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BBEJAEHUE

Hacrosimuii JOKyMEHT pacnpoCTpaHseTCs Ha PacXOJOMEpPbI-CUETUHUKHU YIbTPa3BYKOBbBIC
«B3JIET MP» B3pbiBo3anuiieHHoro ucnojinenus: Y PCB-7xx Ex u npenHa3zHayeH AJisi 03HaKOM-
JICHUS MOJIH30BATENS C YCTPOMCTBOM pacxoioMepa U MOPSIKOM €ro SKCIUTyaTaluu.

B cBs13u ¢ mocTostHHO# paboTOo# HAJl yCOBEPIICHCTBOBAHHEM IIPHOOpPaA, B PACX0I0MEPE BO3-
MO>KHBI OTJIMUHUS OT HACTOSIIIIETO PYKOBOJACTBA, HE BIMUSIONINE HA METPOJIOTUUECKUE XapaKTepH-
CTUKH, PYHKITMOHAIbHBIE BOBMOYXHOCTH M TIapaMeTPhl B3PhIBO3AITUTHI MPUOOpA.

[IEPEYEHbD ITPUHATHIX COKPAILIEHUI

b1 - 0apbep HCKPO3AITUTHI,

BII - BTOPHUYHBIN H3MEPHUTENbHBINA PE0oOpa3oBaTeb;
DN - TUaMeTp YCIOBHOTO NMPOX0/1a;

ny - U3MEPUTEINIbHBIN YUaCTOK;

IIK - IEPCOHAIBHBIN KOMITBIOTED;

I - IEPBUYHBINA peoOpa3oBarTeb;

I[IYD - IIpaBuia yCTpOHCTBa 3JIEKTPOYCTAHOBOK;
[IDA - mpeobOpa3oBaTens MEKTPOAKYCTUIECKUI,
P35 - PYKOBOJICTBO IO IKCILTyaTaIliH;

Y3C - yapTpa3ByKOBOIl CHTHAI.

[Ipumeuanue - Bun HauMeHOBaHHS WM 0003HAYEHMUSI, BHIIIOJTHEHHOTO B TEKCTE JIOKY-
MeHTa XUpHBIM mpudTom Arial, nanpumep, AKTUBHOE COCT., COOTBETCTBYET €r0 0TOOpaXke-
HUIO Ha JIUCIUIee Mpuoopa.

* % %

* Pacxooomep-cuemuux ynempaseykosou «B3JIET MP» 3apecucmpuposan 6 I'ocyoap-
cmeeHHoM peecmpe cpedcms usmeperuti P® noo Ne 28363-14.

* Pacxooomep-cuemuux ynompazseykogoti « B3JIET MP» ucnonnenuss YPCB-7xx Ex coom-
semcmeyem mpebosanuam Texnuueckozo peenamenma Tamoocennoeo cowsza TP TC 012/2011
«O bezonacnocmu 060py0osaHus 01 pabomul 80 83PbIBOONACHBIX CPEOax» U pa3peuler K npu-
MeHeHUI0 Ha NOOHAO30PHBIX NPOU3BOOCMBaX U 00vekmax co2nacHo Ex-mapxuposxke.

VY noctoBepstolire JOKYMEHTBI pa3MeIlieHbl Ha caiiTe WwWw.vzljot.ru.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

I'APAHTUUN U3I'OTOBUTEJIA

. U3roroBuTens rapaHTUPYET COOTBETCTBHE PACXOIOMEPOB-CUETUYMKOB YIIbTPA3BYKOBBIX
«B3JIET MP» ucnonnenust YPCB-7xx EX TeXHHUECKHUM YCJIOBHUAM B Mpeesiax TapaHTUHHOTO
CPOKa, yKa3aHHOIO B [1aCIIOPTE Ha U3ZENIUE, IPU COOIIOACHNUN CIIEYIOIINX YCIOBHMA:

1. Xpanenue, TpaHCHOPTHUPOBAHUE, MOHTAXK U DKCIUTyaTallUsl U3/AEIUS OCYILIECTBIISIIOTCS B
COOTBETCTBUU C TPEOOBAHUSIMH SKCIUTYyaTallUOHHOMN JTOKYMEHTALIUH.

2. MoHTax M mycKOHallaJoyHble paboThl MPOBEICHBI CIIEUATU3UPOBAHHON OpraHu3a-
e, COTPYTHUKHA KOTOPOH Mponutk o0ydeHue Ha MPEANPUITUN-U3TOTOBUTEIC, U UMEIOT Cep-
TU(UKAT Ha BHIMOJIHEHHUE JAHHOTO BUJA padoT.

Il. B cmyuae BbIxoaa 060pyI0BaHMs U3 CTPOS, TAPAHTUMHBIN PEMOHT MPOU3BOAUTCS B IO-
JIOBHOM WJIM PETHOHAJIBHBIX CEPBHUCHBIX IIEHTPaX, aBTOPU3UPOBAHHBIX 1O paboTe ¢ 00opymoBa-
HUEM TOProBoi Mapku B3iner, npu cobito/1IeHuu yCIIoBUH 3KCILTyaTalliy U TpeOOBaHMil, yka3zaH-
HBIX B 9KCIUTYaTallMOHHOMN JTOKYMEHTAIINH.

III. 3roToBUTEINb HE HECET TAPAHTUHHBIX 005S3aTENBCTB B CIACAYIONINX CITyJasX:

a) OTCYTCTBYET MAcCHoOpT Ha U3/IEIHE;

0) u3zenre MEeeT MEXaHUIECKHE TOBPEIKICHIS;

B) U3JIENINE XPAHUIOCh, TPAHCIOPTHUPOBAIOCH, MOHTUPOBAJIOCH MJIHM SKCILTyaTHPOBAJIOCH C
HapyleHueM TpeOOBaHUH IKCILTyaTallMOHHON JOKYMEHTAIIMH Ha U3CIINE;

r) ObUTO TOMYIIEHO 3aMep3aHue (epexo/ B TBepaoe (pa3oBoe cOCTOSHME) KOHTPOIUpYe-
MOM KUJIKOCTH B MPOTOYHOM YACTH U3JICIIHUS;

1) OTCYTCTBYET WJIM MOBPEKCHA IJI0M0a C MOBEPUTENbHBIM KICHMOM;

€) U3JIeINe WK €r0 COCTaBHAs YacTh MOJ[BEPTajioch pa30opKe WK JopaboTKe;

) TapaHTUs HE PACIPOCTPAHSIETCS HA PACXOJIHBIE MaTEepPHAIIbl U JI€TaIH, UMEIOIIUE Orpa-
HUYEHHBIN CPOK CITY>KOBI.

Nubopmarys 1o cepBHCHOMY 00CITyKHBAaHHIO MPEJCTABICHA HA CaiiTe
http: www.vzljot.ru B paznene CepBuc.

OBO3HAUEHME MCITOJIHEHUIA

B 3aBucuMoCTH OT Ha3HAYEHMS U YCIOBHI IPUMEHEHUSI MOTYT IIOCTaBJISATHCS Pa3IMUHbIE
UCIIOJTHEHUS pacxojoMepoB. VcronHeHne U TUIopa3Mep pacxoIoMEPOB BBITYCKAIOTCS U TO-
CTaBJISIFOTCS] B COOTBETCTBHMHM C KapTOH 3aKasa.

HcnonHeHue pacxogoMepa ONpenenseTcss KOJIUYeCTBOM 30HIUPYIOIUX JIyd4el U CXeMOH
30HAMPOBaHUS NMOTOKA. BapuaHThl HcnoHEHNs pacxogoMepa MpuBeieHb! B Ta0. 1.

Tabmuia 1 - BapuanTsl HCTIOTHEHUST pacXooMepa

O06o3Hauenne KonunuectBo 30Haupyromux Cxema
HCITOJIHEHUSA yueit 30HAMPOBAHUS

YPCB-722 Ex 2 JBYXIIy4eBas 110 AUAMETPY

Moanucb u gata

WHB. Ne noan.

YPCB-733 Ex 3 TpeXJIydeBas 110 XopAam

YPCB-744 Ex 4 YeTBIPEXJIydeBas M0 XopaaM

BHUMAHMUE! C 01.06.2020 r. pacxogomeps! ucnosiHeHuss Y PCB-733 Ex cHATHI ¢ po-
U3BO/ICTBA U He BbINyCKalTcA. ["apanTuiinbie 0053aTeNbCTBA M CEPBUCHOE O0CTYKHUBaHHUE HA
M3TOTOBJICHHBIE M MTOCTaBJIEHHbBIE UCTIOMHEHUS pacxogoMepoB YPCB-733 Ex coxpaHsoTcs.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

1 OIIMCAHUE U PABOTA
1.1 Hasnauenue

1.1.1 Pacxonpomepbl-cueTunku ynbTpa3BykoBblie «B3JIET MP» B3pbIBO3aIIMILEHHOIO HC-
nosHeHus Y PCB-7xx Ex npegHazHaueHbl 111 M3MEPEHUsS BEIMYUH CPETHEr0 00BEMHOTO pacxo/ia
1 00BEMa aKyCTHUYECKU MPO3PAYHBIX JKUIKOCTEH B HAMOPHBIX TPYOONMPOBOAAX B TOM YHCIE BO
B3pPBIBOONACHBIX 30HAX B HIMPOKUX JTMANa30HaX U3MEHEHUs TEMIIEPaTyphbl, IPHU MOCTOSHHOM HIIN
MepEMEHHOM (PEBEPCUBHOM) HAIIPABJICHUHU MTOTOKA U3MEPSEMOM KUIKOCTH.

OcnoBHas chepa npumeHeHus: pacxoaomepa «B3JIET MP» ucnonaenuss YPCB-7xx Ex —
DHEpreTHKa, HererazoBas MPOMBIIUICHHOCTh, XUMHYECKAast TPOMBIIIIJICHHOCTD U T.]I.

PacxomomMep He npemycMOTpeH Jyuis ucnoias3oBanus B cucremax KKX.

Pacxonomep B3pbIBO3ALIMIIIEHHOTO UCITOJIHEHHSI BBIMIOJIHEH B KOPITYCE UCTIOTHEHUS «B3PHhI-
BOHEMpPOHUIaeMast 000JI0UKa, YKOMIUIEKTOBaHHbIM 6apbepoM nckpo3zanutsl (1) B niensix cesazu
BTOpUYHBIN TIpeoOpaszoBarens (BII) — anekrpoakyctuueckue mpeodpazosarenu (I19A). Uckpo-
0e30MacHOCTh BHEITHUX IIeNei oOecreunBaeTcss MOAYJIeM KOMMYTALUU, BKIIOYAIOIIUM Oapbephl,
o0ecrneunBaroIe UCKpoOEe30MacHOCTh BHEITHUX 1ieniel uutepdeiica, 1 KpoMe TOro, BHEIIHUMU
OapbepaMy UCKPO3AIIUTHI, BKIFOYAEMBIMU B Pa3pbiB UCTIOIB3YEMbIX MHTEP(EHCHBIX IeTei pac-
xoJIomMepa.

YPOBEHb B3pbIBO3AIIUTHI — «B3PHIBOOE30IIACHOE IEKTPOOOOPYI0OBAHUE.

Bu1 B3pbIBO3AIINUTEI — «B3PBIBOHEIPOHUIIAEMbIE 000704KH «0» ypoBHs «db» u «ickpobes-
OIacHas JICKTPHUYECKAs 1ICTTb «1» ypoBHS «iby.

1.1.2 Pacxonomep-cueruuk ynprpasBykoBoi «B3JIET MP» ncnonnenus YPCB-7xx Ex co-
oTBeTCTBYET TpeboBanusM TexHudeckoro perinamenta TamoxxkenHoro coro3za TP TC 012/2011 «O
Oe3o0macHOCTH 000pyAOBaHMs Ui paboThl BO B3pbIBOOMacHBIX cpenax», 'OCT 31610.0-2019
(IEC 60079-0:2017), TOCT IEC 60079-1-2013 u I'OCT 31610.11-2014 (IEC 60079-11:2011) u
umeet Ex-mapkuposky: 1Ex db [ib] IC T6...T3 Gb X.

[Ipu ucnonb3oBaHUU UCKPOOE30MACHBIX 1ienel HHTep(helcoB BHEIIHNE Oaphephl TOJKHBI
BeIOUpaThes B coorBercTBuu ¢ [[OCT |IEC 60079-14-2013.

1.1.3 Pacxonomep-cueruuk ynbrpazBykoBoit «B3JIET MPy» ucnonnenus YPCB-7xx Ex, ume-
IOLINH YKa3aHHYIO MapKHUPOBKY, MOXKET YCTaHABIMBATHCS BO B3PHIBOOIIACHBIX 30HAaX MOMEIIEHUH 1
HapyKHBIX YCTaHOBOK cornacHo Ex-mapkupoBke, TexHndyeckoro persiiaMmenTa TaMoxeHHOTro coro3a
TP TC 012/2011 «O Ge3onacHocTH 000pyAOBaHUSA U1t pabOTHI BO B3phIBOOIIACHBIX cpeaax», [OCT
31610.0-2019 (IEC 60079-0:2017), T'OCT 31610.11-2014 (IEC 60079-11:2011), T'OCT IEC
60079-14-2013, rnase 7.3 [IYD u aipyruM HOpMATUBHBIM JIOKYMEHTaM, PEriIaMEHTHPYIOIIAM TIPH-
MEHEHHE 3IEKTPOOOOPYI0BAHNUS, PACIIOI0KEHHOTO BO B3pHIBOOIIACHON 30HE U CBA3aHHOT'O UCKPO-
0e30IacCHBIMH 3JIEKTPUUYECKUMU IIETISIMU C 3JIEKTPOTEXHUYECKHUMH YCTPOMCTBAMM, PACIOIOMKEH-
HBIMU BHE B3PBIBOOIIACHOU 30HBI.

1.1.4 Pacxonpomep-cuetuuk ynbTpa3BykoBoil «B3JIET MP» ucnonanenus YPCB-7xx Ex
o0ecreuynBaer:

- U3MEpPEHUE CPEHEr0 0OBEMHOI0 PACcX0/1a )KUIKOCTH JUIsl JIF0OOT0 HAINpaBJIeHUs TOTOKA;

- onpejieNieHne 00beMa KHUIKOCTH HapacTaIOLUM UTOIOM OT/EIBHO JUIsl MPSIMOTO U 00paT-
HOT'O HaNpaBJIEHUs MOTOKA U UX alre0pandeckoil CyMMBbI ¢ y4ETOM HaIPaBICHHS MOTOKA KHUIKO-
CTH B TPyOOTIPOBO/IE;

- OllpeesieHNe TeKYIIEero 3HaUeHHUsI CKOPOCTH U HalpaBJIEHUS MTOTOKA KHUJIKOCTU B TPyOO-
IIPOBOJIE;

- I03UpOBaHUE NPEABAPUTENHHO 33JaHHOT0 3HAaUeHUs 00beMa KUAKOCTU WIH JO3UPOBaHHE
B PEXHUME «CTapT-CTOM» (II0 COOTBETCTBYIOIIEMY BXOJHOMY CUTHAIIy YIPABJIEHUS) U OIpEEe-
HUE TIPU 3TOM BEJIMYMHBI OTMEPEHHOM J103bl, BDEMEHHU JO3UPOBAHUS U CPEJHETO 3HAYEHUS pac-
X0J1a B IIPOLECCE NO3UPOBAHNUS;
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- BBIBOJI PE3yJIbTaTOB M3MepeHus B Buae TokoBoro (HART), yacTOTHO-MMITYIbCHBIX H/WJIH
JIOTUYECKUX CUTHAJIOB;

- BBIBOJ] U3MEPHUTEIBHOM, AMArHOCTHYECKON, YCTAHOBOYHOM, apXUBHOH H T.JI. UH(OpMAIUH
Ha JUCIUICH 1 Yyepe3 mocienoBareabHblil nHTepdeiic RS-485;

- BO3MOXHOCTb IIPOIPaMMHOI0 BBOJIa YCTAHOBOYHBIX IAPAMETPOB C YUETOM MHJIMBUyasIb-
HBIX OCOOEHHOCTEH M XapaKTEepUCTUK 0OBEKTa U3MEPEHNUS;

- apXMBHUPOBAHME B YHEPIOHE3aBUCUMOM NMaMATH Pe3yIbTaTOB U3MEPEHUN U YCTAHOBOYHBIX
[1apaMeTpoB;

- aBTOMAaTUYECKUM KOHTPOJIb U MHIAMKALMIO HAJIUYMS HEIITATHBIX CUTyalMil U OTKAa30B, a
TAK)KE 3aIMCh B COOTBETCTBYIOIINE KyPHAJIbl BDEMEHHU UX BO3HUKHOBEHMS, BUAA U IIIUTEIIBHOCTH;

- 3aIUTY apXUBHBIX U YCTAHOBOUYHBIX JAHHBIX OT HECAHKIIMOHUPOBAHHOI'O JOCTYIIA.

1.1.5 JIonoiAHUTENBHO K OCHOBHBIM ()YHKLHSAM B pacxoJOMepe MpeayCcMOTpeHa BO3MOXK-
HOCTb ONpPEAETICHNUs MacCOBOI'0 pacxXo/la ¥ MacChl pabovei )KUIKOCTH 1OcIe BBOA B IPUOOP 3Ha-
YEeHUS €€ TUIOTHOCTH B TPYOOIPOBO/IE.

1.2 TexHn4eCcKHUE XapaKTEPUCTUKHU

1.2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHKU PACX0J0Mepa MPUBEIEHBI B Ta0I.2.
Tabmmua 2 - OCHOBHBIE TEXHUYECKHE XapAKTEPUCTUKU

HaumenoBanue napamerpa 3HaueHue napameTpa

1. Iunametp ycnoBHoro npoxoaa, DN 25-1000

2. MakcuMaJibHasi CKOPOCTh KHUJIKOCTH B TPYOOIIPOBOJIE, V, M/C cMm. 1m.1.2.2

3. UyBCTBUTEIBHOCTh PAcX0OJ0Mepa M0 CKOPOCTH MOTOKA, He OoJiee, M/c 0,01

4. HauGonbiee nasiaeHue B Tpyodonposoae, MIla He Oosee 2,5 (mo 16 — mo 3akasy)

5. Temnepatypa paboueii xuakocta,* °C ot munyc 30 1o +160

6. HanpspxeHne muTaHus =24 B (cm. m.1.2.4)
© 7. lloTpebasiemast MOIIHOCTH, BT He Ooiee 8,5
EI 8. Cpennsist HapaOOTKa Ha OTKa3, 4 100 000
3 9. CpenHuii CpOK CITy»KOBI, JIET 25
E * - MaKCHMaJIbHOE 3HAUEHHE TeMIIepaTyphl paboueit >KUIKOCTH 3aBUCUT OT THUIIA TIPUMEHEH-
2 HOro B pacxoaomepe [19A:

- st [I9A B-107 Ex makcumaneHas temneparypa +140 °C;
5 - st [I9A B-118 Ex n II9A B-214 Ex makcumansHas teMneparypa +160 °C.
=
2 1.2.2 Pacxonomep obecrneuynBaeT U3MEepEHNE CPeTHET0 0OBEMHOTO PAcX0/ia MPH CKOPOCTH
d noToka 70 20 M/C B COOTBETCTBUH C (POPMYIION:
= Q=2,83.10%v-D?,
= rie Q — cpenHmit 06BEMHBII pacxos, Mo/4;
E V — CKOpOCTh MIOTOKA, M/C;
= D — BHyTpeHHHUIi [uameTp TpyOOIpoBoAa, MM.
§ Omnpenenenne oo0beMa NPOU3BOJUTCS IIPU CKOPOCTH MOTOKa He 6ozee 10,6 m/c.
© 1.2.3 Pacxonomep cootBerctByeT TpeboBanusam ['OCT P 52931-2008 o ycroitunBocTu:
& - K KJIMIMaTHYE€CKUM BO3JIEHCTBUSIM — B COOTBETCTBHH ¢ Tpymmoi C4 (Temmneparypa oKpyxa-
3 romeit cpensl ot MuHyC 30 10 50 °C, OTHOCUTENbHAS BIAXHOCTB J10 95 % mpu Temmeparype 110
E 35 °C u Gonee HU3KUX TeMIiepaTypax 0e3 KOH/ICHCAIUH BJIark);
g - K BO3JICHCTBHIO aTMOC(EPHOTO JIaBJICHUsI — B COOTBETCTBUU C Tpymmoi P2;
= - K BO3/ICCTBUIO CHHYCOUJAIbHBIX BUOPAILIU BEICOKON YaCTOTHI — B COOTBETCTBUU C TPYII-
} ot N2.
=
2
%
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I[Ipumeuanue - [Ipu ucnonap3oBaHUM NocTaBiIsieMoro no 3akasy repmodexia TEPMOTEK
¢ oborpeBom npou3BoacTBa AO «Tpactunrex», BIT MokeT sKCIuTyaTupoBaThCs MPU TEMIIEPATYPE
okpykatoriero Bo3ayxa no munyc 60 °C. IIpu 3ToM BKIIFOUEHHUE pacXxooMepa B padoTy u mmoaaya
Ha HETo MUTAHUS JT0JDKHO MPOU3BOIUTECS TOIBKO MPHU TOCTHXKEHUH TeMIIepaTypbl 000JI0UKH MHU-
Hyc 30 °C u BbI1IIE.

CreneHp 3alIUTHl pacX0JJ0OMEpPa COOTBETCTBYET:

- B MOHOOJI0OUHOM mcnofHeHuu: koay IP67 mo 'OCT 14254-2015;

- B pa3JIe]IbHOM MCIIOJHEHUU: IIEpBUYHBIN IIpeoOpa3zoBatens — koay |IP68, BTopuuHslii npe-
obpazoBarenb — koay IP67 mo T'OCT 14254-2015.

1.2.4 DnexkTponuTanue pacxogoMepa OCyIIECTBISETCS CTAOMIN3UPOBAHHBIM HAIIPSKEHUEM
MOCTOSTHHOTO TOKa B Auarna3oHe ot 22 10 26 B ¢ ypoBHeMm mynbcaruii He 6osee £+ 1,0 %.

[Tutanue ot cetn nepemennoro Toka 220 B 50 ['t; oGecnieynBaeTcst ¢ TOMOIIBIO HCTOYHUKA
BropuyHoro nutanus «B3JIET UBII» ucnionuenust UBI1-24.24 (npunoxenue K). B ciyuae HeoO-
XOJMMOCTH pean3aluid cucTeMbl Oecrniepedoitnoro nutanus, UBII-24.24 pekomenmyeTcst mo-
Ko4ath K cetu 220 B uepes ucrounnk decnepedoitnoro nuranus ~220 B/=220 B.

CtpykTtypa opranusanuu pesepHoro nutanus no cxeme 220VAC/24VDC (ucnoiab30BaHUS
akkymyssiTopHbix Oatapeit 24 VDC ¢ cucremoit ABP) He nomyctumo s muTaHust IpuOopoB HC-
nonHeHus: Baner YPCB-7xx Ex BBuaY TOTr0, 4TO B JAaHHOW CTPYKTYpPE BBIXOJAHBIM HAMPSKEHUEM
npu oTcyTcTBUM cetn ~220 B, sBisercs HecrabmimsnpoBanHoe Hanpsokeane AKD B nmuamasone
22...29 B, xoTOpOe MpeBBILIaeT HAMPSKEHHE CPadaThIBAHUS CXEMbl CHMUCTOPHOM 3aIUTHI TIPU-
0opa 1o NUTaHWIO, OTPaHUYEHHON Ha ypoBHE 26 B. Mcnonbp3oBanue JaHHON CXeMbl IPUBEAET K
MepPEropaHuIo MPeIoXpaHUTEeNeH 1Mo IensIM MUTaHus mpudopa.

BHUMAHHE! B cayuae omkaza om ucnonv3oeanus UBII-24.24 u obecneuenun nex-
MPORUMAHUA PACX000OMEPA OM UHOU CUCHEMbl RUMAHUSA, HE00X00UMO CMPO20 COOII0amb
mpebosanus K Kayecmey 3J1eKmponumanus, npueedennsle ¢ oannom nynkme. Ilpu necoonio-
OeHUU OaHHO20 MPedosanUs 6 cyyae nepeopanus npedoxXpanumereil 6 yenu NUMAaHUsA pac-

§ Xo0omepa, 2apanmuiinvle 00:A3amenpbCcmea Ha npudop He pacnpocmpanaiomces!
i 1.2.5 Buemnue cBs3u:
(5]
S - YHUBEPCAILHBIC BBIXOBI — 2 IIT.;
g - uarepdeiic HART (TOkOBBIi BBIXO/);
= - uatepdeiic RS-485 (mpotokosnr ModBus);
£ - JIOTUUECKUI BXO/I.
O
>
; 1.2.6 BxonHble U BBIXOJHBIE TTApaMETPhI, XapaKTEPHU3YIOIIHe NCKPOOE30MaCHOCTh HHTEP-
. eticHbIX 1ered YPCB-7xx EX, He nmpeBbIIIalOT BEIMYKMH, YKa3aHHBIX B Ta01.3 1 B Ta01.4.
g p YK
& Tabmuna 3 - BxoaHble mapaMeTpbl HCKPOOE30MMaCHBIX IeTei
P Hckpobe3onacHble menu Ui, B li, MA Pi, Bt Ci, Mme® | Li,mI'n
& Wnrepdeiic HART, TokoBBIi BBIXOT 30 105 2,0 ~0 =0
= Huckpernsie nenu: natepdeiic RS-485, yan- 16 160 10 <0 ~0
% BEpCAaJIbHbIC BBIXO/IbI, IOTHUECKHUI BXOJ ' - -
[52d
o .
Tabnuna 4 - BeixogHbie mapaMeTpbl HCKPOOE30NacCHBIX Henen
© Hckpode3onacHble 1enu Uo, B lo, MA Po, Bt Co, MK®D | Lo, MI'n
E: Wnrepdeiic HART, TokoBBIH BBIXO]T 22,2 120 0,7 0,14 0,2
s Huckpetnsie nenu: narepgeiic RS-485, yau-
é BepCaJIbHbIE BBIXOJIbI, IOTUUECKUN BXO/T 111 285 0.8 0,38 0.25
=
=}
2 1.2.7 Pabora pacxomoMepa JIOIycKaeTcs Kak ¢ UCIIOb30BaHNEM TOJIBKO BHYTPEHHUX Oaphe-
POB HCKPO3AIIUTHI, TAK ¥ C IPUMEHEHUEM JIOTIOJTHUTENBHBIX BHEIITHUX OAPhePOB HCKPO3AIIUTHI (CM.
c
(=3
]
=
%
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

n.1.5.4). XapakTepucTuku HCKpOOE30MacHbIX LENel U pa3IMyHbIe BAPUAHTHI MOJKITIOYCHHUS BHEIII-
HUX OapbepoB npuBeacHb! B [Ipunoxkenusx B u I'. MckpobezonacHOCTs MHTEPHEHCHBIX IIeTICH
o0ecrieunBaeTcs TOIBKO MPU MCIOIb30BAaHUN BHEUIHUX OaphepOB HCKPO3AIIUTHI.

1.2.8 MakcumalbHble BBIXOJHbBIE TApaMETPbl BHYTPEHHET0 0apbepa HCKPO3ALIUTHI B LIEIAX
BII-IIDA, xapakTepu3ymolue HCKpoOe30macHOCTh, C y4eTOM apaMeTpoB JIMHUMH cBsi3u BU-T10A,
HE MPEBBIIIAIOT 3HAYEHUH, IPUBEICHHBIX B Ta0I.5.

Tabnuua 5 - BeixogHble mapaMeTpbl BHYTPEHHET0 6apbepa UCKPO3aLTUThI

ITapametp 3HaueHue
NmnynecHoe Hanpsbkerue ounossipHoe, Uo, He Goee, B 13,3
Tok (amMmunTyAHOE 3HaYeHHe B uMIyIbce), lo, He Oomee, A 0,4
Emxocts Cy, He 6omee, MKD 0,9
WnpyktuBHOCTS Lo, HE Oonee, MK 'H 200
JITUTenhHOCTh UMITYIILCOB B TOCHUIKE, HE OoJiee, MKC 0,6
JUTMTenbHOCTh MMITYITECHOW TIOCBUTKH, HEe 0oJiee, MKC 8,4
CKBa)XKHOCTh IIOCBIIOK, HE MEHEE 2000

1.2.9 MakcuManbsHbIe BXOJHBIE HCKpoOe3omacHbie mapameTpsl [I1DA (¢ kabenem):

- emkocth Ci— 0,01 Mx®D;

- UHAYKTUBHOCTH Li — 70 MKI'H.

1.2.10 BHemHuii BUJ ¥ MaccorabapuTHBIE XapaKTEPHUCTUKH PAcXoioMepa NMPUBEICHBI B
[Tpunoxxenuu A.

1.3 MeTtponorudeckie XapakTepucTUKU

1.3.1 Ilpenensl qomyckaeMoil OTHOCUTENBbHON OTPELIHOCTH IIPU U3MEPEHUH, PErHCTPaLliy,
XPaHEHUH U Iepesiade pe3yabTaToB U3MEPEHUs CPEHEr0 00BEMHOTO PACX0a, 00beMa KUIKOCTU
IpH JIF0OOM HaIPaBJICHUU MOTOKA, P YCIOBUAX IKCIUTyaTallMM U MOHTaXa, YKa3aHHBIX B HACTO-
AIeM PYKOBOJICTBE, HE MPEBBIIIAIOT JAHHBIX, ONPEACISIEMbIX TI0 (hopMyIIam:

d=+0,8+0,1/v— mns 1ByXIy4eBOTO 30HIHPOBAHUS;
0=%0,25+0,1/v — 11 4eTbIpexIy4eBOro 30HIMpPOBaHMs,

rze § — npezesnsl J0NyCKaeMol OTHOCUTENIBHOM MOTPEeIHOCTH, %o;

V — CKOpOCTb MOTOKA, M/C.

1.3.2 lIpenensl fonyckaeMoi OTHOCUTEIBHOMN MOTPEUTHOCTH U3MEPEHHS BpeMEHH padoThl B
pa3nuyHBIX pexxumax He mpeBbimaioT £ 0,1 %.

1.4 KoMIUIEKT ITOCTaBKHA

CocraB pacxogomepa YPCB-7xx Ex npu moctaBke — B COOTBETCTBHH € TaOiuiei 6.
Tabmuia 6 - CocraB pacxomomepa
HawnmMenoBanue 1 yciioBHbIE 0003HAYCHHUS Kon. | [Ipumeuanue
1. Pacxomomep-cuetunk ynsTpa3zBykoBoit B3JIET MP. Mcnonaenne YPCB-7xx Ex [Tpumeu. 1
2. [Tacnopt
3. PYKOBOI[CTBO I10 OKCIUTyaTallun
[Ipumevanus:
1. Tunopa3mep U UCIIOIHEHUE PACXOAOMEPOB — B COOTBETCTBHHU C 3aKa30M.
2. PyKoBOACTBO 1O 3KCIUTyaTallMy M KapThl 3aKa3a Ha JAHHOE M3/EIHE U JIPYTYIO MPOIYK-
IIUI0, BBITTYCKaeMyIo GUpMoit «B3neTy», pa3meliieHsl Ha caiiTe mmo aapecy: Www.vzljot.ru.
TaM ke pa3menieH nakeT Nporpamm «YHHUBEPCATbHBIM MTPOCMOTPIIMKY, BKIIOYAKOIIUNA B
CBOW COCTaB MHCTPyMEHTalIbHYI0 nporpammy «Mouutop Biner MP YPCB-7xx» ans paboTsl ¢
puOOPOM TI0 TIOCTIeIoBaTeIbHOMY HHTepdeiicy RS-485.

A

[Tpumeu. 2
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

1.5 YcrpoiictBo u pabora

1.5.1 IlpuHuumn paboTs

1.5.1.1 o npunImmy paboThl pacxooMep OTHOCHUTCS K BPEMSI-UMITYJIbCHBIM YIbTPa3BYKO-
BBIM pacxoJioMepam, padoTa KOTOPBIX OCHOBAaHA Ha U3MEPEHUU Pa3HOCTH BPEMEH MPOXOKACHUS
yibTpasBykoBoro currana (Y3C) B ®KHIKOCTH MPU PACIIPOCTPAHCHUU CUTHANA 110 U MPOTHB T0-
TOKa B TpyOOMIpOBO/IE.

1.5.1.2 IIDA ycraHaBnuBarTcs B u3MepuTeNbHbIN yyacTok (1Y) mo xopaam (cM. puc.1), 00-
pasyst IepBUYHBIN ITpeoOpa3oBarelis pacxoa (o quaMeTpy sl ABYXJIy4eBOTO 30HAUPOBAHHS).

Y
R , e e e e e

B

Puc.1 - Cxema npoxoxxaenust ¥Y3C

DneKTpuYecKrue 30HIUPYIOLINe UMITYIIbChl, TeHepupyembie BIl B kax10M n3MepuTeIbHOM
KaHaJje, nonepeMeHHo nocrynatotT Ha [19A1 u I[1DA2.

V3C, nznyqaemslii onHuM I1DA, mpoxoauT yepe3 ABMKYLIYIOCA MO TPYOOIPOBOY KHUJI-
KOCTb 1 BocripuHUMaeTcs apyrum [19A. Tlpu qBMKeHUH KUJIKOCTH IPOUCXOAUT CHOC YIIbTPa3By-
KOBOH BOJIHBI, KOTOPBII MPUBOAUT K U3MEHEHUIO BpeMeHH pactpocTpaHeHus Y3C: Mo moToky
xuakoctu (ot [IDA1 k I1DA2) BpeMs npoxok/1eHUs1 yMEHbIIAaeTcsl, a NpOTUB NoToka (ot [I19A2
k [I9A1) — Bo3pacraer. PazHocTh BpemeH npoxoxaeHus ¥Y3C nmo akyCTHYECKOMY TPakTy 1O U
HPOTUB TIOTOKA XUAKOCTH AT MpOnopiruoHaTbHA CKOPOCTH MOTOKA V U, CJI0BATEIbHO, 00bhEM-
HOMY pacxojy ®KHJIKOCTH Q.

[udposoii criocod 06padoTku npuHUMaeMbIxX [I19A curnanoB oOecrieuuBaeT yCTOHUYHUBYIO
paboTy B yCIOBHAX MOMEX, a TAKXKeE YIPOIIAeT HACTPOHKY pacxoJoMepa Ipy BBOJIE B IKCILITyaTa-
IUIO.

1.5.1.3 3naueHne pacxoja OnpeaAessieTcs: Py BBITOJTHEHUN YCIOBUS:

QOTC < Qa
riie Qorc — MUHMMAJILHOE 3HAYEHHE PAacXo/ia (HIKHsA OTceuKa), M>/u;
Q — TeKyIlee 3HaUYEHUE PAcX0/a, M>/4.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

PexoMenyeMoe 3HaUueHHE HIDKHEH OTCEYKH COOTBETCTBYET CKOpocTH moToka 0,035 m/c.

Ecnu Bemonasercs ycnoue Q < Qorc, TO B pacxooMepe U3MEpEHHOE 3HAUCHHE Pacxoa
NIPUPABHUBACTCS HYIIO, MPEKpaIIaeTcsl HAKOIUICHHE 00beMa W BbIlaya UMITYJIbCOB Ha YHUBEP-
CQJIBHBIX BBIXOJAX.

[Tpu BeImoHEHNHN yeIoBUS Q > Qmax (T11e Qmax cooTBeTCTBYET cKOopocTH moToka 10,6 m/c)
U3MEPEHHUE pacxo/ia MPOoI0IHKAETCs, HO MPEKpaIIaeTCcsl HAKOIUIEHUE M apXUBUPOBaHHE 00beMa,
BbIJIa4a UMITYJIbCOB HA YHUBEPCAIILHOM BBIXOJI€, & TOK Ha BBIXOJIC CTAHOBUTCS PABHBIM BEPXHEMY
3HAYCHUIO JIara3oHa.

1.5.2 YcrpoiicTBO pacxomomepa
CTpykTypHas cxeMa pacxojomepa IpuBe/ieHa Ha pUc.2.

B3p biBOONacHas 30Ha

Pacxonomep-cuetuuk ynstpassykoBou «B3JTET MP»

UcnonHenune YPCB-744 Ex B3pbiBob6e3onacHasa 30Ha

I ~ 2208500y
BTopuuHbin npeobpa3soBaTtenb |
o Bnok aneKTpoHUKK I VcTouHMK
oaynb = . BTOPUYHOTO
AUTaHUA Moayne Mutanne =24 B nutaHus =248
Moayne KOMMyTaumm - |
[AONOMHUTENbBHBIX TokoBblit BbIXOA
MHTepcheiicos 1T 1_ o "| |
i YHusepc. Bbixog 1 | '
> WHavkaTtop | >I 5 |
Bzz;':‘:::‘l"e Yuusepc.Bbixog2 | | 6"3‘”“"‘3 :
> apbepbl
|
¢ e b CurHan ynpasneHus ] UCKpo3auwmThbl |
-rrF-———"—""""""""- -I— == |
Knasuatypa | |
- RS-485 | i |
I b e s e e
Moayne o6patoTkmn I
‘ I
Lo
BxoAHble MOAYNMN ¢ | :
> BapbepaMu MCKPO3aWUThI I : I'Iorperrenu |
[ A A A | [ Y | I uHopmaLmu |

MN3A 1.1|=
MN3A 1.2/«
MN3A 2.1|=
M3A 2.2/«
MN3A 3.1|=
M3A 3.2/«
MN3A 4.1

MN3A 4.2/«

M3mepuTenbHbI y4acToK

Puc.2 - CtpykTypHas cxema 4eThIpeXIy4eBOro UCIIOIHEHHS pacxooMepa

Pacxonomep-cuerunk ynbprpasBykoBoit YPCB-7xx Ex cocToUT U3 H3MEPUTENHHOTO y4acTKa
C YCTAHOBJICHHBIMH Ha HEM JBYMS MJIM YETHIPbMsI TapaMu Bpe3HbIX (BBUHUMBaeMbIX) [IDA u BTO-
pUYHOTO IIpeodpazoBaTes.

[I3A paboTaioT HmONMEpeMEHHO B JBYX peXMMax: M3JIydeHHs, Korjaa npuxoasmui ot BII
ANEKTPUUECKUH UMIYIIbCHBIA CUTHAN TIpeo0pa3yeTcs B YIbTPa3ByKOBbIE KOJICOAHNUs, U TIpUEMA,
KOTJa yJIbTPa3BYKOBBIE KOJI€OaHUS KUAKOCTH MPeoOpa3yloTcsi B COOTBETCTBYIOLIMNA 3IIEKTpUYe-
CKHI CUTHAJ.

BII comepxuT 37€KTPOHHBIE MOAYNH, YHPABISIOMINE 3JIEKTPOAKYCTHUECKUM 30HANPOBa-
HHUEeM, 00padaThIBAlOIINE H3MEPUTEIBHBIE CUTHAJIBI, a TAK)KE BBIMTOJHSIONIAE BTOPHUHYIO 00pa-
00TKY M3MEPUTENIBbHOM HH(pOPMAIIHH.

Jliia obecriedeHnst BHEITHUX CBsI3€ BTOPUUHBIN MpeoOpa3oBaTesb pacxooMepa UMeeT ABa
YHUBEPCAJIBHBIX BBIXO/A, BXOJ BHEIIHETO JAUCKPETHOro curHana, uarepdeiic RS-485, a taxxke
TOKOBBIN BbIX0J ¢ uHTEpheiicom HART.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

1.5.3 YpoBHH noctymna

1.5.3.1 Pacxomomep UMeeT TpU YpOBHS JIOCTYIAa K YCTAHOBOYHBIM IapaMeTpaM, KOTOphIE
OTIPENIeNIAIOTCS KaK PEKUMBI:

- HACTPOUKA — pexHuM HaCTPONKHU H MOBEPKH;

- CEPBUC — pexxum nmoaroToBKH K IKCILTyaTaluu;

- PABOTA — skcrutyaTalimOHHBIA PEXKUM (PEKUM TTOJIB30BATEN).

Pexcum HACTPOMKA 3anaercst IyTeM 3aMBIKAHMS TIPEMbIUKOil KOHTAKTHOM maps! J1 Ha
Moxayie kommyTanuu (cM. puc.A.3 [punoxenus A). Pexxumber CEPBUC u PABOTA nipu otcyT-
CTBUU IIEPEMBIUKH Ha J1 3a1a10TCSI COOTBETCTBYIOLIUM IOJI0KEHUEM Nepekntodarens SK1.

1.5.3.2 Pexxumbl OTIIMYAOTCS ypOBHEM J0CTyNa K HHGoOpMaIuu, (MHIAIAPYeMOW Ha JTHC-
iee u/nim nepenaBaemoi o uatepdeiicam RS-485 u HART) 1 BO3MOXKHOCTSAMH 10 U3MEHEHHUIO
YCTaHOBOYHBIX [TaPaMETPOB pacxoioMepa.

Hau60o1b1mmmMu Bo3MOKHOCTAMHU obnanaer pexum HACTPOMKA. B stoM pexume HHIH-
HUPYIOTCS BCE MapaMeTpbl M BO3MOXKHAa MOAM(UKAIUS BCEX YCTAHOBOYHBIX MapaMeTpOB.
Haumenbmmmu Bo3moxkHOCTsIME 007aaet peskum PABOTA.

1.5.3.3 Pesxum PABOTA — 3T0 peXuM dKCIUTyaTalliyd pacxojoMepa Ha 0OBbeKTe.

B pexxume PABOTA mnonb30BaTens UMeeT BO3MOXKHOCTh TPOCMATPUBATD:

a) u3MepsieMble 3HAUCHHUs MapaMeTPOB: 0ObEMHOT0 pacxoia, 00beMOB, HAKOIIICHHBIX TIPH
OpsSMOM M OOpPaTHOM HAIPaBJICHUU MTOTOKA, a TAKXKE UX alreOpanvecKkoil CyMMBI, CKOPOCTH JIBH-
YKEHUS JKUJKOCTH,

0) coziepKIMO€E apXHBOB U XKYPHAJIOB (33 HCKIIOYEHUEM JKypHaJIa ISHCTBUI OJIB30BATES);

B) KOH(pUTyparmoHHbIE MapaMeTPhl: PEeXUM Iepexoa MPUOOPHBIX YacOB Ha «3UMHEe» /
«JIETHEE» BpPEeMsl, XapaKTePUCTUKN YHUBEPCATBHBIX M TOKOBOTO BBIX0/1a, BHEITHETO BXO/A yIIPaB-
JICHUS,

r) mapaMeTpbl paboThI:

- OKa3aHUsI IPUOOPHBIX YACOB;

- mapaMeTpsl cBsi3u 1o nuHTepdeiicam RS-485 u HART,;

- BpeMsi Havaja v MpoJI0JDKUTENIbHOCTh HemTaTHbIX cuTyauuid (HC);

- CJIOBA COCTOSTHUSI M3MEPHUTEIHHBIX KaHAIOB M BBIXOJIOB.

B pexxume PABOTA mnosb30BaTenis UMEET BO3MOKHOCTh YIPABIATH 103UPOBAHUEM, TIPE-
BapUTEJIBHO 33/1aB 3HAUCHHE 00beMa /1035l JKUAKOCTH, UM B PEXKHME «CTApPT-CTOI», YCTAHABIIH-
BaTh MapaMmeTpbl paboThl o uHTepdeiicy RS-485: cereBoii agpec mpubopa, CKOpOCTh PabOTHI,
JUTATEIIEHOCTD 33/IEP’KKH U TIay3Hl.

1.5.3.4 Pexxum CEPBUC — 3T0 pexuM NOArOTOBKH pacxo0Mepa K dKCILTyaTalluy Ha 00b-
exre. B pexxume CEPBUC nononnutensHo (1o otHomeHuo K peskuMy PABOTA) Bo3MOXKHO:

a) IpOCMAaTPHUBATh )KypHaJ JeHCTBUI MOIb30BATENS;

- MapaMeTpbl U3MEPUTEIBHOTO YUacTKa,

- TEXHOJIOTUYECKUE TTapaMeTphl;

0) mpocMaTpuBaTh U U3MEHSITh:

- mapaMeTpsl 00pabOTKH Pe3yIbTaTOB U3MEPEHNUS;

- €IMHUIIBI U3MEPEHUsI pacxojia (oobema) [M3/a; M%/c; n/MuH (M3; m];

- HACTPOMKHM BXOJIa YIpaBJIEHUs, TOKOBOT'O M YHUBEPCAJIbHBIX BBIXOJIOB,;

- HACTPOWKH WHTEPBAITBHOTO apXUBa;

- MOKa3aHMsl MPHUOOPHBIX YaCOB;

- peXHM Tepexo/ia MPUOOPHBIX YaCOB HA «3UMHEE» | «ICTHEE» BPEMS;

B) OOHYJISATH CUETYHK OOBEMOB;

I') OYHIIATH KYPHAIBI (32 HCKIFOUCHHUEM JKypHAJIa H3MEHEHHI PEKUMOB) U apXHUBBI.

1.5.3.5 B pexume HACTPOMKA B0O3MOXHO MPOCMATPHBATh ¥ MOAM(BUIMPOBATH BCE Ma-
pamMeTpsl 6€3 UCKITFOYCHUSI.

B sToM pexxuMe Mpou3BOAMTCS HACTpOWKa MpUOOpa B Mpolecce MPOU3BOJACTBA M HOCTH-
pOBKa (KannOpoBKa) MpH MOBEPKE, a TAKKE 3allUCh B MAMATh 3aBOACKOr0 HOMEpa pacxojaomepa 1
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OUHNCTKa KypHaya u3MeHeHuil pexumos. Ilocie nepeBona pacxogomepa B peskxum CEPBUC win
PABOTA u mioMOMpPOBKH TOCIOBEPUTEIEM KOHTAKTHOM mapbl J1, mepeunciaeHHBIC BBIIIEC
HACTPOIMKHU CTAaHOBSITCS HEAOCTYIIHBI.

1.5.4 BuemHue cBs3U

1.5.4.1 UnTepdeiic RS-485.

[TocnenoBarenbublil naTepdeiic RS-485 mo3Bosier noxy4ars HHGOpPMALIUIO 00 U3Mepsie-
MBIX M YCTaHOBOYHBIX IapaMeTpax, a Takke MOAU(UIUPOBATh JOCTYIIHbIE YCTAHOBOYHBIE M1apa-
metpel. UuTepdeiic RS-485 nognepxuaet nporokos RTU ModBus. Ckopocts 0OMeHa 1o MH-
tepdeticy RS-485 (ot 2400 no 115200 box), a Takxke mapameTpsl CBSA3M YCTaHABIUBAIOTCS IPO-
IPaMMHO.

Hutepdeiic RS-485 obecrieunBaeT CBsA3b 10 KaOEIIO B IPYIIIE U3 HECKOJIBKUX a0OHEHTOB,
OJTHUM U3 KOTOPBIX MOkeT ObITh I1K, mpu mummHe nuanu cBsizu 10 1200 m.

[Toaxmouenue agantepa cotoBoit cBsizu ACCB-030 k unTepdeiicy onuHOUHOTO TprbOOpa
WIN K JIMHUM CBSI3U TPYIIIBI TPUOOPOB JTaeT BOZMOXKHOCTD IepeaaBaTh HH(OOPMAIUIO IO KaHATY
COTOBOM CBsI3U, B TOM 4Hcie U B VIHTepHeT.

Hcnonp3ys KaHa COTOBOM CBS3H, MOKHO Ha 0a3ze mporpamMMHoro komiuiekca «B3JIET CIT»
OpPraHU30BBIBATH JUCIIETYEPCKYIO CETh JUIsI MHOIMX OJIMHOYHBIX U IPYII NPUOOPOB KaK OJHOTHII-
HBIX, TaK U PA3HOTUIIHBIX 10 HA3HAYEHHUIO.

CxeMa BBIXOJHOM IIETM W XapaKTepucTuku umHTepdeiica RS-485 nmpusenensr Ha puc.B.8
IIpunoxenus B.

1.5.4.2 UnTepdeiic HART

Wntepdeiic HART peann3oBan Ha 6a3e TOKOBOTO BBIXOJa PAacXoJOMepa U MCHOIb3yeTCs
JUISL CYMTBIBAHUSI U3MEpHUTENbHOM nHpopManuu u yrnpasieHus npudopom B SCADA-cucremax.
HART npoTokon ocHOBaH Ha METOJIe Nepelaud AaHHBIX C MOMOIIbI0 YACTOTHOW MOMYIISIIUU
(Frequency Shift Keying, FSK), B cooTBeTCTBMM ¢ KOMMYHHUKAallMOHHBIM cTangapToM Bell 202.
Ludposas nnpopmanus nepenaéres yactoramu 1200 ' (mormueckas 1) u 2200 ' (morugeckuit
0), KOTOpBIE HAKJIABIBAIOTCS] HA AHAJIOTOBBII TOKOBBII CUTHAJ.

YacToTHO-MO1yIMPOBAHHBIN CUTHAI SBJIIETCS IBYIOJISPHBIM, U IPU IPUMEHEHUU COOTBET-
CTBYyIOLIEH (pUIbTpAIMM HE BIMIET HA OCHOBHOM aHanorosbiil curHan 4-20 MA. CkopocTs nepe-
nmaun manueix 11t HART cocrasister 1,2 kOut/c.

HART mnpotokon peanusyeT ypoBHU 1, 2 u 7 stanonnoit moaenu ISO/OSI-crannapra. o-
HOJTHUTEIILHO MPOTOKOJI MPEyCMaTPUBAET HAACTPOKyY K ypoBHio 7 B popme HART Device De-
scription Language.

Pacxonomep ¢ HART-unrepdeiicoM MOKET NOIKIIOYAThCSI K PETUCTPUPYIOLIEMY YCTPOIi-
CTBY Pa3JIM4YHBIMU CIIOCOOAMM:

- yepe3 yAaJIeHHOe YCTPONCTBO CBsA3U ¢ 00BbekToM, Hanpumep, SIMATIC ET200M ¢ moxy-
sy HART;

- yepe3 HART-mozmem, ¢ mMOMOIIBIO KOTOPOTO YCTAHABIMBAETCS COCAUHEHHE «TOYKA-
touka» Mex 1y [1K mnu paboueii ctanuueit 1 pacxooMepowm;

- yepe3 HART-mynbTHmiexkcopsl.

Cxema BbIxoaHoi nienu unrepdeiica HART u mapameTpsl COpOTHBIEHUS HArpy3KH MpH-
BezieHbl Ha puc.B.9 IIpunoxenus B.

1.5.4.3 Bxon ympaBneHus.

Bxon ynpaeneHus mpenHazHayeH NS 3allycka J03UPOBaHMs MPEABAPUTEIBHO 3alaHHOTO
3HaYeHUs 00beMa JKUIKOCTH WM 3allycKa U OCTAaHOBA J03UPOBAHUS B PEKUME «CTApT-CTOI IO
cUrHaiy ynpasieHHs. CxeMa BXOJHOM LIeTM BX0/1a YIIPABJICHHUS, a TAK)KE MapaMeTphl YIPaBIIsio-
IIEer0 CUrHaJa MpuBeieHbl Ha puc.B.7 Tlpunoxxenus B.

1.5.4.4 YauBepcaibHbIC BHIXO/IHI.

Pacxomomep nMeeT 2 ranbBaHUYECKH Pa3BsI3aHHBIX BBIXO0J1A, YHUBEPCAJIbHBIX KaK MO BO3-
MOYKHOMY PEKUMY pabOThl (YaCTOTHBIN, UMIYJIbCHBIM WM JOIMYECKHii), TaK U BO3MOXKHOMY
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Ha3HAYEHUIO (Pacxo Win 00beM Mo MOJYIIO, IPsAMO 1 00paTHBIi). HasHaueHne BHIXOOB B pa3-
JMYHBIX PEKMMax 33/1a€TCsl yCTaHOBKAaMU, MPUBEIEHHBIMU B Ta0J.7.

Ha3znauenus yHuBepcanbHbBIX BHIXO/I0B, pPeKUMBI paOOTHI, TapaMeTPhl BEIXOIHBIX CUTHAJIOB,
a TaKk)Ke OTKJIIOYEHHE BBIXO/I0B 33/1al0TCS IPOrpPaMMHBIMU ycTaHOBKaMU. CXxeMa OKOHEYHOT'O Kac-
KaJla BBIXOJIOB M OMMCAaHKE ero padboTsl mpuBeaeHbl Ha puc.B.2 Tpunoxenus B.

B yactoTHOM pexrme paOoThl Ha OTKPBITHIN BBIXO/1 BBIIACTCS UMITYJIBCHAS ITOCJIEI0BATEIb-
HOCTb THIIA «MEAHJIP» CO CKBAXHOCTBIO 2, YaCTOTA CJIEJOBAHUS KOTOPOH MPONOPIIMOHAIIFHA Te-
KyIIeMYy 3HaueHHuIo pacxoja. BoaMoxxHo MacuiTabupoBanue paboThl YaCTOTHOTO BBIXO/1A ITyTEM
IPOTPaMMHOM YCTAHOBKM 3HAUYEHUS MAaKCUMAaJIbHOW 4acTOTHl paboThl Bbixona FMakc, korddu-
ueHTa npeodpasosanus Beixona Kp, a taxxke HmwkHero QHM u Bepxaero QB MOPOroBhIX 3Ha-
YeHH pacxoja, cooTBeTcTByomuUX yactote 0 ['m 1 FMaKe Ha Bbixoje. MakcuMallbHO BO3MOXK-
Hoe 3HaueHue FmMakc — 3000 I'w.

B umnynbcHOM pexume paboThl Ha OTKPBITHIA BBIXOJ KaXKIYIO CEKYHIY BBIJACTCS MavKa
UMITYJIBCOB, KOJIMYECTBO KOTOPBIX C yueToM Beca umirysibca KM cooTBeTCTBYEeT 3HaYeHUIO 00b-
eMa, U3MEPEHHOMY 3a MPEAbIAYIIYI0 CeKyHAy. MakcuManbHO BO3MOXKHAsl 4acTOTa CJICIOBAHMS
HMMITYJIBCOB B TIAUKe (THIA «MEaHJIp» CO CKBaXKHOCTHIO 2) — 500 1.

Jnst mpaBUIIbHOW pabOTHl YHHBEPCATBHBIX BBIXOJIOB B PAacX0J0MeEpe MPeIyCMOTPEHA TIPO-
Ilelypa aBTOMaTHYeCKOro pacyera kodddumuenta Kp (umn/m>, UMII/T) B 4aCTOTHOM peXHMe U
Beca uMiynbca Kn (M3/umm, 1/uMIT) B UMITyIIbCHOM PEXHME.

Pacuer Kp npousBoauTcs 1o 3aaHHbIM 10JIb30BaTeNIeM 3HadeHus M QBN u QHM 1 Makcu-
MaJIbHOMY 3HaYCHHIO 4acToThl FMaKc, pacuer Ky — o 3amanasiv QB U [UIUTEIBHOCTH BBIXO/I-

HBIX UMIYyJIbCcOB T B Auanaszone ot 1 1o 500 mc.

B nornyeckom pexxuMe Ha BBIXOJI€ HAJTHYUIO COOBITHS (MIIM €r0 OINPENeIIEHHOMY COCTOS-
HHUIO) COOTBETCTBYET OJMH YPOBEHb IJIEKTPUYECKOTO CUTHANIA, a OTCYTCTBHIO COOBITHS (WM
MHOMY €TI0 COCTOSIHUIO) — IPYTrOi YPOBEHb CHTHAJIA.

[TporpaMMHO [UIsi BCEX PEXKUMOB 3aaeTCs aKTHBHBIIT ypoBeHb (AKTUB. YP.), T.c. ypOBEHb

© curHana (BblCOKMMA mimu HU3KWMW), cOOTBETCTBYIOLIMI HATMYMIO HUMITYJILCOB HAIPSKCHUS.
& DIeKTpUUYECKHE MapaMeTphbl YpOoBHEH cUrHaiia ykasansl B [Ipunoxxenuu B.
3 Tabnuna 7 - Bo3MokHbIE HA3HAYEHUS JUIsI YHUBEPCABHBIX BBIXOJIOB B YaCTOTHOM, UMITYJIbCHOM
S U JIOTUYECKOM pexuMax padoTsl
c
o Pexxum paboThl BbIXO/1a
2 HaunmenoBanue napamerpa WNuaukanust — - -
YaCTOTHBIN| UMITYJIbCHBIH | TIOTHYECKUIT
E Beixon 3akphIT Het X X X
% Pacxox npu npssMoM HanpaBJIeHUH MOTOKA Q+ X
g Pacxox npu 0OpaTHOM HaIpaBIEHUHU ITOTOKA Q- X
o Pacxox npu 1:000M HamnpaBiIeHUH MOTOKA Q| X
= O6beM npu PSIMOM HaIlpaBJIEHUH ITOTOKA V+ X
=2 OO0beM npu 00paTHOM HAINpPaBIEHUH TIOTOKA V- X
o O0BbeM np JIF000M HaINpaBIEHUH TIOTOKA V] X
= CurHan 1o OKOHYaHUIO JJO3UPOBAHUS Mmn. pos. X
=
s H3meneHue HanpaBiieHUs MOTOKA HA 0OpaTHOe 3Hak X
o Her ynbTpa3BykoBOTO CUTHala Het Y3C X
© Pacxoz Gonblie BepxHel ycTaBKu Q> QB.y. X
E: Pacxonx MEHbBIIE HIJKHEH yCTaBKU Q < QH.y. X
s Pacxon Gosbliie BepxHero nopora Q> 0B.N. X
o]
2 Pacxo MeHbII€ HHKHETO TIOpOra Q < QH.N. X
5 Pacxon 6onble HanbobIIEro 3HaYeHNs pacxoga | Q > Qmax X
)
c ITo OKOHYAHMIO 103UPOBAHMUS HA BBIXO/I O/IAETCSI
. F1O3HP ALTON Hdo3aTtop X
aKTUBHBIN yPOBEHb CHT'HAJIA
c
=
o
=
o1
2
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1.5.4.5 Toxossrii Beixoa ¢ HART-untepdeiicom

TokoBslit BeIxo pacxonomepa ¢ HART-untepdeiicom pabotaer B nuanazone 4-20 MA.

HoMmuHanbHas cTaTHueckas XapakTepUCTHKA TOKOBOTO BbIXoaa, Qu, M/4, 1I/MUH, onpeers-
eTcs o popMmyiie

I -
QV = QHI'[ + (QBI'[ - QHH) % 1 (1)
Makc MHH

rae Qun — 3aJ1aHHOe 3HAYEHUE HIDKHETO Mopora 1o TOKOBOMY BBIXOJY, COOTBETCTBYIOIIEE |y,
M3/4; J1/MUH;

Qsn — 33JJTaHHOE 3HAYCHHE BEPXHETO MOPOra M0 TOKOBOMY BBIXOJTY, COOTBETCTBYIOMICE lyaxc,
M°/4; 1/MHUH;

l51x — 3HAYCHHE BBIXOIHOTO TOKOBOT'O CUTHAJIA, COOTBETCTBYIOIIECE H3MEPEHHOMY 3HAYCHUIO
pacxoja, MA;

Imake — MAKCUMAITbHOE 3HAYEHUE Uara3oHa paboThl TOKOBOTO Bbixosa 20 MA;

|\ — MUHEMaJIBHOE 3HAYCHHE JMANia30Ha PabOThl TOKOBOTO BbIX0/1a 4 MA.

[Tporpammuo 11 TokoBoro Beixoga ¢ HART-untepdeiicom (cm.m.4.4.6) 3agaroTcs 3Have-
HUS YCTaBOK 110 pacxoay QHMXKH u QBepX, a Takxke aapec B cetu HART-unTepdeiica, 3nauenue
(UKCHPOBAHHOTO TOKA M BPEMS €T0 YCTAaHOBIICHUS.

1.6 Koncrpykuus pacxogomepa

1.6.1 Pacxomomepbl BBITYCKAIOTCS B MOHOOJIOYHOM U Pa3eIbHOM UCIIOJTHEHUH.

B MoHO00104HOM HcnonHeHnu (pUcyHOK A.1 mpuitoskeHust A) U3MEPUTENbHBIM yJacTOK U
CMOHTHUPOBAHHbBIN Ha BEPTUKAJILHOM NaTpyOKe BTOPUYHBIN IIpeoOpazoBaTesib 00pa3yroT eAUHbIN
KOHCTPYKTUB. B pa3nenbHOM HcniosHeHUH (PUCYHOK A.2 MpHIIOKEHUs A) BTOPUYHBIN peolpa-
30BaTeNb 3aKPEIUISETCS] HA BBIHOCHOM KPOHIITEHHE (PUCYHOK A.6 MpUiIoKeHus A) U COeIUHAETCS
C U3MEPUTEIbHBIM YYaCTKOM IIPH MOMOILHU KabeJIs.

1.6.2 VI3aMepuTenbHBINM y4acTOK pacXoAOMEPOB U3TOTOBJIEH U3 CTajlH (Mapka CTaiu — 10 3a-
Ka3y) U BBIMIOJIHACTCS BO ()IAHIIOBAHHOM HMCIOTHEHHH, Koraa ¢uranibl MY kpernsrcs OoitaMu K
OTBETHBIM (rannam TpyoorpoBoa. 1o 3aka3y BO3MOKHO M3TOTOBJICHHE BBAPHOTO NU3MEPHUTEITb-
Horo yyacTtka. Koxyx MV u nmatpy6ok ¢ dnaniemM, Ha kotopoM kpenutcs BII, usrorosnenst u3
HEep>KaBeIolel CTalu.

KoHcTpyKins u3aMepuTeNnsHOTO y4acTKa BBITIONHEHAa TakuM 00paszom, uto [IDA pacnonara-
I0TCS 3aMOJIUII0 C BHYTpEHHEH MoBepxHOCThI0 MY 1 uckIoyaroT o0pa3oBaHue Ha HUX mapadu-
HOBBIX OTJIOKCHHH, BIUSAIONINX HA METPOJIOTHYECKUE XapaKTEPUCTUKH TPUOOpa, peain3ysi TAKUM
00pa3oM caMONPOMBIBHYIO KOHCTpYKLMIO Y.

B u3MepurensHbix yaactkax tunopasmepo or DN200 u BeIlie HapyKHas [IIITUHAPUICCKAs
MOBEPXHOCTH (hJIaHIIEB CHAOXKAETCs phIM-00NTaMU A7l OOECTIeueHUs] MOHTa)xa pacxojoMepa Ha
TpYOOIPOBO/I C MOMOIIBIO TOABEMHOTO MEXaHU3Ma (KpaH, Tenbdep u T.11.).

ITo ymomuanuto Y pacxomomepoB TumopazmepoB 10 DN125 BKIIOUYUTENEHO KOMIUIEKTY-
rotes I19A B-107 Ex, 1Y DN150 u Bermie — I19A 214 Ex u I1DA 118 Ex.

1.6.3 BropuuHslii nmpeobpa3oBaTesib COACPKUT TUIATHI C DJIEKTPOHHBIMU KOMIIOHEHTAMH U
Moaynab kommyTauuu. Kopryce BII BbIoHEH M3 alfOMUHUEBOTO CIUIaBa, UMEET IMIUHIpHYE-
CKy10 (hopMy U 3aKpbIBaeTcs C ABYX CTOPOH HaBHHYMBaIImUMUCS Kpblikamu. BIT ocHamaercs
MH/IMKaTOPHOH IJIaTOH 1 KJIaBUATYpOH, BBIMOJIHEHHON Ha ocHOBE (hoTodNeMeHToB. [lepeanss na-
HEITb TIPH 9TOM BBITIOJHEHA U3 cTeKs1a. DOTOIEMEHT KHOIIKY KJIaBUATYPHI CpadaThIBaeT MpPH TO/I-
HECEHHMH K KHOTIKE Majbla pyKu (UM KaKoro-i10o rnpeamera).

Bosmoxen pazsopot BII Bokpyr ocu ctoiiku Ha 90°, 180° n 270° mo yacoBoii cTpenke (1o
3aKa3y MpHU BBITYCKE U3 IPOU3BOICTBA).

ITpu HeoOXxoaUMOCTH (U1 y10OCTBA CUMTHIBAHUS MMOKA3aHUI) MHIUKATOP MOXKET YCTaHaB-
JUBAThCS HAa BTOPUYHOM IpeoOpazoBaTesie ¢ pa3BopoToM Ha 90° 1o yacoBoii cTpeke (1o 3aKa3y
IIPU BBITYCKE U3 MPOU3BOJICTBA).
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BBoj kabenst MUTaHUS ¥ CUTHAIBHBIX KaOeJIel OCYIEeCTRIIICTCS uepes3 Ba KaOeIbHbIX Tep-
MOBBO/JIa B3pPBIBO3AIIUILIEHHOTO UCTIONHeHUs. Ex-MapkupoBka repmoBBogoB — 1Ex db 11IC Gb /
1Ex db 1IC Gb X. I'epmeTH4HOCTH KaOEIbHBIX BBOJOB 00ECIIEUMBACTCS 3a CUCT YIUIOTHUTEIIHHOTO
KOJIbIIA, YCTaHOBJICHHOTO BHYTPU TepMOBBOja. [Ipu 3aKkpydnMBaHUM Traiiku KaOEIbHOTO BBOJA,
KOJIBIIO 00KMMaeT Kabelb, o0ecrieunBas cTerneHb 3amuThl IP67.

1.6.4 B pacxomomepe UCTIONIB3YIOTCS Bpe3Hbie [IDA BO B3pHIBO3AMIUIIICHHOM UCTIOJTHCHHH.

Kopnyc II9A umeer nmmmaapuyeckyio Gopmy. B topre [1DA pacnonoxena uzmydaronias
IUIOCKOCTH B Bue nucka. Bpesusie [I9A ycTaHnaBnuBaroTCs B U3MEPUTEIILHOM YUacTKe TaKHM 00-
pa3oMm, YTO MU3JIy4arOIas MJIOCKOCTh KOHTAKTUPYET C KOHTPOJIUPYEMOM KUIKOCTIO, U T€PMETHU3U-
pytorcsi. CurHanbHble kabenu [IDA noaximoueHsl K repMeTHYHOMY KaOeIbHOMY pa3beMy, HaXofsl-
nieMycst B rmosioit croiike Ha Y. I1pu cOopke MOHOOIOKA KaOeIBbHBIN pa3heM COSTUHSIICTCS C OTBET-
HOH yacThio Ha Topue cToiiku BII. OtBerHbIe Kabenu oT [IDA NoAKIIOYEeHBI K pa3beMaM Ha BXOA-
HBIX MoayJsix BII, koTopble comeprkaT 37€MEHThI BHYTPEHHETO Oapbepa HCKPO3aILUThI.

Koncrpykuus [I9A obecrieunBaeT BO3MOXHOCTh OCYIIECTBICHUS UX IEMOHTa)Ka, TEXHUYe-
CKOT0 OOCITY’)KMBaHHs U PEMOHTa 0€3 MOTeph FepMETUYHOCTH TPYOOmnpoBo1a U cOpoca AaBlICHUS.

1.7 ObecnieueHne B3pHIBO3AIIUTHI

1.7.1 CootBerctBue TpeboBanusiM Texuuueckoro periaamenta TamoxenHoro coro3a TP TC
012/2011 «O 6e3omacHocTr 000pyIOBaHUS U pabOTHI BO B3PBIBOONACHBIX Cpeaax» odecredn-
BAeTCs BBINOJIHEHUEM TPeOOBAaHUI COOTBETCTBYIOIIUX MEKIOCYIapCTBEHHBIX U HAallMOHAJIBHBIX
CTaH/JapTOB Ha B3PbIBO3AIIUIICHHOE 000pYI0BaHUE.

BspsiBozanra pacxogomepa B3JIET MP ucnonnenuss YPCB-7xx Ex, umeroiero mapku-
poeky 1Ex db [ib] 1IC T6...T3 Gb X, obecnieunBaercst 3aIIUTOi BUIa «B3PHIBOHEIIPOHUIIACMBIC
obosouku «d» ypoBHst «dby, 3ammroit Buga «mckpoOe3omacHast JIeKTprUecKas 1enb «i» meneu
csi3u BIT-IIDA ypoBHS «i@» U MCKPO3AIIUTON BHEIIHMX Iienell HHTep(eiHCcoB BUaa «HMCKpoOe3-
OIacHas JIeKTPUYECKas 1eMb «i» ypoBHs «ib». KpoMe Toro, Hckpo6e30macHOCTh BHEIHKX IETICH
uHTepdeiica obecrieunBaeTcsi MPUMEHEHHEM BHEITHUX OaphepoB MCKPO3AIIUTHI, BKIIOYAEMBIX B
pa3pbiB HHTEP(HEHCHBIX METeH pacxooMepa M pa3MeIlaeMbIX BHE B3PBIBOOTIACHOMW 30HBI PSIOM C
HOTPEOUTENIMHU UHPOPMALIHH.

1.7.2 B3psiBo3ariura Buja «d» ypoBHs «db» obecrieunBaeTcs 3a CUET 3aKIIOYCHHUS SIIEKTPH-
YECKHUX IIeTe BO B3PHIBOHEIPOHHUIIAEMYIO 000JI0UYKY, BBINOJHEHHYIO B coorBeTcTBUM ¢ ['OCT
IEC 60079-1-2013 u obecnieuenuem crenenu 3amuthl IP67 mo TOCT 14254-2015 (cm. ITpumo-
xenue b).

YPCB-7xx Ex npezacrapnser co00il KOHCTPYKLINIO, O0BbEINHSIONUIYIO ABa (PYHKIIMOHAIBHO
3aKOHUYEHHBIX YCTpOICTBa — NepBUUHBII npeoOpazosarens (I111) u BTopuuHbIi npeoOpa3oBaTelb
(BII), coenunenHble Mexay coboil marpyokamu ¢ (aHuamMu (MOHOOJIOYHOE MCIIOJIHEHHE) WIIN
CHTHAJIbHBIM Ka0elleM, 3aKIIFOUCHHBIM B METAJUTHUECKYIO TPYOy (pa3aenbHOe UCIIOMHEHUE).

[1IT npexacrasisier co60i OTPE30K CTANBHOM TPYObl, BHIOJHEHHBIN U3 HEMAarHUTHON HepKa-
Berouier cranu mapku 12X18HI10T ¢ dnanuamu (M3MepUTENbHBIN Y4acTOK) 1 MOHTAKHBIMU I1a-
TpyOKamH, B OTBEpPCTUsI KOTOPBIX ycTaHoBIeHbI [IDA. Ycranosnennsle [IDA B pacxonomepax c
DN 1o 300 BKIIOUMTENBHO 3aIMIIEHBI KOXKYXOM U3 HEpXKaBEIOIIEH CTalli, Ha KOTOPOM UMEETCs
natpyook ¢ dnanmnem st coenunenus [111 ¢ BIL

Onextpuueckas cBa3b I1I1 ¢ BII mo uensm [19A obecnieunBaeTcss KoakCHalbHBIMU Kade-
JISIMM, TIPOXOJISIIIIMMH BHYTPU MaTpyOkoB ¢ uaniamu. B pacxomomepax ¢ DN350 u Beime kabemnu
cBsizu [IDA-BII nposnoxensl B MeTasuiopykaBax. J[jist oGecriedeHns BO3MOKHOCTH PacCThIKOBKH
[1IT u BII, B pa3psiB kabeneii cBsizu ¢ [I9A BBenen repmernunsiii pazbem tuna 2PMI. [pu pac-
cteikoBke [1I1 u BIT ux coennHeHNEe MPOU3BOIUTCS CUTHAIBHBIM KaOeeM, 3aKII0UYEeHHBIM B Me-
TAITMYECKYI0 TPYOY (pa3aenbHOe UCTIOIHEHHE).
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Bropuunslii npeoOpa3oBaTenb KOHCTPYKTUBHO MPEICTABISAET COOONW METaNTHYECKU KOop-
yC MIIMHIPUYECKON (POPMBI, BBIIOJIHEHHBIN U3 TUTHEBOTO ATFOMUHUEBOTO CIIJIaBa C COJEpIKa-
HUEM MarHus, TUTaHa, U HUpKoHus (B cymme) He 6oree 7,5%. Kopmyc coctouT n3 ocHOBaHUS,
3aKpBIBAIOLIETOCS C JBYX CTOPOH pe3bOOBBIMU KpbIlIKaMu. [lepeaHsist Kpblllika UMeeT Mpo3pay-
HYIO JTUIEBYIO NaHenb. [log Hell pa3MenaroTcs KUIKOKPUCTAJUIMYECKUN UHAUKATOP U KIlaBUa-
Typa, BBINOJIHEHHAs Ha OCHOBE (poTo3meMeHTOB. C JABYX CTOPOH OCHOBaHHS KOpIyca YCTaHOB-
JeHbl KaOenbHbIe BBO/IBI, cepTuduipoBannsie no tpedosanusm TP TC 012/2011.

3a30pbl, OceBast AJMHA Pe3bObl M YHCIIO TMOJTHBIX HETIOBPEKICHHBIX BUTKOB B 3allCTIIICHUN
PEe3b00BBIX B3PHIBOHEIIPOHUIIAEMBIX COETMHEHUI, K KA4eCTBO MOBEPXHOCTH B3PbIBO3AIIHUIIIEHHBIX
koprycoB 11T u BII o6ecnieunBarot TpedoBanus ['OCT IEC 60079-1-2013 B yactu 6e3011acHOTO
9KCIIEPUMEHTAIILHOTO MakCUMalIbHOTO 3a3opa (BOM3), mpenoTBpamiaroniero pacnpocTpaHeHue
B3pbIBa 32 MPEEIIbl 000JOUKH.

B3peiBozammuiennsiii kopnyc BII B mpoliecce M3roToBIEHUs MPOXOIUT UCIBITAHHE HA
B3pbIBOYCTOHYNBOCTE B cOOTBeTCTBUH ¢ ' OCT IEC 60079-1-2013 ucnsiTaTeIbHBIM AaBIICHUEM,
paBHbIM 1,7 MIla (1,5-kpaTHOMY JaBJIEHHIO B3PhIBA C YYETOM MOBBIMIAIOIMNUX KO3(PDHUIIUESHTOB B
3aBUCHMOCTH OT 3HAYCHHs MOHIKCHHOU TeMIIepaTyphl KCILUTyaTalllu).

1.7.3 UckpobeszonacHocts [I1DA u BHYTPEHHHX IIETICH CBsi3el pacxogomepa oOecreunBa-
eTcs 32 CUET CIEAYIOIUX KOHCTPYKTUBHBIX M CXEMOTEXHHUECKUX PELICHUI:

- BIOJHEHHEM [IDA B MeTauimdeckoM Kopiyce HMWIMHAPUYECKOH (OpMBI M3 THUTaHA
mapku BT 3-1;

- IPUMEHEHHEM HIYHTHpYIOUIero pesucropa HoMuHaioM 10 kOM, BKIIFOUEHHOTO Mapal-
nenpHO [19A;

- 3anoyiHeHus kopnycoB [IDA ns repmern3anyy 3J€MEHTOB 3JIACTUYHBIM TEPMOPEAKTHB-
HBIM KOMITayHJIOM;

- obecrieueHus 3amuThl [IDA 0T MPOHWKHOBEHUS ITBUTH U BOIbI cO cTenenbio P68 mo 'OCT
14254-2015;

- OrpaHUYEHUS] UMIYJIBCHOTO TOKA M HampsbkeHus B uensx cBasu [1DA-BII ¢ nomomibio
BHYTPEHHEro Oapbepa MCKpO3aluThl (CM. puc.B.1), BKIIOYAIOIEro UMITYJIbCHBIM pa3/ienuTeb-
HBII TpaHchopMaTop, Pe3UCTOPHI M CTAOMITUTPOHBI, BEITIOJTHEHHBIE B COOTBETCTBUU C TPEOOBaHM-
smu TOCT 31610.11-2014 (IEC 60079-11:2011). Bapbep HCKpO3aLIUTHI OTPAaHUYNBACT 3HAUCHUE
UMITYJIbCHOTO HanpsbKeHHs 10 BearnuuHbl 13,3 B 1 Toka (aMIIMTyJHOE 3HAYCHUE B UMITYJIBCE) —
10 0,4 A npu JUIMTENTBHOCTH UMITYJIbCHOM MOCBUTKK He Oojee 8,4 MKC M CKBaXXHOCTH HE MEHee
2000;

- OTpaHUYEHUSI CYMMapHON €MKOCTH U UHAYKTUBHOCTH Harpy3KH € Y4€TOM JIMHUU CBSI3U JI0
uckpobe3onacHbix 3HaueHUH — 0,9 MKk®D u 0,2 MI'H COOTBETCTBEHHO;

- o0ecrieuyeHus JIEKTPUUECKUX 3a30pOB U MyTEeH YTEUKHU MeYaTHOM IJIaThl Oapbepa UCKpPO-
3alIMTHOTO B cOOTBETCTBUH ¢ Tpeboanusmu 'OCT 31610.11-2014 (IEC 60079-11:2011).

3HaueHus cpellHel MIIOTHOCTH MOIIHOCTHU U sHepruu uznydenus [19A no 'OCT 31610.0-
2019 (IEC 60079-0:2017) ne npessimaroT 3Hauennii 0,1 Br/cm? n 2 MJ[/cM? COOTBETCTBEHHO.

1.7.4 Uckpobe3omacHocTh HHTEPEHCHBIX Lieneil pacxoomepa ¢ ypoBHeM «ib» mocrura-
€TCs 3a CYET TallbBAHMYECKOW Pa3Bs3KH W OTPAHUYCHUS HANPSDKEHUS M TOKA B DJCKTPUUYECKHUX
HEMsIX MOIYJIsl KOMMYTAllUU 0 UCKpoOe3onacHbIX 3HadeHu# (cM. puc.B.2-B.9), a Taxoke 3a cuer
o0ecTieyeHns IIEKTPUUYECKHIX 3a30POB U ITYTEeH yTEUKH IIATHI MO/l KOMMYTAIIMH B COOTBET-
crBum ¢ TpedoBanusmu ['OCT 31610.11-2014 (IEC 60079-11:2011).

OrpaHn4eHHs HAPSHKSHAN U TOKOB B TETISIX JOCTHTAIOTCS MPUMEHEHHEM CTaOMITHTPOHOB,
TOKOOTPAHUYMTENbHBIX PE3UCTOPOB U TpEAOXpaHUTeNel ¢ oOecreueHHeM AIIEKTPHUYECKOU
HArpy3KM Ha 3JIEMEHTBI MOy Kommytaiuu B coorBerctBuu ¢ 'OCT 31610.11-2014 (IEC
60079-11:2011) (ue Gosee 2/3 OT HOMUHAJILHOTO 3HauUeHMs). [ abBaHMUYECKAs pa3Bs3Ka obecre-
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YMBAETCS BKIIOUEHUEM B IIeTTH HH(OPMAIIMOHHBIX CBA3EH onTomnap, Hu(ppOBBIX H30IATOPOB, 00eC-
HEYNBAIOLINX HIIEKTPHUECKYIO TPOYHOCTH /10 2500 B mepeMeHHOro ToKa, M MTaHNEM OKOHEYHBIX
KacCKaZloB MHTEP(EHCHBIX 1IeTeil OT BTOPUYHBIX 0OMOTOK TpaHc(opmaTopa.

Hcnone3yemsbie B pacxogoMepe cepTu(UIMPOBaHHbIE KabenbHbIe BBOABI ¢ EX-Mapkupos-
xoit 1Ex db I1C Gb/1Ex db 1IC Gb X no3BostoT pUMEHUTBH CIIOCOOBI MPOKJIAJKH COSTUHUTEIb-
HBIX Ka0Oenel Bo B3ppiBoonacHbIX 30HaX B cooTBeTcTBUU ¢ [IYD u 'OCT IEC 60079-14-2013 kak
NpY HAJIMYMH, TaK U TIPU OTCYTCTBUU BHEIIHUX OaphepOB HCKPO3AIIUTHI.

1.7.5 Bpi6op BHEIIHUX 0apbepoB MCKPO3ALIUTHI JOJDKEH OCYLIECTBISATHCS B COOTBETCTBUU
¢ T'OCT IEC 60079-14-2013 ¢ yderoM BXOAHBIX MapaMETPOB HCKPOOE30MACHBIX IIenei
YPCB-7xx Ex (cM. Ta611.3) 1 OrpaHUYEeHUEM T10 JOIMTYCTUMOMY MaKCUMaJIbHOMY 3HAYEHHIO CO-
MIPOTHUBJICHHS BETBEH BHEIIHUX OapbepoB MCKpo3amuThl (cM. puc. B.3, B.4 [Ipunoxenus B).

1.7.6 Oco6sie ycnoBus skcmryatanuu YPCB-7xx Ex

3Hak «X» B Ex-MapKkupoBKe O3Ha4aeT, YTO MpH 3KCILTyaTalluy U3AeIus He0OOXOAUMO CO-
0J1101aTh CIEYIOIUE OCOObIE YCIIOBHSL:

- TemnepaTypHsbli ki1ace Y PCB-7xx Ex ycraHaBnuBaeTcCs B 3aBUCUMOCTH OT MaKCUMaJIBHON
TEMIIepaTypbl KOHTPOJIUPYEMOH KUIKOCTH B COOTBETCTBUH C Ta0I.8;

Tabnuna 8 - Temneparypusiii knace YPCB-7xx Ex

TemMnepaTypHbIi KJ1acce MakcumasbHasl TeMIepaTypa KOHTPOIHPYeMOi skuakoctH, °C
T6 +80
T5 +95
T4 +130
T3 +160

- UCKpOOE30MacHOCTh MHTEP(EHCHBIX IIenell pacxomoMepa 00ecnednBaeTCsi TOIBKO MpH
HOJKJIFOUYEHUH BHEIIHUX [TOTpeOuTeneil uHpopmanuu yepe3 6apbepbl HICKPO3aIIUThl, CepTUDULH-
poBanHbie Ha cooTBeTcTBUE TpeboBanusM TP TC 012/2011 u ynosneTBopsitonme TpeOOBaHUSM,
U3JI0KEHHBIM B HACTOSAIIEM PYKOBOJACTBE I10 JKCIUTyaTalldd B COOTBETCTBUHU C TPEOOBaHHUSIMHU
['OCT IEC 60079-14-2013;

- TpOKJaJKa Kabesel >JMeKTponUTaHus U UHTepdeiica JoKHA BBIIOIHATHCS B COOTBET-
ctBuu ¢ TpedboBanusmu ['OCT IEC 60079-14-2013;

- B3pbIBOHENPOHUIIAEMbIE coeluHeHHs 00oouku BIT peMoHTy He moasnexar.

1.8 MapkupoBka 1 m1oMOupoBaHue

1.8.1 Ha mepenHeli maHeIn BTOPHUYHOTO MTPEOOpa30BaTess pacXxojoMepa YKa3bIBarOTC:

- HAUMEHOBaHMe puodopa;

- TOBapHbIN 3HaK (PUPMBI-U3TOTOBUTENS;

- 3HaK yTBEP>KJIEHUS TUIIA CPEICTBA U3MEPEHMUS;

- 0003HaYeHNE KHOIOK KJIaBUATYpPhI (B CIIy4ae UCIIOJIHEHUS C UHIUKATOPOM).

CBepxy, Ha mI0cKoi yactu kopmyca BII, 3akperuien mmib/, Ha KOTOPOM yKa3bIBatOTCS (CM.
puc.A.5 Ilpunoxenus A):

- HAUMEHOBaHME U 0003HaUYeHue npuodopa;

- TOBapHbIN 3HaK (PUPMBI-U3TOTOBUTENS;

- Ex-mapkuposka: 1Ex db [ib] 1IC T6...T3 Gb X;

- HOMep cepTuduKaTa COOTBETCTBUS,

- IMana3oH TeMIlepaTyp OKpYXKarollei cpebl;

- IMana3oH TeMIlepaTyp U3MepseMoil cpeibl;

- 3HaK oOpaleHust MPOAYKLIMU Ha PbIHKE rOCyapCTB-4JIeHOB TaMOKEeHHOI0 CO03a;

- CHeMAJIbHBIN 3HaK B3PbIBOOE30IIACHOCTH;

- HaIlIpsDKEHHE NTUTaHUs pacXxoJ0Mepa,

- MaKCHUMaJIbHOE JJaBJICHHE U3MEPSEMON Cpe/ibl;
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- crenenb 3amuTel 10 ' OCT 14254-2015;

- CTICIMAIBHBINA 3HAK B3PHIBOOE30MACHOCTH;

- npenynpexaatomas Haanuch: «OTKPBIBATDH, OTKJIIOYNUB OT CETHU !y,
- 3aBOJICKOM HOMED mpuodopa.

1.8.2 Ha 3anneii kpormke BII pacxomgomepa 3akperyieHa HakJieiika ¢ 0003HaYeHHEM KOMMY-
TAIMOHHBIX IEMEHTOB MOyJisl KomMmyTauuu (cM. puc.A.4 [punoxenus A).

1.8.3 Iocne moBepku pacxoiomMepa ImIoMOUpyeTcs: KOHTaKTHAsI apa J1 paspenienus Mo u-
(buKanuu KaauOpOBOYHBIX TapaMETPOB Ha MoAyJIe KomMyTaruu (cM. puc.A.3 [puioxenus A).

1.8.4 Jlnst 3ammThl OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA MPH TPAHCIIOPTUPOBKE, XPAaHEHUU
WINA SKCIUTyaTallMy IJIOMOMPYIOTCS CIELUabHBIE MPOYLIMHBI, HWCKIHOYAIOLIME BO3MOKHOCTh
BCKpBITHSI NlepeiHel u 3aaHel yactu kopmyca BII (cm. puc.A.1 Ilpunoxenus A).
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2 UCIIOJIbB3OBAHME 110 HASHAYEHUMIO
2.1 DKcrryaTalmOHHbIE OTPAHUYEHUS

2.1.1 Okecnmyaranust pacxogoMepa JA0JKHA POU3BOAUTHCS B YCIOBUSX BO3JAEHCTBYIOLINX
(GaKToOpoB M MapaMeTpoB KOHTPOJUPYEMOW Cpe/ibl, HE MPEBBIMIAIOMINX JOMYCTUMBIX 3HAYCHUH,
OTOBOPEHHBIX B HACTOAMICH IKCIUTYaTallMOHHON JOKYMEHTAIIHH.

2.1.2 Pacxomomep MOXXET YCTAaHABJIMBATHCS B TOPU3OHTAJIBHOM, BEPTUKAIBHOM WIIH
HaKJIOHHOM TpyOOIIpOBOJIE.

2.1.3 Tounas u HaziexKHasE paboTa pacxogoMepa 00ecreyuBaeTCs PU BHIIOJTHEHUN B MECTE
€ro YCTaHOBKH CIIEYIOIUX YCIOBUM:

- TaBJICHUE )KUJKOCTU B TPYOOIPOBOJE M PEKUMBI €T0 IKCIUTyaTalliy UCKIIIOYAIOT Ta3000-
pa3oBaHKE W/WJIA CKOIUICHUE Ta3a (BO3IyXa);

- Ha BXo/ie U BbIxoae MY uMeroTcst nmpsiMoJIMHEHbIe ydacTku Tpedyemoil amunbl. [Ipsmo-
JMHENHbIE YYaCTKU HE JOJIKHBI COJEPKATh YCTPONUCTB WM 3JIEMEHTOB KOHCTPYKIIMH, BbI3bIBAIO-
IIMX U3MEHEHUE CTPYKTYPhI NOTOKA KUAKOCTH;

- BHyTpeHHU 00beM Y B mponecce paboThl JOJKEH ObITh BECH 3aII0JIHEH KUIKOCTBIO;

- HaNpsYKEHHOCTh BHELIHETO MAarHWTHOIO MOJIS MPOMBIIIJIEHHONW YacTOThl HE MPEBBIILIACT
40 A/m;

- TUI U COCTaB KOHTPOJUPYEMOMN KUJIKOCTH (HAIM4YUE U KOHLIEHTpAIUs B3BECEH, TOCTOPOH-
HUX XKMJKOCTEH U T.I.), peXHUM pabOThl U COCTOSIHME TPyOONpPOBOAA HE JOJKHBI IPUBOIUTH K
MOSIBIICHUIO KOPPO3UH W/HITH OTIIOKESHUN 3HAYUTEIHHOHN TOJIIIUHBI, BIUAIONINX HA pab0TOCIIOCO0-
HOCTb M METPOJIOTUYECKUE XapaKTEPUCTUKU PACX0OA0MEPa;

- TIpY OCTBIBAaHUHU H/WJIH 3aTyCTEBAHUU KOHTPOIUPYEMOM )KUIKOCTH MTOBBIIIIEHHON BSI3KOCTH
B pe3yJIbTaTe BO3MOXKHONW OCTAaHOBKHM IOTOKA PEKOMEHYeTCsl IPUHYIUTEIbHBINA OJOTPEB B Me-
cte ycraHoBKkH WY 1yt mopnepkanust pabodeld TeMreparypsl KHIKOCTH;

- He JIOIYCKaeTcs B Mpoliecce 3KCILTyaTallui pacXoAoMepa Ha BSI3KUX KHUIKOCTSX Jaxe ya-
ctuyHoe onycromenue Y. I19A, 1o 3Toro norpy>keHHbIN B BSI3KYIO Cpely, OKa3aBIIUCh HA BO3-
JlyXe, TIOKPBIBAIOTCSI TOHKOM IIJIEHKOM, KOTOpas mpenarcTByeT npoxoxacHuio ¥Y3C. IIpu nocne-
nyroiieM norpyxeHun [I9A B BA3Kyr0 cpely IUIEHKa HE ucde3aeT. Y JaJUTh €€ MOXKHO TOJIbKO
MEXaHUYECKUM CITIOCOOOM ITyTeM NMPOTUPKH U3Tydaroneil mopepxuoctu [I9A BeTomibio, cMOYeH-
HOM B UJKOCTH, pacTBOpPSIOLIEH 0Opa3oBaHHYIO IUIEHKY (alleTOH, O€H3MH, MPOMBIIIICHHbIE
cpeactBa s ouuctku 'CM 1 T.11.), 1715 4ero HeoOXoMMO AEMOHTHPOBATh pacxoaomep. [locne
00paboTKK OOMIBHO IPOMBITH U3JTYYaIOLIYI0 MOBEPXHOCTH [IDA B010H ¢ MBUIBHBIM PaCTBOPOM;

- He Jionyckaercs npoayBka MY cxkaTelM BO31yXOM W/WIIM MapOM BBICOKOH TeMIIEpaTyphl
(6onee 160 °C). IIpu HeOOXOAMMOCTH MIPOUUCTKU TPYOOIIPOBO/IA, pACXOI0MEP IOJIKEH OBITH Jie-
MOHTHUPOBAH U Ha €r0 MECTO YCTAHOBJIEH UMUTATOP U3 KOMILJIEKTA IIOCTABKH.

2.1.4 3amuTHOE 3a3eMIIeHHE JO0JDKHO YAOBIETBOPATH TpeOoBaHusM «IIpaBun ycrpoiicTa
anekTpoyctaHoBok» (ITY D).

2.1.5 MonHue3amuTta 00BbEKTa pa3MelIeHUus MPUOOpa, BBIOJHEHHAS B COOTBETCTBHH C
«HCTpyKIIMEN IO YCTPONCTBY MOJTHUE3AIIUTHI 3JaHUMA, COOPYKEHUI U TPOMBIIIIEHHBIX KOMMY-
Hukamit» CO153-34.21.122-2003, npepoxpaHseTr NpudOp OT BBIXOAA U3 CTPOS MPH HATUYHH
MOJTHUEBBIX Pa3psioB.

2.1.6 TpeboBaHMS K yCIOBUSM IKCIUTyaTallid U BEIOOPY MECTa MOHTa)Ka, IPUBEICHHBIC B
HACTOSIIEH IKCIUTYaTallMOHHOM TOKyMEHTAllUY, YUUTBHIBAIOT Hauboee THNYHBIEe (PaKTOPbI, BIM-
AI0IME Ha paboTy pacxogomepa.
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Ha o0bekTe sKCIuTyaTaliii MOTYT CYIIECTBOBATh MJIM BO3HUKHYTh B IPOLIECCE €TI0 IKCILTY-
aTanuu (akTopbl, HE MOAAAIOIIMECS PEABAPUTEILHOMY IPOTHO3Y, OLIEHKE WIJIM MPOBEPKE U KO-
TOpBIE IPOU3BOIUTEIH HE MOT YUECTh IPH pa3padoTKe.

B cnyuae nposiBieHus nmogo0HbIX PaKTOPOB CIeAYyeT YCTPAHUTD UX WU HAMTH HHOE MECTO
OKCIUTyaTaIlH, TJe JaHHbIe ()aKTOPBI OTCYTCTBYIOT MIJIM HE OKA3bIBAIOT BIMSHUS HA paboTy U37e-
TSl

2.2 Beibop TumnopasmMepa pacxoaomepa

Br10op THnIOpazMepa pacxogoMepa onpeiensercs Aana3oHoM pacxo10B B TpyOONIpoBo/e,
rae Oynet ycranasinuatbes [I1. Eciau nnana3zon pacxonoB Ui JaHHOTO TpyOONIpOBOAA YKIabl-
BaeTCs B IMAIla30H pacxoA0B HecKobkux tunopasMepos I1I1 pacxonomepa, To onpenensaTs HyxX-
HBIM TUIIOpa3Mep PEKOMEHYETCsl UCXOs U3 3aJaHHOIO NPEJEIBHOIO 3HAYEHUS IIOTEPh HaIlopa.

2.3 Mepsl 6e301acHOCTH

2.3.1 K pabote ¢ pacxoaoMepoM B MPOIIECCE IKCILUTyaTaIlUH JOITYCKAeTCs 00CTy KHBAIOIIN
MEePCOHAII, U3YUMBIIUHN SKCIUTYaTallMOHHYIO TOKYMEHTALIUIO Ha U3/IENHE.

2.3.2 Tlpu moAroToBKE pacxoioMepa K MCIOJIb30BAHUIO JTOJKHBI coOmonaThes «lIpaBuiia
TEXHUYECKOH IKCIUTyaTaI[K JJIEKTPOYCTAHOBOK MOTpeOuTeNeii» n «MexoTpacieBbie MpaBmiia Mo
oxpaHe Tpyza (mpaBuiia 0€30MaCHOCTH) MPU IKCIUTyaTaI[UU JIEKTPOYCTAHOBOKY.

2.3.3 Ilpu npoBeaeHUH PabOT C PacX0JOMEPOM ONACHBIMH (DaKTOpaMH SIBIISIOTCS:

- HaIlpsDKEHHUE IEPEMEHHOT0 TOKa ¢ AEUCTBYIOUIMM 3HaueHueM 10 264 B yactoroit 50 I'n;

- TaBjeHue B Tpyoomnposoje (1o 16 Mlla);

- Ipyrue onacHele (paKTopbl, CBA3aHHBIE ¢ MpoduieM U crenudukoil 00beKTa, I/1e IKCILTY-
aTUPYETCsl pacXoJlOMep.

2.3.4 Tlpu oOHapy>KeHUH BHEITHUX TOBPEKICHUN MPUOOpa MM CETEBOM MPOBOJIKH CIIEIYET
OTKJIFOUUTH IPUOOP /10 BBISICHEHHUS CIIELUATIMCTOM BO3MOXKHOCTH JAalbHEHIIEH IKCIITyaTalum.

2.3.5 B mpotiecce paboT 110 MOHTaXY, ITyCKOHAJIAJIKE UITM PEMOHTY pacxooMepa 3arperia-
eTcsL:

- IPOU3BOAUTD NOAKIOYCHUA K PACXOJOMEPY, IIEPCKIIOUCHUA PEIKNMOB pa6OTBI ITPpH BKIIIO-
YEeHHOM MUTAHUU;

- TIPOM3BOUTH JIEMOHTAXX PAacXO0JIOMepa JI0 MOJITHOTO CHATHUS JaBJIEHUS Ha y4acTKe TpyOo-
POBO/JIA, /1€ MPOU3BOIATCS PaOOTHI;

- UCTIOJIB30BATh DJIEKTPOIPUOOPEI U DIIEKTPOMHCTPYMEHTHI 0€3 MOAKIIOUEHHS UX KOPITYCOB
K MarucTpay 3allUTHOTO 3a3eMJIEHUS, a TAK)KE MCII0JIb30BaTh IEPEUHUCICHHbIE YCTPOICTBA B He-
HCITPAaBHOM COCTOSITHUMU.

BHUMAHMUE! Ilepen noakiaoyenuem kopnyca BIl k marucrpaam 3aliuTHOr 0 3a3em-
JIeHHsl YOeuTHCS B OTCYTCTBHU HANPSI’KEeHUsI HA Held.

2.4 OGecrieueHne B3PBIBO3ANIUIIIEHHOCTH TTPH AKCIUTyaTaI[H

2.4.1 Tlpu >KcIuTyaTally pacxogoMepoB HE0OX0IMMO PYKOBOACTBOBATHCS HACTOALUM PO,
rnaBou 3.4 «ONeKTpOyCTaHOBKH BO B3PBIBOONACHBIX 30Hax» «lIpaBmi TeXHUUECKOHN 3KCILTyaTa-
[IUU DIIEKTPOYCTAHOBOK MOTpeduTeneit», rimaBoi 7.3 «lIpaBui ycTpoiicTBa IEKTPOYCTaHOBOKY,
I'OCT IEC 60079-14-2013, TOCT IEC 60079-17-2013 u npyrumu JOKYMEHTaMH, JCHCTBYIO-
[MUMH Ha OOBEKTE.
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BHUMAHMUE! Ilpn 3kcmiryaTanuy pacxoaoMepa BO B3PBIBOONACHBIX 30HAX Hapy-
IATHh B3PbIBOHENPOHUIIAEMOCTb 000J109KH (BCKPBLIBATH KOPILYC BTOPUYHOIO Npeodpa3oBa-
Tess AJIsl POBeieHUusl NPOPHIAKTHYECKHX PadoT WM NPH YCTPAHEHHH HEHCIIPABHOCTEMH)
paspemaercs TOJbKO IIPH rAPAHTHPOBAHHOM OTCYTCTBHH B3PbIBOOIIACHOM CMeCH BO BpeMs
npoBefeHus1 pador.

2.4.2 K skcmutyataliuu pacxo10MepoB JOJHKHBI JOMYCKAThCs JIMLA, U3YUUBIIUE HACTOSIIICE
PYKOBOJICTBO 10 3KCILTyaTallMK U MPOIIEAIINE COOTBETCTBYIOIINM MHCTPYKTAXK.

2.4.3 B mpouecce 3KcIUTyaTalldd HEOOXOAMMO BHHMMATEIIBHO CIEAUTh 32 COCTOSTHHMEM
CpeACTB, 00eCIeUnBAIOIINX B3PhIBO3AIMIEHHOCTD. [Ipr 3TOM HE0OX0 MO 0OpamaTh BHUMaHUE
Ha OTCYTCTBHE IIOBPEXXJCHUN, HATTMUUE TIIOMO, HaZIe)KHOCTh COEIMHEHUS AIEKTPUUECKUX LeneH,
3aIMUTHBIX 3a3¢MJICHUM, EX-MapKUpOBOK.

2.4.4 Tlpu sKcIuTyaTtalid pacxoJI0MeEpOB HEOOXOIUMO CJICIUTh 32 UCIPABHOCTHIO 3alllUT-
HBIX 3a3€MJICHUI YCTPOICTB, K KOTOPBIM MOJKIIOYAIOTCS pACX0IOMEPBHI.

Jlucm

B12.00-00.00-71-60 P3

Nam.

Jlucm| Ne dokym. lNoon. Hama

Dopmam A4




Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

3 MOHTAX PACXO/IOMEPA

3.1 O6ecneueHne B3pHIBO3ANTUINICHHOCTH TP MOHTaXKE

3.1.1 CootBerctBHe TpeOoBaHMsIM TexHHUYECKOro periamenta TamoxkeHHoro coroza TP TC
012/2011 «O 6e30macuocTH 000PYI0BaHUS TS paOOTHI BO B3PHIBOOIMACHBIX CPEAax» 00eCIIeunBaeTCs
BBINIOJTHEHHEM TpeOOBaHUI COOTBETCTBYIOIIMX MEKIOCYJAaPCTBEHHBIX U HAIIMOHAIIBHBIX CTAHAAPTOB
Ha B3pBIBO3ALIUIICHHOE 000pY/I0BaHHUE.

[Ipu monTaxe pacxogomepoB «B3JIET MP» B3psiBo3amuiméntoro ucnojinenus: Y PCB-7xx
Ex Heo0X0a1MMO PyKOBOJCTBOBATHCS T1aBOM 3.4 «DJIEKTPOYCTaHOBKHM BO B3PBIBOOIIACHBIX 30HAX)
IITOOII, rnasoii 7.3 «IIpaBun ycrpoiicTBa anekTpoycranoBok», I'OCT 31610.10-1-2022 (IEC
60079-10-1:2020), 'OCT IEC 60079-14-2013 u qpyrumMu TOKyMEHTaMH, ACHCTBYIOIIMMHU B JaH-
HOM OTpaciy MPOMBIIICHHOCTH.

3.1.2 K npoBeaeHuto paboT Mo MOHTaXy (IEMOHTaXy) pPacX0I0MEPOB JOIYCKAOTCS MPe-
CTaBUTEIIM OpraHU3aIUi, MPOIIEIIINe 00yICHNE Ha IPEIPUSITHH-U3TOTOBUTENE U MTOJTYIHUBIINE
cepTU(UKAT Ha MPABO MPOBEICHUS IaHHOTO BUIa PadoOT.

3.1.3 Ilpu BIOOpE MecTa yCTAaHOBKHU U3/IENIHS HEOOXOIMMO YUUTHIBATh CIEAYIOIIEE:

- MECTa yCTaHOBKH PaCcX0JOMEPOB JOJKHBI 00€CIICYNBATh YI00OHBIC YCIOBHUS JIJIsl 00CITYKH-
BaHHS U JEMOHTAXKa;

- yci10BUsl pabOThI JOKHBI COOTBETCTBOBATH TPeOOBaHUAM pazjiena 2.1 HacToAIIero pyko-
BOJICTBA IO IKCILTyaTallUH.

3.1.4 Ilpexnae yeM NPUCTYHUTh K MOHTAXY pacxojoMepa, He0OXOAUMO MPOBECTH OCMOTP
pacxonomepos. [Ipu 3TomM HE0OX0AUMO ITPOBEPUTH EX-MapKupoOBKY, 3a3eMIISIIOIINE YCTPOICTBA,
a Taxke yoenuthces B 1ienoctHocTH koprycoB 111 u BIT, repmoBB0o10B, H30ms11MH Kabemnei.

3.1.5 DAEKTPOMOHTaX PACXOIOMEPOB B3PHIBOZAMIUIIIEHHOTO UCTIOTHEHHS JIOJDKEH MPOU3-
BOJIUTHLCS B COOTBETCTBUM CO cxeMaMu nojkiatoueHus (cM. [Ipunoxkenue I'). Bech MoHTax HE00-
XOZUMO BBIITOJHATD [P OTKJIFOYEHHOM JJIEKTPOIUTAHUU PACXOJ0MEPA.

3.1.6 Ilpu MOHTaXe TOJIKHO OBITH 00ECTIEYEHO HA/IEKHOE COSIMHEHNE KJIEMMBbI 3a3eMJICHUS
BII pacxonomepa ¢ MarucTpajbio 3alIUTHOIO 3a3€MJIEHUS. 3alIUTHOE 3a3€MJICHHE JOJDKHO BBI-
MIOJIHATBCS IBYMS HE3aBUCHUMBIMU MEIHBIMHU IIPOBOAAMMU C U30JIALUEH, HIMEIOIIEH AIEKTPUYECKYIO
npoyHOCTH He MeHee 500 B, ceuenuem He MeHee 1,5 MM, HiTH OTHUM H30IMPOBAHHBIM IIPOBOIOM
cedeHreM He MeHee 4 MM, 3a3zeMieHHe W3JeNns BHIIONHAETCS KpPaTJaiiuM IyTeM K 3eMIISHOI
3alUTHOM muHe. He gomyckaercst BHINOIHATD 3a3eMJICHHE K HYJIEBBIM pab0ounM IIHHAM.

3.1.7 Cnoco0 mpokiaaku kabeneil BO B3pbIBOOACHON 30HE BBIOMPAETCS B COOTBETCTBUU C
KJIACCOM 30HBI U JIOJDKEH YIOBIETBOPATH TpeOoBanusm [1Y .

3.1.8 IMapamerps! uHUH cBsizu BII ¢ BHeIHUMEU OaphepamMyl HCKPO3aIIUTHI (TIPU UX HaJIH-
YUK) HE JOJDKHBI MPEBBIIIATh 3HAUYCHUH, YKa3aHHBIX B MApKHPOBKAX MPUMEHSIEMbIX 0apbepoB U
MaKCHUMaJIbHBIX TapaMeTpoB UcKkpoOe3omnacHbiX nenei YPCB-7xx EX, nmpuBeneHHbIX B HACTOS-
IIeM PYKOBOJCTBE IO KCIUTyaTanuu (cm. 1.1.2.6).

3.1.9 Topsanok MOAKIIOYCHUS U OTKJIFOUEHHUS AJIEKTPUUIECKUX IIENel pacxoaomepa.
[Tonknrouenue BII BeImoIHSIETCSA B ClIENYIONIEH TOCIEA0BATEIBHOCTH :

- IOJIKJIFOUUTD 3a3€MJISIOIINI MPOBOJ;

- TIOJIKJIFOYHUTE Ka0EIU CBSI3U U KaOeJIb TUTAHU,
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- BKJIOUUTH JJICKTPOIIUTAHUE PacXoJoMepa.
OTkIII0ueHNEe pacxooMepa IPOU3BOIUTCS B 0OPaTHOM HOPSIZIKE.
BHUMAHMUE! Bcerna nepBbIiM MOHTHPYeTCS 3a3eMJICHHE, 2 OTKJIIOYAETCS OHO B I10-
CJICIHIOI0 O04Yepelb.

3.2 IloaroToBKa K MOHTaXy

3.2.1 l;ist MOHTaXka pacxojoMepa Ha 00bEKTe HEOOX0IUMO HAJIMYKE CBOOOIHOTO ydacTKa
Ha TPyOOTPOBOJIE ISl YCTAHOBKH M3MEPUTEIILHOTO Y4acTKa M MPSMOJIUHEHHBIX Y4aCTKOB TPY0O-
IPOBO/Ia COOTBETCTBYIOIIEH MIUHBI 10 1 nocie Y (cm. [punoxenue E).

3.2.2 TpancnopTHpOBKa pacxoioMepa K MECTY MOHTaXKa JOJKHA OCYILIECTBIISTHCS B 3aBO/I-
CKOM Tape.

[Tocne TpaHCIOPTUPOBKHU pacxoJoMepa K MECTY YCTaHOBKU MPU OTPULIATENILHON Temrepa-
Type U BHECCHHSI €T0 B TIOMEIICHHE C TOJIOKUTEIBHON TeMITepaTypoii Bo n3bexaHue KOHACHCA-
[[UU BJIard HEOOXOAMMO BBIJIEPKATh PACX0JJOMEp B yIIaKOBKE HE MEHee 3-X YacoB.

3.2.3 IIpu pacmakoBKe pacxogoMepa MPOBEPUTh €r0 KOMIUICKTHOCTh B COOTBETCTBHUU C I1ac-
MOPTOM Ha JaHHBIN PUOOp.

BHUMAHMUE! MoHTa:xx u3ieusi 1 MYyCKOHAJIaJ04YHbIe PadoThl J0/LKHbI OCYIEeCTB-
JATHCS NMPH TAPAHTHPOBAHHOM OTCYTCTBMHU B3PbLIBOONACHOWH CMeCH B 30H€ MOHTAa)a BO
BpeMs NpoBeieHnsi padorT.

3.3 TpeboBaHus 10 YCTAaHOBKE pacxojoMepa

3.3.1 MecTo yCcTaHOBKHM pacxoJloMepa PeKOMEHIYeTCsl BEIOUPaTh, UCXOJS U3 CICTYIOIINX
ycnoBui (¢ yuetom TpeOOBaHUM, MPUBEACHHBIX B 11.2.1.2):

- pacxomomep He JOJDKEH paciojaraTbCsi B CaMOi BRICOKOH TOUKe TpyOompoBoa; Hanboee
MOJIXO/ISAIIEEe MECTO JUISi MOHTaXa (IIPH HAJMYUU) — HUKHUN JTHOO BOCXOSAIINIA Y4aCTOK TPyOO-
npoBoja (puc.3);

- pacxoJoMep Jydille pacrojarate B TOH 4acTu TpyOOmpoBoO/Ia, TIe MyJibcallis U 3aBUXpe-

HUA XKUAKOCTU MUHHUMAJIBHBIC.
YPCB-7xx Ex

/] '\ -

= ¥

Puc.3 - PeKOMCHIlyeMLIC MCCTa YCTAHOBKHU pacxoaomMepa.

3.3.2 Ilpu MOHTaXxe B TOPU30HTANIbHBINA MITH HAKJIOHHBIN TPyOOIIPOBO pEKOMEHTyeTCs pac-
roJjlaraTb pacxoJIoMep BTOPUYHBIM IpeoOpa3oBareneM KBepxy (puc.4). Yroia OTKIOHEHHUS OCU
ctotiku BIT oT BepTUKaIBbHO TIOCKOCTH, MPOXOASAIINI Yepe3 OCh TPYOOIPOBOIa, HE TOJKEH TIpe-
BbIIIATH 45°.
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Puc.4 - Pacnonoxenue BII pacxogomepa npu MoHTaxe

3.3.3 Pazrocts DN TpyOompoBojia ¥ M3MEPUTEIBHOTO Y4acTKa B MECTaX CTHIKOBKH HE
nomxHa npessimath 0,05-DN MY pacxonomepa.

3.3.4 Jlns obecnieueHUst COOCHOCTH JIBYX CBAPHBIX Y3JI0B KOHCTPYKIIMH, MJIOCKOMAPaIeIb-
HOCTH (h1aHIeB, npuieraromux k 1Y, a Takxke Bo n30ekaHUe TIOBPEKICHUS pacXoIoMepa B IPo-
[[eCCe CBApKH MOJYYCHHON KOHCTPYKIUU C TpyOompoBoaoMm, BMecTo Y 00s3aTensHO N0IKEH
UCIIOJIb30BAThCS ero uMuTaTop. Jlo mpoBeacHHs cBapOUHBIX paboT ¢urannbl U umutatop MY ¢
MOMOIIBIO TaeK M LIMWIEK COOMpaloTCi B €IUHYI0 KOHCTpYyKuMio. Ilpu cOopke KOHCTpyKUIUHU
MEXIy UMUTATOPOM M TPHIETAOMUMH (IaHIIaMd HEOOXOJUMO YCTAaHOBUTH YIIJIOTHUTEIIbHBIC
MPOKIAAKK (KOJbIa), TIOCTaBIsIEMble C KOMIIJIEKTOM MOHTQ)XKHBIX 4YacTeid, HMCIIONb30BaTh BCE
HIMWIBKY U TaAWKK T COOPKH Y3714, a 3aTSHKKY raeK BBIMOJIHUTH B COOTBETCTBUH C 11.3.5.5 HaAcTO-
SAIIETO PYKOBOJCTBA.

3.4 TpeboBaHus K AIMHE NPIMOJIMHEHHBIX Y4aCTKOB TpyOOIIpoBoIa

st HopManbHOM paboThl pacxogomepa 10 U nocie UMY moimkHbl ObITh MPSIMOTUHEHHBIE
ydacTku TpybompoBona coorBercTBytomieil ;mubl ¢ DN, paBusiv DN Y. MunuManbHbie 3Ha-
YSHUSI OTHOCUTEIILHOW JITTMHBI MPSMOJIMHEHHBIX YIACTKOB JJISI PA3JIUMYHBIX BUJIOB THIApPABINYC-
CKOTO COMPOTUBIEHUS npuBeeHb! B [Ipunoxenun E.

BHUMAHMUE! Tlpu usmMepeHun pacxoga peBepcuBHOro noroka sce IIJA saBasiorcs
NepBLIMU MO MOTOKY U JUTHHBI MPSIMOJIHHEHHBIX YYACTKOB J0JIKHbBI ONPeIe/IATHCS, HCXOA
U3 ITOT0 MOJIOKEHHUS.

I[Ipumeuanus:

1. lomyckaeTcst COKpalieHne THH TPSIMOJIIMHEHHBIX Y9aCTKOB TP MPOBEICHUH JOTIOTHH-
TeIHHOTO 00CIe10BaHUsI O0OBEKTA.

2. IIpu ycTaHoBKe B TpyOOIpOBO Niepe pacxogomMepoM crpyeBbinpsivmutesst ([IprunokeHne
2K) BO3MOKHO cokpallieHre JITUHBI TPSIMOTUHEHHOTO yuacTka Ha Bxoae Y B aBa pasa.
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3.5 MoHTax pacxojoMepa B TpyOOIpoBo

3.5.1 Ilepen Hauanom paboT Ha TPyOONPOBOJE B MECTE YCTAHOBKH PacxoJ0OMepa y4acTKH
TpyO, KOTOpPBIE MOTYT OTKJIOHUTBCSI OT HOPMAJIBHOTO OCEBOTO MOJIOKEHHS TIOCIIE pa3pe3aHus TPY-
0ompoBoja, ClIeayeT 3aKpenuTh XOMYTaMH K HENOJIBM)KHBIM ormopaM. TpyOornpoBoa, ocBoOOX-
JICHHBIH OT XHUIKOCTH, pa3pe3aTh U BBAPUTH (UIAHIBI C YCTAHOBICHHBIM HMHTATOPOM.

3.5.2 Tlpu cBapke ¢uaHieB ¢ TpyOOIPOBOIOM ClIeyeT 00ECIeUHTh 3alIUTy BHYTPEHHUX
noJjocTel (aHieB U TpPyOOIPOBOIa OT IMONAIaHKsI CBAPHOTO IrpaTa U OKAJINHBIL.

[Tocne cBapku AJs CHATHS MEXaHUYECKUX HAIPSDKEHUH TepMO0OpadoTaTh CBAPHBIC IIBHI B
cootBercTBuu ¢ PJ] 153-34.1-003-01 «CBapka, TepMooOpab0TKa U KOHTPOJIb TPYOHBIX CHUCTEM
KOTJIOB U TPYOOIIPOBOIOB MPU MOHTAXKE M PEMOHTE YHEPTETHUECKOT0 000PYIOBAHUSY.

@dnaHIBl 1 UMUTATOP TOCIIE CBAPKH HE JTOJDKHBI UCIIBITHIBATh HATPY30K OT TPYOOIPOBOIa
(u3ruba, cxaTHs, pacTsDKEHUS, KPYUCHHUs M3-3a MEepeKoca, HECOOCHOCTH HIIM HEPAaBHOMEPHOCTH
3aTSDKKH Kperexa). Bo u3bekaHue 3Toro, mocie MOHTaka HEOOXOAMMO COXPaHUTh OMOPHI Ha
MOJBOJISIIIEM M OTBOJSIIEM TPYOOIIPOBO/IAX, a KPEIUICHHUS K OITOpaM 3aTSIHYTh.

3.5.3 Ilocne okoHYaHUS PadOT BKIIOYUTH TPYOOIIPOBOJ C OCIA0ICHHBIMU KPEIUICHUSIMH K
oropam B paboTy, YTOOBI MPOBEPUTH TEPMETUYHOCTH CBAPHBIX IIIBOB U CTHIKOB B COOTBETCTBHU C
HOpMaMH ISl JAaHHOTO THIA TpyOompoBoaa. HekauecTBeHHBIE BBl IEPEBAPUTH, IPH HEOOXOIH-
MOCTH 3aMEHUTH MPOKJIA/IKH.

[lepen 3ameHOI UMUTATOpa HA PACXOAOMEP POMBITH CUCTeMY. M3BIeus uMHUTATOD U yCTa-
HOBUTH Ha €70 MECTO U3MEPUTEIILHBIN Y4aCTOK TaKUM 00pa3oM, 4ToOsI cTpenka Ha Y coBnanana
C HaIlpaBJICHHEM IOTOKA KUIKOCTH.

3.5.4 llenTpoBka Y pacxo1oMepoB OTHOCUTEILHO OTBETHBIX ()IAHIIEB TPYOOIIPOBO/IA IO~
JIy4aeTcsl aBTOMaTHUYECKH 3a CUET COOTBETCTBUS BHELIHETO JUAMETPA U3MEPUTEIBHOIO y4acTKa
IraMeTpy npotodek ¢uianieB. [Ipu ycraHOBKe pacxogomepa HEOOXOAUMO YIOXKUTh B OTBETHBIC
(1aHIBl HOBBIE TPOKJIAIKU (KOJIbIIA), BXOAALIME B KOMILIEKT IOCTaBKH PacxooMepa.

YcTaHoBKa pacxojoMepa B TpyOOIIpOBOA 10JIKHA MPOU3BOAUTHCS I10CIIE IPOBEIECHUS BCEX
CBapOYHBIX, CTPOUTEIBHBIX U MPOUYUX PabOT.

3.5.5 3arsmkka raek npu ycranoBke MY mwnm umuTaropa B TpyOOIIPOBOI JOKHA TIPOU3BO-
JUThCS B OYEPEIHOCTH, 0003HAYEHHOM Tali. 9, TMHAMOMETPUYECKUM KITFOUOM C KPYTSIUM MO-
MEHTOM He Oosee, ykazanHoro B Tabin. 10. lns ynoO6cTBa HyMepaius raek JOKHA BHITTOTHITHCS
10 4aCOBOM CTpeJIKe BOKPYT (praHIla, HAUMHAS C raiiky, ycTaHaBIMBaeMoil Ha «12 yacoBy». B cay-
yae NpeBbILIEHUS YCUINS 3aTSKKH BO3MOKHO noBpexnenue Y.

Bo n30exxanue o0pa3oBaHus IEpeKOCOB U HECOOCHOCTH PEKOMEHIYETCsl 3aTSKKY T'aeK Ipo-
M3BOJUTH 33 HECKOJIBKO IPOXOJI0OB IMOCTENEHHO YBEIWYMBAs yCUIIME 3aTSDKKHU /10 YKa3aHHOTO B
Ta011.9, 1 KOHTPOJIUPYS IPU ITOM COOCHOCTh MPUIIETAIONINX (DIAHIIEB.

Tabmuna 9 - [TociienoBaTenbHOCTD 3aTSHKKH Track Ha (priaHIax

BapuanTt dnanna ITocnemoBaTeNbHOCTE 3aTSHKKH
®dianer Ha 4 6oita 13,24
diraner; Ha 8 60JITOB 1,5,3,7,2,6,4,8
®dianer Ha 12 601TOB 1,7,4,10,2,8,5,11,3,9,6,12
®dianer Ha 16 601TOB 1,95,13,3,11,7,15,2,10,6,14,4,12,8,16
®naner Ha 20 601TOB 1,11,6,16,3,13,8,18,5,15,10,20,2,12,17,4,14,9,19
®dnaner Ha 24 6onTa 1,13,7,19,4,16,10,22,2,14,8,20,5,17,11,23,6,18,12,24,3,15,9,21
®dnanerr Ha 28 001TOB 1,15,8,22,4,18,11,25,6,20,13,27,2,16,9,23,5,19,12,26,3,17,10,24,7,21,14,28

Jlucm

B12.00-00.00-71-60 P3

Nam.

Jlucm| Ne dokym. lNoon. Hama

Dopmam A4




Moanuckb n pata

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

Tao6muna 10 - Ycunue 3aTsSKKH rack

DN | 25|32 |40 |50 | 65|80 100 125|150 |200 |250 300 | 400 |500 600|700 |800 900{1000

Mk,
H-wMm

20 | 25| 35|35 |40 |50 |60 | 70 | 80 | 100|125 150|200 |250 300 350|400 | 450 | 500

SAIIPEIMAETCS noBopaynBath pacxoJOMep, YCTAHOBJICHHBIH B TPyOOIPOBO, BOKPYT
ocu TpyOornpoBoaa.

BHUMAHMUE! IIpu HeBbINOJHEeHUHN TPeOOBAHUI, M3JI0KeHHBIX B 1.11.3.5.1...3.5.5, u3-
rOTOBHUTEJIb He HeCeT rAapAHTHHHBIX 00513aTE/IbCTB.

3.6 DIEeKTPOMOHTaX pacxoaoMepa

BHUMAHMUE! IlpoBenenue 371eKTPOMOHTAKHBIX PaloT BO B3PbIBOONMACHBIX 30HAX
BO3MOHO TOJIBKO IPM FAPAHTHPOBAHHOM OTCYTCTBHH B3PbIBOOIIACHONH CMECH BO BpeMs
NpoBeeHus1 pador.

3.6.1 Tlocne ycraHOBKH pacxojoMepa B TpyOoonpoBo I pousBecty noakiroueHue k BIT pac-
XoJloMepa 3a3eMJIeHus], Kabesiell MUTaHus U CBSI3U B COOTBETCTBUHU CO CXEMaMH MOAKIIOYECHHUS.
CxeMbl pa3IMyuHbIX TOJKIIOYEHHUH pacxoqoMepoB npuBeaeHsl B [Ipunoxenuu I

Jliis obnerdyeHus SJIeKTPOMOHTaXa Ha 3aHEl KPBIIIKE pacxojoMepa MpUuBeeHa HaKIehKa
¢ 0003HAYCHUSIMU KOMMYTAITMOHHBIX 3JIEMEHTOB MOJTYJISl KOMMYTAIUH.

Bckpeitre 3anneit kpoiku BIT mpou3BoauTh ¢ TOMOIIBIO KITFOYa 1 MaclsHbIX (UIBTPOB
«UNIOR» Ne 205 wim aHaIOTHYHOTO.

KaGenu, ucnosnp3yemble P MOHTaKE, JOJIKHBI ObITh Pa3pelIeHbI AT UCIIOJIb30BAHUS BO
B3PBIBOOIIACHBIX 30HAX.

3.6.2 B kauectBe Kabens mUTaHUs pacxogoMepa HamnpspkeHueMm = 24 B 1oinkeH ueroib3o-
BaThCs BYXKWJIbHBIN KaOellb KPYIJIOTO CEYeHHsI C 3aM0JIHEHUEM, C HAPYKHBIM JHAMETPOM OT 7
10 12 MM u ¢ ceuennem xun 1,5-2,5 mm?. JimnHa kabens nutanus — 10 300 M IPH CEUSHNH KU
2,5 MM?, 1 10 160 M mpu ceuennm xun 1,5 mMm2. Pexomennyembie Mapku kabens — BBI'3ur
2x1,5mm? nm BBI3HT 2%2,5 MM2.

B kauecTBe kabemnsi CBSI3U JOKEH MCMOIB30BaThCs Kabeab KPYTioro ceYeHus ¢ 3amoliHe-
HUEM U C Hapy>XHbIM auameTpoMm ot 7 nmo 12 mm. Pekomenmyemas mapka kabenss — KBBOHr
1x2x0,75 Mm% — ofHa BuTas mapa B skpane umu OB-BL-PAAR-CY 3x2x0,5 mm? Helucabel — pu
BUTHIE Maphl B IKpaHe. Pa3nuyHble BapUaHThI MOAKIIOUEHUs HHTEP(EHCHBIX 1Ienel MPUBEACHbI B
IIpunoxennnu I'.

3.6.3 BHUMAHME! [Iasi o6ecnieueHusi cTeneHu 3aUThI pacxoaomepa IP67 aaexTpo-
MOHTAK J10J17KeH BBIIOJHATBLCS ¢ COOJIIOACHHEM CIeAYIOMUX TPeOOBAHMIA:

- YIUIOTHUTEIBHOE KOJIBIIO KPBIIIKH BTOPUYHOTO TTpeoOpa3oBaTessl JOHKHO OBITh YHCTHIM
Y HEMOBPEXKICHHBIM ITPH YCTAHOBKE €0 Ha KOPITYC;

- kpbimka BIT nomkHa ObITH HaJEKHO 3aTSHYTA,

- TEPMOBBO/IBI JOJKHBI OBITh HAJIEKHO 3aTSIHYTHI.

3.6.4 Kabenp muTaHus MpOMyCKaeTCs yepe3 MpaBblii TepMOBBOJI (CO CTOPOHHI JIMIIEBOH Ma-
Henu), kabenb uHTepdeiica — yepes JeBblit repMoBBoA. [lepen monakitoueHneM KOHIIbI Kabenei
3aUUIIAIOTCS OT U3OJISIUU Ha JJTUHY 5 MM, OOJY>KUBAIOTCSI, IPUYEM JUIMHA HETY)KEHOTO ydacTKa
KHJTBI y TOPIIAa H30JISIIUH JTOJDKHA OBITh HE MEHEe | MM, ¥ 3a)KUMAIOTCS B KaOEITbHbIC HAKOHCYHUKH
mo I'OCT IEC 60079-14-2013, mocite 4ero nogKII04YanTcsI K KJIEMMHBIM COETUHUTEIIM Ha MO-
JTyJie KOMMYTAIuu. JKpaHbl KaOeJIe co CTOPOHBI pacxo0Mepa 3ariIyIarTcs. 3a3eMIIeHHe IKpa-
HOB Ka0eJel CBs3H MPOU3BOIUTCS K KIIEMME 3aIUTHOTO 3a3€MJICHHUS, JIN0O K 3a3eMJISOIIUM KOH-
TaKTaM BHENTHUX 0apbepOB MCKPO3AIIUTH BHE B3PHIBOOITACHOM 30HEI.

Jlucm

B12.00-00.00-71-60 P3

Nam.

Jlucm| Ne dokym. lNoon. Hama

Dopmam A4




Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

3.6.5 Kabenu, moBouMBbIe K pacXoIoMepY, TOJKHBI ObITh 3apKCHPOBAHBI sl 0OecTieye-
HUS UX Pa3rpy3KH OT PACTSHKEHUS WK CKpyduBaHus. JJis 3alUTHI OT MEXaHUYECKHUX TTOBPEXK/Ie-
HUHN U 10 TPeOOBAHUSM B3pPHIBOOE30MACHOCTH KaOeau TOJIKHBI ObITh pa3MEIIeHbl B METaJlJINue-
CKHX TpyOax wim MeTayiopykaBax. Kadenb uckpoonacHou mnenu (kabenb MUTaHus) JOJIKEH ObITh
OTJIeJICH OT KabeJst uiCKpoOe3oracHou 1enu (kadems uatepderica).

HE JOIIYCKAETCH kpenuts kadejn K TPyOONPOBOAY € TENJIOHOCUTEIEM.

3.6.6 Ilpu Hanuyuy BHEIIHUX OAPHEPOB MCKPO3ALIMTHI, UX MOHTAX U MOJAKIIOYCHHUE OCY-
IIECTBIISIETCS] B COOTBETCTBUU C X 3KCIUTYaTallHOHHOW JOKYMEHTAIHEH.

3.6.7 Kabenu cBs3u 1 ceTeBoi KaOesb M0 BO3MOYKHOCTH KpersiTcs K cteHe. CeTeBoi kabelb
IPOKJIaIBIBACTCS OT/IENBbHO He Oke 30 cM OT OCTaJIbHBIX KaOeeu.

HE JOITYCKAETCS npokinaasiBaTh CUTHAJIbHBIE KAOCIM BHEIIHUX CBS3€H BOJIHM3U CH-
JIOBBIX IIETIEH, a TPU HAIWYUH SJICKTPOMATHUTHBIX TIOMEX BBICOKOTO YPOBHS (HAmpumep, Mpu
HAJIMYUU TUPUCTOPHOT'O PETYNATOPa) 0€3 YKIIaJKU UX B 3a3€MJICHHBIX CTAJIbHBIX METAINIOPYKaBax
WJIM METAJUTMYECKUX TpyOax.

3.7 JlemoHTax

3.7.1 [leMoHTa)x pacxomomepa Ui OTIPABKH Ha MEPUOIHMUECKYIO MOBEPKY, JTHOO PEMOHT
IIPOU3BOJUTCS B HWJKEYKA3aHHOM IMOPSJIKE:

- OTKJIIOYMTh [MUTAHUE PACXOJOMEPa;

- OTKJIIOYUTH KaOeJld MUTaHUS U CBSA3H OT PACXO0Mepa;

- OTKJIIOUNTE 3a3eMmiuenue BII,

- IEPEKPBITh ABMKEHHUE KUJKOCTH B MECTE YCTAHOBKU PACX00Mepa, yOeIUThCs B IOJIHOM
CHSITUU J1aBJIEHUS B TPYOOIPOBO/IE U CIUTh KUJIKOCTb;

- IEMOHTHPOBATh PACXOAOMEP U YCTAHOBUTH HA €M0 MECTO UMUTATOP.

3.7.2 Tlocne yCTaHOBKH UMHMTATOpa MPOBEPUTh T€PMETHUYHOCTh CTHIKOB. [Ipn Heo6xoanmo-
CTH 3aMEHUTDH YIUIOTHUTEIbHBIC MPOKIAIKH (KOJbIla). [Ipu OTCYyTCTBHM MPOTEKAHUN BO3MOXKHO
BKJIIOYEHHE TPYOOIpoBo/ia B paboTy.

3.7.3 Ilepen ynmakoBKOW OYMCTUTh BHYTPEHHHUH KaHaJ MU3MEPHUTEIBHOTO Y4acTKa OT OTJIO-
KEHUI U OCTaTKOB KUJKOCTH.
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4 BBO/I B OKCIUIYATALIUIO

VYnpasnenue padoroit YPCB-7xx EX B pa3in4HbIX peskuMax MOXKET OCYILECTBIIATHCS C Kila-
BUATYPbI IIPU MOMOLIM CUCTEMBl MEHIO M OKOH MHJIMKAIMM PAa3HOTO YPOBHSA, OTOOpaKaeMbIX Ha
nucriee (pU HaTMYUH KIIABUATYPhI U IUCIUIEs ), THOO0 C IIOMOIIBIO TEPCOHATIBHOTO KOMITBIOTEPA
o mocieaoBaTeibHOMY uHTepdericy RS-485.

4.1 KnaBuatypa

4.1.1 KnaBuatypa COCTOHUT M3 YETHIPEX ONTHYECKHX KHOIIOK, HA3HAYECHUE U 0003HAYCHHE
KOTOPBIX TpHBeAeHbI B Ta0m.11. Jlnsa «HaxkaTus» KHOMKU K HEM HEOOXOIWMO TOJHECTH TaJiell
pyku (n6o0 kakoi-nmbo nmpeamet). CpabaThiBaHWE KHOIIKH COITPOBOKIACTCS CBEUYCHUEM CBETO-
JINO0JIA B TIOJIC KHOTIKH.

Ta6mmma 11 - Haznauenne u 0003HaYeHHE KHOMOK KJIABUATYPbI

I'paduueckoe

Haznauenne kHONKHA
o0o3HaueHne

1. Ilpu BBIOOpPE MyHKTa MEHIO, TApaMeTpa — MePEMELICHHUE 110 CITUCKY BBEPX.

m 2. Ilpu ycranoBke UCHMBonLHoﬁ BEJIMUMHBI — IEpEMEILIEHHE 110 CTTUCKY BO3MOXHBIX CUM-
BOJIBHBIX 3HaYeHHUH BBEPX.

3. Ilpu ycTaHOBKE 3HAYEHHs] YHCIOBOM BEIMYVMHBI — YBEITMYEHUE 3HAYCHUS pa3psaa.

1. Ilpu BBIOOpPE MyHKTa MEHIO, TapaMeTpa — NePEMELICHUE 110 CIIUCKY BHH3.

m 2. Ilpu ycTaHOBKE CUMBOJIBHON BEIMYMHBI — IEPEMEIICHNE TI0 CITUCKY BO3MOKHBIX CHM-
O BOJIBHBIX 3HaYEHUI BHU3.

3. Ilpu ycTaHOBKE 3HAYEHHS] YHCIOBOM BEJIIMYMHBI — YMEHBIICHHE 3HAYCHUS pa3paaa.

1. [lepexon B BRIOpaHHOE MEHIO/OKHO HMYKHETO YPOBHSI.

2. Ilpu ycTaHOBKE YHCIIOBBIX BEJTHMYUH — IIEpeMeIleHIe Kypcopa Ha pa3psi ducia
BIIPaBo.

3. BrimosiHeHne onepanyy, BBOJ yCTAHOBICHHOTO 3HAYEHHS ITapaMeTpa (IIpy HaXxoxK/1e-
HUH Kypcopa o]l KpailHAM TPaBbIM pa3psiIoM YHCIa).

1. Bbixoja B MEHIO/OKHO 00Jiee BBICOKOT'O YPOBHSIL.

2. Ilpu ycTaHOBKE YMCIIOBBIX BETMUUH — IIEPEMEIEHIE Kypcopa Ha pa3psl YKcia BIEBO.
3. OTKa3 OT BHITIOJIHEHUS OTIEPAIllH, OTKa3 OT BBOJ]a H3MEHEHHOTO 3HAUEHUS ITapamMeTpa
Y BBIXOJI B MEHIO/OKHO 00Jiee BBICOKOTO YPOBHS (ITPH HAXO0XKICHUHU Kypcopa Mepe]l Yuc-
JIOM).

KnaBuarypa obecrieqnBaeT BO3MOKHOCTD:

- IEPEMEILIEHNUS IO MHOTOYPOBHEBOW CUCTEME MEHIO U OKOH;

- OIIEPAaTUBHOTO YIpaBJICHUS WHAUKAIMEH Ha JUCILIeE;

- BBO/Ia YCTAaHOBOYHOM MH(pOpMaINH;

- IPOCMOTPA apXUBOB U KypHAJIOB.

Jlns BeIOOpa OAHOTO M3 IYHKTOB MEHIO (MapaMmeTpa) MPOMU3BOJUTCSA MPOKPYTKA CIIHCKA

i
BBEPX MJIM BHU3 C IIOMOILBIO KHOIIOK ,. JU1d akTHBU3a1UM IIYHKTa MEHIO WX IIEpEXo1a
K MEHIO (OKHY) HMJKHETO YPOBHSI HE00X0IMMO TpeOyeMblil MyHKT MEHIO (ITapaMeTp) YCTaHOBUTD

Z
B OJIHOH CTPOKE C KypcopoMm => (») U «HAXaTh)» KHOIKY .

S
Bo3Bpart B 0kHO (MEHIO) BEpXHETO YPOBHS OCYHIECTBISETCS M0 HAXKATHIO KHOIIKH .
Brixona U3 akTHBHOTO COCTOSTHUS 0€3 M3MEHEHHUS 3HAYCHHS TTapaMeTpa OCYIIECTBIISCTCS 110

[
HaXaTHU KHOIIKH , BBIXO/] U3 aKTUBHOI'O COCTOAHHNA C BBOAOM HOBOT'O YCTAHOBJICHHOT'O 3HA-

YEHUS [TapaMeTpa — 10 HaKaTUIO KHOIIKH . B 060ux ciaydasx KHOMKa HAKUMAeTCsl HECKOJIBKO
pa3, oka He Oy/eT BBIIIOJHEH BBIXO/I.

I[Ipumeuanue - [locne «HaxaTus» Ha KHOTIKY HEOOXOAMMO OTHECTH Majell OT KJIaBHaTyphl
Ha HECKOJIBKO CAHTHMETPOB.
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4.1.2 JIns 3auuThl OT CIIy4aifHOTO cpabaThIBaHMs KHOMKUA B PAacX0J0Mepe MpeaycCMOTpeHa
(GYHKIIHSI aBTOMAaTHYECKOM OJIOKHPOBKHU KJIABHATYPHI C HACTPAMBAEMBIM IIPOMEKYTKOM BPEMEHHU,
yepe3 KOTOPBIN HacTynaeT OJOKUPOBKA KIIaBUATYPHI.

Bxitouenne GpyHKIMH aBTOMAaTHYECKON OJIOKHPOBKH IIPOM3BOIUTCS B MeHI0O HacTponkm /
CucrtemMHble napameTpbl / UHAMKaUMA nociie nasnauenuss ABT. 6N10oK-Bka Bkn. ITpu stom
Oyzner 0ToOpakaThCsl ABYXCTPOYHOE OKHO YKPYHMHEHHOW MHIMKAIIMH U3MEPSEMOro mapameTpa ¢

CHMBOJIOM a «3aMOK» B IIPAaBOM BEPXHEM YTIIy.

JlnutenbHOCTh Havajla OJIOKUPOBKM KJIABMATYPHI YCTAHABIMBAETCS B 3TOM JKE€ MEHIO B
ctpoke TanmayT 650K. BpeMenHoii IpOMEKYTOK, Yepe3 KOTOPBIN HAcTymaeT 0JI0KHPOBKaA, MO-
JKeT OBITh YCTAaHOBJICH B auana3oHe ot 10 10 255 cekyH.

Jyis  pa30IOKMpOBaHUS KIABUATYphl HEOOXOIMMO TIOCIIEIOBATEIFHO HaXaTh KHOIKH

[O@], IROI,I O@l,l O®I Paz6iiokrpoBanne KJ1aBHATYphl MPOU30HIET MPUMEPHO Yepe3 2 CEKYHIbI

. v
nocJie HaXaTus MocieIHedl KHOKU (). [Tpu3nakoMm pa3dIOKUPOBAHUS SIBISAETCS MpEKpallie-

HHE MH/IUKAIUK CUMBOJIA a .

OtkioueHre GyHKIMK OJIOKMPOBKU KJIABHATYPhI IPOU3BOAUTCS B MeHI0O HacTpomku /
CuctemHble napameTpbl / MHAMKaUmMA nociie HasHadyenuss ABT. 6/noK-Bka Bbikn. Ilpu
BBIIIYCKE M3 IIPOM3BOJICTBA JaHHAs (DYHKIIMS OTKIFOUCHA.

4.2 CucreMa MHIUKALIUA

4.2.1 JIna ynpasiaeHus pacxoJoMepoM ¢ kiaBuaTypsl BII ucnonb3yercst MHOroypoBHeEBast
cucrema MeHio ([Ipunoxenue /1), cocrosimast ©3 OCHOBHOTO MEHIO, TOJJMEHIO M OKOH, COJeprKa-
IIMX CIUCKM KOMaHa M napameTpoB. OCHOBHOE MEHIO MMeeT Heu3MeHHbIH coctaB. CocTaB u
CTPYKTypa HOJMEHIO U OKOH ONPENEIISIOTCS PEXUMOM pabOThI pacxoaoMepa.

4.2.2 OKHO MHIUKAINHA MEHIO (pHC.5) COICPIKHUT:
- HAaMMEHOBaHME MEHIO (OKHA), pacroararonieecs: HemoABMKHO B TIEPBOI CTPOKE;
- HAUMEHOBAaHMs MYHKTOB MEHIO (IIapaMeTpoB), KOTOPbIE MOTYT CMEILIAThCS BBEPX WM
BHU3;
- Kypcop nepes OAHUM U3 IIYHKTOB MEHIO (I1apaMeTpOB).
HanmeHoBaHve MeHo

OCHOBHOE MEHIO

Kypcop N U3mepeHus
~=» Hactpoiiku
(0] anGOQ

HaumeHoBaHue nyHKTa MeHto
Puc.5 - Bug ocHOBHOTO MEHIO pacxoaoMepa.
OnHOBpEMEHHO Ha AMCIUIEE MOXKET MHAWIUpPOBaThcsa He 6ojiee 3-X CTPOK MYHKTOB MEHIO
(mapameTpoB) U3 CIIHCKA.

4.2.3 Texkymue 3HaYCHHUS H3MEPSEMBIX TapaMeTPOB OTOOPaXAIOTCS B OKHE HHIUKAIMH
meHto MU3mepeHus (cum. puc./1.1 [punoxenus [1). Kpome toro, B pacxogomepe npenycMoTpeHa
BO3MOXXHOCTh MHAMKAIIMM 3HAYEHUH HM3MEpPSEeMbIX MapaMeTpoB HIpu(ToM OOJbIIEro pazMepa

(puc.6).
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O6o03Ha4eHne napameTpa

CTtpoka
COCTOSIHMA
—__|  Pacxop MH. nyy, M3/y
S _ .- - .

3Ha4yeHre napameTpa
Puc.6 - Bug okHa yKpyITHEHHON WHIUKAIIMKM H3MEPSAEMOTO TTapameTpa.

OKHO YKpYITHEHHOH MHJMKALlUU U3MEPSIEMOI0 TapaMeTpa OTKPBIBAETCS 110 KOMaH/E ¢ Kia-
BUATYPHI 110CJIE aKTUBU3AIMK CTPOKH MeHI0O M3MepeHUs ¢ 00o3HaueHreM COOTBETCTBYIOIIETO
napamerpa.

4.2.4 Kypcop yka3bIBaeT Ha BBHIOpaHHBIN IMYHKT MEHIO, HAMMEHOBAHUE IMapameTpa, Jubo
paspsal peAakTUPYeMOro 4ucia. MecTo pacnojokeHus U popma Kypcopa 3aBHCAT OT BUJAA UH-
dopmanuu, oToOpakaeMol B OKHE MHIUKAIIUH, ¥ COCTOSIHUSL YCTAaHOBICHHOTO PSIZIOM C KYpcOpoM
MyHKTa MEHIO (apaMeTpa).

[Tpu MHAMKAUY MEHIO KypCcOp YCTaHABIMBACTCS:

- HaIpOTUB NEPBON HHIULIUPYEMOM CTPOKU MEHIO (ITapaMeTpa) — IIpH MEePeXoie B OCHOBHOE
MEHIO WJIM MEHIO (OKHO) HIDKHETO YPOBHS, a TAK)Ke MPH MPOKPYTKE CIIMCKA U IOCTUKECHUU TIep-
BOT'0 ITyHKTa MEHIO (I1apaMeTpa) U3 CIHCKa;

- HAaIIPOTHUB BTOPOW MHANIUPYEMOH CTPOKM MEHIO (TIapamMeTpa) — Mmocje Havaja MPOKPYTKH
CIMCKa ITyHKTOB MEHIO (IIapaMeTpoB);

- HAIPOTHUB TPEThEH MHIUIIUPYEMO CTPOKH MEHIO (ITapamMeTpa) — MpH IPOKPYTKE CITUCKA U
JOCTH>KEHUH TOCIIEIHET0 IyHKTa MEHIO ([1apaMeTpa) U3 CIIUCKa.

Kypcop MoxeT umers BUL:

e , €CJI BO3MOXEH MEPEX0 K MEHIO / OKHY HU)KHETO YPOBHS;

> , €CITM BO3MOKHA MOAUUKAIUS TTapaMeTpa;

-, cciiv HEeBO3MOXKHBI HUKAKUE ACHCTBHS, TMO0 BOSMOXKEH IIepeX0 TOJIBKO K YKPYIIHEH-
HOM WHIUKAIINH,

- wmm , €CITM BO3MOXKHA MOAU(DUKAIINS 3HAUCHUS pa3psiia YKciia, Mo KOTOPBIM PACIIONIOKEH
Kypcop.

4.3 BBoj 3HaUCHUH YCTAaHOBOYHBIX MTAPAMETPOB

4.3.1 BBOJ YHUCJIOBBIX 3HAYECHUN.

HpI/I3HaKOM BO3MOXHOCTHU pCAAKTUPOBAHNA 3HAUYCHW A YCTAHOBOYHOI'O IMapaMeTpa sABJISACTCA
HAJIMYUC KYpCOpa B BUJIC wmm , PACIIOJIATAOMICTOCA ITOA OAHUM U3 PA3PAA0B YHCIIA. H3meHeHue

AN v
3HAYCHUS BBIITOJHACTCS ITYTEM IOPA3PAAHOTO0 UBMCHCHUA YU CJIa C ITIOMOIIBIO KHOIIOK ,

AN .
OnHOKpaTHOE HaXKaTHE KHOMKHU () MIPUBOJUT K YBEIMYEHUIO (YMEHBIIEHUIO) YHC-
JIOBOT'O 3HAYEHUSI, OTMEUEHHOT0 KypCcOpoM, Ha oJHYy eAuHuIy. [lepeBoa Kypcopa K Ipyromy pas-

“ I
pAay MPOU3BOAUTCA IIPHU ITOMOIIIW KHOITOK , .
Bpox YCTAHOBJICHHOT'O YA CJIOBOT'O 3HAYCHHU MapaMETpa IPOU3BOJUTCA ITICPEBOAOM KypCopa

A
— (Ha)KaTI/ICM KHOIIKH ) J0 KpanHEeTO IIPaBoro paspsaaad, 0Tka3 OT BBOJa — IIEPCBOJOM KYp-

S o
COpa wmm (HAKATHEM KHOIIKH ) 710 KpaifHero JIEBOTO pa3psia.
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4.3.2 BBoj 3Ha4YCHMIA, BEIOUPACMBIX U3 CITHCKA.

[Tpu3HakoM aKTHBHU3AIIUH CITHCKA 3HAYCHUH YCTAHOBOYHOTO ITapamMeTpa siBJIsieTCs peodpa-
30BaHHE Kypcopa B TPEYTOJIbHBIC cxotxn 4 ’, BHYTPH KOTOPBIX pacriojiaracTcsi 3Ha4YeHHUE ma-
pamerpa.

[Tepebop 3HAUCHUI OCYIIECTBISICTCS HAKATUEM KHOHKI/II Q@I I/IJII/II Odbl BBoj BEIOpanHOTO

[ S
SHAYCHUA ITPOU3BOAUTCA HAXKATUCM KHOIIKH , OTKa3 OT BBOJa — HAXKAaTUEM KHOITKHN .
4.4 Hacrpoiika niepes; paboToit

4.4.1 Koppekuus npuOOpHOI JaThl U BpeMEHU
JI1st Koppekuun BbIOMpaeTcss U akTuBu3Mpyercs: napamerp HacTtponku / CucteMHble

. [2
napameTpbl / YcTaHOBKa YacoB / [lata (Bpems), 3atem KHOIKOI KypPCOp wmm IIOCTIE-
AOBATCJIIbHO YCTAHABJIMBACTCA B NO3HULUIO «JACHL», «MECAL», «KT'OIo» («qacm», «MHUHYTBD», «CC-

KYHJbI»). B Kax10i1 O3UIIMK KHOMIKaAaMU , MoaudUIIpyeTCcss 3HAYCHHE BHIOPAHHOTO
napameTpa. BBoJ1 ycTaHOBIIEHHOTO 3HAUEHHUS NTapaMeTpa MPOU3BOJUTCS IEPEBOJIOM KYPCOPa mumm
JI0 KpalfHero mpaBoro paspsija, 0TKa3 OT BBOJa (BO3BpaT K MPEKHEMY 3HAUYEHHUIO) — MEPEBOJIOM
KypcoOpa === 10 KpailHETO JIEBOT'O paspsja.

4.4.2 YcraHOBKa pekuMa MepeBojia Ha «IeTHee» | «3UMHee» BpeMsi

4.42.1 B pacxomomepe oOecrieunBaeTcs BO3MOXKHOCTh aBTOMAaTUYECKOT0 Tepexoaa MpH-
OOpHBIX YaCOB Ha «IeTHee» / «3uMHee» Bpems. [Ipu 3ToM moab30BaTENb MOXKET:

- YCTaHABJIMBATh PEKUM IIEpPEX0/1a NIPUOOPHBIX YaACOB,;

- OTKJII0YaTh (PYHKIIUIO Mepexo/1a MPHUOOPHBIX YacoB.

[TpenycMoTpeHo [1Ba peskrMa Iepexo/ia MPUOOPHBIX YaCOB Ha «IETHEE» | «3UMHEE» BPEMSL:
CTaHJapPTHBIN U MOJIH30BATEIbCKHIA.

[Tpu ycTaHOBKE CTAaHAAPTHOTO PEKUMA ITEPEXO]] Ha «JICTHEEY» BPEMsI OCYIIICCTBIISCTCS B IO~
cnenHee BockpeceHbe Mapta B 2:00:00 Ha oMH yac Brepea, a Mepexo/l Ha «3UMHEE» BpeMs — B
nocJeinee Bockpecenbe okTs10ps B 3:00:00 Ha ouH yac Ha3al.

[Ipu ycTaHOBKe MOJIH30BATENHCKOTO PEKUMA MOMEHT MEPEX0/la 4aCOB MOXKET 3a71aBaThCs
TI0JTb30BATEIIEM.

Ecnu pynkuusa nepeBosia OTKIIOUEHA, TO MPUOOPHBIE YaChl BEAYT OTCUYET TOJIBKO MO «3UM-
HEMY» BPEMEHU.

4422 Jlnga yCTaHOBKHM pEXHMa I[epeBoJia HEOOXOJWMO aKTHBHU3HPOBATh MYHKT
HacTtpounku / CuctemHble napameTpbl / YcTtaHOBKa 4YacoB / [apameTpbl nepeBoaa /
PeXWM 1 ycTaHOBHTH O/IHO W3 3HAYCHHUI: CTAHAAPTHLIN Wik NONb30BarT.

Ecnu ycraHoBiieH cTaHIapTHBIN PEXUM, TO BpeMs M JaTy aBTOMaTHYECKHUX MEepeXo0B Ha
«IETHEE» U «3UMHEE» BPeMs MOKHO TIOCMOTpeTh B okHax JlIeTHee BpeMs u 3uMHee BpeMs
COOTBETCTBEHHO.

Ecnu ycTaHOBIIEH NOTIB30BATENBCKHIA PEKUM, TO MOMEHTHI ITEPEX0/1a Ha «JICTHEE» U «3UM-
Hee» BpeMsi MOYKHO YCTaHOBHUTH B OkHax JIeTHee BpeMs 1 3MMHee BPeMSl COOTBETCTBEHHO.

[Tpu ycranoBke juist napamerpa PeXWUM 3HaueHust HET NepeBoAa nyHKkThl MeHio JleTHee
BpeMs 1 3MMHee BPEMS CTaHOBSITCS HEOCTYITHBIMH.

4.4.3 Ycranoska ko3 dunrentoB KP u Ku
Pacuer koo durmenta KP (Ku) npoussoaurcs B menio Hactpownkn / Hactp. nepude-
puun / YHuBepcanbHbIN Bbixoa / Hactpouka / YactoTHbIN Bbixoa X (UMNynbCHbIX

Bbixoa X).
Jlnst pacueta KP B MeHto YacTOTHbLIN BbixoA X npenBapHTelIbHO HEOOXOJUMO BBECTH

A \
3HaueHus QBN, QHN u FMakc B cootBercTBuU ¢ 11. 4.3.1. 3aTeM KHONKaMu , CTpOKa
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[
menio Pacuet KP... coBmemaercs ¢ kypcopom P i nakumaercs kuorka . [1pu aTOM MHO-
rotoune B kKoHie ctpoku PacueT KP... 3aknrouaercs B TpeyronbHbie CKOOKH €4 B>,

Jlyia 3amycka mpoleaypbl pacuera He0OX0JUMO HaXaThb KHOHK)’@, a MocJie MOsIBICHUS

BMECTO MHOTOTOYHS B TPEYTOJIbHBIX CKOOKaX Haamucu CTapT — KHOIIKY . B pesynbrare BMe-
cto uHauKaimyu CTapT BHOBb MOSIBUTCS MHIMKAIMSI MHOTOTOYHS, @ CTPOKOU BBIIIIE — BHIYUCIICH-
Hoe 3HaueHue KP.

Jlnst pacueta Ku B Menio AMNYnNbCHbIN BbIXoa X HeoOX0IMMO BBECTH 3HAUCHHS Mapa-
metpoB Qen u T. [Iporienypa npoBencuus pacyera KM ananorudna npoueaype pacuera KP.

Ecnu pacuetnoe 3Hauenue KP (Kn) o kakumM-mu60 cooOpakeHHsIM He YCTPauBaeT IMOJIb30-
BaTelsl, TO OH MOXxeT yctaHoBuTh it KP npyroe menbiee (a g Kn — 6onbinee) 3uauenue. [pu
stoM 3HaueHUs Qen, Qun U Fmake (Qen U T) HE MECHSIFOTCS.

[Tpu HEPaBUIIBHO C YYETOM YaCTOTHI (ITTUTEILHOCTH UMITYJIbCA) YCTAHOBJICHHOM 3HAUCHUH
KP (Kn) nosiButcst coo0IIeHHE O HEIITATHOW CUTYalllH.

4.4.4 Hactpoiika 00pab0OTKH pe3yIbTaTOB H3MEPEHUI

OtkpeiBaercs meHio HacTponkn / O6pab. pe3ynbTaToOB 1 ycTaHABIMBACTCS 3HAYCHUS
apaMeTpOB:

- KaHan — nomep kanaia;

- MeamaHa — pasmep 6ydepa MeMaHHOTO YCPETHCHHMS,

- CpepHee — pa3mep Oydepa apuMETHUSCKOTO YCPETHCHHMS,

- DUnNbTP. — BEIOOP anroputMa GUIBTPAIIMK PA3HOCTH BPEMEH MPOJIETa;

- KP — k03 puiineHT 3KCIoHeHIMAIBLHOTO (PHIIbTPA;

- Bp. uHep. — Bpems unepiuu;

- YCKOPp. — 3HaUYeHUE MaKCUMAJILHOW CKOPOCTH U3MEHEHUSI CKOPOCTH MTOTOKA;

- OTC. — oTCeuKa [0 MUHUMAJIBHOMY PacXojy;

- HY — HwkHss ycTaBKa 1mo pacxomuy;

- BY — BepxHsis ycTaBka 1o pacxomuy;

- Vmax — KoppeKIusi CKOPOCTH MOTOKA;

- 3HaK NOTOKAa — 3HaK HaMpaBJCHUS MTOTOKA KUIKOCTH;

- PacueT Macchbl — koMaH1a Ha BKITIOUYEHHE pacyeTa MacCOBOTO pacxoja, CTPOKOH HUKE
IIpU HEOOXOAMMOCTH BBOJMTCS 3HAYECHHE IIOTHOCTH M3Mepsiemoii xuakoctu (1000 kr/m3 mo
YMOJIYaHHIO);

- Pa3m. 06. pacx. — pazMepHoCTh U3MepeHHii pacxoa (oobema).

[Ipumeyanue - Bpems uHepiuu He peKOMeHIyeTcs ycTaHaBnuBaTh MeHee 10 c.

4.4.5 Hactpoiiku nepudepun u cBsizu

[Tonkmtoyarores K pacxoaoMepy HeoOX0AuMbIe TPUOOPHI U YCTPOUCTBA (IEPCOHANBHBIN KOM-
nbIOTEp, amanTep CBsi3u u T.1.). B menro HacTpounku / Hactponka nepudepun u Hactponkm
/ CnucrtemHble napamMeTpbl / HAaCTPOMKN CBA3M yCcTaHABIMBAIOTCS HEOOXOIMMBIC TApaMeTpPhI
JUISL COTJIAaCOBaHMSI PabOTHI BBIXOJOB PAaCXOJ0OMepa CO BXOJAMH IOIKJIFOYAEMBIX MPUOOPOB H
yctpoiicts. [Tpu Heobxomumoctr B okHe HacTponku / CuctemHble napameTpbl / O4. ob6be-
MOB BBITTOJTHSIETCS TTPOIIEypa OOHYJICHHS HAKOTUICHHOTO 3HAYEHHUS 00beMa.

4.4.6 Hactpoiika TokoBoro Beixona ¢ uarepgeiicom HART

Hacrpoiika TokoBoro Beixoja ¢ uarepdeiicom HART npousBoautcst B MeHio HacTponku
/ Hactpowka nepudpepumn / Hactponka HART. B nynkTe MmeHi0O POPM. TOKA ycTaHABIMBA-
eTcsl KoMaHAa BKI1. B ciryuae oTCyTCTBUS B MEHIO IaHHOTO ITYHKTa, B TyHKTE MeHI0 Afjpec HeoO-
XOJIMMO yCTaHOBUTH 3HaueHue «0», mpu 3TOM Ha BBIXOAE GpopMuUpyeTcs TOKOBBIN curHai 4 — 20
MA. Jlanee, B ciydae ucnonb3oBanuss HART-unTepdeiica, ycraHaBIMBaeTCs CETEBOU apec pac-
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X0JIOMepa, HIKHEE M BepXHEe 3HAUCHUs TPaHHIl U3MEPSIeMOT0 pacxo/a, 3HauYeHne (PUuKCUpoBaH-
HOT'O TOKA M BpeMs €ro ycTaHoBieHMs. KpoMe 3Toro, ¢ kiaBuaTypsl pacxofoMepa WiId B IIPO-
rpamMmMe «Monutop Bzner MP YPCB-7xx» JOCTYNHO BKJIIOUEHHE TECTOBOIO pEXHMa HHTEp-
¢eiica. B TrectoBoM pexxume uid GOpMUPOBAHUSA TOKOBOIO CUTHAJIA M MEPEAayy M0 MPOTOKOILY
HART npumensercs 3a1aHHOE TECTOBOE 3HAYEHUE pacxoja.

4.4.7 TTpu6op nepeBoautcs B pexxum PABOTA npu nomoun nepexmouatens SK1 va mo-
nyine kommyTanuu. [pu HeobxoaumocTu miomoupyerces kopiyc BII.

4.5 Ilycko-Hanago4Hbie padoThI

4.5.1 [lyckonanago4ynbie pabOThI IPOU3BOISATCS MPEACTABUTEISIMU OPTaHU3alluY, TPOLIe/I-
IMMHA 00YYCHHE HA MPEANPUATHU-U3TOTOBUTENE U TIOTYYUBIIMMH CEPTHU(PUKAT HA TIPABO MTPOBE-
JI€HUS TaHHOTO BUa paboT, TUO0 MPEeaCTaBUTENIAMU MPEANPUITUSI-U3TOTOBUTEIIS.

4.5.2 TpyOonpoBo/ 3aMoIHAETCS U3MEPSIEMON KUAKOCThI0. Pacxomomep moaxirovaercs K
KOMITBIOTEPY, MOJKIIFOYAETCS MUTAHUE U MPOU3BOJIUTCA HACTPOUKA PACX0JI0MEPA B COOTBETCTBUU
¢ yKazaHusMHu pasnena 4.4 nactosmero PO.

4.5.3 PacxomoMep MpH MEPBOM BKIHOYECHUHU HIIU TOCIIE JUIMTEILHOTO MEpephiBa B paboTe
TOTOB K 9KCIUTyaTaliy MMocJe:

- 30-MuHYTHO# TPOMBIBKH 1Y TIOTOKOM JKHKOCTH;

- 30-MUHYTHOTO TIPOTPEBa PacxoIoMepa.

4.5.4 Ilpu BBOJIE U3ENINA B IKCILIYaTallUIO JOHKHO OBITh IPOBEPEHO:

- IPaBWJIBHOCTH MOAKIIIOUEHHUS pacXoJ0Mepa U B3aUMOCHCTBYIONIEro 000py10BaHUS B CO-
OTBETCTBUHU C BEIOPAaHHON CXEMOI COEAMHEHUS U MOJIKIIIOUEHHUS;

- COOTBETCTBUE HANPSDKEHUS MUTAHUS pacxojoMepa TpeOyeMbIM TEXHHUECKUM XapaKTepu-
CTHKaM;

- IPaBUIILHOCTbH 3a/IaHHBIX PEKUMOB PAOOTHI BEIXOJIOB PACX0J0MEPA.

Jlji 3aIKUTHl OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA MIPH AKCIUTYaTallud MOTYT OBITh OIJIOM-
OMpoBaHbI CrielMaIbHble MPOYIINHBI, HCKIIIOYAIOIE BO3MOKHOCTh BCKPBITHS MepeHel U 3a1-
Heit yactu kopmyca BII. Tlpu Hanuuuu Gaiinaca HE0OX0IUMO OTUIOMOUPOBATH €T0 3aJBUKKH B
3aKPBITOM ITOJIOKEHHH.

4.6 Tlopsinok paOoThI

4.6.1 VInqukanus u3MepsieMbIX apaMeTpoB

[Mocne BrioueHust pacxogomepa Ha auciuiee naaunupyercsi OCHOBHOE MEHHO. k-
dopmanus 06 U3MepseMbIX MapaMeTpax U COCTOSHUU PAcXOofoMepa MOKET CUUTHIBATHCS C YHU-
BEPCAITLHBIX U TOKOBOT'O BBIXOJIOB U TI0 TIOCTIEIOBATEIbHOMY HHTEpdeiicy RS-485.

[
I[J'Ifi nepexoaa K MHANKAIMU U3MCPACMBIX IMMapaMETpPOB HCO6XO)II/IMO HaXaTb KHOIIKY ,

AN ! .
KHOIIKaMH , BBIOpATh TpeOyeMbIi TapameTp.

HpI/I HCO6XO,Z[I/IMOCTI/I nepexona K YKPYHHCHHOﬁ HHIAWKAalUU U3MCPIACMOT0 ITapaMeTpa HE00-
XO0OUMO COBMECTUTh HAMMCHOBAHHE HYXHOT'O IMapaMeTpa ¢ KypCopoM BHU A . " HaXXaTb KHOIIKY

@
. CraHHBIM B 3KCILTyaTallMI0 PacxoJOoMep pabOTaeT HEMpEepbIBHO B aBTOMATUYECKOM pe-
KHUME.
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B oxHe yKpynmHEHHOW MHIWKALUU, KpOME HAMMEHOBAaHUS TapaMeTpa, eIUHHUIIBI U3MEPEHHS
Y 3HAuUEHUs Mapamerpa, UHAULHUPYETCS YacTh 3HAKOMO3UIIMOHHOTIO KOJA CJIOBa COCTOSHUS Ka-
Hana. [lonHoe coBo cocTosiHMS KaHala nHaunupyercs B okae XKypHansbl / Tekyulee cocrosi-
Hue.

Jliig onipeienieHus BUJ1a HEIITATHON CUTYallMM, MHAULIMPYEMO B OKHE YKPYITHEHHOW MHIU-
Kalliy MU3MEPSIeMOTro MapaMeTpa B BUJIC 3HAKA « X » B CIIOBE COCTOSHHSI, HEOOXOJAUMO OTKPHITh
okHo XXypHansbl / Tekywee coctosiHue / HC (HC X kaHan). B otkpsiBiieMcst OKHE, KpOMeE
HanMmeHoBaHus Buaa HC, Oyner nHAMIMPOBATHCS BpEMsI Havyaja U IpOI0JKUTEIbHOCTh HEIITaT-
HOM CHUTYallUH.

4.6.2 YrpaBieHue 103UpOBaHUEM

4.6.2.1 Hactpoiiku 103MpOBaHHsI BBIOJIHSIOTCS B OKHE [lO3npoBaHue myrem Bbibopa o1-
HOW U3 3apaHee BEJACHHBIX B IaMsATh pacxogomepa (pukcupoBanubix 103 JJO3AL ... JO3A4,
3HAYEeHHUs KOTOPHIX BBOIATCS B okHe CNMCOK 03 posaropa (cm. puc.Jl.3 I[punoxenus ).

Jlns BeiOopa onHOW M3 (PUKCHUPOBAHHBIX 703 HEOOXOAUMO aKTHBU3UPOBATH CTPOKY MEHIO

AN b
Bb160p A03bl U B MOSIBUBIIHXCS TPEYTOIbHBIX CKOOKaxX 4 IIOMOIIBIO0 KHOIIOK ,

BBIOPATh HYXXHBIH HOMED J103bI, IIOCJIC YETr0 HAXKaTh KHOIKY . [Tpu 5TOM B cTpoke V3 MeHIO
M3MEPEHUA /| OO3ATOP nauner MHIMIMPOBATHLCS 3HAYEHHE BHIOpaHHON m03bl. Kpome
3TOro0, €Clid B cTpoke MeHio BbIOOpP A03bl BeiOpath 3HaucHue YCT., T0 B cTpoke V3 MOKHO
HAMPsAMYIO0 BBECTH TpeOyeMOe 3HAYCHHE J03bI.

JInst 3amycKa mporeayphbl J03UpOBaHUs HEOOXOAUMO aKTHBHPOBaTh CTpoky CTapT Ao3u-
poBaHus. [Tocie akTHBH3AMK HAYMHACTCS MIPOLECC JO3MPOBAHMUS, HA IIEPBOI CTPOKE TUCILICS
unauupyercs Haanucs JO3.1 WOET U3M. Kpowme toro, B ctpoke VA oToOpakaeTcs TEKyIee
3Ha4YeHne HabupaeMoro oobeMa, a B CTpoke T4 — Bpemst go3upoBanus. OCTaHOB Ipoliecca 103H-
POBaHUS BBIIOJIHICTCS aBTOMATHUYECKH ITOCIIE HabOpa 3aJaHHOI0 3HAYEHHS O35

4.6.2.2 Jlns no3upoBaHusi B pexxume crapr-cton B crpoke V3 menro USMEPEHUA /
NO3ATOP 1eo06x0a1MMO OCTaBUTH HYJIEBOE 3HaUCHUE. J03UpOBAHUE HAYHETCS aHAJIOTUYHO TIPU
aktuBaiuu ctpoku CTapT A03MpPOBaAHUA. /{1 OKOHYAHHS JT03UpOBaHKs B CTpoke YNP. [O3.,
B KoTopoii otoopakaetcst Haanuch CTAPT, neooxoaumo ycranosuth 3Hauenne CTOINN u Haxats

KHOTIKY . ITpu aTom Ha niepBoii ctpoke nuciutes Haanucs [O03.1 UAET U3M. cmenutcs Ha
3ABEPLUEHO. CrapTt-cTonHslii peXuM JJO3UPOBAHUS MOKHO OPraHU30BaTh TAKXKE C TOMOIIBIO
BHEIIIHEN KHOIIKU.

VYrpaBneHue mpoieccoM J03UPOBAHUS MOXKET OCYIIECTBISATHCS MO UHTEpGeENCy.

4.6.2.3 B MOMEHT OKOHYaHUSI I03MPOBAHMSI pACX0JJOMep BhIAET Yepe3 YHUBEPCATIbHBIH BbI-
XOJI CUTHAJI JIOTUYECKOTO WIIM MMITYJIbCHOTO BHUJIA, MapaMeTPhl BHIXOJHOTO CHTHAJIa OMpeelis-
IOTCS PeKMMOM pabOThl YHUBEPCAIBHOTO BBIXOJIA.

Jlo3upoBaHue He BIMSIET HAa M3MEPEHUE TEKYIIMX 3HAUCHHI TTapaMeTPOB.

4.6.3 TIpocMOTp apXHBOB U )KYPHAJIOB
4.6.3.1. Inst mpocMOTpa 3amuceil B apXxuBax HEOOXOANMO BBIOpaTh BU apxuBa APXMUBbI /
MpocmoTtp apxuBoB / YacoBon apxuB (CyTouyHbin apxuB, Mecsa4yHbIn apxuB, WH-

TepBanbHbIN apxuB, ApXMB A403aTopa). 3aTeM ¢ TIOMOMILI0 KHOMOK , IPOCMOT-
peTh 3aapXUBUPOBAHHBIC 3HAUCHUS [TAPAMETPOB.

B yacoBoM, CyTOYHOM, MECSYHOM M HHTEPBAJIBHOM apXHBaX MOCICIHSS CTPOKA OKHA CO-
nepsxwut ornmuio Monck 3anucu. Tlocse akTHBU3AINK ATOW OMIIUH ITPOUCXOIHUT TIEPEXO]] B OKHO
NMOUCK B YAC. (CYT., MEC., UHT.) APX. u xypcop ycTaHaBIMBAaeTCsI B CTPOKE C WH/IHKA-
1Meil HHTepBaia apXUBUPOBAHUSL.

JIs1st TIOMCKa 3aIUCH IPOM3BOANTCS aKTHBU3AIINS CTPOKH M BBOJ TPeOyeMOro HHTepBasia ap-
XUBUPOBaHUs. ECIIM BBEICHHBIH TS TOMCKA UHTEPBAT ApXUBUPOBAHHS MMEETCS B apXHUBE, TO O
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HaKaTUIO KHOTIKU OCYIIECTBIISICTCS MEPEX0/T K 3aJaHHOMY (JIn00 OnmxaiIemMy) nHTepBainy
apxuBHupoBaHus. Eciii BBeICHHBIH WHTEpBal apXUBHPOBAHUS OTCYTCTBYET, TO B IOCIETHEH
CTPOKE MHIMIUPYETCS HAAMKUCHL 3anUCb He HanaeHa.

4.6.3.2 Jlns mpocMOTpa 3amuceld B XKypHaiax HeoOX0IuMO BbIOpaTh Bu XypHaia XKyp-
Hanbl / XXypHan HC (KypHan pexumoB, XypHan nonb3oBartens). [Tlopsgok mpocMotpa
3anucel B )KypHallaX TaKoH ke, Kak IMpU MPOCMOTpPE 3alKceil B apXrUBax.

Bo Bcex sxypHaiax B OCJIEIHEH CTPOKE 3amucel mHauimpyercs Haanuck Homep 3anucw.
Jist GBICTPOTO Mepexoa K 3aMucH ¢ TpeOyeMbIM HOMEPOM HE0OXOAMMO aKTUBU3UPOBATH JaHHYIO

[
CTPOKY, 3a1aTb HOMCP UCKOMOMU 3aIlIMCHU 1 HAXKATHb KHOIIKY . Ecnu 3anucu ¢ Takum HOMCpPOM
HE CYIECTBYET, HA AUCIIIICC 6yz[eT HHAUTHUPOBATLCA IMOCIICAHAA 3alIUCh.

4.7 Bo3MOXHEBIE HCHUCIIPABHOCTHU U METOJbI UX YCTPAaHCHHUA

4.7.1 B pacxonoMepe nepruoANYECKH IPOU3BOJUTCS aBTOMAaTHUECKUN KOHTPOJIb B PEXKUME
CaMOTECTUPOBAHUS ¢ (PUKCALMEH BOSHUKIINX HEUCTIPAaBHOCTEH, OTKa30B M HEIITATHBIX CUTYallui

(HC).

4.7.2 Tekymee cocrosiuue npubopa nuauiupyercs B oknax XYPHAJbI / TEKYLWEE
COCTOAHMWUE & Buze 0B COCTOSIHUS, TPEACTABISIONIUX U3 Ce0s 3HAKOMO3UITHOHHBINA KOJT —
KOMOUWHAIMH 3HAKOB «-» M «X». 3HAK «-» O03HA4YaeT OTCYTCTBHE COOBITHUS, 3HAK «X» — HAINYHE
COOBITHS.

- HC — cioBo cocrostaust wemratabix cutyanuii (HC);,

- 1B — c110BO COCTOSIHUS BBIXOOB;

- OT — c10BO COCTOSIHHSI OTKA30B.

Kpome toro, HC B Bujie ciioBa COCTOSTHHSI OTOOPayKArOTCS Ha TUCILIEE pacXooMepa B OKHAX
YKPYITHEHHOW HMHAMKAIIMK U3MEPSEMBIX mapamerpoB. Hymepalius mo3unuii B CIIOBE COCTOSHHSI
BEJICTCS CHPABA HAE6O.

BoznukHosenue no0bix HC orcnexuBaercs mo uHTEepdeiicy mpu MOMOIIM IPOrpaMMBl
«Momnwutop Bziner MP YPCB-7xx» Bo Bkiajgke COCTOsIHUE.

4.7.3 Tlox HEMITaTHON CUTYyaIlMEN MIOHUMAETCS COOBITHE, IPU KOTOPOM BO3HHKAET HECOOT-
BETCTBHE U3MEPSIEMBIX TAPAMETPOB METPOJIOTUUECKUM BO3MOKHOCTSAM PACX0A0MEPA UITU MPH KO-
TOPOM U3MEPEHUS CTAHOBSTCS HEBO3MOXXHBIMH BCIIE/ICTBUE HApYIIEHUs ycloBui n3mepenus. HC
bukcupyercs, eciiu ee JIUTETbHOCTh HEe MeHee | CeKYH/IbI.

B 3aBucumoctu ot Buga HC peakius pacxompoMepa MOXKET ObITh B BUJIE TIPEKPAICHUS U3-
MEpPEHHUS Pacxo/1a WK MPEeKpalleHus: HaKOTUIeHUsI 00bema.

4.7.4 Ob6paboTka nponaganus ynpTpa3BykoBoro curtaia (Y3C) 3aBUCUT OT COOTHOLICHUS
nmuTenbHOoCcTH oTcyTeTBUsl Y3C M 3amaHHOro 3Ha4eHus napamerpa Bp. nHep. Bo Briazake lNa-
pameTpbl / O6pab. pe3ynbTaToOB, KOTOPOE MOKET YCTAaHABIMBATHCS B JAMAIa30HE OT 5 10
300 cek. ITo ymomyanuto 3Hauenne Bp. MHep. ycranosneno paBabM 10 cek.

[Ipu nmponaganuu Y3C B M3MepUTENbHOM KaHalie B CioBe coctosiHusi gukcupyercs HC
Bpemsa nHepumm, npexpariaercs HaKOIUIEHHE 00beMa KHUIKOCTH M MPOIOIKACTCS HHIHMKALIUS
MOCJIEAHETO U3MEPEHHOT0 3HAYEHUS Pacxo/a.

Ecnu nmurenbHOCTh OTCYTCTBUSI CUTHAJIA MEHbIIIE 3a/IaHHOTO BPEMEHU WHEPIIUH, TO TOCTe
nosieienus Y3C HC BpeMa MHepLMU cHuMaeTcsl M TPOU3BOMUTCS pacyeT CPETHEro 3HAYCHUS
pacxopa 3a Bpems orcyrctBus Y 3C. CpeHee 3HaUCHUE pacxo/a PaCCUYUTHIBAETCS MO MOCIETHEMY
3HAUEHUIO, U3MEPEHHOMY Niepe]l mponananueM Y 3C, 1 nepBOMy 3HAUYEHUI0, U3BMEPEHHOMY I10CIIE
nosienenus Y3C. [lomydeHHOE cpeHee 3HaUeHUE UCTIONB3YETCS ISl pacyeTa MpupamieHus 00b-
ema 3a Bpems orcyrctBusi Y3C. PaccuntanHoe npupaiienue oobeMa 100aBisieTcss K 3HaU€HUI0
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00beMa, HaKOTUIEHHOMY K MOMEHTY nponananust Y 3C, mocie 4ero npoaobKaeTes Iporece u3me-
PEHHUA pacXoja U HAKOIUIEHUS 00beMa.

Ecnu mmurensHOCTh oTcyTeTBHs Y 3C nipeBbicHT BpeMs nHepinn, To HC Bpemsa nHepuun
caumaercs, ¢pukcupyercs HC Het Y3C, npekpamniaercss HakoruieHHe o0beMa ¥ UHIULIUPYESTCS
HyJeBoe 3HaueHue pacxona. B ciaydae nossienus Y3C pacxomomep BO30OHOBISET U3MEPEHUE
pacxosa U HaKOIUIEHHE 00beMa CO 3HAa4eHUs 00beMa, HAKOIJIEHHOIO K MOMEHTY IpOIaJIaHHs
V3C.

4.7.5 Ecnu pacxop MpeBBICUII 3HAYCHUE, COOTBETCTBYIOIIEE CKOPOCTH TTOTOKa Vmax, ycra-
HOBJIeHHOE BO BKiIajke MapameTpbl / O6pab. pesynbTaToB, To hukcupyercs HC Q>Qmax,
MMpEKpamacTCd HAKOIIJICHUC 06’beMa, HO MPOoAOIKACTCA U3MCPECHUEC U MHAUKALUA U3MCPEHHOI'O
3HAYCHHA pacxoaa.

4.7.6 Ecnu 3HaueHue pacxozaa OoJiblle YCTaHOBJIEHHOTO 3HAYEHMsI BEPXHETO IOpOra Wiu
MEHBIIIC 3HAYCHUS HUYKHETO ITOPOTra, YCTAaHOBJICHHBIX JIJI1 TOKOBOT'O BBIX0/1a, TO (DHUKCHPYETCS CO-
otBercTBeHHO HC Q > QBN nnu Q < QHAN, nmpoaomkaeTcss HaKOIUICHHE 00beMa U U3MEpEHNe
pacxoaa. AHaJIOTHYHBIM 00pa3oM npoucxoaut oopadorka HC Q > QBYy u Q < QHY, korjia 3Ha-
YEHUE Pacxojia BBIXOIUT 3a Mpejelibl ycTaBok 1o pacxony BY u HY, ycraHoBieHHBIX B MEHIO
MapameTpbl / O6pab. pe3ynbTaToB.

4.7.7 B cmy4yae Bo3HMKHOBeHUsI HerctipaBHocTH win HC mpexie Bcero ciaeayeT MpoBepHTh:

- HaJIM4KE€ U COOTBETCTBHE HOPMaM HAIPSDKEHUS MTUTaHMsI Ha BXOJIE pacX0JOMepa;

- HaJIe)KHOCTh NIOJICOEIMHEHUS LIeNIel TMTaHuUs;

- HaJIM4Ke KUJIKOCTHU U €€ ABM)KEHUS B TPYOOIIPOBO/IE;

- OTCYTCTBHUE CKOIUIEHUs ra3a B MecTe ycraHoBku MY pacxomomepa.

[Ipyu MONIOKUTENBHBIX pe3yabTaTaX MEPEUUCICHHBIX BBIIIE IPOBEPOK, CIEAYET OOPATUTHCS
B CEPBUCHBIA LIEHTP (pEruoHalbHOE IMPEICTABUTEIBCTBO) WM K WU3TOTOBUTENIO M3JCIUS IS
ONpeieTIeHUsI BO3MOKHOCTH €r0 JaJIbHEHIIeN dKCIUTyaTaluu.
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5 METOJAUKA TIOBEPKH

Pacxonomeprl «B3JIET MP» npoxonar nepBUUYHYIO NIOBEPKY IPH BBIMYCKE U3 IMIPOU3BOJ-
CTBa, IEPUOJUYECKHUE — NP dKCIUTyarauuu. IloBepka npou3BOAUTCS B COOTBETCTBUHU C HACTOS-
e MeToukoi nosepk, yreepxaenHoi 'l CU ®I'YITI BHUUNP.

MexnoBepouHblid UHTEPBaAI — 4 TOa.

5.1 Onepanuu noBepku
5.1.1 Ilpu npoBeneHUU TOBEPKH JIOJKHBI OBITH BBINIOJHEHBI OMEpalud, YKa3aHHbIC B

Ta01.12.
Tabmuma 12 - Onepanuu MoBepku

[Tynkr Onepauuu, IpOBOUMEIE MTPU
HaumenoBanue onepanuit JOKyMCHTa JAHHOM BHJ€ IIOBEPKHU
110 ITOBCPKC | prepBUYHAs | NEPUOANYECKAS
1. Baemawmit ocMoTp 5.7.1 + +
2. OnpoOoBaHue pacxoaoMepa 5.7.2 + +
3. [loxTBepxaeHre COOTBETCTBUS TPOrPaMMHOTO 5.7.3 + +
obecrniedueHus
4. OnpeneneHue MOrPEIIHOCTH pacxoaomepa:
a) MpH MOBEPKE METO/I0M HEMOCPEACTBEHHOTO CIH- 574 + +
YCHUS;
0) Ipu MOBEPKE UMHUTAIIOHHBIM METOOM: 5.7.5
- OmpeJeNieHHe MapaMeTpoB MEPBUYHOTO Mpeodpa- + -
30BaTes
- oIpedeyICHHEe MOIPEIIHOCTH BTOPUIHOI'O U3MEPH- + +
TEJIHHOTO peoOpa3oBaTes

5.1.2 I[OHYCKaCTCH IMPOBOAUTD MOBEPKY pacXoaOMEPOB METOAOM HEIIOCPCACTBCHHOTO CJIN-
YCHUS HAa TOBCPOYHBIX YCTAHOBKAX WJIM UMHUTAITUOHHBIM MCTOAOM.

5.1.3 Tlo cornacoBanuto ¢ ®I'Y [ICM PocrexperynupoBanus HOBEpKa MOKET IPOBOAUTHCS
10 COKpaIeHHO# nporpamMMe. [Ipy 5TOM MOTpenrHoCTs N3MEPEHNUs OTENBHBIX MapaMeTPOB MO-
KET He ONPEAEIATHCS, O YEM JIeTIAeTCsl COOTBETCTBYIONIAS 3alIUCh B CBHJIETEIBCTBE O IIOBEPKE WIIN
nacropTe pacxojaomepa.

5.14 I[OHyCKaeTCSI IMMOBEPKa pacxogoMepa HE B IIOJITHOM JUAITA30HC MAaCIIOPTHBIX 3HAYCHHUH
napamMeTpoOB, a B OKCILNTyaTaAlMUOHHOM AMWaIla3oOHE, B pa60q1/1x YCJIOBUAX SKCIITyaTalllH.

5.2 CpencTBa OBEpKU

5.2.1 Ilpu mpoBeieHNH MOBEPKU MPUMEHSIOTCS cleaytoliee 000py10BaHUE:

1) cpeacTBa U3MEpEeHU U KOHTPOJISL:

- YCTAHOBKa MTOBEPOYHAs JIJIsl TOBEPKH METOJOM M3MepeHus: oobeMa (pacxo/ia Uik Macchl)
C MPeJIeIOM OTHOCUTEIHHOM TOTPENTHOCTH He Oosiee 1/3 mpenena momyckaeMoil OTHOCHTEIIBHON
MOTPENIHOCTH PacX00MEPOB;

- komiieke nosepounslii «B3JIET KITN» B64.00-00.00 TY;

- YaCTOTOMEp 3JIEKTPOHHO-cueTHbI Y3-64 JIJIN2.721.006 TY;

- CEKYHJIOMEp;

- MaHoMeTp, ki 0,4;

- repmometp 'OCT 13646.

2) BCIOMOTaTeJIbHOE YCTPOUCTBO — EPCOHATBHBINA KOMIIBIOTEP C YCTAHOBJICHHOM ONepalu-
oHHOI1 cucremoit Windows XP u Beime.
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5.2.2 JlomyckaeTcs IpUMEHEHHE APYroro 000pyA0BaHus, IPUOOPOB U YCTPOICTB, XapaKTe-
PUCTHKHU KOTOPBIX HE YCTYIAIOT XapaKTEPUCTUKAM O00OpYyIOBaHUS U MPUOOPOB, MPUBEICHHBIX B
n.5.2.1. Ilpu orcyTcTBUM 00OpYAOBaHUS U MPUOOPOB C XaPAKTEPUCTUKAMU, HE YCTYIMAOITUMHU
yKa3aHHbIM, TI0 corjlacoBanuto ¢ OI'Y [ICM PocrexperyaupoBaHusi, BHINOJHSIOMIUM TOBEPKY,
JIOITYCKaeTCs MpUMEHEeHUe 000pyI0BaHMs U MPUOOPOB C XapaKTEPUCTUKAMU, JOCTATOYHBIMU JJISI
IIOJIyYEHUS JOCTOBEPHOT'O PE3ysbTaTa OBEPKH.

5.2.3 Bce cpencTBa U3MEpEHUs JAOJDKHBI OBITh MOBEPEHBI U UMETH JIEHCTBYIOIINE CBUJIC-
TEJILCTBA O TIOBEPKE, OTMETKH O MTOBEPKE B MACHIOPTAX WJIM OTTUCKH ITOBEPUTEIBHBIX KICHM.

5.3 TpebGoBanus K KBaTM(DUKAIIUN TTOBEPUTEIICH

K mpoBenenuto naMepeHuii mpu moBepke U 00paboTKe pe3ynbTaToOB U3MEPCHHM JOIMyCKa-
IOTCSl JINI[A, aTTECTOBAHHBIE B KAUYE€CTBE MOBEPUTEIIS], M3YUUBIINE SKCIUTYaTAllUOHHYIO JIOKYMEH-
TallUI0 HA PACXO0JIOMEPHI U CPEJICTBA UX MOBEPKHU, UMEIOIIHUE OIBIT MIOBEPKU CPEJICTB U3MEPEHUIN
pacxoja, 00beMa KUAKOCTH, a TAK)KE MPOILE/IINE MHCTPYKTAXK 10 TEXHUKE O€3011aCHOCTH B yCTa-
HOBJICHHOM TIOPSIJIKE.

5.4 TpeboBanus 6€30MACHOCTH

5.4.1. Ilpu npoBeeHUN TIOBEPKH JOJKHBI COOIOAATHCS TpeOOBaHNUs 0€30ITaCHOCTH B COOT-
BeTcTBUU C «[IpaBunamMu TEXHUYECKOW SKCILTyaTalliU AJIEKTPOYCTAHOBOK MOTPEOUTENISIMU» U
«MexoTpaciieBble IpaBuiIa o0 OXpaHe Tpyaa (mpaBuiia 6€30MaCHOCTH ) PU IKCIUTyaTalluy dJIEKT-
POYCTaHOBOKY.

5.4.2 Tlpu paboTe ¢ U3MEPHUTEIBHBIMH NMPHOOPAMH U BCIIOMOTATENILHBIM 000pYyI0BaHUEM
JIOJDKHBI COOMIOIaThesl TpeOoBaHUS 0€3011aCHOCTH, OTOBOPEHHBIE B COOTBETCTBYIOIINX TEXHUYE-
CKUX ONMCAHUIX U PYKOBOJICTBAX MO HKCIUTyaTallM1 IPUMEHSAEMbIX TPUOOPOB.

5.5. YcnoBus mpoBeACHUS TTOBEPKHU

[Ipu npoBeneHnn NOBEPKU JOJKHBI OBITH COOJIIOJIEHBI CIIEIYIOIINE YCIOBUS:

- TeMIeparypa oKpy:xaromiero Bozayxa ot 15 go 30 °C;

- TeMneparypa xujakoctu ot 5 1o 40 °C;

- OTHOCHUTENbHASL BIAXHOCTB Bo3ayxa oT 30 1o 80 %;

- atMocgepHoe nasnenue ot 86,0 no 106,7 klla.

[Ipumeuanue - Jlomyckaercs: BBINOJIHEHUE OBEPKU B pab0OUMX YCIOBUAX IKCIUTyaTallMH
pacxo0MepoB IpHU COOITIOIEHNN TPEOOBAaHUH K YCIOBUSAM SKCILTyaTalluy IOBEPOYHOI0 000py10-
BaHUS.

Jliia obGecrieueHus: BO3MOXHOCTHU BBITIOJIHEHUS ITOBEPKH HA MECTE AKCILIyaTalluy pacxo/10-
Mepa MOHTaX JI0JIKEH BBIMOIHATHCS ¢ OaiiacHbIM TPyOOIIPOBOIOM.

5.6 IloarotoBka K NpOBEAECHUIO IOBEPKU

5.6.1 Tlepen mpoBeneHUEM TOBEPKHU JTOJDKHBI OBITH BBITIOJHEHBI CIEAYIOIINE TTOATOTOBH-
TeJbHbIE PaOOTHI:

- IPOBEPKa HAJIM4Ks TIOBEPOYHOI0 000PY10BaHUS U BCIIOMOTATENIbHBIX YCTPOMCTB (IIpUCIIO-
co0JieHuil), IepeunciIeHHbIX B 11.5.2;

- IPOBEpKa HaJIU4Us JIEHCTBYIOIIMX CBUJETEILCTB (OTMETOK) O MOBEPKE HCIOIb3YEMBIX
CPENCTB U3MEPEHUM;

- IpoBepKa COOTIOIEHUS YCIOBUM 11.5.5;

- TIPOBEpKa HAIMYMs Ha PacxojoMepe ITHKETKH ¢ (PMPMEHHOI'O 3HAKOM HM3TOTOBUTENS —
bupmsl «B3nery;

- IPOBEPKa HAJIMYMSI TACTIOPTa HA OBEPSEMBIN pacX0JOMEP U COOTBETCTBHSI KOMIUIEKTHO-
CTH M MapKHPOBKH pacxofoMepa, YKa3aHHbIM B M1aCIOPTE;
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- TIOJITOTOBKA K PabOTe MOBEPSEMOTO PAcXoIoMepa, CPEIICTB U3MEPEHUN U BCIIOMOTATENb-
HBIX YCTPONCTB, BXOJSIINUX B COCTAB MIOBEPOYHOTO OOOPYAOBAHMS B COOTBETCTBUH C MX IKCILTya-
TAllMOHHOM JOKYMEHTALIUEN.

5.6.2 Tlepen mpoBeneHUEM OMPOOOBAHMS U MIOBEPKU COOMPAETCSI CXeMa B COOTBETCTBHH C
pucynkoMm M.1 (a5 moBepKu METOI0M HEMOCPEACTBEHHOTO CIMYEHUS) U pUCYHKOM M.2 (ans
MOBEPKU UMHUTALIMOHHBIM MeTo1oM) [Tpunoxenus 1.

5.7 IIpoBenenue NOBEPKU

5.7.1 Bueunuit ocmMotp

[Tpu npoBeeHNH BHEIITHETO OCMOTPA JJOJKHO OBITh YCTAHOBJIEHO COOTBETCTBUE BHEIITHETO
BUJIa pacXoJoMepa CIeAyIUM TpeOOBaHUAM:!

- Ha Pacxo/IoMepe J0JDKEH OBITh YKa3aH 3aBOJICKON HOMEp;

- Ha pacxojoMepe He JODKHO ObITh MEXaHWYECKUX MOBPEKICHUN U Ie(PEKTOB MOKPBITHIHA,
NPEISITCTBYIOIMX YTEHHIO HAJIIMCEH U CHATHIO OTCYETOB TI0 HHUKATOPY.

ITo pe3ynbpraTaM OCMOTpa AETAETCSI OTMETKA O COOTBETCTBHHU B mpotokone (IIpunoxenue
N).

5.7.2 OnpoboBaHue pacxogomepa

OnpoOoBaHKE BBHITIOIHICTCS C IS0 YCTAHOBICHUS PabOTOCIIOCOOHOCTH pacxojomMepa.
OnpoboBaHue JOMYCKAETCs MPOBOIUTH 0€3 MPUCYTCTBUS TOBEPUTEISL.

OnpoboBaHKe pacxoaoMepa MPOU3BOJIUTCS METOJIOM IPOITYCKa KUIKOCTH Ha TIOBEPOYHOM
YCTaHOBKE WJIM UMUTAIMOHHBIM METOI0OM C MOMOUIBI0 KoMIuiekca nosepounoro «B3JIET KITN».

N3mensisa pacxona, mpoBEpUTh HAIUYKE U3MEPSEMBIX M KOHTPOJIUPYEMBIX MMapaMeTpPOB Ha
WHJUKATOPE pacXxoJ0Mepa, HATMYUEe KOMMYHUKAIIMOHHOM CBSA3M 110 RS-BRIX0AY € MEpCOHAIbHBIM
KOMITBIOTEPOM, HAJIMYNE CUTHAIOB HAa HHPOPMAITMOHHBIX BBIXO/IaX.

[To pe3ynbraTam onpoOOBaHUS JAeNaeTCsl OTMETKA O COOTBETCTBHH B IipoTokoe ([Tpumnosxe-
Hue N).

5.7.3 IlonTBepskaeHUE COOTBETCTBUSI IPOTPAMMHOI0 00eCIeUeHuUs

Omnepauus «IloaTBepkaeHNE COOTBETCTBUS MIPOrPAMMHOI0 00ECIIEUEHNUs» BKIIIOYAET:

- OTIpe/ieIeHNEe UICHTH(PUKAIIMOHHOTO HANMEHOBAHHSI TPOTPAMMHOTO 00€CTICYCHHS;

- oTpeieieHrne HoMepa Bepcud (MACHTU(UKAIIMOHHOTO HOMEpa) MPOrpaMMHOro odecriede-
HUS;

- onpenenenue nudpoBoro uaeHTU(UKaTopa (KOHTPOIBHON CYyMMBbI HCHOJIHIEMOTO KOJa)
MIPOrpaMMHOTO 00eCIIeUeHHS.

ITpousBoauTcs BKiItoueHHe pacxogomepa. Ilociae monaun nutaHus BCTpOEHHOE MPOTrPaMM-
Hoe oOecrnieuenue (I10) pacxomoMepa BBITIOIHSET Pl CAMOJAMATHOCTUYECKUX TTPOBEPOK, B TOM
YuCciIe MPOBEPKY LETOCTHOCTH KOH(UIYPAIMOHHBIX JaHHBIX M HEU3MEHHOCTH HCIIOJIHSEMOIo
KOJIa, ITyTeM pacyeTa U IMyOIrKaui KOHTPOJIHHON CYMMBI.

ITpu 3TOM Ha UHAKKATOpE pacxoaomMepa (UM Ha MOAKIIOYEHHOM K HHTEPPEeCHOMY BBIXOTY
pacxosioMepa KOMIbIoTepe) OYAyT OTPaKaThCsl CICTYIONTUE TaHHBIC:

- uaeHTuuKaonHoe HauMeHoBanue [10;

- HoMep BepcuH (naeHTHuuKauonHblii Homep) I10;

- uu¢poBoii uAEHTUPUKATOP (KOHTpOIbHAs cymma) [10.

Pesynprar moaTBep KIEeHHUSI COOTBETCTBHS IPOTPAMMHOTO OOECIIEYECHHUsI CUYUTACTCS TI0JI0-
KUTEJBHBIM, €CITU IMOJyuyeHHble uaeHTUuKaoHHble qanHble 110 CU (naenTudukanmonHoe
HaWMEHOBaHKE, HOMEP BEpPCHUH (MICHTU(PUKAIIMOHHBIN HOMEp) U UG POBON UIEHTH(DHUKATOP) CO-
OTBETCTBYIOT UJACHTHU(HUKAIIMOHHBIM JIaHHBIM, YKa3aHHBIM B ONMHCAHUU THIIA CPEICTBA U3MEpe-
HUH.
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ITo pe3ynbTaTam MOATBEPKACHUS COOTBETCTBUS POTPAMMHOTO 00ECTICYeHHS AETAeTCs OT-
METKa 0 COOTBETCTBHHU B TipoTokoiie ([Ipunoxenue ).

5.7.4 OnpeniesieHre OTHOCHTEIBHOM IMOTPEITHOCTH PacXxojoMepa

OmnpeneneHre OTHOCUTEIBHOM MOTPETHOCTH pacxooMepa MpH U3MEpeHun oobema (cpes-
HEro 00bEMHOT0 Pacxo/ia) JKUAKOCTH Ha IIOBEPOYHON YCTAHOBKE IIPOBOJIUTCS ITPH 3HAUYCHUSX pac-
xomaa 0,05-Quaub6, 0,1-Quan6, 0,5-Quaud (pacxoxa ycraHaBauBaetces ¢ gomyckom + 10 %).

Pacxon Quans onpeaensiercs no ¢popmysie:

Quans = 2,83-103.v-DN?, m%/u, (5.1

roe v= 10,6 m/c;

DN — auameTp yci0BHOTO MPOXOa pacXxogomepa.

OTHOCHTENbHAS TOTPEIIHOCTh ONPEACISACTCS CPAaBHEHHEM JICHCTBUTEIBHOTO 3HAYCHUS
o0wvema V, (cpeanero oobemMHoro pacxoaa Qvocp) U 3HaUEHUSI 06beMa Vy (CpeiHero 00beMHOTO
pacxoia Qvu), U3MEPEHHOTO PACXOIOMEPOM.

5.7.4.1 Ilpu nmoBepke criocoOOoM N3MEPEHHS 00beMa B KaueCTBE JCHCTBUTEILHOTO 3HAYCHUS
o0beMa Vo HCTIONIb3yeTCs 3HaUeHHE 00beMa )KUIKOCTH, HAOpaHHOTO B 00BEMHYIO MEPY IOBEPOY-
HOW YCTaHOBKH, WJIM IMOKa3aHHs OOpa3lOBOr0 cueT4yHKa. JeiCTBUTEIbEHOE 3HAUEHHE CPEIHEro
00BeMHOT0 pacxona Qyo cp OTpenensiercs mo popmye:

V
QVO Cp = T_O’ (5'2)
u
rzie Quo cp — AEHCTBUTEIBHOE 3HAUECHHUE CPEAHENO 0OBEMHOTO PacXoa, M>/u;
V, — ieficTBUTEIbHOE 3HAYEHHE 00beMa, Mo,
Tu — Bpems u3mMepenus, u.
5.7.4.2 Tlpu nmoBepke ciocoOOM M3MEPEHUs pacxo/1a ACHCTBUTEIbHBIC 3HAUCHHUS PacXxo/a u

obbeMa OIIPCACIIIIOTCA PAaCUCTHBIM ITYTCM:

ZQvoj
Quoe = (5.3)
n
Vo = Qvo cpTuv (54)

riie Qvo cp — JEHCTBUTENFHOE 3HAUYEHHE CPETHETO 0OBEMHOTO PAacXoia, Mo/4;
Vo — IeHcTBUTENBHOE 3HAUEHHE 00BEMa, M-,
Qvoj — A€HCTBUTENEHOE 3HAYEHHE PACXO/A TIPH j-TOM H3MEPEHHH, M>/4;
N> 11 — KOoMMYECTBO OTCUETOB 32 MHTEPBAJl BpeMeHHU TH.
5.7.4.3 ITpu noBepke crioco6oM U3MEPEHUs] MacChl AJIs ONPEIEICHUs JeHCTBUTENILHOTO 3HA-
YEeHUST MACCHI KUIKOCTH Ha TIOBEPOYHBIX YCTAaHOBKAX C BECOBBIM YCTPOWCTBOM ITOJIB3YIOTCS TO-
Ka3aHUSAMHU BECOBOTO yCTpoHCTBa. JleWCTBUTEIbHOE 3HAaUEHHE 0ObeMa MPH 3TOM OIpeNeNsIeTcs
o ¢popmye:

v, = Mo (5.5)

o

rae Vo — IefiCTBUTENbHOE 3HAUCHUE 00beMa, Mo,
Mo — NIEUCTBUTENHHOE 3HAYCHHUE MACChl U3MEPSIEMOM KUIKOCTH, KT
p — IIOTHOCTb KUAKOCTH, KI/M°.

[Tepen HauanoM MOBEPKH HAa TOBEPOYHOM YCTAHOBKE C BECOBBIM YCTPOWCTBOM HEOOXOAMMO
ONPEIETUTh IO KOHTPOJIBHOMY MaHOMETPY JAaBJICHHUE JKUJIKOCTH, a IO TEPMOMETPY — TeMIIepa-
Typy B TpyOOIIPOBO/I€ TIOBEPOUHOM ycTaHOBKU. Ha OCHOBaHWMM M3MEPEHHBIX 3HAYCHHUH TemMIepa-
Typsl U Aasinenus no tabmunam ['CCCJl 98-2000 «Boga. Y nenpHbI 00b€M U SHTANBIHS TPU
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temneparypax 0...1000 °C u naBnenusx 0,001...1000 MIla» onpenensieTcst INIOTHOCTh ITOBEPOY-
HOM XKUJKOCTH.

JleiicTBUTENbHOE 3HAYEHHE CPEJHEro 0OBbEMHOTO pacxo/ia pacCUMTHIBAeTCs Mo (opmyie
(5.2).

5.7.4.4 JInsa cHATHS pe3yIbTaTOB U3MEPEHUs 00beMa ¢ MHAUKaTopa U RS-BeIxoaa pacxoio-
Mepa BBIIOJIHAIOTCA caeayrouiie npoueaypsl. Ha nnaukarope pacxomomepa U MOAKIIOYEHHOM K
RS-BbIxomy mepcoHabHOM KOMITBIOTEPE YCTAHABIIMBAETCS PEKHMM BBIBOJIA Ha KpaH IMOBepsie-
Moro napamerpa. [lepen kaxapIM U3MEpPEHUEM IIPOU3BOJUTCS PETUCTPALIMS HAYaJIbHOTO 3Haue-
HUA 06beMa Vy (M), 3aperiucTpupoBaHHOTO pacxogoMepoM. ITocie Tporycka KUIAKOCTH depes
pacxojoMep B JAHHOH IOBEPOYHOM TOUKE PErHCTPUPYETCs KOHEUHOE 3HaYeHHe 00beMa Vi (MY).
[To pa3HoCTH MOKa3aHUN PACCUYUTHIBAECTCS U3MEPEHHOE 3HaUCHHE 00beMa KHUIKOCTH:

rac Vu— HU3MCPCHHOC 3HAUCHHC O6’bCMa, M3.

[Tpu peructpanuu nokazanuii ¢ RS-Beixoga u nHAMKaTOpa HEOOXOAUMO TIPH OJHOM H3Me-
PEHHH IPOITYyCKaTh Yepe3 PacxoI0Mephbl TAKOE KOJIMUECTBO KHUAKOCTH, YTOOBI HAOUpaTh HE MEHEe
500 enuHUI MITAJIIETO pa3psaa YCTpOHCTBA MHANKALIMY NP PEKOMEHIYEMOM BPEMEHHU U3Mepe-
Hus He meHee 200 c.

[Ipy HEBO3MOKHOCTH BBIIIOJIHATH TOBEPKY C OCTAHOBKOM ITOTOKA B TPYOOIIPOBOJIE, & TAKXKE
JUISl COKpAIeHUs] BPEMEHHU MOBEPKH, AOMYCKAETCS BBINOJIHATH ONPEIEICHHE OTHOCUTEIBHOM 10-
TPELIHOCTH PACXOAOMEPA TOJIBKO 110 UMITYJIbCHOMY BBIXOJY.

[To uMmynbcHOMY BBIXOJy 3Ha4eHHE 00beMa, U3MEPEHHOE PACXOAOMEPOM, OIpeeseTCs
110 ITOKAa3aHUsAM 4aCTOTOMEPA, NOJAKIYEHHOT0 K COOTBETCTBYIOIIEMY BBIXOAY pacxoaomepa. [1e-
pel1 HayaJIoM U3MEpPEHUs YaCTOTOMEP YCTaHABIUBACTCS B PEXKUM CUETa UMITYJILCOB U OOHYIISETCA.
IIo craproBOMY CHTHalIy MMITYJIBCBI C BBIXOJA PacXxoJ0Mepa HAYMHAIOT MOCTyIaTh Ha BXOJ 4Ya-
croromepa. KonmuecTso sxmmkocts Vy (M%), mpore/uieii uepes npeodpa3oBaTelh pacxoa, ompe-
nensiercs o gopmysie:

Vi =N x Ky, (5.7)
rae N — KOJIM4eCcTBO UMITYJIbCOB, IIOJICYUTAHHOE YaCTOTOMEPOM;
Ky — BeC MMITy/Ibca HMITYJIECHOTO BBIXO/Ia PACX0I0MEPA, M /UMIL.

MuHuManbHO HE0OXOAMMBIA 00bEM JKUKOCTH, IPOMTYCKaeMON 4epe3 pacxoJaoMep MpH O1-
HOM H3MEpEHUH, MPHU PETUCTPALMU MOKA3aHUH C MUMITYJIbCHOTO BBIXOJA JTOJDKEH OBITH TaKuM,
yTOOBI HaOpaTh HEe MeHee 500 UMITYIIbCOB.

W3mepenHsblii cpeqHuil 0ObEMHBIM pacxoj KHUAKOCTH, MPOIIEAINIEH uepe3 pacxoJoMep,
ompenensieTcs mo popmye:

—_ Vp[
QVI/I cp T_ ) (58)

u
rzie Qwu cp — HU3MEPEHHOE 3HAUEHHE CPETHET0 00BEMHOTO pacxosa, Mo/u;
V. — H3MepeHHOe 3HaueHne 00beMa, M-,
Tu — BpeMst u3mepeHus, 4.
N3mepenus nponu3BOAATCS HE MEHEE TPEX Pa3 B KAXKJIOM OBEPOYHOU TOUKE.
5.7.4.5 Ompenienenue OTHOCUTEIBHOM MOTPEITHOCTH PacxooMepa pu U3MepeHHH 00beMa
’KUJIKOCTH BBIMOJHSIETCA 110 popMyJIe:
5= Yo Var 10096 6
ol
r1e Ovi — OTHOCUTEIbHAS MOTPEIIHOCTh PACX0I0Mepa MPH U3MEPEHNHU 00beMa B I-TOM TOBe-
pOYHOI Touke, %o;
Vi — MI3MEpEeHHOE 3HaUeHHe 00beMa B I-TOi TOBEPOYHOH TOUKE, M
Voi — IeHCTBUTEIbHOE 3HAUCHHE 00BhEMa B I-TOM MMOBEPOYHOM TOUKE, M.

3.
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OmnpeneneHre OTHOCUTENIBHOM MOTPEITHOCTH PacXoJ0Mepa MPU U3MEPEHUH CPETHETro 00b-
€MHOTI'0 pacxo/ia )KUJKOCTHU BBINOJHAETCA 1O (hopMyIie:

oy = 2o = Qo106 96, (5.10)

vo cpi

rjae OQui — OTHOCHUTENIbHAS MMOIPEIIHOCTh PACX0JIOMepa IIPH M3MEPEHUU CPEIHEro 00bheM-
HOT'O pacxoja B I-TOi MOBepOUYHOU TOUKE, %0;

Quu cpi — U3MEPEHHOE 3HAYEHHE CPEIHEro OOBEMHOrO pacxoja B I-TOW MOBEPOUHON
TOuKe, M>/4;

Qvo cpi — JCUCTBUTEIILHOE 3HAYCHUE CPEHEr0 0OBEMHOTO PACX0/1a B I-TOM MOBEPOUYHOM
TOUKE, M/,

Pe3ynbTaThl MOBEPKU CUMTAOTCS IMOJIOKUTEIBHBIMHU, €CIIH MaKCUMAJIbHBIC 3HAYCHUS I10-
IPEIIHOCTH pacxoIoMepa Mpu U3MEPEHUH 00beMa HITH TIPU U3MEPEHUHU CPETHETO0 00BEMHOTO pac-
X0J1a B K&KJIOM M3 MOBEPOYHBIX TOYCK HE MPEBBIIAIOT 3HAUCHUH, YCTAHOBJICHHBIX B HACTOSIIIEM
PYKOBOJICTBE 110 SKCILTyaTalllH.

ITo pe3yapTaTaM MOBEPKH JCTIAETCS OTMETKA O COOTBETCTBHH B IpoTokoste (ITpunoxkenne 1).

Eciu morpeniHocTh u3MEpEHHs BBIXOIUT 3a MPE/C/ibl HOPMUPOBAHHBIX 3HAUCHHH, BBIIOJI-
HSETCS FOCTUPOBKA Pacxo0Mepa, IOoCjIe Yero MoBepKa BBITOJIHSIETCS TOBTOPHO.

5.7.5 Onpenenenre OTHOCUTEIBHOM MOTPEIIHOCTH PACX0I0MEPa UMUTAIIMOHHBIM METOJIOM

OnpeneneHne OTHOCUTEIIBHOMN MOTPEITHOCTH PACX0I0Mepa UMUTAIIMOHHBIM METOJIOM TIPO-
M3BOJUTCS B JIBa dTAra:

- OTIpe/IeTICHrE TTapaMeTPOB IEPBUYHOTO MPEOOPa30BaATENS pacX0/a;

- Ollpe/eieHHe MOrPEUTHOCTH BTOPUYHOTO H3MEPUTEIHHOrO MpeoOpa3oBaTeliss pacxoao-
Mepa IPH U3MEPEHUH CPEeTHEr0 00BEMHOTO pacxo/ia ¥ 00beMa )KHUIKOCTH IPHU IIOMOIIU TTOBEPOY-
Horo komuiekca «B3JIET KITN» B64.00-00.00-01.

5.7.5.1 Ompenenenue nmapaMeTpoB MEPBUYHOTO MPe0Opa3oBaTelis pacxoia.

[TapameTpsl epBUYHOTO MpeoOpa3oBaTess pacxoda OMpPeAeNsatoTCs MPH BIMYCKE U3 Mpo-
M3BOJICTBA, YTO OOECIICUMBACT BHITIOJHEHUE M3MEPEHHI pacxoia M 00beMa C MOTPEITHOCTSIMH,
HOPMHPOBAHHBIMH B IOKyMEHTAIIUU Ha PACXOAOMeEp.

5.7.5.2 OnpentenieHre MOTPENTHOCTA BTOPHYHOTO U3MEPHUTEIHLHOTO Tpeodpa3oBaTelis pac-
XoJomepa.

5.7.5.2.1 Onpenenenue norpemrHocty BII npu uzmepenun pacxona.

Pacxonomep nepesoaurcs B pesxxuM «IIOBEPKA».

Ko BropruHoMy npeoOpazoBaTelito pacxogoMepa NOJKI0YaeTCs YaCTOTOMED, C ITOMOIIBIO
KOTOPOTO M3MepsieTcsl YacToTa (MEepHo ) MTATHOTO KBAPIIEBOIO IeHEpaTopa OMOPHOM YacTOTHI
(40 MTI'r) pacxomomepa. [lonydeHHOE 3HaYEHNE YaCTOThI 3aHOCUTCS B MACTIOPT U BBOJUTCS B pac-
X0JIOMEp.

DTaloHHOE 3HAYCHHE PACcX0Jla UMUTHPYETCS C MIOMOIIBI0 BPEMEHHOH 3a/IePKKU 30HUPY-
IOIIETO UMITYIIbca, (hopMUpyeMoil u3 N-ro KoJIruecTBa MepruoI0B CUTHaIa OOPHOTO KBApIIEBOTO
re”HepaTopa pacxogomepa. Uucino N onpezensercs 3HaYeHUEM UMUTUPYEMOTO pacxoa.

Omnpenenenne oTHOCUTENbHOU morpemHocTy BIT mpoBoauTcst mpu 3HAUEHUSX pacxoja
0,05 Quans, 0,1 Quans, 0,5 Quans, Quans, i€ Quanc = 250 M>/4. Pacxo/ ycTaHABIHBAETCS C JOMYCKOM
+ 20 %.

[ToBepouHbIE 3HAUYCHHUS PACX0/Ia YCTAaHABIMBAOTCS ITOCIIEIOBATEIbHO. Bpemst uamMepeHust —
He MeHee 100 cexyna. [l kaxx10i TOUKU HE MEHee 3 pa3 CHUMAlOTCs YCTAaHOBUBIIIMECS TTOKa3a-
HUS pacxoJioMepa ¢ HHPOPMAIIMOHHBIX BBIXOJIOB.

AoGcomotHas norpemHocTh BII mpu u3Mepennn pacxoia BEIUUCISIETCS 10 GopMyIe:

AQ;; = Q;- Qqi, (5.11)

riae AQjj — abcomoTHas norperrHocts BIT B i-To# moBepo4HO TOYKE PH |-TOM U3MEPEHUH,
3
M>/4;
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Qij — MoKa3aHus pacxoaoMepa B i-Toil TOBEpOYHOI TOUKe HPH j-TOM U3MEPEHHH, M>/4;
Qoi — PTAJIOHHOE 3HAYEHHE PACXO/a B i-TOH MOBEPOYHON TOUKE, M/d.
CwMerieHue HyJIs ONpeeseTcs o Gopmyie:

3 (2xAQ, +AQ,)

H=1 , 5.12
3xn ( )

rae H — cmemenue nyis, M/
AQ1j, AQ2j — 3HaueHHs aOCOTIOTHBIX MOTPEIIHOCTEN N3MEepEeHHs pacxoaa B 1-0if u 2-oi
MOBEPOYHBIX TOUYKAX COOTBETCTBEHHO MIPH j-TOM U3MEPEHUM;
N — KOJIMYECTBO U3MEPEHUH.
OtHocutenbHast morperrHocTh BII Beruucsiercs mo gopmyie:

AQ,—H
5. = 177100 %. (5.13)

i
ol

Pe3ynbTaThl MOBEPKU CUMTAIOTCS MOJOKUTEIBHBIMH, €CIIH MaKCHMaJbHBIC 3HAYEHUS I10-
TPEUTHOCTH PAcXoIoMepa B KaXJI0H U3 TOBEPOYHBIX TOUEK HE MPEBHINIAIOT 3HaueHus £ 0,25 %.

5.7.5.2.2 Onpenenenue norpeurHocty BII mpu usmepenuu odbema.

Heo0xoanMo 3aHecTH 3HaYeHNE CMEIICHNUS HYJIS, OTIPEIEIICHHOE BBIIIE.

[Tpu oMoy BpeMEeHHO! 3aJIepKKH 30HAUPYIOIIETO HMITYJIbCa, (OPMHPYEMOH U3 TIEPUO-
JIOB CHTHAJIa OMOPHOTO KBapIEBOTO I'€HEpAaTOpa pacxoJoMepa, YCTAaHABIMBACTCS HamOOJbIIee
3HaueHne pacxona (250 m>/4), 3aTeM OOHYJIAIOTCA 3HAYEHHS CUETYMKA 0OBEMA PAcXojoMepa M
pacxogoMep epeBOIUTCS B pexkuM u3Meperus. [IponsBoaurcs HakoruieHue oobéma. [Tpogomku-
TeJbHOCTB u3Mepenus He MeHee 100 cexyn. [Tokazanus pacxojoMepa CHUMAKTCS HE MEHEe TPeX
pas.

OTtHocutenbHas norpenrHocts BIT npu n3mepenun o0bemMa BEIUUCIIAETCS 110 PopMylie:
ViVa 000, 519

oj

Sy
rze dvj — OTHOCUTeNbHast morpeurHocTs BII mpu j-Tom u3mepennn, %o;
V| — moKa3aHus pacxoaoMepa MpHU j-TOM U3MEPEHUH, M,
Voj — 2TaJIOHHOE 3Ha4YeHHe 00BEMA MPH j-TOM H3MEPEHHUH, M.
Pe3ynpTaThl MOBEPKU CUMTAIOTCS MOJOKUTEIbHBIMH, €CIIM MaKCHUMaJbHbIE 3HAUYEHUS MO-
IPEUIHOCTH PAcX0JIoMepa B Kax/10M U3 MOBEPOUHBIX TOUEK HE MPEeBbIIAOT 3HaueHus + 0,25 %.

Ilo pe3yiibTaTaM MOBEPKHU ACIIACTCA OTMETKA O COOTBETCTBUHU B IIPOTOKOJIC (HpI/IJ'IO)I(eHI/Ie
).

5.8 OdopmiieHne pe3yapTaToB TOBEPKU

5.8.1 Ilpu moJIOKUTENBHBIX pe3yJabTaTax MOBEPKHU JENAETCS 3aMKCh B MACMOPTE PACcXO0d0-
Mepa, 3aBEpPeHHAs TOJIMUCHIO TIOBEPUTENS C HAHECEHHEM TTOBEPUTENLHOTO KiieliMa, Uil 0popM-
JII€TCS CBUJIETENIBCTBO O MTOBEPKE, MOCIIE YEr0 pacxoA0Mep JOIYCKAETCs K IKCIUTyaTalluu ¢ HOP-
MHUPOBAHHOM MOTPELIHOCTHIO.

5.8.2 B ciyyae oTpuLIATENBHBIX PE3YJIBTATOB IIEPBUUHON MMOBEPKU PAcX0J0MEP BO3Bpalia-
€Tcsl B IPOM3BOJICTBO Ha JIOPAOOTKY, IOCIIE YEro MOUIEKHUT IOBTOPHON IOBEPKE.

5.8.3 B cinyuae oTpuiaTeIbHBIX PE3yIbTAaTOB MIEPHOJNUECKON TOBEPKU pacxoioMep Opaky-
€TCsl, a KJIIEMO TacHUTCs.
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6 TEXHUYECKOE OBCIIY>XXVBAHUE

6.1 BBeneHHBIN B SKCIUTyaTallMI0 PAacXOAOMEp PEKOMEHIYETCS MOABEPraTh MEpHOIUYC-
CKOMY OCMOTpY C LIEJIbIO KOHTPOJIS:

- paboTOCIIOCOOHOCTH pacxoioMepa;

- cOOJTIOIEHUS YCIIOBHH IKCIUTyaTalliy pacxoI0Mepa;

- HaJIM4Ms HaNpsDKEHUS MUTaHMs B 33/1aHHBIX IIpeJenax;

- OTCYTCTBUS BHEIIHUX IIOBPEKICHUN PaCX00MEPa;

- HaJIS)KHOCTH JIEKTPUUECKUX U MEXaHUYECKUX COCTUHEHUI.

[leproM4HOCTE OCMOTpA 3aBHCUT OT YCJIOBHUI SKCIUTyaTallid, HO HE JOJDKHA OBITH pexe
OJIHOTO pasa B JIBE HeJIEH.

6.2 BHemHui 0cMOTp TOJDKEH MPOBOIUTHCS HE pexe 1 pasza B 3 mecsa. [1pu 3Tom HEoOX0-
JUMO:

- YAAQJIUTh IbLIb C HAPYKHOU MOBEPXHOCTH;

- IPOBEPUTH COCTOSIHUE 000JI0UeK (TPELIMHBI, CKOJIbI HE JOIYCKAIOTCs);

- IPOBEPUTH HAJIMUME BCEX KPEIMEXKHBIX JeTalell U JIEMEHTOB (BUHTOB, 11ali0);

- IPOBEPUTH HAJIMYHE MJIOMOUMPOBKH;

- IPOBEPUTH COCTOSIHUE EX-MapKUpPOBKU U NpEAYyPEAUTEIbHBIX HAJIIUCEH;

- IPOBEPHUTH COCTOSIHUE YIUIOTHEHUS TOAKIIOUEHHBIX Kabeneil (kabenu He JOIKHBI TPOBO-
pauuBaThCs B TEPMOBBO/AX ).

BHUMAHMUE! IlpoBepKy NpOBOAUTH NPH OTKJIKYEHHOM OT CeTH U3JeJHH.

6.3 Ilpu sKcrmyaTanuy u3AeIrsi HEOOXOIUMO CIIEAUTH 32 UCTIPABHOCTBHIO U HAJTMYHEM 3a-
HIUTHBIX 3a3€MJICHUN YCTPOUCTB, K KOTOPBHIM MOAKIIFOUAETCS PacX0J0Mep.

6.4 Hecobmroenue ycinoBuid SKCIUTyaTallu pacxoaomMepa B cooTBeTcTBUM ¢ 1.11.1.2.3 u 2.1
MOJKET IMPUBECTH K €r0 OTKAa3y WJIHM MPEBBIIICHUIO TOMYCTUMOTO YPOBHS IMOTPEITHOCTH H3MEpe-
HUH.

BHemmHaue noBpexIeHNs pacXxogoMepa TakKe MOTYT BBI3BAaTh €0 OTKa3, JIM0O yBETHUCHUE
MOTPENIHOCTH U3MepeHus. [Ipy mosiBlIeHnN BHEITHUX MOBPEXACHUN U3IeUs UK Kabenel muTa-
HUS, CBSI3U HEOOXOMMO O0PATUTHCS B CEPBUCHBIN IIEHTP WIH PETHOHAILHOE TIPEICTABUTEIIHCTBO
JUTSL OTIPEICIICHNS BOBMOXKHOCTH €T0 JaNbHEHIIEeH SKCIUTyaTalllu.

6.5 PexomeHyeTcst nepuouvecky (B 3aBUCUMOCTH OT YCJIOBUHN 3KCILTyaTalllu) IPOU3BO-
JUTh OCMOTP U OYUCTKY OT BO3MOYKHBIX OTJIOKEHH, OCaIKOB, HAKUIIY HA BHYTPEHHEHN ITOBEPXHO-
ctu MY, a Taxke n3nyuaromux nosepxHocren [10A.

6.6 IIpu oTmpaBke pacxoJoMepa Ha MOBEPKY UM B PEMOHT HEOOXOIUMO MOCIIE IEMOHTaXa
OUHCTUTH BHYTpeHHUH kaHan MY u uznyvaromme nosepxHoctu [IDA oT oTioKEeHUH, 0CaKOB,
Hakumnu U T.11. OCTaTKH arpecCHBHOM JKMIKOCTH 10JKHBI OBITH HEHTPAJIN30BaHbI.

ITpu MOHTaXxe M AEMOHTa)ke pacxojomepa He0OXOIUMO PYKOBOJCTBOBATHCSA Pa3jeiioM 3
HACTOSAIIETO PYKOBOJICTBA 10 IKCILITyaTal1H.

OTtnpaBka pacxogoMepa JAjsi IPOBEACHHs OBEPKU WM PEMOHTA JOJHKHA ITPOU3BOIUTHCS C
[acropToM pacxoaomepa. B conpoBoIUTENbHBIX JOKYMEHTaX HEOOXOJMMO YKa3bIBaTh IIOYTOBBIE
PEKBU3UTHI, TeJIePOH U (haKkc OTIPABUTENS, a TAKKE CIIOCO0 U ajipec 0OpaTHOM TOCTABKH.
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7 YITAKOBKA, XPAHEHUE 1 TPAHCITOPTUPOBAHUE

7.1 Pacxomomep, yKOMITJIEKTOBAaHHBIN B COOTBETCTBHH C TAOIHIICH 5, yITaKOBHIBACTCS B UH-
nuBHAyabHYIO Tapy kareropun KY-2 mo 'OCT 23170-78.

7.2 XpaHeHue pacxoJioMepa JODKHO OCYIIECTBISATHCS B YIIAKOBKE U3TOTOBHUTENS B COOT-
BeTcTBUU ¢ Tpeboanmsimu rpynmel 1 mo TOCT 15150-69. B momemieHnn uis XpaHEeHUs HE
JIOJDKHO OBITH TOKOTPOBOSIIEH IMBLUTH, TAPOB KUCIIOT, MIEIOUEH, a TAK)KE Ta30B, BHI3BIBAIOIINX
KOPPO3HIO U Pa3pyLIAIOIIUX U30JISLUIO.

Pacxomomep He TpeOyeT CreuabHOTO TEXHUYECKOTO 00CTY)KMBAaHUS TIPU XPAHCHUH.

7.3 Ilpu npoBeieHUU MOTPY30YHO-PA3TPY30YHBIX PadOT U CKJIATUPOBAHUU JOJHKHA OBITH
o0ecrnieyeHa COXpaHHOCTh PacX0JOMEPOB U YIIAKOBKHU.

7.4 PacxomomMepsl MOTYT TPAaHCTIOPTUPOBATHCS aBTOMOOMIIBHBIM, PEYHBIM, KEJIE3HOI0POK-
HBIM M aBUAIMOHHBIM TPAHCIOPTOM, KPOME HErepMETHU3WPOBAHHBIX OTCEKOB caMoJieTa U MOp-
CKOTO TPAHCIOPTA, TIPU COOIIOJICHUN CIIEAYIOIINUX YCIOBHIA:

- TPAaHCTIOPTHPOBKA OCYIIECTBIISICTCS B 3aBOJICKOM Tape;

- OTCYTCTBYET IPSMOE BO3/ICHCTBUE BIIATH;

- TeMIeparypa He BBIXOAUT 3a npenensl oT munyc 50 mo 50 °C;

- BIIAJKHOCTB He npeBbiaet 98 % npu temnepatype 1o 35 °C;

- BuOpamus B quana3one ot 10 go 500 I'm ¢ amrumtynoit go 0,35 MM U yCKOpeHHEM 10
49 m/c?;

- yAapsl CO 3HAUYEHHEM MUKOBOTO YCKOpeHHs 10 98 m/c?;

- YJIIO)KEHHBIE B TPAHCIIOPTE PAcX0J0MEPHI 3aKPEIUICHBI BO N30eKaHNe aIeHUs U coyiape-
HHUIA.

[Ipumeuanue - [lo TpeGoBaHuO MOTPEOUTENS AUANA30H TEMIEPATyp MPHU TPAHCIOPTHU-
POBKE pacXx0JJOMEPOB MOXKET OBITh paciiuper oT Munyc 55 no mitoc 70 °C.

8 YTUJIM3ALIMA

Pacxonomep «B3JIET MP» B3psiBo3amumiiennoro ucnoinenust Y PCB-7xx Ex He coaepxut
BEIIIECTB U KOMIIOHEHTOB, MPEACTABISIONIMX OMACHOCTh JUISl 3J0POBbS JIIOACH U OKPYKArOLIEH
Cpelbl B MIPOLIECCE U MOCIIe OKOHYAHUS CPOKA CITYXKObI. Y THIN3AIUs pacXogoMepa OCyIeCTBIs-
€TCs OTAEIBHO MO rPyIIaM MaTepUaIIOB: INIACTMACCOBBIE U PE3UHOBBIE JIEMEHTHI, IJIATHI C JIEK-
TPOHHBIMHU KOMITOHEHTAMU, METAJTIMYECKHUE DIIEMEHTHI KOPITYCa U KPENEKHBIE DIIEMEHTHI.
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Ta6mura A.1 - MaccorabaputHble XapakTepucTHKH pacxonomepoB YPCB-7xx Ex (naBnenue He 60-

nee 2,5 MIla)
* % % % Hﬂj Macca,
Hcnonnenune DN |d*, MM |dl,Mm | N | D" mm D17, Mm| L7, MM
He Ooiree, MM|He OoJiee, KT
IIKCJ/.407359.002-40 | 25 25 14 4 115 85 300 375 16
1IKC/1.407359.002-33 | 32 32 18 4 135 100 300 375 19
IHIKC/1.407359.002-28 | 40 39 18 4 145 110 300 385 22
IIKC/1.407359.002-42 | 40 39 18 4 145 110 300 385 20
HIKC.407359.002 50 51 18 4 160 125 300 385 22
IIKCJ/1.407359.002-26 | 65 68 18 8 180 145 300 415 28
1IKCJ/1.407359.002-02 | 80 81 18 8 195 160 300 415 32
HIKC/1.407359.002-03 | 100 100 22 8 230 190 350 439 40
HIKC/.407359.002-04 | 125 125 26 8 270 220 350 480 49
HIKC/.407359.002-05 | 150 149 26 8 300 250 350 500 46
HIKC/1.407359.002-06 | 200 203 26 12 | 360 310 400 560 63
HIKC/.407359.002-07 | 250 255 30 12 | 425 370 400 620 75
HIKC/1.407359.002-08 | 300 305 30 16 | 485 430 500 680 110
HIKC/.407359.002-13 | 350 355 33 16 | 550 490 600 720 130
IHIKC.407359.002-09 | 400 406 36 16 | 610 550 600 800 167
1IKC.407359.002-38 | 400 394 28,4 | 16 | 597 540 812 800 162
HIKC/.407359.002-45 | 400 410 30 16 | 580 525 600 800 128
HIKC/1.407359.002-10 | 500 506 36 20 | 730 660 750 900 246
HIKC.407359.002-46 | 500 514 33 20| 710 650 750 900 207
IIKC.407359.002-11 | 600 610 39 20 | 840 770 850 1050 324
1IKC.407359.002-44 | 600 614 39 20 | 840 770 830 1050 278
HIKC/.407359.002-15 | 700 700 45 24 | 960 875 950 1160 432
HIKC/1.407359.002-16 | 800 800 45 24 | 1075 990 1050 1195 588
HIKC/.407359.002-17 | 900 892 52 28 | 1185 1090 - - -
E IIKC.407359.002-18 | 1000 | 992 56 28 | 1320 1210 - - -
<
2
o
s
| =]
=)
)
c
c
%3]
>
o
2
d
s
%
m
r
=
=
S
o
©
&
I
=
3
=
=
=
o
c
=
(=
e
2
g Jlucm
= B12.00-00.00-71-60 P3 =
Usm.| Jluem| Ne Gokym. lNoon. Hama

Dopmam A4




Tabnua A.2 - MaccorabapuTHbIe XapakTepuCTUKH pacxonoMepoB YPCB-7xx Ex (naBnenue 6osnee

2,5 MIla)
*
Hcnonuenue Hasrenue, DN |d*, mm|d1, mm| N |D* mm|D1* mm| L* mm H', ne 6o-| Macca, ne
MIla mee, MM | Ooiee, KT
MIKC.407359.002-49 32 | 32 18 | 4| 135 | 100 350 375 18
IKC.407359.002-12 50 | 49 18 | 4| 160 | 125 500 385 26
IIKC/1.407359.002-27 65 | 66 18 | 8| 180 | 145 400 415 31
HIKC/1.407359.002-22 80 | 78 18 | 8| 195 | 160 400 415 36
MIKC.407359.002-21 40 100 | 96 22 | 8] 230 | 190 500 439 45
IKC.407359.002-32 ’ 150 | 143 | 26 | 8 | 300 | 250 440 530 55
IKC.407359.002-23 200 203 | 30 |12 375 | 320 480 560 82
IIKC/1.407359.002-36 250 | 253 | 33 |12 445 | 385 600 628 123
HIKC/1.407359.002-37 300 301 | 33 |16 510 | 450 600 684 171
MIKC/.407359.002-39 400 | 402 | 39 |16] 655 | 585 800 790 294
IKC.407359.002-35 25 | 25 18 | 4| 135 | 100 500 375 19
IKC/1.407359.002-41 25 | 25 18 | 4| 135 | 100 350 375 18
HIKC/1.407359.002-01 50 | 49 22 | 4| 175 | 135 500 385 29
HIKC/1.407359.002-48 100 | 94 26 | 8 | 250 | 200 500 439 53
ikea407359.00243)  °° 1% 06 | 33 | 8| 340 | 280 | 700 | 439 85
IIKC/1.407359.002-14 150 | 142 - - - - 400 500 32
IIKC/1.407359.002-34 250 | 249 | 39 |12 470 | 400 600 640 158
IKC/.407359.002-51 400| 386 | 45 |16| 670 | 585 | 1000 780 461
HIKCA.407359.002-47 10 25 | 25 18 | 4| 135 | 100 350 375 19
IKC/1.407359.002-20 50 | 45 18 | 4| 195 | 145 500 385 33
HIKC/1.407359.002-24 50 | 45 18 | 4| 195 | 145 500 385 33
IIKC/1.407359.002-25 80 | 75 26 | 8 | 230 | 180 500 420 3247
IKC/.407359.002-29 16 100 | 92 30 | 8] 265 | 210 570 439 63
E HIKC/.407359.002-19 150 131 | 33 [12] 350 | 290 560 530 104
g HIKC/1.407359.002-30 150 | 135 | 33 [12| 350 | 290 560 530 103
2 IKC/1.407359.002-31 200 | 187 | 36 |12 430 | 360 590 580 164
‘é IKC/.407359.002-50 400| 370 | 52 |16] 715 | 620 | 1100 800 700
I
o
= [Ipumeuanue - [IpuBeaeHHbIC 3HAaUEHNS JIMHEWHBIX Pa3MEPOB U MACChl pACX0I0MEPOB SIBJIS-
£ I0TCS CIIPAaBOYHBIMH M MOT'YT OTJINYAThCS OT YKA3aHHBIX: 110 JMHEWHBIM pa3mepaM Ha + 2 %, 11o macce
S Ha £ 10 %.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

CMOoK.

€

1 — emopuunsiii npeobpasosamens, 2 — kabenb coeOUHUMENbHYIL, 3 — U3MEPUMeNbHbI Yia-

Puc.A.2 - BHenHuMiA BUJ pacXojoMepa pasIeibHOT0 UCTIOTHEHUS.

Nam.

Jlucm

Ne dokym.

llodrn.
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A/DATA-
B/DATA+
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Axt. 52 Macc.
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XT1 — paszvem numanus 24B;
5 XT2 — pazvem moxosozo svixooa ¢ HART unmepdpeiicom,
z XT3 — pazvem unmepghetica RS-485, nooknrouenus eHewrell KHONKU, YHUBEPCATbHO20 8bIX00A
2 Nol, ynueepcanvhozco evixooa Ne2,
2 SA1 — nepexnrouamens pesxtcuma pabomol YHUBEPCANbHO20 8bIx00a Nel;
f SA2 — nepexnrouamens pedxcuma pabomsi YHUBEPCANLHO20 8bIX00a No2;
L] ~
= SA3 — nepexnrouamens pescuma pabomor HART unmepgetica,
E SK1 — nepexnmouamens pescuma «Paboma-Cepsucy,;
= J1 — konmaxmmuas napa pexcuma «Hacmpotixa» noo niomouposouHol YauKoll.
S
m
o Puc.A.3 - Bux c3agu BIT pacxogomepa co CHITOH KpBIIIKOH (BUI MOy ISl KOMMYTAITHH).
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

~ .
Toxoesiii 8six00 _ SA3 XT2
HART 4 -20mA b Mlacce. | O]

[SA3 | XT2 I+ [
Macc] V+| | - " Akm. V+ |
Akm) - | I+ I-
XT3
COM O
RS485| A/DATA- O
| B/DATA+ 0
Hacmpodka [ 45V 0O
J1 KHonka| GNDE 0O
Paboma -B%TJ%N L]
Bbix0d-2 X 0
n SK1 | OUT2+ ]
[ OUT1- O
Cepeuc Beixod-T)  ourts 0
Bo1x00.2
11 "B nece
Dg + SA2
= Beix0d:1
Mumarue =248 A Mace.
T
L S

Puc.A.4 - Hakuelika Ha 3agHeil kpbitike BIT ¢ 0603HaueHneM KOMMYTaIlMOHHBIX JIEMEHTOB.

Ex

1Ex db [ib] lIC T6...T3 Gb X
NeEA3C RU C-RU.AA87.B.01177/23 MakcumanbHoe gaBneHue 2,5 MMa
-30°C £Tas+50°C

-30°C £tusms+160°C

HanpsbkeHue nutaHus =24 B; 0,35 A

CTeneHb 3alMUTbl..cueeeernrnnnnns IP67

[H[ OTKprBaTb, OTKNIOYUB OT ceTu!

# B3NET

N\

[YPCB-744 Ex]

| N20000000 |

Puc.A.5 - Bug mmnbanka Ha BepxHel yactu kopryca BII.

Nam.

Jlucm

Ne dokym.

llodrn.

[ama
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

93" 13"
|
1

695

* - cpaBOYHBIN pa3mep

1 — ocnosanue; 2, 4 — eunm,; 3 — xomym; 5 — ckoba.

Puc.A.6 - Kponmrreiin mis kperuienust BIT pacxomgomepa pa3aenbHOTO UCIIOTHCHHUS.

B12.00-00.00-71-60 P3

Nam.

Jlucm| Ne dokym. lNoon. Hama

Jlucm
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

MMPUJIOXEHUE b
(oGs3aTenbHOR)

Yeprexu B3pbIBO3AIIUTEL

B3pbiB

B3pbiB

(M20x1,5-6H/6g) /(M20x1,5-6H/6g)
14 min

-1

[epmoBBOg
(10-14 mm)

1Exdb IIC Gb/
1Ex e lIC Gb/
Ex tb llIC Db X

Pasbem

FEPMETUYHBIN

2PMI

&

g

o

"epmoBBOg
(7-12 mm)
1Ex db IIC Gb /
1ExellICGb/ 20«1 5-6H/6g80 (2:1)

Ex tb lIC Db X
B3apbis

(M20x1,5-6H/6g)\_

Knew Loctite 243

| ostes

<
—

_— v

repmeTuk @24
Silicon-Naf s 56

Puc.b.1 - B3psiBoHenponuiiaemasi obosouka «d» yposas «dby. Bun criepenu.

34

Nam.

Jlucm

Ne dokym.

llodrn.

Hama
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B3pbiB Kneii 10 min

Jlucm

B3pbiB
Loctite 243
(M115-2-6H/69) (M110x2-6H/6g) \ - Fepuernc
11 Silicon-Naf
17 17 - -
X
— [
AN 74
7w > ‘s
v v o,
a \.’—L 7
o
o N Ay 3akaneHHoe
Z CTeKIo
[\ A
\
—N j
an
— a
3 a
SN
E repmeTHK
g Silicon-Naf
=
o]
(5]
=
c
[~}
<]
(=
IIpumeuanus:
5 1. CBoOOHBIN 00BEM B3PHIBOHEITPOHHUIIAEMOM 000JI0YKH BTOPUYHOTO MpeoOpazoBaTess —
= 400 cM®. UcnbiTaTenbHoe faBiieHne — 1,5 KpaTHOE JaBIeHHE B3PhIBA.
2 2. Marepuan OCHOBaHUSI U BTOPUYHOIO IMpeoOpa3oBaTeisi — JINThEBOM aJFOMHUHHMEBBIN
Q cruiaB. MaTepuan Kokyxa, naTpyoka u (iaHIeB epBHYHOTO Mpeodpa3oBaTelis — HepKaBerolas
— CTab.
%z 3. Ha moBepxHOCTSX, 0003HaUeHHBIX «B3pbIBY» HE AOMyCKatoTCs 3a00MHBI, TPEIUHBI U JPY-
2 rue 1e(eKThl.
=
S 4. PYMMapHa}I JUIMHA TE€PMETU3UPYIOMIET0 COSAMHEHUSI MEXKIY CTEKJIOM WHJIMKAaTopa u
§ KpBILIKON He MeHee 10mM.
5. B pe3p6oBbix coequHermsix M110%2 u M115%2 nomkHO ObITh HE MEHEE S TIOTHBIX HETOo-
© BPEXKJICHHBIX HEMTPEPHIBHBIX HUTOK.
ﬁ 6. Kppimku M pe3pOOBbIe BTYJIKH BTOPUYHOIO MpeoOpa3oBarens CTOMOPATCS KIeeM
= LOCTITE 243.
g
E; Puc.B.2 - B3peiBonenponuniiaemast 06osiouka «0» yposast «dby». Bu cooky.
c
(=3
]
=
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4
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MMPUJIOXEHUME B
(cipaBOYHOE)
HckpobesonacHbie IIENH pacxojgoMepa

1. Buyrpennuit 6apbep UCKpO3amuThl 1o nersm [19A

BU npennasHaueH 1 HEMCKa)KEHHOHU niepeiayn paboyuX CUTHAIOB M OTPAaHUYCHHS TOKOB
Y HaIpsOKEHUH B aBapUIHBIX PEKUMax M IIPU NEPEXOAHBIX ITpoueccax. B coorBercTBHM ¢ Ha3Ha-
yenueM BU u tpedoanusmu 'OCT 31610.10-1-2022 (IEC 60079-10-1:2020) npuHIpnuaibHas
CXeMa OJIHOTO KaHajla UMeeT BUJ, IPUBEACHHBIN Ha puc.B.1.

0,022 750
|

O’Oﬁ% XDCR1_RX+
XDCR1_DRV_HS
XT1 KAHAM 3
Llens KoHT. 2 kOm
XDCR1.1 1 o AFE_PROBE DIR
XDCR1.2 2 2 KOm =
XDCR1_DRV_LS

XDCR1_RX-

0,011 XDCR1_HV

GND_HV

Puc.B.1 - Cxema kaHajia HICKPO3AIIUTHI.

[TapameTpbl HCKPO3ANIUTHBIX 3JICMEHTOB BHIOPAHBI HCXO/ISl U3 TOTO, YTOOBI UX HArpy3Ka He
npeBbIaia 2/3 TomyCTUMBIX 3HAYCHHI TOKA, HATIPSDKEHUS WM MOIHOCTH. IMITyITbCHBIN pa3e-
JMTENbHBIN TpaHchopmarop BeimoiaHeH B cootBercTBru ¢ ['OCT 31610.11-2014 (IEC 60079-

e 11:2011), u3osiuus Mey OOMOTKaMHu paccuMTaHa Ha ucibitarenbHoe Hanpsbkenne 1500 B mpo-
2 MBIIIIEHHON YaCTOTHI.
a Dnementsl BU paszHeceHbl MO KaHaiaM, pa3MeNICHbI Ha TICUYaTHBIX IJIaTaX BXOAHBIX MOJIY-
= Jel W 3aUThl KOMIayHIoM. [lyTH yTeuku W 3a30pbl Ha IUIaTax yIOBIETBOPSIOT TPEOOBAaHUIM
é[ I'OCT 31610.11-2014 (IEC 60079-11:2011).
5 2. YHUBEPCAJIbHbBIC BHIXO/IBI.
>
; +3,3V +5V_EXT1
g
s 120 | 1k SA2 (SA3)
o1 1
= 2 3
o ' :
z GND_EXT1 | ... Kb x13
= 5 8 : : KonT Lens
[+ T1+
8 1 | 40 mA 39,2 (831’21') —— 9(7) ouUT1(2)-
| |
I i ] 10(8) | OUT1@)+
N | I
« - ‘ ‘
5 Y= | ouTi- | |
= ¥, : (ouT2,) | |
¥ T |
3 2 oy
= DOUT >
=
£
Puc.B.2 - Cxema BBIXOIHOTO KacKaja YHHBEPCAIbHBIX BBIXO/IOB.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

Jlnst obecrieueHus! CONPSDKEHUS C Pa3INYHBIMK THIIAMU TPUEMHUKOB OKOHEYHBIE KacKaJlbl
BBIX0JI0B (puc.B.2) MoryT paboTarh Kak Ipy MUTAaHUHA OT BHYTPEHHETO raIbBAHUYECKH Pa3BsI3aH-
HOT'O MCTOYHMKA MUTAHUS (AKTUBHBIM PEKUM), TaK ¥ OT BHEITHETO UCTOYHHUKA MUTAHUS (ITaCCUB-
HBII peskuM). TrummoBast mocTaBka — akTUBHBIN peXUM pabOThl OKOHEYHOT'O KacKa/a.

AKTHBHBIN PEXHUM IpelyCMaTpUBACT TPH BapHaHTa pabOTHI.

Bapuant 1. PaGora Ha HU3KOOMHYIO Harpy3Kky — HalpuMep, Ha onronapy. DKBUBaJICHTHAs
cxeMma 1-ro BapuanTa paboTsl puBeaeHa Ha puc.B.3.

+5\  YPCB-7xx Ex

|
1k \ MpueMHMK YacToTHOrO
[ ]
‘ BHeluHui bapbep | | curHana
R ucKpo3aUMTLl |
:_BHyTpEHHHI?'I Gapbep | Kopyna M3
| MoKpO3aLTLI | | i |
i 55,7 ! 110 ! \ 330
1 | | |
| |—| L |
[

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
L

Puc.B.3 - DkBuBaneHTHas cxema paboThl HA HUI3KOOMHYIO Harpys3Ky.
B nmanaOM pexume paboThl aiist o0ecrieueHust paboThl CBETOAMO1a BXOTHOW ONITONAPHI, KOM-
MYTUpPYEMbIil TOK He npeBbilIaeT 2,0 MA, 3HaYeHHE HANIPSDKEHUS Ha 3aKMMaxX BHEIIHEro 6apbepa
MCKpPO3aIlIMTHI He npeBbiiaeT 3,9 B.

BapuanT 2. PaGota Ha BBICOKOOMHYIO Harpy3Ky. DKBUBaJIEHTHasl CXeMa 2-To BapuaHTa pa-
60THI ipuBezieHa Ha puc.B.4.

MpUeMHUK 4YacTOTHOro

\
\ |
1k \ L | curHana
‘ : BHewunnii 6apsep |
I | MCKPO3ALMTEI |
: BHyTpeHHuii 6apbep ‘ i Kopyng M3
| MoKpO3aLTI ] | | 1040
i 55,7 o 110 | kOm
|
\

\ ! :
‘ |
|
| |
\ ‘ | prm—
VT | |
4 | I
\ : 110 |
| ‘ | -Unur
B e |

Puc.B.4 - DxBuBaneHTHas cxeMa paboThl Ha BBICOKOOMHYIO HATPY3KY.
B nmanHOM pexkuMe paboThl KOMMYTHPYEMBI TOK paBeH BxogHoMmy Toky KMOII - mukpo-
CXEeMBI U He TIpeBbImaeT 5,0 MKA, 3HaUCHUE HAMPSDKEHHS Ha 3a)KMMaX BHEITHETO Oapbepa UCKPO-
3amuThl He TpeBbimaet 5,0 B.

Jlucm
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Bapuanr 3. I[Ipu pabote ¢ ApyruMu THIIAMH IPHEMHUKOB YaCTOTHO-MMITYJILCHOTO CUTHAJIA, JUTS
obecnieuenus ypouerr TTJI (KMOII)-noruku conpoTuBieHne Harpy3ku RIKB 10DKHO OBITH HE Me-
Hee 3 kOM (pucyHok B.5). Torna Hanpspkenue Ha Boixoae Y PCB-7xx Ex npu orcyTecTBUM HMITyJIbCa,
a TaK)Ke COOTBETCTBYIOIIEE YPOBHIO «1» B JJOTHUECKOM PEKUME, C YUETOM IMaJIeHHUs Ha BHYTPEHHUX
HCKPO3aLIUTHBIX LEMsX Oyaer He meHee 4,6 B. [Ipu Hannuuu umnynbca v npu ypoBHe «0» B 1oruye-
CKOM pexumMe, HanpsbkeHue Ha Boixojie Y PCB-7xx Ex 6yzaer e 6onee 0,5 B.C yueToMm BHyTpeHHETO
CONPOTHUBIICHHSI BHELITHUX OAPbePOB UCKPO3AIIUTHI, YPOBEHb JIOTHYECKOH €IMHUIIBI Ha BXOJIE TIPUEM-
HUKa curHasia Oyzaer He MeHee 4,35 B, ypoBeHsb jiorudeckoro Hyss — He 6onee 0,4 B.

BHewWwHUN npuemMHuK
A —— YaCTOTHO-UMMNYNbCHOTO

BHewHuit bapsep CUrHana
WUCKpO JELLlHTbI
Kopysa M3

557 110

1 CurHan

,,,,,,,,,,,,,,,,,,,, RakB

M

Puc.B.5 - DxBuBaneHTHas cxema paObOThl HAa BHEIIHUNA IPUEMHUK CUTHAJIA.

E DKBUBAJICHTHAsI cXeMa pabOoThl YHUBEPCAIBHBIX BBIXO/I0B B TACCUBHOM PEKUME C BHEITHUM
o
= OapbepoM HCKPO3AIIUTHI IPUBEACHA Ha pUCYHKE B.6.
o]
g IS S D S RN +UBH }
c YPCB-7xx Ex BHewwH it npueMHUK
g: S YacTOTHO- UMNYINIbCHOro
= Buewnuii 6apsep CuUrHana
WCKPO3aLLUThI
':: BHyTpeHHuii bapbep fopma i ROl'p
te) MCKPO3aLLUThI
Z 55,7 110 J
3 1 — . V4
z
s
(-]}
= Y
o Vi
==
2 i
‘% A4
K- 110
-Unut
L
©
©
;‘ Puc.B.6 - DxBuBaneHnTHas cxema pabOThI BBIXO/I0B B ITACCHBHOM PEKHME.
]
(%] o o
= B manHOM pexume pabOTHI A1 o0ecriedeHus] YpOBHEH JIOTHUECKOTO HYJS U JIOTUYECKOU
g €IMHMIIBI Ha BXOJI€ MPUEMHUKA CUTHANA, TOK B LIEMU JOJKeH ObITh He Oonee 1,5 MA. 3HadyeHue
c
MUTAIOIIETO HAMPSKEHUs B TACCUBHOM peXXHUMe paboThl JOHKHO ObITH He 6osee 12,8 B.
c
(=3
]
=
o1
2
: Jlucm
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[TonxiroueHne OKOHEYHOIO Kackajla yHHBEpCaIbHBIX BbIX0J0B YPCB-7xx EX K BHYTpeH-
HeMy UCTOYHHMKY rmutanus + SVEXT1 ocymiecTBisercs ¢ MOMOIIbIO MEpeKTIoYaTeNIei, 3aMbIKa-
IOIUX KOHTAKTHBIC Maphl HA IJIaTe MOAYJSl KoMMmyTamuu: SAl — s yHUBEPCATbHOTO BBIXOJA
Nel u SA2 — nois Beixoma Ne2.

B 06oux pexxnmax oOecrieunBaeTcs TalbBAHUYECKAs Pa3BsA3Ka BBIXOIHBIX IETICH.

JInuHa TMHUM CBA3M ISl YHUBEPCAIbHBIX BBIXOA0B — /10 300 M.

3. Bxox ympaBnenusi.

I Fib _
i i
+3,3V +5V_EXT1 | (40mA 392 45 Ex|
) — L i
| — |
i AN N | XT3
| 1| Kout Llens
| |
1k i L 4 +5V
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BUTTON 3,6k "' 40 mA 39,2 ! ° GNDE
— —_— - E IN+ |1l 6 | BUTTON
4 1 i i
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== SZ) ! !
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i i
GND I !
! GND_EXT1] !
4 L]
GND_EXT

Puc.B.7 - Cxema BXOJHOIr0 Kacka/ia BX0J1a yIpaBJICHHUS.

BxonHoit kackaz Bxoaa ynpasieHus (puc.B.7) moxer paboTaTh Kak IpU MUTAaHUU OT BHYT-

m (v

& PEHHEro pa3BsA3aHHOI'0 UCTOYHMKA MUTAHUS (AKTUBHBIA PEXHM), TaK MU OT BHEIIHEr0 UCTOYHUKA
=} )

= nuTaHus (IacCUBHBIA pexxuM). B 00oux ciaydasx BO3MOXKEH PEKUM pabOThI KaK C UCIOJIb30Ba-
8 HHUEM BHEIIHUX 0apbepoB MCKPO3aIUThI, TaK U 0€3 HUX.

=

c B kauecTBe ympaBISAIONMIETO CHTHAjla B TTACCHBHOM pEXUMe paboThl Ha BXOJX B IENb
2 BUTTON-GND EXT momkHbI mogaBaThCst UMITYNbCHI TOKA (5,0-20) MA mipu MakCHMaibHOM 3Ha-

YEHHUH MUTAIOLIEro HanpskeHus He 6osnee 12,8 B.

S B orcyTcTBUM ynpaBiIsolIero curHaina ToK B LeNU A0JKeH ObITh He 6onee 0,2 MA.

= B akTuBHOM peknMe paboThl YIPABISIOMIANA CUTHAT MOXKET (DOPMUPOBATHCS 3aMBIKAaHHEM

1
%_ koHTakTOB +5V_EXT u BUTTON (Hampumep, ¢ MOMOLIbIO KHOIIKK) P CYMMapHOM COIIPOTHB-
g JICHWW BHEITHEH 1eru (BKITIoYasi CONMPOTUBIICHUE TUHUH cBsi3n) He Ooiee 90 Om.
= o

- B 00oux pexxumax obecrieunBaeTcs rajJbBaHMUYECKas pa3Bsa3Ka BXOJIHON IIETIH.
=

o o

x 4. Untepodeiic RS-485.
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g Puc.B.8 - Beixon untepdeiica RS-485.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

+3.3V_EXT

Wutepodeiic RS-485 obecnieunBaer cBsi3b 1o Kabento B TPYINE U3 HECKOIBKUX a0OHEHTOB,
OJIMH U3 KOTOpbIX MOXxeT ObITh 1K, mpu obmieit qymmuae munuu cBsizu 10 1200 m.
JlJis yBeTUYEHUS TaTbHOCTH CBSI3W MOTYT MCIONIB30BaThCs MOBTOpUTENH uHTepdeiica RS-
485. T1pu 3TOM ClieyeT YYUTHIBATh, YTO JOMYCTUMAsI [UIMHA CBSI3U JI0 BHEIIHETO Oapbhepa HCKPO-
3amuThl (Ipu ero Hamuuun) — He 6oiiee 300 M.
[TuTanue BRIXOAHBIX Leniel nHTepdeiica (prc.B.8) ocymecTBisercs OT ralbBaHUYECKH pas-
BSI3aHHBIX IIETIeH NICTOYHHKA BTOPUYHOTO MTUTAHUS PACXOIOMEpA.

5. Tokossiit Beixog ¢ HART-unTepdeiicom.
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Puc.B.9 - TokoBsrit Beixon ¢ HART-uaTEpdEiicom.
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TokoBerit Beixog ¢ HART wmHTepdeiicom (puc.B.9) Moxker paborath Ha CyMMapHYIO
Harpysky conpotusiieHreM He 0osee 600 OM, BKITIOYAIOIIYIO OJHOE CONPOTHBIIEHHE BHEIIHETO
Oapbepa UCKPO3alUThl, JUHUH CBSI3U U CONPOTHUBIIEHWE HAarpy3KH MpueMHuKa curnana. [Ipu pa-
60oTe 0e3 BHEIIHMX HMCKPO3ALIUTHBIX OapbepoB CyMMapHOE 3HAUYEHUE COMPOTHBIIEHUS JHMHUHU
CBSI3M U NIPHUEMHMKA CUTHAJIa MOKET ObITh PaBHBIM JIONYCTUMOI CyMMapHO# Harpyske.
TokoBbIl BBIXOA MOXET paboTaTh KakK MPH NUTAaHUM OT BHYTPEHHETO TalbBaHUYECKH pa3-
BS3aHHOI'O MCTOYHMKA NMUTaHUs 24 B (aKTUBHBIN pexXUM), TaK U OT BHEUTHETO UCTOYHUKA MUTAHUS
(maccuBHBIN pexuM). B mocnennem ciyyae BHelIHee MUTAaHUE MPOXOJUT Yepe3 BCTPOCHHBIH Oa-
phEp UCKPO3aAIIUTHI. TUIIOBAsI TOCTaBKa — aKTUBHBIN PEKUM pabOThl OKOHEYHOT'O KacKaja.
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Jlucm

Ne dokym.
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[MPUJIOXEHUE I
(cipaBOYHOE)

CxeMbl IOAKIIIOUEHUH pacxooMepa

BapbiBooOnacHas 30Ha

YPCB-7xx Ex

L] .
~220v | |1BM-24.24 — =24y
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Ynpasnexue ~
1 /7
11—
. 6 23
Kopyna M3 : :
1 41 |
- 7 3
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AKTUBHBIV pexxiM paboTel KHOMKK
(NacCUBHBIA PEXXUM BXOAA YNPaBneHUa)

YnpaeBneHve 5 R
o
Kopyna M3 1 |
L 31 1
T e
5
I 4 =1
3 \

Moanuckb n pata

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

MaccuBHBIR peXnM padoTel KHOMKK
{aKTUBHBIA pexXUM BXOAa yrpaBreHns)

I[Ipumeuanus:
1. Monrax Boinonnsercs B coorBerctsuu ¢ [IYD u I'OCT IEC 60079-14-2013.
2. Ilpu ucnonb30Banuy kabens ¢ TpeMs BuThiMu napamu OB-BL-PAAR-CY 3x2x0,5 mm? B
o01IeM dKpaHe OJHa BUTAsI Iapa He UCIOIb3YeTCsl.

4 BNYARN

Puc.I'.1 - Cxema noaxiao4eHus yHUBepcaibHOro Bbixoga Nel v KHOIKH.
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Moanuckb n pata

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.
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[Ipumeuanue - Ilpu ucrons3oBannu kademns ¢ Tpems Butbivu napamu OB-BL-PAAR-CY

3x2x0,5 MmM? B 061IIEM DKpaHE.

Puc.I'.2 - Cxema nonkiroueHus: yauBepcaibHoro Beixona Nel u uarepdeiica RS-485.
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Ipumeuanue - [pu ucnons3osanuu kabens KBBIHr 1x2x0,75 MM? — oj1Ha BUTas T1apa B

9KpaHe (BBIBOJbI YKPaHaA U3OJIUPYIOTCS OT «3EMIIH»).

Puc.I'.3 - Cxema noaxiroueHus natepdeiica RS-485.
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BSprBOOI’IaCHaFI 30Ha

Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.
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[Ipumeuanue - Ilpu ucrons3oBannu kademns ¢ Tpems Butbivu napamu OB-BL-PAAR-CY
3x2x0,5 MmM? B 061IIEM DKpaHE.

Puc.I".4 - Cxema noakirouerusi TokoBoro Beixogaa (HART) B akTHBHOM pexume
u unrepdetrica RS-485.
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I[Ipumeuanue - Ilpu ucnons3oBanuu kademns ¢ Tpems ButbiMu napamu OB-BL-PAAR-CY
3%x2x0,5 MmM? B 061IIEM 9KpaHe OJIHA BUTAs Mapa HE UCTIOIb3YEeTC .

Puc.I'.5 - Cxema noaxkiroueHust TokoBoro Bbixona (HART) B akTHBHOM pe)KHMe M KHOTIKH.
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B3apbiBOONacHas 3oHa
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[pumeuanue - [Ipu ucnons3osanuu kabens KBBDHT 1x2x0,75 Mm? — oiHa BUTas TIapa B
JKpaHe.

Puc.I'.6 - Cxema noakiroueHust TokoBoro Bbixojaa (HART) B akTHBHOM peskuMe.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

[MPUJIOXEHUE [
(cipaBOYHOE)
CucreMa MEHIO pacxooMepa.

Cucrema MEHIO U OKOH, a TAaK)Ke CBsI3eH MeX 1y HUMHU npuBeaeHa Ha puc./[.1-/1.7. Ilepeuenp
0003HaYEHMIA, UCTIOJIb3YEMbIX B PUCYHKaX, npuBeneH B Tadm. 1. 1.

Tabmuua /1.1 - [lepeuerp 0003HaUEHUI, UCTIONB3YEMBIX B PUCYHKaX MEHIO

Bun snementa Hasznauenue
HACTPOUKHU HaunmeHoBaHHE MEHIO, OKHA.
Oo6bLem HanmenoBanue nmyHKTa MEHIO, KOMaH bl U ITapaMeTpa.
X XXX Hepenaktupyemoe 4rcioBoe 3Ha4CHUE TTapaMeTpa, JTM00 peIaKTUPOBAHKE
’ MIPOU3BOJIUTCS B IPYTOM OKHE.
D D D D [TopaspsaHo pegakTHpyeMoe YUCIOBOE 3HAYSHHS ITapaMeTpa.
n
3HaucHNe MapaMeTpa ycTaHaBiIuBaeTcs npubopoM. Hanmucek otoOpakaeT
COCMosHuUe
CMBICJIOBYIO CYTh HapaMeTpa.
3HaueHue mapaMeTpa 3a/1aeTcs MOIb30BaTeIeM ITyTeM BHIOOpa U3 CIHCKA.
<« KOMaHOa » Hanmuce B YTJIOBBIX CcKkOOKax o003HaYyaeT CMBICJIOBYIO CYTh MHIUKAIINHU 3Ha-

YeHHs MapaMeTpa.

e

OKHO Wiy OmIHst MEHIO (ToAMeH!0) HHAuuupyercs B pesknmax CEPBHC u
HACTPOUKA.

3Ha4oK Oc 0003Haye-
HHEM PEIKUMA OTCYTCTBYET

OKHO WM OIIIUS MEHIO (HO[LMeEm) HMHJIULUPYETCA BO BCEX PEKUMAX:
PABOTA, CEPBUC, HACTPOUKA.

CH

MonmbMKgum{ napameTpa (mapametrpoB) Bo3moxkHa B pesxkumax CEPBUC u
HACTPOUKA.

3Ha4YyoK [] ¢ 0003Haye-
HHEM PEIKUMA OTCYTCTBYET

Monuduranus napamerpa (apaMeTpoB) BO3MOKHA BO BCEX PEIKHMAX:
PABOTA, CEPBUC, HACTPOUKA.

OKHO yKPYITHEHHON MHIUKAIUH.

<>

[lepexon Mex Iy OKHAMH.

= Puc./].2

Yka3zarens nepexojia Ha Ipyroil pucyHoK.

Jlucm

Nam.

Jlucm| Ne dokym. Modn.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

OCHOBHOE MEHIO

— W3mepeHuns
— HacTpoiku
—  XypHanbl
— ApxuBblI

— O npubope

——> Puc/.2
< HACTPOWKM
<« (cH)— OCHOBHbIe NapameTpbl
- (cH)— O6pab . pesynbTaTtoB [CH
< (cH)— Kanubpoeka o) [ Puch.3
cH)— TexHonor.napam.
— CucTeMHble napameTpbl —— Puc./] 4
— Hactpoitka nepucpepum ——> Puyc /[ 5
- Cnucok gos posatopa |——> Puc /3
N XYPHATbI ——> Puc 6
— TeKyLiee cocTosiHME
— XypHanbi HC
— XypHan oTka3os
— XypHan pexumos
cH)—)KypHan nonb3oBartens CH
(CH) » QuMCT. KYpPH. 4 KoMaHda  b[cH]

(CH) » OY. XypH. NOMNb3.4K0MaHOap[CH]

APXUBbI
— [lpocMoTp apxuBoB
(cHW— HacTpoika apxuBa
(CH)— OuMcTKa apXMBOB

——> Puc:ll.7

%

> O NPUBOPE
= B3JIET YPCB
m WcnonHenue 7xx Ex

= [1077.00.01.00

— Wgentnd. mogynei

= KCINO = 0xFD6C

m 3aB.Ne = XXXXXXXXX
®m Pexum HaumMeHosaHue
m Kon. kaHanos: x

® Tun: YPCB-7TXX Ex

— O chupme

= BB 77.00.01.05.001T
= [11 80.00.00.06

<«—»| WOEHTU®. MOOYNEN

< > AO «B3JET»

CaHkT - [eTepbypr
www.vzljot .ru
mail @vzljot.ru

Puc. /1.1 - OcuoBHOe MeHI0 1 MeHIO «O npubope.

Nam.

Jlucm

Ne dokym.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

Puc.[.1¢—= ¢ U3MEPEHWUA mHorony
m Q = XXXX My > Pacxop MH. nyy4, M3/4
s V+ = XXX M P Hete———F— |-------- (criogo cocmosHUs)
m V- o= XXX w3 A X. XXXX
B3V o= X0 wd [l
= Qu* = XXXXX /4 Mpsm. 06. MH. nyy, M3
m M+ = XXX T o /] mm— | N (criogo cocmosHLS)
B M* = XXX T
m v = XXXXX mlc X'XXXX
— [o3upoBaHue -
a fata =XXXXXX —» QO0partH. 06. MH. ny4, m?
m  Bpema =XXXXXX Lo /] | a— X '£j;;o§mﬂ”w
— ™ Cymm. 06. MH. nyy, M3
-------- (Croso cocmosnHus)
I X XXXX
2 4 OO3ATOP 1 T
» Bbibop fo3bi ¢ cnocob sadanusi » 1 | . - (c1080 COCTIORHIE)
» Va3 = [JO0[] m3
— Ynp-e gosupoBaHuem XXXXX
T " Mt
+ -------- (crogo cocmosHLs)
¢ O03.X cocmosHue X .XXXX
» Ynp.#os. ¢ KomaHOa »
m Va= XXXX ™ —> M-, T
® Vp= XX 1 (A | --m----- (croso cocmosHLA)
m Tg= XXXX ¢ —XXXXX
» Twua.= [J[J ¢
e
— MeHto KoHTpOnA CKop. NOT. MH. Ny4, M/c
-------- (croso cocmosHLS)
- Pacxopg X, M3y > Tekywasn gara
-------- (croeo cocmosHUA) - ------- (crogo coCMOAHUSA)
X . XXXX XX XX. XX
—_——Y i Tekyliee BpeMs
r HabpaHHas gosza, m3 : ———————— (Croso cocmosHLS)
— | | |
| Ta= 00X ¢ XX XX XX

X XXXX }

* — HHOUIAPYETCSI IPH YCTaHOBIICHHOM 3HaueHnn PacyeT macchbl BKA. (cum. puc./[.3)

Puc.J1.2 - Mento «M3MepeHuUs».
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

_?EOCH MAPAM. X kaHan ~_@
» Kanan <NokaHana » [ H] ¢ TAPAM.MY XkaHan
» Twunpary. ¢ Bpestbied [H] »Den = [JLICIL] wm
Puc.A1 » Cxemayct ¢ Xopda » [H] L6 =[O0 mm
- Mapametpsi UY »Lo6 = IO mm
T » UsoHp 4 cocmosiHue b H]
= » Wsmepenuns ¢ komanoa » [ H|
HACTPOUKU
¢H) — OcHOBHble NnapameTpbl |« CH {cHl kel

—> O6pab. pe3ynbTatoB  [cH ¢ OBPAB.PE3. X kaHan cuehana
— Kanu6poeka %%:7—’ » Kanan ¢ Nokawanad
— TexHonor. napam. < » MepuaHa = 4 3HaueHue y
— CuCTeMHble napameTpbl [——— » Cpepuee = [ILILILI] —(ch)

— HacTp. nepucpepun i : » ®PunbTp. < ebibpamb b —| € TEXH.NAP. X kawan
— Cnucok o3 fosaropa X > KP = [J.000 » KaHwan < Nokawana >

: : » Bp.uwep. =[] ¢ — MMpocmoTp curHana
I " s m DBH. =XXXXX MM
i) Yexop. 0.0 mie o & — ol
Puc 15¢= | > Ore. = [J.OICIOOC w4 m AT =X X0OX MK
] » HY = [ OO0OC mea a2 3T =X)00X wke
Puc. 4 (— » BY = [J 00000 w NS =000
Y » Vmax = [].LJCICIT wmie = Ky =XX
¢ HACTPOMKA 103bl X » 3Hak noToka ¢ 3Hay.b m Acurd = XXX
» fosa <« Homep 003b! » » PacyeT Macchbl ¢ KomaHda » m Peurn = XXXX
»Va=[]. 000 wm » ot =000 keim3 s dTmax =X XXXXXXMKe
» Pasm. 06. pacx. ¢ 3Hay »
» KoHud. ¢ ebibpamb b ['I-I]
CH
KANIMEPOBKA ¢ YCT.CMELL. X kaHan —(H)

PR B ~ AgTomar <> ¢ KANMB. HY! X kawan
—~ Kanubposka Hynsa < » dT0 =[J.00JCJCIC] mke ['!I] »3an.Kkanub. ¢ KomaHOa »
— Kanubpoeka Paon R E— m AT = XX XXXXX mkc
— KannbposouHbie K <

c

¢ YCT.Pgon X kaHan [I:]

» Crab6.=[]L]CJJJ[Jkmic[cn

uC = X . XXXXX kmlc —~(H)

— ABTOMart < > ¢ KAJIUG. Pgon X kaHan

» P.qon.=D'_DDDDDMKc['E »3an.kanub. < KomaHoa »
m PgonX = XX XXXXX Mkc

<

¢ KANUB.K. X kaHan

» Kn = 000000 L(H

» Pn = [J0J00O0O0

* — WHIWIUPYETCS TIPU YCTAaHOBJICHHOM 3HadeHun Pac4yeT Maccbl BKIMl. B MEHIO

«HacTtpounkun» / «<O6pab. pe3ynbTaToB».

Puc.J1.3 - Mento «<HacTponkuny» u noamenio «OCHOBHbIE NapamMeTpbly,
«O06pab. pesynbTaToBy, «KanudbpoBkay, «TexHonor. napam.» u «CnNMCcokK o3 go3aTopa.
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Puc.[]J1¢——= CUCTEMHbIE NAPAMETPbI

- YcTaHoBKa YacoB

—> HacTpomku cesasu <

— WHavkauwms <
cH) » 0Oy. 06EMOB ¢ KoMaHOa b |CH

(CH) » UHWLL BTOPUY. 4 KomaHOa »
(CH) » UHNL,. nepBuY.4 Komarda »

> HACTPOMKU CBA3K
» Appec = [J0J
» CKOpOCTb d43HayeHue»
» 3apepxka = [J[J[J mc

YCTAHOBKA YACOB
» Dara =[J0].0J0] 07
» Bpemst = [J[]:[J[7J:[][][cH
m [leHb HEAeNW  HauMeH.
m Bpemsa oTy.  HaseaHue
u Pexum HasgaHue

MAPANETPbI NEPEBOJA
» PeXum ¢ HaumeH. » [CH
— 3UMHee Bpems -

- lNapameTpsl nepesoga [«

HACTPOWKA MHOUKALIMK
» Kontpact = [J[J[J
» [uan. KOHTp. < 3HayeHue »
b ABT.Onok-ka <« komaHda »

— JleTHee Bpems 4—‘

3UMHEE BPEMA® |
| Bpemsi nepesopa: |
| 00.00.00 000000,

——— — —— ——— —

» Maysa =[] wme » TaitmayT 6nok.« 3HaveHue » —™ " nETHEEBPEMA* |
CH)— CraTuCTMKa | Bpems nepesopa: |
— [lononHUTENLHO CH|«—— CH |=00.00.00 00:00:00"
CTATUCTUKA 3ANPOCOB s A i !
= Bcero = XXX
= CBOMX = XXX
= Owmbka CRC = XXX
® TexH. = XXX
@ c
| DOOMNONHUTENBHO
» Tun Modbus <Haumeros»
» TpaHsuT 4 KoMaHoa »
- lporpammuposaHue BB
— [porpammuposaHue B j
E CnyebHble napaMempb/{
o
=
3
= Puc./1.4 - Menio «CUCTEMHbIe NapamMeTpbly.
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g
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>
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I
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

Puc. 1

HACTPOWKA NEPUGEPUN
— BHewHsAs KHonka
— YHuBepcanesHbiil BLIXOA
— Hactpoiika HART

BHELUHAA KHOMKA
» AKT. yp. « gbibpamb »
» Mun. anwr. = 000 me

»
»
»
»
»
4
»

Tyer =

HACTPOWKA HART

» Agpec = [1J

4 KomaHOa »
ooo. oo - cek
o0 .oong - vA
Quuxn= [7.000 M
Qeepx= [O.000  wml4
TecToBbIi pexuM < KomaHOa »
Qrectr=  [J.000 w4

®dopm. ToKa

Ihuke =

»| ¢ YHUBEPC.BbIXOJ X
» Bhixog « Negoixoda »

»TUn < yacmomHsli » [cH] = [cH],
— Hactpoitka [cH YACTOTHbIN BbIX0d X

» Mapam. «obosnaveHuer
KP, umn /m?

» O000000.00000

I
|
|
|
|
|
|
|
|
|
: » PacueT KP <« xomaHdar
|
|
|
[}
|
|
|
|
|
|

» Qen = [JOO.LO0O0 m3lu
» Qun = 00000 w31y
» Fmake = (OO0 .00 Tu

» AKTHB.Yp. < 3HayeHuer

B Frek. =XXOXX. XX Ty
m Cratyc  coobuyeHue

s> Tun AUMNyNbCHbI ¥ CHI Fo—=— == — — —[cul,
| > Hactpoitka UMNYNbCHBIX BbIXO[ X |
e » Mapam. < obosnavexuer

|
| Ku, M3/umn

: v D000000.00000
| » Pacyet Ku < komaHdar»
|
|
|

|
|
|
» Qen= 000000 wils |
|
|
|

» T = [0 me
» AKTHB.YP. 4 3Ha4eHUE»
[——————— a | ® Cratyc coobueHue

e Tun < nozuveckuii » [l === - — — Hch,
e, NIOFVYECKUTA BLIXOR X
| P g . » Mapam. <o6osHayeHuer

» AKTHB.YP. 4 3Ha4YeHuer

coobujeHue

&»l) Tun <« omrmover » [cH] [ |

| > Hactpoiika [cH] 1BbiIx0J OTKMI0NEH! |
S [ Haxonutca B |

| NAacCMBHOM COCTOAHWM |

YHusepcanbHeill ebixod 1

YHueepcanbHbili 861X00 2

Puc.J1.5 - Mento «<HacTtpounka nepucepuny.
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» & HC XkaHan: ¢ Haumeroearue HC»
Bpemsi BO3HMKHOBEHMS
m dama Havana HC epema Havana HC
THe = XX XXXX

Puc.[]1 » MpocMoTp cned. « sbibpams b
¢ 0B [Bx
WYPHANBI Bpema BO3HMKHOBEHMA
- Tekyuee cocTosHme «—»{ & TEKYLLEE COCTOSHME DR I PO ERIC
— XypHanbi HC = MHorony4eBoil pexum , I'ITHc = XX XXXX z
— XypHan oTka3os < - HC = cr06o cocmosHuA -« POCMOTRGIOA. ¢ HRRPAMD D
~ MypHaN peNRupE I REE e OT: ¢ HaumeHosaHUE omKa3ah

A
/

- 0T

(cH— XypHan nonb3osatenss  [CH 11080 COCMOSHUA

(cH) » OumcT. KypH. 4koMaHOar  [cH]
(CH) » OY. XypH. NONb3.4KoMaH0ap[cH]

b lMpocmoTp cneg. < ebibpams »

¢  XYPHANbIHC,[B
— Xypnan HC
— XypHan [1B

A
Y

¢ XYPH.HC Ne 3anucu

= HC: HaumMeHogaHue

m dama Havana HC epema Hayana HC
m THe = XX XXXX

® Jama okoHy.HC epemaA okoHy . HC

» Mowmck 3anueu =000

—»{ @ XYPHAN OTKA30B  Ne zanucu
Tun HauMeHos8aHue omkKasa
dama Havana epemMA Hayana
» Mowmck 3anueu =170

¢ XYPH.OB Ne 3anucu

= HC: HaUMeHo8aHue

m Jama Hayana HC epema Havana HC|
m THe = XX XXXX

® dama okory.HC spems okony.HC

» Mowmck 3anueu =000

€ XYPHAIN PEXUMOB  Ne sanucu
dama Havana epemsA Havana
Pexum HaumeHosaHue

» Mowmck 3anueu =[]

CH
& XYPHANMONbL3: Nesanucu

i ® Jama 3anucu  epemA 3anucu

‘:“[ m Haum. modugbuy . napamempa

j m [lo = 3HayeHue 00 UsMEeHeHUs

) m [locne = Hogoe 3HaueHUe

c » Towck sanuen =[J1[0] E’,El

3

c

c

% Puc./1.6 - Menio «XKypHanbliy.
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Puc.A.1

APXUBbI

(cH)— HacTpoiika apxuea
(cH)~ OumcTKa apXxusoBs

- MMpocmoTp apxueoB

CH CH
HACTPOWKA APXUBA
» lMepuopg MHT .4 3HayeHUer

cH {cH}
OYMCTKA APXMBOB

» OumncT. apXMBOB ¢ KomaHda »

| NPOCMOTP APXUBOB
— Yacosow apxus

— CyTOYHbIN apXuB

— Mecs4HbIN apxuB

— ApxuB go3artopa

— WHTepBanbHbIN apxus

——®| & Oeb. Mec.200 YacMuH

mTnp =  XXXX cek
m HaumerosaHrue HC
mV+ = X XXXX M3
mV- = XXXXXm?
B YV = XXXXX M3

— [lounck 3anucu

MOUCK B YAC.APX.
Beegute Bpems 3an.

»JO .00 .00 00-00-00

coobuwerHue

:——,—’ e Oexib. Mec. 200
a Tnp = XX XX

m V+ = XXX M3
m V- = XXXXXm?
m YV = XXXXX M3

— lMowuck 3anucu

MOUCK B CYT. APX.
Beeaute Bpems 3an.

YOO 00.00 00-:00-00

coobuweHue

J
i
il
T
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— 19 Mec. 200

E [ | Tﬂp = XXXX
3 a V+ = X 000(m3 MOUCK B MEC. APX.
2 B V- = XXXXXm? Beegute BpemsA 3an.
c m IV = XXXXX M3 0O.00.00 U0:00:00
é[ - TMowuck 3anucm coobuerue
lé ——® @ erin . MeC 200 YacMUH.CeX
2 mV+ = X XXXXm3
% m V- = XXX w3 MOUCK B WUHT.APX.
z YV = XXXXXm3 Beegute Bpems 3an.
P — MMowuck 3anucu »(J0.00.00 O0:00:00
& coobuwerue
§_ L »| & [JamaHay.Bpems Hay.
= mVz = XX00X m?
@ m Vg = XX wm?

mTp = XX ceK
E Llama okony. Bpems okoHy.
3 = Qecp = XXX M3y
8
=
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c Puc.J].7 - Menio «ApXUBbBI».
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I[TPUJIOXXEHUE E
(obs3aTenbHOE)
OTHOCHUTENLHEIE JJIMHBI HpSIMOJII/IHeI\/JIHLIX Y4aCTKOB

B ta6nuie E.1 npuBeneHsl MUHUMAbHBIE 3HAYEHUSI OTHOCUTEIBLHOM ITTUHBI MPSMOIUHEH -
HBIX YYaCTKOB TPYOOITPOBOA /IS PA3IMYHBIX BUJOB MECTHBIX THIPABIHYECKUX COMPOTUBICHU.

Tabmuua E.1 - OTHOCHTENbHBIE JUIMHBI TPSIMOJIUHEHHBIX Y4aCTKOB

OtHocuUTeNbHAS JUIMHA NPSAMOJIUHEITHOTO
Bua MecTHOro ruapaBInvYECKOro y4acTka, L, He meHee
CONIIPOTHUBJICHUSA C UCIIOJIb30BAHUEM
0€3 CTPYEBBITTPIMUTEIIS
CTPYEBBIIPAMUTEISA
1 2 3
< L N
q — - ; 1 05
< L al
k. — 10 5
< L >
— ny 10 S
(3]
&
o
3 » I >
o —
c
g 6:[ ny — 1 0,5
= i
[
S
=y < B >
S L
@
- e ny p 10 5
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o
=
= A L=
§ N
q ny — q 10 5
© L
«= L
I
=
) « L »
=
c n
2 | —pp A ny }3 15 75
AN L
c Perynupyromas 3aaBuxka
g
%z
o Jlucm
s B12.00-00.00-71-60 P3 -
Usm.| Jluem| Ne Gokym. lNoon. Hama

Dopmam A4




Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

ITponomxenne Tadmuusl E.1

1 2 3
< L >
? * ,— uny :D 10 5
/ L
[TomHOCTBIO OTKPBITHIN MIAPOBOIT KpaH™
< L >
\ =P || i }3 30 15
Hacoc
+ E >
E{ uy - @ 3 3 1,5
Hacoc
L
l -
(DN — d }3 10 5
P L DN1 -
DN1/DN>0,1
< L >
1 !
q ny —p N DNg 1 05
) DN1 g T
N
DN1/DN>0,1
& L )
E[ ny /{\—> 9 2 1
Pery]mpy}oma;l 3aJ[BUXKKA

IIPOTUBJICHUEM.

* - OJTHOCTHIO OTKPBITHIH MMOJHOIIPOXOAHON IAPOBOI KpaH HE SBISAETCSA MMIPABIMUECKUM CO-

HpI/I HaJIM4YHUH B pr60HpOBOIIC HECKOJIBKHUX THAPABINYCCKUX COHpOTI/IBHCHI/Iﬁ AJInHA 1Ips-

MOJIMHEHHOr0 ydacTka TpyOompoBoda 1o Onmxkaiimero k MY pacxomomepa cCONpOTHUBIIEHUS
JIOJDKHA OBITH HE MEHee, yKa3aHHOH B JaHHOH Tabmuue, a pacctosHue ot MY 1o xaxaoro us
OCTAJIBHBIX THAPABINYCCKUX COHpOTI/IBJ'IeHI/II\/II JOJIDKHO OLITh HE MEHEE 3HA4YCHUA, TPUBCACHHOTO
B TaOJIMIIE AJIS1 THAPABINYECKOTO COMPOTUBIICHUS JAHHOTO BUJIA.
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MMPMJIOXEHUE X
(cipaBOYHOE)
KoHcTpyK1us cTpyeBbIIpsIMUTENIEH

1. Ha puc.’K.1 npexacrasiieHa cxema CTpYEBBIIPSIMUTENS TUIIA A, BBIIIOJHSAEMOTO 110 CIENY-
IOLIUM IIPABUIIAM:

a) TOJILIMHA [JIaThl CTPYEBBIIPSIMUTENS paBHA JUAMETPY OTBEPCTUM; B 3aBUCUMOCTH OT Ma-
Tepuasa IiaTa MO>XeT COCTOSATh U3 OJHOM MM HECKOJbKUX IIACTHH;

0) Bce IMaMeTphl OTBEPCTHH B IIATE OJMHAKOBEI,

B) 0oJiee MJIOTHO OTBEPCTHUS PAaCHpeeIeHbl B LIEHTPE IUIaThl, 0oJiee peiko Mo nepudepuy;

I') OTBEPCTHUS CO CTOPOHBI BX0/1a IOTOKA UMEIOT (PacKH.

0,13.D

0,13:-D

©

=

[

o

=

o]

S

= B . .

§ D — suympennuii ouamemp mpybonpoeooa, 6 Komopbwiii yCmMAaHasIuBaemcs CmpyegolnpAMumernb.

c Puc.)X.1. Cxema cTpyeBbIIpSIMUTENS TIOTOKA THUIA A.

g

O

>

o

2 2. Jlnsd cCHWKEHUS Beca M KOJMYECTBA MaTepuaa MOKET UCIIOJIb30BAThCs CTPYEBBIIPSAMU-

o Tesb notoka tuna B (puc.)K.2), BeInosHsAEMBIH 0 CIEAYIOIINUM IpaBUIaM:

= a) B OTBEPCTUS IIaThl BCTABIIEHBI TPYOKH;

2 0) nnuHa TpyOOK paBHA TuaMeTpy TpyOoK;

o B) BCE IMaMETPbl OTBEPCTHUH B IJIaTE OJMHAKOBBI;

=

= r) 60Jiee TIIOTHO OTBEPCTHSI paciipe/iesieHbl B IIEHTpE IUIaThl, 6osiee peako mo nepudepuu;

§ 1) OTBEPCTHUS CO CTOPOHBI BX0O/Ia TOTOKA UMEIOT (PacKu.
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

0,13.D

0,13-D

Puc.2K.2. Cxema cTpyeBbIIpsiMUTENS TOTOKA THMa B.

3. Pa3meTka oTBepCTUi B CTPYEBBINPAMUTENSIX MToKa3zaHa B Ta0m. K. 1.
Ta6muma X.1. Koopaunatel oTBepcTHiil B cTpyeBbinpsamutesx tuna A u B (D — BHyTpeH-
HUW JuamMeTp TpyoorpoBoia)

Ne i/ Och X Ocp Y
1 0 0
2 0 0,142-D
3 0 0,283-D
4 0 0,423-D
5 0,129-D 0,078-D
6 0,134-D 0,225-D
7 0,156-D 0,381-D
8 0,252.-D 0
9 0,255-D 0,146-D
10 0,288-D 0,288-D
11 0,396-D 0
12 0,400-D 0,151-D

4. CTpyeBbIpSMUTENb YCTAHABIUBAETCS B TpyOonpoBoa Ha paccTosHuu 1+2 DN Tpy6o-
IPOBOJIA OT MOCJIEIHETO MO MOTOKY MECTHOT'O CONPOTHUBIIEHUS, IPH 3TOM Tpedyemast JUTMHA Mpsi-
MOJIMHEHHOTr0 y4yacTKa OoT TuJpaBindeckoro conporusieHus a0 [I19A, npusenennas B tabin.E.1,
MOYET OBITh COKpAIlleHa BJIBOE.
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[MPUJIOXEHUE U
(oGs3aTenbpHOR)
[TpuioskeHus K METOIMKE MTOBEPKHU

RS485 A r“ = '|

) | =

5

1 — nosepsemviii pacxodomep; 2 — konsepmop unmepetica; 3 — nepcoHAIbHBIN KOMNbIO-
mep,; 4 — mpybonpoeoo nogepouHol YCMAaHosKu, 5 — usmepumenvhbviil y4acmox.

Puc.M.1 - CtpykTypHas cxema oBEpKH pacxoJoMepa METOI0M HEOCPEICTBEHHOTO CIMYCHHUS
Ha IIOBEPOYHOM YCTaHOBKE.
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«B3JIET KIMNW»

ﬁ RS- BbIX0OA4

s 1 — axycmuueckuii cmeno ¢ yemanosnennvimu [19A4; 2 — smopuynwlil npeobpazosameins no-
= eepaemo20 pacxooomepa, 3 —yacmomomep, 4 — nepcoHanbHbl KOMRblomep, 5 — KOH8ePMOop UH-
S mepgetica; 6 — komnnexc nogepounwviii « B3JIET KITH».

=]

=}
k) [Ipumeuanue - Kabens gacToToMepa moakiIrodaeTcst K pazbemy XS3 BHyTpH npudopa.
g Puc.M1.2 - CtpykTypHas cxema IMOBEpKH PacxooMepa MMHTAITHOHHBIM METOIOM

o ¢ MOMoIIbI0 KoMmIuiekca nosepounoro «B3JIET KIIM».
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

[TpoToKOJI IOBEPKHU pacxooMepa
(pexomenmyemas Gpopma)

[IpoTokos moBepku pacxoaomepa

3aBOJICKOI HOMED ["on BhIMyCKa

Bua noBepku

Tabmuma U.1 - [IpoTokos moBepku pacxoaomepa

HaumenoBanue onepariuit [Tynxr PO Ormera o [Tpumedanue
COOTBETCTBUH
1. Baemawmii ocMOTp 5.7.1
2. OnpoboBaHme pacxogoMepa 5.7.2
3. [ToaTBepkaeHNE COOTBETCTBUS MIPO-
rpaMMHOTO 00eCTIeYeHHUs pacXo/10- 5.7.3
Mepa
4. OmpeneneHrie METPOJOTHUECKHAX Xa- 5.7.4
PaKTEPUCTHK PacxoaoMepa (5.7.5)
Pacxonomep npusnan K DKCIUTyaTaluu
(rofieH, He TOJIeH)
JlaTa moBepKu « » 20 T.
[ToBeputenn / /
(momucs) (©.1.0.)
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Moanuck u gaTa

B3aM. uHB. Ne |MHB. Ne ay6n.

Moanucb u gata

WHB. Ne noan.

[MPMJIOXEHUME K

(cipaBOYHOE)
Ucrounuk BTOPUYHOTO MUTAHUA

BxoaHoe HanpsxeHue/Tok ~90...264B/0,27A
50y
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1 — ucmounux numanus; 2 — kponwmetin 0na Kpenaenus na DIN-peiiky 35/7,5; 3 — kon-
MAaKmMHAas KO100KA NOOKIIOYEHUSL BXOOH020 KADesl U 3a3eMIA0ue20 NPo8OOHUKA, 4 — UHOUKAmMOp
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Puc.K.1 - Bug uctrounvka BTOpUIHOTO TUTaHus ucnoHenus MBI1-24.24.
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Jlucr perucrpannu M3MEHEHUM
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