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1 OcHoBHBIC CBeeHU

1.1 Boaer™merpsr TIpodpKull C502 (mamee mo TeKCTy — BOJBTMETPHI) MpeAHA3HAUYEHBI IS
M3MEPEHUI HANPSIKEHUS MOCTOSIHHOTO TOKA W HANPSHKEHHS IEPEMEHHOIO TOKA B JIMANA30HE YacCTOT OT
40 I'm mo 1000 I'm.

1.2 BonpTMeETpBI U3rOTOBIIEHBI COTIacHO TexHUuYeckuM yciosusim [TPIIITH 411136.019 TV.

1.3 KOHCTPYKTHBHO BOJIbTMETPBI MPEICTABISAIOT COOOM KOMIIAKTHBIE MOHOOJOYHBIE
MEPEHOCHBIC JIEKTPOU3MEPUTEIbHBIE TPHUOOPHI C MUTAHUEM OT CETH MEPEMEHHOTO TOKA, BHIIIOJHEHHBIC B
HACTOJIbHOM HCIIOJIHEHUHU.

1.4 IlpuHiun AeWcTBUS BOJBTMETPOB OCHOBAaH Ha aHAIOTO-IM(POBOM mpeoOpa3oBaHUU
BXOJIHBIX AaHAJIOTOBBIX CHUTHAJIOB U JalbHeWmelr ux o0paboTke NpHU TMOMOIIU BCTPOSHHOIO
MUKpPOKOHTpoJuIepa. M3mepsieMoe HampspKeHHE MPOXOTUT Yepe3 AeTUTeNb HamnpsykeHus. CUrHain ¢ JesnTens
MOCTYMAeT Yepe3 yCUIIUTENb Ha BXOJl aHAJIOTO-IM(poBOro mpeodpazoBatelns, Tae npeodpa3yercs B HUPPOBO
KOJI, C TTOCTIEIYIOIM PacyeToM JICHCTBYIOIIETO 3HAYCHHUSI.

1.5 JlanHOe pPYKOBOACTBO pacIpocTpansercs Ha ciuenywomue moaudbukanuu: [IpogKull
C502/1, TIpodpKull C502/2, IlpodKull C502/3, IpodpKull C502/4, IpodpKull C502/5, IlpodpKull
C502/6, MpodKull C502/7, IMpodKull C502/8, IlpodKull C502/9, paznuyaromuecs Mexay cobOoi
Jana30HaMH U3MEPEHUI HAIPSHKEHHS TIOCTOSIHHOTO M IEPEMEHHOT0 TOKa.

Bce Mopndukanum BBITYCKAIOTCS B KOPITycax ¢ OAMHAKOBBIMU TEPEIHEH U 3a{HEH MaHeIsIMH
Y B OJIMHAKOBOW LIBETOBOM raMMe.



2 XapaKTepHCTHKH

2.1 MeTponorudeckue XapakTepUCTUKH BOJIbTMETPOB IIPUBECHBI B Ta0uIe 1.
Tabmuua 1 - MeTponoruueckue XapakTepuCTUKU

Bepxuauit npenen nuanasona [Ipenensr nonmyckaeMon NpUBEICHHOM
MU3MEPEHUI HANPSIKEHUS K BEpXHEMY IIpeiely 1hamna3zoHa
Monaudukarus MTOCTOSTHHOTO TOKa M HAMPSDKEHUS | U3MEPEHHH IMOTPEITHOCTH U3MEpEHUN
MIePEMEHHOTO TOKA B JTUAIIa30HE HaIPSKEHUS TTIOCTOSTHHOTO U
gacToT oT 40 1o 1000 I';, B MEPEMEHHOT0 TOKa, %o
15
[TpodpKull C502/1 30
37,5
[TpodpKull C502/2 s
[TpodKull C502/3 75
opKu
P 150
150
I1 Kull C502/4
PogKa 300
225
I1 Kull C502/5 +0,5
poKull € 450 :
300
I1 Kull C502/6
PogKa 600
500
I1 Kull C502/7
popKull € 1000
750
I1 Kull C502/8
PogKu 1500
1500
I1 Kull C502/9
PogKi 3000

2.1.1 HopmanbHas o0nacTh 4acToT oT 45 10 65 I'n.
2.1.2 Pabouas obsactb yactoT oT 40 10 1000 ',

2.2 TexHuuyeckne XapaKTepUCTUKH BOJIBTMETPOB ITPUBEACHBI B TAOIUIE 2.

Tabnuua 2 — TexHu4yeckue XapakTepuCTUKU

HaumeHnoBaHMe XapaKkTepUCTHKH 3HayeHue
VYcnoBus sKcIuTyaTauu:
- TeMIeparypa okpyxaromien cpenpl, °C ot +15 no +35
- atMmocdepHoe naBieHue, klla ot 84 1o 106
- OTHOCHTENIbHAS BIAXKHOCTH, %0 He 6onee 90
Macca, kr, He 6oee 0,7
["aGaputnble pazmeps! (JIxL*xB), mm, He Gomnee 140x195%90
[TapameTpsbl IEKTPUYECKOTO TUTAHUS:
- HaIIpsKEHUE NIEPEMEHHOI0 TOKa, B ot 198 no 242
- 4aCcTOTa MEPEMEHHOIO0 TOKa, ['11 ot 49,9 no 50,1
Cpennsist HapabOTKa Ha OTKa3, HE MEHee, 4 12000




2.2.1 BonpTMeETpBl BBIAEPKUBAIOT B TeUE€HUE | MHUHYTHl BXOJHOE HAIpsDKEHHUE, PaBHOE
120% ot HamboublIero mpezena U3MEpeHH.

2.2.2 Nutepdetic Ethernet.

2.2.3 IIporokon SCPL

2.3 DKcIuTyaTalMOHHbIE XapaKTEePUCTUKHI

2.3.1 Bug kmuMaTiyeckoro ucrnoiaHenusa — Y XJ14.

2.3.2 CrereHn 3alUThl OT BHELMIHUX BO3aeicTBui - [P53.

2.3.3 DneKkTpoMarHuTHasi COBMECTUMOCTh cOOTBeTcTBYeT kiaccy A no ['OCT P 51522.1-
2011.

2.3.4 DxcrutyaTanysi BOJBTMETPA JOJDKHA MPOU3BOAUTHCS MPHU TEMIIEpATYpe OKpYrKarollen
cpens ot ko 1°C go twiroc 35°C 1 OTHOCUTENIBHOM BIIXKHOCTH BO3ayxa He 6onee 90% npu 25 °C

2.3.5 Ilutanue BOIBTMETPA OCYIIECTBIIIETCS OT BCTPOCHHBIX aKKyMYJsiTOpoB Tuna 18650 (2
), 6o ot cetn 220 B 50 I'm.

2.3.6 Bpemss paboThl OT TMOJHOCTHIO 3apsDKEHHBIX BCTPOCHHBIX —aKKyMYJISITOPOB C
OTKJIFOUEHHOM MOJICBETKON U OTKIItoueHHBIM nHTepdeiicom Ethernet ne menee 10 yacos



3 YerpoiicTtBo

N3mepsieMoe HanpsKEHUs MOCTYIAET HAa BXOAHYIO LIENb (AEIUTENb HAIIPSDKEHU ), CUTHAT ©
JETUTENsT HaPsDKEHHUS TIOCTYNAaeT Yepe3 YCUIUTEb Ha BXOJ aHAIOTro-IM(poBoro mpeodpazoBaress

(ALID), rme mpeobpasyercs B uudposoi koa. C Beixoga AIIL] mruoBennsle BbIOOpKH curHana U,

Yepe3 MUKPOCXEMY TajbBaHMYECKOW Pa3Bs3KU MOCTYNAIOT B MUKPOKOHTPOJUIEp. MUKPOKOHTpOJUIEp
OCYILIECTBIISIET pacyeT [EHCTBYIOIIErO 3HAYEHUS, MOCTOSIHHOM M TEPEMEHHOW COCTaBISIOLINX
HanpspkeHus 1mo popmynam (1)-(3):

neicTByloIee 3HaueHne Hanpsokenus U, .

(1)

1 N
UDC:_ZUi ’ (2)

MEpEeMCHHAas COCTABJIAIOIIAsl HAIIPSKCHUA U AC:

UAC = _Z(U, _UDC) s 3)
N =
rac Ui — MI'HOBCHHBIC BBI60pKI/I HaIIps’KCHUA, N — KOJIHMYeCTBO OTCYETOB CHUTHAJOB 3a nepuon

U3MEPEHMUS.

Takxke MHMKPOKOHTpOJUIEp MNPUOOpa OCYLIECTBISIET BBIBOJ HAa HWHAMKATOP, YIPAaBIsSET
paboToii kiaBuaTypsl, nHTepdeiica Ethernet, 3apsgHoro yctpoiicTsa.

[Ipn nonkmouenun BosbTMeTpa K cet 220 B 50 I'm HauHercsa 3apsjika BCTPOEHHBIX
aKKyMyssaTopoB. [Ipu 3ToM Ha uHAMKaTOpe OyaeT 0TOOpaxkaThCsl YpOBEHb 3aps/ia B IPOLEHTAX.

BonbTMeTpB! BBINOIHEHBI B JINTOM KOpIyCE€ M3 IUIACTMACChl, B KOTOPOM pPAacIOJIOKEHBI
Ii1aTa YyhnpabBJICHUS, IlJIaTa HWHIAWKATOpAd, THE3Ja JIA MNOAKIIOYCHUSA HN3MCPUTCIBHBIX Ka6ene171,
pa3zpembl uTaHus U pazbeM HHTepdelica Ethernet. Ha nepeaneil manenn kopryca pacrosiokKeHb
HWHIUKATOP U KJIaBHAaTypa CO CICAYIOIMNMU KHOIIKaMHU:

R
-KHOIIKa CIIYKUT [JIA BKIIFOYCHU A ITUTAHUA npﬂ6opa;

Son

-KHOTIKA K8l CJTy’KHT JUIsl BKITIOYEHHs MOCBETKH MHINKATOPa;
-KHOTKAa {m TEePEKITIoYaeT PEXKUMBI pabOTHI MpUOOPa;

| ———
AUTO
-KHOITIKa - CIIYXKUT OJI BKIIFOYCHHSA aBTOMATHYECKOI'O BI>I60pa npeaciia uUBMEPECHUA;



|~ Y
-KHOIIKA n u m CIIy’KaT AJIl Py4HOTO MEPEKIIOYEHMs peskuMa n3Mepenust. [lpu
Ha)KaTUH Ha 3TU KHOIIKM BBIKJIIOYAETCS aBTOMATUYECKHI BHIOOp Tpeziesia u3MepeHHs.

Buewnuii Buj BOJIbTMETPOB MPUBEJEH HA PUCYHKE 1.

AUTO )

Puc.1 Buemnuit Bun BonbT™MeTpoB [IpopKull C502

Ha skpane BojbTMeTpa OTOOpa)kaloTCs: pe3ysbTaT M3MEPEHMs, Pe3ysbTaT M3MEpPEeHHs Ha
IKase (B MpoLEeHTax OT Mpejiesia U3MEpeHus), peae U3MEPEHUs, PeXUM padoThl MpUdopa, ypoBEHb

3apsijia BCTPOCHHOTO aKKyMYJISTOPA.



4 Yxka3zaHusi Mep 06e301acHOCTH

[Tepconan, ocCymecTBISIONUN OOCITYy)KUBAaHHE ¥ PEMOHT BOJBTMETPOB JIOJDKEH
pykoBoacTBoBaTthcss  «lIpaBumamu  TeXHUKM ~ O€30MAaCHOCTH  TpU  DKCIUTyaTaluH

OJICKTPOYCTAaHOBOK.

[MonkmroueHne W OTKIOYEHHE BOJBTMETPOB I[IpopKum HEoOX0aMMO BBINOIHATH

TOJIBKO ITPU OTKIHOYCHHWHN CUIIOBBIX HGHCI\/’I, IIPUHAB MEPEI IIPOTUB CHy‘I&fIHOFO BKIIOYCHUS.

[To crmocoOy 3amuThl YenoBeKa OT MOPAKEHUsS AIIEKTPUYECKHUM TOKOM BOJIBTMETPHI
[IpodKun coorBectBytor kinaccy Il mo 'OCT P 51350, mo xateropuu MoHTaxa- kateropuu 11

S IloaroroBka k pabdore
BceraButh uM3MepuTeNnbHBIE KAaOETW B COOTBETCTBYIOIIME THE3/A, BKIIOYUTH BOJBTMETP
Ha’KaTHEM KHOIIKHA u 20
&%. 1 1aTh €My IIPOrpeThCs B TeueHue 20 MUHYT.
6 PykoBoaCTBO 110 M0J1b30BAHUIO

6.1 I[lepekroueHue npeaeI0B U3MepeHust

HepeKHIOquHG MpeacioB U3MCPCHHUA BOJIBTMETPA OCYIICCTBIIACTCA KHOIIKAMU n u

2 S
n, IIPU ATOM TEKYILUH Mpeen U3MEepeHNs 0ToOpakaeTcss Ha SKpaHe BOJbTMETpa.
l————
Jlis BKIIOUEHUST aBTOMaTU4YECKOrO NEPEKIIIOUEHUS MPEEIIOB HAKATh KHOIIKY L L, IpH
9TOM Ha 3KpaHe BOJILTMETpaA NosiBUTCA Haanuch “ABTO”.

6.2 IlepekJ/r04eHne pe:KMMOB PadOThI

[lepexntoueHus pexuMOB pabOTHI BOJBTMETPA OCYILIECTBISAETCS KHOMKOM [m :
RMS- u3mepenue aeicTByromiero (CpeAHEKBaAPATUYHOI0) 3HAYCHUS HANIPSHKEHUS;
DC- u3mepenue nocTossHHON COCTaBIISIONIEH HANPSHKEHNUS,

AC- u3MepeHue epeMeHHON COCTaBIIAIONICH HANPSKSHHUS.

[Tpu 5TOM BBIOpaHHBIN pekUM pabOTHI 0TOOpaXkaeTcs Ha AUCILIEE

6.3 U3MeHeHHe HACTPOEK NMpUOopa

Bxon B PCKUM H3MCHCHHA HACTPOCK an/I60pa OPOU3BOAUTCA YACPKUBAHHUEM KHOIIKH

[m IpY BKJIIOYEHHH Npubdopa. Jlanee KHOMKOMH [m MIPOM3BOJIUTCS BBIOOP MYHKTA HACTPOEK,

5

e 7 3
KHOIIKAaMH u u n Y TIPOU3BOANTCS U3MEHEHHE BEIOPAHHOTO MapaMeTpa.
Ip anpec u macka noacern 3agatorcs nyHkramu [P1-1P4 u NET B popmare CIDR

IP1-1P4- usmenenue ip-agpeca, Hanpumep [P1=192, 1P2=168, IP3=0, IP4=1 cooTBeTcTBYyET
ip-aapecy 192.168.0.1.



NET- mmuna npeduxca noxacetu B ¢gopmare CIDR, nanpumep NET=24 coorBercTByeT
Macke mojacetu 255.255.255.000.

GTI1-GT4- ip-agpec muuiro3a.

LAN - Bximrouenue (ON) mu6o Beikmouenne (OFF) unatepdetica Ethernet. Eciiu uaTepdeiic
Ethernet He ucnonb3yeTCs, PEKOMEHAYETCS BBIKJIIOYATH €0 NI SKOHOMHUU 3apsijia U YBEIWYCHUS

Cpoka padoThl MpubOopa OT BCTPOSHHBIX aKKyMYJISITOPOB.

SLP - BpeMs B MHHyTax J0 aBTOMAaTHYECKOI'O OTKIIOUEHUsS MpuOopa mpu padore OT
BCTPOCHHBIX aKKyMyJATOpoB. [Ipu HaxkaTuu 1000 KIaBHIIH, a TaKkKe IpuU oOMeHe MH(pOopManuei
no Ethernet orcuetr Bpemenu HaunHaeTcsa 3aHoBO. Eciiu SLP=OFF, To aBTOMaTHYecKoe OTKIIIOYEHHE

He paboTaer.

| —
AUTO
HpI/I HaXaTu KHOIIKU - MNPOUCXOJUT BBIXOA H3 PCKHUMa HM3MCHCHHA HACTPOCK C

COXpaHEHHWEM H3MEHEHHBIX IapaMeTpoB. Eciu coXpaHATh HACTPOWKH HE TpeOyeTcs- HaKMUTE
KHOIIKY .
6.4 Iloakaouenue k cetu Ethernet.
C nmoMoripio nmar4y-kopaa (mpruodpeTaeTcs OTISIbHO) MOAKIounTe Iprudop K cetu Ethernet.
6.5 3apsiika BCTPOEHHBIX AKKYMYJISITOPOB

Jist 3apsIKy BCTPOSHHBIX aKKyMYJISATOPOB MOJKIIIOUNTE MprOop K cetn nutanus 220 B 50
I'n mnu K BHEIIHEMY MCTOYHHUKY IHTaHUA. 3apska HadyHeTcs aBromaruueckd. llpm stoM Ha
MHMKATOpe YpPOBHA 3apsia OyneT aHMManus, o003Havaromas 3apsaa akkymynsropa. Eciau npubop

BBIKJIIOUEH, TO Ha 9KpaHe OyAeT oToOpaXkaTbcs YPOBEHD 3apsi/ia aKKyMYJIATOPOB B ITPOLICHTAX.
7 llpaBuJ1a XpaHeHHUsS] U TPAHCIIOPTHPOBAHUS

BonbT™MeTpsl  IOMKHBI  XPAaHUTHCA B YIAKOBKE MPEANPUSITHI-U3TOTOBUTEIIS pu
TeMIeparype okpyxkatomiero Bozayxa ot +1 mgo +40C u otHocuTensHOM BiaxkHocTH 10 90% mpu

25 C. Ilepen xpaHeHUEM BCTPOCHHbIE aKKYMYJISTOPBI IOJIKHBI OBITh 3apsiKeHbI 10 YpOBHS 50%.

[Ipu XpaHeHHH BOJBTMETPAa CPOKOM Oojee OJHOro roja HeoOXOAMMO OAMH pa3 B ToOJ

MOAKIIFOYATh BOJIBTMETP K CCTH U 3aPAKAaThb aKKYMYIIATOP A0 YPOBHA 3apsaia 50 %.



8 KoMILJIeKTHOCTDH
CraHgapTHbIM KOMIUIEKT TIOCTaBKU BOJIBTMETPOB MPEICTaBIEH B TaduIe 3.

Tabnuna 3 — KOMIJIEKTHOCTh CpeicTBa U3MEPEHUI

K
HanmMmeHoBaHmue O6o3Hauenue OTHHCCTRO,
IIT./3K3.
Moaudukarus

[IpodKull C502/1, wm [TpodKull C502/2, wim

[podKull C502/3, unu [MpodpKull C502/4, nnm
BoabsT™merp 1

[podKull C502/5, nnu [MpopKull C502/6, nnu

[MpodpKull C502/7, nwmu [podpKull C502/8, nnm

[TpopKull C502/9
Kabens |
AIEKTPONMUTAHUS
Kommnekr w3  2-x |
WU3MEPUTEIILHBIX IIYIIOB
P
YKOBOACTBO o TIPIIIH 411136.019-01 P 1

IKCIUTyaTaIHH

9 Yruausanus
BonbT™MeTp He coiepKHT B ceOe MaTepHalioB, MPEACTABIAIONINX ONACHOCTD IS KU3HU.

YTunuzanuus OCYHICCTBJIACTCA OTACIBHO II0 TIpylIlaM MaTepuajlioB: IJIaCTMACCOBELIC,

METAININYECKHE, IIEKTPOHHBIE, AKKYMYJISTOPBL.
10 Texnuuyeckoe o0cayKUBAHHE

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

OTCYTCTBHC HOBpe)KI[eHI/Iﬁ KOop1yca BOJIbTMETpPA.

IIpy BO3HMKHOBEHHWH HEHCIIPABHOCTEH PEMOHT BOJIBTMETpPA [JOIYCKAETCS IPOU3BOIUTH

TOJIBKO HAa IPECANPUATUN-U3TOTOBUTEIIC.

11 Pecypcbl, CPOKH CJIYKObI M XpaHEHHs], TAPAHTHH U3TOTOBUTEJIS (MOCTABIIMKA)

11.1 Cpok cimykObl BOJIBTMETPOB - IAThH JIET, B TOM YHUCJIE C YYETOM CpPOKa XpaHEHHS U
KOHCEpBallMH (B YIaKOBKE MU3TOTOBUTENS) B TEUCHHE JBYX JIET B CKIAJICKUX MOMEIICHHUSX.

Yxka3aHHble pecypchbl, CPOKH CJIY:KObI M XpaHEHUsl, 1eiiCTBUTEIbHBI IPH COOTI0OACHUHT
norpeduTeseM TpeOOBAHUI el CTBYIOIIEH IKCITyaTAlMOHHON JOKYMEHTALMH.

11.2 Cpoxk rapantuu — 12 Mecs11eB cO JHS MPOAAKU



12 CBuaeTejbCTBO 00 YIAKOBbIBAHU U

CBUIETEJIBCTBO Ob YITAKOBbIBAHUU

3aBOJICKOI HOMED

VYnakopan OO0 «IIpodKUII» cormacHo TpeOOBaHUSAM JCHCTBYIOIIEH TEXHHYECKOM
JIOKYMEHTAIUH.

YnakoBEIBaHHE IIPOU3BECII

JOJI2KHOCTb OAIIUCH pacmn(l)pOBKa OAIMUCH

Wznenue mocne YIIaKOBbIBAHUA TTPHUHSIT

JIOJDKHOCTh HOJIHUCH pacmmngpoBKa MOANUCH

« » 20 I.




13 CBueTeJbCTBO 0 MPHEMKE

CBUIETEJIBCTBO O ITPUEMKE

[Tpubop

3aBOJICKOI HOMED

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

Havansaux OTK

MII

MIOJITHCh pacumppoBKa MOANUCH

« » 20 I.

PYKOBOI[I/ITCJ'IB NpCaIIpusaTUs

O06o3HayeHHe JOKYMEHTa, 10 KOTOPOMY NIPOU3BOIUTCS IIOCTaBKa

MII

TIOJITTNCH pacmmppoBKa HOAIICH

« » 20 I.

3aka3zuuk

MII

TIOJIITNCH pacumppoBKa HOAIUCH

« » 20 T.




14 Y4yeT TeXHHYeCKOro 00CTYKUBAHUSA

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

PykoBoxctBom no skcruryataruu [IPIIH 411136.019 PO

Tabnuna 3
Hara Bupa Texanueckoro HapabGotka OcHoBaHue JI0JDKHOCTD, (haMUJIUs ¥ TIOJIITHCH [Ipumeuanue
00cIyKUBaHUS [Tocne C Havaina (HauMeHOBaHue, BrimonHuBmero [IpoBepuBiiero
MocleHe- | JKCIlya- HOMeEp U J1aTa paboty paboty
ro Tallx JIOKYMEHTA)
peMoHTa
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