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1 Ba)XHble yKa3aHuA

HacToAwee pyKoBOACTBO ONWUCLIBAeT OCHOBHble TpeboBaHUA MO MOAFrOTOBKe paboyero mecta U
npoueaypbl, BbINONHAEMble NpPW ycTaHOBKe Xxpomatorpada "Kpuctann 2000M" (manee,
xpomatorpad nam x).

YcTaHOBKa xpomartorpada MOXKeT NpoBOAMTLCA NpeacTaBuMTesleM 3aBOoAa W3roTOBUTENA WM
KBa/IMGMUMPOBAHHbIM NEPCOHaN0M, NPOLLIEALNM COOTBETCTBYIOLLYIO NOAroTOBKY MO YCTAHOBKE U
HacTpoiKke X nponsBoacTea 3A0 CKB "XpomaTtak".

HacToslaa MHCTPYKLMA MOKET BbITb MCMO/Ib30BaHa 3aKa3uMKOM A4 NOArOTOBKMU paboyero mecrta
ONs YCTaHOBKM Xpomatorpada. CneayeTt yumTbiBaTb, YTO MPUBEAEHHbIE YKa3aHMA HOCAT oblimi
XapaKTep M MOryT OT/INYATbCA C 3aBUCMMOCTU OT KOHOUIypaLumnmn NocTaBieHHOro obopyaoBaHus,
MeTOAMKM aHaNn3a, Apyrux ocobeHHocTel akcnayaTaummn npmbopa.

: YKazaHus, OTMEYEHHbIe TaKol pPamMKon, HEOBXOAMMO BbIMOJIHATL, YTOObI UCK/OYUTL MOJIyYEHUE i
: TpaBM npu paboTe ¢ xpomaTtorpapom nam nospexkaeHme obopyaoBaHUs. :

A

: YKa3aHWs, OTMEYeHHble AaHHbIM CMMBOJIOM, CNeAyeT BbIMONHATb MPUM HaAMYMKM B COCTaBe :
: KOMNJIeKca xpomaTorpada C 31eKTPOHO3axBaTHbIM AeTekTopomM (33/1), coaeprKalwero UCTOYHUK :
i paZMOHYKANAHOrO U3/yYeHus. :

;,ﬂ,aHHblﬁ CMMBOAN npeaynpexaaet o6 onacHoCTM oxora. OH HAaHOCUTCA Ha BEPXHIOK KprLLIKyé
ExpomaTorpad)a (NnpeaynpexaaeT o ropauYMx MOBEPXHOCTAX MCNaputene U AeTEeKTOpoB) M Ha
33HI0I0 CTEHKY XpomaTtorpada ¢ TekcTom: "Topaumin Bo3ayx" (npeaynpexkgaer ob onacHoCcTH
i OXKOra Npu LMKIax Harpesa 1 OX1aXAeHnA TepmocTaTa).

: [aHHbIV CMMBOAN Npeaynpexxaaet 06 onacHOCTM B3pbiBa NPW UCNOb30BAaHUM BOAOPOAA.

: Ha gBepu TepmocTaTa HaHOCUTCA HAAMUCh:
: BHumaHue! Mlepep BKAOYEHMEM XpomaTorpada ybeguTecb, YTO JIMHMM NOJAYM BOAOPOAA :
i 3arnyLWeHbl UKW NOAKNOUYEHbI K KONIOHKE. :



2 [logrotoBKa K yCTaHOBKe

2.1 Mepbl be3onacHoCTH

: He 03HAaKOMMBLUMCb C YKa3aHUAMU Mep 6e30MacHOCTU, U3/IOXKEHHbIMUM B AAaHHOM Moapasgene U :
i HUXKEenepeuncaeHHbIX AOKYMeHTaxX, K paboTe ¢ xpomaTtorpadom He NpucTynaThb. :

: He 03HaKOMMBLUMCb C MHCTPYKLMEN MO YCTAHOBKE W PYKOBOACTBAMM MO 3KCNayaTauuu :
i XpomaTorpada M COCTaBHbIX YacTel KOMMAEKca K paboTe ¢ xpomaTtorpadpom He NpUCTynaTb. :

: PEMOHT M TexHU4Yeckoe obcny)KMBaHMe xpomaTorpada cnenyeT BbIMOAHATb NPU OTKAOYEHHOM
i 9/IEKTPUYECKOM MUTAHUN M MEepPeKPbITbIX ra30BbiX MarucTpanax (Kpome caydaes, Korga Hanuuue :
! MUTaHMA Heobxoanmo). :

2.1.1 NCTOYHMKM ONaCHOCTU

MCTOYHMKammn onacHOCTU xpomaTorpad)a ABNAKOTCA:

e TOKOBeayllMe YacTu xpomaTtorpada, HaxogAwmMecs Noa HanpPsAKEHUEM;

® UCTOYHUK BeTa-u3nyyeHus getektopa 33/,

® ras’oBble MarMcTpasaun BbICOKOro gasnenHusa (ao 1.25 MMMa);

® MpumeHeHMe razoobpasHoOro BoAOPOAaA;

® BHYTPEHHMWEe NOBEPXHOCTU TEPMOCTATOB XpomMaTorpada, MMetoLLMe BbICOKYO TeMNepaTypy, a
TaKe BbIX/ION ropsYero Bo3Ayxa U3 BEHTUAALMOHHOIO OTBEPCTUA TEPMOCTATa KOJIOHOK.

2.1.2 [encTBytowme AOKYMEHTbI N0 6e3onacHOCTH

MpM MOHTaXKe, YCTaHOBKe, NMpoOBepKe M 0BCAyKMBaHMM XpomaTorpada AONKHbI cobnogaTtbea
[AENCTBYIOWMNE OKYMEHTbI:

e '"lpaBunna ycTpolicTea aneKkTpoyctaHosok" (MY3),

e "lMpaBunsa TEXHUYECKOW KCMNTyaTaLMmN NEKTPOYCTaHOBOK noTpebutenen” (NTI3M),

e '"[lpaBunaa ycTpoiicTBa M 6e3o0nacHOM aKcnayaTaunm cocyaos, paboTtatowmx nog AasneHmem"

e "OcHoBHble caHUTapHbIe NpaBuaa obecneyeHns pagmaLmMoHHol 6esonacHocTn"

e "CaHuTapHO-anuaemuonornyeckme tpebosaHMa B 06nacTu paamaumMoHHOM 6e3onacHoCTM
HaceneHusa Npu obpaLLeHUN NCTOYHUKOB MOHU3UPYIOLLETO U3NyYeHUa»",

e "Hopmbl pagnaumoHHon 6e3onacHocTn",

2.1.3 TpeboBaHMA K NepcoHany

K paboTam no MOHTaKy, yCTaHOBKE, MPOBEPKE U 0O6CNYKMBAHWUIO KOMMIEKCA A0/KHbI AONYCKATLCA
Mua, UMelowme KBanudUKauMIo He HUXKe BTOPOM rpynnbl cornacHo npasunam MNTI3M wu



06y4yeHHble NpaBUaaM TeXHUKN 6e30nacHOCTU NpuK paboTe C KOMMAEKCOM, a TaKKe npoweame
MEeANUMHCKYIO KOMWUCCUIO B COOTBETCTBMM C MpaBMIaMu MNpeanpuaTvA, 3KChayaTUpylowero
KOMMJIeKcC.

OnepaTop KOomnnaeKkca (I'IMLLO, BblinonHAKOLWEE xpomaTorpacI)quCKme N MacCC-CNeKTpomeTpuyeckume
aHaﬂM3bI) AO/IKEH MMETb OnbIT pa6OTbI C XpOMaTOI'pad)M‘-IeCKMM, MacCC-CNEeKTPOMETPUHECKMM
O60py,ﬂ,OBaHMeM M KOMNbHOTEPOM, 3HATb MNpPaBula TEXHUKU 6esonacHoCTH npu pa60Te C
KOMMN1eEKCOM U I'IpOﬁTM MEeONUNHCKYIO KOMUCCUIKO B COOTBETCTBMU C NpaBuaamn npeanpuAatuA,
KCNAyaTupylowero Komnniekc.

2.1.4 3a3emneHue

Xpomatorpad 1 ncnonbayemble C HAM YCTPOMCTBA, UMEOLLME CU0BbIE LLenn, AOKHbI BbiTh
3a3em/ieHbl. 3a3emMaeHMe OCYLLECTBAAETCA C MOMOLLbIO CETEBbIX BUNOK U AOMNONHUTENBHOMO
3a3emneHunsA. KoHTaKTbl Bl ceTeBbIX PO3ETOK A/1A NOAKNHYEHNA COCTAaBHbIX YacTel KOMNAeKca
AONXKHbI 6bITb 3a3eM/1eHbI (COeAMHEHbI C KOHTYPOM BHELUHEro 3a3eM/eHMA) C MOMOLLbIO MegHOro
npoBo/a ceyeHnem He meHee 1,5 mm?,

[lononHUTeNbHOE 3a3eM/IeHNe YCTPOICTB, BKAKOUYAA CUCTEMHbIN 610K KomnbloTepa (MC/A, MoOHUTOP
M NPUHTEP KOMMbIOTEPA AOOMNYCKAEeTCA [AOMOJAHUTENbHO He 3a3eMATb), OCyllecTBaseTca
COeAMHEHNEM KNEMM AO0MNOJNIHUTENbHOTO 3a3eMIEeHMA 3TUX YacTeM C KOHTYPOM 3asemsieHun (c
nomoLbto Kabenei AONONHUTENBHOIO 3a3eMaeHMA U3 KomniekTos 3UM ycTpoiicTs).

2.1.5 Ncnonb3oBaHme Bogopoaa

MCTOYHMKOM BOAOPOAA, KOTOPbLIA MOMKET ObiTb pasmMelleH B MOMELLEHUU, ABNAETCA reHepaTop
BOAOPOAA, KOTOPbIM MOMKET KOMMIEKTOBATbCA XPOMaTorpaduyeckuii Komnnekc. MCTOYHWMKM
OMacHOCTM U Mmepbl 6e30MacHOCTM Npu paboTe ¢ reHepaTOPoOM BOA0POAA ONUCAHbI B PYKOBOACTBE
no 3KCnayaTaluMm reHepaTopa Bogopoaa.

Mpu paboTe ¢ BOAOPOAOM, NPOBEAEHUM aHANN30B FOPHOYMX, BPEAHbIX U arpecCUBHbIX BELLECTB
OO0NKHbI cobnt04aTbCs Mepbl NPOTMBONOXKapHOM 6e3onacHocTn no FOCT 12.1.004, a Takxe mepbl,
NPefyCMOTPEHHblE B CMeuManbHbIX WHCTPYKUMAX, pa3pabaTbiBaembix notpebutenem (8
COOTBETCTBMMU CO CneundrKon NpumMeHaemMbix BelecTs) Ha ocHoBaHuu FOCT 12.1.007.



2.1.6 Nicnonb3oBaHue ra3os B ban/ioHax noj, AaBaeHnem

Mpw paboTe ¢ razamu, KoTopble 06bIMHO HaxoaaTca B 6annoHax 40 nuTpoB noA AasneHvem go 15
MMa (150 aTm.) cnegyet pykoBoacTBoBaTbcA "MpaBmMaamm ycTpoicTea M 6esonacHoi akcnayaTaumm
cocynos, paboTatowmx noa gasneHnem".

BannoHbl ¢ razamy pekomeHayeTca YCTaHaBAMBATb BHE 3[4aHUA B CMELMasbHbIX METa//IMYECKUX
wKadax. OTbop rasa ns 6annoHa A0/KEH NPOU3BOANTLCA Yepes peayKTop, NpeaHasHayeHHbI ann
AaHHoro rasa. 1o okoH4YaHMM paboTbl BEHTW/Ib HA 6annoHe HEOHXOANMO NAOTHO 3aKPbITh.

Mpu ycTaHoBKe 6anNOHOB Ha yauue cneayer MMeTb B BUAY, YTO YBEINYMBAETCA BEPOATHOCTb
3arpA3HeHuMA rasa-HocuTeNna Npu NPUMEHEHUN NPOTANKEHHbIX IMHUIA U3 TPYOKN HEeHaaNeXKallero
KauyecTBa, BO3MOXHOCTb NOABNEHUSA yTeUYEK ras3a 1, Kak ceiCTBUE 3TOro, YBE/IMYEHWNS PACXOA0B Ha
3KcnayaTaumio xpomatorpada, obmep3saHUaA razoBbIX JIMHUN U BANNOHHbIX PEAYKTOPOB B 3MHee
BpEMA.

[onyckaeTcs ycTaHOBKa 6an/10HOB C MUHEPTHbLIM ra3oM-HOCUMTEeNEM B NOMELLEHUN (Kpome 6annoHOoB
C BOAOPOAOM M KUCIOPOAOM)

[onyckaeTcs ycTaHoBKa 6an/10HOB B MPOM3BOACTBEHHbIX MOMELLEHMAX B CAYYAAX,
NpeAyCMOTPEHHbIX OTPac/ieBbIMM NpaBuaammn 6esonacHoCTH;

YcTaHOBKa 6an/10HOB A0/KHA UCKIOYaTb BOSMOXHOCTb MX OMPOKUAbIBAHUA.

YcTaHOBKa 6ann10HOB A0/1KHa 06ecneynTb BO3MOXKHOCTb OCMOTPA, PEMOHTA U OYUCTKM UX C
BHYTPEHHEN U HapYKHOM CTOPOH.



2.1.7 MoxKapHaa 6e30nacHoOCTb

FOCT 12.1.004 "MOMAPHAA BE3OMACHOCTb. O6bwwue TpeboBaHMA" ycTaHaBauBaeT obume
TpeboBaHMA NOXKapHOW He30MacHOCTU K 06 bEKTaM 3aLMTbl PA3/IMYHOTO Ha3HAYeHUS.

: Bolaep»kn 13 rOCT 12.1.004: E
i 1.6. Knaccudumkauma oOBEKTOB MO MOMKAPHOM W B3PbIBONOMAPHOM OMNACHOCTU  AOJ/IKHA
NPOWU3BOAMUTLCA C YYETOM LOMNYCTUMOrO YPOBHA WX MOXAPHOW omacHocTu (Tpebyemoro ypoBHA
! obecneyeHus NoXKapHOM 6€30MacHOCTK), @ pacyeTbl KPUTEPUEB M NMOKa3aTeNein ee OLEHKHM, B T. .
BEPOATHOCTU NoXKapa (B3pbiBa), — C Y4ETOM MaCCbl FOPHYUX U TPYAHO-TOPHOYMX BELLECTB WU
MaTepuanoB, Haxo4AWMXCA Ha OObeKTe, B3PbIBOMOXKAPOOMACHbIX 30H, o0bOpasylwWmMxcas B
! @BapUMHbIX CUTYaLMAX, U BOSMOXKHOTO yliepba ans nofei  matepuasnbHbIX LEHHOCTEN.

2.1.8 OnacHble 30HbI B XpomaTorpade

OnacHble 30HbI B XpoMmaTtorpade oTMe4YeHbl COOTBETCTBYOLLMMM 3HAKAMU N HAAMUCAMM.

Mpn oxnakgeHun TepmMocCTaTa KOJIOHOK 4Yepe3 BbIXOAHble BO34yXOBOAbl TEPMOCTaTa BbIXOAAT
NOTOKM ropsyero Bosayxa. [osTomy pacctoaHne mexay 3afHel CTEHKOM XpomaTorpada 1 CTeHKOM
NOMELLLEHUA AOJIKHO ObITb He meHee 200 MMm; Npu paccTosHUK meHee 500 MM NOKPbLITUE CTEHbI
NOMELLLEHUA AO/IKHO BbITb NoXKapobesonacHbiM. Ha nyTn npambIX NMOTOKOB ropA4Yero Bosayxa He
OOMNYCKaeTcA pasmellaTtb roprune W NerkonnaBkvMe npeameTbl  (3neKTpuyeckme Kabenw,
BCnomoraTtesibHoe 06opyaoBaHMe n ap.).

2.1.9 Ucnonb3oBaHne petektopa 33 ¢ pPaAUOHYKAUAHbIM
NCTOYHMUKOM

& Mpy HanMuMmM B coCTaBe KomrieKkca XxpomaTtorpada C 3N1eKTPOHO3aXBaTHbIM [ETEKTOPOM
: (334), copepxKallero MCTOYHWUK PAAMOHYKAUAHOIO M3NYYEHUs, Ha HaPYXKHY MNOBEPXHOCTb :
: XpomaTtorpada HaHOCUTCA 3HaK pPaAnaLMOHHOM ONAaCHOCTM. :

JetekTop 33/ ABnAeTCcA Usgennem, KoTopoe no CTeneHn pagnuaumoHHON OMACHOCTU OTHOCUTCA K
roynne PUM 2 1 cOOTBETCTBYET CaHUTApPHbIM MpaBuaam U Hopmam obecneyeHms H6e30NacHOCTU
! yenoseka BO BCeX YCNOBUAX BO3AENCTBMA HA HEro MOHU3UPYIOLLETO U3NYYEHUA: «CaHMTapHo—E
Eanmp,emmonormqecme TpeboBaHMA B 06/1aCTU pagMauMOHHON 6e30MacHOCTU HaceneHus npmé
0o6palleHNNn UCTOYHMKOB WMOHM3MPYHOLWEro u3nyvyeHnsa», «OCHOBHble CaHWUTapHble npaBuna
§o6ecnequMﬂ paguaumoHHon 6Ge3onacHocTM», «Hopmbl paguauMoHHON 6Ge3onacHOCTU» ,u,nﬂé
! 0becneyeHns 6e30NacHOCTU YenoBeKa BO BCEX YC/IOBUAX BO3AENCTBMA HA HETO MOHMU3MPYIOLLErO
n3nyyeHus.
: KoHcTpyKuma petektopa 33[, cootsetcTByeT ®defjepanbHbiM HOPMam M npasunam B obnactu :
i UICNONb30BaHMA  aTOMHOW  3Heprun  «Obwme  nonoxenus obecneyenuns 6GesonacHoCTH :
! PaAMALMOHHBIX MCTOYHMKOBY» pasgen 5. B petektop I3[ ycTaHaBAuBaeTcss MCTOYHMK Geta- :
: U3NlyYeHWA PALMO-HYKIMAHDBIW, 33KPbITbIN MATOM KaTeropuu MOTEHLUMANbHON PaAMALMOHHON :
: onacHoctn 3PUN.
: OCO6EHHOCTM KOHCTPYKLMM M SKCMlyaTaumuu xpomatorpada, otHeceHHoro k PUM, npuseseHbl B :
! PYKOBOACTBE MO 3KCMyaTaLuym Ha xpomaTtorpad. :



2.2 TpeboBaHMA K NOMELLEHUIO

JKcnayaTauma xpomaTtorpada ocyLLeCTBAAETCA B 3aKPbITbIX 1a60PATOPHbIX U APYTUX NOMELLEHUAX,
B KOTOPbIX roptoyve rasbl U JIErKOBOCMNAMEHAOWMECA KUAKOCTU MOTYT ObiTb B KOAMYECTBAX,
HeZ0CTAaTOYHbIX A/1A CO34aHWNA B3PbIBOMNOMXKAPOONACHON CMECH.

MomelleHna AOMKHbI ObiTb 060pYAOBaHbI NPUTOYHO-BLITAXKHOW BEHTUAALMEN, CPeacTBAMM
NOXapOoTyLeHUs, MWHAMBUAYAJIbHbIMW  CPEeACTBaMM  3alWuMTbl MO ycioBuAM obecneyeHun
6e3onacHocTK paboT, NpoBOAUMBIX B labopaTopuu.

: Bolgepxkun 13 FOCT 12.1.004:

1.4. O6'beKTbI, OTHECEHHbIE K COOTBETCTBYHOLLMM KaTeropnam no nomapHoﬁ OnacHOCTK cornacHo
HOPpMaM TEXHOTIOTNMYECKOTo NPOEKTUPOBAHNA ONA onpeaeneHuna KaTEI'OpMVI I'IOMelJ.I'eHM[;i n 3,CI|aHMl71
no nomapHoﬁ n B3prBOI'IO)-KapHOVI OnacHOCTN, AOO0J/IXKHbl UMETb 3KOHOMUYECKU 3¢¢EKTMBHbIe
CNCTEMbI nomapHoﬁ 6e3onacHocTH. :

Tabaunua 2.1 — YcnoBus oKpyrKatoLen cpeasbl

Mapametp Tpebyemble ycnosus PekomeHayemble ycnoBuA
Temnepatypa O110 g0 35°C 0120 go 27 °C
OTHOCHTEeNbHaA BNAXKHOCTb He 6onee 80 % He 6onee 60 %
ATmocdepHoe aaBneHune Ot 84 po 107 kMa (o1 630 Ao

800 mm prT. cT.)

: Mpy HaAnuMM B cocTaBe KOMMJIEKCA Macc—CneKTpoMeTpuyeckoro aetektopa (MC/A) temnepaTtypa :
i OKpy»Kalollel cpeapl A0KHa 6bITb oT 15 oo 31 °C. :

CoaeprkaHme npumecen B Bo3ayxe nomeuleHus pernameHtmupyerca FOCT 12.1.005.

Pabota xpomatorpada B peKOmMeHAyemblX YCA0BUAX obBecneymT ero onTUMasnabHylo paboTty u
YBEINYUT CPOK IKCMAyaTaLmm.

TpebosaHus MOCT 12.1.005 pacnpocTpaHseTcs Ha Bo3ayX paboyein 30HbI NpeanpuaTMii Hapo4HOro
xo3anctea. CTaHgapT YycTaHaBAMBaeT obwMe CaHUTAPHO-TUTMEHMYecKMe TpeboBaHMA K
noKasaTenam MMKPOK/IMMATA M A0NYCTUMOMY COAEPKAHMIO BPEAHbIX BELWECTB B BO3ayXe paboyel
30HblI.

B ctaHpapTe npuBeaeHbl NpeAenbHO AOMNYCTUMbIE KOHUEHTPALMWU BPeAHbIX BELLECTB B BO3AyXe
paboyei 30HbI NP BO3AENCTBMMN Ha OPraHU3M YesIOBEKA, KOTOPbIE PAcNpPOCTPaHAOTCA Ha paboune
MecCTa HEe3aBUCMMO OT WX PaCMONOXKEHUA (B NPOU3BOACTBEHHbLIX MOMELLEHUAX, B TFOPHbIX
BbIpabOTKax, Ha OTKPbITbIX NJOWAAKAX, TPAHCNOPTHbIX CPeACcTBaxX U T.M0.).
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Ho npwu paboTe xpomatorpada cneayet UMeTb B BUAY, YTO €ro YyBCTBUTE/IbHOCTb MOXET OKa3aTbCA
BbllUe YKa3aHHOW nNpeaenbHO [AO0MNYCTUMOW KOHLEHTpauuu Belwlectsa. [loaTomy ycnosuA
pa3melleHns xpomaTtorpada, Hanmuune B Bo3ayxe N1abopaTopum BELLECTB, MELLAOLLNX NPOBEAEHUNIO
N3MEPEHUIN, 3aBUCAT OT METOAMKU NPOBEAEHUS U3MEPEHUN. B KaKaoM KOHKpPEeTHOM c/yyae
noaxoApbl K YCTPAaHEHUIO B/IUAHMA OKPYKalolwen cpedbl Ha peanvs3aunio METOAMKN BbIMOHEHMA
M3MEPEHUIN XpomaTorpaduUyeckMm MeToAOM MOryT ObiTb  Pas/IMYHbIMK, WU WUX cleayeT
paccmaTpuBaTb UHAMBUAYA/IbHO.

B page cnyyaeB npu HOPManbHOM 3KcnayaTauum xpomatorpada M3 KaHanos cbpoca npobbl,
BbIX/I0Ma LETEKTOPOB MOTYT BbIXOAWUTb TOKCUYHbIE WAW BpegHble BewecTBa — KOMMOHEHTbI
aHanM3npyemon Npobbl MM NPOAYKTbI, 0bpasyloLmecs B pesyibTaTe ee CropaHus.

B TakMx c/nyyasx peKoOMeHAyeTca YCTaHOBKa Xpomatorpada nop BbITAKHOM 30HA WAW B
NabopaToOPHbIN BbITAXKHOM WKad, NpW YCI0BUK, YTO B HEM HE NPOU3BOAATCA Apyrue Buabl paboT u
He XPaHATCA XMMUYECKM aKTUBHbIE BELLECTBA U PACTBOPUTENN.

OnpegeneHne Kateropuii nomelleHuii nposoantca no Hopmam noxkapHoi 6esonacHocty HMB 105-
03 "OnpeaeneHne KaTeropuii NOMeL,eHn, 38aHUN N HAPYKHbIX YCTAHOBOK MO B3PbIBONOXAPHOM U
noxapHon onacHocTn"

HacToAwme HOpMbl YCTaHAB/IMBAOT METOAMKY ONMpeAeseHUs KaTeropmin NomelLeHUn 1 34aHUin
(v yacten 3maHUI MeXAy NPOTMBOMOMKAPHLIMW  CTEHAMM — TMOXAPHbIX  OTCEKOB)
NPOW3BOACTBEHHOIO M CKNAACKOrO HAa3HAYeHMA MO B3PbIBOMOXKAPHOM M MOMKApPHOM ONACHOCTM B
33aBMCMMOCTM OT KOIMYECTBA U MOXKapPO-B3PbIBOOMACHbIX CBOMCTB HaxoaAwwmMxca (obpaLLarowmxcs) B
HUX BELLECTB M MaTEPMANOB C y4eTOM 0COBEHHOCTEN TEXHONOTMYECKMX NPOLLECCOB PAa3MELLEHHbIX B
HMX NPOU3BOACTB.

MeToamnKa onpegeneHuA KaTeFOpMVI I'IOMELLI,EHVII\/'I n 3,£I,aHMl\;I no B3pb|BOI‘IO)KapHOi;I n nomapHoﬁ
OMnacHOCTHU AO0N1XKHA NCNOJ1Ib30BaTbCA B I'IpOEKTHO-CMGTHOVI n 3KCﬂﬂyaTaLLMOHHOl>II AOOKYMEHTaUMnUn Ha
34aHNA, nomeweHnAa n HapyxXHble YCTaHOBKW.

KaTeropum nomewieHuit U 3gaHUi, onpeneneHHble B COOTBETCTBMM C HACTOAWMMM HOPMaMU,
cneayet nMPUMEHATb AN YCTaHOBNEHMA HOPMaTMBHbIX TpeboBaHW no obecneyeHuro
B3PbIBOMOXKAPHOM M NOXapHON 6€30NacHOCTU YKa3aHHbIX NOMELLEHUA N 303aHUA B OTHOLLEHUM
NAAHUPOBKN U 3aCTPOMKK, ITAXKHOCTU, NOWAAEN, pPasMeLLeHMA NOMELLEeHUN, KOHCTPYKTUBHbIX
pelleHni, MH}KeHepHoro obopyaoBaHuA.

Mpwu cobaoaeHnn TpeboBaHUIM AaHHOTO pa3aena u mep 6€30MacHOCTH, YKa3aHHbIX B pasgene 2.1
OOMNYCKaeTCA KpyrnocytoyHas paboTta xpomartorpada M CBA3aHHbIX C HUM YCTPOMCTB (Mmacc-
CNEKTPOMETPUYECKUN AETEKTOP, YCTPOMCTBA BBOAA NPOObLI, reHepaTopbl rasos).
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2.3 TpeboBaHMA K pa3melleHnto xpomaTtorpada

Xpomatorpad pasmelLaeTca Ha 1abopaTopHOM cToNe B NopsaaKe yA06HOM ana sKkcnayataumu. Mpu
BblbOpe N1abopaTopHOro CTo1a HEOHXOAMMO YUMTbIBATL BEC PA3MELLLAEMOrO Ha HeM 060pyA0BaHMA.
PekomeHayemoe cxemaTUyYecKoe pacnosioxeHue rasosoro xpomartorpada c MK Ha paboyem ctone
npueeneHo HuKe (PucyHok 2.1).

MPOCTPAHCTBO Hag, XpomaTtorpadom AONKHO ObITb CBOOGOAHBIM, HE 060PYAOBAHO MOSAKAMWU UK
HaBMCAOLLMMM KOHCTPYKLMAMM, KOTOPbIE OFPAHMYMBAIOT AOCTYN K BEPXHEN YacTu xpomaTorpada.
HeKkoTopble ycTpoicTBa BBOAA pa3meLLatoTca HenocpeacTBeHHO Ha XpomaTorpade rasoBom; B 3SToM
cnyyae HeobxoaMMo NpeasyCcCMOTPETb AONONHUTENBHOE NPOCTPAHCTBO.

1500
® o
[NMpuHTEp 3 =
m 2
il
=
350* 2
X
280
-]
=
Lup]
T Xpomatorpag o
] — TAC &
MoHuTOp ] =
Knaeuartypa I | A

Pasmepbl A 1 B (wnpurHa 1 rnybuHa xpomatorpacda) nokasaHbl B Tabaunue rabapuTHbIX pasmepos
(Tabnunua 2.2)

PucyHok 2.1 — PasmeleHune xpomaTtorpada ncnosHenuma 1 Ha paboyem ctone

Komnpeccop, Bo usbexaHune BAUSHUA ero BMbpaumin Ha paboTty xpomartorpada, pekomeHayeTca
pa3smelLaTb BHe pabouero cTona.

Mpu MCNONb30BaHUN MOHWUTOPA C 3/IEKTPOHHO-Ny4YeBOM TpybKoh (CRT-MOHUTOpP) paccToAaHuMe oT
Kopnyca xpomaTtorpada, 40 Koprnyca MOHMUTOPA A0NXKHO ObiTb He MmeHee 50 cm. 119 MOHUTOPOB C
KUAKOKPUCTANIMYECKMM AUCMINIEEM OTPAHNUYEHWNIN MO PA3MELLEHUIO HET.
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Tabnuvua 2.2 — MabapuTbl, U Macca yCTPOMCTB XpomaTorpada

YcTpoiicTteo WunpuHa, T[nybuHa, Bbicota, Macca,
MM MM MM Kr

Xpomatorpad rasosbi Kpuctann 2000M 400 620 500 44

MUCNoNHeHua 1

Xpomatorpad rasosbit Kpuctann 2000M 160 680 480 24

UCNOJHEeHNA 2

KomnbtoTep B cocTase™:

CUCTEMHbI BnoK 180 400 410 -
MOHMTOp (22") 520 200 430

npuHTep (nasepHobln) 400 400 300
leHepaToOp BOgOpPOAA 220 560 420 20
Komnpeccop 220 560 420 25
[l03aTOp aBTOMATUUYECKUM KUAKOCTHbIM JAK-2M* 135 365 420 5,0
[03aTop aBTOMaTUYECKWNIA Fa30BbIN 180 250 180 4,0
OAT-1M

Jo3aTtop pasHoBecHoro napa APM4 245 255 150 7,0

Tepmogecopbep (oaHOCTaAUMAHBIN)**:

610K NuTaHuA 150 140 90 0,30
KOJIOHKa 35 75 135 0,16
Tepmopgecopbep TAC-1 aAByXCTaaUnHbIN 270 450 300 20
(ycranasnusaetca cnesa ot X (FX/MC))

Tepmopgecopbep TAC-1 aBTOMATUYECKMI, MOAESb 345 550 630 30
Xpomatak TDA (ycTtaHaBnimBaeTca cieBa ot X

(rX/MC))

BakyymHbIit gerasatop 130 130 260 1,5

Ncnaputenb nuponutuyeckmi M4**:

610K NUTaHUA 113 185 123 1,7
610K nuponnsa** 44 48 108 0.15
®dunnbtp 20.0 210 150 320 4,0
YCTPOMNCTBO ANA AOCTUXKEHUS paBHOBECUA 120 230 150 2,5

* XapaKTepuCTUKM 3aBUCAT OT BbIBpaHHOW Moaenu.

** YcTpolicTBO yCcTaHaB/MBaeTcA Ha xpomaTorpad.
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2.4 TpeboBaHMA K NUTALOLLLEN 3IEKTPUYECKON CETH

2.4.1 Obwue TpeboBaHuA

K mecTy pasmelLeHnsa KoMnaeKca A0/1KHbl ObiTb NOABEAEHbI:

e o0pHOGda3HaA ceTb MepemMeHHOro ToKa HanpsaxeHmem 220 B, yactotoi 50 'y, MOWHOCTbIO He
meHee 2,5 KBT;

® IMHUA (KOHTYP) BHELUHErO 3a3eM/IEHUS;

® YCTaHOB/EHbI B COOTBETCTBUM C NpPaBUIaMM 3NeKTPOHE30MaCHOCTN 3NEKTPUYECKME PO3ETKM
™1na "EBpocTaHaapT" € 3a3eMAAIOLLMM KOHTAaKTOM (0BbIYHO AOCTAaTOYHO 6-TU LUTYK).

LLIHypbl CMI0BOrO 3N1EKTPONUTAHUA XpomMmaTorpada M COCTaBHbIX YacTel UMET AIMHY OKO/0 2 M,
NMO3TOMY 3/IEKTPUYECKNE PO3ETKU AOJIKHbI HaxoaATcA B npeaeniax okono 1,5 m ot xpomatorpada u
COCTaBHbIX YacTeu.

Y6eautecb B TOM, 4TO CyMMapHasn notpebaseman MOLWHOCTb XpomaTorpada U CocTaBHbIX YacTen He
npesblwaet 2,5kBT. Tabnvua Huke coaepxut wuHdopmaumio 06 3sHepronoTpebaeHUn
Xpomatorpada 1 KoMmnbloTepa ¢ NPUHTEPOM. MoTpebaseman MOLHOCTb COCTAaBHbIX YacTel yKasaHa
B COOTBETCTBYIOLLMX PYKOBOACTBAX MO 3KCMAyaTaLuu.

Tabnunua 2.3 — NoTpebasemasn MOLLHOCTb

HaummeHoBaHMe cocTaBHbIX YacTeit MNoTtpebnsaeman mowHOCTb, KB-A
Xpomatorpad ra3osbln UICNOAHEHUA 1 2,0%*

Xpomatorpad ra3oBbln UICNOAHEHUA 2 0,7

Komnbtotep Tvna IBM PC (c npuHTepom) 0,30

* MakcumanbHaa notpebnaseman MOLWHOCTb (pernm Harpesa o Tul= Tu2=Tal=Ta2=Tk=300 C).
CpeaHssa notpebnsemas MOWHOCTb (penm nogaepkaHma Tul= Tn2=Tal=Ta2=Tk=300 C) — 1000
BT.

KauecTBO 31EKTPOMUTAHUA O4YeHb BaXKHO. DNEKTPONUTAHME [O/MKHO ObiTb CTabuNbHbIM Y
COOTBETCTBOBATb TpeboBaHMAM, NpUBEAEHHbIM B AaHHOM pa3gene. [poBepbTe KavyecTBO
3NEKTPONUTaHMA B MOMELLEHUM ANA TOro, YTobbl n3berkaTb Npobaem B byayLiem.

YnyyweHne KayecTBa 31EKTPONUTAHMA — 3TO KOMIMJIEKCHAs 334a4a, K PeLleHUI0 KOTOpoK ny4yuie
BCEro npmeaedYb GUPMY WAN KOHCY/NbTaHTa, Chneunanusupylowmxca B 3Ton obnactu. lNnoxoe
KauyecTBO 3/IEKTPONUTAHMA CHUXKAET XapaKTePUCTUKM U HAAEKHOCTb XpomaTorpada.

HuxKe npuBeneHbl HEKOTOPbIE MPUMEPbI NJIOXOF0 KAYeCTBA 3NEKTPONUTAHUA:

o [apMOHMYECKME WCKAXKEHMS BbI3bIBAIOT LWYMbl B JIMHUAX 3NEKTPONUTAHUA, UYTO BeAET K
YXYOLEHUIO XapaKTepUCTUK Npubopa. NAPMOHMYECKNE UCKAXKEHUA — TO BbICOKOYACTOTHbIE
nomexu, KOTopble MOryT BO3L4EWCTBOBATb HAa KOMMJEKC. ITU MOMexM MNPOABAAITCA KaK
MCKaXkeHna 6a3oBOM cUHycouabl. OO6LWME TFapPMOHMYECKME UCKAXKEHUA He  A0J/KHbI
npesbiwaTb 6%.

o [lpoBan 3neKTponuTaHUs — 3TO MOCTOAHHO 3aHMMKEHHOE OT HOMMHAaJla HanpAXeHue, 4YTo
NPUBOAMUT K HEMPABUIbHOM paboTe CUCTEMBI UM K €€ BbIK/IIOYEHMUIO.
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e MeaneHHble N3MEHeHMUA - NOCTENEHHOE, AONrOBpPEMEHHOE U3MEHeHMe
CcpenHeKBaapPaTUYHOIo YPOBHA HaNPAXKEHUA C AJIMTENbHOCTbIO 6onee 2 CeKyHA.

e [lepeHanpaXeHWe —3TO NOCTOAHHO MOBbILWEHHOE HAaNPAXKeHWEe, KOTOPOE BbI3bIBAET Neperpes
M OTKa3d KOMMOHEHTOB. [lepeHanpsAXeHWe W npoBan — 3TO0 MeaJieHHble W3MEHEHUA
CpeAHeKBaApaTUYHbIX YPOBHEN HANPSAXKEHUA C ANUTENbHOCTbLIO 0T 50 mc go 2 c.

e KpaTKoBpeMeHHble NOMEXM, ANALMECA AAXKE BCETO HECKONbKO MWKPOCEKYHZA, Bbi3blBAOT
NONOMKU 3EKTPUYECKMX MNPUOOPOB M 3HAYMTENBHO YKOPAYMBAOT MX BPEMA KU3HMU.
KpaTKoBpemMeHHbIe NoOMeXN (MM UMMNYNbCbI) — 3TO OYEHb KOPOTKME BPOCKU HanNpsaXKeHUs 4o
HECKONbKUX TbICAY BONbLT C AJINTENBHOCTbIO MeHbLue 50 mc.

[ns yBennyeHma cpoka cny»Kbbl xpomaTorpada U COKpaLLLEHWNs 3aTPaT Ha ero PEMOHT U TEXHUYECKoe
obcnyXKumBaHWe UCNONb3YUTE UCTOYHUKK BecnepeboliHoro nutanua (UBMN uaum UPS), ocobeHHo, ecnun
JINHUA 3NEKTPONUTaHNA B NMOMELLEHUM HE COOTBETCTBYET MpeabAB/iseMbliM TpeboBaHMAM, ecnu
BO3MOXHbl  KPAaTKOBPEMEHHbIE WAW  A/UTE/IbHbIe NPONafAaHUA  HanpPsKeHUuA B CETU
3/IEKTPONUTAHUA.

! B clyyae KPaTKOBPEMEHHOTO MPOMaAaHMA HamNpAKEHUA B CETW 3NEKTPONUTAHWA KOMMeKca bes
EVICTOHHVIKa becnepebonHoro nuTtaHuA Heobxoammo nepesectn MCA, xpomatorpad u [MK BE
BbIK/IlOYEHHOE cocToAHMe. [MoBTOpHOEe BKAouyeHne MC/A, xpomatorpada m MK nponssoautb He
: paHee Yem yepe3 10 MUHYT. :

Ecnm cywecTByeT HeOH6X04MMOCTb YCTAHOBKM UCTOYHMKA BecnepeboiiHOro NnuTaHmA, To BbIBUPATb
ero cneayet U3 CNMUCKA UCMbITaHHbIX MOAeNen UM BOCMO/Ib30BaTbCA PEKOMEHAAUNAMM NO BbIBOpPY
NCTOYHMKa becnepeboiHoro nutaHma. Cxema NOAKAOYEHUA K ceTu McTouHUKa BecnepeboliHoro
NUTaHMA npueBeaeHa B NpunoxxeHun A.

2.4.2 PekomeHaaumm no BblIOOpPY WMCTOYHMKA OecnepeboiHoro
NUTaHKUA

OcHoBHOM npu4ynHoi ycTaHoBKM WBI aBnaetca cbon obopypoBaHMA M NOTEPU AAHHbIX MNPU
KPaTKOBPEMEHHOM WM AaBAapPUMHOM OTK/HOYEHMM CETEBOro HanpsaxkeHuda. [Moatomy K WBM
onpasAaHO NOAKNOYATb TO 060pyaO0BaHME, KOTOPOE NPU NPOMAAAHMWN NMUTAOLLETO HANPAXKEHUA
OTK/II04aeTCA U BCIeACTBME 3TOr0 NPOUCXOAMUT NOTEPA AAHHbIX aHAANU3a.

Ha nepBom 3sTane HeobxoaMmMo nocymMTaTb MOLHOCTb, NOTPebademyto obopyaoBaHMem, KOTopoe
6yaeT nogknyeHo K UBI.

BapuaHTbl nogkntoyaemoro K NBIM obopyaoBaHus:

® K UBMN cnepyer nogkntoyaTb xpomatorpad M KomnbloTep AAA NpenoTBpalleHus noTepu
eANHNYHOro aHaNn33;

® K WBN cnepyet noaknoyaTb xpomartorpad, KOMMNbIOTEP M aBTOMATUYECKUI go3aTop AnA
npeAoTBPaLLEHNs NOTEPb M COOEB NPU KPAaTKOBPEMEHHbIX NPONaZaHUAX CETEBOIO HaNPSAXKeHUS
npv NpoBeAeHUM CEPUM aHANN30B.
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HeT Heobxoaumoctn nogkntoueHus K MBI reHepaTopa BoAoOpOAa M KOMMNPEccopa Bo3ayxa npwu
KPaTKOBPEMEHHbIX MPOoMnajaHuaAX CETEBOro Hanps)KeHus. B rasoBoM CXxeme [AaHHbIX YCTPOMCTB
npuUCyTCTBYIOT BydepHble eMKOCTU (pecnsepbl, GUALTPbLI), U NPU KPAaTKOBPEMEHHOM MponagaHum
CETEBOrO HaMPAXEHWUA pacxoabl BOAOPOAA W BO34yXa HE NpepbIBatoTCA.

MouwHocTb, NnoTpebnsemana obopyaoBaHWeMm, BbiparkaeTcsa B BaTTax (BT) nam sonbT-amnepax (BA).
MoLwHOCTb, BblpaXKeHHaa B BaTTaX, NpeacTaBAsaeT coOboM aKTUBHYK MOLLHOCTb, noTtpebnsemyto
obopygoBaHMem. BonbT-amnepbl Ha3biBAOT «KaXKYLENCs MOLWHOCTbIO» — OHa ABAAeTCA
pPe3yNbTaTOM YMHOXEHMA HanpsaxKeHus, nogaBaemMoro Ha o000pyaoBaHME, Ha CUAbl TOKa,
notpebnaemyto obopyaoBaHnem. XapaKTePUCTMKA B BOJIbT-aMMepax MCMNO/b3yeTca ANA pacyeTa
NPOBOAKM U pa3mblkaTenel uenu. Jns obopyLoBaHMA XapaKTEPUCTMKA B BaTTaxX M BONbT-aMnepax
MOXET 3HayuMTe/NIbHO OTAM4YATbCA, NMPWU 3TOM XapaKTEePWUCTMKA B BOJIbT-amnepax Bceraa byaer
H6onble MAn paBHa XapakTepucTuKe B BaTTax. OTHOWeEHWE BATT K BOJIbT-aMMnepam Ha3blBAeTCA
«KO3PDULMEHTOM MOLLIHOCTUY» U BblpaxKaeTtca anbo B Buae umcna (r.e. 0,6), 1nbo B BUAE NPOLEHTOB
(r.e. 60%). B HeKoTOpbIX CAy4yasx MPOU3BOAUTENM ONPEAEeNAlT /Wb BOJIbTAMMNEPHYIO
Xapakrepuctnky MBI, HO MOXHO MCNOb30BaTbh AONYLWEHWE, YTO HOMUHAaAbHAA MmowHocTb UBI B
BaTTax coctasnsfeT 60% OT yKa3zaHHOM MOLLHOCTU B BO/IbT-aMMepax.

Echn BOnbTamnepHasa XapaKTepUCTMKA HArpyskn He OyaeT npesbiwaTb BOMbTAMMIEPHOM
xapaktepuctnku UBM, aTo rapaHTMpyeT OTCYTCTBME npeBbllweHna HomumnHana MBI B Battax. Ho ana
NPOCTOTbl CneAyeT MNPUAEPKMBATbLCA CAeAyilolWero MpaBuaa: COBOKYMHblE XapaKTePUCTUKM
Harpysku B BaTTax He A0/MKHbI 6biTb 6onee 60% OT BONbTamMNepHOM XapaKTepucTnkm UBM.

Ecnv notpebnseman MmowHOCTb XpoMmaTorpada npesbiaeT BObTaMMNepHYO XapakTepucTuky MBI,
TO CNeAyeT BOCMONb30BaTbCA NPOrPAaMMHbIM OFPaHNUYEHUEM MOLLHOCTMY.

Ha BTopom 3Tane notpebyetcs onpeaenuntb Kakoe Bpemsa aBTOHOMHOW paboTbl fo13keH obecneymnTb
MBIT.

Bpema aBTOHOMHOM paboTbl XapaKTepmusyeT NPOLAOMKUTENbHOCTb PaboTbl MBI npu oTkAoveHUn
nuTalolen cetn. ITO BpemsA MOXKeT ObiTb yKasaHo npu 100% Harpyske WBM. [aHHaA
XapPaKTepUCTUKA ABNAETCA BaKHOW B C/y4vae, Koraa NPOAO/IKMTENbHOCTb OTKAOYEHMA CeTu
ABNAETCA A0CTATOYHO A/IUTENBHOM MU COM3MEPUMON C NPOLAOIKUTENBbHOCTBIO BPpEMEHU OT BBOAA
obpasya 1 nonyyeHus pesyabTaTa aHanM3a (B HaWeM cnyyae BpeMeHeM CHATUA XPOMATOrpammbl).
[ocTtaTouHoe Bpema aBTOHOMHOM paboTbl HeobxogMmo ana peanmsaumm GyHKLMWM aBapPUIAHOTO
BbIK/IOYEHUA KOMMMEKCA C MOMOLLbI MNporpammHoro obecneyeHna “MOHUTOP WMCTOYHMKA
6ecnepebonHoro nutaHna” (POWER MONITOR).

MHorve WBIM uMMeT BO3MOMKHOCTb YBEIMYEHUS BPEMEHW aBTOHOMHOW pPaboTbl nyTem
NOAKNIOYEHUA BHELWHUX baTapelHbiXx moaynen (HeobXxoANMMO YyTOUHATb A1 KOHKPETHON moaenu
MBI oTaenbHo).

C y4eTom Nnosiy4eHHbIX AaHHbIX MOXHO NPUCTYNUTb K BbIODOPY NCTOYHMKA 6ecnepebomHOro nuTaHus.

CyuiectByeT Hecko/ibKo KnaccoB MBI, pasnmyatowmxca npuHumnom gencrema: On-Line, Off-Line u
Line-Interactive. Hanbonee nonHo yaoBaeTBOPAOT TPEOOBAHUAM MO IAEKTPONUTAHUIO UCTOUYHUKM
Knacca On—Line ¢ ABOMHbIM NpeobpasoBaHNeM HanpsKeHusa. ITo o3HauvaeT, Yto MBI npeobpasyeT
nocTynatoLliee K HeMy Ha BXOJ, NepemMeHHOe Hamnpa)KeHWe B MOCTOAHHOE HaMnpsaXeHue, a 3aTtem
BbIMOJIHAET 06paTHoe npeobpasoBaHue. MNpu nepBom nNpeobpasoBaHUM CTabUibHOE NOCTOSTHHOE
HanpsA)XeHNWe MOMKHO MOJIYYUTb M3 OYEHb NIOXOrO BHELLIHEro NePEMEHHOrO HaNPAXKeHUA (NaoxoMn
$OopMmbl, NOBbILWEHHOTO, MOHUXEHHOro M T.4.), HO Ha Bbixoge WBIM kKnacca On-Line Bcerga
CUHYCOMZANbHOE HanpAaXKeHe 3a4aHHOr0 KayecTBa, NOCKONbKY GopmMmupyeT HanpaxkeHmne cam UBI.
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[na nuTaHMAa xpomaTorpapuyeckmx KOMMNAEKCOB pekomeHayeTcsa ucnonbsosatb MBM knacca On—
Line (aBoliHoe npeobpa3oBaHMe) CO CeayoLWMMIN NAapamMeTPaMu:

= MOLLHOCTD vvveerveeenereeennenn He Hu»Ke 3000 BA, 2700 Bt / 6000 BA, 4200 BT (ana komnnekca c MC/);
= KOZTUYECTBO QA3 .uvvviviieirrirrireiseeneeeeneeeaseenessesaesaesaestesaesaesessnsensensnns 1;

= BXOZHAA YACTOTA ueevecreereeieieieeese e sesessessessessessessessesaesassssesensensens 50/ 60 lu;

- AMana3oH BXOAHOro HanpaXeHusa npu paboTte OT CETU .......... ot 176 no 276 B;

- GOPMA BBIXOAHOTO CUTHAMA weuvevevereaieeresenerecreseneneeseeseseensaes e enenas 4ymcTan CMHycomaa;

- NOrpeLHOCTb CTabnn3aunmn BbIXOAHOTO HANPAXKEHUA ......... He 6onee 3 %.

: ECiM MCTOYHMK BecnepeboOMHOro MUTaHMA HE COOTBETCTBYET MEePEeYUCNIEHHbIM  Bblille i
i XapaKTePUCTMKAM, TO XpomaTorpad MoXKeT BbIATU U3 CTPOS. :

MpY UCNONb30BAHMM PEKOMEHLOBAHHbIX UCTOYHUKOB BecrnepeboiftHOro NUTaHWA, NOAKNHOYEHHbIX
no USB K cuctemHomy 610Ky KOMMNEKca, AOCTYyNHa ¢YHKLUMA aBapUMHOTO BbIKAOYEHMA UK
aBapUMHOro oxnaxkaeHus (BbIbMpaeTca onepaTtopom) xpomaTtorpaoda.

MNepeyeHb pekomeHgyembix NBIM:

® |[PPON Smart Winner 3000 (3000 BA, 2700 BT, TMn: uHTepaKTUBHbIN). PekomeHayetca ans
NUTaHMA XpomaTtorpada 1 KomnbloTepa;

® VMMNYNbC ®PUCTAA 3000 (3000BA / 2700BT, Tun: [BoiHOe npeobpasosaHue).
PekomeHayeTcs Ansa NUTaHUA xpomatorpada n KOMNboTepa;

® Eaton 9E6Ki (6000 BA, 4200 BT, Tmn: aBoliHoe npeobpasoBaHue). PekomeHayeTca Ansa NUTaHua
xpomatorpada c MC/[], u KomnbtoTepa;

® Caibep I/IEKTPO 3SKkcnept-6000 (6000BA/4800BT, Twn: ABOMHOE npeobpasoBaHue).
PekomeHayeTcs ana nutaHua xpomatorpada ¢ MC u KomnbtoTepa.
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MNpumep BbibOpa UBIM:

MowHoctb MBM 3000 BA. Bpemsa aBToHOMHOW paboTbl npu 100% Harpyske 5 muHyT, npu 50%
Harpy3ske 10 MUHyT.

Ona HapexHon paboTtbl MBI MOLLHOCTb Harpy3Kun Ao/i*KHa 6biTb He 6onee 3000 x 0,6 = 1800 Br.

Ona nogknoyeHusa kK UBIM komnbioTepa U xpomaTtorpada Heob6xo4MMO OrpaHUYNTb MAaKCUMaAJTbHYO
MOLWHOCTb nocaeaHero Ha 50%.

Taknum obpasom, orpaHMYeHne MOLWHOCTM XpomaTorpacda 2500 / 2 = 1250 Br.

MaKcMmanbHaa MOLWHOCTb Harpy3skun WBI cknagpiBaeTcaA M3 MOLWHOCTM  XpomaTtorpada w
KomnbtoTepa (1250 + 500) = 1750 BT < 1800 BT — npu BbINONHEHMM AAHHOFO YCNOBUSA BO3MOXKHA
HagerkHaA pabota UBIM.

Bpema aBToOHOMHOM paboTbl MBI npy aBapuitHOM OTKAOYEHMUM CETEBOTO HaNpPAXKeHUA COCTABUT:
1800 / (900+500) x 5 = 6,4 MuH,
rae 1800 - pacyeTHan, MakcumasabHaA MOLWWLHOCTb Harpyskm UBM, BT;
900 - makcuMmabHaa MOLLHOCTb XpomaTtorpada B U30TEPMUYECKOM peXnme, BT;
500 - cpegHAA MOLWHOCTb KOMMbtloTEpPa ¢ MOHUTOpOM KU, BT;
5 - Bpemsa aBToHOMHOWM paboTbl MBI npn 100% Harpyske, MUH.

BbluMCNEHHOro BpeMeHM A0CTAaTOYHO 417 aBaPUIMHOIO OXTAXKAEHWUA U BbIKAIOYEHUA KOMMNEKCa Ha
6a3e xpomatorpada.

2.4.3 3azemneHune

: bes 3a3emneHus He BKIOYaTh!

Xpomartorpad n apyrue CoCTaBHble YAacTU KOMMJIEKCA, MMEKoLWMe CUI0oBble Lenu, A0KHbI 6biTb
3a3emJ/ieHbl. 3a3emsieHue OCyLLeCTBAAETCA C MOMOLLbIO CeTeBbiX BWAOK U AOMNOAHUTENbHOrO
3a3emneHunA. KoHTakTbl [ ceTeBbiX PO3ETOK A/1A MOAKMOYEHMA COCTABHbIX YacTel KOMMaeKca
[AOJIKHbI 6bITb 3a3eM/IeHbI (COeAMHEHDBI C KOHTYPOM BHELLUHEro 3a3eMJ/IEHUSA) C MOMOLLbIO MeAHbIX
NPOBOAOB CeYeHnem He meHee 1,5 mm?.

JononHuTenbHOEe 3a3eM/IeHME COCTaBHbIX 4YacTeW, BKAOYAs CUCTEMHbIA OAOK KomMbloTepa
(MOHMTOP M NpUHTEpP KOMMbIOTEPA AOMNYCKAETCA AOMNO/IHUTENIbHO HE 3a3eMATb), OCYLLECTBASETCA
coeaMHEHNEM KJAEeMM AOMOJHUTE/IbHOIO 3a3eMJ/IEHUA 3TMX YacTel C KOHTYpOM 3a3emseHusa (c
nomoulbto Kabenei 3asemneHnsa ns Komnaexktos 3UM).
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2.5 TpeboBaHMA K rasam

2.5.1 Tun rasa

HeobxoaAMMbIA ANA MCNONb30BAHWUA Fa3-HOCUTENb 3aBUCUT OT TUMA AETEKTOPa M KOHKPETHOM
METOAMKM aHanu3a. B KauecTse rasa-HocuTena Hambosiee 4acTo MCNO/b3YIOTCA rasbl: resivii, asor,
aproH, Bogopoa. PekomeHaaumMm No Ucnonb30BaHUIO ra3a HocMTens 1 noaaysa, B 3aBUCUMOCTU OT
TUNa AeTeKTopa U HEKOTOPbLIX YCN0BUIA aHanns3a, npuseaeHbl Huke (Tabauua 2.4).

[na ropeHns nnameHu naameHHbIx getektopos (M4, TUA, NOO) ncnonb3yoTcs BOAOPOA U

BO34YX.

Ta6n14u,a 2.4 — Ucnonb3oBaHMe ra3os B 3aBMCUMOCTM OT TUMA AEeTeKTOopa

[Oetektop las-Hocutenb Noaays! MpumeyaHue
ATn? Fenni Fenni Hanbonee yacto ncnonb3yembiin ras
Bogopos Bogopos MaKkcnmanbHaa YyBCTBUTENbHOCTb
AproH, AsoT AproH, Asort OTW rasbl UICNONbL3YIOTCA ANA aHAaNM3a
BO4OpOAa U renma. Ana apyrux KOMMNOHEHTOB
HabntogaeTca O4eHb HU3KaA YyBCTBUTENIbHOCTb.
OTX Fenun Bo3ayx [na aHanusa sogoposa B rennu.
AproH Boaopon [na aHanusa KMcnopoga 8 aproHe.
ong lenni, AproH, AproH, lennit  AproH obecneymBaeT HaUNYULLYHO
AsoT, Bogopos? nnun Asort YYBCTBUTENbHOCTD.
23 Asor, lennind, AszoTt B KauecTBe noaayBa MOMKET ObITb NCMO/Ib30BaH
Bogoposa?® a30T UK aproH ¢ aobaskoi 5 06. % meTaHa.
nna* Bogopoa?, lrenui, A3oT unu renunii Asot 6onee NpeanodYTUTENEH B KayecTBe
AszoT noaaysa.
T™"MA Asor AsoTt Mpu paboTe ¢ KanUNNSPHOM KONOHKOW noaays
o3 obsazaTteneH.
Fenun
noa lennn, Asor, - Mpu pabote MNP/ noaays He UCNONb3YETCA.
Bogopoa, AproH Mpn ncnonb3oBaHUM resinA B KayecTse rasa-
HocuTenAa aoctTuraetca bonee BbICOKas
YYBCTBUTENLHOCTb.
MCA lennin, Bogopogp, - MC/ obecneumBaeT NyyLlyo YyBCTBUTENbHOCTb

npn ncnonb3oBaHM resinAa B Ka4eCTtBe rasa-
HOCUTENA B CPaBHEHNN C BOAOPOAOM.

! Nopays ncnonbayetcsa npu paboTe € KanUANAPHbIMM KOJIOHKaMMU.

2 na noaaysa M CO34aHMA NOTOKa B AYeiKy cpaBHeHua AT A0/KEH MCNoab30BaTbCA ras,

QHANOMMYHbIN rasy-HoOCUTENIO.

3 Mo3KeT MCNo/Ib30BaThCA KakK ra3-HOCUMTENb TONbKO npu pa60Te C KaNnUNNAPHbIMU KOJTIOHKaMMW.
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4 KoHcTpykums aetektopa MU nossonset pabotatb 6e3 nogdysa npu paboTte C KanuansapHoWn
KOJIOHKOM, MPY 3TOM YyBCTBUTE/IbHOCTb AETEKTOPA HECKONIbKO HMMKe (Ha 15-20 %).

2.5.2 YuctoTa razos

MpeaenbHble KOHLEHTPALMN NPUMECEN B UCMONb3YEMbIX radax A0/KHbl ObiTb CYLLECTBEHHO HUXKE
onpegensemblX KOHUEHTpauui BewecTB. HegocTaToyHas 4YMCTOTa MCMOJIb3YEMbIX Fa30B MOXKET
NPUBECTU K HEKOPPEKTHOM paboTte xpomaTorpada (BbiCOKMIM (OH AeTeKTopa, yXyAlleHue
XapaKTePUCTUK M BbIXOA, U3 CTPOS KOJIOHKMW, HEYA0BNAETBOPUTE/IbHAA YYBCTBUTENBHOCTb, MOAB/EHUE
OoTpULATENbHbIX MUKOB Ha XpOMaTorpamme).

PekomeHayemas KBannduKauma YNCTOTbl UCNOJIb3YEMbIX Fa30B.
[@a3—HocuTenb:

e a30T ocobolt ynctotbl no NOCT 9293 (o6bemHan Aona a30Ta He meHee 99,996 %; obbemHan
pona knucnopoga He 6onee 0,001 %; KOHLEHTPaLMA BOAAHbIX NapoB He 6onee 0,005 r/m3;
coAeprKaHue oKcuaa U AMOKCMAa yriepoaa He HopmupyeTcs);

e aproH Bbicwero copta no NOCT 10157-79 (o6bemHana gons aproHa He meHee 99,993 %,
obbeMHas gons asota He 6onee 0,005 %, ob6bemHas gons Knucnopoaa He 6onee 0,0007 %,
obbemHas gona yrnesogoponos He 6onee 0,0005 %, ob6bemHan A0nA BOAAHbIX MAapoOB He
6onee 0,0009 %, coaep’kaHMe OKCMAA M AMOKCUAA YINepoaa He HopMupyeTcs);

® renui rasoobpasHbii mapku A no TY 51-940 (o6bemHas fona renms He meHee 99,995 %,
obbemHas gona asota He 6onee 0,005 %, ob6bemHan gona Kucnopoga He 6onee 0,0001 %,
obbeMHan gona aByokucu yrnepoga He 6onee 0,0002 %, o6bemHan 40NA YrAeBo40P0OA0B He
6onee 0,0001 %, o6bemHasa Aons BOASHbIX NapoB He 6onee 0,0005 %).

e rennii rasoobpasHbin mapku "60" no TY 2114-001- 45905715-02 wiam no TY 0271-001-
45905715-02 (o6bemHan gona renma He meHee 99,9999 %, obbeMHan gonA a3oTa He bonee
0,000045 %, o6bemHan f4onsa KNcnopoaa 1 aproHa B cymme He 6onee 0,000015 %, o6bemHan
00NA OKUCK U ABYOKUCK yrnepoaa He 6onee 0,0001 %, o6bemMHana oona meTaHa He 6onee
0,00001 %, obbemHan gona BoAsHbIX Napos He 6onee 0,0002 %) — gnsa paboTbl ¢ MCL, NPA,
rma.

! NMpumeHeHwe renna mapok "A", "50", "55" npusegeT K 601ee 6bICTPOMY BbIXOAY U3 CTPOA GUAbTPa— :
EKaprM,qma Mo rasy HOCUTE/NO, COKpaLLeHWI0 BpemeHu paboTbl y3na HWUTM Hakana VIOHHOFOE
{ UICTOYHWMKA W K 3arpsisHEHMIO MacC-CMEKTPOMETPUYECKOTO AETEKTOpa. XapaKTepUCTUKM macc- :
: CNEeKTPOMETPUYECKOTO AeTEKTOPa NPU 3TOM He rapaHTUPYHOTCA. :

MnTaHMe NnameHHbIX AeTEeKTOPOB:

e Bogopoa mapku A no NOCT 3022 (obbemHas aons Bogopoga He meHee 99,99 %, obbemHas
nona kucnopoga He 6onee 0,01 %, KOHLEHTPaALMA BOAAHbIX Napos He 6onee 0,5 r/m3, okeug,
M OMOKcKA, yrnepoaa OTCyTCTBYIOT), UM OT reHepaTopa Bogopoaa 214.4.464.014;

e Bo3ayx no NOCT 17433, knacc 3arpAsHeHHOCTM 1 nam oT Komnpeccopa 214.2.993.002-01c
OOMO/IHUTENIbBHON OYMCTKOM BO34yXa OT OPraHUYeCcKUX Mnpumecein ¢ nomouwbio PpunbTpa
20.0-01 vnan 20.0-03.
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Mpn paboTe c aetekTopom I3[ ras-HOCUTENb AO/KEH MMETb HU3KME KOHLEHTpauuu npumecei
KMCAopoaa 1 BoAabl.

Mpn Mcnonb3oBaHUM XpoMaTorpapUyecKMx KOMOHOK C HENOABWMMKHbIMM $asamun Ha OCHOBe
nonnatuneHrnnkonsa (Kapbosakc, Wax, FFAP) BaXHO WMCMNo/sb30BaHWE ra3a-HOCUTENS C HU3KUM
coaeprKaHnem Kncaopoga Bo nsberkaHme paspyleHnsa HenoasuKHoM ¢asbl.

Bosayx no NOCT 17433 He pernameHTUMpYeT CoAepKaHne NEeTyYnX OpraHMYeckux npumecei. ItoT
noKasaTenb Ba)eH NpW MCNO/Ab30BaHMW BO34yXa B KayecTBe rasa—Hocutena U Ana nuTaHusA
NNIAaMEHHbIX AETEeKTOPOB, NO3TOMY MOeT ObiTb HE06X04MMA AONONHUTENIbHAA OYUCTKA rasa oT
OpraHUYecKnx coeanHeHnn (c nomoubto dpunbtpa 20.0-01).

2.5.3 lononHUTenbHaA OYMNCTKA rasos

JononHuTeNbHaA O4YNCTKA BO3AyXa OT eTy4YMX OpPraHMYecKMX BeLecTB NPOU3BOAMUTCA C MOMOLLbIO
dunnbTpa 214.5.884.092 0YMCTKM OT opraHnYeckmx npumecei (dmnbtpbl ncnonHeHmin 20.0-01 nam
20.0-03).

[onNonHMUTENbHAA OYMCTKA rasa HocuUTensa OT Kucaopoga MNpou3BOAMTCA C NMOMOLWbIO GUNbTPa
214.5.884.092 o4nCTKM raza—HocuTena ot kucnopoga (dunbtpbl 20.0-02 nnm 20.0-03).

OumnCTKa rasoB OT BAarv, AMOKCMAA Yrneposa AOCTUIAaeTCA C NOMOLLb GUAbTPOB, HAMOMHEHHbIX
MONEKYNAPHBIMU CUTaMKU. OYMCTKA ra3oB OT TAXKE/bIX YrNeBOAOPOAO0B AOCTUIAETCA C NMOMOLLbIO
dUNbTPOB, HANO/IHEHHbIX AaKTUBUPOBAHHbIM YI/IEM.

[ns rnyboKoN OYMUCTKM ra3oB MOTYT MPUMEHATLCA YNaBAMBAOWME U KaTaaUTUYecKue ¢GuabTpbl
CTOPOHHUX NPOU3BOAUTENEN.

2.5.4 PekomeHaauumM no BblOOPY MCTOYHMKA rasa BoAOpoAa WU
BO34yXa

Ona obecneyeHUs CTabUNbHBIX METPONIOTMYECKUX XaPAKTEPUCTUK XpomaTorpada rasoBoro
"Kpuctann 2000M" pekomeHayeTcs UCNoAb30BaTb reHepaTop BOA4OPOAA M KOMMPECCop Bo3ayXa
npousBoactBa 3A0 CKB "XpomaTak", Tak KaK OHM ABAAIOTCA COCTAaBHOM 4acTbio xpomartorpada
rasosoro " Kpucrann 2000M".

3TMM obecneynmBaeTcA LOCTUMKEHUE HaAWUAYYLWMX METPOSIOTUYECKUX XapaKTEePUCTUK, YCIOBUM
3KcnyaTaLMn 1 BbINONIHEHWUA YCNOBUIM rapaHTUM 0BCNYKUBAHUA.

Mcnonb3oBaHMe B reHepaTope BOAOPOAA BCTPOEHHbIX PErynsTopoB AaBAEHUA rapaHTUpyeTcA
CTabunbHOCTb NnameHu petektopa [N, COOTBETCTBEHHO W CTAabUNBHOCTb HY/NEBON JIMHUM
XpomaTorpada.

Mpn K“CNoNb30BaHUM TeHepPaTopoB BOAOPOAA WM KOMMPECCOPOB MHbIX Npou3BoauTENel
3aTPYAHUTENIbHO rapaHTMPOBaTb CTAabUNAbHOCTb XapaKTepUCTUK getektopos MN[ M B KOHEYHOM
NTOre MeTPONOrMYECKUX XapaKTEPUCTUK.
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2.6 TpeboBaHMA K ra30BbIM JIMHUAM

2.6.1 Obwue TpeboBaHuA

: MK MOHTasKe, YCTAHOBKE, NPOBEPKE M OBCAYKMBAHUM BANNIOHOB CO CXKATIMM rasamMu LOJIKHbI :
: cobnopaTtbes aencteyowme "lMpaBuna ycTpoicTBa M 6He3onacHOM 3KcnayaTauuMmM COCYAoB, :
: paboTtarowux noa gasneHmem".

: CrKaTble rasbl B 6anioHax KpenaTcsa K cTeHe NOMeLLEeHNA C MOMOLLbIO XOMYTa M3 KOMMN/IEKTa ra3oBou :
: apmaTypbl. :

: BannoHbl ¢ rasom, ycTaHaB/NMBaeMble B MOMELLEHUAX, AOKHbI HAXOAUTLCA HA PACCTOAHUM He i
i MeHee 1 M OT pPaZMaToOPOB OTOMNIEHNA U APYIUX OTONUTENbHBIX NPUOOPOB, M NeyYei; He MeHee 5 M
i OT UCTOYHMKOB TeNa C OTKPbLITbIM OFTHEM. :

Ana ncknoyeHuna 6p0CKOB AaBNeHNA B rasoBbiX NTMHUAX, NPU obecneyeHMN NUTaHUA ra3om U3
6anNoHOB CO CXKaTbiM rasom, cnegyet ncnosib3oBatb ABYXCTyneH4YaToe peryanposaHne aaBneHuUA.

Mpu noctaBke € Xxpomartorpadom KommnnekTa rasoBon apmatypbl (214.4.078.000) B KOMNnekTe
NPUCYTCTBYET  ABYXCTYNEHYATbIA  PEerynatop  AaBneHus  GansoHHbIA,  KOTOPbIM  MOXKeT
MCNONb30BaATbCA ANA NUTAHUA HECKO/IbKMX XpomaTorpadoB npu CyMMapHOM pacxoge rasa-—
Hocutensa Ao 500 mn/muH.

BTopo# BapmaHT NnpMmMeHeHUA 4ONOAHUTENbHOM CTYNEHU peayLMpoBaHNA — UCNOb30BaHWe 610Ka
dUnbTPOB.

[na yctonumsoi paboTbl ra3oBbiX PerynsaTopos xpomatorpada pekomeHayetcsa, 4Tobbl nepenag
[aBNEHMA MEXAY BXOAOM U BbIXOAOM perynatopos b6bin He meHee 50 KMa.

PekomeHayemble AaBNEHMA ra30B Ha BXOAe B XpomaTtorpaod:

e ras—Hocutenbo —ot10,36 go 1,25 Mlla;
e BOAOPOAL —010,14 go 0,64 MMMa;
® BO34YyX —0t10,17 no 0,64 MMMa.

B KauecTBe WCTOYHMKA BOAOPOAA AOMYCKAeTCA WCNONAb30BaTb TreHepaTop BOAOPOAA.
PekomeHayeTca wucnonb3oBaHWe reHepatopa Bogopoaa 214.4.464.014 npoussoactsa CKb
"Xpomatak".

B KauecTBe MCTOYHMKA BO3AyXa MOMET ObITb MCNONb30BaH Ntobon 6e3macnaHHbIN Komnpeccop,
obecneumBatowmin ctabunbHoe gasneHne (6e3 CKAa4yKoB) Ha BbIXOAE B YKa3aHHOM AWMana3oHe U
MMELWMN Npu  3TOM NPOU3BOAUTENbHOCTb, Heobxogumyto ana paboTbl XpomaTtorpada.
PekomeHayeTcs ucnosibaoBaHue komnpeccopa 214.2.933.002 npomssoactea CKB "Xpomatak".
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2.6.2 MoarotoBKa TpybonpoBOAOB A1A MOHTAXa ra3oBbiX JIMHUN

ONnAa MOHTa)ka rasosblIx NINHUIN HeO6XO,CI,MMO MCNonb3oBaTb TOJIbKO TWATE/IbHO MNPOMbITbIE U
NPoOCyLWweHHblIe B NOTOKE YUCTOTO ra3a pr6OI'Ip030,CI,bI.

3arpAsHeHUA NPUCYTCTBYIOT BO Bcex Tpybkax obuwero HasHayeHWAa B pe3ynbTaTe npouecca KX
NpPon3BOACTBA. 3arpA3HEHMN MOXKHO Wu3bexaTb, ecan Bbl nNpuMmeHseTe oOuulEeHHble AnA
Xpomartorpadum TpyoKu.

MNepen MOHTA*KOM rasoBbIX AWMHUIN TPYOKM 06WEero HasHayeHua [O0MKHbl ObiTb OUYMLLEHbI
pacTBopuTenem.

[na NpombIBKM TPYOOK peKoMeHAyeTca HemnosAPHbIN PacTBOPUTENb, TUNA H-rekcaHa. B Tpybky
3a/IMBAETCA PacTBOpPUTENb U BblaepKusaetca npubnunsntenbHo 30 muHyT. TpybKy Heobxoaumo
NPOMBbIBaTb A0 TeX Nop, NOKA C/IMB PAaCTBOPUTENSA, KOHTPONMPYEMbIN Ha 6enoit bymare uam TKaHu,
He By4eT YNCTbIM.

[anee HeobxogMMO CKpyTUTb B TPYOKM B B606MHY. Mcnonb3ya YMCTbIM a30T (CXKaTbld BO3AYX U3
cUCTeMbl NpeanpuaTUA MOXKET CcogepKaTb caeabl Macnia), HeobxoaMMo npoayTb TPyb6KM OT
OCTaTKOB pacTBOpuUTENS.

Tpy6Kun, cButbie B 606MHY NOMecTUTb B TepmocTaT U HarpeTb Ao 110 °C v BbiaepKaTb He meHee 2
4acos.

Mocne oxnaxaeHua KOHUbl TPYOOK A0MXKHbI ObiTb 3arepMeTU3MpoBaHbl, 0COHBEHHO, ecin TPYOKK
npegnonaraeTca TPaHCNOPTUPOBaTb MM XPaHUTb A0 MOC/NeAyHLLero MOoHTaxKa. KoHubl Tpybok
HeobxoaMmo nMbo neperHyTb, NMBO 3aKPbiTb KOAMAYKaMK, KOTOPble AO0NXHbI NPeaoTBpaTUTb
NOBTOPHOE 3arpsA3HeHne TPYOKK.

Mpu paboTe c aetekTopom I3/] He peKOMeEHAYETC UCNONb30BaThb NPU NPOMbIBKE TPYHONPOBOAOB
raforeHcogep:Kawme pacrsopmrtenu. OHM BbI3bIBAOT NOBbIWEHMWE LWYMOB M gpelid 6a30BoN NAMHUK
HY/NIeBOro CMrHana geTekTopa.

2.6.3 Matepuan TpybonposoaoB

HepikaBewwas cranb

Hep»kaBetowaa cranb — Ay4ywunin BbibOp ANA ra3oBbIX JANMHWUIA MO CTOMKOCTU K MeEXaHWYeCKUM
BO34,EMCTBUAM, NO YCTOMYMBOCTU K OKUC/IEHUIO BHELLHEN U BHYTPEHHEN NOBEPXHOCTU. TpybKn 13
HeprKaBeloLen CTan PeKOMEeHAYITCA ANA OTBETCTBEHHbIX MPUMEHEHWN, TAe Ba)KHO HU3KOe
coAep’KaHue Mnpumeceirt KUcaopoga B rase-HocuTene W BCNeACTBME 3TOro TpeboBaHMA No
repMeTUYHOCTU [a3oBbIX JIMHUI BbiCOKMe. [na coeguMHeHU y4vacTKoB Tpybonposoaos
NPOKNAAbIBAaEMbIX CHAPYKM NOMELLEHUIA PEKOMEHAYETCA NPUMEHATb CBAPKY.

Hanpumep, BbicoKMe TpebOBaHUA MO FePMETUYHOCTU NPEeAbABAAIOTCA K rasoBblM JIMHUAM A0S
XxpomaTorpadoB C renMeBbIM WMOHWU3ALUMOHHbIM  AETEKTOPOM, MACC-CMEKTPOMETPUYECKMM
AETEKTOPOM.
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Takne e TpeboBaHWMA XapaKTepHbl AnA XpomaTorpadoB C  KaNUANAPHBIMU  KONOHKAMMU,
paboTatoWwmmmn Ha TemnepaTtypax 6AM3KMX K MAKCUMaNbHbIM. Mpuyem getektop, paboTarowmii ¢
BbICOKMM (HOHOBbIM CUTHAJIOM, MOXHO MEepPeBeCTU HA HU3KMIK ypoBeHb $OHA NpPU CMeHe rasa-
HOCUTENA UM YCTPAHEHUA HeA0CTAaTKOB ra3oBbIX IMHWUMN, TO KaNUANAPHAA KOJIOHKA MOXKET BbINTH
N3 CTPOA M BOCCTAHOBUTb €€ ByaeT HEBO3MOXKHO.

Mepgb

Fa30Bble IMHWUM U3 MeAHOM TPYOKN MMEIOT MeHbLUYIO CTOMMOCTb MO CPAaBHEHUIO C HEPXKaBetoLLen
cTanbto. Ona coeguHeHU yvyacTKoB TPybONpPOBOAOB MPOKNAAbIBAEMbIX CHAPYXKMU MOMELLEHMIN
pPeKoOMeHAyeTCsa MPUMEHATL BbICOKOTEMNEPATYPHYIO NANKY.

MegaHana TpybKa He 40/1KHa UCMO0J1b30BaTbCA A5 AJIMHHbBIX BOAOPOAHbIX TIMHUIA, NPOKIaAblBaEMbIX
OT 6annoHa co CKaTbiM BOAOPOAOM M3-3a OMACHOCTM €€ MOBPENKAEHUA, TaK Kak Medb ABNAETCA
MATKMM MaTepuasiom M Ha e€ NOBEPXHOCTM MOryT 06pa30BbIBaTbCA LapPanuHbl U TPELLUHbI.
BOo3MOXHO, MCNONb30BaTb KOPOTKME TPYOKM AN BOAOPOAHbLIX JMHWUK, NPOKNaAblBAEMbIX OT
reHepaTopa Bogopoza.

CneayeT UMeTb B BUAY, YTO BHYTPEHHAS NOBEPXHOCTb MeAHbIX TPYOOK Npu nonagaHum B HUX Baru
M KUCNOPOAA MOMET OKMUCNATbCA. [o3ToMy NpM BO3MOXHbIX HEMCNPaBHOCTAX reHepaTtopa
BOAOpPOAa (MM KoMNpeccopa Bo34yxa), CBA3aHHbIX C NOAB/EHWMEM BOAbI B ra30BOM IMHUN, MegHble
TPY6KM cneayeT HemMeA/IeHHO MPOCYLUTD.

Monumepnol

[Nna MOHTaXKa ras’oBblX JIMHWUIA He [AONXKHbI MCNONb30BaTbCA TPYOKU M3 PEe3nHbl AWM Apyroro
NOAMMEpPHOro maTepuana. Takue TPYOKM MOTyT ABAATLCA MCTOYHMKOM 3arpA3HeHWUI rasa-HocuTens.

I'Ipep,anﬂTme NU3roTOBUTE/Ib HE MOXKET NAPaAHTUPOBATb 3aAB/IEHHbIE TEXHUYECKNE XaPaAKTEPUCTUKHN
xpomaTorpacba M CTabUIbHOCTb ero pa6OTbI npun Haan4ymn 3anFI3HEHMl>’I B rase-HocuTtesne.

B Tabnuue HuXKe npuBedeHbl TUMUYHbIE 3HadeHua aAnddysum Kuciopoaa B 3aBUCMMOCTM OT
maTtepuana.

Tvn rasa —aproH, gasneHune 10 aTm., NOTOK rasa, AAnHa TpybkM 1 meTp, pasmepsbl TPYOKU: guameTp
HapPY»KHbIK 6MM, TONLLMHA CTEHKM 1MM.

Tabnuua 2.5 — 3HaveHunsa anddysmm Kucnopoga B 3aBUCUMOCTU OT MmaTepuana

Matepuan Onddysuna Kucnopoaa, ppm
Crekno 0

HepKasetowana cranb 0

Meapb 0

HeonpeH 7

MonuatnneH 11

TednoH (pToponnacr) 13

MonnsunHUA 27

Pe3unHa 40
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Anddysuns kncnopoaa yepes ¢pToponnacToBblie TPYOKU HAPYKHbIM ANAMETPOM 3 MM C TOJILLUHOWN
CTeHKn 1 mm 1 anmHom 1 m coctasnsieT 2 ppm (0,0002 06.%).

[lonyckaeTtca npumeHaTb GToponaacToByto TPYOKy ANMHON [0 3 METPOB, NOCTAaBAAEMYO 3aBOS0OM
— U3roToBUTENEM ANA NOSKNOYEHUA reHepaTopa BOAOPOAA M KOMMpPEeccopa BO3AyXa, a TaKkKe B
JIMHUU ra3a — HOCUTEeNA 4NN aHANU30B, rae BavaHne guddysmnm He 3HaUUTENbHO.

2.6.4 PekomeHayembln gnameTp TpybonpoBoaos

Ha HeKoTOpbIX NpeAnpUATUAX, B COOTBETCTBUM C TPeOOBAHUAMM TEXHUKM 6E30MaCHOCTM 3anpeLLeHo
XpaHeHWe 6anNoHOB BbICOKOTO AaBAEHMA C rasom-Hocutenem B nabopatopuax. Heobxoanmo
NMPOKOHCY/NbTUPOBATbCA C  oTAesom  6e3omacHOCTM, 4TOObI  onpeaenvTb  noaxoasuiee
MeCTOMno/IoXKeHMe Ana 6asNNoHOB C ra3oM-HOCUTENEM.

Mpu pasmeLeHnM 6aNN0HOB BHE MOMELLEHMSA OHW AO/IKHbI ObITb 3aLLMLLEHbI OT MONAAAHUA HA HUX
aTMmocdepHbIX 0CaAKOB.

B naeanbHom cnyyae 6annoHbl fOMKHbI BbITb 61M3K0 K XxpomaTtorpady. Camas KOpoTKaa g/MHa
JIMHUU ra3a-HOCUTENA C HAMMEHbBLUMM KOZIMYECTBOM NEePeXoLHMKOB ABAAETCA Nydlenl. HuKorga He
cnepyeT NPOKAaAbIBaTb ra3oBble IMHUM B MeCTax, KoTopoe ByaeT TPyAHOAOCTYNHbI A58 NOWUCKA
BEPOATHOMN YTEYKMW.

[vameTp rasoBoi AMHUM Mexay H6annoHom M xpomaTorpadom 3aBUCUT OT PACCTOAHUA MENKAY
HUMKM N obbema noTpebneHua rasa. [Ona ogHOro xpomartorpada Mpu ero pasmeLleHuu Ha
HeboNblWOM paccToAaHUKU OoT 3 A0 10 meTpoB OT Han/oHA C ra30M—HOCUTENEM MOMKHO NPUMEHATb
TPYOKM C BHYTPEHHMUM AMAMETPOM 2 MM.

MpM NOAKNOYEHUM HECKOSIbKMX XpomaTorpadoB K OJHOMY WCTOYHMKY rasa-HoCUTeNs W
3HAUYUTEJIbHbIX NPOTAKEHHOCTAX ra30BbIX JIMHUA PEKOMEHAYETCA MPUMEHSATb TPYOKU C BHYTPEHHUM
AMaMETPOM He MeHee 4 MM A1 UCK/TIIOYEHUA B3aUMHOTO BAMAHUA XpomaTorpados.

2.7 PekomeHpgauun no BbibOpy perynatopa AaBsieHUs
anAa 6annoHa

HeKoTopble KOMMeEpPYECKUE PerynaTopbl AaBAEHUA, YCTaHaBAMBAaeMble Ha HanloHbl CO CXKaTbiM
rasoM, MOryT OKa3aTbCA HE NPUTrOAHbIMU N5 XpomaTtorpadumm. HasHauyeHMe TakuUx perynsatopos —
peayumpoBaHWE fAaBAeHMA rasa (Hanpumep, NpwW BbINOJHEHMM CBAPOYHbIX PaboT). [uanasoH
pacxoaa rasa, TpeboBaHMA NO HyNeBOW yTeuKe, 3HaYeHMe anddy3nmn KMcnopoaa yepes membpany
perynatopa, CTabuabHOCTb MNOAAEPKAHMA  AABMEHMA He COOTBETCTBYHOT TpeboBaHMAM
XpomaTorpadpum.

[ns ucknoyeHna KonebaHuii AaBNeHUA B ra3oBbIX IMHMAX CeAyeT UCNO/1b30BaTb ABYXCTyNeHYaToe
peryanpoBaHue AaB/eHMA NPU NOAKAOYEHUM K BAaNN0OHY CO CKaTbIM rasom.
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Perynatop aasneHunsa 6annoHHbIN (AByxcTyneHyaTbin) 214.5.882.003, nocTaB/iseMblit OTAE/IbHO UK
B KOMMJIEKTe ra3oBoi apmaTtypbl (214.4.078.000, 214.4.078.001) cootBeTcTBYeT TpeboBaHMAM
XpomaTtorpaduun. Perynatop moxeT MCnob30BaTbCA /15 MUTAaHMA HECKO/IbKMX XpomaTorpados npu
CyMMapHOM pacxoge rasa—Hocutena Ao 500 ma/muH.
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3 YcTaHOBKa XxpomaTorpada

3.1 Obwue nonoxKeHus

K YCTaHOBKE xpo:v\aTorpad)a cneayetr npuctynatb nocne nposeaeHUA BCeEX HeO6XO,EI,MMbIX
noaroTtoBUTE/IbHbIX MepOI'IpMﬂTMﬁ, ONMMNCaHHbIX B Nnpeablaywem pasgene.

YcTaHOBKa xpomartorpada npoBoAUTCA CepPBUCHbIM WHKeHepom CKB "Xpomartak" wam ero
oduLMaNbHbIM NPeacTaBUTENEM.

OpraHusaumm, pacrnonaratowme Co6CTBEHHbIMU KBANNPULMPOBAHHBIMK CheLMannucTtamm, MoryTt
Npou3BecT BBOA XpomaTorpada B 3KCM/AyaTauMio TOJIbKO C MUCbMeHHOro paspeleHuns CKb
"XpomaTak".

Mpwn paboTe xpomatorpada c MC[, Heo6xo04MMO yunTbIBATb TPEOOBAHMA, U3NI0XKEHHbIE B pasgene 4
PyKkoBogcTBa no akcnayaTauum "[eTekTop macc-cnekTpomeTpudeckmin 214.2.840.083P3.

3.2 PacnakoBKa, MNpoBepKa KOMMNNEKTHOCTU U
OTCYTCTBMA NOBPEKAEHUN

Mpun nonyyeHun xpomaTorpada cneagyeTt NpoBepUTb BHELWHMM OCMOTPOM TPAHCMOPTHbIE ALLNKMK
(Tapy) Ha oTcyTCTBME MEXaHUYECKUX MOBPEXAEeHMA W LeNoCTHOCTb naomb. Ecnm npucytcTeyloT
NPW3HaKM MNOBPEXAEHUA WM C AWMKA copBaHa nnomba, HeobxoauMo yBeAOMUTb 06 3TOm
TpaHcrnopTHoe areHTcTBo M npeactasutenda CKB "Xpomatak" no Ballemy perMoHy u cocTaBUTb aKT
06 0BHapY*KEHHbIX MOBPEKAEHUAX C NPUNOKEHNEM COOTBETCTBYHOLIUX hoTOrpaduii NoBpesKAeHUNA.

YCTaHOBUTb ALLMKN C COCTAaBHbIMM YacTAMM XpomaTorpada B Cyxom NMomeLLeHUn C TemnepaTtypoit He
MeHee 10 °C. B 3mHee BpemMs BblAepKaTb ALLMKMA 6e3 pacnakoBKM He MeHee CyTOK.

BCKpbITb AWMKKM, He AONycKas CUAbHbIX YAApPOB M coTpaceHuit. OcBoboguTb xpomatorpad c
COCTaBHbIMM YacTAMM OT YNaKOBOYHOro matepuana.

MpoBepuTb BHELWHUM OCMOTPOM OTCYTCTBME MEXAaHUYECKUX NOBPEXAEHUIN XpomaTorpada u ero
COCTaBHbIX YacTel, KOMMAEKTHOCTb XpomaTtorpada cornacHo pasgeny "KomnaekTHocTb"
dopmynapa 214.2.840.03000 © KOMMJEKTHOCTb AOKYMEHTALUMW COr/lacCHO BEeAOMOCTMU
3KCn/yaTaUMOHHbIX A0KymeHToB 214.2.840.030B3).

Ecan nmeroT mMecTo nNpusHakuM NOBpeXAeHui xpomatorpada WMAM ero COCTaBHbIX YacTen, Uau
HEeCOOTBETCTBMA B KOMMJIEKTHOCTM, TO HeobxogMmo yBegoMUTb 06 3TOM W3roToBUTENA
(noctaBwmka) nan npeacrasutens CKB "XpomaTak" no Ballemy permoHy M COCTaBUTb akT 06
O0bOHapyKeHHbIX NOBPEKAEHMAX C MPUNOKEHNEM COOTBETCTBYHOWMX PoTorpadmin NoBpeKRAEHNM
NN HECOOTBETCTBMM HAMUMA 060pyA0BAHUA KOMMIEKTHOCTU MOCTaBKM.
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3.3 PasmeulieHmne xpomatorpada

Mpu pasmeLLeHNn HeOBXOAMMO YUYnUTbIBaTb TPeOOBaHUSA, MpMBeAEHHble B pasaene 2.3 HacToAWwero
PYKOBOACTBA.

Xpomatorpad rasosbii, MK M apyrne cocTaBHble 4YacTM XxpomaTtorpada yCTaHaBAMBAKOTCA HA
nabopaTopHOM CTo/1e B MOPAAKeE, yA0OHOM AN KCnAyaTauuu.

Komnpeccop, Bo usbexaHne BAUSHUA ero Bubpaumin Ha paboTty xpomartorpada, pekomeHayerca
pa3meLLaTb BHe paboyero crtona.

PasmelleHMe cocTaBHbIX YacTel xpomaTorpada A0/1KHO obecneuynBaTb NETKUIM A0CTYN K PO3ETKaM
3NEKTPONUTaHMA N COeANHEHUAM ra3oBbIX TIMHUN.

3.4 MOHTaX rasoBbIX TMHUN

3.4.1 Heobxoaumble maTepuansl

M3 komnnekta 3UM xpomartorpada:

o ¢unbTp 214.5.886.001;

e raliku 214.8.930.167,;

e ranku 214.8.930.114;

o MydpTbl 214.8.658.038-03 (ana TpybKM gnameTpom 3.18 mm mam 1/8);
e wTyuep 214.8.658.195 (noacoeanHeHme K 6annoHHOMY peayKTopy);
® KJ/IIOYM raeyHblie (M3 KomnaeKkTa MHcTpymenTa 214.4.073.006);

e TpybKa MegHaa KN U3 HepPXKABEOLEN CTaNn guameTpom 3.18 mm;

e waiiba 3.

MpX MCNONb30BaHUM MeTaNANYeckon TPybKM 3 MM ANA YNAOTHEHMA UCNONb3YIOTCA MyPThbI
214.8.658.038 (nprobpeTtatoTca no 3aKkasy).

Ecnu Heobxogmmo gonosHuTenbHoe ob6opyaoBaHue:

® KOMMNJIEKT apmaTypbl razosoin 214.4.078.000;

e perynatop AasseHua 6annoHHbIn 214.5.882.003 (M3 KOMNAEKTa apmMaTypbl ra3oBoit);
e 610K dunbtpos 214.5.884.012;

e reHepaTop Bogopoaa 214.4.464.014;

e Komnpeccop 214.2.933.002-03;

o ¢unbTp 20.0214.5.884.092;

® [0MNONHUTENbHbIe GUNLTPbI A1 OYUCTKM ra3os.

Mpn HeobxoauMmocTM gNA YONMHEHWS U Pa3BETB/IEHMA TPybonpoBOAOB MOrYT MCNOAb30BATbLCA
TPONHUKM (214.6.453.148 n 214.6.454.022) v nepexoaHuk (214.6.115.171-01) n3 komnnekta UM
XpomaTorpada.
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[na noacoeamMHeHMA maHOMETPA (Mpy HEOBXOAMMOCTM) NCMONb3YIOTCA MaTepUanbl:

e MmaHomeTp MTM-1;

® TpPOWMHMK 214.6.453.002;

e BTy/Ka 214.8.220.380 (13 komnnekTta 3M0M).
e 3arnywka 214.6.432.002;

Mpwn MOHTaKe ra3oBbIX IMHUI XpomaTorpada HeobxoaMMO yunTbIBATb TPEOOBAHMSA, N3NOKEHHDIE B
noapasaene 2.6 HacToALWEro PyKOBOACTBA.

Mpyn MOHTaXKe rasoBbiX /JIMHUI xpomaTorpada, pabotatowero ¢ MC[, Heob6xo4MMO Y4YUTbIBATDL
TpeboBaHuWA, U3N0XKEHHbIe B noapasgene 4.1.4 PykoBoacTBa Mo akcnayaTauumn "[etekTop macc-
cnekTpomeTpuyeckmin 214.2.840.083P3.

3.4.2 YcTaHOBKa perynatopa AaBseHuMAa Ha 6ansioH M npoBepka
HaTeKaHuA

I'Iepe,u, yCTaHOBKOl;’I perynAaTopa AasneHnA BEHTU/b 6annoHa AONKeH bbITb 3aKpblIT, BbIXO,CI,HOl‘;1
wTyuep 6annoHa AO0NKEH ObITb YACTbIM U HE UMETb nospem,u,eHMﬁ.

B komnnekte apmatypbl rasosoit 214.4.078.000 nocTaBaseTcAa ABYXCTYNEHYaTblA peryaatop
pasneHuna 214.5.882.003.

MoakntoueHne perynatopa K 6annoHy 1 Tpybonposoda K Bbixoay perynatopa 5.882.003 nokasaHo
B PYKOBOACTBE MO 3KcnayaTaumm 214.4.078.000P3.

MoAKNoYeHne peaykTopa K 6annoHy:

® YCTaHOBUTb PErynaTOp AaBAEHUA Ha 6annoH. Mpu 3aKpyYMBaHUM NPUCOEAMHUTENbHON raiku
He AoNYCKaTb NPOBOPaYNBaHMA PEeAYKTOPa;

e BbIBEPHYTb BEHTU/b peryasTopa 40 yrnopa NpoTUB YaCoBOW CTPENKY;

® OTKPbITb BEHTUNb 6anNoHa;

® C NOMOLLbIO Mbl/IbHOFO PacTBOpPa NPOBEPUTb FTEPMETUYHOCTb COEAUHEHNA.

Mpy 06MbIIMBAHUMN BEHTUAA PEAYKTOPaA U BbIXOAHOTO WTyLepa 6annoHa He A0MKHO HabaoaaTbes
06pa3oBaHMA Ny3blPbKOB.

Perynatop gaBneHusa Ha 6anfoHe He AO0NXKEH HaTeKaTb NPU OCBOOOXKAEHUU €ro peryanpytolen
NPYXMHbI (0BbIYMHO MPU MONHOM BbIKPYYMBAHUW PETYANPOBOYHOrO BMHTA peayKTopa MNpoTUB
4acoBOM CTPESIKM).
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MpoBepkKa perynsatopa AaB/ieHUsA:

® 3arNywuTb perynatop AasaeHusa, NnpucoegmHus K Hemy wtyuep 214.8.653.195 u 3arnywiky
214.6.432.002 un3 komnnekta 3WUIM xpomatorpada (ecnm AnAa npoBepKM UCNONb3yeTca
peayKktop 214.5.882.003, wryuep 214.8.653.195 yxKe ycTaHOB/EH);

® YCTaHOBMTb AaB/eHMe Ha BbIxogHOM MaHomeTpe (0,410,04) Ma;

e 0CBOOOAUTL PEryanpylowyo NpyXuMHy perynatopa. [py 3TOM BO3MOXHO HeKoTopoe
KpaTKOBpeMeHHOe yMmeHblueHNe gaBaeHuna Ha seandunHy go 0,05 Mlla;

® POKOHTPO/IMPOBATb M3MEHEeHWe AaBNeHUA rasa Ha BbIXOAHOM MaHomeTpe 3a 4 vaca.
N3meHeHWne faBneHmna AONKHO OTCYTCTBOBATD.

3

1 — perynatop AaBneHun, 2 — BEHTUAb, 3 — 6a/IOH C ra30M-HOCUTENEM

PucyHok 3.1 — lNMpoBepka PerynsaTtopa aasneHuns 6annoHa

YBennueHne [aBneHMA rasa Ha BbIXOAHOM MaHOMETpe CBUAETENbCTBYET O HEeWCnpaBHOCTU
peayKTopa BCAeACTBME MepPeTeykm rasa yepes peryMpyowmin KnanaH camoro peaykropa. JaHHan
HEMCNPaBHOCTb PerynATopa AaBAeHUA MOXKET MPMBECTU K OLUMBKaM Npu NpoBeEpPKe repMeTUYHOCTH

M BbIXOAY M3 CTPOSA K/anaHOB PerynaTopoB pacxoga npu paboTe xpomartorpada, Bcneactsue
HaTeKaHusA rasa.

YMeHblleHne fasneHuA rasa Ha BbIXOAHOM MaHOMETpe CBUAETe/IbCTBYeT O He repMeTUYHOCTHU
perynatopa gasneHua. [laHHaA HEMCNPaBHOCTb MOXKeT NPMBECTU K NOBbILLEHHOMY pacxoay rasa.
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3.4.3 MNopsaoK MOHTaKa BHELLIHWX ra3oBbIX JIMHUIN

: Noasoaawme rasosble MMHUK ¢ pabounm aasneHnem Bbiwe 0,2 MMa K xpomaTtorpady AOMKHbI i
: YNNOTHATBCA MeTananyeckumm myodtamu. MpumeHeHne pe3nMHOBbLIX MyPT HepZomnycTUMO BO
: n3bexkaHune NosSBAEHUA yTeYEK UAN Pa3PbIBOB COeAMHEHUN.

CoefuHeHue (ynnoTHeHMe) TpyboNpoBOAOB ONUCAHO HUXKE, B pasaene 3.4.4.

Ona  ynobctBa MCNONb30BaHUA  METaN/IMYECKUit  TpybonpoBod, OTBETB/IEHHbIM Ha OAWH
Xpomartorpad, pekomeHayeTcA NPOTAHYTb B BUAE CNUPAAN, 3TO NPMAACT eMy rMBKOCTb M MO3BOAUT
npu HeoHXoAMMOCTU NepecTaBNATb XpomaTorpadp 6e3 nepekoMmmyTaLmMm ra3oBbiX TUHWUIA.

MopcoeanHeHWe rasoBbIX JIMHUMA OT reHepaTtopa BOAOPOAA M KOmMNpeccopa K Xxpomartorpady
NPOW3BOAMTCA AHANOTMYHO C NOMOLLbHIO raek 214.8.930.167 1 naTyHHbIX UAM NOAMAMUAHBIX MYy dT.
Echn paboyee paBneHne B AuvHUKM He npesblwaetr 0,2 MMa, gonyckaeTcA MCNosb30BaHWe
pe3nHoBbIx MydT 214.8.220.272-01.

Mpn HeobXxoQMMOCTM MNOCNEe WCTOMHMKA rasa (ras-HocuTenb, BO34yX, BOAOPOA) nepep,
XpomaTorpadom B NMHUM YCTAHABAMBAKOTCA KAaTaMTUYECKME AN afacopbLMOHHbIE GUALTPLI ANA
OONONHUTENBHOM 04YNCTKM (Hanpumep, dunbTp 20.0, yHMBEPCANbHbINA reneBbIn GUNLTP U T.4.).

Tunosasa cxema NOAKAOYEHUA ra30B MOKa3aHa Ha PUCYHKE HNXKeE.

10

1 —reHepaTop BogopoAaa, 2 — xpomatorpad, 3 — punbtp 20, 4 — Komnpeccop, 5 — punbTpbl No BAare,
6 — dnnbTPLI MO yrnesoaopodam, 7 — 6annoH, 8 — Bbixod, Bogopoaa, 9 — Bbixoa rasa-Hocutena, 10 —
BbIXOZ4 BO34yXa.

PucyHok 3.2 — MogknoyeHue ra3os K xpomaTorpady

®dunnbtp 5.886.001-04 13 komnnekta 3UM ¢unbtpa 20.0-03 naum gpyrasa moaenb NOAKAOYAETCA B
COOTBETCTBUM PYKOBOACTBOM MO 3KcnayaTaumm Ha @unbtp 20.0-03.
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JononHutenbHble GUABLTPLI  TNYOOKOM OYUCTKM (ecAnm  MPUCYTCTBYIOT), YCTAHABAMBAOT B
nocnefoBaTeNbHOCTM MO TOKY rasa: ¢ouabTp OT Bnaru, GuabTp OT yrnesoaopoaos, GuabTp oT
Kucnopoga. YHuBepcanbHbli GUALTP ONA MHEPTHbIX ra3oB WAM Bogopoaa, Hanpumep Kat.Ne
1035348 (Trajan), aHaNIOrM4YHO COAEPKUT HECKO/IbKO C/I0EB NOC/EA0BaTE/IbHON OUNCTKU. [enneBbli
¢unbTp HP-2-220 (Valco), ycTtaHaBimBaloTCA HENnocpeaCcTBEHHO Ha BXode B Xxpomartorpad nocne
APpYrnx GUNbTPOB (ec v NPUCYTCTBYHOT).

3.4.4 CoegnHeHmne (ynnotHeHme) TpybonposooB

MoaroToBKa 3neMeHTOB YNAOTHEHUI

e TpybKa Ao0MKHA ObiTb NPOMbITA, MOBEPXHOCTb TPYOKWM AONKHa 6biTb Gnectawen u 6es
MeXaHMYeCKMX noBpexaeHun. Jlonyckaetca AononHuTenbHas o6paboTka HapyrKHOM
NMOBEPXHOCTU TPYOKM — NonmMpoBKa. Mpu NONUPOBKE AO0MKHO BbiTb UCKIOYEHO NonagaHue
KaKMX-NMMBO MeXaHMYeCKUX 4acTuL, BHYTPb TPybKku. TpybKa Ao/KHa 6biTb npoayta Ans
0CBODOOKAEHUA OT MEXaHMYECKMX YacTUL, MOTOKOM YMUCTOrO rasa.

e Ha noBepxHOCTU TPYOKM HE AO/IXKHO ObITb LLAapanuH, BMATUH, TPELLMH.

1 —yTeuKa, 2 — MOXKeT He ObITb yTeUKM

e Topubl TPpybKM [OMKHbI ObITb poOBHbIMKM. Hanuume 3ayceHueB Ha Topue TPybKuM He
ponyckaetca. TpybKa MOMKET Hape3aTbCA C NOMOLLbI POJIMKOBOro pesaka 214.6.899.004,
NMOCTaBAAEMOro No OTAe/IbHOMY 3aKasy.

e TpybKM 0OBa/IbHOrO CEYEHMA, KOTOPble C TPYAOM BXOAAT B raMku, mydpTbl M LWWTyUEPbI
MCNONb30BaTb 3anpeLLaeTcs.

e B KOHYCHOM OTBEPCTUWM WITYLEPA HE AOMYCKAETCA Ha/Mune LapanuH, BMATUH, TPELLMH U
CTPYXKKM.

nOpHAOK ynAOoTHEHUA MeTa/JiIn4yeCKux Myd)T

Mpn yNNOTHEHMM MeTaNNMYecKux TpybonpoBOAOB MeTanIn4yeckon My¢dTon Heobxoanmo
cobntoaaTh cneayroLyo NOC/eA0BaTENbHOCTb AEUCTBUIA:

e TpybKa c nocaxkeHHOMN Ha Hee My(TOMN M ramKkoin BCTaBASIETCS B LUTYLLEP 4O ynopa B 6OpTUK,
3aTeM raiKka 3aKpy4MBaeTca BPyYHy 40 yrnopa.
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e [inAa ypobcTBa MOXKHO NOMETUTL TPYOKY MapKepom y TopLia raku.
e TpybKa ussnekaetca Ha 0,5-1 mm.

L |

44— 0.5—-1 mm

e YaeprKumBas Kopnyc wWTyuepa B HENOABUXKHOM MONOXKEHMMU, FaliKa 3aTArMBAETCA FaeyHbIM
KNto4yom Ha 3/4 obopota (270°). Npn HEOBXOAMMOCTM cneayeT UCNOAb30BaTb BTOPOM KoY
ONA 3alNUTbI OT NPOKPYYMBAHUA WITYLEpa.

e B cnyyae obHapyKeHUA HErepMeTUYHOCTU CoOeaMHEHMA FralKa 3aTATMBAETCA FAa€YHbIM K/TH0HOM
eute Ha 1/6 obopora (60°). Ecm yTeuka He npekpaTuaach, 4acTb yNAOTHAEMOW TPYBKM C
MydTOI cpe3aeTca M ycTaHaBAMBaeTcAa HoBaa mydTa.

Mpu1 NOBTOPHOM YNJIOTHEHMW FANKA 3aKPYYMBAETCA BPYYHYIO A0 YNOpa U NOATATMBAETCA KNOYOM Ha
60 rpagycos.

MopApoK yNnnoTHEHUA Pe3NHOBbLIX MydT

Pe3nHoBble MydTbl AOMyCKaeTca MCNoAb30BaTb (Mpu gasneHun Huxke 200 kMa, ecan anddysus
KOMMOHEHTOB M3 BO34yXa HE OKa3bIBaET BIMAHUA HA paboTy AETEKTOPOB U pe3yabTaT aHaiM3a.

e TpybKa c noca)keHHOW Ha Hee MydTOMN M ramkon BCTaBASIETCA B LUTYLEP A0 ynopa B 60pTuK,
3aTeM raiKa 3aKpy4mBaeTca BPy4YHy 40 ynopa.

e YaeprKuBas Kopnyc WTyuepa B HENOABUXKHOM MONOXEHMMU, FaliKa 3aTArMBAETCA raeyHbIM
KAto4om Ha 1/6 oboporta (60°).

e B cnyyae obHapyKeHUA HerepMeTUYHOCTU COeAMHEHMA raiKa 3aTATMBAETCA raeYHbIM K/TI0HOM
eule Ha 1/6 obopoTa (60°).
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3.5 BKkntoyeHne  xpomatorpada n nepBunYHan
npoBepKa paboTocnocobHocTH

Bkatounte xpomatorpad. [ns 3TOro BKAOUUTE Tymbaep BKAKOYEHMA Ha MNPaBON CTEHKe
Xpomatorpada B ero HUKHel YyacTu.

Cpasy nocne BKAOYEHUA:

e Ha nepegHen naHenu xpomatorpada 3aropaercs ceetogmog "CeTb" M HaumMHaeT paboTaTb
BEHTUNATOP OXNAXKAEHMA Ha 3a4HEN NaHeNn xpomaTtorpada;

e 3atem B TeyeHMe 50 CeKyHA MPOUCXOAUT WMHUUMANM3AUMA XpomaTtorpada M 3arpyska
BHYTPEHHEel nporpammbl. Ha 3Tane WMHUUMANM3AUMKN BbIMNONHAETCA MOUCK YCTAHOBNEHHbIX
(nogKNtOYEHHbIX) [ETEKTOPOB, PErynaTopoB, BHEWHWUX nepudepuinHbiXx (CEPBUCHBIX) U
BHYTPEHHWX BCMOMOraTe/IbHbIX YCTPOMCTB.

HdanbHenwana npoBepka pabotocnocobHocTU xpomaTtorpada ocyLecTBAAETCA B X04e NpoBeAeHuUn
MyCKO-Ha/laZ04HbIX PaboT AMLOM, yNoJIHOMOYEHHbIM M3roToBuTenem (Mpoaasuom) xpomatorpada
B COOTBETCTBUW C YCNOBMAMMU A0rosopa mexay M3arotosutenem (Mpogasuom) n MNotpebutenem
(Mokynatenem).

3.6 [lpoBepKka repmMeTUYHOCTU BXOAHbIX [A30BblIX
JIVHUI

: MpyM MCNONb30BAHWM MbIJIBHOTO PAcTBOpa AN MNPOBEPKM yTEYEeK MMeeTca MOoTeHLManbHasa :
i OMACHOCTb yAapa 3NEKTPUYECKMM TOKOM.

: Bo mM3bexaHMe 3TOM OMAcCHOCTU NPU TaKMX MPOBEpKax HeobXOAMMO OTKAKYaTb 3NEKTpUYeckoe :
! NMUTaHMe xpomaTorpada 1 conpsaXKeHHbIX YCTPOMNCTB.

MpoBepKa repMeTMYHOCTM MOoABOAALMX (BHELWHMX) ras’oBbiX JMHUIA C MOMOLLBI MbIbHOMO
pacTBOpa OCyLLEeCTBAAETCA c/ieaytowmm obpasom:

e epen MNPOBEPKON repMeTUYHOCTU HeobxoaMmo BM3yanbHO ybeauTbca B MPaBU/IbHOCTU
COeAMHEHWI BCex ra3oBbIX IMHUN XpomaTorpada;

® yCTaHOBMTb pabouee AaB/eHME ra3oB B NPOBEPAEMbIX IMHUSAX;

® T[epMeTMYHOCTb MNPOBEPUTb CMAYMBAHMEM MblIbHbIM PACTBOPOM MECT MNOAKNHYEHUA
TpybonpoBoAoB. YTEUKU YCTPaAHUTb MOATATMBAHMEM COOTBETCTBYIOWMX LWITYLEPOB W, Npu
Heob6Xo4MMOCTU, 3aMEHOWN YNNOTHUTE/IbHbIX 3/IEMEHTOB;

® nocne NPoBepKU repMeTUYHOCTM MecTa CMayMBaHMA NPOTepeTb BAAXKHOW candeTkon ans
yO3aNeHMA OCTaTKOB MbI/IbHOTO PacTBOPa;

® 10 OKOHYAHWM NPOBEPKU NEPEKPLITb Fa30Bble TNHUN.

: Mpn paboTte xpomatorpada ¢ MCL BO u3beKaHMe 3arpsAsHEeHUA CUCTEMbI 3anpeLLaeTcs :
i MICNO/Ib30BaTb A1 MPOBEPKMN Ha FePMETUUYHOCTb Mbl/IbHbIE PACTBOPbI. :
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BMecTo MbIbHOrO pacTBopa AAs MNPOBEPKU EPMETUMYHOCTM MOMKHO BOCMONb30BaTbLCA
cneumanbHbiMM cocTaBamu (Hanpumep, Swagelok snoop Liquid Leak Detector) nan npumeHuTb
Teyeunckatenb (Hanpumep, Agilent Flow Tracker 2000 Leak mode, Restek Electronic Leak Detector
(P/N 28500) n um nopobHble). MocneaoBaTeNbHOCTb AEWCTBMIA B 3TOM C/yYae [0JXKHa
COOTBETCTBOBATb PYKOBOACTBY, NPUAAraeMoMy K COCTaBy UM Npubopy.

fepmeTMYHOCTb MNOABOAALWMX T[a30BbIX JIMHUM MOMHO TaKXKe NpoBepATb MAHOMETPUYECKUM
MeToA0M KoHTpona no FOCT 25136—82. AonycTtumasn yTedka rasa 0,02 mn-MMa/c.
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3.7 YcTaHOBKa AaBNeHUA NUTAHUA ra3os

YcTaHOBKa gasneHuA Ha Bxoae B xpomaTorpad) 3aBUCUT OT Caieayrowmx d)aKTOpOB.

[aBneHve [OMKHO OblTb AOCTAaTOYHbIM ANA [OCTUMKEHMA Haubonee BbICOKOro pacxoja rasa,
Heobxoaumoro pgna  pabotbl npubopa. OTHOweHMe paBneHue/pacxos  3aBUCUMT  OT
XpPOMaTOrpadpuyecKoi KOJIOHKM U UCNOJIb3yeMbIX YCTPOMCTB XpomaTtorpada.

Ona yctounsoit paboTbl perynsatopoB pacxoaa xpomartorpada pekomeHayeTtcs, yTobbl gaBneHue,
YCTaHOB/IEHHOE Ha HUX, H6bi0 Ha 50 KMMa (0,5 aTm) HUXKe AaBeHUs, yCTaHOB/IEHHOIO Ha peryastope
AasneHuns ans 6annoHa.

MaKcumanbHO 4onycTUMOe AaB/eHUE Ha BXoAe B XpomaTorpad B iMHUAX raza—Hocutena 1,00 MMa,
BOAopoaa u sosgyxa — 0,64 Mla.

JocTaTouHble faBneHuA rasos oA pa6OTbII

e ras-Hocutensb: (0,36-0,64) MMNa;
e BO3ayx (B geteKkTop): 0,2 MMMa;
e Bogopogs (B aetekTop): 0,14 MnNa.

Mpu ncnonb3oBaHUK 610Ka GUNLTPOB AaBAEHUE ra3oB Ha ero BXxoAe yCTaHaB/IMBAETCA B Npeaesax
ot 0,5 go 0,7 MMa.

3.8 NoaKkntoveHUa K xpomaTtorpagdy

3.8.1 MNogKntoyeHne NepcoHaibHOro KOMNbTEpPa

MepcoHanbHbI KomnbloTep (MK) noakatovaeTca K xpomaTorpady cTaHAAPTHBIMU UHTEPdENCHBIMM
Kabenamm K pasbemam LAN wam USB (PucyHok 3.3). BapumaHT NoAKAOYEHMA 3aBUCUT OT
KOHOUIypauum Komnbotepa.

Xpomatorpadsi ¢ npoueccopHbim mogynem MM3 npegnoututenbHo noakatouatb K MK ¢ nomouwbio
uHtepdeiica Ethernet (LAN). Takoe coeguHeHune 6onee Hafe)KHO, YemM MNOAKAOYEHUE MO
: uHTepdency USB. :

: Qs noakntouveHus xpomatorpada M Macc-CMEKTPOMETPUYECKOro AEeTEKTOpa B KOMMbHOTEpe :
! JKenatesibHO YCTaHOBUTb OTAENbHYIO ceTeByto nnaTy. PekomeHayemas nnara: :
: PCl Express agantep D-Link DGE-560T. :
: CeTeBOM afanTep, MHTErPUPOBAHHbIM B MAaTEPUHCKYHO NAATy KOMMbIOTEPA, MOXKET UCMO0/1b30BaTbCA
i ONA NOAK/IYEHUA K NOKANbHOM CeTU U UHTepHeT. BbiHeceHne MX 1 MC Ha OTAeNbHbIN ceTeBOM :
: aganTep No3BonseT n3bexartb pa3pbiBOB COEAUHEHMUS. :
: Ina KomnbioTepos, noctasnsembix CKB "XpomaTtak" pasbém agantepa, npegHasHayeHHbl gna i
i nogkntoyeHma MNX n MC, mapkupyercsa, kak LAN GC/MS. :
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1 — CMHXPOHM3ALMA BHELIHUX YCTPOMCTB No KaHany CtapT, 2 — USB nogkntoueHume K MK, 3 — RS232
NoAKAo4eHNe A03aTopoB XpomaTak, 4 — Ethernet noakntoueHume K MMK.

PucyHok 3.3 — MogknoyeHusa K xpomatorpady

Mpoueaypa HACTPOWMKM CcCOoeAMHeHMA XpomaTtorpada C KOMMbIOTEPOM ONUcaHa B pasgene 2
pyKoBOACTBA NO/sb30oBaTeNa "XpomaTak AHanuTuk".

3.8.2 MNMogKkntoyeHne BHeWHMNX nepnbepminHbIX YCTPOUCTB

BHelwHMe nepudepuitHble yCTPONCTBA, NOAK/O4aeMble K XxpomaTorpady yepes RS232 coegmHeHue:

e [103aTOp aBTOMaTUYECKUIN XKUAKOCTHbIN JAXK-2M 1 ero ucnonHeHus;
e Tepmogecopbep TAC-1 ABYXCTaAUNHbIN;
® lcnapuTtenb NUPOAUTUYECKUNA.

MocpeacTBom coeauHeHMAa € XpomaTtorpadom paboTa BHEWHUX NepudepuiHbIX YCTPOMCTB
CUHXPOHU3UPYETCA NPOrPamMmMHO, YCTPOMCTBA YNPaB/AKTCA C NOMOLLbIO Nporpammbl "XpomaTaK
AHanuTuk".

MoakntoyeHne npomnssoaunTca K pasbemy "AUX1" (RS232), cm. PucyHok 3.3, kabenem mogemHbIm
9M/25F 13 komnnekrta 3UIM xpomatorpada.

Ecam noakntoueHne BHELWHEro yCTPOMCTBa NPOMU3BEAEHO KOPPEKTHO, NPWU BKAKOYEHMU OHO ByaeT
aBTOMATUYECKN 0BHapyKeHO NporpamMmoit 06paboTKkn 1 xpomaTtorpapom.
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3.8.3 NoakntoyeHue petektopa MC v BHELWIHUX YCTPOUCTB

OeTtexktop MC/A, Tepmogecopbep XpomaTtak TDA npu paboTe CUHXPOHM3MPYETCS C XpomaTtorpadom
yepes ceTeBoe coegmnHeHune LAN n KaHany ctapra.

[l103aTOpPbl CTOPOHHWUX NPOU3BOAUTENE CUHXPOHU3MPYIOTCA MO KaHaay cTapTa.

MoaKknounTb Kabenb 6.644.146 (Mnn nHOM) U3 Komnaekta 3UM BHELWHero yCTPOMCTBA K pasbemy
xpomaTorpada DET (PucyHok 3.3) Ha 3aaHel naHenn xpomaTorpada.

ﬂ,aaneﬁu.lme MHCTPYKUMKN NO NOAKNAHYEHUIKO U HaCTPOﬁKe npueeaeHbl B pPyKoOBOACTBE MO
3KCnayaTaulnMn Ha COOTBETCTBYHOLLEE yCTpOl;‘ICTBO.

Mpn HeEO6XOANMOCTN NOAKNOYEHMA O4HOBPEMEHHO AeTekTopa MC/ 1 BHelIHero ycTpomncTaa
ncnonbayetca Agantep 5.104.036 (npuobpeTaeTca ONUMOHANbHO).
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4 BKNOYEHME N HACTPOWKA KOHPUrypaLuum

HacTpolika OCHOBHbIX MapamMeTpoB KOHOUIypaL MK Y3108 BHYTPU XpomaTorpada nponsBoguTCa Ha
3aBoge-unsrotosutene. MNpu yctaHoBKe xpomatorpada Ha paboyem mecte moxKeT notpeboBaTbcA
M3MEHEHMEe HEKOTOPbIX HACTPOEK KOHOUrypauuum B 33aBUCMMOCTM OT CBOMCTB WMCMO/Ib3yEeMbIX
XpomaTorpaduyeckmx KONOHOK, 0cobeHHocTel pexmnma paboTbl xpomaTtorpada, NpUMeHsemMbIxX
MeTOZ0B aHaM3a U T.A4,.

HacTpolika KoHdurypaumm BbinosHseTcs nocne coeguHenus MK ¢ xpomatorpadom ¢ nomoLybto
nporpammbl "lMaHenb ynpasneHua", BXogAwen B COCTaB NPOrpaMMHOro naketa "Xpomatak
AHanuntuk". Mpoueaypa HaCTPOMKKN ONMCaHa B PYKOBOACTBE NO/b30BaTeNa "XpomaTak AHanuTmKk",
pasgen 3.2.

PykoBoacTBO nonb3osatesna "XpomaTak AHanutuK" goctynHo B nporpamme "XpomataKk Hasuratop".
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5 MpunoxeHune A (CnpaBo4yHoe)

Cxema noaknwueHus K cetn 220 B UctouHuKa 6ecnepeboitHoro nutaHusa
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Harpyzia
Buon (CUTPUT)
L BranpAmHTENA
{INPUT 1)
" Daaa
BE Hedrpans
3ilI.I.I|HTHDI." JaymactHAe
MNos. HaumeHoBaHue Kon. MpumevaHue
O603HaueHune
Al NcTouHnK becnepeboiHOro NuTaHms 1 NoctaBneHHaa mogensb BT
PW9125 5000i MOMKeT oT/In4aTbcA
A2, A3 Konogka 6-u mectHasn 2
F1 ABTOMaTUYECKU BblKNtovaTenb BA47-29 1 YcTaHaBAnBaeTcA
1P 32A 4.5 KA xapakTtepuctuka C U9K noTpebutenem
1 Kabenb 214.6.644.214 1 5 meTpos
2,3 Kabenb 214.6.644.215 2
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