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1 BaKHble yKa3aHuA

YKasaHuA, oTMeYeHHble AaHHbIM CMMBOJIOM, HEOBXOAMMO BbINOMHATL, YTOObI UCKAYUTD
nony4yeHne TpaBm Npu paboTe ¢ xpomaTtorpadpom.

YKa3aHWA, OTMeYEeHHble AaHHbIM CMMBOJIOM, HEOBXOA4MMO BbINOHATL, YTOObI UCKAKOUNTD
nospexaeHne obopynosaHus.

YKa3aHua, oTMeYeHHble JaHHbIM CMMBOJIOM, CAeAyeT BbIMONHATb MPU HA/MYUKU B COCTaBe
KOMNaeKkca xpomatorpada C 3NeKTPOHO3axBaTHbIM AeTekTopom (33[), coaepkaluero
NCTOYHWUK PAANOHYKIUAHOIO U3NYyYEHUA.

& [aHHbI cMMBOAN NpeaynpeskaaeT 06 onacHocTU oxora. OH HaHOCUTCA:

e Ha BepxHIO KpblWKy xpomaTtorpada (npegynpexkaaer o ropAYMX MOBEPXHOCTAX
ncnapurtenemn n 4eTeKTopos).

e Ha 3agHiol0 CTeHKy xpomaTtorpada c Tekctom: "lTopaumit Bo3pyx" (npeaynpexxpaet ob
OMNACHOCTM OXOra NPU LMKAAX HAarpeBa M OXNaxKAeHNA TepMoCTaTa).

[aHHbIN cMMBOA NpeaynpeXxaaeT 06 onacHOCTU B3pbiBa NPU MCNOAb30BaHUN BO4OPOAA.
Ha aBepu TepmocTaTa HaHOCUTCA HAAMMUCh:

BHumaHue! Nepeg BKnloueHnem xpomarorpada ybegurecb, YTo IMHUM NOJAUYM BOAOPOAA
3arnyweHbl UM NOAKIOUEHDbI K KOJIOHKE.

MpumeyaHus, BblaeNeHHble AaHHbIM  CMMBOJIOM, MNOMOFalOT OpraHu3oBaTb paboTy
apodeKkTMBHEE.

\88 NPUMEYaHUAX, BbIAENEHHbIX AaHHbIM CMMBOJIOM, NPUBEAEHA MNOC/ieA0BaTeNbHOCTb
y AencTBuii.



2 TpeboBaHUA K NOMELLEHUIO

HacTtoawme TpeboBaHMA pacnpoCcTpaHATCA Ha 0bopyaoBaHMeE:

e KOMM/IEKC annapaTHO-NPOrpamMMHbIN  Aaa  MeAMLUMHCKMX UcCcnefoBaHMi  Ha  6ase
xpomatorpada "Xpomatak — Kpucrann 5000" TY 9443-004-12908609-99;
e xpomatorpad "Xpomatak — Kpuctann 9000" TY 4381-010-12908609-2013.

JKcnnyatauma 0b6OpPYyA0BaHMA  OCYLLECTBAAETCA B 3aKPbITbiX  J1abOPATOPHbIX WU APYrux
MOMELLEHMAX, B KOTOPbIX rOptoYMe rasbl M NErkoBOCMNAMEHAOWMNECH KULKOCTU MOryT ObiTb B
KOJIMYeCTBax, HeAOCTAaTOUHbIX A1 CO34aHUA B3PbIBONOXKAPOONACHON CMECH.

MomelleHna [0AXKHbI 6bITb 060pPYA0BaHbl MPUTOYHO-BLITAXKHOW BEHTUAALUMEN, cpeacTBaMMu
NOXKapOTyLEHMA, WHAMBUAYANbHBIMW  CPEeACTBAMM  3almTbl NO  ycnosuam obecneveHus
H6e3onacHOCTN paboT NpoBOAUMBIX B labopaTopuu.

@ Bblaepskku 13 TOCT 12.1.004:

1.4. Obvekmebl, OMHeCceHHble K CO0M8emcmsyruwumM Kame20puam Mo MNOHapHoU
OMNacHOCMU C02/10CHO HOPMAM MexHO/M02U4eCcKo20 MPOeKmuposaHua 01a onpeodeneHus
Kamezaopuli nomeweHul u 30aHuUll N0 NOXAPHOU U 83PbIBONOXAPHOU 0NaAcHOCMU, O0MHCHbI
umems 3KOHOMUYECKU 3ghgheKmueHble cucmembl noxcapHol 6esonacHocmu.

Tabnunua 2.1 — Ycnosusa oKkpyrKatoLwen cpeasbl

Mapamertp Tpebyemble ycnosusa PekomeHAayemble ycnoBsuA
Temnepatypa O110pm035°C 0120 0027 °C
OTHOCUTENbHAA BNAXKHOCTb He 6onee 80 % He 6onee 60 %
ATmocdepHoe aaBneHne OT1 84 po 107 klMa

(ot 630 oo 800 mm pT. cT.)

Mpwn HanuumMm B cocTaBe 06OPYAOBAHMA MACC—CMEKTPOMETPUYECKOrO AeTeKTopa (panee -
MC/[) TemnepaTypa OKpy:Kalolel cpedbl Ha paboyem mecte AONXKHA ObITb CTabUAbHOW,
4yTOobbl ObEcneynTb OMTUMA/IbHbIE XaPAKTEPUCTUKM Y3/10B CUCTEMbI. [NA AOCTUNKEHMUA
Hannydwemn crabunbHocTM 6a30BOM /IMHUMM WU CUTHANA, TeEMMepaTypa B MNOMELWEHUN He
[O/IKHA OTKNOHATbCA Bonee yem Ha 3°C OT TemnepaTypbl, NPU KOTOpOW Gblia NpoBegeHa
rpagyvpoBka 060pyaoBaHUA.

@ CopeprkaHue npumeceim B BO34yxe NnomeLLeHMA pernameHTMpyeTca
MOCT 12.1.005.

@ TpebosaHns TOCT 12.1.005 pacnpocTpaHaeTca Ha BO34yX pabouyelt 30HbI NpeanpuUATUn

HapogHoro xosanctea. CTaHAApPT YCTaHaB/AMBaeT obWMe CAHUTAPHO-TUTMEHUYECKUue
TpeboBaHMA K MOKa3aTeNAM MUKPOKAMMATA M  AOMNYCTUMOMY COLEPMKAHUIO BPEAHbIX
BELLECTB B BO34yXe paboyeit 30Hbl.



B ctaHaapTe npuBeneHbl NpeAenbHO AONYCTUMbIE KOHLEHTPauMM BpeaHbIX BELecTB B
BO3Agyxe paboyei 30HbI NpM BO3AEUCTBMM Ha OpraHM3M YesnoBeKa, KoTopble
pacnpocTpaHAlTCA Ha paboume MecTa He3aBUCMMO OT WX  pacrnonoxexwua (B
NPOU3BOACTBEHHbIX MOMELLEHNAX, B TOPHbIX BblpaboTKax, Ha OTKPbITbIX MAOLLAAKAX,
TPAHCMNOPTHbIX CPEACTBaX U T.M.).

Mpu paboTe obopyaoBaHUA cnesyeT MMeTb B BUAY, UYTO €ro 4YyBCTBUTE/IbHOCTb MOXKET
OKa3aTbCA Bblle YKa3aHHOM NpefesbHO AOMYCTUMOWN KOHLEHTpauuu Beuiectsa. Mostomy
ycnosus pasmelieHus obopynoBaHMs, HanuMuve B BO3ayxe /nabopatopuu  BeLLecTs,
MeLLAoWUX NPoBeSeHUI0 U3MEePEHUI, 3aBUCAT OT METOAMKM NPOBELEeHUA uU3mepeHui. B
KaXK4OM KOHKPETHOM C/lyyae MOAXOAbl K YCTPAHEHWIO BAMAHUA OKpyMKalowelh cpeapl Ha
peanusaumio MeTOOUKM BbINONHEHUS M3MEPEeHWn XpomaTtorpadpuyeckum MeToLoM MOryT
ObITb PA3/IMYHbIMK, U UX CeAyeT PacCMaTPMBATb UHANBUAYANBHO.

B psge cnyyaes npu HOPMasbHOW 3KchJyaTauum obopyaoBaHMs M3 KaHanoB cbpoca npobbl,
BbIX/IOMA [OETEKTOPOB MOTYT BbIXOAUTb TOKCUYHbIE WAWU BpPEeAHblE BELLeCTBA — KOMMOHEHTbI
aHanmMsupyemon npobbl MAM NPoAayKTbl, obpasyowmecs B pesy/nbTaTte ee cropaHusa. B Takux
cayyanx peKomeHayeTca ycTaHOBKa 060pyaoBaHMA Nof BbITAXKHOM 30HA MW B /1abOpaToOpHbIA
BbITAXHOM WKad, Npu YCNIOBUM, YTO B HEM He MPOU3BOAATCA ApYyrne Buabl paboT M He xpaHATcA
XMMMYECKUN aKTUBHbIE BELLECTBA W PaCTBOPUTENN.

BbixfionHble rasbl ¢opBakyymHoro Hacoca MC/[, coaepsKaT ras-HOCUTENb, PaCcTBOPUTENN,
aHaNM3npyemble coeanHeHns 1 HeboNblIoe KONMYECTBO NapPoOB Macaa, 3a/IMTOro B Hacoc.

Ana npegorepaweHnAa 3arpAasHeHnA nomelweHnA BbIX10MNHbIMU rasamun U3 d)opBaKny\Horo HacocCa
BO3MOMHbI 2 BaphaHTa:

. OTBOZ, BbIX/IOMHbIX ra30B Yepes Tpyby 3a npegenbl 34aHUA UK B BbITAXKHOM WKad.

. yCTaHOBKa Ha Bbixoge $opBaKyyMHOro Hacoca GuAbTPa MacAAHbIX NAPOB ANA Y1aBANBAHMSA
BbIX/I0MHbIX ra3oB. PUAbTP yCTaHaBAMBAETCA HEMOCPEACTBEHHO Ha BbIXOAHOM dnaHel, Hacoca U B
3TOM C/ly4ae 0TBoAHasA Tpyba He TpebyeTcs — GUALTP NOAHOCTLIO YNaBAMBAET Napbl Macaa.

Mpy aHanM3e TOKCUYHbIX COEAMHEHUI MAM UCNOJIb30BAHWM OMACHbIX FAa30B OTBOZ BbIX/OMHbIX
rasos ¢ popBaKyyMHOro Hacoca NpoM3BOAMTb B CNELMabHYIO HENTPANN3YIOLLYIO YCTaHOBKY.

B MC/A, obopyaoBaHHbIE XMMUYECKON MOHM3AUMEN, MUCMOb3YIOTCA BOCM/IAMEHAOLWMECS rasbl,
NoO3TOMY NOMELLEHME A0MKHO ObITb 060PYA0BAHO COOTBETCTBYIOLLEN BEHTUNALMEN.

OnpepeneHne KaTeropuii nomeweHMn nposoantTca no Hopmam noxapHoit 6e3onacHocTu
HMB 105-03 "OnpegeneHne KaTeropM MNOMELWLEHUIA, 34aHMA W HaAPYXKHbIX YCTAHOBOK MO
B3PbIBOMOXKAPHOM M NOXKapHOM onacHocTn".



3 TpeboBaHMs NO HENPEPbLIBHOCTM PaboThbI

MC/[, npegHasHayeH Ana HenpepbiBHOW paboTbl 24 Yaca B CYTKM 7 AHel B Hegento.

Mepuognuecknin pexkum akcnayataunm MC/ HebnaronpuAaTHO CKasbliBaeTcsA Ha paboTte n pecypce
$OpBaAKYYMHbIX HACOCOB M 3/EKTPOHHbIX KOMMOHEHTOB [AETEKTOPa, YTO MOXET MNpPMBEeCTU K
CHUXEHMIO paboToCNOCOOHOCTN U NpeXAeBPEMEHHOMY Bbixoay MX M3 CTposi. Kpome Toro nocne
3anycka MC/[, ana Habopa BaKyyMHOro pasperkeHusa, HeobxoAMMOoro Ana ctabunbHon paboTsbl
3NEKTPOHHbIX KOMMOHEHTOB B BaKyyMHOM Kamepe, MOXeT noTpeboBaTbcs Bpems OT 04HOro Ao
lWecTM YacoB (B 3aBMCMMOCTM OT BPEMEHM, Mpolleawero ¢ MOMEHTa NOCNeAHEro BblK/AOYeHMUA
Komnsekca).

4 TpeboBaHuA K pasmeLleHuto
obopyaoBaHUsA

ObopynoBaHWe pasmellaeTca Ha flabopaTopHOM cTosie B NopagKe yaob6HOM AN 3KCMyaTauumu.
Mpu BblbOpe NabOPaATOPHOro CTO/Ma HEOOXOAMMO Y4YMTbIBAaTb BEC PaA3MELLaeMoro Ha Hem
obopypoBaHua (Tabnuua 4.1). CTonewHUua AOMKHA MMETb POBHYHO MOBEPXHOCTb, MOCKO/bKY
HOXKM XpomaTorpada He peryanpytoTca no BbicoTe.

MpoCTpaHCTBO Hag obopyLoBaHMEM AONKHO ObiTb CBOOOAHLIM, 6€3 MONOK MAM HAaBMUCAOLLMX
KOHCTPYKLMIA, KOTOpble OrpaHUYMBalOT AOCTYN K BepxHel 4acTu obopyaoBaHus. HekoTopbie
YyCTPOICTBA BBOAA PA3MELLAlOTCA HENoCpeACcTBEHHO Ha XxpomaTtorpade; B 3TOM  cay4vae
HeobxoAMMO NpeayCcMOTPETb AONONHUTEIbHOE NPOCTPAHCTBO.

PaccToaHne mexay 3aHen CTEHKOM xpomaTtorpada, 3agHer cteHkon MC/L, (npwu ero Haanumm) m
CTEHKOM NOMeLLEeHUA AO0MKHO 6biTb He meHee 500 MM, MpUYEM KenaTeNbHO MMEeTb NPOXOoA C
3aZilHel CTOPOHbI KOMMEKca AN1A NOAKIYEHMA Fa30BbIX MarncTpanen, popeakyyMHOro Hacoca u
obcnykmBaHma obopyaosaHuA. MNpu OxnaxKAeHUMM TepmOoCTaTa KOJIOHOK XpomaTorpada uvepes
BO34yXOBOAbl TepMOCTaTa BbIXOAAT MOTOKWU ropAavYero BO3Ayxa, NO3TOMY Ha PacCTOAHUAX MeHee
500 MM MOKPbITUA CTEHbl NOMELEHMA A0/MKHO ObiTb noxapobesonacHbiM. Ha nyTm npambix
MOTOKOB ropAYero BO3Ayxa He [AOMNyCKaeTca pasmellaTb roptoume u JerkonniaBkuMe npeamerbl
(anekTpuyeckme kabenn, BcnomoratenbHoe obopyaoBaHUe 1 4p.).

Xpomatorpad n MC/ pasmeltaeTtca Ha nabopaTopHOM CToNe MK BUBporacawei naatpopme (npu
yCTaHOBKe B nepeasu»Hoin nabopaTtopuu) B nopsaake yaobHom ana skcnayaTaumun. Ybeautech B
TOM, 4YTO paboyas NOBEPXHOCTb YCTOMYMBA, @ BUBpALUMKN OTCYTCTBYIOT, MOCKONbKY MC/L, aBnseTcs
YyBCTBUTENbHBLIM Mpubopom. Komnpeccop M ¢GopBaKyyMHbIA Hacoc, BO u3bexaHue BAUAHMUA
BMBpaunit Ha paboTty xpomaTtorpaduyeckoro komnnekca ¢ MCl, peKkomeHayeTcs pasmMellaTb BHE
pabouero cTosa Ha nony.

Ons komnnekca ¢ MC[L nabopaTtopHbiit cTOon MAM  BubporacAwaa nnatdopma [ONXKHbI
BblAEP!KMBATb, NO KpanHen mepe, 120 Kr.

[na pasmelLeHna o4HOro KOMMIEKCa C KOMMNbIOTEPHbIM 060pyA0BaHMEM (MOHUTOP, CUCTEMHOIO
670K KOMMblOTEPA W KNaBMATypa) HAa OAHOM CTO/IE C KOMM/JIEKCOM pPeKOMeHAyeTcs rnybuHa
nabopatopHoro ctona He meHee 80 cm, WWpuUHa He MmeHee 180 cm. MoHUTOpP, KNaBMaTypa,



CUCTEMHbIN BNOK KOMMNbloTEpa M NPUHTEP MOryT ObiTb pa3melleHbl Ha Apyrom ctosne. B aTtom
CNy4Yyae pekomeHayemble pa3sMmepbl CToNa AN KoMnaeKkca He meHee 70 * 120 cm.

Hu»e noKasaHbl ABa BapunaHTa pasmelleHnA O60py,ﬂ,OBaHMﬂI

e BapwuaHTt 1 (PucyHok 4.1) — Xpomatorpad, Tepmoaecopbep (TAC), A03aTOp aBTOMATUYECKUIA
XUAKOCTHbIN (OAX-2M 3D) n KomnbtoTep. PasmeleHre Ha ogHOM CToNe.

e BapwuaHT 2 (PucyHok 4.2) — Xpomatorpad, MC[, cucTtema 3axofakMBaHMA TepPMOCTaTa,
Tepmopgecopbep (TAC), A03aTOP aBTOMATUYECKUN KNAKOCTHbIN (AJAXK-2M 3D) n KomnbtloTep.
PasmelLeHMe Ha ABYX CTOMaX.
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* WupnHa xpomatorpada C KpaHaMu, YCTAHOB/NIEHHbIMU C/ieBa HA KPOHWTeNnHe — 620 mm.
** [abapuTHbIe pa3mepbl NPUHTEPA 3aBUCAT OT MOLENMN.

PucyHok 4.1 — BapuaHT 1. PaamelueHune obopyaoBaHma Ha paboyem cTtone

1500

mMca MpuHTep

350*

350*

|
} [ Xpomatorpad § Cuctema 9
XONamMBaHUA
| AK-2M (30) 3 3axonammsa MoHwTop
|
|
|
I

3365 460 530 ‘ Knasrarypa ‘

KomnbloTtep

900

TAC

480
30

Meiwe

280

* [abapuTHbIE pa3smepbl NPUHTEPA 3aBUCAT OT MOAENN.

PucyHok 4.2 — BapuaHT 2. Pa3mellieHne 060pya0BaHMA Ha ABYX pabounx ctoniax

[lBa cTONA A0ONXKHbI CTOATb BNIOTHYO APYr APYra U UMETb OANHAKOBYHO BbICOTY.






Tabnuua 4.1 — NabapuTbl, Macca xpomaTorpada 1 CoCTaBHbIX YacTei

HanmeHoBaHue WupuHa, TnybuHa, Bbicota, Macca,
MM MM MM Kr

Xpomatorpad "Xpomatak-Kpwvcrann 5000" 460 (620)" 590 480 42 (48)*

Xpomatorpad rasosbiit "Xpomatak-Kpucrann 9000" 460 (620)" 590 480 42 (48)*

MaHenb ynpasneHua 214.5.104.030 (ceHCOpHbIM natoc 210 <1

MOHUTOP)

YCTPONCTBO BEHTUAALMM TEPMOCTATA + 150 +10 2

(yctaHaBnmBaetcs c3aam ot X)

Cuctema 3axonaxKmMBaHMA TepMOCTaTa KOJNOHOK natoc 600  + 320 38
(ycTaHaBnnBaeTcA c3aam v cnpasa oT [X)

KpaHbl pasmeuleHHble cnesa ot X natoc 120 <1

KpaHbl Valco pasmelleHHble Ha aHaANTUYECKOM + 200 2
nnatdopme X

Mynbcupyowmii paspagHbii geTekTop (Mmoaynb natoc 240 + 160 9
ynpaBAeHUs ycTaHaBAMBAETCA cieBa oT [X Ha
MOHTaXKHOM cTO/€e)

Macc-cnekTpoOMETPUYECKUI AETEKTOP 330 680 440 45
(yctaHaBnmBaetca cnesa ot X)

leHepaTOp BOgOpPOAA 230 540 440 20
Komnpeccop 220 560 420 25
[103aTOp aBTOMATUYECKUMN KUAKOCTHbIN JAK-2M*** 135 365 420 5,0
[03aTop aBTOMATUYECKUMN }KUAKOCTHbIN JAK—-2M (430)° 440 530° 13
(3D) (ycraHaBnuBaeTca cnesa oT ['X Ha MOHTaXXHOM

cTone)

[l03aTOp aBTOMATUYECKUI KNAKOCTHbIM JAK—-2M (3D (430)° 440 530* 17

napodasHbliit) (ycTaHaBAnBaeTca cnesa oT [X Ha
MOHTa}XHOM cTONe)

[lo3aTop aBTOMATUYECKNI ra3oBbln JAM—1M*** 180 250 180 4,0
[APM (ycTtaHaBnmBaeTca cneBa oT [X Ha MOHTaXKHOM 250 (250)° 320 210 5,4
cTone)

BakyymHbIit gerasatop 130 130 260 1,5
®dunnbtp 20.0 210 150 320 4,0
YCTPOMNCTBO ANA AOCTUKEHMUSA 120 230 150 2,5
paBHOBecKA

! WnpuHa xpomaTtorpada c KpaHamm, YCTAaHOBAEHHBIMU C/IEBA Ha KPOHLLTEMHE.

2 3HayeHus BeCa UCTMIOHEHMI XpomaTorpada C pasaenuTe/bHbIM TPaHCHOPMATOPOM.
? Pa3amep MOHTaKHOrO cToNa .

* YctpoiicTeo ycTaHaBaMBaeTca Ha xpomaTorpad.



HanmeHoBaHue WunpuHa, FnybuHa, BbicoTa, Macca,
MM MM MM Kr

Tepmopgecopbep TAC-1 AByXcTaaUNHbIMI 270 500 480 20

(yctaHaBnmBaetcs cnesa ot X)

Tepmopecop6ep: TAC-1 (oaHOCTaAMIHDIN)":

610K NUTaHMA 150 140 90 0,30

KOJIOHKa 35 75 135 0,16

Wcnaputenb NUPOaNTYECKMiA

610K NUTaHMA 113 185 123 1,7

ncnapurtens 6.13 110 27 87 0.1

Komnblotep B cocrase:

CUCTEMHDbI 610K 200 500 420 -

MoHUuTOp (22") 520 200 430 -

NPUHTEp (NasepHbIi) 400 400 300 -

! LnpuHa xpomatorpada ¢ KpaHamM, YCTAHOBAEHHbLIMM C/1eBa Ha KPOHLUTEMHE.

FabapuTHble pa3mepbl KOMMbOTEPA 3aBUCAT OT BbIGBPaAHHOW Moaenu.
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5 TpeboBaHUA K MUTAOWEN SNEKTPUYECKOM
cetu

5.1 Obwwme TpeboBaHUA

K mecTy pasmelleHunsa o6opyaoBaHMA A0MKHbI BbITb NOABEAEHDI:

e opHOoda3Has ceTb MepemMeHHOro Toka HanpseHuem 220722 B, uvactotoit 50+1 T,
MOLLIHOCTbIO He meHee 3,5 KBT (c MC/[, — He meHee 6 KBT);

e /IMHMA (KOHTYP) BHELIHEro 3a3emMneHus;

e yCTaHOBMEHbl B COOTBETCTBUM C NPaBUAAMMU 371eKTPOHE30MaCHOCTU NEKTPUYECKME PO3ETKU
TMna "EBpocTaHAapT" € 3a3eMAAIOLMM KOHTAKTOM (KOJIMYECTBO PO3ETOK JOMKHO bbiTb He
MeHee KONMYecTBa eMHUL, YCTaHaBAMBaemMoro 060pyaoBaHus).

LLIHypbl CMNIOBOrO 3/1IEKTPONUTAHMA O06OPYAOBAHMA MMEIT AJMHY OKOJMoO 2 M, MNO3TOMY
3NEKTPUYECKME PO3ETKM A0/IKHbI HAXOAATCA B Npeaenax okono 1,5 m ot obopyoBaHus.

Ybeantecb B TOM, 4YTO CyMMmapHaa notpebnsemasa MoLHOCTb 0bopyaoBaHWA He npeBblaeT
3,5 kBT (6 KBT ¢ MC/]), npn 3TOM pPYyKOBOACTBYMTECH CBEAEHUAMMU, NPUBEAEHHbIMM B Tabauua 5.1
W B COOTBETCTBYIOLLMX PYKOBOACTBAX MO IKCMAAyaTaLmu.
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Tabnnua 5.1 — MNoTpebasemas MOLLHOCTb

HanmeHoBaHMe cocTaBHbIX YacTei MNoTtpebnaemasn
MOLLHOCTb, BT

Xpomatorpad "Xpomatak-Kpucrann 5000" 2500" (700)*

XpomaTtorpad rasosblit B coctase "Xpomatak-Kpucrann 9000" 2500" (700)*

MC/, (c bopBaKkyyMHbIM Hacocom)® 1440

Komnbtotep tvna IBM PC (c npuHTepom) 400

leHepaTOp BOgoOpoAa 6.140, 6.400, 10.140, 10.400 140

leHepaTOp BOAOpoAa 16.600, 25.600 300

leHepaTop Bogopoaa 10.400 ocy, 16.600 ocy, 25.600 ocy 400

Komnpeccop 140

[03aTop aBTOMATMYECKUI XKUAKOCTHbIM JAXK-2M 50

Jo3aTtop aBTOMaTUYECKUI KNAKOCTHbIN JAK—-2M (3D) 100

[03aTop aBTOMATMYECKUI KNAKOCTHbIM JAK—2M (3D napodasHbiit) 300

Jo3aTtop aBTOMaTU4eckuii rasosblnt JAM-1M 100

Tepmopgecopbep TAC-1 90

Tepmogecopbep TAC-1 (aBYyXCTagnUNHbIN) 700

BaKyyMHbI gerasatop 15

Ncnaputens NUPOAUTUYECKUIA 250

®unbTp 20.0 700

YCTPOMNCTBO AOCTUXKEHUA paBHOBECUA 12

! MakcumanbHas notpebaseman MOLWHOCTb (pexum Harpesa go Tul= Tn2=Tal=Tp2=Tk=300 C).

2 CpeaHnas noTpebnsemas MOLLHOCTb (pexum nogaep:kanma Tul= Tn2=Tal=Ta2=Tk=300 C).

> MakcumanbHas notpebnfaemas MOLWHOCTb (CO BCEMW AONONAHUTENBbHLIMW OMNUMAMWM — ABA
TYypbOMONEKYNAPHbIX HACOCA, XMMMYECKAA MOHU3AUMA, YCTPOMCTBO NPsSMOro Beoaa npobol) — 1,8
KBT. MaKcMmanbHasa notpebnsaemas mowHoCTb (0gMH TypHoOMONEeKyNspHbIA HAacoC, MOHU3ALUA
TONbKO 3/IEKTPOHHbLIM yaapom, 6e3 ycTporctea npamoro Beoga npobol) — 1,0 KBT.

KayecTBO 3N1eKTPOMUTaHMA OYeHb BaxKHO. HuKe npuBefeHbl HEKOTOpble MPUMEpPbI MJIOXOro
KayecTBa 3/1EKTPONUTAHUA:

® TAapPMOHMYECKME WCKAXKEHMA BbI3bIBAIOT LWYMbl B JIMHWUAX 3/IEKTPOMNUTAHWUA, YTO BeAeT K
YXYALWEHNIO XapaKTepUCTUK npubopa. NAapMOHUYECKNE UCKAXKEHUA — TO BbICOKOYACTOTHbIE
nomexu, KOTopble MOryT BO3AEWCTBOBATb HAa KOMMIEKC. DTU NOMEXM MNPOABAAKOTCA KakK
UCKaxeHna 6a3oBoii cuHycouapl. O6WMEe TapMOHUYECKME MWCKAXKEHUA He [AOJIKHbI
npesbiwaTb 6 %;

® pPOBa/l 3NEKTPOMUTAHMA — 3TO MOCTOAHHO 3aHWUXKEHHOe OT HOMWHANA HanpAXeHue, 4To
NPUBOAMUT K HENPABW/IbHOM paboTe CUCTEMbI UK K €€ BbIK/TIOUYEHUIO;

® MejJ/ieHHble N3MEeHeHMA - NocCTeNeHHOE, OONTOBPEMEHHOE N3MeHeHune
CpeaHeKBaapPaTUYHOIO YPOBHA HaMNPAXKEHUA C A/IMTENbHOCTbIO Bonee 2 cekyHA;
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® [epeHanpsA)XeHMe — 3TO MNOCTOAHHO MOBbIWEHHOE HaNpsKeHUe, KOTOpoe BbI3blBAET
neperpes U OTKa3 KOMMOHEHTOB. MepeHanpsAXKeHne 1 NPoBan — 3TO MeAJ/IeHHble U3MEHEHMUA
CpeAHEeKBaAPATUYHBIX YPOBHEW HANPSAXKEHMA C ANUTEeNbHOCTbIO OT 50 Mc A0 2 ¢;

® KPATKOBPEMEHHbIE MOMEXW, ONALMECA [AXKe BCEro HECKO/IbKO MMUKPOCEKYHZ, BbI3blBAlOT
MOJIOMKM 3NEKTPUYECKUX NPUOOPOB WM 3HAYMTENbHO YKOPAYMBAKOT WUX BPEMA KUZHMW.
KpaTKoBpemeHHble nomexu (Man MMNYIbCbl) — 3TO OY4EHb KOPOTKME BPOCKM HanpsAXKeHUA 40
HECKO/IbKMUX TbICAY BOJIbT C A/IUTENbHOCTbIO MeHblue 50 mc.

Ona yBenuyeHua cpoKka cnyKbbl 000pyaoOBaHMA, COKpalleHMa 3aTpaT Ha €ero pPemMoHT WU
TEXHUYECKOe 0b6C/yKMBaAHME UCMO/Ib3YIMTE UCTOUYHUK BecnepeboliHoro nutaHus (UBM), ocobeHHo,
€C/IM  KAYecTBO INEeKTPOMUTAHMUA B MOMELLEHWM HEe COOTBETCTBYET HOpPMamM WKW BO3MOMKHbI
KpaTKOBPEMEHHbIE MPOoMNagaHMa HanpaXeHus B CETU 3neKTponuTaHua. [pu Mcnonb3oBaHUK
NCTOYHUKa becnepeboiiHoro nutaHua (MBIM) cneayet nonb3oBaTbca MHCTPYKUMeEN "PekomeHaaumnm
Nno NoAKAOYEHUIO0 UCTOYHMKOB UBIMT".

B cnyyae KpaTKoBpemMeHHOro nponagaHua HanpaxKeHua B CeTU 3NEeKTPONUTAHUA KOMNAEKCa
6e3 UCTOYHUKa becnepeboiHOro NMTaHMA Heobxoammo nepesectn MCL, xpomatorpad u MK
B BbIKAOYEHHOE cocTosiHue. [loBTopHoe BKAtoveHne MCA, xpomatorpada wu [K
Npoun3BOAUTbL He paHee Yem yepes 10 MUHYT.

CywecTtByeT Heckonbko Knaccos MBI, pasnunyatowmxcsa npuHumnom agencteua: On-Line, Off-Line n
Line-Interactive. Hanbosnee nosHO yAoBAeTBOPAOT TPEOOBAHMAM MO 3/IEKTPONUTAHNIO UCTOUYHUKN
knacca On—Line ¢ ABOMHbIM Npeobpa3oBaHneM HanpsxKeHus. 3To o3HadvaerT, yto MBI npeobpasyer
Bce 100% nocTynatow,ero K Hemy Ha BXo4, NepemMeHHOro Hanpa*KeHMa B NOCTOAHHOE HanpsaXKeHue,
a 3aTeM BbINONHAET obpaTHoe npeobpasoBaHne 1 Ha Bbixoae MBI knacca On-Line Bcerga byaet
CMHYCOMAaNbHOE HanpaXeHMe 3a4aHHOIo Ka4yecTBa, MOCKO/IbKY POpPMUPYET ero OH Cam.

Ona nutaHua obopyposaHma ¢ MC/ Tpebyetca MBI mowHocTblo He meHee 5000 BA. Cxema
nogkntoyeHna UBM K cetn 220 B npuseseHa B NpUAOKEHUN A,

5.2 3azemneHue

A Ob6opyaoBaHue 6e3 3a3emeHMA He BKAtOYaATb!

Bce cocTaBHble YacTM 06OpyAOBaHUS, MMEKLIME CU/IOBbIE LEMNU, AOJIKHbI OblTb 33a3eMAeHbI.
3a3zemsieHMEe OCYLLECTBAAETCA C MOMOLLbH CETEBbIX BUAOK WM AOMNONHUTENBHOIO 3a3eMJIEHUS.
KoHTakTbl "L" ceTeBbiX PO3ETOK A/A MNOAK/OYEHMA COCTaBHbIX YacTelr 0b60opyaO0BaHMA AOKHbI
6bITb 3a3emsieHbl (COeAMHEeHbl C KOHTYPOM BHELIHEro 3a3eM/IeHMs) C MOMOLLBbI MeaHbIX
npoBoAoB ceyeHnem He meHee 1,5 mm? .

[ononHuTenbHOe 3a3eM/IEHNE COCTaBHbIX YacTel 06opyaoBaHUA (CUCTEMHbIN 610K KOMNblOTEpPA,
MOHWUTOP W MPUHTEP KOMMNbIOTEPA AO0MNYCKAETCA AOMOJHUTENIbHO HE 3a3eMJIATb), OCYLLEeCTBAAETCA
COeANHEHNEM KNEMM AOMONHUTENbHOrO 33a3eMJIEHUA 3TUX YacTel C KOHTYPOM 3a3emieHus (c
nomoLbio Kabenei 3asemneHms u3 komnaexktos 3UNM).
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6 TpeboBaHMA K razam

6.1 Tun rasa

HeobxoaAnMbI ANA MCNONb30BAHWUA ra3-HOCUTENb 3aBUCUT OT TUMA AETEKTOPa M KOHKPETHOWM
MeTOAMKN aHanu3a. B KauecTse rasa-HocuTena Hambosiee 4acTo UCNONb3YOTCA rasbl: resni, asor,
aproH, BOAOPOA.

PekomeHAauUMKM No NCNosib30BaHUIO ra3a HOCUTENA U NoAAyBa, B 3aBUCMMOCTM OT TUNa AeTeKTopa
N HEKOTOPbIX YC0BUI aHanM3a, npuseaeHbl HuxKe (Tabavua 6.1).

[na ropeHns niameHu naameHHbIx getektopos (M4, TUA, NOO) ncnonb3yoTca BOAOPOA U
BO34YX.

Tabnunua 6.1 — Micnonb3oBaHWe ra3oB B 3aBMCMMOCTM OT TMMa AeTEeKTopa

1
AeTtektop la3-HocuTenb Mopays MpumeyaHue
2 v v v
ATN fenun Fenun Hanbonee 4acTo ncnosbsyemblit ras
Bogopos Bogopos MaKcnMmanbHaa 4yBCTBUTENBHOCTb
AproH, Asort AproH, Asot OTK rasbl MICNONL3YIOTCA ANA aHaAM3a BOAOPOAA
n renva. Ana gpyrux KOMNOHEHTOB
HabnroaaeTca O4eHb HU3KaA YYBCTBUTENbHOCTD.
ATX Fenun Bo3ayx [na aHanusa sogopona B reann.
AproH Bogopoa [na aHanusa KMcnopoga B aproHe.
ona Fenni, AproH, AproH, lennit  AproH obecneymsaeTt HauyyLlyto
A30T, Bo,a,opo,ﬂ,3 nnn Asort YyBCTBUTE/IbHOCTb.
23/ A3or, Fenvu7|3, AsoTt B KauecTBe NnoaayBa MOXKET ObITb MCNOJIb30BaH
Bogopoa® a30T UK aproH ¢ AobasBkoi 5 06. % meTaHa.
4 o
nnua Bop,opo,u,3, lFenun, A30T unm A3o0T 6021€e NpeanoYTUTE/NIEH B KayecTee
Asor renvm noaaysa.
T™"MA Asor AsoT Mpu paboTe ¢ KanUANAPHOM KONOHKOM noaays
.3 obnasaTeneH.
fenun
nos lenni, Asor, - Mpu pabote NP nogays He ncnonbsyetca. Mpwu
Bopopoa, AproH MCNO/Ib30BaHMU reaina B KadyecTse rasa-
HocuTensa AoctTuraetcs 6bonee BbICOKas
YyBCTBUTENLHOCTb.
McCA lennin, Bogopogp, - MC/ obecneumBaeT nyyLlyo YyBCTBUTENbHOCTb

npum ncnoab3oBaHUK resinAa B Ka4yecTse rasa-
HOCUTEeNA B CpaBHEHUN C BOAOPOAOM.

1
MNoaays ncnonbsyerca Npum pa60Te C KaNnUNNApPHbIMU KONOHKaMMW.

2 o

Ana nopaysa M co3gaHMA MOTOKA B AYenKy cpaBHeHmAa ATl ponxkeH ucnonb3oBaTbCA ras,
QHANOMMYHbIN rasy-HocuTtento.
3 MoKeT NCnonb30BaTbCA KaK ra3-HOCUTE/1b TOJIbKO Mpu pa60Te C KannUNnApHbIMU KONOHKaMM.
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* KoHcTpyKuma agetektopa MW/, nossonset paboTaTb 6e3 noagysa nNpu paboTe ¢ KanUANAPHON
KOJIOHKOM, MPY 3TOM YyBCTBUTENbHOCTb AETEKTOPA HECKO/IbKO HUKe (Ha 15-20 %).

6.2 YuctoTta rasos

MpepenbHble KOHLEHTPaLMK NpUMecei B UCMONb3yeMbIX ra3ax AO/IKHbI ObITb CyLLECTBEHHO HUXKeE
onpegensaembiXx KOHUEHTPaUU BewecTB. HenocTaTouHas YMCTOTa MCMONb3YEMbIX Fa30B MOMKET
NPMBECTM K HEKOPPEKTHOM paboTe o0b6opyaoBaHMA (BbICOKMI GOH AeTeKkTopa, yxyaweHue
XapaKTEPUCTUK U BbIXOA W3 CTPOA KOJIOHKM, HeyAOoB/NeTBOPUTEIbHAA YyBCTBUTE/bHOCTb,
nosB/AEHUE OTPULATENbHbIX MMKOB Ha XPOMATOrpamme).

PekomeHayemas KBanndumKauma YNCTOTbl MCNOAb3YEMBIX FAa30B.
[@3—HocuTeNb:

e a30T ocobolt yuctoTbl No NOCT 9293 (o6bemHas gona a3oTa He meHee 99,996 %; ob6bemHas
Aons Kucnopoga He 6onee 0,001 %; KOHUEHTpaumMa BoAsHbIX naposB He 6bonee 0,005 I‘/N\3;
coaeprKaHue okcuaa u AMoOKCMAa yrnepoaa He HOPMUpPYeTCs);

e aproH Bbicwero copta no NOCT 10157-79 (o6bemHas gona aproHa He meHee 99,993 %,
obbemHan gons asota He 6onee 0,005 %, o6bemHan gons Kucnopoga He 6onee 0,0007 %,
obbemHan gona yrnesogoponos He 6onee 0,0005 %, obbemHan A0NA BOAAHbIX NApPOB He
6onee 0,0009 %, cogep:kaHne OKCMAA U ANOKCMAA Yraeposa He HopMmupyeTca);

® renui ra3oobpasHbii mapkm A no TY 51-940 (o6bemHas fona renma He meHee 99,995 %,
obbemHan gons asota He 6onee 0,005 %, obbemHan gona Kucaopoaa He 6onee 0,0001 %,
obbemHan aonsa AByoKucu yrnepoga He bonee 0,0002 %, o6bemHas gonda yrnesoaopoaos
He 6onee 0,0001 %, obbemHan 00/1A BOAAHbIX NapoB He 6onee 0,0005 %).

e rennii razoobpasHbit mapku "60" no TY 0271-001-45905715-2016 (o6bemHana pona renus
He meHee 99,9999 %, obbemHaa nona a3ota He 6onee 0,000045 %, obbemHaa AonA
KuUC/oposa U aproHa B cymme He 6osiee 0,000015 %, obbemHas 40N OKUCU U [BYOKUCH
yrnepoga He 6onee 0,0001 %, o6bemHas aonsa metaHa He 6onee 0,00001 %, o6bemHan aona
BOAAHbIX NapoB He 6onee 0,0002 %) — ana pabotel c MCA, NPA, TNA.

# MpumeHeHne npu pabote ¢ MCA renma mapok "A", "50", "55" npuseget K 6onee 6bicTpOMY
BbIXOAY M3 CTpPoA GUAbTPa MO rasy HOCUTENIO M COKpALLEHMIO BpemeHW paboTbl KaToaa
MUCTOYHMKA noHoB MC/. TaKkKe BO3MOXHO yxygleHue yysctemtenbHoctn MC/L..

NMnTaHne NnameHHbIX AETEKTOPOB:

e Bogopoa mapku A no NOCT 3022 (o6bemHan aons sogopona He meHee 99,99 %, obbemHasn
Aona kucnopoaa He 6onee 0,01 %, KOHUEHTPALUKA BOAAHbIX NapoB He 6onee 0,5 r/M3, oKCcUA,
W AMOKCcUA, yrnepoaa OTCyTCTBYIOT), UM OT reHepaTopa Bogopoaa 214.4.464.014;

e Bo3ayx no NOCT 17433, Knacc 3arpAasHeHHOCTU 1 nnam ot Komnpeccopa 214.2.993.002-01c
OOMONHUTENBHON OYMCTKOWM BO34yXa OT OPraHUYECKUX Mpumecen ¢ nomouwbio Gpunbtpa
20.0-01 vnan 20.0-03.

Mpn paboTe c aetekTopom I3[ ras-HOCUTENb OO/MKEH MMETb HU3KME KOHLEHTPauuu npumecei
KMCAopoaa 1 BoAabl.
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Mpn mncnonb3oBaHUM XpomaTorpadUUecKkMx KOJIOHOK C HenoABUMKHbIMM (pas3amMm Ha OCHOBE
nonnatuneHrnmkons (Kapbosakc, Wax, FFAP) BaXHO MCMNO/Ib30BaHME ra3a-HOCUTENA C HU3KUM
coAepKaHMEM KMC/I0POoAa BO n3bekaHue paspylleHna HenoaBuKHoli ¢asbl.

Bo3ayx no NOCT 17433 He pernameHTUpPYET COAepPKaHNE IETYYMX OPraHUYECKMX NpUMeCceN. ITOT
noKasaTenb BaKeH Npu WUCNOJb30BaHUM BO34yXa B KayecTBe rasa—Hocutena WM ANA nNuTaHuA
NNIAMEHHbIX AEeTeKTOPOB, NO3TOMY MOXeT bblTb HeobxogMMma AONONHUTENbHAA OYUCTKA rasa oT
OpraHUYecKnx coeanHeHunn (c nomolbto ¢punbTpa 20.0-01).

Mpu Hanuumm B coctase MC/[, cuCTEMbl XMMWYECKOM WOHM3auuMu (No 3akasy) TpebyeTca ras-
peareHT, B KAYeCTBe KOTOPOro MCMO/b3YIOT MeTaH, aMMMaK, YreKUCAbIN ras, u3obyTaH u apyrve
rasbl. TpeboBaHMA K HUM NpUBELEHbI B TabAULE HUKE.

Tabnnua 6.2 — TpeboBaHuMA K razam ana XU

Tun rasa Yucrora BxogHoe Pepykrop
AaBneHue
MeTaH 99,99% pfo 600 KkMa [ByCTaguiiHbIi MeAHbI pefyKTop C MembpaHou U3

Hepmaserou.l,eﬁ CTanun

Yrnekucnbin - 99,99% po 600 KMa [BycTaguiHbIA MegHbIA peayKTop ¢ MembpaHon w3
ras HepKaBetoLen CTanm
N306yTaH 99,9% po 600 KkMa [BycTaauiiHbll MegHbIA peayKkTop ¢ membpaHon wu3

HepXaBeloLLen cTanu

Ammunak 99,99% pfo 600 kMa TpeboBaHMA K peayKTOpPYy Y NOCTaBLLMKA ra30B

6.3 lonosHnTeNbHaA OYUCTKA ra3os

[onoNHWUTENbHAA OYNCTKA BO34YXA OT IETYUMX OPraHUYECKMX BELLECTB NPOU3BOAMUTCA C MOMOLLbIO
¢unbTpa 214.5.884.092 0UMCTKM OT opraHnYeckmux npumecen (dbmunbtpbl ncnonHeHumi 20.0-01 nam
20.0-03).

[oNoNHUTENbHAA OYMUCTKA rasa HOCUMTENA OT KUCIopOZa MPOM3BOAMTCA C MOMOLLbIO GUAbTPA
214.5.884.092 o4McTKM raza—HocuTensa ot kucnopoaa (émnbtpbl 20.0-02 nam 20.0-03).

OuncTKa rasos oT BAarn, AMOKCMAa yrnepoaa 4oCTuraetca ¢ NnOMOLLbO (I)Ml'IprOB, HaMNOJ/IHEHHDbIX
MONEKYNAPHBIMU CUTAMMN. OuncTKa rasoB OT TAXKENbIX yrnesoaopoaos AoCTuraetTca ¢ NnoOMoLlbto
d)Ml'IprOB, HANOJZIHEHHbIX aKTUBUPOBAHHbLIM YyIr/1em.

Ana rny60K0|71 OYUCTKN Ta30B MOTYT NPUMEHATBLCA ynaBainBarowme MU KataantTuyeckume d)VII'IprbI
CTOPOHHUX I'IpOVI3BO,£I,MTel'Iel7I.
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7 TpeboBaHMA K ra3oBbIM NNHUAM

7.1 Obwume TpeboBaHUA

MpyM MOHTaXe, YCTaHOBKe, MPOBEPKe U 06CNy»KMBaHMM 6aNNOHOB CO CXKATbIMW rasamu
OOKHbI cobnoaaTbea gencreyowme "MpaBuna ycTpoinctea M 6e3onacHoM aKcnayaTauum
cocynos, paboTatowmx noa aasneHnem".

CxkaTble rasbl B 6annoHax KpenaTca K CTeHe MOMeLLEeHUSA C MOMOLLbIO XOMYTa M3 KOMMJIeKTa
razoBoi apmaTypbl.

BannoHbl ¢ rasom, ycTaHaBAMBaeMble B MOMELLEHUAX, AO/KHbI HAXOAUTHCA HA PACCTOAHUMU
He meHee 1 M OT paAMaTOPOB OTOMJIEHMA U APYITUX OTONUTENbHbIX NPMOOPOB M Neyvei; He
MeHee 5 M OT UCTOYHMKOB TeNNA C OTKPbITbIM OTHEM.

Ana ncknodeHnsa 6pOCKOB AaBNEHNA B ra3oBblX MHUAX, NpPU obecneyeHMn NUTaAHUA ra3om wm3
6anN0HOB CO CXKaTbiM rasom, cnegyet ncnosib3oBaTb ABYXCTyneH4YaToeE peryanpoBaHmne AaBneHuA.

Mpn nocTtaBke c xpomartorpadom KoOMMaekTa ra3oBoi apmatypbl (214.4.078.001) B Komn/eKkTe
NPUCYTCTBYET  ABYXCTYMNEHYaTbl  PErynatop  AasB/ieHUss  DOaNIoOHHbIM,  KOTOPbIM  MOXKeT
MCNONb30BaTbCA A0S MUTAHUA HECKO/IbKMX XpomaTorpadoB NpuM CYMMApHOM pacxofe rasa—
HocuTena Ao 500 ma/muH.

BTropolt BapuMaHT NpUMMEHEHMA AOMONHUTENIbHOW CTYNEeHU peayuuMpoBaHUMA — WUCMNOJIb30BaHME
610Ka pUNbTPOB.

Ona yctoiiumBoi paboTbl ra3oBbiX PerynaToposB xpomartorpada pekomeHAyeTcs, 4Tobbl nepenas
[aBNeHUA MeXK Y BXOAOM U BbIXOAOM perynatopos 6bin He meHee 50 KMa.

PekomeHAayemble AaBNEHMA ra30B Ha BXOAE B XpomaTtorpad:

e ra3—Hocutenb —ot10,36 go 1,25 MMa (onTumanbHoe 0,400 +0,040)
e BOAOPOA —0t10,14 go 0,64 MMa;
® BO3A4yX —0t10,17 po 0,64 MMa.

B KayecTBe MCTOYHMKA BOAOPOAA AOMYCKAeTCA WCNONb30BaTb reHepaTop BOAOPOAaA.
PekomeHayeTca ucnonb3oBaHWe reHepatopa Bogopoaa 214.4.464.014 npowussoactsa CKb
"Xpomatak".

B KauecTBe MCTOYHWKa BO3AyXa MOMET OblTb MCMNONb30BaH /06O Ge3macasHbIM Komnpeccop,
obecneumnBaowWwmin cTabunbHoe AaBneHue (6e3 CKAYKoB) Ha BbIXOAE B YKa3aHHOM AManasoHe U
MMEKLWMN npu 3TOM NPOU3BOAUTENIBHOCTb, Heobxoammyto ana paboTbl XxpomaTorpada.
PekomeHayeTca ucnonb3oBaHWe Komnpeccopa 214.2.933.002-01(03) npoussoactBa CKB
"Xpomatak".

17



7.2 NoarotoBka TpybonpoBOoAOB ANA  MOHTAXa
ra3soBbIX IMHUN

Ana MoHTa)ka rasosbix NINHUA HGO6XO,CI,MMO MCNONb30BAaTb TOJZIbKO TWATE/NIBHO MNPOMbITbIE U
NpocCyLleHHble B NOTOKE YUCTOIO ra3a pr6OI'IpOBO,EI,bI.

3arpAsHeHna NPUCYTCTBYIOT BO BCeX TpybKax ob6LlLero HasHayeHWs B pesynbTaTe Npouecca WX
NPOM3BOACTBA. 3arpA3HEHU MOXKHO M3beXaTb, ecan Bbl MpUMMeHseTe OYMLEeHHble AnA
Xpomatorpadpum TpybKu.

Mepels MOHTA)KOM raso0BbiX JWMHUIN TPYOKM 06WEero HasHayeHua [O0XKHbl ObiTb OYMLLEHbI
pacTBOpuUTENEM.

Ona npombiBKM TPYOOK pekomeHayeTca HenosApHbIA pacTBOPUTENb, TUMA H-rekcaHa. B TpybKy
33/IMBAETCA PACcTBOPUTENb M Bblaeprkmnaetca npubamsmtenocHo 30 muHyT. TpybKy Heobxogmmo
NPOMbIBaTb A0 TEX NOP, NOKa C/IMB PACTBOPUTESIA, KOHTPOJIMPYEMbI Ha besion bymare Uin TKaHw,
He ByaeT YMCTbIM.

[anee HeobxogMMo CKpyTUTb B TPYOKM B 606MHY. Mcnonb3ya YMCTbIM a30T (CXKaTbli BO3AYX U3
cUCTEMbI MpPeanpuATUA MOXKET CoaeprKaTb Cneabl Macna), HeobxoaMmo npoayTb TPybKM OT
OCTaTKOB pacTBOpUTENS.

Tpy6Kn, cButbie B 606MHY NnomecTUTb B TepmMmocTaT U HarpeTb 8o 110 °C n BbigepXaTb HE MmeHee 2
4acos.

Mocne oxnaxaeHua KOHUbl TPYOOK A0/XKHbI ObITb 3arepMeTU3MpPoBaHbl, 0COBEHHO, ecin TPYOKK
npeAnonaraeTca TPAHCNOPTUPOBATb MAWM XPaHUTb A0 NOCAeAyloLero MoHTaxa. KoHubl Tpybok
Heobxoanmo nnbo neperHytb, MO0 3aKPbITb KO/IMAYyKamu, KOTOpble AO0/XKHbl NPeaoTBpaTUTb
NMOBTOPHOE 3arpsa3HeHne TPYOKu.

Mpu pabote c aetekTopom I3/] He peKOMEHAYETC UCNONb30BaTh NPU NPOMbIBKE TPyHONpPoBOAOB
raforeHcogepskawme pacrsoputenn. OHM BbI3bIBAIOT MOBbIWEHWE WyMoB M apelid 6a3oBoi
JMHUW HYNEBOTO CUTHaNa AEeTeKTopa.

7.3 MaTtepuan Tpybonposoaos

Hep:Kasetowasa cranb

HepxaBetowaa cranb — Ay4wnin BbIOOP ANA ra30BbIX JMHUMA MO CTOMKOCTM K MEXaHUYEeCKUM
BO34EeMCTBUAM, MO YCTOMYMBOCTM K OKMCNEHUIO BHELLHEN U BHYTPEHHEN NOBEePXHOCTU. TPYOKKN U3
HepyKaBetowWen CTan PEKOMEHAYITCA ANA OTBETCTBEHHbIX MPUMEHEHUW, FAE BAXKHO HM3KOe
coAepkaHMe MpuUMecelr KUCIopoga B rase-HocuTene W BCAeACTBME 3TOro TpeboBaHMA Mo
rePMeTMYHOCTM Tas30BbiX JIMHUI BbICOKME. [OnAa coeAMHEHWUI y4yaCcTKOB TpybonpoBoaoB
NPOKNaAbIBAEMbIX CHAPYXKUN MOMELLEHNI PEKOMEHAYETCA MPUMEHATL CBAPKY.

Hanpumep, BbicOKMEe TpeboBaHMA MO FEPMETUYHOCTU MNPEAbABAAIOTCAK Fa30BbIM JMHUAM ANA

XpomaTorpadoB C renvMeBbIM WMOHWU3AUMOHHbIM  AETEKTOPOM, MACC-CMEKTPOMETPUYECKMM
AETEKTOPOM.
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Takne e TpeboBaHMA XapaKTepHbl ANA XPOMATOrpadoB C KaNUANAPHBLIMU  KOJIOHKaMM,
paboTaloWwmMMmmn Ha TemnepaTypax 6AU3KMX K MaKCMManbHbIM. Mpuyem getektop, paboTarowmi ¢
BbICOKMM (POHOBLIM CUFHAIOM MOXKHO MepeBecT Ha HU3KUI ypoBeHb GOHA MpPWU CMeHe rasa-
HOCUTENA MU YCTPAHEHUA HeLOCTAaTKOB ra30BbIX JIMHUM, TO KaNUANAPHAA KOJIOHKA MOXKET BbIMTH
N3 CTPOA M BOCCTAHOBUTb €€ ByaeT He BO3MOXKHO.

Megb

[a30Bble IMHUKN U3 MeLHON TPYOKM MMEIOT MEHbLUYIO CTOMMOCTb MO CPABHEHMIO C HepXKaBelLLen
cTanbto. [na coegMHEHWUI y4yacTKoB TPybOMpoOBOAOB MPOKAAAbIBAEMbIX CHAPYXKM MOMELLEHWNI
pekoMeHAayeTcAa NPUMEHATb BbICOKOTEMNEPATYPHYIO MaKy.

MegHaa Tpybka He [O0/AXHA  MCMNO/b30BaTbCA  AAA  AJIMHHLIX  BOAOPOAHbLIX  JINHURA,
NpoKnagbliBaemMbix 0T 6anN0Ha CO CKaTbiM BOAOPOAOM M3-3a ONACHOCTU €€ NOBPEXKAEHMSA, TaK KaK
Mmedb ABAAETCA MATKMM MaTepMasioM U Ha e€ MOBEPXHOCTU MOryT 06pa3oBbIBaTbCA L@panuHbl U
TpewmHbl. BO3MOMKHO  WCNONb30BaTb  KOPOTKME  TPYOKM  AnA  BOAOPOAHbLIX  JINHUNA,
NPOKNaAblBAaEMbIX OT reHepaTopa BOA0POAA.

Cnepyetr umeTb B BUAY, YTO BHYTPEHHAA MOBEPXHOCTb MeAHbIX TPYOOK Mpu monagaHum B HUX
B/IalM U KMCNOPOAA MOXKET OKUCAATLCA. [T03TOMY NMPU BO3MOXKHbIX HEMCMPABHOCTAX reHepaTopa
BoAopoAa (MnmM Komnpeccopa BO34yxa), CBA3AHHbIX C MOABAEHWEM BOAbl B ra30BON JINHUM,
MegHble TPyO6KM cnegyeT HemeaNeHHO NPOCYLWKUTD.

Nonnmepsbl

[Nna MOHTa)Ka rasoBbiX JIMHUI He AOJIKHbl UCMO/b30BaTbCA TPYOKM M3 PEe3uHbl UKW APYroro
No/JIMMEpPHOro martepuana. Takme TPYOKM MOryT ABNATbCA MCTOYHMKOM 3arpsA3HEHWM rasa-
HocuTens.

ﬂpe,u,npwﬂme U3rotoBuTe/lIb HE MOXET T[apPaHTUPOBATL 3aAB/IEHHbIE TEXHUYECKUE
XapPaKTEPUCTUKU xpomaTorpad)a N cTabunbHOCTb €ero pa6OTbI npn Haan4mm 33Fpﬂ3HeHVIVI B
rase-HocuTesne.

B Tabnuue HUKe npuBeaeHbl TUNWUYHble 3HayeHus Anddy3uM KUCIopoaa B 3aBUMCMMOCTM OT
MmaTepwuana.

Tun rasa — aproH, gasneHue 10 atm., NOTOK rasa, A4AMHA TPYObKM 1 meTp, pasmepbl TPYyOKu:
AMAMETP HaPYXKHbIA 6MM, TONILMHA CTEHKM 1mMm.

Tabanua 7.1 — 3HaveHna anddysnm Kucnopoaa B 3aBUCUMOCTH OT MaTepuana

Marepuan Onddysua kucnopoaa, ppm
Crekno 0

Hep:kasetowwana ctanb 0

Meab 0

HeonpeH 7

MonustnneH 11

TednoH (dToponnacr) 13

MNonneuHUA 27
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Pe3unHa 40

Ondodysuna kucnopoaa yepes GpToponNacToBble TPYOKM HaPYKHbIM ANAMETPOM 3 MM C TOJILLUHOM
CTeHKN 1 mm 1 annHoi 1 m coctasnset 2 ppm (0,0002 06.%).

[onyckaetcs npumeHaTb GTOoponaacToByto TPYOKY ANMHON A0 3 METPOB, NOCTABAAEMYIO 3aBOLOM
— U3roToBUTENIEM ANS NMOAKNIOYEHMA FreHepaTopa BOAOPOAA M KOMMNPECccopa BO34yxXa, a TaKKe B
JMHUW ra3a — HOCUTENA AR aHANN30B, rae BAnsaHMe Anddy3nmn He 3HaYUTENbHO.

7.4 PekomeHayembln aameTp TpybonpoBoaos

Ha HeKoTopbix npeanpuaTUsaX, B COOTBETCTBMM C TpeboBaHMAMM TEXHUKU 6He3onacHOCTU
3anpeLeHo XpaHeHWe 6aNNOHOB BbICOKOrO AaBNEHWMA C ra3omM-HocUTeNem B flabopaTopusx.
HeobxoaMMO MPOKOHCYNbTUPOBATLCA C OTAE/0M 6e3onacHOCTH, YTobbl onpeaennTb nogxoaAilee
MEeCTOMNOooXeHNe g5 6aNIOHOB C ra30M-HOCUTENEM.

Mpw pasmeweHnn 6anNOHOB BHE MOMELLEHUA OHWU AO0MKHbI OblTb 3alMLLEHbl OT NonagaHMA Ha
HUX aTMOCcdepPHbIX OCaAKOB.

B naeanbHom cnyyae 6annoHbl JOMKHbI ObITb 61M3KO K XpomaTtorpady. Camas KOpoTKas ANMHA
JMHUW Fa3a-HOCUTENSA C HAUMEHbBLUMM KOZIMYECTBOM NEepPexoaHUKOB ABAAETCA Aydwei. Hukoraa He
cnepyet NPoOKAaabiBaTb ra3oBble IMHUMM B MeCTax, KoTopoe byaeT TpyAHOLOCTYMNHbI AN NOMCKa
BEPOATHOM YTEUKM.

OvameTp rasoBo AMHUKM Mexay H6annoHoM M xpomaTorpadom 3aBUCUT OT PACCTOAHUA MeEXKAY
HAMM U obbema noTpebneHusa rasa. [na ogHoro xpomartorpada npu ero pasmeLleHuMu Ha
HeboNbWoM paccToAaHMM oT 3 A0 10 meTpoB OT HaNNOHA C rA30M—HOCUTENIEM MOMKHO MPUMEHSATb
TPYOKM C BHYTPEHHMM AMAMETPOM 2 MM.

|_|pl/1 NnoAKNHOYEHUN HECKOJIbKUX xpomaTorpad)OB K OAHOMY WCTOYHWUKY Tra3a-HOCUTENA WU
3Ha4YUTENbHbIX MNPOTAXKEHHOCTAX Tra30BbIX NNHWNR peKomeHOyeTca NpPUMEHATb pr6KM C
BHYTPEHHUM OANAMETPOM HE MEHEE 4 MM ONA UCKAKYEHUA B3aMMHOTO BNAHUA xporv\aTorpad)OB.

7.5 PekomeHpgaumm no BbIObOPY perynsatopa AaBaeHus
ana 6annoHa

HekoTopble KOMMepYecKkme perynstopbl AaBAEHWUsA, yCTaHaBAMBaeMble Ha 6annoHbl CO CXKaTbiM
rasaom, MOFyT OKa3aTbCA HEMPUroAHbIMU ANA XpomaTorpadumm. HasHayeHne Takux perynstopos —
peayumMpoBaHMe AaBfeHMA rasa (Hanpumep, Npu BbIMOJIHEHUX CBAPOYHbIX PaboT). [manasoH
pacxoa rasa, TpeboBaHuMs NO HYNEBOM yTeuKe, 3HaYeHne guddysnn Kncnoposa yepes memopaHy
perynatopa, CTabuMNbHOCTb MNOAAEP!KAHMA  OaBNE€HMA He COOTBETCTBYHOT TpeboBaHMAM
XpomaTorpadun.

Ons  UCKNoYeHUs KonebaHu  aaBneHMAa B rasoBbiX  JIMHMAX  cnedyeT  MUCMOoJib30BaThb
ABYXCTyNeH4YaToe peryinpoBaHue AaBAeHMA NPU NOAKAOYEHUM K BANNIOHY CO CXKaTbIM ra3om.
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Perynatop paaBneHua 6annoHHbIM (ABYyxcTyneHyatbit) 214.5.882.003, nocTtaBAsemblii OTAENbHO
WAN B KOMMJIEKTE ra30Bon apmaTypbl (214.4.078.000, 214.4.078.001) cooTBeTcTBYET TPEOOBaHMAM
Xxpomartorpadum. Perynatop MoXKeT MCMO/Ib30BaTbCA ANA MUTAHUA HECKONbKUX XpomaTtorpados
npuv CyMMapHOM pacxoae raza—Hocutens Ao 500 ma/MuH.
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8 lononHuTenbHble TpeboBaHUA

[nsa 3anpaBkn reHepaTopa BOAOPOAa HEOOXOAMMO MCNOAb30BaTh AENOHN3OBAHHYHO
BOAY C YAENbHbIM 3/1eKTPUYECKMM COMpPOTMBAEHMEM He MeHee 1x10s OMxcm.
cnonb3oBaHWe BOZbl HECOOTBETCTBYHOLLIEW CTEMEHN YNCTOThI MPUBEAET K BbIXOAY U3
CTPOA MOAYNA 3NEKTPOJIU3HOTO.
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