN AOMKHBI 0becnevmBaThb UX
4yeTKoe U sicHoe n3obpaxeHne B Te4eHne cpoka cryxbbl npnubopa. 3aBoA4CKOM HOMEP U o4
N3roTOBIEHMS AOMMKHbI pacnoriaraTbCa Ha HeCbeMHOM YacTu npeobpasoBaTens Ha BUOHOM
mecTe.

4 KOMMJIEKTHOCTb

KomnnekT noctaBku npubopa COOTBETCTBYET NEPEYHIO, YkazaHHOMY B Tabnuue 5.

Tabnuua 5
Kon-
HanmeHoBaHue O6o3HaveHne MpumevaHue
BO LUT.
MpeobpasosaTtens pH-150MA FPBA.2.206.016 1
Onektpoa 9CK-10603/4 (K 80.7) TY 4215-004-89650280-2009
Onektpoa ACK-10603/7 (K 80.7) " TY 4215-004-89650280-2009
Onektpoa ACK-10605/4 (K 80.12) " TY 4215-004-89650280-2009 Co BCTPOEHHbIM
Onektpoa ACK-10605/7 (K 80.12) " TY 4215-004-89650280-2009 TEPMOSNEMEHTOM
Onektpoa OCK-10616/7 (K 80.7) " TY 4215-004-89650280-2009 C HOXOM Ansi Msca
TepmopaTtuvk TAJ1-1000-06 2 PBA2.995.002-05 1
WraTtne yHnBepcansHbii LLY-05 MPBA.4.110.001 1 ﬁcyé%KaeTcg
Brok ceTeBoro nuTaHus ° PBA.5.087.004-02 1
Kabernb MPBA.6.644.037 1 MpunoxeHue b,
[MocTaBnsaTCA NO
Kabenb 'PBA.6.644.001-01 1 TpeboBaHuio 3a-
Kas3uymka
CrtakaH H-1-50 rOCT 25336-82 3 lMocTaBnsaTCA NO
[MpombiBanka 250 mn 1 TpeboBaHuio 3a-
Keric ¢ Bknagbiem 1 Kas4dunka
pH-meTp pH-150MN ®opmynsp 'PBA.414318.001900 1 3Ka3.
pH-meTp pH-150MI PykosoacTeo no FPBA.414318.001P3 1 aKa.
aKcnyaTaumm
MpnumeyvaHus

1) MNpubop no TpeboBaHUIO 3aKasdrka KOMNIEKTYETCA OAHUM U3 NEPEUNCIEHHbIX 3NEKTPOA0B C OTPaXXeHUEM B
rpacpe “Kon-so”. [lonyckaeTcs no TpeboBaHMIO 3aka3ymka NocTaBnaTh nobon apyron anektpon cepum 3CK-1,
nnbo aNeKTPOaHYH0 napy, COCTOSLLYIO U3 U3MEPUTENBHOIO anekTpoaa cepumn AC-1 1 anekTpoaa cpaBHEHUs cepun
3Cp-1.

2) Mpwn komnnekTauuun npubopa anektpogom SCK-10605, MmetoLL MM BCTPOEHHbIN TEPMO3MEMEHT, TepMoaaT-
ymk TJ1-1000-06 He nocTaBnsaeTcs.

3) donyckaeTca NnocTaBNsATb Apyron 610K NUTaHus ¢ napameTpamm, COOTBETCTBYHOLLMMM TEXHUYECKMM YC-
nosusim TY 4215-051-89650280-2009.

6
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5 TrPAOYUPOBKA NMPEOBPA3OBATENA

5.1 'pagyvpoBka npeobpasoBaTtens NPOM3BOAMTCS NOCIEe PEMOHTa Uy ANUTENbHOIO Xpa-
HEHWs1 NPy NEPUOANYECKOM KOHTPOSE OCHOBHbIX 3KCMNyaTaLMOHHO-TEXHNYECKMNX XapakTepu-
CTUK, €Cri 0BHAPYXNTCS HECOOTBETCTBNE HOPMUPYEMBIM 3HAYEHUSAM, HO HE pexe OHOro pasa
B 6 Mec.

5.2 'pagyvpoBka npeobpasoBaTtens npom3sBoanTcsa Ha yctaHoske (Mpunoxenune B). Ans
rpagyvpoBku npeobpasoBatens Heobxoaumbl crnegyromne npnbopsl:

1) komMnapaTop HanpsixeHus, AuanasoH namepenun ot 0 go 2 B (Hanpumep, P3003);

2) MmarasuH conpoTtuBneHun knacca 0,02 (Hanpumep, MCP-60M);

3) wumuTaTop anekTpoaHon cuctemol (Hanpumep, K-02).

5.3 NpagyvpoBka npeobpasoBaTtens B pexume namepeHus BennymHbl pH nponssoantca
Npv aBTOMaTU4EeCKON TEPMOKOMMEHCALMM U HOMUHASNBbHbIX 3HAYEHNSIX MapamMeTpOB 3MEeKTPoa-
Hown cuctembl pH; 1 E; (npnBeaeHbl B 3kcnnyaTauMoOHHON 4OKYMEHTaLMN NPUMEHAEMOrO dr1ekK-
Tpoaa).

Mpn ncnonb3oBaHuu anekTpoaa ¢ napameTpamum pH; = 6,70; E; = 18 mB (Hanpumep, OCK-
10601/7, 3CK-10301/7, 3CK-10605/7, 3CK-10305/7), rpagyvpOBKY NPOM3BOAUTL B COOTBETCT-
BUW C rpagympoBoyHon Tabnuuen (Mpunoxenune B, Tabnuua B.1) cnegyowmm obpasom:

1) ycTaHOBWTb Ha MarasuHe conpoTtusneHmn MC conpotusnerue 1077,9 Om (cooTBeTCT-
ByeT Temnepatype 20,0 °C, MNpunoxeHue IN);

2) nopaTb OT KOMNapaTtopa HanpsbkeHue 407,70 MB (CooTBETCTBYET 3HAYEHUIO pH =
0,00);

3) nonb3yacb yKkazaHUAMKM PyKOBOACTBA NO IKCMyaTauumn B peXxmme rpagympoBku, oTrpa-
ayuposaTtb npeobpasosatens no CT1 (pH = 0,00);

4) nopaTb OT KOMNapaTtopa HanpsbkeHne MuHyc 406,60 mMB (COOTBETCTBYET 3HAYEHUIO
pH=14,00);

5) otrpagyvpoBaTb npeobpasoBaTens no CT2 (pH = 14,00);

6) B pexXume U3MepeHuns, yCTaHOBUTb Ha MarasnHe conpoTusneHmin MC conpotmeneHme
1232,4 Om (cooTBeTcTBYeT 60,0 °C), nogate OT KOMNapaTopa HanpsxkeHne 196,47 mB, Ha auc-
nnee OOSMKHbI YCTaHOBUTbLCA nokasaHusa pH =(4,00 £ 0,03).

Mpu ncnonb3oBaHUK 3NEKTPOAOB C ApyrMmu napameTpamu pH; n E;, rpagymposky npoun3sso-
ONTb Nocne NpoBeAeHNs peaakTMpOBaHUS 3HAYEHUIA KOOPOUHAT U30MNOTEHLNANBHON TOYKN CO-
rnacHo ykasaHun [PBA.414318.001P3 aHanornyHo, nogasas OT KOMnapaTopa Hanps»XeHns B
COOTBETCTBUM C rpagynpoBOYHON Tabnumuen, paccintaHHon no gopmyne 1.

"papynpoBoyHas Tabnvua ons anektponos ¢ napameTpamum pH; = 4,00; E; = 0 mB (Hanpwu-
mep, ACK-10601/4, DCK-10301/4, OCK-10605/4, DCK-10305/4) npmeeneHa B npunoxeHuu B,
Tabnuua B.2.

6 NOBEPKA (KAJINMBPOBKA) MPUBOPA

lMoBepka (Npu HeobxoaMMoCTh — Kannbposka) Npudopa NPON3BOANTCS B COOTBETCTBUN C
METOLMKON NOBEPKU (KanmbpoBKu), NPpUBEAEHHOM B NPUIOXEHUM A.
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7 TPAHCINOPTUPOBAHUE

MpunBopbl TpaHCNOPTMPYIOTCA B yNakOBaHHOM BMAE B 3aKpbITOM TpaHcnopTe ntoboro BMaa
(B camoneTax - B OTannMBaeMblX repMeTU3NPOBAHHbIX OTCeKax). [1pn xxene3HoA0pPOXKHbIX Ne-
peBO3Kax BUA OTMPaBKM - MefKue.

YcnoBust TpaHCnopTUpoBaHMs NpubopoB B ynakoBKe Npeanpustusa-usrotosutens (6es
3NEeKTPOAOB) COOTBETCTBYIOT ycrnoBuaM xpaHeHns 5 no NOCT 15150-69.

OnekTpoapbl (Mnu npmbopbl C aNeKTpogammn) 4OMKHbI TPAHCNOPTUPOBATLCSA U XPAHUTBLCA B
COOTBETCTBUM C TpebOBaHMAMM HOPMATUBHbBIX AOKYMEHTOB Ha 3NEKTPOab.

He ponyckaeTcsi nepeBo3ka B TPAHCNOPTHbLIX CPEACTBaX, UMEIOLLMX Creabl NEPEeBO3KN ak-
TMBHO AENCTBYIOLLMX XMMUKATOB, LIEMEHTA U yrN4.

Bo Bpems norpy3o4HO-pasrpy304HbIX paboT 1 TPaHCNOPTMPOBaHUSA ALK HE AOSHKHbI NOA-
BepraTbCs pe3kMM yaapam 1 BO3AENCTBUIO aTMOCEpPHbIX OCaaKOB.

Cnocob yknagku ALWmMKOB Ha TPAHCMOPTHOE CPEACTBO AOSMKEH UCKMOYAaTb UX NepeMELLEHNE
B NyTW CriefoBaHus.

[Mocne TpaHcnopTMpoOBaHUS U (M) XpaHeHna Npubopbl Nepea aKcnyaTaunen AOmKHbI
ObITb BblAep>KaHbl B pacrnakoBaHHOM BMAE B HOPMaribHbIX YCNOBUSX B TeYeHne 8 u.

8 NMPABWUJIA XPAHEHUA

8.1 XpaHeHue npubopoB [0 BBOAA B 3KCNAyaTauuilo B yrNakoBKe nNpeanpuatus-
N3roToBUTENS AOSMKHO COOTBETCTBOBATL ycnoBusam xpaHeHust 1 no FOCT 15150-69.

[aHHoe TpeboBaHMe OTHOCUTCS TOMLKO K XPaHEHWMIO B CKNaACKMUX MOMELLIEHMSIX NOTpebuTe-
N9 1 NOCTaBLMKa, HO HE PACNPOCTPAHAETCA Ha XpaHEHWNE B XKeNe3HO40POXHbIX CKnaaax.

8.2 XpaHeHue npnbopos 6e3 ynakoBku crieayeT Npon3BoauTb NpU TeMnepaType OKpyXato-
wero Bo3ayxa oT 10 go 35 °C n otHocuternbHon BnaxHoctn 4o 80 % npu Temnepatype 25 °C.

B nomeuwleHuax ans xpaHeHmsi npnbopoB He AOIMKHO ObITb NbINK, NAPOB KUCHOT, LLEMNoYen,
arpeccuBHbIX ra3oB U APYrMx BpeaHbIX MPUMECEN, BbI3bIBAKOLLMX KOPPO3UIO.

9 KOHCEPBALUUA

pH-meTp pH-150MW nogseprHyT Ha NpeanpUATUN-U3roTOBUTENE KOHCEPBALMM COrMacHo
FOCT 9.014-78 no BapmaHTy 3awmtbl B3-10 1 ynakoBaH no BapuaHTy ynakosku BY-5.

MpepenbHbIN Cpok 3awmTbl 6€3 nepekoHcepBaumn 3 roga.

Mpn KoHCcepBaLumn Npnbopa N3 KOMOMHNUPOBAHHbLIX ANEKTPOAOB (ANEKTPOLOB CPaBHEHNS)
BbINIMBAETCS 3MEKTPOSUT, ANEKTPOALI NPOMbIBAOTCHA ANCTUNNIMPOBAHHOM BOAOW U NPOCYLUN-
BalOTCA.

CeepneHunsi 0 nepekoHcepBaumm npubopa npuBeaeHsl B Tabnuue 6.

Tabnuua 6

[omKHOCTb, hamunus n

aTa HanmeHoBaHue paboTbl | Cpok aencTsms, roabl
A P POk A A noanuchb
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10 ABWXEHUE NMPUBOPA NPU SKCINYATALIUN

10.1 CBegeHus o asmxkeHun npmbopa npu akcnnyataunm npuseneHsl B Tabnuue 7.

Tabnuuya 7
HapaboTtka MNoanuck nuua, npo-
Jarta oe HaTta P MpnynHa A Ha, 1p
YMNaKoOBKM | YCTAaHOBMNEHO | CHATUSA C Havana nocne nocnen- cHATUA BOAMBLUETO ycTa-
aKcnyaTauum | Hero peMoHTa HOBKY (CHATKE)

10.2 CeefeHus 0 3akpenneHmm npubopa npu aKcnnyataumm npueeneHsl B Tabnuue 8.
Tabnnua 8

OcHoBaHue (HaMMeHOBaHue,
HOMep W faTa AOKYMeHTa) MpumeyaHue
3akpenneHne | OTkpenneHue

[ormkHocTb, hamu-

HanmeHoBaHue n3genus
nna n nHndmansbl

11 CBUAETEJIbCTBO O NMPUEMKE

pH-meTp pH-150MW 3aBoackon Ne N3roTOBJIEH N NPUHAT B COOTBETCTBUN C
obsazarternbHbIMY TPeBoBaHUAMM roCYAapCTBEHHbIX CTaH4APTOB, AENCTBYIOLLEN TEXHNYECKOM
AOKyMeHTauuen, gencteyowmmm TY 4215-051-89650280-2009 1 npu3HaH rogHbIM 4515 9KC-
nnyataumu.

KoHTponep OTK
M.IT.

nn4Haa noanncb paCLIJI/Id)DOBKa noanmcu

yuncno, Mmecau, roq
12 CBEOEHWA O MNOBEPKE

pH-meTp pH-150MWU 3aBoackomn Ne noBepeH B COOTBETCTBUM C 0bs3aTenb-
HbIMW TpeboBaHMSIMU rOCYAapPCTBEHHbIX CTaHAapToB Poccuiickon enepaumm,  npusHaH rog-
HbIM 4119 9KcnnyaTauuu.

[MoBeputens

MI

Nn4Haa noanuncb paCLIJI/I(*)DOBKa noanmcu

[aTa nosepku

4Yncno, mecqu, rog
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13 FTAPAHTUUHbIE OBA3ATENLCTBA

13.1 UsrotoBuTens rapaHTupyet cootBeTcTBue pH-meTtpa pH-150MU TpeboBaHmamM TeXHK-
YeCKMX yCroBUIA, Npu cobntogeHnn noTpedbutenem npasus aKCnyaTauum, TpPaHCNOPTUPOBAHMS
N XpaHeHus.

13.2 MapaHTUINHBIN CPOK XpaHEHNA 6 MecSLLEB CO OHS U3rOTOBIIEHUS.

13.3 NapaHTuiHbIN Cpok akcnnyaTauumn pH-meTpa - 24 Mmecsiua co AHS BBOAaA B 3KCNnyaTa-
unto. MapaHTUNHBIN CPOK 3KCNIyaTaumm 3NeKTPOA0B, BXOOALLMX B KOMMNEKT NOCTABKM - B CO-
OTBETCTBUW C UX SKCMNyaTauNOHHOW JOKYMEHTaLMEN.

13.4 MoTpebuTens nMeeT NpaBo Ha rapaHTUIHbLIA PEMOHT Npnbopa B TeYEHNE rapaHTUNHO-
ro cpoka akcnnyatauun. FapaHTuiiHbIn pemoHT pH-meTpa pH-150MI, ero npuHagnexHocTemn n
CMEHHbIX YacTen BNNOTb A0 3aMeHbl NpMbopa B LIeNOM, eCnin OHM 3a 3TO BPEMS BbINAYT U3
CTPOSI UM UX XapaKTEPUCTUKN OKaXKYTCH HKE HOPM TEXHUYECKNX TpeboBaHWin, MPON3BOAMTCA
6e3B03mMe34HO NpK YCroBUK, YTO UX paboTocnocobHOCTL bbina HapyLleHa BCneacTaue aedekx-
Ta U3roTOBNEHUS.

13.5 NapaHTUNHLIN PEMOHT HE NPOU3BOAMTCS B CreAyoLWnNX Cryyasx:

- OTCYTCTBUE UNK noBpexaeHune nnomo;

- HapyLLeHne npasun aKcnnyataumm npmbopa;

- HanMumne MexaHN4YeCcKnx NoBpeXaeHNI, NoMNbITKM pEMOHTa KeM-NTMB0, KpoMe NpeanpuaTui,
OCYLLEeCTBNALWNX rapaHTUNHBIA PEMOHT.

13.6 Mo BONpocam rapaHTUHOIO M NoCrerapaHTUMHOIO peMoHTa obpallaTbCs nNo agpecy
NpeanpusTUS - N3rOTOBUTENS:

Poccna:109202, r. Mockea, Locce ®pesep,12; OO0 «3meputenbHas TexHUKa».
Ten./dakc: +107(495) 232-49-74, 232-42-14, E-mail: izmteh@ izmteh.ru

["apaHTUNHbLIN CPOK NPOASIEBAETCS HAa BPEMS OT NoAdayn peknamMauumm 40 BBEAEHNSA B CTPOU
npnbopa cunamu NpeanpuAaTUn, OCYLLLECTBASIOWNX rAPaHTUNHBIA PEMOHT.

13.7 CBegeHud o peknamaumsx

Mpwn HencnpaBHOCTM Npnbopa B NEPMOA rapaHTUMHOIO CpoKa NoTpebuTenem AormkeH bbiTb
COCTaBfEH aKT C yka3daHueM Npu3HakoB HencnpasHocTen. CBeaeHWs 0 peknamaumsx v NpuHs-
TbIX MO HUM Mepax BHOCATCA B Tabnuuy 9.

Tabnuuya 9
Hara pex- KpaTtkoe cogepxaHue Vicx. Ne m nara MpuHaTele OTtmeTka OTK
namauuu OOKYMEHTa Mepbl

14 NPOYUE CBEOEHUA

B anexTtpoge tnna 3CK-1 cogepxutcsa 0,581 r cepebpa.
CrnbHOOENCTBYOLWNX SA0BUTBIX BELLLECTB NPUBOP HE COAEPXKMUT. YTUNM3aumnsa NpomM3BOanT-
Cs1 B COOTBETCTBMM C NpaBunamMmm n Hopmamm, 4EVNCTBYHOLLMMIN HA NPeANPUATMM NoNb3oBaTens.

10
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MpunoxeHne A
(obsizamernbHoOE)

MeToauka noBepku (KanmbpoBKu)

HacToswaa metoauka noBepku npegHasHayvyeHa gns noBepku (kanmbposkn) pH-meTpos
pH-150MWU (ganee — npmnbopsbl), CNoNb3yembIx ANA onpeaeneHns nokasaTens akTMBHOCTU
noHoB Bogopoaa (pH), okncnntenbHO-BOCCTaHOBUTENBHOMO NoTeHumana (Eh) n remnepatypebl
BOAHbIX PAaCTBOPOB, C NpeACTaBneHNeEM pe3yrbTaToB Ha LMAPOBOM OTCHETHOM YCTPOUCTBE.

Me>xnoBepoyHbIN MHTepBan npubopa - 1 rog.

1 Onepauun n cpeacTBa NOBEPKU (KannMbpoBKM)

Mpw npoBegeHUn noBepkmn (KannbpoBKK) AOIMKHbI ObiTb BbINOSTHEHbI CreAyoLmne onepauun
N NPUMEHEHbI CpeacTBa NOBEPKM (KannmbpoBKM) C XapakTepuUcTMKamMm, ykasdaHHbIMU B Tabnu-

ue A.1.
Tabnuua A.1
Ho- Ob64as3aTenbHOCTb
nl\;l/ii- HanmeHoBaHne o6pa3uoBoro cpeacrea npop?f;::'fp;”e'
N3MEPEHNIN UM BCNOMOraTenbHOro :
HanMeHOBAHME Tﬁon_o cpencTBa NnoBepku (KanmbpoBkK), Homep an:-?c;ﬁ r,lu,eMqueo-_
onepam Bepke OOKYMEHTa, perfaMmeHTMpYyIoLLEero Tex- Ko
(ka- Hu4eckue TpeboBaHNA K CpeacTBy M3me-
U6- PEHUs, METPOSIOMMYECKME XapaKTepu-
CTUKM
poB-
Ke)

1 2 3 4 5
BHeLwHUn ocmMoTp 5.1 - + +
Onpo6oBaHwne 5.2 - + +
KOHTpOrb OCHOB- 5.3
HOWM abConTHOM
NOrpeLUHoOCT Npu-

Gopa:
- B pexvme nusme- 5.3.1 | TepmomeTpsbl pTyTHBIE TI1-4 - +
peHus Temnepary- TY25-2021.003-88, ananasoH namepe-
pbl Hua ot 0 °C go 50 °C,

ot 50 °C go 100 °C,

ueHa genexuns 0,5 °C.

TepmocTtart xungkoctHon U-10.

[vana3oH Temnepartypbl

ot 0 °C pgo 100 °C, TouHocTb *+ 0,2 °C.

CrakaH cteknsiHHbin BH-50,
_________________________________________ obwemSOMN
- B pEXNME nU3Me- 5.3.2 | Konba mepHasa TOCT 1770-74, kn. 2, - +
peHus pH obbem 1 n;

CrakaH cteknsiHHbin BH-50, 06bem 50

Mn — (3 wr.);

Pabouue atanonbl pH TOCT 8.135-2004

1,65, 6,86, 9,18 npu 25 °C.

11
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OkoHuyaHue mabnuubi A. 1

1 2 3 4 5

KoHTponb O0CHOB- 5.4
Hon abcontoTHOM
MOrpeLUuHoCcTu npe-

| Obpasosatenei: | |
- B peXxunme name- 5.4.1 | MarasuH COMpPOTUBNEHUN P4831 + -
peHus Temnepary- roCT23737-79,
Pbl npegen uamepenms 10* Owm,

knacc To4HocTtn 0,02

- B peXume name- 5.4.2 | Komnapatop P3003 TY25-04.3771-79, + -

PEHUSI OKUCIIN- avanasoH mnameperuns ot 0 go 11,11 B,
TenbHO- knacc To4HocTtun 0,0005;
BOCCTaHOBUTESb- MMmntatop 9nekTpogHom CUCTEMbI Tuna
HOro noTeHymana N-02 TY25-05.2141-76,

R, = 0, (500, 1000) MOwm, M + 25 %,
R, =0, (10, 20) kOm, I + 1 %.

KoHTponbe gonon- 5.5 | Komnapatop HanpsxeHus P3003
HUTENbHbIX MO- TY25-04.3771-79,
rpeLIHoCTENn npe- AavanasoH mnameperuns ot 0 go 11,11 B,
obpasoBartenen, knacc To4Hoctn 0,0005;
BbI3BaHHbIX N3Me- MmuTaTop anekTpoaHon cuctembl Tuna
HEeHWeM CornpoTuB- N-02 TY25-05.2141-76,
neHvs: R, = 0, (500, 1000) MOwm, NI £ 25 %,
Rs=0, (10, 20) kOm, NI £ 1 %.
- B Uenun namepu- 5.5.1 + -
TENbHOrO 3NeKTpo-
I i S SO N
- B LleNu anekTpo- 55.2 + -

A cpaBHEHUs

MpumevaHue - [onyckaetcs NpUMEHATL APYrMe cpeacTBa NoBepku (KanmbpoBku) He NpuBedeHHbIe B Tabnuue,
obecneynBaroLLme onpeaeneHne MeTPoNorMYeckmx XapakTepucTUK NprbopoB ¢ TPeByeMoii TOYHOCTHIO.

Mpn nony4eHnn oTpuLaTENBHOIO pesdyrnbTaTta Ha Ntobom 13 3Tanos, NoBepka (kanMbposka)
npekpaLiaeTcs.

2 TpeboBaHuA 6e30nacHOCTU

Mpn NnpoBefeHnn NOBEPKM (KanmbpoBKn) AomKkHbI BbiTb cobntogeHsl TpeboBaHusa 6esonac-
HOCTW, yKa3aHHble B 9KCNyaTaunmoHHON 4OKyMeHTaumnm npnbopoB 1 cpeacTB NoBepku (kanmo-
POBKW).

3 YcnoBusi noBepku (KannbpoBku)

3.1 lNpu npoBeaeHMn noBepkn (KannbpoBKM) AOMKHbLI COBNOAaTLCH CneayoLme yCroBus:

1) TemnepaTtypa oKpyxatoLliero Bo3agyxa, °C 20 £ 5;

2) OTHOCUTernbHas BRaXHOCTb, Y% ot 30 go 80;

3) aTmocdepHoe aasneHue, klla ot 84 no 106,7;
4) HanpsbkeHue nuTaHna 6noka ceTeBoro NuTaHusa, B 220 + 22;

5) TemnepaTtypa rpagyMpoBOYHbIX N KOHTPOSMbHbLIX pacTtBopos, °C 20 £ 5;

6) Bubpaums, Tpscka, yaapsbl, Bnusaowmne Ha paboty npubopa OTCYTCTBYIOT;

12
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7) CconpoTMBREHMWE, 3KBUBASNIEHTHOE CONPOTUBIEHUIO B LIENW

nameputenbHoro anekrpoga, MOm 0;

8) conpoTnBneHue, aKBMBaNEeHTHOE CONPOTUBIEHMIO B LEenn

anekTpoaa cpaBHeHUsi, KOM 0;

9) Bpems ycTaHOBNeHWUs paboyero pexunma, MyH He MeHee 15.

lMoBepka (kannbposka) Npomn3BoaANTCS NPy NUTaHUM NpeocbpasoBaTens OT ceTu Yepes 610K
CEeTEeBOro NUTaHWS.

3.2 Cxema ycTaHOBKM A1151 NPOBEPKM OCHOBHbIX XapakTepucTuK npeobpasoBaTens npuse-
AeHa B npunoxeHuu b.

3.3 Tabnuubl HOMMHaNbHbIX 3Ha4YeHNn O C aNeKTPOAHbLIX CUCTEM, a TaK XXe HOMUHASbHbIE
3Ha4YeHWs1 CONPOTMBIIEHNS TepMOAaTymKa Npu pasnnyHbIX TemnepaTtypax, MCnosnb3yemble Npu
npoBepKax, npuBeaeHbl B NpunoxeHnax B n I,

4 MoaroToBKa K noBepke (KanMbpoBke)

4.1 MNepep npoBeaeHnem nosepkn (kannbposkun) NpMbop AomKeH GbiTh BblAepXKaH Npu
Temnepatype (2015) °C n oTHocuTenbHOM BnaxHoctn Ao 80 % He meHee 8 u.

4.2 lNepepn npoBegeHNEM NEPBUYHON NOBEPKU (KanmbpoBkM) cobpaTb CXemy COrnacHo npu-
noxexwus b.

4.3 Npunbopbl 1 cpeacTaa NOBEPKM (KannmbpoBkmM) AOMKHbI ObITb NOArOTOBNEHBLI K paboTe n
OTrpagyvpoBaHbl, COrflacHO YKa3daHUN SKCMyaTaunoHHOW JOKYMEeHTauuu.

5 lMpoBeneHue noBepku (KanMbpoBKKn)

5.1 BHewwHnn ocmoTp

Mpn NnpoBeeHMM BHELLHETO OCMOTPa AOSMKHO ObITb yCTAHOBNEHO COOTBETCTBME NOBEpPSie-
mMoro npubopa crneayowmm TpeboBaHNSaM:

- He gonyckatoTcsa gedekTbl Kopnyca, BnusaoLwmne Ha paboTocnocobHOCTL Npubopa, NATHA,
He4eTkoe n3obpaxxeHne Hagnucen;

- He gonyckaeTcsi noBpexaeHue kabenen coctaBHbIX YacTen npnbopa.

5.2 OnpoboBaHue

Onpo6oBaHne npeobpasoBaTensa NPON3BOAMTCA cregyowmm obpasom:

1) BKMOYUTbL NUTaHMe NpeobpasoBatens. Ha gucnnee AomKHO BbICBETUTHCS NPOU3BOSb-
Hoe 3Ha4eHue B eguHuuax pH;

2) npoBepuTb paboToCcnoCOBHOCTbL OPraHOB yNpaBNEeHUS: HaXKaTue KNnaBuLl 4OSMKHO CO-
NPOBOXAATbCs COOTBETCTBYHOLLUM U3MEHEHMEM MHPOPMaLMKN Ha ancnnee;

3) noaknounTb kabenb TepMoaaTymnka, 3Hak <<» AOJDKEH NOracHyTb.

5.3 KoHTponb 0CHOBHOM aBCONOTHOM NorpeLHoCcT npubopa NPon3BOANTCA B YCINOBUSIX,
OroBOpEHHbIX B pasaerne 3.

5.3.1 KOHTpOnb OCHOBHOM abCONOTHOWM NOrPELLHOCTM NPpMBopa B peXMME U3MEPEHNS TEM-
nepaTypbl aHanNnn3npyemMmoro pacteopa NnpomM3BoAuTb NyTEM CPaBHEHWS MOKa3aHUM ANCnes c
NOKa3aHUSAMK KOHTPOSIbHOIO PTYTHOIrO TepMOMETpa cneaytowmm obpasom:

- NOrpy3nTb TEPMOAAaTHMK U KOHTPOSIbHbLIA TEPMOMETP B COCYZ C BOAOW KOMHATHOWN Temne-
paTypbl;

- MOCne YCTaHOBMEHMS NoKasaHui 3adouMKCMpoBaTh 3Ha4YeHUst TeMnepaTypbl NO AUCMNED
npnbopa n TepMmomeTpy;

- aHanorm4yHo 3adnKCMPoOBaTb 3HAYEHNSA TeMnepaTypbl NPU NOrPY>KEHUN TepMogaTymKa n
KOHTPONbHOIo TepMomMeTpa B cocy ¢ Bogow Temnepatypoun (0 +5) °C n (100 = 5) °C. Jonyc-
KaeTCsa MCnonb3oBaTh TAOLWMWIN e 1 KUNSILLYIO BOAY.

OcHoBHyIO abCoMTHYO NOrPeLLHOCTb Npubopa paccunTaTb No opmyrne
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A= 1:rlp - tTepM, (A1)

rae A - ocHoBHasi abcontoTHasa NorpeLlHOCTb Npubopa B peXxmme namMepeHnsa temnepary-
pbl, °C;
tnp - 3HAYeHWe TemnepaTypbl No gucnneto npubopa, °C;
trepm - 3HAYEHME TEMMNEpaTypbl BOAbI, U3MEPEHHOE TepMOMeTpoM, °C.
OcHoBHas abcontoTHas NorpeLlHoCcTb AosmkHa bbITh He 6onee + 2 °C.
5.3.2 KoHTponb ocHoBHOM abCoMTHOM NOrpeLlHOCTM Npubopa B pexume namepenns pH.
Mpv NpoBeaeHnM NPOBEPKM TEMMNEPATYPbI PACTBOPOB, MUCMOSb3yeMbIX 418 FpagynpOBKY, U
KOHTPOMbHOMO He AOMKHbI OTNn4YaTbcs 6onee yem Ha 1,5 °C. [1nga aToro Bce pacTBopbI cneay-
eT BblaepXaTb NPU KOMHATHOM TeMnepaType He MeHee yaca.
KoHTpOonb OCHOBHON abCOMTHON NOrpeLHOCTU NPOM3BOAAT No paboumm atanoHam pH
FOCT 8.135-2004 npu aBTOMaTU4ECKON TEPMOKOMMNEHCALMN NO CneayoLwen MeToauke:
- OTrpagyvpoBatb NpUBop B pexxmme namepeHnsa pH, cornacHo ykasaHuam aKkcnnyaTtaum-
OHHOW OOKyMeHTauuu, ncnonbays paboyvme atanoHsl Tmunos 1 (pH = 1,65), 5 (pH=9,18);
- n3MmepwuTb 3HayeHne pH B pacteope Tnna 4 (pH = 6,86), 3admkcnpoBaTh 3HaYEHNE TEM-
nepatypbl pacteopa tp, °C.
OcHOBHY0 abConOTHYO NOrpeLlHoOCTb Npubopa paccumTtaTtb No opmyne

A= pan - pH, (A.2)

roe A - ocHoBHas abcontoTHas NOrpeLHOCTb Npubopa B pexmme namepenns pH;
pHqp - 3Ha4yeHune pH pacTteopa no gucnneto npubopa, pH;
pH: - TabnunyHoe 3HaveHne pH pacTeopa npw gaHHOW TemnepaType t, (NnpuBeaeHo B
FOCT 8.134-98).

OcHoBHaga abcontoTHas norpewHocTb pH gomkHa ObiTb He 6onee * 0,05.

5.4 KoHTpornb OCHOBHOM abCoMOTHOM NOrpeLLHOCTM NpeobpasoBaTenen.

5.4.1 OcHoBHy0 abCOMNOTHYHO NOrPELLUHOCTbL NpeobpasoBaTens B peXXMMe N3MepeHNs TEM-
nepaTypbl KOHTpPONMPOBaTb Ha ycTaHoBke B Tovkax N, paBHbix MuHyc 10 °C; 20 °C; 60 °C;
100 °C, cnegytowum obpasom:

N3MEHSSA 3HAYEHUS1 COMPOTMBIIEHNE Mara3vHa CONpOTMBIIEHMI, YCTAHOBUTbL Ha AUcnnee
nocnegosaTenbHO 3Ha4veHust MuHyc 10 °C; 20 °C; 60 °C; 100 °C, domkcupys npn 3TOM COOTBET-
CTBYHOLLME 3HAYEHNSI CONPOTUBIIEHMM.

OcHoBHy0 abConTHYO NOrpeLlHOCTb NpeobpasoBaTens paccynTaTtb no opmyne

_A-R

A=", (A.3)

raoe A - ocHoBHasi abcontoTHasa norpeLwHocTb, °C;
A - 3HayeHune ConpoTMBIEHWS, YCTAHOBMEHHOE Ha Mara3uHe conpoTmneneHuin, Owm;
R - HOMMHanNbHOE 3HaYeHWe CONPOTUBIEHNA TePMOLAaTYMKa, COOTBETCTBYHOLLIEE MNPOBE-
psieMol TOYKe AnanasoHa n3mepeHus (MpuBeaeHo B 3KCNyaTauMoHHON AoKyMeHTaumn), Owm;
K — koadppmumeHT HaknoHa yHKuumn npeobpasoBaHus (NpuBeaeH B npunoxexHun M),
Owm/°C.

OcHoBHas abcontoTHas NorpeLwHoCcTbL NpeobpasoBartens AomkHa ObiTb He bonee + 2 °C.

5.4.2 OcHoBHY0 abCOMOTHY NOrPELLHOCTL NPeobpasoBaTens B peXXMMe U3MepeHns OKUC-
NUTEenNbHO-BOCCTAHOBUTENBHOrO noteHumana (Eh) koHTponvposatb B Toukax N, paBHbix 0, a
Takke 500; 1000; 1900; 1995 mB 0b6enx nonapHoOCTEN Ha YyCTaHOBKE CreayowmmMm obpasom:
nogasasi OT KOMNapaTtopa Ha Bxo4 npeobpasoBaTens HanpsxeHue N 3adoukcnpoBaTh Nokasa-
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H1A npeobpasoBaTtens E (B crniyyae HecTabunbHbIX NOKa3aHu - Hanbornee oTnnyaroLeecs ot
HanpskeHus N).
OcHoBHyI0 abCOMTHYO NOrPELLHOCTb paccumTaTtb nNo gopmyne

A=U-E, (A.4)

roe A - ocHOBHasi abconoTHas NorpeLwHocTb NnpeobpasoBaTens, MB;
U — HanpsbkeHne, nogaBaemoe OT KoMnapaTopa, COOTBETCTBYOLLIEE NPOBEPSEMOW
ymncnoson otmeTke N, mMB;
E — nokasaHue npeobpasoartens, mB.

OcHoBHas abcontoTHasa NorpeLHoCcTbL NpeobpasoBaTens AomkHa ObiTb He 6onee + 3 MB.

5.5 [lononHuTenbHble NOrpelHocTM npeobpasoBaTens, 06yCnoBneHHbIE N3MEHEHNEM
BNUSAIOLLNX BENMMYMH, KOHTPONMPOBATb Ha YCTaHOBKE MNOCHe rpagyupoBKku NnpeobpasoBaTens,
(pa3gen 5), npu py4HOM yCTaHOBKE TeMNepaTypbl 1 TemnepaType pacteopa pasHon 20,0 °C B
pexume namepenHust pH.

5.5.1 [lononHuTenbHyto norpeLlHoCcTb npeobpasoatens, 06yCrnoBneHHy N3MeHEHNEM CO-
NPOTUBIIEHMS B LIENW N3MEPUTENBHOIO 3MeKTpoaa, KOHTPONMpoBaTh cneayowmnm obpasom:

- YCTaHOBWUTb HA UMUTATOPE 3MEKTPOOHON CUCTEMBI CONPOTUBIEHME B LIENU U3MEPUTESBHO-
ro anekrtpoaa, pasHoe 0 MOwm;

- Nnogasasd Ha Bxo4 npeobpasoBaTens HanpsKeHne OT KoMnapartopa, yCTaHOBUTb Ha AnC-
nnee 3HayeHue pH = 14,00, 3admkcmpoBaTb HaNpPsHPKEHUA NO KOMNapaTopy;

- YCTaHOBWUTb HA UMUTATOpPE 3MEKTPOOHON CUCTEMBI CONPOTUBIEHME B LIENU U3MEPUTESBHO-
ro anekrtpoaa, pasHoe 1000 MOM 1, U3MeHAA HanNpsXKeHne OT KoMnapaTopa, yCTaHOBUTb Ha
aucnnee npexHue nokasaHus.

JlononHUTenbHyIo NorpeLlHoOCTL NpeobpasoBaTens, 06yCNnoBNeHHY U3MEHEHMEM COMpPO-
TUBINEHUS B LIeNy U3MepuTeNbHOro arekTpoaa, paccymTtaTtb no oopmyrne
_U,-U,

§=Tr =t (A.5)

roe o - AoNONHUTENbHAs NOrpPeLWwHOCTb NpeobpasoBartens, pH;
Uo - 3Ha4YeHme HanpspkeHns No KomnapaTopy NpU HyfIEBOM CONPOTUBIIEHUN B LLEENU U3-
MepUTENbHOro anekTpoaa, uB;
Uy — 3HauyeHne HanpskeHnsa No KomnapaTopy nNpu CONpPOTUBAEHMM B LIENU N3Mepu-
TenbHoro anektpoga 1000 MOwm, mB;
St - UncneHHoe 3HaYeHme KPYTU3HbI ANEKTPOAHON cUcTeMbI, paBHoe 58,16 mB/pH npu
T =20,0 °C.

[ononHutensHasa norpewwHocTb pH gormkHa ObiTb He 6onee + 0,04.

5.5.2 [lononHuTenbHYyo NorpeLlHoCcTb Npeobpasoaterns, 06ycroBneHHY N3MEHEHNEM CO-
NPOTMBIEHMSA B LENW 3NeKTpPOoAa CpaBHEHUS, KOHTPONMPOBaTh cneayowmum obpasom:

- YCTaHOBWUTb Ha MMUTATOPE ANEKTPOLHOM CUCTEMbI CONPOTUBIIEHME B LIENN INeKkTpoaa
cpaBHeHna 0 KOwm;

- nopgasasi Ha Bxof npeobpasoBaTtens HanpshkeHns oT KomnapaTopa, yCTaHOBUTb Ha AUC-
nnee 3HayveHue pH=14,00 n 3admkcnpoBaTb HanNpsHXKEHNA NO KOMNapaTopy;

- YCTaHOBWUTb Ha MMUTATOPE ANEKTPOLHOM CUCTEMbI CONPOTUBIIEHNE B LIENKW INekTpoaa
cpaBHeHus 20 KOM n, N3MeHAA HanpsXKeHWe OT KomnapaTopa, yCTaHOBUTb Ha AUCNIEE Npex-
HWe nokasaHus.

JononHnTenbHyo NOrpeLHoCcTbL NpeobpasoBartensi, 06yCNOBNEHHYO N3MEHEHMEM COMpPO-
TUBIEHNA 3NEKTpoaa CpaBHEHUSA, paccunTaTb nNo opmyne
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s=-U U ;tUo , (A6)

rae O - gononHuTenbHas NorpeLwHocTb NnpeobpasoBartens;
Uo - 3Ha4eHne HanpskeHnsa no koMmnapaTtopy npu HyneBoM CONPOTUBEHUN B LieNn
aneKkTpona cpaBHeHUs!, MB;
U1 — 3HaueHune HanpsXeHWst Mo KoMnapaTopy Npy CONPOTUBIIEHNN B LIENW arekTpoaa
cpaBHeHna 20 kKOm, MB;
St - UMcneHHoe 3HaYeHMe KPYTU3HbI NEKTPOLHOM cUCTeMbI, paBHoe 58,16 mB/pH npu
T =20,0°C.

[ononHutenbHasa norpewwHocTb pH gomkHa 6biTb He 6onee + 0,04.
6 OdopmneHue pesynbLTaToB NOBEpPKU (KanndépoBkun)

6.1 Npn npoBeaeHn onepaunin NoBepkn 0POPMIISIOT NPOTOKOS pe3yibTaToB U3MepPEHUN
Nno NoBepKe NPou3BOSIbHON POPMbI.

6.2 [NonoxuTernbHble pe3yrbTaTbl NOBEPKM OPOPMIISIOT NYyTEM Bbldavv CBMAETENbCTBA O
noBepke WU HaHeceHUeM noBepuTenbHOro knemma B cootsetcTBun c NP 50.2.006-94 un
MP 50.2.007-94.

6.3 Npu oTpuLaTenbHbIX pesdynbTaTax NOBEPKN BblAaT N3BELLEHNE O HENPUrOQHOCTU C
ykasaHuem npuyunH no MNP 50.2.006-94, cBnaeTenbCTBO aHHYNMPYIOT, KINEMMO racaT, a npubop
K MPMMEHEHUIO He oMNyCKatoT.
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(obsizameribHoE)
Cxema aneKkTpuyecKux coeguHeHun ans rpagympoBKU, KanmbpoBKM U NOBEPKU
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MpunoxeHne B
(cnpasoyHoe)

HomuHanbHbIe cTaTUYeCKMe XapaKTepucTukm npeodpasoBaHua [ C anekTpogHou
cucTeMbl

1 HomunHanbHaga ctatnyeckasi xapaktepuctuka npeobpasopaHna 3LC aneKkTpoaHOW CUCTEMBI C
HOPMWPOBaHHBIMW KOOpANHATaMu U3onoTeHumanbHo Todkm pH; = 6,7; E; = 18 mB (3CK-1060X/7;
OCK-1030X/7, rae X — ntobas uudppa ot 1 oo 5) xapakrepusyemas ypaBHEHNEM:

E = E;- (54,196 + 0,1984 - t,) - (pH - pH)), (B1)

roe E — 3[C anekTpogHon cuctemsl, MB;
Ei= 18 mMB, pH, = 6,7 — koopAuHaTbl N30NOTEHUNANBHON TOYKY;
t, - Temnepatypa pactsopa, °C;
pH — nokasaTtenb akTMBHOCTU MOHOB BOAOPOAa B pacTBOpE.

Mpumep 3HaveHmn 3OC, MB, anekTpogHOM cCMCTEMbI B 3aBUCMMOCTH OT U3MepsieMoi Benn4mHbl pH
npu pasnu4yHbIX TEMNepaTypax, paccunuTaHHbIX No popmyne B.1, npuseneHsbl B Tabnuue B.1.

Tabnuuya B.1
3HaueHne TemnepaTypa pacteopa, °C
pH -10 0 20 40 60 80 100

-1,00 420,03 435,31 465,86 496,42 526,97 557,52 588,08
0,00 367,82 381,11 407,70 434,28 460,87 487,46 514,04
1,00 315,61 326,92 349,53 372,15 394,77 417,39 440,01
1,64 282,19 292,23 312,31 332,39 352,47 372,54 392,62
1,66 281,15 291,15 311,15 331,15 351,14 371,14 391,14
1,73 277,49 287,35 307,08 326,80 346,52 366,24 385,96
2,00 263,40 272,72 291,37 310,02 328,67 347,32 365,97
3,00 211,18 218,53 233,21 247,89 262,57 277,25 291,93
4,00 158,97 164,33 175,04 185,76 196,47 207,18 217,90
4,08 154,80 159,99 170,39 180,79 191,18 201,58 211,97
4,24 146,44 151,32 161,08 170,84 180,61 190,37 200,13
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 64,27 67,05 69,83
6,70 18,00 18,00 18,00 18,00 18,00 18,00 18,00
6,82 11,73 11,50 11,02 10,54 10,07 9,59 9,12
6,87 9,12 8,79 8,11 7,44 6,76 6,09 5,41
6,92 6,51 6,08 5,20 4,33 3,46 2,59 1,71
7,00 2,34 1,74 0,55 -0,64 -1,83 -3,02 -4,21
8,00 -49,88 -52,45 -57,61 -62,77 -67,93 -73,09 -78,25
8,89 -96,34 -100,69 -109,38 -118,07 -126,76 -135,45 -144,14
8,97 -100,52 -105,02 -114,03 -123,04 -132,05 -141,05 -150,06
9,00 -102,09 -106,65 -115,78 -124,90 -134,03 -143,16 -152,28
9,23 -114,10 -119,12 -129,15 -139,19 -149,23 -159,27 -169,31
10,00 -154,30 -160,85 -173,94 -187,04 -200,13 -213,22 -226,32
10,71 -191,37 -199,33 -215,24 -231,15 -247,06 -262,97 -278,88
11,00 -206,51 -215,04 -232,11 -249,17 -266,23 -283,29 -300,35
11,42 -228,44 -237,81 -256,53 -275,26 -293,99 -312,72 -331,45
12,00 -258,72 -269,24 -290,27 -311,30 -332,33 -353,36 -374,39
12,60 -290,05 -301,76 -325,17 -348,58 -371,99 -395,40 -418,81
13,00 -310,94 -323,43 -348,43 -373,43 -398,43 -423,43 -448,43
14,00 -363,15 -377,63 -406,60 -435,56 -464,53 -493,50 -522,46
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2 HomurHanbHas ctatudeckas xapakTepucTuka npeodbpasoBanus J0C anekTpoaHOW CUCTEMBI C
HOPMMPOBaHHBIMM KOOPAUHATaMM nsonoteHumnansHom Toukn pH; = 4,00; E; = 0 mB (3CK-1060X/4; SCK-

1030X/4, rge X — nobas umdpa ot 1 fo 5), xapaktepmusyemas ypaBHEHUEM:

E=E;- (54,196 + 0,1984 - t,) - (pH - pH)),

roe E — 3[C anekTpodHon cuctemsl, MB;
Ei = 0 MB, pH; = 4,00 — koopauHaTbl N30MOTEHUNANBHON TOYKH;
t, - Temnepatypa pactsopa, °C;
pH — nokasaTenb akTMBHOCTU MOHOB BOAOPOAA B pacTBope.

(B.2)

Mpumep 3HaveHmn 3OC, MB, anekTpogHoOM cMCTEMbI B 3aBMCMMOCTH OT U3MepsieMoi Benu4mHbl pH
NpY pasnu4yHbIX TemnepaTtypax, pacc4ymTaHHbIx No hopmyrne B.2, npuseneHsbl B Tabnuue B.2.

Tabnnya B.2
3HaueHne TemnepaTypa pacteopa, °C
pH -10 0 20 40 60 80 100
-1,00 261,06 270,98 290,82 310,66 330,50 350,34 370,18
0,00 208,85 216,78 232,66 248,53 264,40 280,27 296,14
1,00 156,64 162,59 174,49 186,40 198,30 210,20 222,11
1,64 123,22 127,90 137,27 146,63 156,00 165,36 174,72
1,66 122,18 126,82 136,10 145,39 154,67 163,96 173,24
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 -4,97 -5,29 -5,61 -5,92
4,24 -12,53 -13,01 -13,96 -14,91 -15,86 -16,82 -17,77
5,00 -52,21 -54,20 -58,16 -62,13 -66,10 -70,07 -74,04
6,00 -104,42 -108,39 -116,33 -124,26 -132,20 -140,14 -148,07
6,82 -147,24 -152,83 -164,02 -175,21 -186,40 -197,59 -208,78
6,87 -149,85 -155,54 -166,93 -178,32 -189,71 -201,10 -212,48
6,92 -152,46 -158,25 -169,84 -181,43 -193,01 -204,60 -216,19
7,00 -156,64 -162,59 -174,49 -186,40 -198,30 -210,20 -222,11
8,00 -208,85 -216,78 -232,66 -248,53 -264,40 -280,27 -296,14
8,89 -255,32 -265,02 -284,42 -303,83 -323,23 -342,63 -362,04
8,97 -259,49 -269,35 -289,08 -308,80 -328,52 -348,24 -367,96
9,00 -261,06 -270,98 -290,82 -310,66 -330,50 -350,34 -370,18
9,23 -273,07 -283,45 -304,20 -324,95 -345,70 -366,46 -387,21
10,00 -313,27 -325,18 -348,98 -372,79 -396,60 -420,41 -444 22
10,71 -350,34 -363,66 -390,28 -416,91 -443,53 -470,16 -496,78
11,00 -365,48 -379,37 -407,15 -434,92 -462,70 -490,48 -518,25
11,42 -387,41 -402,13 -431,58 -461,02 -490,46 -519,90 -549,35
12,00 -417,70 -433,57 -465,31 -497,06 -528,80 -560,54 -592,29
12,60 -449,02 -466,09 -500,21 -534,34 -568,46 -602,58 -636,71
13,00 -469,91 -487,76 -523,48 -559,19 -594,90 -630,61 -666,32
14,00 -522,12 -541,96 -581,64 -621,32 -661,00 -700,68 -740,36
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MpunoxeHune I'
(cnpasoyHoe)

OcCHOBHbIe TeXHU4YeCKue faHHble TepmMmoaaTyumka

1 3aBMCUMOCTbL CONPOTUBINEHNSA TEPMOgAaTHMKa OT UBMEPSEMON TeMMNepaTypbl onpeaenseT-
CSl MHTepnonAunoHHbIMKU ypaBHeHuamu no FOCT P 8.625-2006 aons nnaTMHOBOro TepMOCOnpo-
TUBIEHUSA c HOMMWHaIbHbIM 3Ha4yeHneMm OTHOLLEHMS COMNpoOTUBIIEHUN
Ro = 1000 Om, o = 0,00385 °C".

2 HoMrHanbHble 3Ha4YeHMs CONPOTMBIIEHUS TepMOoAaTymKa Npu pasnuyHbIX Temnepartypax
npuBegeHsl B Tabnuue IM.1.

Tabnuua .1

Temnepatypa, °C | - 20 0 20 40 50 60 80 100 150

ConpoTusneHve

Tepmogarymka, |921,6|1000|1077,9|11155,4(1194,0(1232,4(1309,0(1385,1|1573,3
Owm
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Jlnct pernctpaunm nameHeHnn

Homepa nucToB (cTpaHuu)

Bxogswmnn Ne

Bcero conpoBoay-
Mam | uname- | BM€ anHy- | qmctos | Nedo- | oo Lo po- | Moanwuck Jata
HeH- | HOBbIX | nupo- | BAOKY- | KymeHTa
HEHHBIX | naiox | MenTe KyMeHTa U1
pata
1 Bce 21 PBA 19.05.06
0100
2 Bce 22 PBA 12.01.10
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