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Turbo Flow UFG-F PyKOBO/ICTBO 10 YKCILIYATALIUA

Hacrosiee pykoBocTBo no 3kcrutyatauuu (PO) pacnpocTpassiercs Ha pacxoJoMep-CUETUYHK rasa
yaeTpasBykoBoii Turbo Flow UFG mommdpukanuu Turbo Flow UFG — F (mamee — pacxomomep) u
NpeHa3HAYeHO sl OOECIeUYeHUs MPAaBUIBHOM OSKCIUTyaTallMM pacxXxoJOMepa, O3HAKOMIIGHUS C €ro
KOHCTPYKIMEH, HW3Y4eHUs NpaBWil OKCIUTyaTallud, a TaK JK€ MOHTaXa M IIyCKa IpU BBOJE B
IKCIUTyaTalHIo.

PykoBOJCTBO MO 3KCIUTyaTallud COCTOMT W3 JBYX uacTedl. B mepBoil wacTu W3I0KEeHBI OOIIHE
CBEJICHMSI O pacXOJOMEpE-CUETUYUKE C BHELIHMM INMUTaHUEM JUIsl ucnosHeHus kopmyca C u V. Bropas
4acTh COJEPKUT CBEJEHUSI C aBTOHOMHBIM MMUTAaHUEM JJis ucnoiHeHus kopryca C u V.

Pacxomomep cootBercTByeT TpeboBanusm TY 4213-012-70670506-2013.

K MoHTaxxy u 00cny>KMBaHUIO U3ZENUs TOIYCKAIOTCs JIUIA, O3HAKOMJIEHHBIE ¢ HacTosimuM PO u
UMEIOITNE KBATH(PUKAITMOHHYIO TPYIITY O 00CTYKUBAHUIO AIEKTPOyCTaHOBOK He HUxeE |11,

[IpennpusaTHe-U3roTOBUTENb OCTaBJISET 3a CO00Il MPaBO BHOCUTH B KOHCTPYKIIMIO PAacXoJloMepa
M3MEHEHHUs HENPUHIUIHNAIBHOIO XapaKTepa, HE BIMSIOLUIME HA METPOJIOTMYECKUE XAPAKTEPUCTUKU U
(GbyHKIIMOHAJIbHBIE BO3MOXHOCTU MpHOOpa, 0e3 OTpaKeHUS HUX B HACTOALIEM PYKOBOJICTBE I10
IKCIUTyaTal1H.

Ocuosnoe 10 pa6otsi ¢ pacxogomepom Turbo Flow UFG — F ssisiercs I10 «APM «UFG View», a
pabota npubopa uepes Tenemerputo — JloHrer.

B nannom PD npumenens! cieayromue ycIoBHbIE 0003HAUCHUS:

— AKD — akkymynsTopHas Oatapes;

— APY — aBTomMarnueckas peryJMpoBKa YCUJICHUS;

— AIIK — anmmapaTHO-IIpOrpaMMHBIN KOMILIEKC;

— ACYTII — aBTOMaTU3UPOBAaHHbBIE CUCTEMBI YIIPABJICHUSI TEXHOJIOTMUYECKUM IIPOLIECCOM;

— Bb — Garapetinbiii 6J10K;

— BIIN BepxHwuii npeaen u3MepeHui;

— BP — Beruncnurens pacxona;

— BT — BeIHOCHOI TepMUHAaI;

— JIJ1 — naT4uK JaBJICHUS;

— XKKMU — KuIKOKPUCTATUTMYECKUI UHIUKATOP;

— WUT — uzmepuTenbHbii TPyOOIIPOBO

— KUIInA — KOHTpOIbHO-U3MEPUTEIbHBIE TPUOOPHI U ABTOMATHKA;

— HC — nemrrarnas cutyanus;

— IIJ1 — mpeoOpa3oBarens JaBICHUS;

— TI3VY — nocTossHHOE 3alIOMHUHAIOIIEE YCTPOUCTBO;

— I1O — nporpamMMHoOe obecrieueHue;

— [IIIT — nepBuHBIA Mpeodpa3oBaTesb;

— IIT — npeoGpazoBaTenb TeMIepaTyphl;

— IIYUT — npsiMonuHeRHbIH y4acTOK U3MEPUTEIBHOTO TPYOOIIPOBO/IA;

— P3O — pykoBozacTBO 1O AKCIITyaTanuy,

— PCI' — pacxonomep-cueT4uk rasa;

— PUI — pacxonomepHslii mkad;

— CH — cpencTBo u3MepeHus;

— TO — TexHuveckoe 00CITyKUBAHUE,

— V3P — ynbTpa3ByKoBO#l pacxogaoMep

— VIIP — ynabpTpa3BykoBO# IIpeoOpazoBaTesb pacxoia;

— YO®II - ycrpoiicTBO hopMUpOBaHUS TOTOKA,

— OBM — 251eKTpOHHO-BBIUNCIUTENbHAS MAIlINHA;

— Db — snexTpoHHBIH 0J10K;

— D® —skpanHas Gopma.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-F

1 Onmnucanne n padora
1.1 Ha3nayeHue pacxoaomepa

1.1.1 Pacxomomep - cuertymk rasa ynbrpazBykoBoir Turbo Flow UFG momudpuxammu Turbo Flow
UFG — F gacts | nns ucnonuenus kopnyca C v V C BHEIIHMM NMTUTAHUEM TIPEIHA3HAYCH IS U3MEPECHU I
o0BeMHOr0 pacxoma W oObema raza mpu pabodMX YCIOBHSX W BBIYHCICHUI OOBEMHOTO pacxoja |
o0beMa ra3a, MpUBEJCHHBIX K CTAHIAPTHBIM YCIOBHSIM, a TAKXKE JUIS BBIYMCICHUNA MacCOBOTO pacxoja U
Macchl ra3a, B TOM YHCJe IPUPOTHOTO U CBOOOIHOTO HE(PTSHOTO.

1.1.2 Pacxomomep obecrieunBacT:

— U3MEPEHHE Pacxo/ia ra3a B MPsSMOM B B 00OpaTHOM HaNpaBJICHUH (PEBEPCHUBHBIN PEIKUM);

— BBIBOJI MH(OPMAILIMU MTHOBEHHBIX H3MEPSEMbIX 3HAYCHUH HA AUCIUICH UHINKATOPA,;

— BBIBOJ] M3MEPHUTEIbHOW, JUArHOCTUYECKOM, YCTAHOBOYHOM, apXUBHOU | Jp. HHPOPMAIIH Yepes3
RS-485, GSM-Mmozem, Bluetooth;

— apXUBUPOBAHUE PE3yIbTATOB U3MEPECHHUIA,

— BO3MOYKHOCTh BBOJIa YCTAHOBOYHBIX M HACTPOEYHBIX MapameTpoB uepe3 RS-485;

— aBTOMAaTUYECKYIO CAMOANArHOCTHKY;,

— 3aIIUTY apXUBHBIX M YCTAHOBOYHBIX JAHHBIX OT HECAHKIIHOHUPOBAHHOTO JIOCTYTIA.

1.1.3 Pacxomomep umeeT HHGOPMAIMOHHBIC BBIXOJbI YACTOTHBIM/MMITYJIbCHBIN (VIS MPSMOTO
pacxoza 1 00paTHOro), TOKOBbIH BeIxo, RS-485, GSM—monem, Bluetooth.

Bluetooth mpeanasHadeH TOJABKO JJIsl YTEHHs JAAHHBIX W3 pacxojoMepa W He UMeeT (DYHKIUH
3armucu. C momoineio Bluetooth e Bo3MokHa 3amuch U MoaM(pUKAIMs HAJCTPOSUHBIX MapamMeTpOB B
naMsITH Pacxoaomepa.

GSM—-monem mpenHazHaveH Ui yOAJICHHOTO ChEMa JaHHBIX W3 pacxojoMepa (apXuBbl |
MTHOBEHHbIE 3HaueHus). s onTumm3anuu »HEpromoTpedieHus cps3anHoro ¢ GSM-monemom
[1O pacxomomepa MOAIEPIKUBACT HECKOJIBKO PACITUCAHUI BBIXOJIOB Ha CBSI3b (MCXOAIINAE, BXOISIIUE 110
CSD umu GPRS), sxonomuunsril — ucxoasmue GPRS.

BHUMAHMUE! Buyrpennnii GSM-moaeM He Mo:keT ObITH YCTAHOBJIEH B pacxojomepe
ucnojaneduss C1TP u C2TP ¢ nuranuem ot PII nam BT, tak B PII u BT ycranoBien 0apbep
HCKPO3aIUTHI, KOTOPbIH OrpaHUMYHUBAeT JHEPrUI) MNHUTAHUS PpPacxogoMepa Ha YpOBHe
HE0CTATOYHOI 1715 padoTel GSM-moaema.

1.1.4 JIns ucnoms3oBanusi GSM—monema B cocraBe pacxojomMepa HEOOXOJWM BHENTHHH OJ0K
NUTaHWs MOIIHOCTBIO HE MeHee 30 Br.

1.1.5 IIpeoOpa3oBarens AaBlIEHUS U TEMIIEPATYPhl 3AIUTHIBAIOTCS OT Pacxoa0Mepa.

1.1.6 [ns omepaTWBHOTO MPOCMOTpa HM3MEPEHHBIX MapaMeTpoOB pacxoaomepa, B mpuOope
IPEIyCMOTPEH MHIUKATOP U MAarHUTHas KjaBuaTypa. AKTHBaLUs pabOThl MHIUKATOPA MPOUCXOAUT MPU
MOMOIIH CTUITYCA.

1.1.7 Pacxonomep Moxet pabotarh B komiiekTe ¢ PII win BT ansg nutanus u chema apXUBHBIX
JTAaHHBIX.
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Turbo Flow UFG-F PyKOBOCTBO IO YKCILIVATALMHI

1.2 OcHOBHBbIE TEXHHYECKHE XaAPAKTEPUCTHKH

1.2.1 OcHOBHBIC TEXHUYECKHE XapaKTEPUCTUKHU pacxojoMepa mpuBeaeHbI B Ta0muie 1.1.
Tabmuma 1.1

TexHudeckue XapakTepUCTUKU 3HaYCHUE XapaKTePUCTUKU
Hama3oH HM3MepeHHil pacxoza rasa (B 3aBHCHMOCTH  OT
A 5P pacxon ( ot 1,5 110 32000
HCIIOJHEHHS ), M~ /a
Junaamuueckuii quana3oH, Qmin / Qmax 1:200
JlnameTp yCIIOBHBIN, MM ot 50 1o 500

IIpenensl nomyckaeMoil OTHOCUTENBHOM MOTPEHIHOCTH M3MEpeHH 00BEMHOro pacxona M odbema rasa
pu pabouux yCIOBMSIX, JUIsl KOMOMHALIMK [1ap PUEMOINIEPEAATYMKOB B UAIIa30HE PacX0/10B

Qminf Q < 0101 Qmax

npu | mape npuemonepeaaTynkos, % +3,0 (£3,5%)
— MpH 2 mapax npueMonepeaaTankon, %o +2,0 (£2,5%)
— 1pu 4, 6, 8§ mapax npuemMorepeaTInKoB, % + 1,0 (= 1,5%)
— 1pu ﬁ’ 6, 8 mapax npueMomnepeaTyukoB (IO CIELHUATIBHOMY £ 0,5 (+1,0%)
3akasy), %

[Ipenensr qomyckaeMoil OTHOCHTEIBHOM MOTPEIIHOCTH U3MEPEHUI 00bEMHOT0 pacxoaa U o0beMa ra3a npu
pabounx yciaoBHsX, M1 KOMOMHAIIMY Map MpuemMoriepenaTdynkoB B auanazoHe pacxooB 0,01Qmax < Q <

Qmax:

— mpu 1 mape npuemonepenaTankoB (kiuacc TouHoctH /), % + 1,5 (£ 2,0%)
— Tpu 2 mapax npuemonepenaTuukon (kiaacc TounoctH ), % + 1,0 (x1,5%)
— 1ipu 4, 6, 8 mapax npuemMornepenaTIukoB (kiacc TouHocty B), % + 1,0 (= 1,5%)
— npu 4, 6, 8 mapax MNpUEMOIEPeNaTYUKOB (IO CIEHUATBHOMY

3akazy) (knacc TouHoctH A, b), % 0.3 (+0,5%)
CKopocCTh IMOTOKA r'a3a B 000MX HANpaBJIeHUsX, M/c, He Ooee 45
JlnanaszoH u30BITOYHOTO JaBiaeHus raza, Mlla ot 0 10 25
Bepxnwuii npenen nzmepenuit n3dsirounoro gasnenus (BITN), MIla ot 0,0025 no 25
Bepxuuii npenen usmepenuii abcontotHoro nasnenus (BIIN), MIla or 0,1 o 25
IIpenens! nomyckaeMon OTHOCUTENIBHON OTPEIHOCTH U3MEPEHU I 1025

JapieHus, %

IIpenensr  nmomyckaemMoW  IpUBEACHHOW — morpemHoctd  YIIP
npeoOpa3oBaHusl 3HAYEHUS pacxojia raza B TOKOBBIM BBIXOJIHOU +0,1
curnai (ot 4 1o 20 mA), %

[Ipenensr pgomyckaemMoll OTHOCHUTEIBHOM morpemHoctd  YIIP
nmpeoOpa3oBaHMs 3HAUEHUSI pacxoj]ia raza B YaCTOTHBIA BBIXOIHOMN + 0,1
curnai, %

JlnanasoH Temriepatyp rasa, °C

JUTSL UcioaHeHust M ot munyc 30 g0 mutoc 70
JUTST ©ICHOJIHEHUS X ot munyc 50 1o mitoc 70
[Ipenensr nomyckaemMon abCOFOTHOM MOTPEIIHOCTH U3MEPEHUM + (0,15 +0,002-1t1)
Temrepatypsl, °C rae t — uamepsemas remmneparypa

[Tponomxenne Tabmuisl 1.1

Texumdueckne XapaKTEPHUCTHUKU 3HadeHue XapaKTEPUCTHUKHU
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-F

[Ipenensr JIOITYCKaeMOM OTHOCHUTEIIbHOU MOTPELIHOCTH
BbluMcnuTeNss BP BhIUMCIIEHMIT MaccOBOro pacxoja W Macchl rasa,

+ 0,02

o0BeMHOrO0 pacxoma W o0bema Tra3a, MPUBEACHHOTO K
CTaHJIAPTHBIM YCIIOBHSM, %o
I'mybuna apxuBa:
- 4aCOBOI'0, MECSII] 2
- CYTOYHOTO, TOJI 1

npotokoiax MODBUS RTU
[{udpoBbie MPOBOIHBIE HHTEPPEICHI o uarepdeiicy RS-485,

HMHYHBCHBIﬁ/ JaCTOTHBIN BBIXOJbI

GSM: CSD, GPRS.

[Tudpossie bectipoBogHBIE HHTEPDEHCH Bluetooth

1Ex db ib [ia Ga] IIC T4 Gb wu
1Ex db [ia Ga] IIC T4 Gb wu
1Ex db ma ib [ia Ga] 1IC T4 Gb wu
1Ex db ma [ia Ga] IIC T4 Gb

Hcnonnenue B3PbIBO3AIIUTHI

[TapameTpsl 3EKTPUUECKOrO NUTaHUs, B:

-OT BCTPOCHHOM OaTapeun 3,6
-OT BHEIIHETO OJIOKA IIUTAHUSA or 12 no 24
[ToTpebnsiemas MonHOCTH, BT, HE Gosee 6

YcnoBus KCILTyaTalyu:
- TeMIIepaTypa OKpy’Karomero Bo3ayxa, °C

IUIA MCIIOJTHEHUI M ot muHyc 30 o miroc 70
IUIA MCIIOJTHEHUA X oT MuHyc 60 10 moc 70
- OTHOCHUTENbHASI BIAXXHOCTh BO3AYyXa, % 1o 95
- armoc(epHoe naBieHue, klla ot 84,0 mo 106,7
Macca (B 3aBUCUMOCTH OT UCITOJTHCHHMS ), KT, ot 12 mo 1500
I"aGaputhbie pazmepsl (LXHXB) (B 3aBuCHMOCTH OT UCTIONTHEHUS), ot (250x300x170) no
MM (4200%2000x%2000)
Cpennsist HapabOTKa Ha OTKa3, 4, HE MEHEee 70 000
[Ipumeuanue:

* — MOTPEITHOCTh YKa3aHa MPU UMUTAIIMOHHOM METOJIE TTOBEPKHU PACXOJOMEPOB

1.2.2 Bug KIMMaTHYECKOTO HWCIIOJHEHHS COOTBETCTBYeT rpymme ycioBuii 5 (OXK4)
no ['OCT 15150, Ho ipu Temniepatype okpyxarouieii cpeast or Munyc 50 °C no mutroc 50 °C.

1.2.3 B 3aBUCHMOCTH OT /Mama3oHa TEMIIEPaTyphl OKPYKAIOMEH H H3MEpsIeMO Ccpelbl
pacxoaomep umeer ucnoiaHeHus M u X.

1.2.4 Jlmanma3oHBI pacxoJ0B B pabounX YCIOBHUSX M KOJMYECTBO Map MPHUEMONEPEAATIHKOB IS
Moaudukaruu pacxomomepa Turbo Flow UFG — F npusenens! B Tabume 1.2 u 1.3.

1.2.5 Tlpumep 3ammcu yCIOBHOTO 00O3HAuUEHHsI pacxoJoMepa IpH 3aKa3e M B TEXHUYECKOM
JIOKYMEHTAIUH NIPUBEJICH B MPUIIOKEHUN A.

1.2.6 Buemnuii Buja pacxomomepa (B 3aBUCHUMOCTH OT HWCIOJHEHHS) M OCHOBHBIC pa3Mepbl
IPUBEJICHBI B TpHI0KeHUH b.
Tabnuna 1.2 luanazon pacxoaos s Turbo Flow UFG-F-C

CKOpOCTh MOTOKA Trasa, M/c Pacxo raza, M/u Kon-8o
DN, mm N
Vmin V 25 V3 Qnmin Qt Q2 Qz Ty4en
50 0,16 25 32 1,1 2,2 177 220 2
65 0,16 25 32 1,9 3,8 299 380 2
80 0,16 25 32 29 5,8 425 580 2
100 0,16 25 32 45 9 707 900 2
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Tabnuna 1.3 [luanaszon pacxonos s Turbo Flow UFG—F-V

CkopocTh TIOTOKa rasa, M/C Pacxop rasa, Mg Komn-Bo
DN, mMm .
Vmin Vs Vmax Qnmin Qt Q25 Qmax Tyden
50 25 39,61 1,4 2,8 177 280 2/4
65 25 36,83 2,4 4.4 299 440 214
80 25 38,7 35 7 452 700 214
100 25 38,9 55 11 707 | 1100 4
125 25 36,21 8,8 16 1104 | 1600 4
150 25 37,72 12 24 1590 | 2400 4
200 0,2 25 38,9 22 44 2827 4400 4
250 25 39,61 35 70 4418 7000 6
300 25 39,3 50 100 6362 | 10000 6
350 25 34,64 60 120 8659 | 12000 6
400 25 35,367 80 160 11310 | 16000 8
450 25 34,93 100 200 14314 | 20000 8
500 25 35,368 125 250 17671 | 25000 8

1.3 KoMmiIeKTHOCTh
1.3.1 KomrmuiekT mocTtaBku pacxojoMmepa npuBeeH B Tadsmie 1.4,

Ta6muua 1.4
HanmenoBanme O06o3HaueHne Kon-Bo IIpumeuanue
Pacxonomep — cueTuuk raza ynpTpa3ByKOBOM Momadurams
Turbo Flow UFG-. F Turbo Flow UFG - F 1 K-T. | B 3aBUCHMOCTH
OT 3aKaza
B 3aBucumoctu
[Tacnopr TYAC.407252.001 IIC 1 3k3.
OT 3aKasa
Honyckaercs
OKCIUTyaTalioOHHas IOKyMEHTAIUS ’
IIOCTaBIIATh
nmporpaMmmMHoe obecrnieueHue Ha Pacxomgomep —
. 1 5K3. | OOMH AK3EMILISIP
CUETYHMK Ta3a yJapTpa3BykoBoi Turbo Flow B OJHH A1Dec
UFG-F )i\ Jp
OTTPY3KH
[TpeoGpasosarens 1aBiIeHAs Turbo Flow UFG 1 .
[IpeoGpazoBarens TemMnepaTypbl
beobp patyp UFG 1 .
OKCIUTyaTallnOHHAas TOKYMEHTAIUS Ha
BXOJISIIIIAE B COCTaB pacxooMepa CpecTBa 1 2K3.
HM3MEPEHUI
bnok nuranus.
PykoBoACTBO 1O DKCITTyaTanuu
BIT.00.00.000 PO 1 1T,
YcrpolicTBo popMUpOBaHHS IOTOKA B
Hacnopr TYAC.302664.001 TIC 1 wr. 3aBHCHMOCTH
N OT 3aKaza
PacxonomepHsrii mkad 1 .
[IpoMBINUIEHHBINA KOMIIBIOTED 1 mT.
BriHOCHOM TepMUHANT UHIUKALUU
ynpasjieHus 11 pacxogomepos Turbo Flow
UFG BT.00.00.000 PO 1 wr.
KoMIuiekT npsMONMHENHBIX Y4aCTKOB
M3MEPUTEILHOTO TPYOOIIpOBO/Ia. 1 x-T.
[Tacmopt TYAC.302183.00111C
KoMImmeKT MOHTa)KHBIX JacTel 1 x-T.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-F

1.3.2 CocraB pacxogomepa B 3aBUCUMOCTH OT 3aKasa.

— yIBTPa3BYKOBOH IpeoOpa3oBaTellb pacxoia;

— TepBUYHBIE IPe0Opa30BaTEIN TEMIIEPATYPHI U JaBICHUS;

— DJIEKTPOHHBIN OJIOK C BRIYUCIUTEIEM pPacXo/a.

— pacxofoMepHbId mKad;

— TIPOMBIIUIEHHBIH KOMIBIOTED;

1.3.2.1 YnpTpa3BykoBoi mpeodpazoBatens pacxoaa (YIIP)

YabpTpa3BykoBOH MpeoOpa3oBarelh pacxoJa BBIIOJHEH B BHIAE KOpIyca KpYyrJoro WIH
IPSAMOYTOJIBHOTO ceueHus. COCTOUT U3 LEHTPAIbHOTO 3JIEMEHTA C YCTAHOBICEHHBIMU YJIbTPAa3BYKOBBIMU
npueMo-riepeiaTankamMu 1 (iaaHmaMM Ha O0OMX KOHIAxX (ucrmosHeHue V), a TakKe BTYIOK IS
YCTaHOBKM TMEpPBUYHBIX MpeoOpazoBaTeneil Temreparypbl W JaBi€HHs] WIM KOPIYC B BHJE €IUHOTO
anemenTa (ucnoaHenue C).

Marepuan koprnyca YIIP BbeiOupaercs, ucxons W3 TpeOoBaHWM 3aka3zuumka. B cranmapTHOM
WCIIOJJHEHUM KOPITYC BBIIIOJHEH M3 YIJIEPOAUCTON WM KOPPO3MOHHOCTOMKOW CTalu, YCTOMYMBOU K
COJICBOMY TyMaHy U JpPYyTrMM XMMHUYECKHM BEIIECTBaM, B TOM YHCJIE K [apaM CEPOBOJIOPOJA U COJITHOM
KUCIIOTHI (McronHenue V) win u3 amoMunus (ucrnonnenue C).

1.3.2.2 TlepBuunble MpeoOpazoBaTed TEMIIEPaTyphl M 1aBJICHH

Jis u3MepeHHst TeMIiepaTrypbl H3MepsieMOH cpenbl M aOCONIOTHOTO (M30BITOYHOTO) JaBJICHUS
UCIIONIB3YIOTCSl BRIHOCHBIE TEPBUYHBIE MPEeoOpa3oBaTed TEMIEPAaTypbl U JAaBJICHUA, MOJIKIIOYaeMble K
pacxonoMepy:

— B KayecTBe IMpeoOpa3oBaressl JAaBlIEHUS B COCTaBE pacxoJoMepa NPUMEHSIOTCS JaT4YUKH
JIaBJICHUST B3PBIBO3AIIUILICHHOTO HCIIOJHEHUsI ¢ ypoBHeM B3pbiBo3ammthl He Hibke 0 Ex ia 1IC T6,
UMEIOIINe cepTU(PHUKAT COOTBETCTBHS U UHTEPBAIl MEX]y IOBEPKaMU He MeHee 4-X JIeT;

— B KauecTBe IpeoOpa3oBaTelisi TeMIEpaTypbl B COCTaBE pacxofoMepa MPUMEHSIIOTCS TEPMOMETPbI
COIIPOTHUBIICHUSI ¢ HOMUHAIbHOW craThdeckoi xapaktepuctukoi 10011 mmm Pt100, nmerone ceptudukar
COOTBETCTBUS U MHTEPBAJl MEX/1y [TIOBEPKaMU HE MEHee 4-X JIeT.

[Turanue npeoOpazoBaTens TEMIEPaTypbl U AaBJICHUS OCYIIECTBIISIETCS OT BCTPOSHHOTO 0aphepa.

[IpeoOpaszoBarens gaBiIeHHs MOIKIIOYAETCS K pacxogoMepy mo uHTepdericy 4-20 mMA. [utanue
npeoOpaszoBatesi JaBJIeHHs OT PacxoaoMepa.

1.3.2.3 Dnexrponnslii 6110k (OB)

Ob mnpexacrapnser co00il KOMIUIEKC SJEKTPOHHBIX IJIaAT CMOHTHPOBAHHBIX B METAJUIMUECKOM
KOpITyce, HEOOXOJMMBIX Ui YIpaBICHUs MEPBUYHBIMU IPEeoOpa3oBaTeNsIMM, YCTaHABIMBAETCS Ha
kopnyce YIIP wumm moxer ObITh BcTpoeH B pacxonoMepublii mkad (PII). Koncrpykuus Ob
IIPeAyCMaTpuBaceT BO3MOXKHOCTh IIepeaud IapaMeTpoB M pe3ysabTraroB u3Mepenud Ha IIK mo
OecrpoBOIHBIM KaHanaMm mnepenadn aaHHbix GSM-monmem (ommms), Bluetooth u mpoBogHoro kanama
nepenavyn qaHHbIX, nHTepdeiic RS-485.

Ob ocymiecTBisier npueM-liepeaayy CUTHAJIOB 4epe3 YJbTPa3BYKOBBIE MPHUEMO-TIEPEIaTUYUKH, HX
npeoOpa3oBaHue, 00pabOTKy U BBIUKMCIEHUE pacXoja raza ¢ MOCIeAYIOMUM (pOPMUPOBAHUEM LIUPPOBOTO
BBIXOJIHOTO CUTHana. Bce naHHbIE COXpaHSAIOTCA B 3HEPrOHE3aBUCHMOI MaMsITH C OTMETKOM BpeMeHU
(apxwuB).

B3priBoHenpoHuiiaemblii koprnyc Db BBINOIHEH W3 KOPPO3HMOHHOCTOHKOTO MOJU(HUIIMPOBAHHOTO
AIIOMHHHEBO-KpeMHHeBoro ciutaBa GALSI13, ycTOHYMBOrO K COJICBOMY TYMaHy M IPYTUM XUMHUECKHM
BElIECTBaM, B TOM YHUCJIE K I1apaM CEpOBOJIOPO/Ia U COJSTHON KUCIIOTHI.

Ha nepenneit nanenu pacroso eHsl:

— kuakokpuctamdyeckuid maaukarop (OKKW) npeaHazHayeHHBIM Uil OTOOpaXKeHUs! TEKYIIHX
W3MEPEHHBIX 3HaYEHUI, INarHOCTUKU U KYPHAJIOB;

— CTWIYC — THpEJCTaBiIseT co0OH CTepKeHb C MarHUTOM, NpEeIHA3HAUYCHHBIA /I YIpaBJICHUS
JAHHBIMH 0TOOpakaeMbimu Ha JKKU;

— DBJIEMEHTHI YIPaBIEHUsI — MPEJICTABISIIOT COO0M MarHUTOYYBCTBUTEIIbHYIO KIIAaBUATYPY, COCTOSLIYIO
U3 YEeThIPEX KJIaBUII U YCTAHOBJICHHYIO 32 3alIUTHBIM CTEKJIOM.

Ha 3Ob pacnonoskeHsl pa3beM sl YCTAaHOBKUA aHTEHHBI (omiwus). Pa3beMbl MOIKIFOUCHHS TUTAHUS,
SiIM-KapThl ¥ UHTEP(ENCOB CBSI3M HAXOMATCS MO 3a/IHEH 3alIMTHOM KPBIIIKOI pacxomomepa.

BremHunii BuA pacxoxomMepa npeacTaBieH B MPUIOKeHNH b.

1.3.2.4 Berauciautens pacxoja

Boraucnurens pacxona (BP) unu koppexkrop o0bema raza npeHa3HaueHbl J1JIs:
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— MpeoOpa3oBaHMsA BXOJHBIX CHUTHAJOB II0 KaHalaM pacxoja, JaBJICHUS W TeMIepaTypbl B
3HAYEHHUsI pacxo/ia, JaBJICHUS U TEMIIEPATYPHI;

— BBIYMCIICHUSI OOBEMHOTO pacxoja M o0beMa rasa, MPUBEJCHHBIX K CTaHIAPTHBIM YCIOBHSM, a
TaK)kK€ MAacCOBOT'O pacXo0/Ja M Macchl raza 1o CTaHJAPTU30BAHHBIM AJITOPUTMaM C Y4E€TOM BBEAECHHBIX
TETIO(PU3NUECKUX TAPaMETPOB U3MEPSIEMOU CPEIBL.

KonctpyktuBao BP mosxker ObTh BcTpoeH B Db win Beinecen B P11

1.3.2.5 Pacxonomepnsrii mikad (PI) npennasnaden mis:

— apXMBUPOBaHUS B DHEPrOHE3aBHUCUMOM MaMSITH U BBIBOJA HA KUAKOKPUCTAIIMYECKHUM
UH/IMKATOp PE3yJIbTaTOB M3MEPEHUH, BBIYMCICHUH (00BeMa, pacxoja, TEMIepaTypbl M JaBJICHHUS) H
napameTpoB ()YHKIIMOHUPOBAHUS;

— BBEJICHUS U PErUCTPALIMH 3HAYEHUH YCIOBHO-TIOCTOSIHHBIX BEJIMYNH;

— 3alIMTHI OT HECAHKIIMOHUPOBAHHOIO JJOCTYIIA K IApaMETPU3ALIMU U ApXUBaM;

— paszereHus U OTpaHUuYEHUs HAPSHKEHUS M TOKA B UCKPOOE30MacHbBIX LIETIfX;

— oOecrieueHus] MUTaHUS OT NPOMBIIIJICHHON CeTHM W BHYTPEHHEW aKKyMYJISITOpHOHW Oarapeu
(AKB);

— obecrnieueHus MUTaHUS OT BHELIHETO UICTOYHMKA IIOCTOSIHHOTO TOKA.

PIII mpencramisieT coOOM AIEKTPOHHOE YCTPOMCTBO, MOMEIICHHOE B IUIACTMACCOBBIA KOPITYC.
Kounctpyknus PII npegycmaTpuBaer Hamuyue BCTPOSHHOTO MOJIEMa, KOTOPBIM MO3BOJIAET 00ECIEUUTh
nepegavy JaHHBIX 10 OecripoBoAHOMY KaHaiy cBsi3u GSM, a Takke B 3aBUCHMOCTH OT 3aKa3a, MOKET
BKJIFOYATh B CEOsI BRIUMCIUTEH PACX0/1a.

Ha nepennent nanenu paconoXeHsl:

— KuaKokpuctammueckuil unaukatop (QKKHN);

— DIEMEHTHl yIpaBJieHHs (IBE KJIaBUATYphl), COCTOSINME W3 [BAJIATH KIABUII, Ha3HAUYCHUE
KOTOPBIX COOTBETCTBYET Tabuie 1.5.

Tabmauua 1.5
O06o03HaueHNEe KIIABUIIN Hasnauenue
[F 1] Br16op / cMeHa kaHana (1y1s MHOTOKaHAJIbHBIX PAacX0I0MEPOB)
[F 2] BBoa oTpumaTeNnbHBIX 3HAYCHUH (3HAK «—)
[F 3] VY nanenue npeapIayero CMMBOIIA Py BBOJE 3HAUCHUH
[0]...19] BBon naposis 1 u3aMeHeHue napaMmeTpoB / IPOCMOTP TEKYIIUX 3HAUCHUN
[.] BriBoa Ha medats (A7 HOAMEHIO «APXHBY)
(] BbIX0/1 B3 OCHOBHOTO MEHIO / 3 MTOJIMEHIO, BEIXOJI U3 PEKHMaA
pPEIAKTHPOBAHUS / peXMMa MPOCMOTPa apaMeTPOB
[—][—] I'opu3oHTaTBEHOE TIEpEeMEIeHUE Kypcopa MPY BBOJIE TAPaMETPOB H
MIePEex0/1a U3 PSKUMA B PEIKUM
(11 1] W3MmeHeHre 3HaYSHUS IPU BBOJIC TTApaMETPOB, TIEPEMEIICHHE 110
ITYHKTaM MEHIO M ITOJIMCHIO
[OK] Bxo/1 B OCHOBHOE MEHIO, BXOJI B PEKHUM PEIaKTHPOBAHHSI,
MTOJITBEPKJICHUE BBOJIA 3HAYCHUS

— CBETOAWOJHAS JIMHEHKA, COCTOSIIAs W3 IIeCTH WHIWKATOPOB, Ha3HAUYCHHUE KOTOPHIX
COOTBETCTBYeT Tabmnuie 1.6.
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Tab6muma 1.6
O6o3Hauenne
Haznauenue Nanukanmsa
WHJIAKATOpa
OtcytcTByeT — mpu oTKIIIOYeHHOM cetu 220 B
CETH Numukamma 220 B

KpacubiM 11BeTOM — nipu nnoaxiroueHHoi cetu 220 B

OtcyTcTBYET — PU OTCYTCTBUM HANIPSKEHUS ITUTAHUS

I[TNTAHUE Hanpspkenue nutanus
KentpiM 1IBETOM — IPH TIOJa4€ HAPSHKEHUST TUTAHUS

OtcytcrByet — ipu ypoBHe 3apsiga AKb 6onee 75%

PA3PAL VYposens 3apsana AKb
KpacupiM 11BeTom — nipu yposHe 3apsna AKb menee 25%
OTtcyTCcTBYET — IPH

3APAN 3apsag AKb
3eneHbIM IBETOM — B MOMEHT 3apsiga AKb
OtcyrcTrByeT — npu orcyrerBuu I111
T TMuranue TITT YICTBYCT — TIPH 0Ty

3esIeHbIM IBETOM — NpU HatmuuK nutanus 111
OTCYTCTBYET — IIPU OTCYTCTBUHU MOJEMa

MOJEM [Iuranue Mmogema Y Y P Y a

Kenteim LOBETOM — IIPpHU HAJIMYUU IIUTAHUA MOACMaA

Ha amxHel 60KOBOH MTaHE! pacIoI0KEHBI:

— CJIOT JJIsl yCTAaHOBKHU SIM-KapThl;

— Ppa3beM Ji1 YCTAaHOBKHU aHTEHHBI,

— paszbeM «lleyaThy» — 71 OJKITIOYCHHS IIPUHTEPA;

— pazbeM «I1K» — 115 moAKIIF0YeHHS TIEPCOHATBLHOTO KOMITBIOTEPA;

— pazbeM «YIIP» — mist moakitoueHust yiabTpa3ByKOBOIO Mpeodpa3oBaTelis pacxo/a;
— Boiktouarenb «CETby» — mis nogaun nutaroiiero HanpspokeHus 220 B;

— BoIkIouarenb «AKb» — g nogaun nuraromniero Hanpsbkerus 12 B;

— pazwseM «DC 12V» — nis moaKIr0YeHUs MUTAIOIIero HanpsbkeHus 12 B;

— pazbeM «AC 220V» — 11 oAKIIOYSHHS TUTaroero Hanpstkenus 220 B;

— KJIEeMMa « = » — JJid 3a3€MJIEHHUS pacxooMepa.
BHuemnuii Bua pacxonomMepHoOro mkada npeacrapieH Ha pucynke b.3 npunosxenus b.

1.3.2.6 [Ipomsbinnennstit kommneiotep (I1K) npennasnauen ps:

— BBIBOJIA HA JIMCIIJICH PE3y/IbTaTOB M3MEPEHUH 1 MapaMeTpoB (pyHKIIMOHUPOBAHHS;

— BEIEHUS M PETrUuCTpallM 3HAYEHUH NEepEeMEHHBbIX BEJIWYMH (HalpUMep: pacxojl, AaBJIEHHUE,
TeMIiepaTypa | mp.);

— (opmupoBanus u coxpanenus B [13Y otuéroB o pabote mpubopa (apXuBbl JaHHBIX, COOBITHSA,
HACTpPOMKN);

— obecreveHus pa3JeIbHOTO JIEKTPOIMUTAHUS PAacX0/10MEPOB;

— o0ecrieyeHHs SJICKTPONUTAHHS pacxogomMepoB u DBM OT ceTHm NepeMEeHHOro TOKa W OT
BCTPOECHHOT'O PE3EPBHOI0 HCTOYHHMKA MUTAHUS;

— obecniedeHus CBs3M ¢ pacxogomepamu o Modbus-TCP;

I1K nocrasnsercs ¢ ycraHoBiaeHHbIM [10 «APM «UFG View».

Bnemmnwuit Bupg 11K npeacrasnen Ha pucynke b.15 npunoxenus b.

1.3.2.7 Jins ympoieHus yrpaBJeHHs, BBOJIAa TApaMETPOB U JUATHOCTHKH HCITOJIB3yeTCs TporpaMma
MO «<APM «UFG View»

[TporpaMmma oOecrniednBaeT JOCTYIT KO BCEM MapaMeTpaM CHCTEMBI, pealn3yeT MoKa3 HHPOpMaIuu
U3 COXPAHEHHBIX apXMBOB M0 M3MEPEHUSM M MO JUATHOCTHKE MPHOOpa, MPeJOCTaBIsSeT BO3ZMOXHOCTh
COXpaHCHHS BCeW apXWBHOM MH(OpPMAIIMK Ha BHEITHHX HOCHUTEIISIX.

[IporpaMMa TO3BOJIIET CO3/1aBaTh U COXPAHATh JAMATHOCTUYECKHUE CECCHUU, KOTOPHIE BO3MOKHO
HAIPaBUTh TEXHWYCCKUM CIICIUAIMCTAM JUIS TPOBEJCHUS aHalM3a PabOTOCIIOCOOHOCTH CUYECTUHKA,
OTIpeIeNIEHUI0 HEUCTIPABHOCTH W PEKOMEHAINH 10 €€ YCTPaHEHHUIO.

VYcranoBka nporpammsl [10 «APM «UFG Viewy:

[TonnepxuBaeMbie ONEPAllMOHHBIE CHCTEMBI:
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Windows 7, Windows 7 SP1,

Windows Server 2008 (He moanepKUBaeTCs B OCHOBHOM POJIU CEPBEPA),

Windows Server 2008 R2 (He mojiep:xuBaeTcs B OCHOBHOM pOJIU cepBepa),

Windows Server 2008 R2 SP1,

Windows 8, Windows 8.1.

[TonnepxuBaeMbie apXUTEKTYpPHI: X86, X64.

AnmnapaTHble TpeOOBaHUS:

— PexkomeHIyeMblii MUHUMYM: Tporeccop ¢ TakToBod yactoTtodl 1 I'T'm mnum Beime, 1536 Mb
OTIepaTUBHON MaMSTH WK O0JIbIIIE;

— MunumanbHoe mecto Ha aucke (kpome Windows 8 u Windows 8.1): x86 — 850 MB,
X64 -2 I'b;

—  MunumansHoe mecto Ha aucke (Windows 8 u Windows 8.1): 30 MB.

Take HEOOXOAMMO YOEOUTHCSA, YTO HAa KOMIIBIOTEpE YCTAaHOBJEH CaMbId MOCICIHUH IakeT
oOHOBJIeHUS U BaxkHbIe UcpaBieHuss Windows. [Ipu Heo0X01uMOCTH HYKHO BBIIIOJHUTH OOHOBIICHUE.

TIIO pa6otaer B cpene Boinonnenuss ".NET Framework" Bepcun He Huxke 4.5 U B ONepalliOHHBIX
cucremax "Windows 7 SP1" u HoBee. B onepanmonnsix cucremax Windows 8 u 6omnee HoBbix ".NET
Framework" 4.5 yxxe ycraHoBieH.

TIIO He cHaOGXeHO CHeuaIbHBIM YCTaHOBIIUKOM. [ToaTOMY KaTtayior ¢ HeoOXoauMbIMU (aitmamu
HE00XO0UMO CKOIHUPOBaTh B y00HOE MecTo (Mou nokyMeHThl, Juck C: U T. I1.), cO31aTh SAPJIBIK 3aIlycKa
Ha pabodeM CToJIe ¢ TOMOIIBI0 CTaHmapTHbIX cpeactB Windows (Beimamaroiiee KOHTEKCTHOE MEHIO
neiictBuii ¢ daitmom/OtnpaButh/Pabounii cToi (co3aath APIbIK)). Apiabik HEOOXOIUMO CO3/1aTh HA (ail
1O «APM «UFG View» (TOT, KOTOPBI CO 3HAYKOM B BHJIE pacX0Jj0Mepa).

1.3.2.8 B COOTBETCTBMH C 3aKa30M pacxoJOMep MOXKET JOMOJIHHUTEIBHO KOMILJIEKTOBATHCS
npuntepoM LX-350 (bupmbl EPSON), oGecnieunBaromumM BeIBOJ HH(pOpMaLny Ha OYMaKHBIH HOCUTEIb
B BUJIC OTYETOB.

[TapameTpsl HACTPOWKK TPUHTEPA ITPH PabOTE C PACXOJOMEPOM YKa3aHbl B IPpUIIOxKeHUH [1.

1.4 ®dynkuuoHa/IbHasi cXxeMa U MHTep(eiic moab3oBaTeNst

1.4.1 dyHkuMoOHaNBHAs CXeMa pacxoJoMepa npescrapieHa Ha pucyHke 1.1. B cocraB pacxogomepa
BXOJIAT JaTUYUKU U3MepsieMblX ¢u3ndeckux BennuuH, Db (Ob1 pa3memen non kpsimkoi kopmyca [1I1,
3b2 pa3meriien B kopryce BP-20), cpencTBa B3auMoACHCTBHS C OTIEPaTOPOM.

W3mepurenbHas nHbopManus OT yIbTPa3BYKOBBIX JAaTUMKOB, NpeoOpa3zoBaresiel TeMnepaTypsl U
naBieHus nocrynaer B Dbl o0paboTku nepBUYHON M3MepuTenbHON mHpopManuu. b1 ocymecTsiser
U3MEpPEHHUE TEKYLIETO Pacxoja, TEMIEPATyphl U JaBJICHUA raza. Pe3ynbTaTsl U3MEpEeHHUI NEepearoTcs B
OBb2.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-F

VHTepdelc noJyib30BaTeNA

» [lpuHTEp
PLU MK+
nnn um MnK unm KoHnsepTtep
BT RS485-USB

i~ — » CeTb GSM

RS485
+18..24 B

<

4

ONeKTPOHHbIN BNOK

Ob2:
- MHAMKaUMS TEeKYLLMX U3MEPUTENbHbIX
napameTpoB Ha akpaHe YKKU;
- BeleHVe N3MepUTENbLHOro apxmuea ( B
3aBUCUMOCTU OT UCMONHEHUS);
- 06MEH AaHHbIMM MO NPOBOAHBLIM U d
GecnpoBogHbIM MHTepdhencam;
- (hOPMUPOBAHME NUTAIOLLMX HANPSHKEHUI ANst N N
nnar kopnyca Irl. » YacTOTHBIA/MMITYIIBCHBII BBIXO]T 2

»| Toxoselii Beixoa 4..20 MA

YacTOTHBIH/MMITYIbCHBIH BhIXO 1

UART
+3,3B
+5B
+15B
-15B

YVYVYY

Y3 gatuvkn [

Ob1:
- 0bpaboTka NepBUYHON N3MEpPUTENBHOM
Mpeobpasosatens MHopmMaLmu;
Temnepatypb - U3MepeHMe TekyLlero pacxoga
(TemnepaTtypbl U AaBMNEHUS B 3aBUCMMOCTU OT
MCMNOSNHEHWS).

\ 4

MpeobpasoBaTenb
AaBrneHus

\ 4

Pucynok 1.1

142 HWutepdeiic moap3oBaTenss peald30oBaH Ha 0a3e NPOTOKOJIOB W KaHaloB cBsi3u GSM,
bmoty3, RS-485 u I1O BepxHero ypoBHs, ycranoBieHHOro Ha [IK. C MX TIOMOIIBIO BBIMOIHSICTCS
OPOCMOTP M pacledyaTka HM3MEpPUTEIbHOIO apxXuBa M apxuBa COOBITHH, HW3MEHEHHE cOCTaBa rasa,
M3MEHEHHE HAaCTPOEUYHBIX NapaMeTPOB, a TaK K€ BU3YyalM3alUsl U3MEPUTEIbHBIX JIaHHBIX U IMapaMeTpOB
CaMOJMarHOCTHKH B yJ1I00HOMH (opMme.

B 3aBHCHMOCTH OT KOMIUIEKTAllMM PACX0JIOMEpa, B3aUMOJICHCTBUE C ONEPATOPOM OCYILIECTBIISIETCA
HOCPEICTBOM cTaHAapTHoro pabouero mkada PHI, PIII ¢ mpoMbIIUICHHBIM KOMIBIOTEPOM JHOO
nepcoHaibHOro komnstorepa [1K (HoyTOyKka) ¢ KOHBEpTEpOM.

B cnyuae ucnonszoBanus PIII apxuBsl OyayT coxpaHsaThCcs B HeM. Eciu ke B KauecTBe Cpe/]CTB
B3auMoJeiicTBus ¢ oneparopoM Oyzaer ucrnonb3oBarbes PII ¢ IIK mwnu IIK ¢ koHBepTepoM, TO apXuBanus
OyzeT ocymiecTBisThes B Ob2.

B 3aBucumocTtu ot ucnosnnenus pacxogomepa Pl mpexycmaTpuBaer oTCyTCcTBHE KiIaBUATyphl U
XKKMU. B stom ciayuae P MoxeT ncnoiabp30BaThes Kak UCTOUHUK nuTanus YIIP nanpspkenuem 12...24 B
or cetn 220+22 B, (50+1) T'm c Oiokom pasaeneHus W OrpaHUYEHMs] HANpsDKEHHS U TOKa B
UCKPOOE30MacHbIX LEMNsX 0e3 JONOJHUTENbHBIX (GYHKIUH.

1.5 IlpuHUMN U3MepeHus

151 [Ilpunuun u3MepeHM OCHOBaH Ha pPAa3HOCTH BPEMEH MPOXOXKICHHS YIbTPa3BYKOBOIO
UMITyJIbCa, HANpPaBICHHOIO BJOJb MOTOKAa ra3a M MNpPOTUB Hero. V3MmepeHHass pa3HOCTh BPEMEH,
IPONOPLHOHATIBHAS CKOPOCTH MIOTOKA, IpeoOpa3yeTcst B 3HaYeHHEe 00bEMHOT0 pacxo/a rasa.

1.5.2 OcHOBBI yIbTPa3BYKOBOT'O METO/Ia U3MEPEHUI

PaccMoTpuM OCHOBHBIE MaTeMaTuueckue (OpMyIbl, peaTu30BaHHbIE B  YIbTPAa3BYKOBOM
pacxozomepe.

Bpems pacnipocTpaHeHust 3ByKa B HalpaBJICHUH [TOTOKA

000 HIIO «TypoOyaentHocts — JJOH» 13



Turbo Flow UFG-F

PYKOBO/JICTBO M0 3KCILTYaATAIIMA
L
tyg =——— 11
AB ™ chvcosg’ (1.1)
rae L — paccrosiHnue mexay AatTuvkamu (AJIMHA X0J1a J1y4a), M;
¢ — CKOpOCTh 3BYyKa, M/C;
V — CKOpPOCTh TIOTOKA, M/C;
@ — YroJI MKy aKyCTHYCCKMM JIYIOM M HalpaBjcHHEM MOToKa (pucyHok 1.2).
B0 K&
[ N N
A
/
®
/_/1_,
D L, Y,
/
/
\ 4
"“ 4 =
A
Pucynok 1.2
Bpewms pacripoctpanenust 3Byka MpOTHB MOTOKA
L
lpp = ———. 1.2
BA C—V-COSQ (1.2)
CxopocTh MOTOKa
L 1 1
p = (==-=). (1.3)
2:cosQ \tygp tpa
OOBEeMHBIN pacxo]i ra3a B pabouux yCIOBHUAX
Q,=S5"v, , (1.4)
r7ie S — IUIOMIA b OTIEPEUYHOTO CEUEHUs pacXxooMepa, M .
OO0beM raza B CTaHJIAPTHBIX YCIOBUSIX
— . —_ P _PTc 1,
Qc - Kc Qv - ; Qv - PoT E Qv ’ (1.5)
rae K¢ — ko3 uirienT npuBeneHus K CTaHAAPTHBIM YCIIOBUSIM;
0 — IUNIOTHOCTbH rasa, Kr/M;
. — TUIOTHOCTH Ta3a MPHU CTAHAPTHBIX YCIOBHSIX;
P — abGcomotHOe naBnenue rasza, Mlla;
P, — crannaptHoe nasnenue raza, 0,1013 MlIla;
T — Temnepatypa rasa, °C;
T. — ctanmapTHas temmeparypa raza, 20 C;
K — ko3¢ punmeHT c:kuMaeMOoCTH Ta3a (3aBUCUT OT COCTaBa rasa).
CkopocTb 3ByKa B rase:
L 1 1
c=1(=+=) (16)
2 \tap tpa

TeopeTquCKaﬂ CKOPOCTBb 3BYKA MOKET OBITH MoJIydyCHa UCX0oas U3 COCTaBa rasa, €ro TCMIICPATYPhI
U JaBJICHHA. Ota TCOPCTUUCCKAsA CKOPOCTb 3BYKa AOOJIKHA OBITH NACHTHUYHA I/I3MepeHHOI\/’I CKOpPOCTH.

Takum o6pa30M, CKOPOCTB 3BYKaA JACT XOPOIIYIO BO3MOKHOCTD JJIsT AUATHOCTUKH pa6OTBI CUCTCMBEI.

14
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-F

1.5.3 IlpuHiun u3MepeHus BpEMEHH MPOJIeTa YIbTPA3BYKOBOTO UMITYJIhCA

[Tocne mogaum Ha mepeparomuii Y3 MaTUYMK HMMITYJIbCAa HANPSKEHUS UIMTEIBHOCTHIO pPAaBHOM
MOJIOBUHE TIEpUOJIa PE30HAHCHBIX KoNeOaHWW naTuvka, (opMHpyeTcs MPOCTPAHCTBEHHAS 3BYKOBAs
BOJIHA B HAIIPABJICHUH IPUEMHOTO TaTYUKA.

[lpuHATHI AaTYMKOM TNPHUEMHUKOM HW3MEPHUTENBHBIM CHUTHAI HMMEET CIOXHYIO (opmy,
00pa3oBaHHYIO CJIOKEHUEM JIBYX TapMOHHUYECKUX KOJeOaHMW ¢ ONM3KUMH YacTOTaMU U pPa3HBIMU
aMIUTUTylaMd. THUIOBOM BHJ OCHMIUIOTPAMMBI M3MEPUTEIBHOTO CHUTHAJIA, IMOJYYEHHOM Ha BBIXOJIE
npeaBapuTeIbHOrO yeunurens (pucyHnok 1.3).

bl 25008 CH2

Pucynok 1.3
Jlis u3MepeHusl BpeMEHHU IMPOXOKIAeHUs Y3 KojeOaHuN BBINNOJIHAETCS JajbHEillllee yCUJIeHHE
CUTH&Ja M BbAEISAETCA INEpBbli MH(POPMALMOHHBIM HMIYJIbC C aMIUIMTYI0W OoiblIeil ypoBHS
KOMITapUpoBaHus (TIOJIOBUHBI HampspkeHus nutanusi) (pucyHok 1.4). IMonsipHOCTh MH(MOPMALMOHHOTO
UMITYJIbCA MOXKET ObITh KaK IMOJIOKUTEIBbHOM, TaK U OTPULIATEIIbHOM.

4+

‘.! HN3mepuUTenbHBIN MMMYyNbC I
b o |l| f IT H Iy |l
i

YpoBeHb kKoMNapUpoBaHUa

rlrnﬂ'l'“!rr-r!--“l

M 250 05 CHZ &
Pucynok 1.4

3a Bpems IpoJieTa MMITyJIbca IPUHUMAETCS UHTEPBAJI BPEMEHM MEXAY BBICTPEIIOM U MOMEHTOM
cpabaTbIBaHUS KOMITapaTopa.

1.6 ABToMaTHYecKasi peryJTHPOBKA yCUJIEHHSA

1.6.1 Cucrema aBTOMaTuueckoi perynupoBku ycuienus (APY) npeagnasnauena ais
aBTOMATHUYECKOTO TMOAJIEPKAHUS aMIUIMTYIbl M3MEpUTENBHOIO CHUTHaja Ha TpeOyemoMm ypoBHe. bes
cucteMbl APY amrummryna M3MEpHUTENIBHOIO CUTHAjla MOXKET 3HAYUTEIbHO U3MEHSATHCS MPU W3MEHEHUU
JaBJICHUs raza B Tra3onpoBoJe (aMIUIMTyda IPONOPLHMOHAIbHA [JAaBICHMIO), CKOPOCTH IIOTOKa Trasa
(¢ dexT cHOca myda) U IpH 3arpsA3HEHUN Y3 TaTIYUKOB.
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Turbo Flow UFG-F PyKOBOCTBO IO YKCILIVATALMHI

1.6.2 Cucrema APY obecrieunBaeT mojepkaHue Ha 33JaHHOM YPOBHE C 33JJaHHBIM JOMYCTHMBIM
OTKJIOHEHHEM aMILUIUTY Il IEPBOTO Mepernda nHPOPMAIIOHHOTO CUTHAJIA HA BBIXOJ1€ TPEBAPUTEILHOTO
yeunurens (pucynok 1.5).

_ZAT.J\p i

A - amnnuTyna nepsoro neperuéa l

M 25.0us CH2 7
Pucynox 1.5

1.6.3 Crabunuzauus aMmIUIMTYIbl H3MEPUTEIBHOTO CHUTHAJa OCYLIECTBIISIETCS IOCPEICTBOM
yIpaBJIeHUS KOA(PPHUINEHTOM Hepelad MPeIBapUTEIbHOTO YCHIIUTENS ¢ IOMOLIBIO JBYX 7-pa3psaHbIX
mdpoBeix nmoteHmoMeTpoB R1 n R2, cxema ycunurenst ¢ APY npexncrasnena nHa pucynke 1.6. B ciydae
€CIIH ISl CTa0MIM3aliy aMILTUTYIbI M3MEPEHHOI'O CHUTHAJIA HEIOCTaTouHo perynupoBku R1 um R2, To
npumensiercs pesucrop R3.

R3
¥Ynpagnesue
i - R2
— YnpagneHue
0,127 | — ¥ ¢ oT MK
=
0,127
DAZ
noo- & YnpaenaHe T
R [_" * UI "\"I H
oL Ot
e’ L
Pucynok 1.6

1.6.4 PerynupoBka koddduireHTa nepeaadi oCyieCTBISETCS M0 MPUHIUITY CIESAIIEH CUCTEMBI.
Ecnmun u3MmepeHHass aMIuMTysna MeHbIIe TpeOyeMod, TO MpPOUCXOIUT YBEIMYeHHE Kod(HUIMeHTa
nepesayd Ha OJHY CTYIIE€Hb, €CJIM K€ aMIUINTy/Aa OoJibllle — yMEeHblIeHne Kod(dduirenTa nepegaun Ha
OJIHY CTYIIEHb.

1.6.5 OcHoBHbIE TapameTpsl cucteMbl APY:

— YHUCIIO CTYTEHEH perynupoBku Ko3dduinenta nepeaayn 120;
— ImIar peryiaupoBKu koddduimenTa nepenadu, %o 5;

— WJlealibHas aMIUTMTY/Ia, 3a/1a€TCs IPU BBIITYCKe C TIPOU3BOJICTBA;

— JIOITYCTUMOE OTKJIOHCHHUE aMILTUTYIbI OT UIeabHOM, %0 5;

— CTapTOBBIN HMHIEKC K03 punmenta APY 60;
— nquHamMuyeckui quana3oH, Kumax/ KUmin 350.

Hoctyn x mapamerpam cuctembl APY ocymectsisercs nocpenctsom 110 «APM «UFG View» B
JIepeBE apaMeTPOB.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-F

1.6.6 Cucrema APY orkimoyaercss B cClydyae, €CIM OTHOIICHHWE CHUTHAI/IIyM MEHbIIE
YCTaHOBJICHHOTO TIOPOTOBOTO 3HAYCHUS, T.€. CHTHAJI HEe OOHapykeH. B 1aHHOM ciiydae ycTaHaBIMBaeTCS
cpeaHuid KO3(pPULMEHT yCUIIEHHUS, COOTBETCTBYIOIIMK CTapTOBOMY HHJICKCY Kod(pduuumenra APY
pasHoro 60.

1.7 ObecneyeHue B3pbIBO3ANIUIIIEHHOCTH

1.7.1 B3pbIBO3aNUIIEHHOCTh OCHOBHBIX OJIOKOB pacxoJoMepa JOCTUTACTCS:

— OrpaHMYECHHEM HANPSDKEHUH M TOKOB B AJIEKTPUUECKHX IEMIX 0 O0€30MacHbIX 3HAYCHUII;

— TaJbBaHUYECKUM pa3felieHHEeM MCKPOOE30MACHBIX JJIEKTPUYECKUX Ueneil MOAKIIOYEHHUs
JATYMKOB OT BBIXOJHBIX;

— BBINIOJIHEHHEM KOHCTpYKIMHU pacxogomepa B cootBerctBuu ¢ 'OCT 31610.0, 'OCT 31610.11,
I'OCT IEC 60079-1, I'OCT 31610.18 (B 3aBucUMOCTH OT HcHojHEeHUs ). OpraHu3amnus B3pPHIBO3AIIUTHI
pacxozoMepa IpuBezieHa B puiioxeHun XK.

1.7.2  VIIP BbimonHEH BO B3PHIBOHEIIPOHUIIAEMOM HCIIOJTHEHHMH M HMEET MAapKUPOBKY

B3peiBo3amutel 1EX db ib [ia Ga] 1IC T4 Gb unu 1EX db [ia Ga] 1IC T4 Gb, wiu 1Ex db ma ib [ia Ga]
IIC T4 Gb, wiu 1Ex db ma [ia Ga] IIC T4 Gb, coorserctBytor I'OCT 31610.0, TOCT 31610.11,
I'OCT IEC 60079-1, TOCT 31610.18 1 MOeT ycTaHaBIUBATHCA BO B3PBIBOOIACHBIX 30HAX MOMEIICHUH
Y HapY>KHBIX YCTAaHOBOK.

1.7.3 Beixomnueie nenu PII, BT nmns moakmtouenuss YIIP BbImosHEHBI B HCKPOOE30MIacCHOM
ucrnoianennd B coorBeTcTBHH ¢ ['OCT 31610.0, I'OCT 31610.11 u I'OCT IEC 60079-1. PII umeroT
mapkupoBky [EX ib Gb] IIC.

1.7.4 Cxema obecrieueHus UCKpOOE30MaCHOCTH pacxoioMepa MpuBeIeHa B MPUIoKeHUH .

1.8 MapkupoBKa U IJIOMOMPOBaHHE

1.8.1 MapxkupoBka pacxomomepa coorBercTByeT TpeboBanusM 'OCT 26828 u coxpanseTcs B
TEYEHHE BCEr0 CPOKa CIYKOBI pacxooMepa Mpu COOTIOACHUH YCIOBUH SKCILTyaTallluu.

1.8.2 Ha kopmyce YIIP HaneceHa anmuuKaIys, CoaepxKanas:

— HaMEHOBaHUeE (THIT) PacX00Mepa;

— yCJI0BHOE 0003HAUYEHHE PACX0IOMEPa;

— TOBAPHBIN 3HAK MPEATNPUATUSI-U3TOTOBUTEIIS;

— 3HaK YTBEPXJICHUS THUIIA;

— eJIMHBIN 3HAK 0OpaIleHus MPOAYKIINHA Ha PBIHKE;

— CHeNHaNbHBINA 3HAK B3PHIBOOE30MACHOCTH;

— IMaMETP YCIOBHBIN;

— MaKCHUMaJbHOE U30BITOUHOE paboyee aBJICHHE;

— IpeJest JOMyCKaeMOM MOTPEIIHOCTH;

— CTETEeHb B3PHIBO3AIIUTH U MAPKUPOBKY B3PHIBO3AIIUTHI,

— IMara3oH TeMIepaTyp rasa;

— Bepeus [10;

—1D;

— 3aBOJICKOM HOMEp U JIaTy U3TOTOBIICHUSI.

Ha pacxonomepe yka3piBaeTcs HallpaBlIeHHE IOTOKA I'a3a B BUJIE€ CTPEJIKU.

1.8.3 Ha kopnyce PIII HaHeceHa anmInKaIus, CofepKaIias:

— HauMEHOBaHHUeE (THII) pacxoJI0Mepa;

— HaWMEHOBAHUE MPEANPUATHS-U3TOTOBUTENS,

— TOBApHBIN 3HAK MPEANPHUITHI-U3TOTOBUTEIS, aJIPEC;

— 3HaK yTBEPXKIIEHUS TUIIQ,

— 3aBOJICKOW HOMEp M JIaTy U3TOTOBIICHHUS;

— Bepcus 110;

— JIMama3oH pabouyux TeMIEeparyp;

— CTeleHb B3PhIBO3AIIUTEI,

- TOTpeOIIEMYIO0 MOIITHOCTb;

- TpeeNbl N3MEHEHUs TapaMeTPOB MUTAIOIICH CeTH.

1.8.4 Ha kopmyce 1K HaHeceHa anIINKAIUS, COCPIKAIIIAS:
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Turbo Flow UFG-F PyKOBO/JICTBO 110 YKCILTYATAMH

— TOBApPHBIN 3HAK MPEANPHUITHSI-U3TOTOBUTEIIS;

— HaMMEHOBaHME (TUII) pacX0A0MEPA;

— 3aBOJICKOW HOMEp U JIaTy U3TOTOBJICHUS;

— 3HAaK YTBEP)KICHHS THIIA;

— JIMara3oH TeMIepaTyp OKPYKaIoLIe CPeIbl;

— CTEIEHb B3PBIBO3AIIUTHI;

— MAapKHPOBKY B3pPBIBO3AIINTHI U CIICIUAIBHBINA 3HAK B3PHIBOOE30ITACHOCTH,

— TapaMeTpbl BEIXOIHBIX HCKPOOE30MACHBIX LETICH.

1.8.5 IlmomOupoBaHue pacxoaomepa MPOU3BOAUTCS 3aBOACKOW ITUIOMOOW B MecCTax YriyOJeHHs
O] TOJIOBKM BHUHTOB. Cxema IUIOMOMPOBKM OT HECAHKIIMOHHMPOBAHHOTO JIOCTYyIa, 0003HAYEHUE MECT
HAHECCHMsI 3HaKa TTOBEPKU MMPUBEACHO B IPUIIOKEHUH E.

1.9 VYmnakoBka

1.9.1 VmakoBka pacxogomepa IPOU3BOJUTCS B CHEIHAIbHBIM JI€PEBSIHHBIA TapHBIN SIIHK,
BBITIOJIHEHHBIA B COOTBETCTBUU:

— T'OCT 2991 simuku msist rpy3oB Maccoit 10 500 kr;

— TOCT 10198 siuku quig rpy3os ot 200 go 20000 xr;

— T'OCT 24634 nnig noctaBoK B APYrUe€ CTPaHBI.

YnakoBKa HCKIIOYaeT TMepeMelleHrne Y3JI0B M 4YacTeil pacxoioMepa BHYTPH Tapbl MpHU
TPAHCIIOPTUPOBAHUH U 3AIUIIAET UX OT MEXAaHUYECKOTO BO3ICHCTBHUSI.

1.9.2 Ha tapHblil SIIUK HAHOCUTCS STUKETKA, COJIEprKalias CleAYIONUyI0 HHPOPMAIHIO:

— HaMMEHOBAHME, TOBAPHBIN 3HAK U aJIPEC MPEITPUATUSI-U3TOTOBUTEIS;

— TOJHOE HA3BaHUE U3JICIHS,

— MaHUIYJSIITUOHHBIC 3HAKY;

— YCIIOBUS TPAHCIIOPTUPOBAHUSA U XPAHCHHUSL.

1.9.3 DkcruryaTaliioHHas JOKYMEHTAlMs YIIAKOBBIBAECTCSA B MAaKET U3 MOJUATHUICHOBOU IIJICHKH.
DKCIUTyaTallMOHHAs JOKYMEHTAIUsl M YIIAKOBOYHBIN JIUCT BKJIAJBIBAIOTCS COBMECTHO C PAacXoOMEpPOM B
TPAHCIIOPTHYIO Tapy.

YIIaKOBOYHBIN JIUCT COACPIKUT CIEAYIOIINE JaHHBIE:

— HaMMEHOBaHUE MPEAIPUATUS-U3TOTOBUTES,

— HaMMEHOBaHUE U YCIIOBHOE 0003HAYEHUE PacX0J0MeEpa;

— KOMILIEKTHOCTb;

— JaTy yImaKOBKH.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-F

2 MHcnogb3oBaHue 10 HAZHAYCHHUIO

2.1 DxcmiyaTandoHHbIE OTPAaHUYEHUS

2.1.1 MoHTax, BBOA B AIKCIUIyaTallMI0 W IOBEpKa pacxoJioMepa MPOU3BOIATCS OpraHH3alHeH,
UMEIOLIEH pa3pelieHre IpeIpUusTUsI-U3rOTOBUTENSL.

2.1.2 Pacxomomep SBIISETCS HEPEMOHTHPYEMBIM B YCIOBHUSX OJKCIUTyaTalldd, PEMOHT H3ICNUs
OCYIIECTBIISICTCS  MPEANPUATHEM-U3TOTOBUTENIEM, WM  OpraHu3alued, HMeIlIed pa3peuieHue
PEIPUATHSI-U3TOTOBUTEIIS.

2.1.3 MHckpoOesomacHple TapaMmeTpbl s TMOAKIIOYEHHUs  IMpeoOpa3oBareiiss  JaBJICHUS:
Uo=17 B, 10= 0,42 A, Co= 0,415 Mk®D, Lo= 0,2 MI'H.

2.1.4 MW ckpoOe3omacHple TMapamMeTpbl Ui TOAKIIOYCHHUS MpeoOpa3oBaTesisi TEeMIEPaTyphl:
Uo=6,7B, 10=0,5 A, Co= 19,6 Mx®D, Lo= 0,15 mI'H.

2.1.5 MHckpobesomnacupie mapamerpsl uHTEpdeiica RS-485: Ug= 6,7 B, 10= 0,5 A, Co= 19,6 MxD,
Lo=0,15 mI'H.

2.1.6 HckpoOe3ornacHple mapaMeTpsl IS MOAKIIOUEHUS YIbTPa3BYKOBBIX naTdukoB: Upo= 17 B,
l0=0,42 A, Co= 0,415 Mx®, Lo= 0,2 mI'H.

2.1.7 PHI u PII ¢ TIK ycraHaBauBarTCs B MOMEIICHHSIX (OMEPATOPCKUX) MPU TEMIIepaType
okpyxatorieit cpenpl oT mwitoc S5 °C o mmoc 50 °C u oTHOCUTENBHOM BiaxkHOCTH 10 80 %.

2.1.8 MakcumalbHO JOMyCTHMasl aMmIUIUTyaa BuOpamuii pacxomomepa 0,35 MM mpu yacToTe
5-35Tm.

2.1.9 Pacxomomep coxpaHseT pabOTOCIOCOOHOCTh M TE€PMETUYHOCTh COCIWHCHHH IpHU
MOBBIIICHUH U30BITOYHOTO JIaBJICHUS H3MEPsIeMOM cpelibl B TpyOonpoBoje Ha 20 % oT MaKCUMAaIBLHOTO.

2.1.10 Coemunenue YIIP ¢ PII wmmu PII ¢ [IK mommkHO OBITH BBIMOJIHEHO 3KPAaHUPOBAHHBIM
Kabenem, COIPOTUBIIEHNE KOTOpOoro He npeBbiaet 10 Om.

BHUMAHMUE! Moaknwyenue YIIP k PII au6o x PHI ¢ IIK npou3BoauTh TOJBKO NPH
OTKJIIOYEHHOM NUTAHHUH.

2111 JIna cBeneHHss K MHUHUMYMY BIMSHUS OJIEKTPOMAarHUTHBIX IIOMEX 3a3eMJICHUE
SKPAHUPYIOIMIEH OIUIETKA COCAMHUTEIFHOTO CUTHAIBHOTO Kalelss HOJDKHO OBITh BBITIOJHEHO TOJBKO B
oaHO# Touke — co ctopoHbl P wnwm TTK.

2.1.12 He nomyckaercs NPOKIAJKa CHTHAJIBHOTO Kabens mapajulelNbHO KabensM M MpOBOAAM
NUTaKoel ceTd Ha paccrosHuM MeHee | merpa. Ilepeceyenue curHanbHOro kabenst ¢ KabensMu U
IPOBO/IAMH MTUTAIOUIEH TIETTH TOJDKHO BBITIOITHATHCS IO TPSIMBIM YTIIOM.

2.1.13 Coeaunenne YIIP c¢ PHI nu6o c¢ IIK momkHO OBITH BBIMOJTHEHO AKPAHUPOBAHHBIM
kabeneMm, compoTuBiieHHe KoTtoporo He mpesbimaer 10 Om (mns kabems KCIIBDIT 8x2x0,4 nnuna
coctaBuT nopsiaka 400 m).

2.1.14 He nonyckaercs pazmenieane PII u T1IK B mecrax, rjie Ha HET0 MOXKET MOMaAaTh BOja, a
TaKkXke BOJU3M HCTOYHMKOB TEIJIOBOTO M 3JIEKTPOMAarHWTHOIO H3IydyeHMHA. B Bo3gyxe JOIKHBI
OTCYTCTBOBAaTh TMapbl KHCJIOT, INENOYeH, aMMHaka, CEpHUCTBIX M JPYTUX arpecCUBHBIX Ta30B,
BBI3BIBAIOIINX KOPPO3UIO.

2.1.15 PaGotsl mo MOHTaXYy (IeMoHTaxXy) YIIP MOMKHBI BEITOTHATHCS TIPU OTCYTCTBHH JaBIICHHSI
rasa B TpyOONpOBO/I€ U NPU OTKIFOYEHHOM HaNpsHKEHUU MUTAHUS.

2.1.16 Ilpm uCHOIB30BAHUU pacXoJOMepa BO B3pPBIBOONACHOM 30HE Kalelu JIOJIKHBI

IPOKJIabIBaThCSl B COOTBETCTBUM ¢ TpeOoBaHusaMu [1Y 3. Ilpoxiaaka kabens BO B3pbIBOONACHOM 30HE,
3alIUTa €ro OT TMeperpy3ok M KOPOTKHMX 3aMbIKaHUM, JOJDKHBI COOTBETCTBOBATh TPEeOOBAHUSAM
I'OCT P 30852.13.

2.2 Mepsl 6e30nacHOCTH

2.2.1 K sKcrutyaranuu pacxoaoMepa J0NyCKaloTCs JIMIA, U3YYUBIINE HACTOSIEE PyKOBOICTBO IO
SKCILTyaTalliy U MPOIIeAIne HeOOXOAUMbINH HHCTPYKTAX.

2.2.2 K MOHTaxy pacxogoMepa JJOMYCKAIOTCS JHIa, JOCTUTIIME 18-TM JIETHEro BoO3pacTa,
MPOIIEIINE MEIUIIMHCKOE OCBHIICTEILCTBOBaHHE, OOydeHHe Ha ciecaps-MoHTaxkHuka KUIInA ¢
JIOITYCKOM K T'a30011acHbIM paboTam 1o nporpamme «lIpaBuia TeXHUYECKOM dKCIUTyaTalluu U TpeOOBaHUM
0e30MacHOCTH TpyJda B ra3oBoM Xxo3sicTBe P®», TeXHMUECKYI0 U MPaKTHYECKYIO IOATOTOBKY Ha
IIPEANPUATUU-U3TOTOBUTEIIE.
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2.2.3 Ilpu wMoOHTaxe, MOATOTOBKE K IYCKYy, OSKCIUIyaTalluh M JEMOHTaXE pacxoaomepa
HeoOXxoauMo coOo1aTh TpeOOBaHUS MPABUII TEXHUKUA O€30MacHOCTH, YCTAHOBJICHHBIMH Ha OOBEKTE U
perIaMeHTHPYEMBIMU TPU paboTe ¢ TOXKAPOOMACHBIMU W B3PBIBOOMACHBIMH Ta3aMH, Ta3aMu IOJ
naBieHueM, [IpaBuia TeXHUYECKON IKCILTyaTallMK AJIEKTPOYCTAaHOBOK MoTpeduTenei, [1paBun mo oxpane
TpyAa TpH DIKCIUIyaTalldd dJIEKTPOYCTAaHOBOK, B TOM YHCJIE TIOJH30BATHCS HHCTPYMEHTOM,
UCKJTIOYAIOIIMM BOSHUKHOBEHUE UCKPBHI.

2.2.4 BemmonaeHne paboOT MO Bpe3Ke HaA JACHCTBYIONMMN Ta30MPOBOJ Pa3pemiaeTcsl TOJIBKO
CHelMalu3upOBaHHONW Opurajge, B COCTaBeé HE MEHEe JBYX UYEJIOBEK, IMPH HaJIUMYUU MPOCKTHOU
JOKYMEHTAIUH.

2.2.5 CpapouHble pabOThI JOJKHBI BBIIIOJHATHCS CBAPIIUKOM, aTTECTOBAHHBIM B COOTBETCTBHHU C
TpeboBanusimMu Poctexnaazopa.

226 Ilpu pabdore c ycrpoiicteamu KHIIMA HeoOX0auMO TMOIB30BATHCI MOHTAKHBIM
UHCTPYMEHTOM C W30JIMPYIOIIMMHU PYKOSITKAMH. 3amperiaeTcsi UCIOIb30BaTh HEHCIIPaBHBIE MPUOOPHI U

JJIEKTPOUHCTPYMEHTHI.
2.2.7 Ilpu sKcIulyaTalyl pacxoJoMep JOJDKEH IMOJBEPraTbCs CUCTEMAaTHUYECKUM KOHTPOJIHHBIM
OCMOTpAM.

BHUMAHMUME! OtkpsbiTHe KPBIMKH JEKTPOHHOro 0/10ka W 3aMeHa OarapeiiHOro 0Jioka
3anpeiaercs BO B3PbIBOONIACHOI 30He.

2.3 PexkomeHIalUH O MOHTAXKY

2.3.1 Jng WCKIIOYEHUS WIM CHU)KEHMS BIIMSHUSA HMCKaKEHUN MpOQMIsl CKOPOCTU NMOTOKa rasa B
u3mepurenbHoM cedueHun YIIP 1o m mocne Hero ycTaHaBIMBAIOT NMPSAMOJIUMHEHHBIE IWIMHAPUYECKUE
yuyactkn HWT, mmeromuye Kpyriioe BHYTPEHHEE CEUEHME, JUIMHA KOTOPBIX JOJDKHA COOTBETCTBOBATH
TpeOoBaHUAM, YKa3aHHBIM B [Ipunoxxenun /1.

IIpn OTCYTCTBMM IOCTYIIHOTO IIPOCTPAHCTBA JUI IPSAMOJIMHEWHBIX ydacTkoB MT mocraroynoi
JUIMHBI WM OTCYTCTBHHM MH(popManuu o BiusHuu KoHpurypauuu UT Ha nmokazanus YIIP mpumensior
ycTpoictBo hopmupoBanust motoka (YDII), B coorBercteun ¢ TY 4213-029-70670506-2013. Tun YOII, a
TaK)Ke MECTO ero pacrosiokenus B T momkHbl ykaseiBathest uzrotosurenem YIIP, (Ipunoxe