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Hacrosiimee  pykoBOACTBO MO  3KCIUIyaTalMd  NOPEAHA3HAYEHO IS
O3HAKOMJIEHUS JIULI, SKCILUTYyaTUPYIOLIUX Ta3oaHanu3aTop yHuBepcaibHblii ['TAHK-
4M, ucnonHeHue 2 (najgee — razoaHajan3aTop), C YCTPOMCTBOM U MPHUHIIUIIOM €TI0
paboThl, OCHOBHBIMHU TPAaBUJIAMU HKCIUTyaTallMl, TEXHUYECKOTO OOCTy>KUBaHUS,
XpaHEHUs U TPAaHCTIOPTUPOBAHMSL.

K BbImonHEHUI0 U3MEpeHUil U 00pabOTKE MX Pe3yJbTaTOB JOMYCKAIOTCS
JUIa, WMEIOUIMX HaBBIKM pabOThl C Tra30aHATUTHYECKOW W KOMIBIOTEPHOU
TEXHUKOM.

I[Ipu nepemaye razoaHanuzaropa B JAPYroe MOJpa3JCiCHHE WU
NpPEANPUATUE I JKCIUTyaTallud WM PEMOHTA, PYKOBOACTBO IO 3KCIUTyaTaluu
MOJIEIKUT MEPEIaue BMECTE C Ta30aHAIN3ATOPOM.

CBuzaerenbcTBO 00  YTBEpXKACHUM  TUIA  CPEICTBA  U3MEPEHUU
RU.C.31.076.A Ne 36646/1, perucrpanuonnsii Homep B DenepambHOM
uHdopmaImoHHoM (poH/e o obecrieueHno eIMHCTBa n3MepeHuit Ne 24421-09.

B Tekcre PykoBoacTBa 10 3KCIUlyaTallMM IPUHATHL  CIEAYIOLIUE
COKpAIlleHUsS U 0003HAUCHHUS
IAKp:— npenenbHO A0oMycTUMAas KOHUEHTpAlMs BPEIHOTO BEHIECTBA B BO3IyXE
paboueil 30HbI,
B/I — BEIHOCHOM JJaTYUK;
BU- 610k nH()OPMAIIMOHHBIN;
III"C— noBepoyHas razoBasi CMeCb;
AKKHN- XKUIKOKPUCTAINIMYECKUNA TUCILUICH;
IIK — nepcoHanbHbI KOMIIBIOTED;
P33 — pykoBOJCTBO MO 3KCILTyaTalUU;
3XB — 3arps3Hs01Iee XUMHYECKOE BELIECTBO.

Ilepen »HSkcnayaranmeil ra3oaHaju3aTopa U3y4udTe  HacTosee
PYKOBOJCTBO IO IKCILIyaTAIMHU!

L IlpeanpusitTue — WM3roTOBHTE]b OCTaBJseT 3a co000i mpaBo 0e3
JOMOJTHUTEIbHOTO YBeJAOMJIEHUSI BHOCHUTHL KOHCTPYKTHBHbIE H3MEHEHUs,
CBSI3aHHbIE C YJy4YIIEeHHEM MOTPeOHTEJHLCKHX KAa4YeCTB ra3oaHaju3aTopa, He
BJIUAKOIIMAEC HA METPOJOIHICCKHE XAPAKTEPUCTUKH U MMOKA3aTEJIN TOYHOCTH
razoaHajamM3aTopa, BCJeJACTBHE  4Yero  BO3MOXXKHBI  He3HAYHUTeJIbHbIE
PaCXOKAeHUsI MEKIY TEKCTOM HACTOSIIEr0 PYKOBOJCTBA MO 3KCILUIyaTAIlHN U
u3JejueM.



1 Omnwucanme u padora
1.1 Ha3zuauyenue u3aeus

I"azoananuzaTop yHuBepcanbHbii 'TAHK-4M (ucnionHenue 2) npeiHa3zHauyeH
JUIsl aBTOMaTUYECKOTO M3MEPEHHSI MACCOBBIX KOHILIEHTPALUK BPEIHBIX BELIECTB B
Bo3ayxe. [IpencraBiser co0oif aBTOMAaTUYECKUH, JBYXKAHATBHBINA, CTAIlMOHAPHBIN
npubop HempepslBHOTO aelcTBUA (¢ auddy3nOHHOW WIM NPUHYAUTEIHHON
nojiauei aHaJIu3UuPyeMoro Bo3ayxa).

["azoananu3aTop NMPUMEHSETCS MPU U3MEPEHUM MAaCCOBBIX KOHIEHTpPALIMMA
3XB u nojayu aBapuilHOW CHUTHAJIM3allUU MPHU MPEBBIIICHUU 33JaHHOTO YPOBHS
MaccoBoil kKoHIeHTpanuu 3XB, Kak B KauecTBE aBTOHOMHOTO T'a30aHalIU3aTopa,
TaK U COCTaB€ aBTOMATHU3WPOBAHHBIX CUCTEM MPHU MOHUTOPUHIE 3arpsA3HEHUs
BO3/lyXa Il oOecreyeHuss Oe30MacHOCTH YCJIOBUM TpyAda M ONTHMH3ALUU
TEXHOJIOTUYECKHX mpoueccoB. llpenHa3HaueH A KOHTPOJSI HEarpecCHUBHBIX
ra30BbIX CpeJl, YCTaHABIMBAETCS BO B3PbIBOOE30IIACHBIX TTOMELICHUSIX.

B cootBerctBumn ¢ I'OCT 12997-84 «M3nenus ['CII. Ob6mue TexHuueckue
YCIJIOBHS» Ta30aHAIU3aTOP MO 3KCIUTYyaTallHOHHOM 3aKOHUYEHHOCTH COOTBETCTBYET
U3JIETUSAM TPETBETO MOPSAKA W HMEET HCIOJHEHHE 110 YCTOMYMBOCTH K
BO3ICHCTBUSIM:

— armocdepHoro nasieHus: — P1;

— TEMIIEpPATyphl U BIAXKHOCTH OKPYKAIOIIETO Bo3ayxa — B4;

— MexaHuyeckum — L.3.

B cootBeTctBUM ¢ 'OCT 14254-2015 «Crenenn 3amuThl, 00ecIieunBacMbIe
obonoukamu (Kop IP)» razoananuzaTop cooTBETCTBYET cTeneHu 3amuThl |P 54,

2 TexHu4ecKue XapaKTePUCTHKH H YCJIOBHUS IKCILTyaTAlMHU

2.1 TexHuuyeckue XapaKTepUCTHKHU

[NazoanamuzaTop oOecreynBaeT OJHOBPEMEHHOE W3MEPEHHE MaCCOBBIX
koHeHTparuii 3XB B Touke oTOOpa mMpoObI MO BCEM KaHajlaM H3MEpEHUs.
Pesynprarel nzmepenu BoiBoasTca Ha JKKU razoananmmsaropa. @opMupyemslii
YHUQUIIUPOBAHHBIM  TOKOBBIM  curHaima 4-20 MA  mpenHasHadyeH  JUis
WH(POPMAITMOHHOW CBSI3M C aBTOMATU3UPOBAHHBIMU CHCTEMaMM YyMpaBJICHUS
TEXHOJIOTUYECKUMU MPOIECCaMH U IPYTUMHU BTOPUYHBIMU TTPUOOpAMH.

B razoananuzaTope ycTaHOBJIEHBI TPHU MOpPOTa cpabaThIBaHUS CUJIOBBIX PeEJie
TUIA «CYXUE KOHTAKTBI»:



— «lIopor I» wu «lopor Il» cpabarpiBalOT NpuU NOPEBHIIICHUN
YCTaHOBJICHHOT'O 3HAYEHHS] MACCOBOM KOHIIEHTPALIUU U3MEPSIEMOTO BEIIECTBA;

— «Ilopor Ill» cpabaTbiBaeT TpuU OTCYTCTBMU BHEIIHETO ITUTAHUS
razoaHajinzaTopa.

Boixoasl pene mpenHa3sHaueHbl JUIS  TOJKIIOYEHHUS CUTHAJIBHBIX WIH
UCTIOJTHUTENbHBIX YCTPOMCTB (BKIIOYEHHUE/OTKIIOYCHUE CBETOBOM HMHIMUKAIIWH,
3BYKOBOM CHUTHAIM3AIMH, BEHTUISILIUH U T.JI.).
BBIMIOJIHEH Ha 0asze

raSOaHaJ'II/ISaTOp HHTCJUICKTYAJIbHBIX  JTaTYMKOB

C  MHKpOIIPOLIECCOPHBIMH  IlaTamMu  00paboTku  curHainoB UK-cencopos,

IMOJIYIIPOBOOAHHUKOBBIX M 3JICKTPOXUMHNYCCKUX CCHCOPOB.
OCHOBHBIC TEXHUYCCKUE XAPAKTCPUCTHUKH TI'a30aHAJIN3aTOpPaA IMPCACTABJICHBI

B Tabnure 1.
Tabnuua 1

HaunmenoBanue napamerpa, € IMHULIBI U3MEPEHUS 3HayeHue

[ToTpebnsiemas MomHOCTh, BA, He Ooiee 8
. 3 ot 0,5 ITAKp3
Jlnara3oH u3MepeHuit, Mr/m 70 20 TIIKp3
IIpenensl OCHOBHOM OTHOCHUTENIBHOW MOTPETHOCTH 90
U3MepeHuit, %
Bpewms ycranosnenus nokazanuii T(0,9), ¢, He 6omee 30
Bpewms niporpeBa, MuH 15
VYHuduurpoBaHHbIN TOKOBBIA CUTHAN, MA 4-20
Hutepdeiic ceszu ¢ [IK RS-485
YcraBku pene «cyxue KOHTakTe» SA, 240 B:
[Topor | 1 ITIKp3 u
[Topor Il 110 COTJIACOBAHMIO C
3aKka3z4yuKkoM
ITopor 11 «OTCYTCTBHUE BHEIIHETO
TUTAHUS

["abaputHbie pa3Mepsl, MM, HE OoJiee:
brok nndopmarmoHHbIi 180x138x101
I'azoananusarop 213x180x100
Macca, xr, He Ooiee: 1,3
OO0beM BCTPOECHHOM MaMsITh, KOJIMYECTBO 3aMKCcen 1000
[TapameTpsl MUTaHUS OT CETH MMEPEMEHHOTO TOKA!
Hanpspkenue, B 220 (+22/-33)
yacrtora, I'11 50+1




[Tpomomkenue Tabumibl 1

Pabouee monoxxeHne razoaHaIn3aTopa
BEPTHKAIBHOE, YTOJI HAKJIOHA B JTIOOOM HaIpaBJICHUN
He 6onee (rpymnmna H3 - He3aBucumast) 20°

Pexum paboThl razoaHainsaropa HENPEPBIBHBIN

Bpemst mporpeBa razoaHaian3aTropa A0 YCTaHOBJICHUS
noka3zaHuil (mociie BKIIOYCHHUS B CETh), MHH,
He OoJee 15
(rpynma I1-1 6e3 npeaBapuTeIbHOTO IPOrpeBa)

Bpemst paboThI OT BCTPOEHHOTO aKKyMYJISITOpa, 4,
HE MEHee:

npu 1udHy3nOHHON MoJaue aHATU3UPYEMON TPOOBI 8
Opu TMoAaue aHAIM3HPYEMOW MPOOBI C TMOMOIIBIO
BCTPOEHHOI'0 Hacoca 4

ConpoTUBIICHHE U30ISAIUA MEXTY AICKTPUUSCKU
Pa300IIEHHBIMHU HETISIMU, & TAKXKE MEXIY STUMHU 20
HersiMu 1 kopycom, MOM, He MeHee

— Bpems paboThl 0€3 TEeXHMUYECKOro OOCIYyXUBaHUS C MNPUMEHEHHUEM
BHEILIHUX CPEJICTB U 0€3 BMEIIATEIbCTBA ONIEPATOPA OJIUH TO/I;

—  M30JAUMS  DNEKTPUYECKUX LENed TIa30aHan3aToOpa OTHOCHUTEIIBHO
KOpIyca M Ieneil Mexay coOOW NMpU HOPMAJIbHBIX YCJIOBHUSIX BBIICPKUBAET B
Te4eHHE | MUHYTBI JEMCTBHE UCIBITATENbHOTO HanpskeHusa 1500 B nmpakTtuueckn
cuHycouaanbHou Gopmel yactotoi 50 I,

— mkana razoa”anuzatopa juHerHas o [[OCT 5365-83;

— CpOK CIIy’kOblI ra3oaHayin3aTopa, He MeHee — § JIeT.

2.2 YcaoBusi JKCILUIyaTauuu

— TeMIepaTypa OKpY>Karollero Bo3ayxa:

0e3 MpuMeHeHUs1 TepMocTarta: ot mitoc 5 qo mioc 50 °C;

C UCIOJb30BaHUEM TepMocTarta: oT MuHyc 50 1o mtoc 5 °C;

— armocdepHoe nasienue ot 86,0 qo 106,7 klla;

— OTHOCHUTEINIbHAsI BIAXHOCTh OKpyXkaromero Bo3ayxa 10 80% mnpu
roc 35 °C u 6oee HU3KUX TeMIiepaTypax 0e3 KOHASHC Al BIIary.

[TapameTpsl aHaTM3UPyEMOI ra30BOM MPOOBI HA BXO/E ra30aHaIn3aTopa:

— Temneparypa ot mioc 5 1o moc 50 °C;

— cnoco0 mogauu mpoObl K ceHcopaM — AU Y3UOHHBIN WA ¢ TTOMOIIIBIO
BCTPOEHHOT'O HACOCA;

—  coJep)KaHHe MEXaHUYECKUX MIPUMECEit, He Oomee 4 mr/m°,
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["a3zoananu3aTop coxpaHseT pabOTOCIOCOOHOCTh MPU BO3JCHCTBUM Ha HETO
WHIYCTPUATBHBIX PAJMONOMEX, HE TPEBHIIIAOIINX HOPM, MPEAYCMOTPEHHBIX B
HOPMAaTHUBHOM JTOKYMEHTE «O011ecor3HbIe HOPMBI JIOTTYCKaeMBbIX
UHAYCTpHAIbHBIX pamuonomex» (Hopmer 1-72-9-72), u He sBisgercs uX
HUCTOYHUKOM;

'azoanamm3aTop HE SBISETCA HWCTOYHMKOM  OMACHBIX  W3IIYYCHHH,
TOKCUYHBIX, BPEAHBIX M PATUOAKTUBHBIX BEIIECTB, 3arPS3HSAIOMIUX OKPYKAIOIIYIO
cpeny Bbiie HOpM, yctanoBieHHbIX ['OCT 12.1.005-88 «Cucrtema ctaHmapToB
o6e3zonacHoctu Tpyna (CCBT). Ob6mue caHUTapHO-TUTHEHUYECKUE TpeOOBaHMUS
K BO3/IyXy paboueii 30HbI».

3 KoMILIeKTHOCTD

KoMmiekTHOCTh ~ MOCTaBKM ~ raszoaHanmsatopa  (GopMHUpyeTcs 1O
cnenudukanuu 3akaza. CocTaB OCHOBHOTO OOOpYAOBaHHUS KOMIUIEKTa MOCTABKU
MIPUBEJICH B TabiuIie 2.

Tabmuma 2
O0o3HaueHue HaumenoBanue KonnuaectBo
["a30aHanmm3aTop yHUBEPCAIBHBIN
KIII'Y.413322.002-03 CAHK-AM 1 mr.
KIII'Y.425358.000 brok nndopmanmoHHbIN I wr.*
bnok nutanus — 3apsIHOE YCTPOMCTBO 1 mr.
KaGenbHas yacTh pa3peMoB 1 KOMILIEKT
3arnynika (1715 00beTMHEHUs
HECKOJIbKHMX Ta30aHaJIM3aTOPOB) NPH l wr.*
3aKa3e CUCTEMBbI
Din — peiika 1 .
** Anarnrrep s cBs3u ¢ [1K mo RS-485 ] .
**Jluck ¢ mporpammoit «RemotSen.exe»
1 .
115t pabotsl ¢ [TK
KIIT'Y.413322.002-03
3 PyKkoBOICTBO 1O KCIUTyaTaliuu 1 7Kk3.
KIII'Y.413322.002 TIC | ITacnopT 1 7K3.
KIIT'Y.413322.002 AJ1
Metoauka noBepku 1 k3.
¢ u3meHennem Ne |
**MeToIMKa BBIMOTHEHUS] U3MEPEHUN 1 aK3.

IIpumevanmue:
* Yka3bpIBaeTCs IpH 3aKase.
** TlocTaBnsercs 1Mo OTIEILHOMY 3aKasy.
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4  YCTpOHCTBO ¥ NPUHIHI PA0OTHI

["a30aHanu3aTop M3roTaBIMBACTCS B YAAPOIPOUYHOM ILIACTUKOBOM KOpITyCE
MOHOOJIOYHOTO UCIIOJIHEHHUS.

OCHOBHBIE 3JIEMEHTBI Fa30aHAIN3ATOPA:

— BCTPOCHHBIE HMHTEJUICKTYaJIbHbIE€ JATYUKU  TpPEIHA3HAYEHBI IS
npeoOpa3oBaHus MaccoBOM KoHIeHTpammu 3XB B Touke oTOOpa mpoObI
B U3MEPUTEIIbHBI CUTHAI,

— BCTPOCHHBIM aKKyMyJATOp TMpeAHa3HAYeH JJii aBTOHOMHOW paboThI
ra3oaHaim3aropa (B Ciiydae OTKIIOYCHHUS BHEIIHETO MUTAHWS);

— XKW npng BbIBOJA YMCIOBBIX 3HAYEHHU W3MEPEHHOM KOHUECHTPALUU,
JIaThl 1 BpEMEHH, YPOBHS 3apsiia akKKyMyJIaTOpa;

— CBETOBAas MHAMKALMS W 3BYKOBAas CUTHAJIM3allMM MOPOTOBBIX 3HAYEHUU
U3MEPSIEMBIX BEJINYUH;

— TOPOTH «CYXUE€ KOHTAKTHIY;

— Onok mutaHus Ui nonauu 12 B B aieKTpuyeckHe cXeMbl Ipubdopa
Y TIOA3aPAJIKN aKKyMYJIITOpa OT ceTH nepeMeHHoro Toka 220 B, 50 I';

— wuHrepderic RS 485 mia nepenauu undopmarmu Ha [1K u o6benunenus
HECKOJIbKHX Ta30aHaJIN3aTOPOB B €AMHYIO U3MEPUTEIBHYIO CUCTEMY;

— yHU(ULIHUPOBAHHBIN AHAJIOTOBBIN TOKOBBIN BbIX0A 4-20 MA.

[IpyHIMDO [elcTBUSL Ta3oaHaIM3aTopa OCHOBAaH Ha CIEAYIOLIIUMX METoAaXxX
U3MEpPEHUN:

— anekrpoxumuueckuii (CO, Oz, Cly u ap.);

— tepmokatanutuyeckuit (CHa, rexcan u nap.);

—  TIOJYIIPOBOJIHUKOBBIN (CTUPOJ, OEH30M U JIp.);

— onTuveckuil (mpomnaH, OyTaH);

— (orononunzanmoHHbIA (heHomn).

[Ipy m3MepeHnH € MOMOUIBIO 3JIEKTPOXMMHYECKOIO JaTyMKa H3MEPSIETCS
BEJINYMHA TOKA, IPONOPIMOHATbHAS KOHIEHTPAMU ONPEAEIISIEMOTO BEIIECTBA.

[Ipy n3MepeHnn ¢ MOMOIIBI TEPMOKATATUTUYECKOTO AATYMKA U3MEPSIETCS
U3MEHEHUE NPOBOJMMOCTH HA  IUIATMHO-NIAJUIAJAMEBOM  BJIEKTpOAE  MpHU
TEPMOKaTaTUTHYECKOU peakiuu, MPOTIOPLIUOHATIEHON KOHIIEHTpaIuu
OTPEIENSIEMOr0 BEIIECTBA.

[Ipy u3MepeHuu C MOMOINIBI0 TMOJIYNMPOBOJHUKOBOTO JaTYMKA HU3MEPSIETCS
M3MEHEHHE HJIEKTPONPOBOJIUMOCTH MOJIYNPOBOJHUKOBOTO Ta304yBCTBUTEIBLHOIO
CJIOSI TIPY XUMHUYECKOM aacopOIMy ra3a Ha ero MOBEPXHOCTH, TIPOMOPIIMOHATBLHOM
KOHIIEHTPAIIMU ONPEIEIIEMOr0 BEIlIECTBA.



IIpn n3mMepeHnn ¢ MOMOIIBIO ONTHYECKOIO TATYNKA U3MEPSETCS ONTHYECKAs
IJIOTHOCTH BO3AyXa MPoObI, KOTOpasi ONpenesnsieTcs KOHIEHTpaIuel n3MepsieMoro
BPETHOTO BEIIECTBA COMIACHO IPaAyHpPOBKHU.

NoHu3annoHHbIi METOJT OCHOBAaH Ha 3((eKTe MOHU3AIUN aHAITU3UPYEMOTO
BO3/yXa MOJ JeHCTBHEM YibTpaduoneToBoro u3iaydeHus. Cuna Toka MOHU3ALUU
aHAJIM3UPYEMOI0 BO3JAyXa IPONOPLUOHAIBHA KOHUEHTPALUU OIPEIEIIEMOro
BEILIECTBA.

PaboTta razoaHanuzaropa OCYIIECTBIISIETCSI B ABTOMATHYECKOM PEXHUME.
AHanusupyemas rmpo0a Bo3ayxa ¢ IOMOIIBI0O BCTPOEHHOTO Hacoca 4epes3 LITYIep
BXO/I na HuxHe#t cteHke npudopa win 1udQpy3noHHO yepe3 BXOJHbIE OTBEPCTHUS
Ha 3aJHEW CTEHKe Mpubopa IMOoA HSKpaHOM (B 3aBUCUMOCTH OT BapUaHTa
WCIIOJIHEHHSI Ta30aHAIM3aTOpa) IOCTYyNAaeT K HWHTEIUIEKTYaJbHOMY JAaTYUKY
(3NIEKTPOHHBIN MOYJIb C IPOrPAMMHUPYEMBIM MUKPOIIPOLIECCOPOM).

Buumanme! Ilpu oOuggyzuonnou nooauve aumanusupyemoz2o 8030yxa
K YYBCMBUMENbHBIM DJIEMEHMAM CEeHCOPA HA 8X00Hble OMEepCmus o0 YCMAHOBKY
wmyyepos BXO/[ u BBIXO/[ ycmanognenvl 3a21yuKu.

CurHasl OT WHTEJUVIEKTYaJbHOIO JAaTYMKa IMOCTYNA€T B BBIYMCIUTEIbHBIN
0JIOK Tra3oaHanu3aTopa, KOTOpbI ero mnpeoOpa3zoBbiBaeT W Bbimaer Ha JKKU
3HauYeHUE 3MEepeHHOH Tekymieil (CTek) MacCOBOI KOHIIEHTPALIUH BEIIECTBA.

[Ipr mnpeBbIIEHHM 3HAYECHHS HW3MEPEHHOM MAacCOBOW KOHIIEHTpalUU
BEILIECTBA 3HAYEHUW YCTABOK MOPOroB cCpabaThbiBaeT CBETOBas WHAMKALWA,
3BYKOBAasl CHTHAJIM3ALUs, BBIXOJBI COOTBETCTBYIOIIUX PEJIE «CYXHME KOHTAKTBI»
3aMBIKAIOTCA.

Buumanmue! /lpu nepsom exnouenuu 6 mevenue 15 mumnym npoucxooum
npoepes 2azoamanuzamopa. B omo epemsa ceemoeas uHOuKayus, 36YK08as
CUSHATU3AYUA U NOPO2U «CYXUE KOHMAKMbLY OMKIAIOYEHDbL.

[Ipy maneHun HaNpsHKEHWS HA BCTPOCHHOM AKKyMYJISITOPE A0 3HAYEHUS
menee 10,2 B na JKKWM BbeicBeumBaeTcs HMHAMKALUWS Pa3PAIKH AKKYMYJISTOpa
U BbIJAETCs 3BYKOBOM curHai. [lpu monkitodyeHnHn Kabensh MUTaHUS K pa3beMy
U BKJIIIOYCHHH B CETh, a TAaKXe BO BpeMsi pabOThl OT CETH, ABTOMATHYECKU
MPOU3BOJIUTCS MOA3APSAIKA AKKYMYJISTOPA.

DneKTpUYeCKue HEMpPephIBHBICE YHU(PUIIMPOBAHHBIC CHUTHAJBI MOCTOSHHOTO
toka mo 'OCT 12997-84, ’'OCT 26.011-80:

— Harpyska CONpOTHUBJCHUS JJIsl TOKOBOTO BhixoAa «4-20 MmA» 10 500 Owm;

— HOMHHaJbHas CTaTUYECKas XapaKTEPUCTUKA TPeoOpa30BaHus JTUHEHHAS.

YHuudunupoBaHHbI TOKOBBIM BBIXOJ TpeIHA3HA4YeH Mg (OopMUpOBaHHS
TOKOBOIO  CUTHajga IPsAMO  INPONOPLUUOHAIBHO  M3MEPSIEMOM  MacCOBOU
KOHILIeHTpauu 3XB.



dopMyna 715 pacuera 3HaueHHs BBIXOAHOTO Toka (|, MA) 11 u3mepeHHoro
3HaueHUs MaccoBoii konuenTpauu 3XB (Ctek, Mr/m®) npuBeneHa HUXKE:

Crex — Conj
_ “Tek mm_16+4’

Cmax - Cmin

rae
Cmax 1 Cpin — BepxHee W HIDKHEE 3HaueHHE mpenena usMmepenus 3XB
COOTBETCTBEHHO.

5 MapkupoBka 4 IJIOMOUPOBaHHE

MapkupoBka, HAaHOCMMas Ha JIMLIEBYIO MTaHENIb Ta30aHAIN3aTOPa, IPUBEICHA
Ha puUcCyHke 1.

1 ' = = = = e 3
g FA30AHAJIN3ATOP FAHK-4 M '
ceemoean cusHanusayus |

4

2 5

Pucynok 1 — JIunesas nanens razoananuszaropa yausepcaibHoro 'AHK-4M

1 — MecTo IIOMOUPOBKU OT HECAHKITMOHUPOBAHHOTO JIOCTYIIA;

2 — TOBApHBIN 3HAK MPEANPUITUS — U3TOTOBUTEIS;

3 — HaMMEHOBaHWE TUTIA CPEJICTBA U3MEPECHHUS;

4 — yaauKanus cpabaThIBaHUS TIOPOTOB PENie «CYXHe KOHTAKTHIY;

5 — mepekoYaTens BKIIOYSHHS / OTKITIOYCHHSI MTUTAHUS Ta30aHAIN3aTOPA.

10



MapkupoBka, HaHOCHMasi Ha TMpaByld OOKOBYKD CTEHKY KoOpIyca
razoaHajan3aropa, MpuBeJeHa Ha PUCYHKE 2.

1
2
3
4

Pucynox 2 — [IpaBas 60koBasi cTeHKa KopIlyca ra3oaHajinzaTopa
1 — HaMeHOBaHUE TUMA CPEJICTBA U3MEPECHHUS,
2 —Homep TY;
3 — ro/1 U3rOTOBJICHHS Ta30aHAIN3ATOPA;
4 — 3aBOJICKOM HOMEp razoaHain3aropa.

MapkupoBKa, HAaHOCHMAasi Ha HUKHIOIO CTEHKY KOpIlyca ra30aHallu3aTopa,
MIpUBE/ICHA HA PUCYHKE 3.

Pucynok 3 — HuxHsisl cTeHKa KopIyca ra3oaHain3aTopa

1—pa3pembr s moakmoueHus wHTep(deiica cBmu ¢ [IK  RS-485
«BXO» u «BbIXO/I»;

2 — pa3beM IS OAKITIoUeHUsS BHemHero mutanus 12 B «12 By,
3 — mTynep A MPUHYARTEILHOTO BX0/1a aHaTu3upyemMoit mpoosl «BXO/»;

4 —pazpeM Uil TIOAKIIOYEHUS YHU(PUIIMPOBAHHOTO TOKOBOTO CHUTHaja
«4-20 MA»;

5 —pa3zpeMbl i TOAKIIOYCHHUS CUTHAJIBHBIX WA HWCIOJHUTEIBHBIX
ycrpoiicTB «ITOPOT'U Iy, «ITOPOT'U I1y», «ITOPOI'U Il1y;

6 —mrynep IS TPUHYAUTEIBHOTO BBIXOJA AaHAIM3UPYEMOH IMPOObI
«BBIXO/».
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MapkupoBka, HaHOCMMasi Ha mpaByro OokoBoil creHky BU, mpuBenena Ha

pucynke 4. HauMmMeHoBaHuUE Ojoka, HoMep TY ©  mepexiIoyaTeb
BKJIFOUECHUSI/OTKIIOYCHUS TTUTAHUS.

=

Pucynok 4 — HpaBaHG(V)KOBaSI crenka bU

MapkupoBka, HaHOCHMMasi Ha JIeByl0O OOKOBYIO CTEHKYy Kopmyca bBU,
npuBesieHa Ha pucyHke 5: pazsem munu USB s cesizu ¢ TIK.

Pucynok 5 — JleBas OokoBasi cteHka kopnyca bU

12



MapkupoBKa, HaHOCUMAasl Ha HIDKHIOKO CTEHKY kopmyca bU, npusBenena na
pUCYHKE 6.

Pucynoxk 6 — 3aanss cteHka kopyca 0j10ka HHGOPMAITMOHHOTO

1 — pazweM 1 TOAKIIIOUCHHS BHEIIHero mutanus 12 B «12 By;

2 — «BBIXOJ 1», «BBIXO/, 2», «BBIXOJ 3», «BbIXOJ 4» - pazbembl
JUIS TIOJKJIIOUCHMS BBIHOCHBIX (YyJIaJICHHBIX) JAaTUYUKOB, PACIOJIOKEHHBIX 10
YEeThIPEM HaIlpaBJICHUSIM Ha MECTHOCTH,

3 — pa3zpeM I TOIKIIOYCHHUS YHU(PHUIIMPOBAHHOTO TOKOBOTO CHTHAJA
«4-20 MA», TOIBKO JJ11 OJHOT'O BEIHOCHOI'O JATYMKA.

Buumanmne! K 610xy ungopmayuonnomy ModxicHO nooxkmouums He Ooiee
80CbMU YOAIEHHbIX OAMYUKOS.

6 Tapau ynakoBka

['a3oananm3aTop W €ro  COCTaBHbIE  YacTH  YIMAKOBHIBAIOTCS
B WHJIWBHAYATbHYIO TOTPEOUTENBCKYIO Tapy — KOPOOKY U3 TO(PUPOBAHHOTO
kaptona. Kareropus ynakosku KY-1 mo 'OCT 23170-78.

BpemenHass TpPOTHBOKOPPO3MOHHAS 3alliTa W BHYTPEHHSS YITaKOBKA
ra3zoaHajan3aTropa  MPOU3BOJUTCA B COOTBETCTBUM €  TpeOOBaHUSIMU
I'OCT 9.014-78: xoHcepBanus COCTaBHBIX yacTeil mo BapuanTty B3-0 (6e3 cpencts
3alllUTh), BHYTPEHHSIS yIaKoBKa 1o Bapuanty BY-4.

MapkupoBKa NOTpEOUTEIbCKON Tapbl COCTOUT U3 CIEAYIONIUX HAJMUCEH U
3HAKOB:

— HaMMEHOBaHHE M 0003HAUEHHUE Ta30aHATN3aTOPA;

— 3aBOJCKOU HOMED;

— TOBApHBINA 3HAK MPEANPUATUS — U3TOTOBUTEIIA;

— MaHUNYJSUHOHHBIE 3HaKu: «OCTOpokHO, Xpymkoe!», «bourcs

CBIpOCTHY, «Bepx, He KAaHTOBAThH!».
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7 Wcnoab30BaHME MO HA3ZHAYECHUIO

7.1 O0uue yxka3zanmusi

[Tpu nonydyeHnu razoaHaau3aTopa HEOOXOAUMO:

7.1.1 YnooctoBeputbcsi B OTCYTCTBUM MEXAaHWYECKHX MOBPEXKICHUN
TPAaHCIOPTHON yNakoBKU. B ciyyae ee MOBpeXAEHUS CIEAYeT COCTAaBUTh aKT
1 00paTUThCS C peKIamManuel K TpaHCIOPTHOM OpraHu3aluu;

7.1.2 IlpoBecTu BHEMIHUNA OCMOTp ra30aHajln3aTopa U IpPOBEPUTH:

— OTCYTCTBHE IIOBPEKICHUI Ha KOPILyCe ra30aHaIn3aTopa;

— HaJIMYUE BCEX KPEMSAUIUX 3JIEMEHTOB;

— OTCYTCTBHUE NOBPEXKICHUI B KOMIUIEKTE OTBETHBIX pa3bEMOB;

— COCTOSIHME M LEJOCTHOCTh MEpeKIYaTeseil, auciiieeB, KaOelbHbIX

BBO/IOB.

Ecnu  ra3zoananuzaTop HaxoAwics B TPAHCIOPTHOW YIAKOBKE IIPH
OTpULIATEIBHON TEMIIepaType, CIEAYyEeT BBbIIAEPkKAaTh €ro B YIMAKOBAHHOM BUJE
B HOPMAJIbHBIX YCIIOBHSIX B TEUEHUE HE MEHee 12 yacos.

[loce BCKpBITUS YNAaKOBKM HEOOXOAMMO MNPOBEPUTH KOMILJIEKTHOCTD
IIOCTaBKH Ta30aHAIN3aTOPa (B COOTBETCTBUH C MTACHIOPTOM HA M3JIENUE), TPOBECTU
BHEUIHUM OCMOTp M YOEAUTbCA B OTCYTCTBUM MEXAHUYECKUX IIOBPEXKICHUH,
a TaKKe B HAJIMYUU IJIOMOBI IPEANPUATUS — U3TOTOBUTEISL.

[Ipeanpustie — U3rOTOBUTENHh 3aUHTEPECOBAHO B MOJTYYEHUN TEXHUYECKOM
uH(popmauu o paboTe U3AENUs U BO3HUKILUX HEMOJIAJKAX C LEIbI0 YCTPAHCHUS
VX B JAJbHEUILIEM.

Bce moxenaHus Mo COBEPIIEHCTBOBAHMIO KOHCTPYKIIMM Tra30aHaau3aTropa
CJIElyET HAPABIIATH B aIpEC NPEANPUATUA-U3TOTOBUTEIS.

7.2 JKReIUIyaTallHOHHbIE OTPAHUYEHHS U MePbl 0€30MACHOCTH

JUiiHa JNUHUA CBA3M MEXIYy Ta3oaHad3aTopaMu, NMpU OOBEIMHEHHH HUX
B €JIMHYIO U3MEPUTENIBHYIO CUCTEMY, HE TOJKHBI IpeBbiath 1000 M.

3amperiaercss yCTaHOBKa, OOCIYKMBaHME M PEMOHT razoaHanuzaropa 0e3
O3HAKOMJIEHUS C HACTOAINUM PO,

JI5ig 3auThl 0OCITYKMBAIOLIET0 MEepCOoHaNa OT MOPAKEHUs IEKTPUUECKUM
TOKOM, TIpH  CIy4alHOM MPUKOCHOBEHWHM C€ TOKOBEAYIIMMH YaCTSAMH,
HaxXOJAIIMMUCA  TOJl  HANpsOKEHUEM,  KOHCTPYKLIMEHM U TEXHUYECKOM
JOKyMEHTAIlMel Ta3oaHajau3aTopa TMpeAyCMOTpeHa cTeneHb 3amuTthl P54
no 'OCT 14254-80.

14



[Io cmocoOy 3amuThl 4YeJIOBEKa OT IMOPAKEHHS BJIEKTPUYECKUM TOKOM
razoananuzatop otHocutcs K kjaccy 01 mo I'OCT 12.2.007.0-75.

PeMOHT M ycTpaHeHHWE HEUCIPaBHOCTEN CIIEAyeT NPOU3BOAUTH TOJIBKO
10CJIE OTKJIFOUEHUS DJIEKTPOIIUTAHUS.

DNEeKTpUYECKUA  MOHT@X  ra30aHaIU3aTopa  JOJDKEH  BBINOJHATHCA
B cOOTBETCTBUU C «I[IpaBriiaMu yCTpONCTBA 31IEKTPOYCTaHOBOK [1YD-76».

3anpemaercss  3aKpblBaTh  [OCTOPOHHUMH  MpPEeIMETaMU  KOPILYC
razoaHain3aTropa BO U30eKaHue MeperpeBoB.

K pabore ¢ ra3zoaHammzaTopoM JOIYCKAlOTCA JIMIQA, I[POLIEAIINE
MHCTPYKTaX IO TEXHUKE O€30IaCHOCTH B YCTAHOBJIEHHOM IOPSJIKE, W3Y4MBILINE
Hacrosmiee PO.

Homxuel  cobomogarbesi  «lIpaBuna  TEXHMYECKOW  AKCIUTyaTalldn»
u «lIpaBuna TeXHUKH O€30MACHOCTU MPU HKCILTYyaTALMH 3JIEKTPOYCTAHOBOK
noTpeduTensiMu», yrBepxkaeHnsle [ nasrocanepronanzopom CCCP 21.12.84 r.

7.3 MoOHTa:K U yCTAHOBKA

7.3.1 Tlomemenue IS YCTaHOBKM Ta30aHaIM3aTopa JOJDKHO  OBITh
B3pbIBOOE30MacHbIM. Bo3yX momernieHusi He AOJKEH COJepKaTh KOPPO3HMOHHO-
aKTUBHBIX MpuMeceil. ['a3oaHanu3aTop MJODKEH OBITh 3alUIIEH OT MECTHBIX
NIEPErPEBOB, AIEKTPOMArHUTHBIX MOJIEW U BUOpauil.
7.3.2 Tlpexae yeM MpUCTYNUTh K MOHTaXy ra30aHaIN3aTopa, HEOOXOAUMO
MIPOBECTU OCMOTP U NMPOBEPUTH:
— OTCYTCTBHE MOBPEXKJACHUN Ha KOPITyCe ra30aHan3aTopa;
— HaJM4YME BCEX KPEMAIIUX JIEMEHTOB;
— OTCYTCTBHE MOBPEXKJACHUN B KOMIUJIEKTE OTBETHBIX Pa3bEMOB,;
— COCTOSIHHE M IICJIOCTHOCTh TEpPEKJIroUaTesie, IUCIIeeB, KaOCIbHBIX
BBOJIOB;

7.3.3 Ilpu BBEIOOpE MeCTa YCTAaHOBKH HEOOXOIMMO YYUTHIBATH CIICIYIONIEE:

— MECTO YCTAaHOBKH JaTuyMKa JOJDKHO OOecIeurBaTh yAOOHBIE YCIOBUS
JUIs1 OOCITYKUBAHUS U JEMOHTAXa;

— TeMmepaTrypa MW OTHOCHUTEJIbHAs BJIAKHOCTb OKPYXKAIOIIEro BO3ayXa
JIOJKHBI COOTBETCTBOBATh 3HAUEHUSM, YKa3aHHBIM B 11. 2.2;

— cpelma, OKpy)Karomlas JaTdyuK, He JOJDKHA COJAepKaTh MPUMECEH,
BBI3BIBAIOIIIUX KOPPO3HIO €TO JICTANICH;

—  HaANpPsHKEHHOCTH DJISKTPOMATHMTHBIX I10JICH, BBI3BaHHAS BHEIIHUMU
MCTOYHUKAMU TMEPEMEHHOTO Toka yactoTtol 50 I'm, He nomkHA MpEeBBIIATH
400 A/m, mocTOoSTHHOTO TOKa — 80 A/M.
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7.3.4 KoHCTpyKIusi ra3oaHaan3aTopa MO3BOJIET OCYIIECTBIISATH HABECHOM
MOHTaX Kopmyca Ha Din-peiike u3 KOMIUIEKTa MOCTaBKU. Pabodee moyokeHue —
BEPTUKAJIbHOE, OTKJIOHEHHWE OT BepTUKalu (kenaTenbHO) He Oomnee 20°.
(CxeMa yCTaHOBKM razoaHaliu3aTopa NpHUBeAeHa Ha PUCYHKE 7.

Heumenze 50 e

Kponmreiin

Crena

Pucynok 7/ — Cxema yCTaHOBKM KOpITyCa ra30aHajin3aTopa Ha CTEHY

7.3.5 Montax Din-peliku moTpeOUTENs MPOU3BOIUT CAMOCTOSTEIBHO.
BricoTa ycTtaHOBKH, Kak mpaBwiio, coctasisier 1,0-2,5 meTpa oT ypoBHS mona Jjist
ynoOCTBa  TeXHMYECKoro  obOcimyxuBaHus. Ilpu  ycraHoBke — cienyer
pyxoBoactBoBathes PJI BT 39-0147171-003-88.

Buumanmne! Ilpu oughghyzuonnoii nooauu ananuzupyemozo 2aza Kk ceHcopam
Ha 3a0Hell CMEHKU KOpNnyca 2a30aHAIu3amopa pAacnolodCeHbl O0meepCcmusi,
3awuyeHHvle  NpedoXpaHumenbHblM  IKpamom. B oannom  ciyuae  He
ycmaHnasaugatime 2a30aAHAIU3AMOP 8 HUULAX, 3aKPLIMbIX 00bemMax, 8 Mecmax, 20e
omcymcmaeyem UMPKYJISIIUS BO3yXa.

7.3.6 Ilpm MoOHTaxke razoaHajau3aTopa HEOOXOJMMO PYKOBOICTBOBATHCS
HacTtosimmMm PO, rtnaBoit 3.4, «llpaBun 3KCIUTyaTallMd 3JIEKTPOYCTAHOBOK
noTpeduteneity, «lIlpaBumamu ycTpoiicTBa dIEKTpOycTaHOBOK [IYD-76» wu
JPYTUMU JOKYMEHTAMM, JEHCTBYIOIIMMH B TAHHON OTPACIIM MPOMBIIIJIEHHOCTH.

Buumanue! Ilocne monmasica mexanuueckue Hazpy3Ku Ha COeOUHAIOWUE
Pa3vbéMblL QONHCHBL ObIMb UCKTIOYEHDL.

7.3.7 B cimydae ucnonb30BaHUs ra30aHaIN3aToOpa B CUCTEME WIIM B COCTaBE
aBTOMATU3UPOBAHHBIX CUCTEM CIIEAYET:
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7.3.7.1 MOHT@X DSJEKTPUYECKUX IIETel ra3oaHaau3aTtopa MPOU3BOIUTH
C coOJIoJieHneM JEHCTBYIOUIMX Ha OOBEKTE MpaBUJl, MO CXEME COEIUHEHUH,
MPUBEIACHHON HAa PUCYHKE 8, B CIIEIYIOIIEM MOPSIKE:
— MOHTaX CWJIOBOW JIMHUMU C po3eTkoil murtanus 220 B mnpous3BoaUTH
M30JIMPOBAHHBIM TPEXKUIBLHBIM TIPOBOJIOM C CEUCHHEM Ka)XJOU JKUJIbI HE MCHEE
0,25 MM ¢ 11eTIbIO 3a3EeMJICHMUS;
— MoHTax JuHUM uHTepdeiica RS-485 u TokoBoro Beixojga 4-20 MA
MIPOU3BOJIUTH MPOBOJIOM C ABYMs BUThIMU TTapamu UTP2-24R5;
— TIpU MPOBOJIKE TOKOBOTO Bbixoja 4-20 MA Ha yJajeHHBIM pEerucTparop
HE JIOMYCKAeTCs B OJHOM Kabeie OOBEAWHSTh W3MEPHUTEIBHBIE W CHIIOBHIC,
a TaKe BRICOKOYACTOTHBIC AIICKTPUICCKHUE TICTTH.
7.3.7.2 TNOJKIIOYEHHE Ta30aHAJIU3aTOPOB IIPOM3BOJUTH IO BO3PACTAHUIO
NOpsiAKOBOro Homepa: | -2 —3 — . ... — N u no cxeme «BbIXO/J] — BXO/,
BBIXO — BXO/».

7.3.7.3 Ha TmocimegHeM ra3zoaHaiuzatope K pazpemy «BBIXOJ»
MOJICOSMHUTD 3arTyIIKy U3 KOMIUICKTa IIOCTAaBKH.
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Pucynok 8 — Cxema noaKIt0OueHHs] HECKOJIBKUX Ia30aHaIN3aTOPOB

7.3.7.4 mpu u3roToBiieHNH Kabenel mHTepdeiica, MUTAHUS U YAAIEHHOTO
perucTpaTopa peKOMEHyeTCsl MOIb30BaAThCS

— TEXHUYECKUMHU TpeOoBaHusAMH K dekTpoMoHTaxy mo ['OCT B
23584,

— TEXHUYECKUMHU TPEOOBAHMSIMU K pa3ICiKe MPOBOJIOB U KPEIJICHUIO UX
i1 'OCT 23587,

— matika [OCT 21931-76 npunoem I1OC 61 (mecTa maek npeaoxpaHuTh
TEPMOYCaI0YHOM TPYOKOM).
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7.3.8 Ha pucynke 9 moka3aHO Ha3Ha4eHHE KOHTAaKTOB OJIOYHOTO pa3zbema
4-20 MA.

Cxema 3me KTPHYCCKAA COeMHHEHHIH

—
Komnr. [ens [ens KoHT.
1 1
2 2

N MS-XS8 8-2

Pucynok 9 — Hymepanus BeIBOAOB B pazbéMe 4-20 MA

7.3.9 Ha pucynke 10 moka3zaHo Ha3HAYCHHE KOHTAKTOB KaOEIbHBIX
pazbeMoB UHTEp(hECHOrO Kabelst U AIEKTpUUECKas cXeMa pacraku kaoens.

1(A) ‘f\\ 2(B)

[

Buras mapa

CxemMma SJIEKTpHYCeCKan COeOMHEeHIIT

—
Kont. Iens Lens Konrt.
1(A) 1(A)
2(B) 2(B)

Pucynok 10 — Hymepanust BBIBOJOB B 0;104HOM pazbéme RS-485

7.3.10 Ha pucynke 11 moka3aHo Ha3HaYeHHWE KOHTAKTOB OJIOYHBIX
pazbemoB Iloporu |, IToporu Il, IToporu Ill. lTanHast cxeMa (KOHTaKTbl 3aMKHYThI)
COOTBETCTBYET COCTOSIHUSIM TTpUOOpa:

— HET HamnpsbkeHuss Ha BbIHOCHOM jgaTumke (220 B,50 I'm) wnum
MEePEKIIF0YATENb M0Ja4u MUTaHus B 1oJioxkeHun « BbIKJIy;

— KOHIOCHTpAIuA BpCAHOI'O BCIICCTBA BHIIIC HOpOFOBOﬁ.

19



Pucynok 11 — Cxema pacnaiiku pazbemMa CHIOBOTO pefie

Ilpumeuanue: pazbeM Ha Kabelb K YyAAJEHHOMY pPErucTparopy He
MOCTABIISIETCS.

7.4 Tlopsinok padoTsbl

7.4.1 TlocTaBnseMbliii Ta3oaHalu3aTOp TOTOB K mnpuMmeHeHuwo. Ilepen
BKJIIOUEHHEM Ta30aHaIu3aTopa yOSOUTECh B COOTBETCTBUHM €r0 YCTAaHOBKH H
MOHTa)ka TpeOOBaHUSIM, YKA3aHHBIM B I1.7.3 HACTOSIIETO JOKYMEHTA.

7.4.2 OTKpoHTE OTKHUIHYIO KPBIIIKY ra3oaHaan3aTopa, JUIS Yero OTBEPHUTE
CTOIIOPHBIM BUHT M OTBEIUTE 3€JICHYIO 3allECJIKy BIPABO OT KOPIyCa, MEPEBEIUTE
MepeKIvaTenb noaaun nutaHus B nonoxkeHue «BKJD». Ha skpane KKU
MOSIBUTCS] TPUBETCTBUE, KaK MOKA3aHO HUKE:

HITO ITpubop rank

["azoananmsaTop
YHUBEPCAIbHBIN

['AHK-4 M

MockBa

Buumanmne! Bo 6pemsa  nepebix  HECKONbKUX  CEeKYHO  pabombl
2a30aHAIU3AMOopa 803M0*CHO cpabamuiganue « CyXux KOHMAKmMo8y.

IIpumeuanune: OnucaHve ra3zoaHanu3aTopa ISl U3MEPEHUS MaCCOBOU
KOHIIEHTPAIMU 3JI€Tra3a U KUCJIOPOJaa CMOTPUTE B IPHIIOKEHUH b.
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UYepes Heckonbko cekyHa Ha JKKIM BBICBETATCA HaancH, Kak IOKAa3aHO
HUXKE:

Hatuuk: 01

Y cTaHOBKA pEKUMOB
CEHCOPOB .....

00:35

rJe:

— B TpPaBOM BEpXHEM yIIy M300paXeH 3HAYOK YpOBHS 3apsja
aKKyMYJISATOPA;

— B BEpXHEH CTpOKe yKa3aH HOMEp JIaTYMKa,

— B CEpeAMHE JKpaHa B CTPOKE «YCTaHOBKA PEKUMOB CEHCOPOB» —
NpOBEpKa TUIATOW YMPABICHHUS CBSI3M C JAaTYUKOM, HAIUYHE TPATyHPOBOTHOMN
TaOJMIIBI B TMAMSITH Ta30aHAIN3aToOpa, TOPOTOB CpabaThIBAHUSA pelie «CYXHe
KOHTAaKThD»;

— B HIDKHEHW CTPOKE 3KpaHa — 00paTHbII MUHYTHBINA OTCUET BPEMEHHU.

Buumanue! Eciu eazoananuzamop ucnoavzyemcs aemonomuo (00um), mo
HoMep y He2o omcymemayem. Eciu ucnoib3yiomes HecKoIbKo 2a30aHaIu3amopos,
00bEOUHEHHDbIX 8 CUCMeEM), MO OHU NOOKTIIOYAOMCSL K OJI0KY UHGBOPMAYUOHHOMY U
ABNAIOMCA  VOAIEHHbIMU ~BbIHOCHHIMU OAMYUKAMU — 8 MAKOM caydae Ha

npeonpusmuy - u32omogumene Kaxcoomy Oamuuxy npuceausaemcsi Homep O
PACNO3HABAHUSL €20 8 CUCmeMe.

Yepez ofHY MHUHYTYy Ha 3KpaHe NOSBIIsSIETCS pabodyee OKHO, KaK IOKa3aHo
HUXKE:

Hatuuk: 01 —
HCI 0,5 mr/m3
biiok TpeBoru: 11:00

21



rje:

— B BEpXHEW 4YacTWM DKpaHAa yKa3aH HOMEp JaTYMKa U YpPOBEHb 3apsAna
BCTPOEHHOI'0 aKKYMYJIATOPA;

— B CEpelIMHE 3KpaHa — HAaWMEHOBAHHE M YHCIOBOE 3HAYEHUE TEKYIIEH
U3MEPEHHON MaccoBOil KoHUEeHTpaunu 3XB;

— B HIKHEM CTpPOKE DJKpaHa I@pU KAXKIOM HOBOM  BKIIOYEHUHU
oToOpaxkaercsalS-MUHYTHBIN TailmMep 0OpaTHOro oTcuera BpeMeHu mporpesa. B
3TO BpeMsl «OJIOK. TpeBOTH» U Pene «cyxue KOHTaKThl» HE paboTaloT.

7.4.3 B ciydae UCTOIB30BaHUS ra30aHAIM3aToOpa B CUCTEME HIIM B COCTABE
aBTOMATU3UPOBAHHBIX CUCTEM:

— Toclie TOAKIIOYEHHs ra30aHaIn3aTopa MOIKII0YNTEe HH(DOPMAIIMOHHBIN
ook (bUM) ot Gioka nutaHus K pazbemy «12 By, a 0510k mUTaHUs — K PO3ETKE
IIEPEMEHHOr0 TOKa C HOMUHAJIBHBIM HanpsbkeHneM 220 B;

— BKIIOuMTE nepekitouaresb «BKJ» nHa 6oxoBoii crenku kopiyca bBU.

ITpu >tom Ha )KKUM 610ka MHGOPMALIMOHHOTO MOSIBUTCSI PUBETCTBUE, KaK
IIOKa3aHO HUXKE

HIIO IIpubop rank
['a30ananu3aTop yHUBEpCAIbHbBIN
'AHK-4 M

BJIOK TH®OPMAIIMOHHBIN

MockBa
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IIepes HCCKOJIBKO CCKYH BBICBCTATCA HAAIIMCHU, KaK ITOKa3aHO HUXKEC:

I'AHK-4 M
I'A Meran Yraepoaa oxcua
1 - -
2 - -
3 - -
4 - -
5 -- -
6 -- -
7 -- -
8 -- -
HOpMa
MIPEBBIIIICHUE
10/10/17 12:31:03

rae:

— B BEpPXHEW 4YacTH JKpaHa YKa3aHbl HAaMMEHOBAHME Ta30aHAIN3ATOpa
Y YPOBEHbB 3apsiia aKKyMYJIsITOPa;

— B CepeAuHE dKpaHa B JieBo KoIOHKE «I'A» oT 1 o 8 yka3zaHbl HOMepa
YCTAHOBJIEHHBIX Fa30aHAIN3aTOPOB;

— B CcpeAHer KoJoHKe «Meran» — yKa3zaHO HauMeHOBaHue nepBoro 3XB,
a TOJ HUM YKa3aHbl YMCIIOBBIE 3HAYEHUSI TEKYIIMX HM3MEPEHHBIX MaCCOBBIX
KOHIIeHTpaui 3XB KaxabIM yCTaHOBJIEHHBIM ra30aHAIN3aTOPOM;

— B IIPABOM KOJIOHKE «YTJIEPOJIa OKCUI» YKa3aHO HAMMEHOBAaHHUE BTOPOTO
3XB, a moag HMM — YHUCIOBBIE 3HAYECHUS TEKYLIMX H3MEPEHHBIX MACCOBBIX
KOHIEHTPAIIMK KaXJbIM YCTAHOBJIEHHBIM Ia30aHAIN3ATOPOM;

— B HMD)KHEHU YacTH DKpaHa BBICBEUMBAIOTCS HAIMUCH:

«HOpMa» — 3€JIEHbIM I[BETOM (3HAUY€HUE MacCOBOM KOHLEHTpanuu 3XB
COOTBETCTBYET Hauajy Auana3oHa U3MEpPEHUsl ra30aHaan3aTopa);

«BHHUMaHUE» — KEJITHIM 1IBETOM (3HAUeHHWE MaccoBOW KoHIeHTparuu 3XB
okosio ogHoro I1/IKp3);

«TPEBBIINIEHUE» —KPACHBIM IIBETOM (3HAYEHUE MAacCOBOM KOHIIEHTpAIuu
3XB 6o0xaee omgroro ITJIKp3).

— B HIDKHEHU CTPOKE IKpaHa YKA3aHbI 1aTa U TEKYIIEE BPEMSL.
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Buumanme! FEciu emecmo uucnosvlx 3muaueHuu UMepeHHOU MAacco80U
KoHyenmpayuu 3XB gvic6euusaromcsa npouepKu, mo HeodXo0UuMo nPosepums Ce:13b
danno2o oamuuxa no unmepgeticy RS-485.

Ecnu  2azoananuzamop  nokaszvieaem 3a6e00MO  BblCOKUE  3HAYEHUs.
KOHYeHmpayuu, HeoOXo00uMo CHAMb npubop ¢ paboyeco mecma, 6bIHECMU 8
VCI0BHO HUCIBIL 8030YX, BKIOUUMb U 0amb nopabomams 15 munym. Ilpubop
OMKOppeKmupyem «Hyiby WKAIbl U 00JHCEH NOKA3bl8amyb Majble KOHYEeHmpayuu
(hauano ouanazoua), eviKIOUUmMe npubop. Ycmanosume na npedichee pabouee
Mecmo.

8 TexHuveckoe o0cay:;KHBaAHUE
8.1 Oo6mmue ykazaHus

Texnuyeckoe 0OCIIy:XKMBaHUE TMPOU3BOAUTCA C IEJIbl0 obOecredueHus
HOpPMaJIbHOM pabOThl razoaHaau3aTopa B TEUEHHE €ro CpoKa SKCIUTyaTaluu Hu
npeaycMaTpUBaeT MPOBEACHUE CHUCTEMATUYECKUX BHEIIHMX M TMEPUOAUYECKUX
MPOPHIAKTUIECKUX OCMOTPOB ra30aHaIN3aToOpa B COCTABE KOMILIEKTA MOCTABKHU.

8.1.1 Ilpu nmpoBeaeHUH BHEITHETO0 OCMOTPa HEOOXOIMMO ITPOBEPSTh:

— OTCYTCTBHE OOpBIBOB WJIM TMOBPEKIACHUS H3OJALMU COCIUHUTEIBHBIX

JIMHUI;

—  HaAJEKHOCTH ITOJIKIIFOUCHHUS KabeeH;

— MPOYHOCTH KPEIUICHHS Ta30aHaIn3aTopa;

— OTCYTCTBHE BMSITHH, TPEIIMH U BUIUMBIX MEXaHHUUYECKUX MOBPEKIACHUN

KOpITyca ra3oaHajin3aTopa;

— OTCYTCTBHE MBUIM U TPSA3U HA AIEKTPUUYECKUX COCAMHEHUAX M KOpITyce

ra30aHajin3aTopa;

— COXPaHHOCTh MapPKUPOBKHU U TUIOMOBI.

Buumanme! Oxcnayamayus — eazoananuzamopa ¢ NO8pedcOeHUeM
Kamezopuiecku 3anpeujaemcsi.

8.1.2 Tleproau4YHOCTH MPOBEACHUS BHEITHETO OCMOTpPA YCTAaHABIIMBACTCS B
COOTBETCTBHH C TPEOOBAHUSIMH MECTHBIX MHCTPYKIIHMA, ACHCTBYIOIIMX B JAHHOU
OTpaciid MPOMBIIUICHHOCTH, a TaKXe€ JPYyruX HOPMATHUBHBIX JOKYMEHTOB,
OTIPEISIISIFONTNX IKCTUTYaTaI[UIO Ta30aHATTUTHYECKOTO 000pYA0BaHUS.

[Ipy npoduIakKTHYECKOM OCMOTpPE JIOHKHBI OBITh BBITIOJIHEHBI BCE
BBIIIIEyKa3aHHbIE PAOO0THI, MPOBOJUMBIC IIPU BHEIIHEM OCMOTpE, a TaKkKe
JIOTIOJTHUTENbHBIE!

—  TpOBEpKa COMPOTUBJICHUS W3OJIALMU BXOMHBIX SJEKTPUUECKUX IIernen

ra3oaHajii3aTopa OTHOCHUTEIBHO KOpIyca METraOMMETPOM C HOMHMHAJIbHBIM
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HanpsokenuemM 500 B. ConpoTuBieHune U30JSIIMU JODKHO OBITh HE MeEHeEe
20 MOwM npu TemmepaType OKpyskaromero Bo3ayxa mioc (25 £ 5) °C u
OTHOCHUTEJIBHOM BiIaskHOCTH He Oosiee 80 %0;
—  TIpoBepKa M YCTpaHEHUE HapylICHUHN B COCTMHEHUSIX.
[locne  mpoduIaKTUYECKOTO  OCMOTpa  MPOU3BOAMUTCA  MOAKIIOYCHHE
OTCOEIMHEHHBIX IENEH U IIEMEHTOB, MPU HEOOXOUMOCTH — KOPPEKTUPOBKA HYJIS
JATYMKOB C TIOMOIUIBIO ITporpaMMbl «RemotSen.exe».

8.2 Mepnl 6e30nacHOCTH

8.2.1 K obcnmykuBaHHIO ra30aHaIN3aToOpa JOMYCKAIOTCA JIUIIA, U3YYHUBILINE
Hactosmiee PO, npyrue HOpMaTUBHO-TEXHUYECKHUE TOKYMEHTHI, ICHCTBYIONTUE HA
JAHHOM TIPEINPHUATHH, a TAKXKE MPOIIESANINE COOTBETCTBYIOINA HHCTPYKTAXK.

8.2.2 Dxkcmryatarusi ¥ OOCTy)KMBaHHE Ta30aHAIM3aTopa pa3perracTcs
TOJIbKO TIPU HAJIMYMKM HHCTPYKLIMUU IO TEXHUKE OE30MacHOCTU, YTBEPKICHHOU
PYKOBOJMTENIEM  MPEANPUATUSA-TIOTPEOUTENs,  YUYUTHIBAKOMIEH  CHElUupUKY
MPUMEHEHUS TaTYMKOB B KOHKPETHOM TEXHOJOTHYECKOM IPOIIecce, U Ha3HAYCHUHU
JIUIIA, OTBETCTBEHHOTO 3a X YKCIUTyaTaIluIO0 U 00CITy)KHMBaHUE.

8.2.3 3ampemiaercss BO BpeMsi pabOThI Ta30aHANIHM3aTOpa 3aMbIKATh M
pa3MBIKaTh pa3bEMHBIC COCIUHECHUS. DTO MOXKET MPUBECTH K BBIXOMY M3 CTPOS,
KaK CaMoro ra30aHajin3aTopa, Tak U MOJKII0YaeMOro K HEMY YCTPOHCTBA.

8.2.4 He nomyckaeTcsi CKpy4uMBaHUE CETEBOro W MHTep(deiicHoro kabenew,
ux TnepenaBnuBaHue. He pacnomaraiite kabenu Tam, TA€ HX JIETKO MOTYT
MOBPEIUTb.

8.2.5 Tlpu ucmonp30BaHUU CETEBOTO YTMHUTENS WU GUIbTpa yOSIUTECh,
YTO CYMMAapHBIA TOK, TOTPEOSIEMBbId BCEMH YCTPOMCTBAMH, MOIKIIOUYEHHBIMU K
YIJTHHUATEITIO, HE TIPEBBINIACT MAaKCUMAIBHO JOMYCTUMOTO 3HAYCHHUS.

8.2.6 Tlepem uMCTKOW Tra30aHaIU3aTOp JOJDKEH OBITh BBIKIIOYEH W
OTKJIFOUYEH OT CETEBOM PO3ETKHU.

8.2.7 He momemaiite ra3oaHain3aTop Ha HEYCTONYMBYIO TOBEPXHOCTb.

8.3 T'apanTuiinble 00s13aTe/ILCTBA

[Ipennpusarue — U3rOTOBUTEINH TAPAHTUPYET COOTBETCTBHUE Ta30aHAIN3ATOPA
YHUBEPCAIBHOTO ['AHK-4M, KIII'Y.413322.002-03 TpeOOBaHUAM
TY 4215-002-56591409-2008 mpu cobOmoneHun mOTpeOUTesaeM  YCIOBUMN
AKCIUTyaTallly, TPAHCIOPTUPOBAHUS U XPAHEHUS!, YCTAHOBIEHHBIX HacTosuM PO,

["apaHTHiiHBIN CPOK SKCIUTyaTaIllMu razoaHaiu3aropa — 12 mecsieB ¢ aaTbl
MPOBEICHUS IEPBUYHOU MOBEPKH.
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B cnywae BbIXxoJa rasoaHainu3aropa U3 CTpOsS B TE€YEHUE TapaHTHITHOTO
CpOKa, IpU  COONMIOJEHUS  NOTPEOMUTENEM  YCIOBMM  OJKCIUTyaTalluw,
TPAHCIIOPTUPOBAHUS W XpaHEHMs], MPEINpPUITHE — H3TOTOBUTEIL 00s3yeTcs
OCYILIECTBUTH €r0 OECIJIaTHBIN PEMOHT.

Buumanme! [apanmus NpeonpuUAMU-U320MoSUMEJIs He
pacnpocmpansiemcs Ha me cayyau, Ko20a HeUCHPAGHOCMb 2a30aHAIU3aAmopa
8bI36aHA  HENPAGUIbHOU  IKCHAyamayuel, Npu  HATUYUU  MEXAHUYECKUX
NOBPENCOCHUN, HANUYUU B00bl U 2PA3U GHYMPU KOPHYCA 2aA30aHATUIAMOPA,
CHUICEHUU 4Y8CMBUMETbHOCU O0amuuKo8 6 pe3yavmame pabomvl 6 cpeoe
C HeOOnyCmumMoO B6blCOKUMU MACCOBLIMU KOHYEHMPAYUAMU USMEPAEMBIX 2a308,
HEeCaHKYUOHUPOBAHHOM BCKPLIMUU 2A30AHATU3AMOPA U HAPYUWEHUU YeTOCMHOCU
N10MObL, U3MEHEeHUU €20 KOHCIMPYKYUU.

B cinydae oTkaza razoaHaimszaTopa B pabOT€ WM HEHCHPABHOCTU €r0 B
NEPUOJT TAPAHTUMHBIX 00S3aTENBCTB, a TAKKEe OOHAPYKEHUS HEKOMILJIEKTHOCTH
Ipy TMEPBUYHON IMPUEMKE Tra30aHalu3aropa, MOTPEeOUTENb JIOJKEH BbICIATh B
aapec NPEeANPUATHSI-U3TOTOBUTENS IUCBMEHHOE H3BEIICHHE CO CIEIYIOLUMU
JaHHBIMU:

—  THUI Ta30aHaIN3aTOPa, 3aBOJCKON HOMED U AaTa MPOJaxKu;

—  HaJIM4YWe 3aBOJICKUX IIOMO;

— xapakrep aedexra (WM HEKOMIUIEKTHOCTH).

9 Texkymuii peMOHT

9.1 Texymmii peMOHT mMpeaycMaTpUBAET BBIMOJIHEHUE PpabOT st
o0OecrieyeHrss WM BOCCTAHOBJIEHHS pPabOTOCIIOCOOHOCTH Tra3oaHaiu3aropa u
BBITIOJIHAETCSI PEMOHTHON CIIy:K00¥ IpeanpusTUs-NnoTpeOuTeNs Mociae 0TKa3oB U
HEUCTIPABHOCTEH, CBA3aHHBIX C HAPYIICHHEM KOHTaKTOB, COCIUHSIONMINX OJIOKOB C
JIMHUEHN CBSI3HU.

Buumanme! Pemonm wuzdenus, ceazaumwiii ¢ e2o pazbopxoiu, 0O0aMCeH
BLINOJIHAMBCS MOAbKO  K8ANUDUYUPOBAHHBIMU CREYUATUCTNIAMU  NPeOnpUAMUsL-
uzeomosumerns. [loneimxku nompeoumens 6CKpbimy KOPNYc U30eausl U 8blNOJHUMb
PEMOHM CaMOCMOAMENbHO NPUBOOAM K NOmepe 2apaHmuu Ha uzoenue u mMo2ym
npusecmu K 03HUKHOBEHUIO OONOJHUMENbHBIX HeUCNPABHOCTEU.

9.2 Texymuii peMOHT MpeaycMaTPUBAET BBIMNOJHEHHWE pPAdOT A
oOecrieueHUsT WJIM BOCCTAHOBJICHUSI PabOTOCIIOCOOHOCTH Tra3oaHaiu3aropa |
BBITIOJIHAETCSI PEMOHTHOM CIIy>)KOOW MpeanpHusTUS-IOTPEOUTENs MOCIe OTKAa30B U
HEUCTIPABHOCTEH, CBA3aHHBIX C HAPYIICHHEM KOHTaKTOB, COCIUHSIOMNX OJIOKOB C
JIMHUEU CBSI3H.
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Buumanme! Pewmonm wuzdenus, ceazaumwiii ¢ e2o pazboproiu, OO0AMHCEH
BLINOIHAMBCA  MOJLKO  K8ANUDUYUPOBAHHBIMU  CREYUATUCAMU  NPEeONnPULIMUSL-
uzeomosumerns. Iloneimxu nompeoumesnsi 6CKpbimv KOPNYC U30eaust U 8bINOJHUMb
PEMOHM CaAMOCMOAMENbHO NPUBOOSAM K NOmMepe 2apaHmuu Ha uzoenue u mMocym
npugecmu K 03HUKHOBEHUIO OONOIHUMENbHBIX HEUCHPABHOCELL.

9.3 Cnyx0a mpennpusTUsI-IOTPeOUTENS JODKHA YCTAaHOBUTH TPU3HAKU
W TpeamnojiaraeMble TPUYMHBI OTKa3za JaTdyuka W oQopMuTh JIe(EeKTHYIO
BEJIOMOCTh(pEKJIaMaInio) JJii PEMOHTa CBOMMM CHUJIAMHU, IAJIbHEHUIIEro yd4era
U (MM TIepeiadyll PEMOHTHOM CITy>KO€ TPeaNpUATHS-U3TOTOBUTEIIS.

9.4 PeMOHT [TOJIKEH TIPOBOJAMUTHCS B MOMEIICHUSX TIPH YCIOBHSIX B pabounX
cpelax, OTBEUYAIOIUX YCIOBUSM B3PhIBOOE30TIaCHOCTH.

9.5 nemMoHTa)Xé W  MOHTaXe, TMOATOTOBKE ©  pPEMOHTE  OJIOKOB
ra3oaHaiu3aTropa JJOJDKHBI COONIOJAThCS TIpaBHia O€30MacHOCTH, a TaKkKe
TEXHOJIOTHYECKHE TPEOOBAHUS, IPUHSTHIC HA JAHHOM MPEATPUSITHH.

9.6 K Texymiemy peMOHTy razoaHain3aTtopa JOJDKHBI JOMYCKaThCs JUIIA,
U3YUYMBIIUME Hactosmiee PO, mpomienmme COOTBETCTBYIOMUNA HHCTPYKTaX
U JIOMYIICHHBIX K BBHITOJIHEHUIO PEMOHTHBIX PaboT.

9.7 Bo3aMOXHBIE XapakTEepHble OTKa3bl W METOJbI HMX YCTPAaHEHHUS IpHU
TEKyIIeM PEMOHTE yKa3aHbl B Ta0nuIe 3.

Tabnuna 3
Onucanne
[I0CJIEACTBUN Bo3MoxHas npuunHa Meron ycrpaneHus
OTKa30B
1. BerxogHon OOpbIB B muHUM Harpy3ku |HaliTu u yctpanuTh oOpBIB.

CUTHAJ OTCYTCTBYCT |HMJIM B ICIIN ITMTAHUA.
Ortka3 0JIOKa MUTaHUs BoccraHoBUTH MM 3aMEHUTD

0JIOK TUTAHUS.
Kopotkoe 3ambpikanue B |HaiiTu 1 yCTpaHUTh 3aMbIKaHUE

JIMHUU HAarpy3Ku WJIK B

2. Beixognomn OKuciaeHsl KOHTaKTHRIE  |OTKIIOYATH NUTAHUE.

CUTHAJI HECTAOWJICH |IOBEPXHOCTU OcB0OOOIUTH JOCTYTI K
AJIEKTPUYECKUX PA3bEMOB |KOHTAKTHBIM MOBEPXHOCTSIM.
O4YuCTUTHh KOHTAKTHI, COOPATH

27



10 IloBepka

["azoananu3aTop MOICKUT MEPBUYHON / IEPUOJUUECKON rOCYJapCTBEHHOM
MOBEPKE B METPOJIOTUYECKUX OpraHaxX, MMEIOIIMX MPaBO MOBEPKU IO BEIIECTBAM,
yKa3aHHBIM B MAcOPTE Ta30aHaIN3aTOpPA.

[ToBepka razoananmusaTropa MpPOBOAUTCS opraHamu [occrangapra Ha 0Oasze
OPEeINpUsITUS — HW3TOTOBUTENSI B COOTBETCTBHM C METOAMKOW TOBEPKHU
KIIT'Y 413322002 JJI ¢ u3menenuem No 1.

WNuTtepBan Mexay NoBepKaMu — OJIUH TO/I.

BrlinonHeHne eXerogHol TIOBEPKH, C TMPOBEICHUEM COOTBETCTBYIOIIUX
MOJATOTOBUTENIbHBIX PabOT, OCYIIECTBIISIETCS HA MPEANPUATUA — H3TOTOBUTEINE
B paMKax OKa3aHHs YCIYT M0 METPOJIOTHYECKOMY 0OCITYKMBaHUIO.

11 Xpanenune

["a30aHanu3aTOp MOKET XPAHUTHCSA KaK B IOTPEOUTENBCKOM Tape, Tak u 0e3
YIaKOBKHU B OTaIUIMBAEMBIX U BEHTHJIMPYEMBIX IIOMELIEHUSAX [IPU TEMIIEPATypPE OT
witoc 5 70 mnoc 40 °C 1 OTHOCUTENBHON BIIAXKHOCTH BO3/tyXa He Bhiie 80 % mnpu
temmneparype mioc 25 °C.

He pomyckaercss XpaHeHHe Tra30aHajiu3aTopa B YCIOBHUSX BBICOKOM
KOHLIEHTpaluu Bjaru, 0e3 3alMThl OT aTMOC(EpPHBIX OCAAKOB W MPSIMBIX
COJIHEYHBIX JIydyel, B MPUCYTCTBUU MApOB KHUCIOT, IIEJIOYEeH U JPYrux
arpecCUBHBIX KUJKOCTEH, BBI3bIBAIOIIMX KOPPO3HID METAJUIOB, a TakXke B
MOMEIICHUAX C CUIIbHBIM 3JIEKTPOMArHUTHBIM ITOJIEM.

VYcnoBus XpaHeHHsI BBIHOCHBIX JaTYUKOB B MOTPEOUTENBCKON Tape JOJIKHBI
cootBetcTBOBaTh rpymre 2 mo 'OCT 15150-69, cpok xpanenus He 6oiee 6 ner.

VYcnoBuss XpaHEHUS BBIHOCHBIX JaTYMKOB 0€3 YHaKOBKU  JOJKHBI
coorBercTBOBaTh rpynie 1 mo I'OCT 15150-69, cpok xpanenus 2 roza.

12 TpancnopTupoBaHue

TpancnioptupoBaHue rasoaHajausaropa JOIYCKAaeTCs BCEMU  BHUAAMU
TPAaHCIIOPTa B 3aKPBITBIX TPAHCIIOPTHBIX CPEACTBAX, B COOTBETCTBUU C IIPABUIIAMU
IIEPEBO3KU IPY30B, ACHCTBYIOIIMMHU Ha COOTBETCTBYIOILEM BUE TPAHCIIOPTA.

Cnoco0 yKJIagKu SIIIMKOB C U3ICTIMAMH Ha TPAHCTIOPTHOM CPEJCTBE JTOJKEH
VICKJIFOUUTH BO3MOYKHOCTB UX IIEPEMELICHHUS.

VYc10BUs TPAHCIOPTUPOBAHUS IIPU NIEPEBO3KAX CYXOIIYTHBIM U BO3AYIIHBIM
TPAHCIIOPTOM JIOJKHBI COOTBETCTBOBATH YCIOBUAM XpaHeHus rpynie 5 no ['OCT
15150-69, npu MOpcKuX MepeBO3Kax B TproMax — rpymme 3.
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13  Yruausanusa

W3nenue He CONEPKUT B CBOEM COCTaBE ONACHBIX WM SITOBUTHIX BELIECTB,
CIIOCOOHBIX HAHECTHU BpEJ 30POBbIO YEJIOBEKA UJIU OKPYXKAIOIIEH cpesie, IOATOMY
YTUIM3ALUSA M34€JMs MOXET IIPOU3BOJAWUTHCS IO MPaBWIAM  YTHINA3ALUN
OOIICTIPOMBIIINIEHHBIX ~ OTXOAOB.  MeToapl  YTWIM3alMH  ONPEIENISIIOTCS
OpraHu3aliel, IKCIUTyaTUPOBABILIECH U3/CIINE.

B mendx nmoAroTOBKM M NPHUHATHS PELICHHUS O CHUCAHUU O0OPYIOBaHUS
B YUPEXKJCHHUU CO3JAaeTCSI KOMHUCCHS, KOTOpas BIIOCIEICTBUU OQOpMISIET AKT
O CIUCAaHUU OOBEKTAa OCHOBHBIX CpelacTB. Jlo yTBEp)KIEHHUS akTa O CIIMCAaHUU
IpOBEJCHUE pabOT MO AEMOHTaXy U pa300pke 000pYyJOBaHUSI HE JOIYyCKAETCsl.

JUis  TMOATOTOBKM K YTWUIM3AlMM COCTAaBHBIX 4YacTell HEOOXO0AMMO
X JEMOHTHUPOBAaTh W YAAINTb U3 H3LEHUA, IPU ITOM DKCILTyaTUPYHOLIas
OpraHu3alys MOXKET CAMOCTOATEIBLHO MPOBOAUTH IEMOHTAX U pa300pKy U3IETHS.

[Ipy yTunM3amuu KOpPIyC HM3JEUs MOXET ObITh MOABEPTHYT BTOPUYHOM
nepepabotke. OcTaibHble KOMIIOHEHTHI (3JIEKTPOHHBIE IUIATHI, Pa3bEMbl U T.II.)
COIEp)KAaT KpanlHE MaJlbleé BEJIMYMHBI JPArolieHHbIX METAJUIOB W, I[O3TOMY,
UX BTOPUYHYIO NEpepadOTKy MPOU3BOIUTE HE LIETIECO00pPa3HO.

CymmapHas Macca IparoLeHHbIX METaJLIOB, cozeprKalascs
B razoananu3arope ynusepcaibHoMm I'”AHK-4M npuBenena B Tadiuie 4.

Tabmuia 4
HaumenoBanue | 3omoto (Au), v | Ilnatuna (Pt),r | Cepebpo (AQ), r | [Mamramuii (Pd), r
ra30aHaan3aropa
'AHK-4 M 0,0005 0,1864 0,0039 0,2400
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[Tpunoxenue A

PykoBoacTBO nmosin3oBaresisi nporpammoii «RemotSen.exey

1 Ha3nauenue

1.1 TIporpamma «RemotSen.exe» (manee — Ilporpamma) mpemHa3HadeHa
JUIS ~ UHTEPAaKTUBHOTO  MH(POPMAIMOHHOTO  OOMEHa  MEXIy  OJIOKOM
uHpopMarmonusiM (BH), cBs3pIBaronmx HeckoJabKo razoanammuzatopoB ['AHK-
4MB cucTeMy U MEPCOHATBHBIM KOMITBIOTEPOM C MCIOJB30BAaHUEM CTaHIAPTHOTO
unrepdeiica Tuna USB.

1.2 TlporpamMma obecreynBaeT OpraHu3allMi0 U MOJJEp>KaHuEe Mpolecca
MHTEPAKTUBHOIO JIBYCTOpOHHero oOMeHa manHbiMu Mexay BU u IIK, a Takxke
JTUCTAaHIIMOHHOE ympaBieHue rasoananuszaropom ['AHK-4M ¢ ucnonb3zoBanueM
TexHn4ueckux cpencts [1K:

— YCTaHOBKa «HYJSI» JaTUYHUKOB;

— YTEHUE JIaHHBIX HW3MEPEHHM U  TMOJb30BATEIBCKUX  YCTAHOBOK,
3alMCAaHHBIX HA 3allOMUHAIONIUX YCTPOMCTBAaX rasoaHaiu3aropa, H HX
0TOOpakeHHEe Ha IKPaHEe KOMIBIOTEPA,

— CHHXPOHM3AIMsI BHYTPEHHHX YacOB Ta30aHalU3aTopa C BHYTPEHHUMU
JacaMu KOMIIBIOTEPa;

— COXpaHEHHE JAHHBIX H3MEPEHHM B BHUJE KOMIIBIOTEPHBIX (ailioB B
TEKCTOBOM (hopmare.

1.3 Pab6orta [IporpaMMbl KOHTPOIUPYETCS OMEPATOPOM C HCIOJIH30BAaHUEM
CTaHJapTHBIX TexHuueckux cpeactB [IK (kmaBuarypa, MaHUMYJISATOP «MBIIIBY,
MauunyssTop « Touchpad» kommerotrepa trma «Notebooky).

1.4 JIns pabGotel B mTaTHOM pexume I[Iporpamma (mporpamMmHbIe
KOMITOHEHTBI, HEOOXOJIMMBbIE ISl €€ (PYHKIIMOHUPOBAHMS) TEPENHUCHIBACTCS HA
nro0oit quck T1K, B oTnenbHyro nupekroputo «\RemotSen.exely.

1.5 TIlporpamMma mocTaBisieTCss MO OTAeNbHOMY 3aka3zy Ha CD-mucke c
3aIMTOMN OT CyYalHOTO (HECAHKIIMOHUPOBAHHOTO) YAAJICHHUS.

2 Vcnonp3yeMble TEXHUYECKHE CPEICTBA

2.1 Jlns pa6otsl [Iporpammer ucnonb3yercs [IK ¢ mpormeccopom He xyxke
Celeron 400 u O3Y 256 M6, mouutopoM 14” ¥ yCTaHOBIICHHBIM pa3pelicHUEM
1024768 nukcenei.

2.2 Pasmep Ilporpammbl Ha MarHuTHOM Hocurtene 1 MO. Pasmep
CBOOOHOTO JIMCKOBOTO MPOCTPAHCTBA, HEOOXOIUMOTO IS HOPMAJIbHOU PabOThI
[Iporpammel — He MeHee 20 MO.
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2.3 IIK pomxen wumers cBoOoaubii USB-moptr g mnoakmroueHus
razoananuzaropa '’ AHK-4M.
2.4  HallK nomkna ObiTh yecTanosiaena OC tura Windows (2000, XP).

3 VYcraHoBka u ynanenue [IporpaMmel

3.1 Ins ycranoBku npaiisepa FTDI npu nepBom mogkmtouennn bU x TIK
orneparronHas cucreMa Windows MNpeIoKUT CTaHAApTHBIA auamor Macrtepa
yCcTaHOBKH 000pyaoBaHus. Heo6XoanuMo OTKa3aTbCsi OT aBTOMAaTHYECKOTO IMOUCKA
U YCTaHOBKHM JpaiiBepoB. J[lanee, HeoOXOIMMO BpYYHYIO VYKa3aTb KaTaJoOT
c apaitBepamu — «CDM20602», pacnoioykeHHbIN Ha MpUJIaraéMoM KOMITAKT-TUCKe
U ycTaHOBUTH JpaiiBep. llocne ycnemHoW yCTaHOBKM TIEpPBOrO JpaiiBepa,
yKa3aHHBIN BBIILIE AUATIOT OYJET MPEeUIoKEeH BTOPUYHO JJIsl YCTaHOBKU JpaiiBepa
BuptyanpHoro COM-nopra. Ero ycTaHOBKa IPOU3BOJIUTCS B TOM XK€ IOPSAKE
C YKa3aHHEM TOTO K€ Karajora. ¥ CTaHOBKa JipaiiBepa 3aBepIcHa.

3.2 Ins ycranoBku npaiisepa FTDI npu nepBom mogkmtouennn bU x TIK
ormeparronHas cucreMa Windows TpemIoXKUT CTaHAApTHBIA auamor Macrtepa
yCTaHOBKHM 000pyaoBaHus. Heo0xoauMo OTKa3aTbCsi OT aBTOMaTHYECKOTO IMOUCKa
U YCTaHOBKM JpaiiBepoB. Jlanee, HEOOXOAMMO BpYUYHYIO YKa3aTb KaTaJloOT
c npaiiBepamu — «CDM20602», pacronoKeHHbII Ha MpUaraeMoM KOMIAaKT-IUCKe
M YCTaHOBUTH JnpaiBep. Ilocne ycnemHoW yCTaHOBKM IIEpBOrO JpamBepa,
yKa3aHHBIM BBIIIE AUATOT OYJEeT MPEeUI0KEeH BTOPUYHO JJIsi YCTAaHOBKU JpaiiBepa
BuptyasibHoro COM-niopta. Ero ycraHoBka NpOU3BOJIUTCA B TOM K€ MOPSIKE
C YKa3aHHEM TOTO K€ KaTajora. ¥ CTaHOBKa JipaiiBepa 3aBeplicHa.

3.3 lns ycranoBku [Iporpammsl oTkpoiite manky RemotSen na CD-nucke

U3 KOMIUIEKTa MOCTaBKH M CKomupyirte Qaitn RemotSen.exe B pabouyro mamky
Ha [1K.

3.4 Ypanenne mporpammbl ¢ [IK mnpousBomutcs oOmUM MOPSIAKOM
B OC tuna Windows XP st yaanenust daiinos (Beiaenenue ¢aitna RemotSen.exe
1 nanee «Y TaJIuTh»).

4  Bemonnenue [Iporpammsl
4.1 IlocnenoBaTenbHOCTh ACUCTBUI NpU MOAKIIOYeHUU pudopa k 11K:
— BkIouuTh 1K

— BKJIIOYUTH Ta30aHAIM3ATOP;
— coenuHUTh KabeneMm u3 komruiekTa moctaBku [1K u mpubop.

4.2 3anyctuth  IIporpammy  OIHMUM M3  CIOCOOOB,  JIOMYCKAa€MBbIX
ucnonbe3dyemoir OC MSWindows. Hcnonmusiemsbrii aiin HaxomuTcss B pabodeii
mupektopun  «RemotSeny.  JlomogHUTENBHBIX MapaMeTpoB Ul 3alycka
[Iporpammel He TpedyeTcs.
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4.3 Tocne 3amycka [Iporpammbl Ha 3KpaHe MOHUTOPA OTOOpaxaeTcs
sKpaHHas popma [Iporpammsl AJi COETMHEHUH C Fa30aHATN3ATOPOM, KaK
IIOKa3aHO HUXKE:

i_l Remotsen

Tarin  Cemsb

<—}|{}|EDM1 =

4.4 YcTaHOBUTE COEJUHEHHE C Ta30aHATIN3aTOPOM, [IPEIBAPUTEIILHO BBIOPAB
COM-nopr.

4.5 Jlns ocyuiecTBieHus cBsi3u razoananuzatopa ¢ [1K cienyer:

4.5.1 O6nHoBUTH ciicok COM-IOPTOB: MPHU NOAKIIOYEHUH
razoananu3aropa k USB-mopty apaiisep smyssiiiun COM-mopta co3mact
nonoaHuTenbHbld COM-IOPT, KOTOPBIM 0TOOPA3UTCS B BHIMAIAIOIIEM CIIMCKE, KaK
MOKa3aHO HUXKE:

i_! RemotSen

Daitn Cemsb

| -
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45.2 Beiopare u3 cmoumcka (m. 4.5.1) COMmnopT, COOTBETCTBYOIIHIA
MOJIKJIFOUEHHOMY Ta30aHAIM3aTOPY (B CIHCKE MOCIETHUIN MOPT Tocie GU3NISCKU
uMmeronuxcs Ha [1K);

4.5.3 BpIONHUTE TOAKIIOYCHHWE Tra30aHalN3aTopa, HakaB  HUKOHKY
«COCTMHEHHNE — pa3beIMHEHNEY, KaK TIOKa3aHO HUXKE:

Coenunenue-
pa3beIUHCHUE

Mt garuika [rdrAra3]

Daiin ap

foove

1 0,00

OO0OHOBIIEHUE
COM-nopToB

HpnMeanMe: IIPpH YCTAHOBJICHHOM COCAMHCHHUU N3MCPCHHA IIPOBOAATCA.

5 Pabora c I[Iporpammoit
5.1 Ilpu 3amycke IIporpammel Ha sKpaHe MOHUTOpaA OToOpaxkaetcs [ maBHas
skpanHas popma [IporpamMmpl, Kak MOKa3aHO HUXKE:

i_l RernotSen

Paiin Ceme  [Npubop

| &fcoms =]

M2 garuika [rrdra3)

1 0,00

5.2B BepxHeil YacTH OKHa OTOOpa)kaeTcs NPOrpaMMHOE Ha3BaHUE.
B crnenyromield ctpoke oToOpakaercst riaBHoe MeHIo [Iporpammel, moa HUM psjl
MKOHOK IMaHEIH WHCTPYMEHTOB, 00ECIEUHUBAIOIINX OBICTPBIA JOCTYI K OCHOBHBIM
dbynknusm [IporpamMmer.
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5.3 Ilynktel menio [Iporpammbl

— Daiun:

®aitn — BbIX0 — U4 BBIXOa U3 MPOTPAMMBI.

— CB#3b.

CBa3p —  OTKIIOUUTH — YCTAHOBJIEHHUE M  OTKJIIOYEHUE CBA3U

razoanaimsaropa c [1K.

— IIpubop:

[TpubGop — YcraHoOBUTH AaTy/BpeMs — sl KOPPEKTUPOBKH JAThl M BPEMEHU
B razoananmzatope ([Iporpamma mcronb3yeT naHHbie 4acoB U kaneHaaps [1K).

— IlapameTpsl — [UIsl YCTAaHOBKHM IOJIb30BATENbCKOIO 3HAUEHUSI IOPOTOB
cpabarbiBanus (B [1JIKp3), kak mokazaHo HUXKe:

1} Napawetpl

MNopor npegunpesaeHda [NOK P23 ﬁ

M sreHHTE

N

)

Jlist BBOJ1a HOBOTO
3HAuYEHUs Topora
cpabaTbIBaHMs

gaHHer: 1.01 OrraeHa

BepcuA cooplumka |

— yCTaHOBKy HYIIA — OJI4A OOHOBJICHUS 3HAYCHUS «HYJIA» HIKAJIbI

5.4 Jlna npekpauenusi padotsl [Iporpammer:
— coxpanuTth na"Hele Ha [1K;

— 3aKpBITh IIporpamMmy. BeIXosl U3 IporpaMmbl OCYIIECTBIISIETCS BEIOOPOM
nyHkTa MeHI0 «Daitn-Beixony;

—  BBIKJIFOYUTH Ta30aHAIN3ATOP;

— OTCOeOUHHUTH razoa”anuzarop ot [1K.
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[Ipunoxenue b

Omnucanue padoTsl razoanajnzaropa yausepcaibnoro 'AHK-4M
Ha pUMepe U3MEpPeHHUs MacCOBOM KOHLEHTPALMU JJjierasa

TexHuueckue XapaKTEePUCTUKH.

— Jlnana3zoHbl U3MEPEHHS] KOMIIOHEHTOB:

cepa rexcadropun (SFs): ot 1010 12 000 mr/m®, (TTJIKp3 — 5000 Mr/m3);

kuciopon ot 10 no 40 % o6, (ILAKp3 — 20,9 % 00).

~ YCTaBKHU NIOPOTOB:

Iopor | — BkIIOYEHHE MPEXyNPEIUTEIHHOTO CUTHANIA JCKYPHOMY MpHU
NPEBBIIIICHNH 3HAYeHUs MaccoBOi KoHmeHTpaiuu SFg 500 mr/m3, BeIKIIOUYEHME
IIPU CHUKEHMH MAccOBOM KoHmeHTpaumu SFg mo 3Hauenms 250 mr/m® u Hmke,
WJIM CHYDKEHHMH KOHIIGHTPAlU Kuciopoaa Huxke 18 %.

Iopor Il — BkiItoyeHWEe TpU  MNPEBBIIMIEHUM  3HAYCHHUS  MaccOBOU
KOHILEHTpanuu sneraza oonee 5 000 mr/mM® — nomkeH OBITH HPETyCMOTPEH
ABTOMATUYECKUN 3allyCK MPUTOYHO — BBITSDKHOM BEHTWIALMA W BblJaua
CUTHAJIM3AIUN JSKYPHOMY, a TaKK€ aBTOMAaTHUECKOE 3BYKOBOE U CBETOBOE
ONOBENIEHUE, YCTaHOBIICHHOE B 3anmax KPYD n nepen ux BXogamu U BBIKIIFOYEHUE
TIPU CHUKEHMHU MacCoBOM KoHIeHTpanun SFs 10 2 500 Mr/m® n HIKe.

Iopor Il — orcyrcTBHe BHEUIHETO MUTAaHUS FA30aHAIN3ATOPA.

YcrpoiicTBo 1 padoTa razoaHaJn3aTopa:

Nsmepenue MAacCOBOH KOHIICHTPAIUU SFs OCYILIECTBIISIETCA
C WCHoJib30BaHWeM HH(ppakpacHoro ceHcopHoro Onoka (MK cencop),
BBINOJIHEHHOTO B BUje onrtonapel UK-u3nyuarens u npuemnuka. MK-uznyuarens
VCIIyCKAET M3JIyYCHUE C U3MEPUTEIIBHOM W OINOPHOW JUIMHAMHU BOJH, KOTOPBIE
B Pa3HOM CTEICHM IOTJIOMIAIOTCSA IPU MPOXOKICHUU Yepe3 aHaJIMU3UPYEMbIM ras.
NK-n3nydarenp UCIYyCKaeT HMIYJIbCHOE W3JIYyY€HHWE C JUIMHOM BOJHBI L
u3smepumort.  Msnydenwe  ¢dokycupyercs  3epKajoM M TPUHUMAECTCS
dboronerexkropom. Ilpu mosiBieHun B ra3oBoi cpeae SFe usiydeHue ¢ IJIMHOU
BOJIHBI L M3MEpUMOIl paccenBaeTcsi TEM CUJIbHEE, YEM BbIIIE KOHIEHTpauus SFe,
4TO BEACT K YMEHBIICHUID PETUCTPUPYEMOTO TOKa  (POTOAETEKTOPOM.
DOTOAETEKTOPOM PETUCTPUPYETCS TAKXKE TOK OT HUMIYJbCHOIO W3JIYyYCHUS
C JJIMHOW BOJIHBI L omOpHOM, KOTOpasi MpakTUUECKU He paccenBaeTcs Ha SFe.

Kontpons yreduek SFg MOMOMHUTEIBRHO MHPOU3BOAUTCA OINOCPEAOBAHHBIM
METOZIOM C MOMOIIBIO AJIEKTPOXUMHUYECKOro Aartyrka kuciopona (Oz), KOTOpbIi
pPETUCTPUPYET YMEHBIIEHWE COJEpXKAHUS KHUCIOpoJa B TMpo0Oe BCIEICTBUE
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BBITECHEHUsI ero Oomee TsokenmbiMm SFg. Ilpm  um3MepeHun ¢ TOMOIIBIO
AIEKTPOXUMHUYECKOTO JaTUhKa U3MEPSAETCS BEIMYMHA TOKa, MPONMOPLUHOHAILHAS
KOHIICHTPAIMHU OINPEEIIEMOr0 BEIIECTRA.

["azoaHanu3aTop, BKIIOUYECHHBIM B CXEeMy pabO4MX YCJIOBUW MPUMEHEHHS,
pabotaer cnenyromuM o6Opazom: MK-ceHCOp W 3IEKTPOXMMHUYECKHH JaTYUK
KHMCJIOPOJIa, YCTAaHOBJICHHBIE B KOHTPOJBHOM TOYKE, MOCTOSHHO aHAJIM3UPYIOT
razoByro npoOy, 1ud¢Gy3MoHHO WX TPU MOMOIIM HAacoca MOCTYHAIIYI0 Ha HX
YyBCTBUTEIBHBIC DJJIEMEHTH. [lpu TosSBIECHWUM B aHAIM3UpPyeMoW mpobe
JETEKTUPYEMOTO Tras3a IMPOUCXOJUT BbIJaYa CHUTHAJIa OT COOTBETCTBYIOIIETO
NEPBUYHOrO JAaTYMKA, KOTOPBIA 3aTeM mpeoOpasyercs, u BboiBoauTcs Ha JKKU
B BHUJIC YHCJIOBBIX 3HAUCHHUI MAaCCOBOM KOHIIEHTpAIuu u3MepsieMbix 3XB.

IIpoBeaeHue n3mMepeHui:

[TocraBisieMbli ra30aHAIA3aTOP MOCIIE MOAKIFOYEHHS K IIMTAHUIO IIPOBOAUT
aBTOMATHUYECKYIO TOJATOTOBKY M aBTOMATHYECKH 3aITyCK IPOrpaMMbl paOOTHI.

OTKpolTe OTKHIHYIO KpBIIIKY Tra30aHaNIN3aTopa, OTBEPHYB JIBa BUHTA,
MEPEBEUTE TEPEKIoYATENh NoAauu nuTtaHus B mnonoxenue «BKJD». Beepuure
Ha3aJ JBa BUHTA. Ha qucriiee mosiBUTCS MPUBETCTBUE, KaK MOKA3aHO HUKE:

HIIO IIpubop rank

["'a3zoananuzarop

YHUBEPCAJIbHBIN
['AHK-4 M

MockBa
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Jlanee HECKOJNIBKO CEKyHJ WAET OIpOC nardyukoB, nocie yero Ha JKKU
BBIBOJIUTCS CJIeyroas HH(OpMaLus:

Hatuuk 01

10/10/17 13:47:05
SF6 (mr/m3): 1000

02 (006. %): 20,5

rje:

— B BEpPXHEW YacTU 3KpaHa yKa3aHbl HOMEpP JaTuhKa U YpPOBEHb 3apsjna
aKKyMYJISITOPA,;

— B CEpEMHE PKpaHa BHICBEUMBAETCS J1aTa U TEKYILIEE BPEMSI;

— Ha CTPOKE HIDKE yKa3aHbl: XMMHUYecKas (popMyia ajerasa, pa3MepHOCTb
Y U3MEPEHHOE TEKYIllee 3HaUEHNE MacCOBOW KOHIIEHTPAIlUH JIEerasa,

— B HW)XKHEW CTPOKE JKpaHa yKa3zaHbl: XuMuueckas (opmylia KUCIOpoAa,
pa3MEpHOCTh W M3MEPEHHOE TEKYyIIee 3HAYEHHE MAaCcCOBOW KOHLEHTPALUU
KHCJIOpOoAa.

[Ipu BkIIOYEHHMH cpabaThIBa€T CBETOBAas HWHIUKAIMS U 3BYKOBas
CUTHajM3aIus 1o mnopory kuciopona (< 18 %) — u3-3a MHEPTHOCTH BBIXOJa Ha
pabouuii peXuM AaTurKa Kuciopoaa. Uepe3 mpoMexyToOK BpeMsi OT 3 10 S5 CEKYH]I
CUTHAJIM3AIIMS OTKJIFOYAETCS U Ta30aHajIn3aTop roToB K padoTe.

[Ipu npeBbIlIEHUN TOPOTOB I0OABUTCS HAIMUCH, KaK MOKa3aHO HIDKE:

Hatuuk 01

10/10/17 13:47:05

SF6 (mr/m3): 6000
> 5000 mr/m3 !!!

02 (00. %): 17,5
<18 06. % !
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[Ipu pabotre ¢ B ocHoBHOe pabouee OKHO OyneT BBITISACTh TaK, Kak

ITOKa3aHO HMKC:

aTuMK 3neras(Mr/m3) Kucnopoa(X) =

6666
4848
3636
2424

1
2
3
4
S
6
7
8

HOpMa
BHMMaHKe!
Tpeeora!

HOPMA — uncieHHbIE 3HaY€HUSI MACCOBBIX KOHIICHTPAILIU BHICBEUMBAIOTCS

3CJICHBIM IIBETOM;

BHUMAHUWE — 4ucieHHblE 3HAYCHUSI MAacCCOBBIX  KOHUEHTpALUl
BBICBCUMBAIOTCS KEJITHIM IIBETOM, 3HAUEHHS KOHLIEHTpauu nocturarot [TK;
TPEBOI'A —  4ucleHHbIE  3HAYEHUS  MACCOBBIX  KOHIICHTpAIUi

BBICBEUHMBAIOTCSI KPACHBIM IIBETOM, ITPEBBIIIEH MTEPBbIN MOPOT.

Ecim  BMecto uncieHHbIX  3HaueHnd — koHueHTpauud Ha  JKKU
razoaHajin3aropa M HHPOPMAIIMOHHOTO OJOKa HAa ITHX 3HAKOMECTax IMOSBITCS
HAJIMUCh « — — — », ATO O3HAYaEeT, YTO B MPUOOPE MO KAKOM MO0 MPUUUHE €CTh
HEUCTPABHOCTh, 00PATUTECHh K U3TOTOBUTEIIO.

["a3zoananmmu3aTop TOTOB K padore.
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