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1 OcHoBHBIC CBeaeHU

1.1 Bomsr™metpsr IIpodKull C502 (mamee mo TeKCTy — BOJBTMETPHI) MPEAHA3HAYCHBI IS
M3MEpEeHUIl HaIpsHKEHUS MOCTOSTHHOTO TOKa U HANpsKEHHs IEPEMEHHOI0 TOKa B JMalia3oHe YacToOT OT
40 I'm mo 1000 I'm.

1.2 BonbTMeTpBI U3rOTOBJICHBI COTIacHO TexHn4YeckuM ycioBusim [TPIITH 411136.019 TY.

1.3 KOHCTpYKTHBHO BOJNBTMETPHI MPEICTABISIOT COOOH KOMIIAKTHBIE MOHOOJIOYHBIE
MEPEHOCHBIE JIEKTPOU3MEPUTEIbHBIE TPHOOPHI C MUTAHUEM OT CETH MEPEMEHHOTO TOKA, BHIIIOJHEHHBIC B
HACTOJILHOM HCIIOJIHEHUHU.

1.4 IlpuHuun AeWcTBUS BOJBTMETPOB OCHOBAaH Ha aHAIOTO-IM(POBOM MpeoOpa3oBaHUU
BXOJIHBIX AaHAJOTOBBIX CHUTHAJIOB U JalbHeWIelr ux o0paboTke MpuU TMOMOIIM BCTPOSHHOIO
MUKpPOKOHTpoJUIepa. M3mepseMoe HanpspKeHHE MPOXOAUT depe3 JeNUTeNb HarnpshkeHus. CUTHA ¢ JIeTUTels
MOCTYIAeT Yepe3 YCUIUTENIbh Ha BXOJ aHaJOTo-IuppoBoro npeobpaszoBaredis, Tae npeodpasyercs: B UpPOBOi
KOJI, C TIOCIIETYIOIIMM PacyeToM JCHCTBYIONIETO 3HAYCHUSL.

1.5 JlanHoe pyKOBOJCTBO pacmpocTpaHsiercss Ha cienytomue Mmoauduxamuu: IIpodKull
C502/1, TIpodpKull C502/2, IlpodKull C502/3, IIpodpKull C502/4, IpodpKull C502/5, IlpopKull
C502/6, TIpodhKull C502/7, TpodpKull C502/8, IMpopKull C502/9, pasnuuaroriuecss Mexay coOoi
Jrarna3oHaMy U3MEPEHUI HAMPSKEHUS TIOCTOSHHOTO U IEPEMEHHOT0 TOKa.

Bce mopudukanuy BBITYCKAIOTCS B KOPITycax ¢ OAMHAKOBBIMU TEPETHEH U 3aHEH MaHeIsIMH
Y B OJIMHAKOBOW LIBETOBOM raMMe.



2 XapaKTepucTUKH

2.1 MeTponoruyeckue XxapakTepUCTUKH BOJIbTMETPOB IIPUBECHBI B TabuIe 1.

Tabmuua 1 - MeTponornueckue XapakTepuCcTUKU

BepxHuii npenein quamna3oHa
U3MEPECHUM HAPSKCHUS

Moauduxanus IIOCTOSIHHOTO TOKA U HaIPSKEHUS

IIEPEMEHHOT0 TOKA B JUaNa3oHe
gacToT oT 40 1o 1000 I';, B

[Ipenensr nonmyckaeMoi NpUBEICHHOU
K BEpXHEMY Mpeeily Iuana3oHa
W3MEPEHUI MOTPEITHOCTH U3MEPEHUI
HaIpsKEHUS TOCTOSIHHOTO U
NEPEMEHHOT0 TOKa, %o

15
[MpodKull C502/1

30

37,5
ITpodKull C502/2

75

75

I1 Kull C502/3
podKull C 150

150

[MpodpKull C502/4 300

225

[TpodpKull C502/5 250

[MpodKull C502/6 300

600

500

[MpodpKull C502/7 1000

750

[TpodpKull C502/8 1500

1500

[MpodpKull C502/9

3000

+0,5

2.1.1 HopmanbHas o6sacTb 4yacToT oT 45 10 65 ['m.

2.1.2 Pabouas o6nacte yactort ot 40 o 1000 I'm.

2.2 TexHUYECKHE XapaKTEPUCTUKU BOJIBTMETPOB IPUBECHBI B TaOIHIIE 2.

Tabnuua 2 — TexHn4yeckue XapakTepuCTUKU

HanmenoBanue XapaKTCPUCTUKHU

3HauyeHue

VYcnoBus skcIuTyaTauu:
- TeMIIepaTypa oKpysxarorieit cpessi, °C

ot +15 o +35

- atMmocdepHoe naBieHue, klla ot 84 1o 106
- OTHOCHUTEJIbHAS BIAXKHOCTh, % He 6omee 90
Macca, kr, He 0oJiee 0,7

["aGaputnble pazmeps! (JIxL*xB), mm, He Gonee 140x195%90

[TapaMeTpbl 3EKTPUIECKOTO TUTAHUS:
- HaIIPSDKEHHE IIEPEMEHHOI0 TOKa, B
- 4acTOTa MEPEMEHHOIO TOKa, ['11

ot 198 mo 242
ot 49,9 no 50,1

Cpennsist HapaOOTKa Ha OTKa3, HE MEHee, U

12000




2.2.1 BoapT™MeTphl BBIACP)KUBAIOT B TE€YeHHWE | MUHYTHI BXOJHOE HANpsOKEHUE, PaBHOE
120% ot HamboubLIero mpezena U3MEPeHHA.

2.2.2 Unrepdetic Ethernet.

2.2.3 Ilpotoxon SCPI.

2.3 DKCIUTyaTallMOHHbBIE XapaKTePUCTUKU

2.3.1 Bux xiimMaTu4ecKkoro ucroienus — Y XJ14.

2.3.2 CreneHp 3alUThI OT BHEIHUX Bo3aencTBuil - IP53.

2.3.3 DIEKTpOMarHuTHasl COBMECTUMOCTh COOTBETCTBYeT Kimaccy A mo ['OCT P 51522.1-
2011.

2.3.4 Dkcrutyaranus BOJBTMETPA JOHKHA MPOU3BOJAUTHCS MPH TEMIIEpaType OKpYyKaromei
cpenst oT o 1°C no twiroc 35°C 1 OTHOCUTENIBHOM BIIaXKHOCTH Bo3ayxa He 6onee 90% mpu 25 °C

2.3.5 [MuTanue BOJIBTMETPA OCYIIESCTBISETCS OT BCTPOSHHBIX aKKyMyJsiTopoB trma 18650 (2
mT), 1160 ot cetu 220 B 50 I'm.

2.3.6 Bpemss paboThl OT TMOJHOCTHIO 3apSHXKEHHBIX BCTPOEHHBIX AKKYMYJISTOPOB C
OTKJIFOUCHHOM TOICBETKON M OTKJIFOUeHHBIM HHTep(eiicom Ethernet e menee 10 yacos



3 YerpoiicTBo

N3mepsieMoe HanpsKEeHUs MOCTYIAET HAa BXOAHYIO LIENb (AEIUTENb HAIIPSDKEHU), CUTHAT ©
JETUTENs] HaPsHKEHHUS TIOCTYIAaeT Yepe3 YCUIUTEIb Ha BXOJl aHAIOTro-IM(poBoro mpeodpazoparess

(AL, roe mpeobpasyercst B mudposoit koa. C Beixoma AT mMrHoBeHHBIC BBIOOpKH curHana U,

yepe3 MUKPOCXEMY TalbBAHHUECKON Pa3BsI3KH MOCTYIAIOT B MHUKPOKOHTPOJLIEP. MHUKPOKOHTPOILIED
OCYIIECTBIIICT pacyeT JCUCTBYIONIEr0 3HAYCHHUS, IIOCTOSHHOW M TIEPEMEHHOM COCTaBIISFOLIMX
Hanpspkenus 1o popmysiam (1)-(3):

aeiicTByrollee 3HaYeHue HanpspkeHus U,

1)
)
MEpEeMCHHAas COCTABJIAIOIIAsl HAIIPSKCHUA U AC :
Upe= 23U, —U,.)? ®)
AC — _Z( i DC) '
N i
rac Ui — MI'HOBCHHBIC BBI60pKI/I HaIIpsPKCHUA, N — KOIMYecTBO OTCUETOB CHUTHAJIOB 34 nepuon

U3MEPEHMUS.

Takxke MHMKPOKOHTpOJUIEp MNPUOOpa OCYLIECTBIISIET BBIBOJ HAa HWHAMKATOP, YIPABIsSET
pabotoii kaBuatypsl, uaTepdeiica Ethernet, sapsiqroro ycrpoiictsa.

[Ipn nonkmouenun BosbTMeTpa K cet 220 B 50 I'm HauHercs 3aps/ika BCTPOEHHBIX
aKKyMyssaTopoB. [Ipu 3ToM Ha uHAMKaTOpe OyaeT 0TOOpaXkaThCsl YPOBEHbB 3aps/ia B IPOIEHTAX.

BonbTMETpB! BBINOIHEHBI B JINTOM KOpIyCE€ M3 IUIACTMACCHl, B KOTOPOM pPAacIOJIOKEHBI
IiaTa YynpabBJICHUs, IlJIaTa HWHIAWKATOpAd, THE3Ja JIA HNOAKIIOYCHUSA HN3MCPUTCIBHBIX Ka6ene171,
pa3beMbl MuTaHus U pazbeM uHTepQeiica Ethernet. Ha mepenneit manenn xopryca pacroioKeHbI
HWHAUWKATOP U KJIaBHAaTypa CO CICAYIOIMNMMU KHOITIKaMHU:

-KHOIIKa CIIYKUT [JIA BKIIFOYCHH A MU TAHUA npﬂ6opa;

-KHOIIKa CIIYKUT JJIA BKIOUCHMS ITOJICBETKH HHAUKATOPA,

-KHOIIKa {m TEePEKITI0YaeT PEKUMBI pabOTHI MpUOOPa;

| r——
AUTO
-KHOIIKa - CIIYKUT OJIA BKIIFOYCHHS aBTOMATHYECKOTI'O BI)I60pa npeaciia UBMEPECHUA;



-KHOIIKU u u m CIIy’KaT AJIl py4HOTO MEPEKIIOYEHMs peskuMa n3Mepenust. [lpu
Ha)KaTUH Ha 3TU KHOIIKM BBIKJIIOYAETCSl aBTOMATHUYECKHI BHIOOp Tpeziesia u3MepeHHs..

BHennuii Bu BOIBTMETPOB MPHUBEICH HAa pUCYHKE 1.

Puc.1 Buemnuit Bun BonbT™MeTpoB [IpopKull C502

Ha skpane BojbTMETpa OTOOpa)kaloOTCs: pe3ysbTaT U3MEPEHMs, Pe3ysbTaT M3MEpPEeHHs Ha

mIKase (B MpoLEeHTax OT Mpejiesia U3MEepeHus), peae U3MEPEHUs, PeXUM padoThl MpHUOopa, ypoBEHb
3apsiia BCTPOEHHOI0 aKKyMYJISTOPA.



4 Yka3aHusi Mmep 0€30MacCHOCTH

[lepconan, OCyIIECTBISIONIMNA OOCTYyXHBAaHUE M PEMOHT BOJBTMETPOB JOJKEH
pykoBonacTBoBaThesi  «llpaBmiamMum  TeXHUKH ~ O€30MACHOCTH  HpPU  OKCIUTyaTaluu
3JIEKTPOYCTaHOBOKY.

[MonkmroueHne W OTKIOYEHHE BOJBTMETPOB I[IpopKum HEoOX0auMMO BBINOIHATH

TOJIBKO ITPHU OTKIHOYCHHWHN CUIIOBBIX HGHGI\/’I, IIPUHAB MEPEI IIPOTUB CHy‘I&fIHOFO BKJIFOUCHMH.

[To cnocoOy 3amUTHl YeNIOBEKa OT MOPAXKECHUS HIEKTPUYECKHM TOKOM BOJIBTMETPHI

[MpodKun coorBectBytot kinaccy |l mo T'OCT P 51350, mo kateropuu MoHTaxa- kareropuu |l.
5 lloaroroBka k pabdore

BcraButh HU3MCPHUTCIIbHBIC Kabenu B COOTBCTCTBYIOIIMEC THE31d, BKIIIOYUTL BOJIBTMECTP

Ha)KaTUEM KHOIIKH . U 1aTh €My IpOrpeTbes B TeueHue 20 MUHYT.
6 PykoBoACTBO 0 M0JIb30BAHUIO

6.1 IlepekyrovyeHne NMpeae 0B H3MEPEHHUsI

[lepexnroyeHne mnpenenoB U3MEPEHUs BOJIBTMETPA OCYLIECTBISETCS KHOIKAMU n U
m, IIPU 3TOM TEKYILUH Mpesen U3MEepPeHNs 0TOOpa)kaeTcss Ha SIKpaHe BOJIbTMETpaA.
| ro——
AUTO
Jl1s BKIIIOUEHUST aBTOMaTU4YECKOrO NEPEKIIIOUEHUS MPEEIIOB HAKATh KHOIKY -, pu
9TOM Ha DKpaHe BOJIbTMETpa nosiButcs Haanuch “ABTO”.

6.2 Ilepek./104eHne pes:KUMOB PadoThI

[Tepexirouenust pe:xxuMOB pabOTHI BOJIBTMETPA OCYIIECTBIISETCS KHOIKOM [m :

RMS- u3mepenue neiicTByroImero (cpeiHeKBaApaTHUHOT0) 3HAUECHUS HaIlPSKEHMS,

DC- u3mepeHue MoCTOSIHHOM COCTaBIISIONICH HANPSHKEHUS;

AC- u3mepeHne mepeMeHHON COCTABIISIONIEH HAPSHKEHUSI.

[Tpu 5TOM BBIOpaHHBIN pekUM pabOTHI 0TOOpaXkkaeTcs Ha AUCILIEE

6.3 U3MeHeHue HACTPOEK NMpUdopa

Bxon B peXxuMm H3MEHEHHMs] HAcTpoeK NpuOopa MPOM3BOIUTCA YIACpPKUBAHUEM KHOIKU
[m IpY BKJIIOYEHHH npubdopa. Jlanee KHOMKOM [m MPOM3BOIUTCS BBIOOP MYHKTA HACTPOEK,
KHOIIKaMH “ u m U TIPOU3BOAMTCS U3MEHEHNE BHIOPAHHOTO ITapamMeTpa.

Ip anpec n macka moncern 3anarotcs mynkramu IP1-1P4 u NET B popmare CIDR

IP1-1P4- usmenenue ip-anpeca, Hanpumep IP1=192, IP2=168, IP3=0, IP4=1 cooTBeTcTBYyET
ip-agpecy 192.168.0.1.



NET- mmna npeduxca nmoaceru B ¢dopmare CIDR, nmanpumep NET=24 coorBercTByeT
Macke mmojacetu 255.255.255.000.

GTI1-GT4- ip-agpec muiro3a.

LAN - Bxirouenue (ON) 6o Boikmouenue (OFF) unrepdetica Ethernet. Ecinu untepdeiic
Ethernet He mcnonb3yercsi, peKOMEHAYETCS BBIKJIIOYATh €r0 Ui SKOHOMHH 3apsijia M yBEIHUCHUS

Cpoka padoThl MprUOOpa OT BCTPOSHHBIX aKKyMYJISITOPOB.

SLP - BpeMs B MHHYyTax J0 aBTOMAaTHYECKOI'O OTKIIOUEHUsS MpuUOOpa mpu padore OT
BCTPOCHHBIX aKKyMyJIATOpoB. [Ipu HaxkaTuu 1000 KJIaBHIIH, a TakKe IpU oOMeHe MH(pOopManuei
o Ethernet orcuer BpemMenu naunHaercs 3anoBo. Eciu SLP=OFF, T0o aBTOMaTH4ecKoe OTKIFOUYEHUE

He paboTaer.

| r———
AUTO
HpI/I HaXaTuu KHOIIKH - MNPOUCXOJUT BBIXOA H3 PCKHUMa HM3MCHCHHA HACTPOCK C

COXPAaHEHHEM HU3MEHEHHBIX NapaMeTpoB. Eciu coxpaHATh HACTpPOHMKHM HE TpedyeTcsi- HaKMUTE

KHOIIKY .

6.4 Ioakiarouenue k cern Ethernet.
C nomoIiipio mat4-kopaa (nmpuodperaercsi OTASIbHO) MoaKIourTe mprbop k cetu Ethernet.
6.5 3apsiaka BCTPOEHHBIX AKKYMYJISITOPOB

Jnist 3apsIKy BCTPOSHHBIX aKKyMYJIATOPOB MOJKIIOUNTE Mpubop K cetn nutanus 220 B 50
I'n mnu K BHEIIHEMY MCTOYHHUKY IHTaHUA. 3apszka Ha4yHeTcs aBromaruueckd. llpm stoM Ha
MH/MKATOpe YPOBHA 3apsia OyneT aHMManus, o0O3Havaromas 3apsaa akkymynsropa. Eciau nmpubop

BBIKJIIOUEH, TO Ha 9KpaHe OyAeT oToOpaXkaTbcs YPOBEHD 3apsi/ia aKKyMYJIATOPOB B ITPOLIEHTAX.
7 IlpaBuJia XxpaHeHUs] U TPAHCTIOPTHPOBAHUS

BonbT™MeTpsl  JIOMKHBI  XPAaHUTHCA B YIAKOBKE MPEANPUSTHSI-U3TOTOBUTEIIS npu
TeMIieparype okpyxaromero Bo3ayxa ot +1 g0 +40C u oTHocuTenbHON BraxHocTu 10 90% mpu

25T. [lepen xpaHeHHEM BCTPOCHHbIE aKKYMYJISITOPBI 1OJIKHBI OBITh 3apsiKeHbl 10 YpoBHS 50%.

[Ipu xpaHeHHH BOJBTMETPAa CPOKOM Oojee OJHOro roja HeoOXOAMMO OAMH pPa3 B ToOJ

MOAKIFOYATh BOJIBTMETP K CCTH U 3aPAKATh aKKYMYIIATOP A0 YPOBHA 3apsia 50 %.



8 KommieKkTHOCTh
CraHgapTHbIM KOMIUIEKT TIOCTaBKU BOJIBTMETPOB MPEACTaBIEH B TadiuIe 3.

Tabanma 3 — KoMImIeKTHOCTh cpeicTBa M3MEPEHHMA

K
HanmMmeHnoBaHue O6o3Hauenue OITHHCCTRO,
IIT./9K3.
Moaudukarus

ITpodKull C502/1, wau [TpodKull C502/2, nin

[MpodKull C502/3, wmu [MpopKull C502/4, unn
BoabsT™merp 1

[MpodpKull C502/5, nmu [MpodpKull C502/6, nnu

[podKull C502/7, umu [podpKull C502/8, nnm

[MpodpKull C502/9
Kabenp 1
AJIEKTPOITUTAHUS
Kommuekr w3  2-x 1
HU3MEPUTEIILHBIX IIYIIOB
P
YROBOICTBO o TIPIIIH 411136.019-01 P 1

IKCIUTyaTaI|H

9 Yruauszanus
BonbT™MeTp He coiepiKHT B ceOe MaTepHalioB, MPEACTABIAIONINX ONACHOCTD IS KU3HU.

YTunuzanuus OCYHICCTBIIACTCA OTACIBHO II0 TIpylIlaM MAaTepuajlioB: IJIaCTMACCOBELIC,

METaJUINYECKHE, STICKTPOHHbIE, AKKYMYJISTOPHI.
10 Texnuyeckoe 00cay:KHBaHHE

Bo Bpewms skcrmyatanuu IPOBOJWUTH BHEIIHMM OCMOTP BOJIBTMETPA, BO BPEMsI KOTOPOIO
MIPOBEPATH HAJIMUYUE MJIOMO, COXPAHHOCTh COEIMHUTENBHBIX Pa3beMOB, U3MEPHUTENbHBIX Kabeneill u

OTCYTCTBHC HOBpe)KI[eHI/Iﬁ KOop1yca BOJIbTMETpPA.

IIpy BO3HMKHOBEHHMH HEHCIIPABHOCTEH PEMOHT BOJIBTMETpPA JOIYCKAETCS IPOU3BOIUTH

TOJIBKO HAa IPECANPUATUN-U3TOTOBUTEIIC.

11 Pecypcbl, CPOKH CJIYKObI M XpaHEHHs], TAPAHTHU U3rOTOBHUTEJIS (MOCTABIIMKA)

11.1 Cpox ciyxObl BOJBTMETPOB - ISITh JIET, B TOM YHCJE C YYETOM CpOKa XpaHEHUs U
KOHCEpBAallMH (B YIaKOBKE MU3TOTOBUTENS) B TEUCHHE JBYX JIET B CKJIAJICKUX TOMEIICHHUSX.

Yxka3aHHble pecypchl, CPOKH CJIY:KObI M XpaHEeHUsl, 1efCTBUTEIbHBI IPH COOTIOICHUHT
norpeduTeseM TpeOOBAHUI el CTBYIOIIEH IKCILTyaTAllMOHHON JOKYMEHTALMH.

11.2 Cpoxk rapantuu — 12 Mecs1ieB co THS TPOAaKU



12 CBuaeTejbCTBO 00 YIAKOBHIBAHU U

CBUIETEJIBCTBO Ob YITAKOBbIBAHUUN

3aBOJICKOI HOMED

VYmnakoBan OO0 «IIpodKUII» cormacHo TpeOOBaHUSAM JCHCTBYIOIIEH TEXHHYECKOU
JIOKYMEHTAIUH.

VYnakoBEIBaHHE IIPOU3BECII

JOJI2KHOCTb OAIMUCH paCIlII/[(l)I)OBKa OAIMUCH

Wznenue mocne YIIaKOBbIBAHUA TTPHUHSIT

JIOJDKHOCTh MOJIHUCH pacimmngpoBKa MoAIUCH

« » 20 I.




13 CBuaeTeJbCTBO 0 MPHEMKE

CBUIETEJIBCTBO O ITPUEMKE

[Tpubop

3aBOJICKOI HOMED

HsroroBnen u IIPUHAT B COOTBETCTBUHU C 00s13aTeIbHBIMU Tpe6OBaHI/I${MI/I rocyaapCTBE€HHBIX
CTaHOapTOB, HeﬁCTBYIOHleﬁ TEXHUYICCKOU AOKYMCHTAIMU, X IPpHU3HAH I'OJHBIM K SKCILTyaTallhuu.

Havansaux OTK

MII

MIOJITHCh pacupoBKa MOIAMUCH

« » 20 I.

PYKOBOI[I/ITCJ'IB MNpCAIIpUusATHUA

O06o3HayeHne JOKYMEHTa, 10 KOTOPOMY IIPOU3BOUTCS IIOCTaBKa

MII

TIOJITNCH pacmmppoBKa HOAIICH

« » 20 I.

3aka3zymuk

MII

TIO/IITNCH pacumppoBKa HOAUCH

« » 20 T.




14 Y4yeT TeXHHYeCKOro 00CTYKUBAHUSA

CBeieHHs 0 TEXHUYECKOM OOCITY)KMBAHUU armapara 3aHocsTcs B Tabiuiy 3. TexHndyeckoe 00cayKHUBaHUE TPOBOJUTCS B COOTBETCTBHH C

PykoBoxcrBom no skcruryatanuu [TIPIIH 411136.019 PO

Tabnuma 3
Hara Bupa Texauueckoro HapabGotka OcHoBaHue JI0IDKHOCTD, (haMUJIUs ¥ TIOIITHCH [Ipumeuanue
00cIyKUBaHUS [Tocne C Havaina (HauMeHOBaHue, BrimonHuBmiero [IpoBepuBiiero
MocleHe- | JKCIlya- HOMeEp U J1aTa paboty paboty
ro TalluH JIOKYMEHTA)
peMoHTa
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