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2. BBEAEHME

2.1. O6wme cBepeHuns

HacTtoqauwee PykoBoacTBO no aKcnnyaTauum paspabotaHo  pns pekJsioy3sepa
TER_Recl5 Smartl_R7.

Peknoysep TER_Reclb_Smartl_R7 - nporpaMMmHo-annapaTHbil KOMMIEKC, KOTOpbIN
MPUMEHSeTCs B BO3AYWHbIX pacnpefenvTeNbHbIX CeTax TpexdasHOro MepeMeHHoro Toka ¢
M30NMPOBAHHON, KOMMEHCUPOBAHHOW WAW  3a3eMJeHHOM HewTpanbio vactotom 50 [wu,
HOMVHabHBIM HanpshxeHnem o 6(10) kB.

Peknoysep TER_Recl5_Smartl_R7 npumeHsaeTcs pns ycTaHOBKM Ha OTBETBNEHWS, HanpuMep,
B TOUKY NMOAKIIOYEHNS NOoTpebuTenem, v BbINoNHAET GYHKLUUM CEKLMOHMPOBAHUS, 3aLLMTbl U Y4ETa
3/1eKTPOIHEPTUMN.

Obwun Bna peknoysepa nokasaH Ha Puc.2.1.

Puc.2.1. O6nin BUL CMOHTMPOBAHHOIO peKsloy3epa

PykoBopgcTBO no 3KcnayaTauuMuM nMpegHasHayeHo [Afig  M3YyYeHUs W UCMO0Sb30BaHUs
ornepaTMBHbLIM M OMepaTUBHO-PEMOHTHBIM MepcoHasioM. Kpome PykoBoacTBa no 3kcnayaTaumm
ana TER_Recl5_Smartl_R7 paspaboTtaHa cnegyowas fokyMeHTaums:

Ta6nuua 2.1. NepeyeHb goKyMeHTaLUN

Ne 0O6o3HayeHue
HauMeHoBaHWe AOKYMeHTa
n/n DOKYMeHTa
1 PykoBoacTBO Mo akcnayataumm TER_RecDoc_UG_7
2 TexHnuyeckas nHpopMaLns TER_RecDoc_PG_8

3 WHCTpYKUMA Mo MOHTaXy U NyckoHanagke TER_RecDoc_HIG_7
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Ne 0603HayeHue
HaumeHoBaHWe oOKYMEHTa
n/n OOKYMEHTa
AnbboM CTpoUTEeNbHbIX pelleHnin TER_RecDoc_SD_8
OnucaHue nornku pabotel P3A TER_RecDoc_RPA 1

PekoMeHpaumm no pacyeTty ycTaBok obopynosaHusa Taspuaa 3nekTpuk | TER _RecDoc CRPS 1

~ | O~ | O | &~

AnbboM cxeM BTOPUYHBIX Lienen TER_RecDoc_SD_13

2.2. TpeboBaHM1A K YPOBHIO NOAroToBKU 06cnyuBatoLliero nepcoHana

K pabote c peknoysepom TER_Recl5 Smartl_R7 gonyckaeTcs onepaTUBHbIA U onepaTUBHO-
PEMOHTHbINA NEePCOoHan, N3y4ymBLLUI HacTosee PyKOBOACTBO MO 3KCNAyaTaLuu.

Mpn HeobxogmmocTn obyyeHWe oONepaTMBHOMO M OMEepPaTUBHO-PEMOHTHOrO MepcoHana
NpoOBOAMTCS  MOCNe 3aBepLUeHUs MyCKOHanafouyHbix paboT. BHeouepepHoe obyuyeHue
npousBoaMTCcS No TpeboBaHUIO 3aka3uymMka COTPYAHUKAMW pernoHanbHbiX MNpPeacTaBUTENbCTB
KoMnaHun «TaBpuaa INeKTprK».
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3. NIPUHATBIE COKPALLEEHUA

1
1
1

= =4 =4 4 -2

= =4 =

= =4 -4 A4 -8 -

CM - Control Module (Moaynb ynpasnexus)
MMI - Man-Machine Interface

SCADA - Supervisory Control and Data Acquisition (cuctema gucnetyepckoro
ynpasneHus n cbopa faHHbIX)

TD - He3aBMCUMana xapakTepucTnka cpabaTbiBaHWS penenHon 3aLUnThbl

TEL | - koHduryprpyeMas xapakTepucTuka cpabaTbiBaHUS penemHomn 3awmnTbl
AKB - akkymynatopHas batapes

ATB - aBTOMaTM4YeCKOE NOBTOPHOE BKOYEHME

AUNC KY3 - aBTtoMatTuaMpoBaHHas WHPOPMALMOHHO-U3MEpPUTENIbHAS CUCTEMA
KOMMEPYECKOT0 y4ETa 3EKTPO3HEPTrUM (ONTOBbIN PbIHOK 3/1IEKTPO3HEPTrUN)

BOK - BakyyMHas pyroracutenbHas kamepa
BMNO - BcTpoeHHOe nporpamMmHoe obecneveHne

UCYI - uHTennekTyanbHas cucteMa yuéTa 3NEKTPOIHEpPruM (PO3HMUHBIA PbIHOK
3/1IEKTPO3HEPTUN)

KOTH - KoMbUHMpOBaHHbIN AaTHMK TOKA U HAMNPSXXeHns
MABB - Mofynb ANCKPETHbIX BXOA0B/BbIXOA40B

OMH - orpaHnunTeNnb NEepeHanpPsXXeHW HETMHENHbIN
MY - naHenb ynpaBnexus

TCH - TpaHchopmMaTOop COBCTBEHHBIX HYXN,

YC - coegmHUTENbHOE YCTPONCTBO
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4. OMNCAHUE U PABOTA

4.1. KoHCcTpyKums
Peknoysep cOCTOMT M3 OCHOBHbIX KOMMOHEHTOB:
I KOMMYyTaAUMWOHHBIA MOAYNb;
1 wkad ynpasneHus;
1 coeanHuTENnbLHOE YCTPONCTBO;
1 pasbvegunHuTenm.

Ilna onepaTMBHOrO MUTaHMA UCMNONb3yeTca TpaHCHopMaTop COBCTBEHHbIX HyXn4. KpenneHue
KOMMOHEHTOB pekJioy3epa K CTOMKE JIMHUWU 3NeKTpornepedayy BbIMOJHAETCA C  MOMOLLbIO
MOHTa)>XHOr0 KOMMJEKTa.

PasveguHutens

TpaHchopmaTop
COBCTBEHHbIX HYXA,

KoMMyTaLMOHHbBIN
MOoZayJb

CoefMHuTeNbHOE
YyCTPOWCTBO

Puc.4.1. Obwun Bup peknoysepa TER_Recl5_Smartl_R7

4.2, CTpyKTypa YCNOBHbIX 0603HaueHU
KoMnneKT nocTaBku peknoysepa onpenensieTcs KogMpoBKOM:
TER_Recl5_Smartl_R7(Parl_Par2 Par3 Par4_Par5_Par6_Par7)
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Tabnuua 4.1. Tabnvua napamMeTpoB, ONPefenstoLLMX KOMMIEKT MOCTaBKU

Mapametrp = OnucaHue napaMeTpa 3Ha4yeHue napaMeTpa OnucaHue 3Ha4YeHMs NnapaMeTpa
Parl BapuaHT yctaHoBKM L YcTaHoBKa Ha onope BJ1 6(10) kB
Par? PasbegnHutennb 1 [MocTaBnsercs
Par3 Tun moayns 4M Moaynb ynpaenenna CM_15_4

yrnpaBJjeHus
Pard YcTpoicTBO Nnepepaym 0 PoyTtep ons becnpoBopgHow nepepaumn

JaHHbIX paHHbix, IEC 60870-5-104

0 He noctaBnaetcs

Par5 Ycnyra NP
T MNocTaBnqaetcs «TaBpuaa INeKTpuK»
0 He nocTtaBngetcs

Paré Ycnyra CMP
T MocTaBnsetcs «TaBpuaa InekKTpuk»
0 He nocTtaBngetcs

Par7 Ycnyra MNMHP
T MNocTaBnqaetcs «TaBpuaa INeKTpuK»

4.3. TexHUYecKune XapaKTepucTUKH

Tabnuua 4.2. TexHMYecKMe XapakTePUCTUKN peKoy3epa

MapaMeTp 3HayeHue

HoMuHaneHoe HanpsxeHue, kKB 6,10
Hanbonbluee pabouyee HanpsaxeHue, kKB 12
HoMnHanbHbIN ToK, A 630
HoMuHanbHas yacToTa nepeMeHHoro Toka cetu, Iy 50
HoMMHanbHbI TOK OTKNOYEHUS, KA 16

CkBO3HOM TOK KOPOTKOIro 3aMblKaHUA:

1  Haubonblwmni MUK (TOK 3NEKTPOANHAMUYECKON CTOMKOCTH), KA 40

| cpeoHekBagpaTn4Hoe 3Ha4YeHNe TOKa 3a BpeM4d ero npoTekKaHud (TOK

TEPMUYECKON CTOMKOCTH), KA 16
1 BpeM#a NpoTekaHWs TOKa KOPOTKOrO 3aMblKaHUs, € 3
MexaHunueckuin pecypc, unknos «B0O» 30000
KoMMyTaUMOHHbIN pecypc
1 npu HOMUHanbHOM ToKe, onepaunn «BO» 30000
1 nNpW HOMUHaNLHOM TOKe OTKJIKOYEHUS, onepaumin «0» 25
1 npv HOMWMHaNbHOM TOKe OTKOUYeHUs, onepaumin «BO» 13
CobcTBEHHOE BpeMs OTKJIOUEHUS, He bonee, MC 38
CobcTBEeHHOE BpeMs BKOUEHUS, He bonee, MC 50
[onHoe BpeMsi OTK/OUEHUS, He Bonee, Mc 48
JnekTpUUECcKoe CONPOTUBIIEHUE MNaBHOM Lienu nonioca, He bonee, MKOM 40

NchblTaTenbHoe Hanps»XeHWe rpo30Boro MMnynbca, kB 75




PykoB0oACTBO M0 3KCNyaTaLum
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MapaMeTp 3HayeHue

NcnbiTaTtencHoe HanpgaxexHne I'IpOMbILIJJ'IeHHOVI 4acToThbl (B TeyeHne 5 MVIH)

1 B cyxoM cocTosiHuu, kB 42
I nop poxpem, kB 28
0-0,1c-B0O-10c-
Huikn ATIB BO - 10c - BO
MakcuManbHoe KonmyecTBo LnknoB «BO» B yac, He bonee 100
YcnoBus 3kcnyaTauum
CteneHb 3aWwmThl, obecneunBaemasn obonoukamu, no [OCT 14254
1 KOMMyTaUMOHHbLIN MOAYb IP 65
1 wkad ynpaBneHus IP 54
KnnMaTtuuyeckoe UCnofiHeHUe YXN1
BepxHee/HuxHee pabouee 3HaueHune TemnepaTtypbl, °C +55/-60
p p patyp
BepxHee 3HayeHWe OTHOCUTENIbHOM BAAGXHOCTU BO3yXa Npu TeMnepaType
25°C,% 100
[onycTuMoe 3HaveHne CKOpOCTY BETPA B YCIIOBMAX OTCYTCTBMS rososiena, m/c, 40
He bonee
[onycTuMoe 3HayeHMe CKOPOCTM BeTpa B YCIOBUSIX 00J1eleHEHMS NMPOBOLOB 15
(TonwmHa Kopku — 20 Mm), M/c, He Bonee
Hanbonbluas BbicoTa 3KCNyaTaLMm Hall ypOBHEM MOpS, M 1000
CToMKOCTb K BHelIHUM MexaHudyeckuM dakTopam no [OCT 17516.1 M6
Uwuknos BO, wr
100000 i T T T ——r— ™
30000 i t
10000 : —t—t i
100 l : : -
13
10— .
0 Il loTkn, KA

0 0.63 10 16

Puc.4.2. [lnarpaMma KOMMYTaLMOHHOIO pecypca

100

npOl/I3BO,D,VITE‘J'Ib ocTaBnseT 3a coboi NnpaBO BHOCUTb M3MEHEHUA B KOHCTPYKLUIO pPEKJIOy3epa,

He yXygwarulne ero Xxapaktepmuctmukun.
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5. OMNCAHME KOMIMOHEHTOB

5.1. KoMMyTauunoHHbI Moaynb OSM15_Smart_1
5.1.1. KoHcTpyKuus

KOMMYTaLMOHHBIA MOAY/Nb HApPYXXHOW YCTAHOBKM COCTOMUT M3 TPEX MOMKCOB, 06aUTbIX
CUNMKOHOBOW PE3MHOM, YCTaHOBEHHbIX Ha 06LLEM OCHOBAHMM U3 MPOYHOrO KOPPO3MOHHOCTOMKOTO
aNtOMMHUEBOrO CNaBa, MOKPLITOrO CI0EM MOPOLIKOBOW Kpacku. [omca npoMapkupoBaHsl «I»,
«l1» n «ll».

BHyTpn nontwca pacnonoxeHbl BAK 1 KOMOWMHMpPOBaHHBLIM JaT4MK TOKa W HaNpsHKeHus.
[NaBHble  KOHTaKTbl  KaX[oro rosioca  ynpaBASOTCH  MHAMBWUAYanbHbIM  NPUBOAOM,
pacnonoMXeHHbIM B OCHOBaHUY.

CocTosiHME TnaBHbIX KOHTAKTOB TMOJIIOCA OTPaXKalT ABa MHAMKATOPA, PacrosioXeHHble Ha
DOKOBOWM CTEHKE W HWKHEW YacTM OCHOBAHWA KOMMYTALUMOHHOMO Moayns. MHAukaTtopsl
MeXaHNYeCKu CBA3aHbl C MOABVKHOM YacTblo NpUBOAA NoJsitoca u Mexay cobon. B 3aBucumocTn ot
MONOXEHNS TIaBHbIX KOHTAKTOB MPOUCXOAMUT CMeHa YykasaTens nonoxeHus ¢ «CLOSED»
(BknoyeHo) Ha «OPEN» (oTknl0YeHO), 4TO COOTBETCTBYET BKJOYEHHOMY W OTKIOYEHHOMY
COCTOSIHMIO FNABHOM LIeN KOMMYTALMOHHOMO MOy ns.

KOMMyTaUMOHHbIA MOAY/b OCHALLEH Y3/IOM PYYHOrO OTKIOYEHMS U BIOKMPOBKU. MexaHusm
“MeeT ABa nonoxerus - «R» (pasbnokunposaHo) n «L» (3abnokmposaHo). YnpasneHune coctoaHmnem
[AHHOTO y3J/1a BbIMOJIHAETCS NOCPEACTBOM MOBOPOTA PYKOATKM.

NuTepdenc BbIBOAA BTOPUYHBIX LEMEN yMNpaBleHUs UM W3MEpPEeHWs BbIMOJHEH B BUAE
repMeTUYHOro pasbéma.

KOMMyTaUMOHHbBIA MOZy/b OCHALWEH KfanaHoM, 06ecneynBaloWwmnM BEHTUASLMIO BHYTPEHHEN
MOSIOCTM OCHOBaAHMWSA KOMMYTaALMOHHOIO MOAYNA.
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Montoc

BIK

KOTH

Mpuson

BoHka 3azemneHus

N .
" g~ BewTuUnaunoHHbI
KnanaH

PykosiTka y3na
py4Horo
OTKIOYEHNS U
6710KMpPOBKYM

Pa3bém uenen
ynpaBneHuns u
N3MepeHus

NHovkaTop
MonoXeHUs
rNaBHbIX KOHTAKTOB

OcHoBaHue

Puc.5.1. KoHcTpykuus KoMMyTaLUMoHHOro Moy ns

5.1.2. TexHUYeCKMe XapaKTEpPUCTUKH

Tabnuua 5.1. TexHuueckue xapakTepUCTUKN KOMMYTALIMOHHOIo Moy s

MapameTp 3HayeHue

HoMuHaneHoe HanpsxeHue, kKB 6,10
Hanbonblee pabouee HanpskeHune, KB 12

HoMMHanbHbIM TOK, A 630
HoMUHaNbHbIA TOK OTKJIHOYEHUS, KA 16

CKBO3HOW TOK KOPOTKOr0 3aMblKaHUs:
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MapaMeTp 3HayeHue

1  Hanbonbwmnit NnK (TOK 31eKTPOAUHAMUYECKON CTOMKOCTH), KA 40
1 cpedHekBagpaTW4HOE 3HAYEHME TOKA 3@ BPeMs ero npoTekaHus (Tok 16
TEPMUYECKON CTOMKOCTH), KA

1 BpeMsa NpoTekaHWs TOKa KOPOTKOro 3aMblKaHUs, € 3
MexaHunueckui pecypc, uuknos «B0O» 30000
KoMMyTaLMOHHBIN pecypc, UMKNoB «BO»:

1 npw HOMWHanbHOM Toke, onepaunn «BO» 30000

1 npu HOMUHaNbHOM TOKe OTKJOUYEHUS, onepaumi «0» 25

1 npu HOMUHaNbBHOM TOKe OTKOUYeHUs, onepaumin «BO» 13
CobcTBEHHOE BpeMS OTK/IHOUEHUS KOMMYTALMOHHOIO MoAys, MC, He bonee 8
CobcTBEHHOE BpeMs BKJIHOUEHMS KOMMYTALMOHHOIO MOZYAS, MC, He Bonee 35
NcnbiTaTensHoe HanpshkeHWe rpo3oBoro nMnynbca, kB 75
WNcnbiTaTenbHOe 04HOMUHYTHOE HaMps>XXeHNe MpoMbILLITIeHHOM YacToThl, KB 42
JneKkTpUYECKoe CONPOTUBIIEHUE TaBHOM Lienu notca, He bonee, MKOM 40
CreneHb 3awuTel kopnyca no 0CT 14254-2015 IP65
Macca, Kr, He bonee 34
FabapuTHO-NpucoeanHuTeNbHble pasMepsl (LLUxBxT), MM 702x362x301

5.2. Wka¢d ynpaBneHus RC
5.2.1. KoHcTpyKuua

LUKaCI) ynpaeaeHna BbINONMHEH M3 MPOYHOro KOppO3MOHHOCTOVIKOFO AIlOMUHNEBOIo CnjiaBa,
MOKPbITOro cjioemM I'IOpOLIJKOBOVI KpacKku. |_|_|Ka(|) nMeeT OBe OBEPU: BHELWHIOKW N BHYTPEHHIOIO. Ha
BHELUHEN OBEPN pacnosioXKeH pblyar ond ee OTKPbITUA U 3aKpbITUA. B 3aKpPbITOM COCTOAHUN Ha

neTn pbl4ara BO3MOXHa YyCTaHOBKa HaBeCHOIro 3aMkKa.

B BepxHen yacTu wkada pacnonoxeHbl CONHLUE3aWMNTHbIA KO3bIPEK Y NOLBEMHbIE MPOYLUMHbI.

BHewHas nBepb OTKpbIBAeTCS Ha yron, obecrneuymBarowWwmMi yAoOHbIA LOCTYN K 3/eMeHTaM
yrnpaBfieHUs Ha BHYTPeHHeM ABepu, a Takke uMeeT dUKCaATOp, KOTOPbLIA MpensaTcTBYeT ee
3aKPbITUIO B OTKPBITOM COCTOSSHUKU. Ha BHyTpeHHeN ABepyu pacnofioxXeHa naHenb ynpaBaeHus.
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[aTumk oTKpLITUA | ‘
BHelLUHe ABepu ! ”t

MaHens
ynpaBneHvs u
MHOMKALAK

Pbiyar OTKpBITUA
BHELUHe nBepu

neTﬂﬂ HaBeCHOro
3amKka (212 Mm)

_II Q

of

. S 3aLMTHBINA KOXYX . -
s o t e - 7 wWEF 3 S = [ = - NE
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Puc.5.2. KoHcTpykums Wwkada ynpaBieHns

B poHHoM YacTu Wwkada ynpaBneHmsa pacnosaratoTcs:
1 repMoBBOAbI 419 NOAKNIOUYEHNS BHELLHMX Lenen;
9 6onT 3azeMneHns;

1 Wi-Fi aHTeHHas;

1

oTBEpPCTUNA ONa CNiMBa KOHOEHCATa.

OTBepcTusa ang o |

cMBa KoHAeHcaTa il 4
fl S D
7 Vaid
| vV VUV
epMOBBO/bI f @00 b
Wi-Fi aHTeHHa -ﬁ )

BonT 3azeMnexuns

S

(\/
}

Puc.5.3. llikad ynpaBneHusa. Bup cHnzy

OnepaTvBHOe nuTaHve WkKada ynpaBieHUs MOLK/YaeTCA 4Yepe3 LUTeKepHbld pasbeM. B
KayecTBe UCTOYHMKA UCMONb3yeTCs ofHOGa3HbIN cunoBoi TpaHchopMaTop HapyXHON YCTaHOBKU
C nutol wusonsumen. PesepBHoe nuTaHWe obecneumBaeTcs akKKyMynaTopHoi baTapeeit, Ans
MNOLKJIYEHUS U OTKIIIOUYEHUS KOTOPO B LIKady NpUCYTCTBYET aBTOMATUUYECKUIA BbIK/OYaTENb.

BHyTpu Wwkada ynpasneHns pacnonoxeHsbl:
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1 Moaynb ynpasnexnua CM_15;
1 ycTponcTBO Nepefayn faHHbIX;

i yCTpOVICTBO 3aWnTbl OT UMNYJIbCHbIX nepeHanpﬂmeHMM.

YcTpowcTBo
nepeaayun faHHbIX

Mogaynb
ynpasneHus

ABTOMaTUYeCKUN
BbIKJllOYaTeNb
onepaTUBHOMO

nuTaHug

ABTOMaTMYECKUA
BbIKJIlOYaTeNb

aKKYMynATOpHOW

baTapen
YcTpoincTBo
3allnTbl OT
UMMYAbCHbIX
nepeHanpsixeHun

. AKKyMynsTopHast
BaTapes

Pa3bém Lenen
onepaTMBHOMO
nuTaHus

Pasbém Lenen
N3MepeHus u
ynpasneHus

Puc.5.4. lLIkad ynpaenenus. Bug cboky, BUL U3HYTPYU

5.2.2. TexHUYECKHNE XapaKTEPUCTUKHU

Tabnuua 5.2. TexHnYeckne xapakTepUCTUKM WKada ynpassieHUs

MapameTp 3HayeHue
OnepaTvBHOE NUTaHWe
HanpsxeHue onepatueHoro nutanua AC (nepemeHHbIn Tok), B 100, 127
HonycTMoe oTKNIOHEHMe HanpsXXeHUs onepaTUBHOro NuTaHua, % +20
[NoTpebnsemaa MowHocTb, BA, He bonee 20
MakcumanbHasa notpebnseMas MOLHOCTb B peXUME NOAT0TOBKN K 40
BKJItoUueHUo, BA, He bonee
Oborpes
Tun HarpeBaTens [MonynpoBOAHUKOBLIN
MolHocTb HarpeBaTens, BT 20

Temnepatypa BknoveHus, C -25
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MapaMeTp 3HayeHue

Cuncrema becnepeboiiHoro nuTaHns
epMeTuyHasn

Tun AKB HeobcnyX1BaeMas

CBMHL0BO-KMCNOTHas
HoMuHanbHoe HanpsxeHue batapen, B 12
HomuHanbHaga eémMkocTb baTapeu, A-u, He MeHee 26
MonHbIA LUMKA 3apsaa baTapen, u 24
Bpewms paboTbl o1 AKB nociie nponagaHus onepatneHoro nutaHua (6es 30
ycTpoictea ceasu) npu HKY, 4, He MeHee
BpeMs paboTbl oT AKB nocne nponagaHuns onepatMBHoOro nutaHus (c 24
ycTporcTBoM cBa3m) npu HKY, 4, He MeHee
Cpok akcnnyatauuun AKB, net 10
BHellHs9 Harpyska
MolLHOCTE NoAKNIYaeMoM BHELLHER Harpy3ku, BT 20
Hanps>eHue nuTaHna BHelWHen Harpy3ku, B 12
XapaKTepuCcT1KM repMOBBOLOB
HnameTp noaknoyaemoro kabens 4,5-10 MM, wT. 7
HnameTp nogknovaemoro kabens 11-21 mm, wr. 2
CteneHb 3awmThl kopnyca no OCT 14254-2015
LWkad ynpaBneHus IP54
Pa3béM Lenen ynpaBieHus u naMepeHus IP65
MaccorabapuTHble nokasatenu
FabapuTHO-NpucoeanHuTenbHbie pasMepsl (LLxBxT), Mm 541x739x299
Macca, kr, He bonee 27

5.3. CoeguHUTENbHOE YCTPOMCTBO

CoefMHUTENbHOE YCTPOMNCTBO NpeAHa3HauYeHo ANs NOAKIIYEHUS KOMMYTaLMOHHOMO MOAYNS K
wkady ynpaBneHus Leneit ynpaBneHus u uameperus. CoeaguHmUTeNbHOE YCTPOMCTBO NpeacTaBaseT
coboi rnbkyio robpupoBaHHy0 MeTannnyYeckyto TpybKy B nofMMepHo 0605104Ke, BHYTPU KOTOPOM
pacnonaratloTcs KOHTPOJsibHble Kabenu.

Pasbém
noaKtoYeHNs K
KOMMYTaLMOHHOMY
MOy

Pasbém
noaknoYeHns K

wkady
yrnpaBfieHus
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Puc.5.5. CoeiHMUTENBHOR YCTPONCTBO

Ha3HaueHuWe uenen KOHTPONLHbLIX Kabenen npuseneHo B Tabnaunue Tabnuua 5.3

Tabnuua 5.3. HazHayeHuWe Lenei KOHTPOJSIbHbIX Kabenen coeaUHNTENBHOMO YCTPONCTBA

PasbeM nogknioyeHns PasbeM nogkatoyeHns H
asHauveHue uenu
K KOMMYTaLMOHHOMY MOZYJII0 K Wwkady ynpaBneHums
13 13
JnekTpoMarHuT 1
9 9
7 7
IneKTpoMarHuT 2
1 1
5 5
JnekTpoMarHuT 3
3 3
29 42
la
36 41
31 40
Ib
38 33
34 26
lc
41 18
33 32
310
40 39
30 35
Ua
37 27
32 34
Ub
39 27
35 28
Uc
42 27
28 36
Ika
21 37
26 38
Ikb
27 31
25 24
ke
19 25
17, 21,11, 19 3eMnq
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5.3.1. TexHn4YecKMne xapaKTepucTUKH

Tabnuua 5.4. TexHMYeCKMne XapaKTEPUCTUKN COEAUNHUTENBHOMO YCTPOMCTBA

MapameTp 3HauyeHue

OnuHa, m 6
NcnbiTaTenbHoe HanpsxeHue, kKB 0,5
LnnTenbHoCTb NPUIIOKEHNS UCNBITATENLHOTO HANPSXEHUS, MUH 1
ConpotuBnerue usonauyuum, MOM, He MeHee 5

5.4. OpHoda3HbIN pasbeauHuTens Cut-Out
5.4.1. KoHcTpyKuua

OnHodazHble pa3beUHUTENN HAPYXXHOM YCTAaHOBKMW NpeAHa3HayeHbl NS CO34aHUsA BUAMMOTO
pa3pbiBa Ha BO3gywHon snimHuM 6(10) kB npu npoBefeHUM PEMOHTHbIX paboT Ha AUMHUK U
onepaTMBHbIX NepekntoyeHni. B cocTtaBe peknoysepa npuMeHseTca rpynna, cocToswas mu3 Tpex
ofHOda3HbIx pasbeauHuTenen. Onepaumu BKJIOYEHUS W OTKJIIOYEHUS OCYLLECTBASIOTCH C
MCMNOb30BaHMEM OMepPaTUBHON LUTAHTM NYTEM BO3LENCTBUS HA NOLABUXHbIA HOX PasbefnHUTENS
3a KOMbLO ONepupoBaHUs.

KOHCprKLI,VIﬂ pasbeanHnTena NCKNKYaeT pa3dMblKaHe NN 3aMblKaHE NOABUXHOIO HOXKa non
,D,EI‘/‘ICTBI/IGM CUJibl TAXKECTWU, OaBNeHNUA BETPa, BVI6paLI,VII‘/‘I, yOapos yMepeHHOVI CuUnbl NN CJ'Iy‘-I&\lZHOFO
NMPUKOCHOBEHNA OI'IGp&TI/IBHOI;I LITaHIon, IN1eKTPOANHAMUYECKNX YCI/IJ'IVII7I TOKa@ KOPOTKOro
3aMblKaHUA.

BepxHui
TepMuHan

[MonvmepHbIn
nsonsaTop

HenopaBuxHbIN
KOHTaKT

Konbuo ana
onepupoBaHus

[ToaBWXHbIN
HOX

HuxHnn
TepMUHan

Cut-out BkNtoueH Cut-out oTkntoueH

Puc.5.6. OpHodazHbii pasbegmHuTeNb cut-out
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5.4.2. TexHNYECKMNE XapaKTEPUCTUKHU

Bepcusa 1.5

Ta6nauua 5.5. TexHnyeckne xapakTepuCcTUKK ofHOGA3HOIo pasbeanHuTeNs cut-out

MapamMeTp 3HayeHue

HoMuHaneHoe HanpsixeHue, kKB 6; 10
Hanbonblee paboyee HanpskeHune, KB 7,2;12
HoMunHanbHas YacToTa, [ 50
HoMunHanbHbIN TOK, A 630
CKBO3HOM TOK KOPOTKOI0 3aMblKaHUS:

1  Hanbonblwimit NnK (TOK 31eKTPOAUHAMUYECKON CTOMKOCTH), KA 31,5

1 cpelHekBagpaTWyHOE 3HAYEHME TOKA 3a BpeMd ero npoTekaHus (Tok 125

TEPMUYECKON CTOMKOCTH), KA '

1 BpeMsa NpoTeKaHUsi Toka KOPOTKOro 3aMblKaHus, ¢ 3
MexaHunueckui pecypc, unknos «B0O» 10000
NcnblTaTenbHoe HanpsiXKeHWe NPOMbILLIEHHON YacToTbl, KB

I oTHocuTenbHO 3eMn 42

1  MexnIy pa3soMKHYTHIMU KOHTaKTaMm 48
NcnbiTaTensHoe HanpshxeHne NpoMblLLIEHHOW 4acToThl Nof, foxXAEM, KB 28
McnbiTaTeslbHOe HanpsxeHne rpo3osoro umnynsca 1,2/50 Mkc, kB

 oTHocuTenbHO 3eMan 75

1  MexIy pa3soMKHYTHIMU KOHTaKTaMm 85
JnekTpuUeckoe CONpPOTUBIEHWE FNaBHOM Lienu, He bonee, MKOM 100
Macca, kr, He Bonee 6,5

5.5. KoM6UHMpoBaHHbIe BaTYMKU TOKA U HanpsbkeHna VCS_Smart_1

5.5.1. KoHcTpyKuums

KOTH npepHasHauveHbl gns MacwTabHoro npeobpa3oBaHus CUIIbl U HANPSXKEHUSA NEPEMEHHOMO
TOKa B HampsKeHWe MepeMeHHOro Toka (CurHasbl ToKa M HampskeHus) U nepefaqv AaHHbIX

CUrHasoB MOAYNIO yrpaBleHNA.

pynna n3 Tpéx opHodasHbix patumkoB VCS_Smart_1 BxoAnT B COCTaB KOMMYTALMOHHOMO

mopyna OSM15_Smart_1.
BrewHwnn Bug KATH npueeneH Ha Puc.5.7.
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Puc.5.7. BHewrnn sug KATH

OnncaHune PpyHKLMOHaNbHbIX 3N1eMeHTOB TpéxdasHon rpynnbl KO TH npueeneHo B Tabnuua 5.6.
Ta6bnuua 5.6. OyHkLMoHaNbHblE 31eMeHTbl KOTH

OYyHKLMOHANBHbIN KonunuecTtBo

MpuHUMN peincTBMNA HasHa4yeHue
3JIeMeHT KaHaJ1oB
- . N3mepeHune dasHbix
HaTumk Hanps>xeHus EMKocTHO penuTenb . .
3 HanNpsXXeHUN 4N MU3MepeHunn,
(OH) HanpsXKeHns by
YY€ETa 3J1eKTpoaHeprum n P3A
N3MepeHne pasHbIX TOKOB AN
DaTunk Toka (OT) Katylika Porosckoro 3 P3A P ¢ A
ManoMouHbIN N3mepeHne dasHbIX TOKOB And
= TpaHcdopmMaTop ToKa, pEHNe ¢ N A
TpaHchopMaTop Toka . 3 N3MepeHun, yuyeTa
1 Harpy>XeHHbIN Ha pesncTop
(MMTT) 3N1EeKTPO3HEprun
. Tpu pasHbix MMTT,
[aTunk Toka HyneBow .
COeIMHEHHbIX MapasnnesibHo N3mepeHue Toka HyneBoM
nocnefo0BaTelbHOCTU - 1
(ITHT) N HarpyXeHHbIX Ha 0bLLMiA nocsiegoBaTenbHocTu ang P3A
pesuncTop

KOTH VCS_Smart_1 BHeceHbl B [ocymapcTBeHHble peecTpbl CPeacTB M3MEpeHUn Co
crefyrWwmnMm perncTpauMoHHbLIMU HOMEpPaMU:

e Poccuiickaa ®epepaumna - 72776-18;

e Pecnybnuka benapycb - Pb 03 13 9201 22;

e Pecnybnuka KasaxctaH - KZ.02.03.00810-2021;
e Pecnybnuka AsepbanpxaH - 4951-2022.

MNoBepstoTca B cootBeTcTBMM ¢ MeToamkon MIT-HUL3-008-22. MexnoBepoyHbIN UHTepBan —
8 nert.

L MMTT He TpebyloT 3akopauuBaHus BTOPUYHBLIX 0BMOTOK, obecneunsas 6esonacHoe OTKIOYEHUE
COEZIMHUTENBHOrO YCTPOMCTBA
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Tabnuua 5.7. TexHnyeckne xapaktepmuctuku KOTH

HanMeHoBaHMe XapaKTepuCTUKH 3HayeHue

,D,aTl-IVIK HarpaxeHns

Haunbonblee paboyee HanpsxeHne Upas, KB 12/v3
HomuHasnbHoe nepenyHoe HanpsixeHne Unoul, KB 6/V3, 10/V3
IunanasoH KoapdrumneHTa MacluTabHoro npeobpasosaHus, MB/kB 30¢35
Knacc ToyHoCTH 0,5
HoMuHaneHas YacToTa nepeMeHHoro Toka, Iy 48 ¢ 51
HoMuHaneHoe akTMBHOE conpoTusfieHne Harpysku, MOM, He MeHee 1,0
HoMuHanbHoe peakTUBHOE CONPOTUBEHWNE Harpy3ku, HO 1,0
ManoMouHbIn TpaHcdopMaTop Toka

HoMUHanbHbIA NePBUYHBIA TOK luom1, A 50
HoMuHanbHbIW pacluMpeHHbIn KoaQPULMEHT NEPBUYHOIO TOKA, KMPuom 20
IvnanasoH KoapduumeHTa MacluTabHoro npeobpasosaHus, B/KA 2,97 ¢ 3,03
Knacc ToyHoCTH 0,55
HoMuHanbHas yacToTa nepeMeHHoro Toka, Iy 48 ¢ 51
HoMuHanbHoe akTUBHOE conpoTuBNeHune Harpysku, MOM, He MeHee 0,2
HoMWHanbHoe peakTMBHOE CONPOTUBIIEHME Harpy3ku, HD 10,0

5.6. Mopynb ynpaenenusa CM_15
5.6.1. KoHcTpyKuums
Mogaynb ynpaBneHus npefHasHayeH gns:
1 ynpaBneHusi KOMMYTaUMOHHBIM MOAYJIEM;
peanusaunm GyHkumm P3A;

1
1 peanuzaumm GyHKLUU CYUETUMKA IIEKTPOIHEPTUY;
1

peannzaunn dJYHKLLMVI ynpaeneHunda n curHannsaunm 4epea3 AUCKpETHbIe BXO,EI,bI/BbIXO,D,bI

M NO NPOTOKOJlaM nepegayn gaHHbIX.

MO,EI,yJ'Ib pacnonaraeTca B LIJKaCI)y ynpasaeHu4d. ﬂpMMEHFIE‘MOE‘ MCNoJIHeEHUE yCTpOVICTBa -

CM_15 4.
CM_15 nocTpoeH ¢ ncrnonb3oBaHNEM KOHCTPYKTMBHbIX Y3/10B:
1 MukponpoueccopHbIl MOAYNb
0 AHanoroBbl U3MEPUTESb
0 CurHanbHbIM Npoueccop
0 Yacbl peanbHOro BpeMeHu
0 3HeproHesaBMCUMasa NamsTb
1 KoMMyHUKaUMOHHBIN MoAyb

1 Mogaynb nutaHus
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1 Mogaynb gpaviBepa

BHewHwnin Bug Mmopnyns ynpaBneHus npueefeH Ha Puc.5.8.

Bua cnepegu Bupg c3agm

Puc.5.8. BHelwHWi BUA Moflyns ynpaBfieHus

JInuesas naHenb Moayna ynpaeneHusa ¢ 0603HaveHMeM pa3bEMOB NpmBeaeHa Ha Puc.5.9.

(@ @)

X1 X2

12345678910 @) 1234

%Qﬁ
X4 X5

123456782910 1234

55505589 (655
| -
X6 X7 X8

@ C)

QRTUON
Q ocHRG
QcHrG

X3
123 &

QREADY
Q MALFUN
QO rPower

Puc.5.9. O6o3HauyeHne pazbEMOB

Ha3zHaueHre pa3beMOB U UX NPUHAANEXHOCTb K KOHCTPYKTUBHBIM y3/1aM MOAYAS yrpaBneHus
npvBedeHo B Tabnuue 5.8. Bce pasbeMbl pasfenieHbl Ha BHelwHWe U BHyTpeHHue. Lenn ot
BHYTPEHHWX Pa3bEMOB He BbIXOLAT 3a npeaesbl Wkada ynpaBneHus. HazHaueHe BHELWHUX Lienen
npvBeneHo B Tabnuue 5.9.

Ta6nuua 5.8. HazHaueHve pa3beMoB Mogynen ynpaBneHus

KOHCTPYKTUBHBIiA

HauMeHoBaHue/Ha3HayeHue Lenu Tun uenen 0O603HayYeHue

VEL
MNopkntoueHne akkyMynaTopHou batapen u
BH?LIJHeFO cT OIZCYFBZ CBﬂapM i Brewhve X1
yerp Mopnynb nuTaHus
OnepaTuBHOe NUTaHue BHyTpeHHue X2
MopkntoueHne 0BMOTKU 31€KTPOMArHUTHOIo .
Moaynb gpanBepa BHyTpeHHUe X3
Np1BOAA BaKYYMHOI0 BblKJIKOYaTeNs
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KOHCTPYKTUBHBbI

HaunMmeHoBaHue/Ha3HavyeHue Lenu Tun uenen 0603HayYeHune

VEL)

LncKpeTHble BbIX0OAbI M BXOAbl TUNA «CYXON Bhewwhue X4
KOHTaKT»
OnepaTuBHOe NUTaHue BHyTpeHHue X5
MoakyoyeHne naMepuTenbHbix Lenei (DB25) MukponpoueccopHei BHyTpeHHne X7

MOoZyJb
MoakntodeHne naHenu ynpasneHus (DB15) BHyTpeHHue X6
HO)J,KJ'IPO‘-IGHVIG BHELHNX YCTPOUCTB CBA3U KQMMyHMKaLMQHHbM BHelHue X8
(DB9) Moy b
MofkntoueHNe BHELLHWNX YCTPOMCTB CBSA3M U BHewHme )
KoHpurypaumorHoro 0 (Ethernet)

Tabnuua 5.9. BHelwHWe Leny Mogyns yrnpaBieHus

HauMeHoBaHue/Ha3HauYeHMe Lenu 0O60o3HayeHue

HP? X4-1, X4-2
[OuckpeTHbi BbIXOA, 1

H3% X4-3, X4-2

HP X4-8, X4-9
IOunckpeTHbIN BbIXOS, 2

H3 X4-10, X4-9
IOuckpeTHbit Bxog 1 X4-4, X4-5
IOunckpeTHbl Bxog 2 Xb-6, X4-7
BHelwHee ycTPONCTBO CBA3M «+» X1-1
BHellHee ycTpONCTBO CBA3M «-» X1-2

Ta6nuua 5.10. HaszHauyeHWe cBETOANOAHbBIX MHAMKATOPOB MOAYNS YrpaBfeHUs

0603Hau. CocTtofiHMe OnucaHune cocToAHMA
Ceetut Hannune OnepaTnBHOIO MNTaAHNA
OTcyTCcTBME ONEpaTUBHOMO MUTAHUSA NPU HANMUUYUKU Pe3epPBHOro
POWER | Muraet y P P pesep

nutaHua ot AKB

He cBetut OTcyTcTBME onepaTMBHOIO MUTaAHUSA U pe3epBHOro nutaHus ot AKB

CeeTUT KOpOTKOG 3aMblKaHMe UK pa3pbiB LLEenn 3aN1EKTPOMaAarHMToOB, 0TKa3
BKJIOYEHUA NN OTKJIKOYEHWUA

MALFUN

OTcyTCTBVIe KOPOTKOIro 3aMblkaHnd B LLenn 3aN1eKTpoOMarH1MToB,

He cBetut
OTCYTCTBME 0TKA3a BKJIOYEHNUS WU OTKITHOYEHUS
Ceetut [O0TOBHOCTb K BbIMOJAHEHWUIO onepaunm «Bx» n «O0»
READY
He cBeTut OTcyTCcTBME FOTOBHOCTU K BbIMOAHEHUIO onepauunn «B» n «O0»
CeeTut BbinonHerwne 3apaga AKB npu nocTosiHHOM ypoBHe Toka 3apsifia
BbinonHenwue 3apsapa AKB npy nocToAHHOM ypoBHe HanpsXXeHns
Muraer (0,5¢/0,5¢) aapana PAR P yP P
CHRG PAA
Muraer (3¢/0,5c¢) MoaaepxaHue HanpsxeHus Ha AKB
Muraer (0,5¢/3c) Mposepka éMkocTn AKB

2 HopMasnbHO-pa3oMKHYTbIA KOHTaKT
3 HopManbHO-3aMKHYTbIA KOHTaKT
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0603Hau. CocTosiHue OnucaHue cocToAHUSA
He cBetut AKbB oTkntoueHa
CeeTtut AKB oTkntoueHa

DCHRG Muraet ABTOHOMHbIY pexuM anekTpocHabxeHus. AKE paspsaxaeTtcs
He cBetut Hanuuune onepatueHoro nutanus. AKB 3apsaxeHa
Ceetut Hannune nuTaHWs BHeLLHero ycTponcTBa CBA3M

RTU ON
He cBeTtut OTcyTcTBME NUTAHMS BHELIHEro yCTPOMCTBa CBA3U

Mogaynu ynpasnerusa cepun CM_15 BHeceHbl B [ 0CyiapCTBEHHbIE PeeCTpbl CPeACTB U3MEPEHUN
CO C/leflyloLWMMIN PErUCTPALMOHHBIMU HOMEPAMU:

1 Poccuinckas QPepepaums - 73137-18;
1 Pecnybnuka benapycb - PB 03 13 8595 22;
T Pecnybnuka KasaxctaH - KZ.02.03.00811-2021;
1 Pecnybnuka Azepbangxan - 4950-2022.
g NoBepstoTca B cootBeTcTBUM € MeToamkon NLIPM-MI1-120-18. MexnoBepoyHbii MHTepBan —
ner.

5.6.2. TexHUYECKMNE XapaKTEPUCTUKH

Ta6nuua 5.11. TexHnueckue xapakTepucTUkmu Moflynsl ynpaBneHus

Ne | MapamMmeTp 3HauyeHue

OnepaTMBHoe NnnTaHne

1 | HoMmnHanbHag yacToTa, 'L 50

2 | Pabouun gnanasoH yactorT, [y, 45 - 65

3 | Tun onepaTMBHOIO TOKa AC, DC

4 | InanasoH pabounx HanpsxkeHui, B 85 - 265

5 | BpeMsi roToBHOCTM Nnocie noflauun NUTaHus, ¢, He bonee 10

6 BpeMs coxpaHeHus paboTocnocobHOCTM NpK OTCYTCTBMM ONEPATUBHOIO MUTaHUS, 10
BKJIlOYasi NpoBasibl HANPSXKEHNS, C, HE MeHee

3ﬂeKTpMHeCK8ﬂ MPOYHOCTb N30NALINU

JnekTpuUeckas MpoYHOCTb U30AALUK Lenel ¢ paboynM HanpskeHneM bonee 60 2000 B, 50 Ty,

7
B 1 MuH
8 ConpoTuBAEHUE N30AALUM MEXTY HE3ABUCUMbIMU LENaMU U K0 100/ 500
HE3aBMCUMOM Lienbio 1 KopriycoM, MOM / npn HanpsxxeHuu, B, He MeHee
9 | Boloepx1MBaeMoe HanpsiXXeHne rpo30BOro UMNybea, KB 5

MeTPOJ'IOFI/IHECKI/Ie XapaKTepUCTukn

10 Knacc TOYHOCTM M3MEPEHNS aKTUBHOW 3HEPTMM NPAMOro 1 obpaTHoro 0.55
HanpasneHus no [OCT P 56750-2015 '

11 Knacc TOYHOCTM M3MePEHNS PeaKTUBHOM SHEPTMM NPAMOro 1 obpaTHoro 1
Hanpasnenusa no OCT P 56750-2015

19 CTapToBOE HanpsXKeHWe cUrHana Toka (4yBCTBUTENbHOCT) Uler NpU M3MepeHun 0,001AU,
akTvBHon 3Heprum no [OCT P 56750-2015, mB ! Hom

13 CTapToBOE HanpsKeHWe CUrHana Toka (4yBCTBUTENbHOCTL) Uler NpU M3MepeHun 0,002AU o

peakTuBHOM 3Hepruun no OCT P 56750-2015, mB
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Ne | MapameTp 3HayeHue
14 | AbcontoTHas NOrpeLlHOCTb X043 YacoB B CYTKK, C +1
. 192/v3
22 | HoMMHanbHbIN curHan HanpsaxeHua U , MB !
P Unow 1120/v3
1443 -
2 nanasoH curHanoB HanpsxeHud (ot U oU , MB
314 p { Umnn 4, Umakc) 1417,5/\/-3
24 | KoaddumumeHT gaTumka HanpshkeHus kg, MB/kB 32
25 | Onana3oH Ko3dPULMEHTOB AaTUMKOB HanpsKkeHns (0T Kanwun A0 Kanwake), MB/KB 30-35
26 | HoMnHanbHbIM curHan Toka Upom, MB 150
27 | OuanasoH curHanos Toka (0T Ums 80 Uinaxc), MB 1,485 - 5817,6
28 | KoadbduumeHT natunka Toka kgr, MB/A 3
29 | OnanazoH Ko3hPUUMEHTOB AaTUMKOB ToKa (0T Karum [0 Katwaxc), MB/A 2,97 - 3,03
30 | HoMnHanbHoOE aKTMBHOE COMPOTMBAEHME N0 BXOZy HanpskeHusd, MOm 1
31 | HoMuHanbHoe peakTUBHOE CONPOTUBAEHUE MO BXOAY HanpshxeHus, HO 1
32 | HoMnHanbHoe akTMBHOE COMPOTUBAEHME NO TOKOBOMY Bxody, MOM 0,2
33 | HoMnHanbHoe peakTUBHOE COMPOTUBJEHME MO TOKOBOMY BXogy, HD 10
34 | OcHoBHas abCconoTHasA NOrPELHOCTb X04a BCTPOEHHbIX YacoBs, ¢/cyT +1
35 | OcHoBHas abcontoTHas NOrpeLlHOCTs U3MEPEHNS YacToThl MepPeEMEeHHOro ToKa, 'y +0,01
JneKTpoMarHMTHas COBMeCTUMOCTb
3% YCTOMUMBOCTD K 3M1eKTpocTaTuueckuM paspagam no I OCT 30804.4.2-2013 (nopt 3(A)
Kopryca), cTeneHb XECTKOCTU (KpuTepuin GyHKLMOHMPOBaHWS)
YCTOMYMBOCTb K PafMo4acTOTHOMY 31eKTpoMarHuTHoMy nosto no [OCT
37 | 30804.4.3-2013 (nopT Kopnyca), cTeneHb ECTKOCTU (KpUTepuit 3(A)
GYHKLIMOHWpPOBaHWS)
38 YCTONYMBOCTb K HAHOCEKYHAHBIM UMMybcHbIM nomexamM no [OCT 30804.4.4-
2013, cTeneHb XecTKocTU (KpuTepuit GyHKLMOHMPOBaHUA)
1 curHanbHble NOPThbl COEAMHEHUS C BbICOKOBONIbTHLIM 060pyA0BaHUEM U
JUHUAMM CBSA3U, MOPThbI 3NEKTPONUTAHNS MEPEMEHHOr0 U NOCTOSIHHOMO 4(A)
TOKa, NOPT PYHKLMOHANBHOI0 3a3eM/IeHUs
1 curHanbHble NOPThl MOMEBOMO U NIOKASIbHOMO COEAUHEHNS 3(A)
39 YCTOMUMBOCTb K MUKPOCEKYHIHBIM UMMNYAbCHBIM NoMeXxaM 60nbLUOK 3Heprum no
[OCT 51317.4.5-99, cTeneHb XecTKocTH (KpUTepuit GyHKLIMOHMPOBaHMUS)
1 curHanbHble NOPTbl COEAMHEHUS C BbICOKOBOJIbTHBIM 060pYA0BaHNEM U
JIMHUAMM CBS3U, MOPThl 3NEKTPONUTAHNS NePEMEHHOr0
O 10 CXeMe «MpOBOJ, - MPOBoL» 3(A)
O 10 CXeMe «MpoBof, - 3eMJig» 4(A)
1 curHanbHble NOPTbl NOMEBOMO U N0KaNbHOMO COEAUHEHUS, NOPTbI
3/1eKTPONUTaHMUA NOCTOSIHHOIO ToKa
0 0 CXeMe «MNpPOoBOJ, - MPOBOA» 2(A)
O [0 CXEME «MPOBOJ, - 3eMJIA» 3(A)
YCTOMUYMBOCTb K KOHAYKTUBHbBIM MOMexaM, HaBeLeHHbIM pagmuoyacToTHbIMU
40 | anekTpoMarHuTHeiMK nonsMu 0,15 - 80 My no MOCT 51317.4.6-99, cTeneHsb 3(A)
XEcTKOCTU (KpUTEpUin GyHKUMOHMPOBaHMS)
41 YcTomumMBOCTb K KonebaTenbHbIM 3aTyxatowum nomexam no FOCT P 51317.4.12-

99
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Ne | MapameTp 3HayeHue
1 [MoBTopsiowmecs konebaTeNbHble 3aTyxatoLime NOMexu
O CUrHalbHble NOPTbl COEAUHEHWUS C BbICOKOBOJIbTHBIM
o6opyAcBaHWEM U NIMHUAMUW CBA3W; NOPTLI 3NEKTPONUTAHUS 3(A)
NepeMeHHOro M NoCTOSIHHOIO TOKa
O CUTHaibHble NOPTbl MOIEBOr0 COEAUHEHNS 2(A)
1 [MoeTopsiowmecs konebaTenbHble 3aTyxatoLme NoMexm
O CUrHalbHble NOPTbl COEAUHEHWUS C BbICOKOBOJSIbTHBIM
o6opyAcBaHWEM U NIMHUAMUW CBA3W; NOPTLI 3NEKTPONUTAHUS 4(A)
NepeMEeHHOro Y NoCTOSIHHOIO TOKa
O  CUTHadbHble NOPTbl MOIEBOr0 COEAUHEHNS 3(A)
42 | IMuccus pagmonomex (nopt kopnyca) no FOCT 30805.22-2013, knacc ycTpoicTea A
43 YCTONUMBOCTD K MAarHUTHOMY MOS0 MPOMbILLIEHHOW YacToTsl (MopT Kopnyca) no 5(A)
[OCT P 50648-94, cTeneHb »ECTKOCTU (KpUTEPUA GYHKLIMOHMPOBAHKS)
" YCTONUMBOCTD K MMMYNIbCHOMY MarHuTHoMy nosito (nopT kopnyca) no FOCT 50649- 4(A)
94, cTeneHb XECTKoCcTH (KpuTeprin dyHKLMOHUpOBaHUs)
YcToumMBoCTb K 3aTyxatoleMy KonebaTeNbHOMy MarHUTHoMy noto (nopT
45 | kopnyca) no FOCT 50652-94, cTeneHb )XEcTkocTv (Kputepuit 5(A)
GYHKLMOHWpPOBaHWA)
YCTOMUMBOCTD K KOHAYKTUBHBIM NoMexaM (curHanbHbie nopThl (KpoMe foKanbHbIX
46 COefIMHEHWA), NOpPTbI 3NEKTPONUTaHUA NOCTOSHHOrO TOKa) B Nofioce YactoT oT 0 4(A)
no 150 kM no FOCT 51317.4.16-2000, cTeneHb xécTkocTu (KpuTepuit
GYHKLIMOHWpPOBaHWS)
LncKpeTHble BXOAbI
47 | KonunyecTso, WT. 2
48 | IMnynbc pexekumn, MkKn, He MeHee 200
49 | HanpsaxeHne Ha pa3oMKkHyTOM BXxoze, B 30
50 | Tok npu 3aMbikaHuK Bxoaa, A, He MeHee 0,05
51 | Perynupoeka BpeMenn cpabaTbiBanuna Bxoga (war), Mc 0-20(1)
52 | War perynupoBku, Mc 1
[McKpeTHble BbIXOAbI
53 | KonunyuecTtso, WT. 2
54 | HoMmuHanbHbin Tok (AC, DC), A 16
55 | MowHocTb nepekntodernsa (AC), BA 4000
56 | MowHocTb nepekodenus (DC), BT 90
57 | Pecypc (AC, DC), BO 9000
Yachl peanbHOro BpeMeHm
58 | MNutaHue HezaBucumoe
59 | Cpok cnyxb6bl BcTpoeHHoW baTapewu, net 20
JHeproHesaBucMMas NaMsaTb
60 [nutenbHoCTE coxpaHeHUst UHPOpMaLMM MK OTKIIIOYEHHOM NMUTAHUK, J1eT, He 30

MeHee

TEJ'IEMETpVILIeCKVIe nopThbl
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Ne | MapameTp 3HayeHue
61 | Tun nnTepdenca noprta Ethernet RJ-45
62 | CkopocTb nopta Ethernet 100 Mbut/c
63 | Tun nutepodeiica nopta RS-232/RS-485 DB9M
64 | CkopocTb nopta RS-485 300-61015200
MaccorabapuTHble xapakTepuUCTUKHK
65 | Macca, kr 1,8
66 | Iabaputel, LLUxBxI, MM 165x165x108

5.7. MNaHenb ynpasnenus MMI

[NaHenb ynpaBneHns MMI npegHasHaueHa Ana ynpaBAeHUS U CHATUS NMOKa3aHWA B MECTHOM
pexume pabotbl. B coctaBe wkada ynpaBneHus naHenb Noak/IYaeTcss K MOAYJIO yrpaBlieHuUs
CM_15.

Ha naHenu ynpaBieHUs pacrnonoxeHbi:
1 MHAMKATOPbI COCTOSHUS KOMMYTALMOHHOTO MOAYNS, 3aLUMUT;
1 KHOMKM HaBUraLUK MO MEeHIo;

1 KkHOMKM BBOLA/BbIBOAA 3aALLMT.

XK gucnnen XypHan cobbiTnit
XypHan
HencnpaeHoCTeN
KHonka «0Tknio04nThH»
E4_MMI_2 (L,RU} U3 MepeHuns

KHonka «Bknountb» NPOCMOTP AYPHANOB  __
QOMUanpANE @ Hewcrpsmw. %

1 ared [
COBbITH! sk

@BI® O @ BN @ 0T @ B @ OTK

(4 (6
L o ynpasneia

@B ®OT @ BXNI@ 0T @ B it

7 5
N3MeHeHue

no MeHt

®BN@OTI S AN@OTNI 1020304 rpynnbl P3A

KE K2 NS i
MopT Mini USB

Puc.5.10. laHenb ynpasnexnns MM|

CTpykTypa MeHI0 naHesnu ynpasieHUs NocTpoeHa Nno nepapxuyeckoMy npunHumny. Mepexon no
MEHIO OCYLLECTBASIETCS C TMOMOLLbID KHOMOK HaBurauuu. [lpy HaxaTum Ha KHonky «Bsop»
BbINOMHAETCSA Nepexo Ha OAWH ypoBeHb BHM3. [1py HaxaTum Ha kHonKy «OTMeHa» BbINOAHAETCS
nepexof Ha oAuMH YpOBEHb BBEPX.
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HacTpoikm

\

-

(Vl,u,e HTHdUKaLUS

(Mamepewﬂ

(VIaMepeHm 33 m K3

\

(C WCTeMHbIE NapaMeTpbl

(Pen. 3alunTa M1 aBTOMaTHUKa

(EJ'IOK nuTaHus

(Cqéw MKW 1 XKYPHaNE

(SCADA

(Pe»(m M NnoBepkm

(qum MKW YCTPOWNCTBA CBA3K

(CLISTLI WKW YPOBHA OaHHbIX

(quw MKW YPOBHS NPUNOMKEHUA

G

g

(qum ukn P3A

(Pecypcr—ime CYETYNKK

(CHETH MKW 3aN0NHEeHWA XYpHanoe

()Kyp»—eaﬂ cobbITUi CHETUMKA

(Koadn, MOLLHOCTK

(Koad:. peakT. MoUHOCTH

(AKT‘ aHeprus (+)

(AKT, aHeprud (-)

(PeaKT. sHeprus (+)

(Pea KT. aneprus (-)

(AKT. aveprud (+) neHs

@

(AKT‘ 3Heprua (+) Mecay

C

(AKT, 3Heprua (+) pacu. nep.

@

(OTKH. HanpaXxeHWa U 4acToThbl

(I'l poBanbl U NepeHanpsxeHns

\_NA_ANA_A_A_N_A_A_

N

\_);A_A_)\_/u\_)uuyu\_/uu\\ug/u \U\I'A' ux.;u\_//

-

5.8. UaMepuTeNbHbIN TPAKT

(CBHSb

(HOKa3aTb y481 33 n MK3

(nyHKme y4yéta 33 n K3

(

(B KNIOYUTh PEKUM NOBEPKU

(OGHynMTh 3IHEPr1u pex. NoBepkin

.

(M HOMBUAYaNbHOE yNpasneHue

(OﬁHyJ'IVITb cuetumnka SCADA

(PBA BBECTH

(OGHynMTb cudtumk P3A

(Cﬁpoc aBapWiHLIX bnaros

f
(Tm{ \
(HanqueHme -~
(‘-1 actoTa (qucmrb KypHanbl
(MOLLI,HOCTb (W-Fi BKNIOUNTE

(yCTaHOEMTb [aty u Bpems

(OE\HynMTb 3Hepruv

(le(ﬂoe BO

(Oc‘ra'ro-mblx pecypc AB, %

(V\zHDc KOHTaKToB, %

\uuuuuuu\\\_ﬂ_}uyuu\\uu \\IJU\.J\. .//

-

Puc.5.11. CtpykTypa MeHto

\

(CVICTEMHb\e napameTpel

(Pen. 3alMTa M aBTOMaTUKa

(CBHSb

(YHéT 33 u MK3

(E,m CKpeTHble BXOAbI-BbIXOAbl

(COQ,D,MHE!HME c TELARM

(SCADA

(yuanen Hble [UCKP. BX./BbIX.

.

£

(I'pynna 1

(rpynna 2

(prnna 3

(I'pynna 4

(.

Ve

(KUH¢MWpEHMH

(MECTHOE coefiMHeHWe

(Hac‘rpoPlKM Wi-Fi

@ac‘rpoﬁm Ethernet

(MaMepeva

(Encm nuTaHua

(C HETUMKM W XKYpPHaTbI

(ﬂaHenb ynpaenesus

(qacbl peanbHOro BpeMeHu

-

\uuuuuuuuu\\\_)vuu&uvuv\\uu \\I./\._/\. _/j

N3MepuTenbHbIM TpakT peksoy3epa COCTOUT M3 Moaynsa ynpasienus CM_15 un tpéxdasHon
rpynnel KOTH ¢ HabopoM KOMNOHEHTOB BTOPUYHBIX LIeNeln - COeMHUTENbHOr0 YCTPOUCTBA, NnaTthl
COMPSKEHUS U XIyTa Lenen U3MepeHus.
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KoMMoHeHTbI M3MepuTeNbHOMo TpakTa peksioy3epa v MecTa onnombuposarusa (1 - 4) npuBeneHsi
Ha Puc.5.12.

Mogynb
ynpasnexus

XryT uenen
n3MepeHus

MnaTta
CONPSKEHNS

CoeounHUTEeNbHOE
CTPOWCTBO

Puc.5.12. aMepuTenbHbIN TpaKT pekJioysepa

Cnocobbl nnoMbupoBaHus npueeaeHsl B n.7.1.2.

5.9. TpaHcdopMaTop cOBCTBEHHbIX HYXA,

B KauecTBe WCTOYHMKA ONEPATUBHOMO MWUTAHUS WCMNOAb3yeTca OAHOPA3HbIA CUIOBOWA
TpaHcpopMaToOp HapyXHOM YCTAHOBKU C IMTON usonsiumei. TpaHchopMaTop UMeeT AiBe BTOPUYHbIE
06MOTKM, 0Ha UCMONb3yeTCa NpU HOMMHaNbHOM HanpshxeHun 10 kB, BTopas - 6 kB.

Puc.5.13. TpaHcdopmMaTop coBCTBEHHbIX HYXL,

Tabnuua 5.12. TexHuueckune xapaktepuctnkm TCH

MapameTp 3HavyeHue

HoMuHanbHoe HanpsaxeHue, kKB 10

HoMuHanbHasa Mol HocTb, BA 630
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MapaMeTp 3HayeHue
HoMuHanbHoe Hanps»XeHne BTOpUYHOM 06MOTKK, B 127, 220

0J1-HT3-0,63, HT3 Bonxos
Tun n npoussogutens TCH Ha HOMWHanbHbIe HanpshxeHus 10, 6 kB
0J1-CB3J1-0,63, CB3N

Macca, Kr 42

5.10. OrpaHuuuTenb nepeHanpskeHui 10 kB

Punc.5.14. OH 10 kB

Ta6nuua 5.13. TexHuueckue xapaktepuctuku OMH 10 kB

Mapametp 3HayeHue

HoMuHaneHoe HanpsxeHue, KB 10

Haunbonbliee anutensHoe gonyctumoe pabouee 127

HanpsixeHue, KB, pecTBytollee 3HaueHune '

HoMWHanbHbIA pas3pagHbIi Tok, KA 5

Tun OMHR-10/12,7/1 YXN1 | OMH-N-10/12,7/5/250 YXJ11
[ponsBoauTeNb MNonumep-Annapat 33y

BbicoTa, MM, He bonee 140 155

BHewHwuit grnameTp, MM, He Bonee 76

Macca, Kr, He bonee 1.3

5.11. TELARM Lite

TELARM Lite - cepBucHoe nporpaMMHoe obecrnieyeHune, npeaHasHayeHHoe A4S BbINOAHEHUS
GYHKUMI B peXxmMMe MeCTHOro ynpasneHns (HenocpeacTBEHHO PALOM C PEKIIOy3epoM):

1 ynpasneHus;
1 wn3MeHeHMa HacTpoek;

i NMPOCMOTPa U aHann3a XypHaJioB U AaHHbIX VI3MepEHI/II‘/‘I, CUTHaJTnM3aunn.
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MO npepocTaBnseTcs B 3/€KTPOHHOM BEPCUM MO 3anpocy B CTOPOHY MNpeAcTaBUTeNbCTBa
«TaBpuaa IneKkTpuk».

B kauecTBe kaHana nepepayn gaHHoix TELARM Lite ucnonbaytorcs:
1 USB-coeounHeHue;
1 Ethernet;
1 Wi-Fi.
NHutepdeitc TELARM Lite npencraBnaet coboit ba3sy faHHbIX, B BUAE MepapxMyeckoro aepesa
dnaepoB n peksioysepoB. Bug rnasHoro okHa nporpaMmbl npeacTtaBieH Ha Puc.5.15.

% TELARM Lite v0.19.53

(%) [fobasure ~ B|£ 3 x 1|y X+ g | L YouamTe - | Nomouwss -
Bogtal AN %) pexnoysep 10=25709 () | nooumesa ver1v2.72.033
Moo=, Ay 7
RCS ~ HacTpoiiku (ycrasxu)
| v | @ | Konbuesoit
B-@ Ocroeran MoaxnoueHie K KoMnsoTepy (MK) 12 a
Homep MPM 25709 = n
- T [ —
- (=)=
Murepdeiic K | *° USE v

21 Kyprans

B Cucrennoe cocrostme
/] BoruTaTs BCe XypHans: i
M O Cofitua

11 Xyoean ceasu

. CuETWMIKK pecypca

= flor noAKMONEHMR

! YHacnenogasHbie 0T huaepa

viMNpoyne cooicToa

Puc.5.15. NHTepdennc TELARM Lite

MNofopobHoe onvcaHWe NporpaMMHOro obecrneyeHns NpUBELEHO B PYKOBOACTBE MONb30BaTeNs
TELARM Lite.

6. PYHKUUOHAJIbHOCTb

6.1. PeneiHas 3aluMTa U aBTOMaTUKa

®OyHkumnsa P3A BoinonHaetcs Mogynem ynpasnenus CM_15. Bupgpl peanusyeMbix 3awuT u
aBTOMaTMKM NpuBeLeHbl B Tabnmua 6.1.

Tabnuua 6.1. CocTaB 3alUUT U aBTOMaTUKU

MonHoe HanMeHoBaHue pyHKuun P3A AL
HavMeHoBaHue
TpexcTyneHuaTtas 3awmTa oT MexaydasHbIX KOPOTKUX 3aMblKaHUI MT3 1, MT3 2, MT3 3
3awmTa oT ogHOoda3HbIX 3aMbIKaHUN Ha 3eMJILO 033
3almTa MUHUMaNbBHOr0 HamnpsXXeHus 3MH
ABToMaTMyeckasl YacToTHas pa3rpyska AYP
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HavMeHoBaHue
ABTOMaTU4eckoe NOBTOpPHOe BKOYeHWe nocne MT3 AlNB MT3
HacToTHOe aBTOMaTM4YeCKoe MOBTOPHOE BKJIOYEHMe YHAMNB
KoHTposib HanpshKeHns KH
Jlornyeckas 3awmTa WKWH N3
3alwmTa 0T NOBbILIEHUS HAaMPSXEHNS 3MH
3awmTa 0T NoTepu NUTaHUS 3mn
3alwmTa 0T CMeLLeHUs HelnTpanu 3CH
3allunTa OT NOBbILLEHNS YACTOThI 3M4
ABTOMaTUYeCcKoe NOBTOpHOe BKoYeHue nocne 033 ATB 033
ABTOMaTUYeCKOe NOBTOpPHOe BKOYeHUe nocne 3MH ATB 3MH
ABTOMaTUYeCckoe NOBTOpPHOe BKoYeHe nocne 3MMH ANB 3MMH
ABTOMaTUYeckoe NoBTOpHOe BKouYeHne nocne 3M111 ATNB 3MMN
ABTOMaTUUeCcKOe NOBTOpHOe BKMOYeHUe nocne 3MMY ANB 3MY4
3awmTa oT 0bpbiBa Pasbl C MyCKOM MO HanpshXeHuio obpaTHon 300 U,
nocfiefloBaTeNbHOCTH
3awmTa oT 0bpbiBa Gasbl C MYCKOM Mo TOKY 06paTHOM MocnefoBaTelbHOCTU 300 I,
OpHocTyneHyaTas TokoBas 3awwmTa oT MexaydasHbiX KOPOTKUX 3aMblKaHUN MT3 PHJI
npu paboTe Ha IMHUK

MNofapobHoe onucaHme anropuTMoB paboTbl COREPXKUTCA B AOKYMeHTe «Jlornka paboTbl GyHKLUMIA
P3A Reclb, Rec25» (TER_RecDoc_RPA_1).
6.2. CYETUMK INEKTPOIHEPTrUM

Moayne ynpaBnenma CM_15 peanusyet ¢yHKUMIO TPEXPA3HOrO CUETUMKA 3NEKTPO3HEPTUU
TpaHCHOPMATOPHOro BKIOYEHUS B TREXDA3HOWN TPEXNPOBOAHOMN CETU.

YUET 3N1eKTPO3HEPrumn, N3MepeHue 3eKTpuYeckmnx napameTpos cetu n K3 BbinonHaeTcs ¢
YYETOM KO3DPUUMEHTOB TpaHCcHOpMaLMM U HA OCHOBAHWUM 3HAYEHUMN, U3MepsieMbiXx GasHbIMU
ManoMOLLHbIMKU TpaHCchopMaTopaMu Toka 1 gatunkammn Hanpsxkenmna KIOTH VCS_Smart_1.

MeTponormnyecku 3Haummoe BI10 Mopyna ynpaBneHusa 3aWwuuLieHo 0T USMEHEHUS anropuTMOM
xewwnposanus CRC32.

6.2.1. YYET 3neKTposHeprum

CM_15 BbINOAHSAET YUET aKTUBHOMN 1 PEaKTUBHOM 3NEKTPUYECKON SHeprum B NpsMoM (npuém) u
obpaTHOM (0TAaua) HanpaBAEHUM HaPaCTaLWMM UTOFOM C MOMEHTa U3TrOTOBJIEHNS.

BcTpoeHHbIl TapudukaTop obecrneumBaeT 3agaHue 4-x TapudHbIX 30H U A0 24-x CMeH Tapuda
B CYTKMW.

BIMO Mopyna ynpaBneHus BbINOAHAET perncTpaumio:

1 B Tllpodune yyéTta 3Heprum - nNpupalLeHNn dNEKTPUYECKOW 3HEPrMM CYMMapHO K Mo
TapudaMm B COOTBETCTBUN C MHTepBasioM y4éTa (o1 1 go 60 MuHyT)

1 B XXypHane y4éta aHepruun - 3Ha4eHUM HAKOMNIEHHON CYMMapHON 3/IeKTPUYECKOM IHEPTUM
Ha rpaHuLue KaneH4apHbIX CYTOK, MeCALEB, JIET U PaCYETHbLIX NPOrpaMMUpPyeEMbIX NePUOLOB

1 B XypHane cobbitun cuétymka - ¢$akTOB HaApyLIEHUs YCNOBMWA HOPMasbHOW paboTol
byHKUMM cHETUMKA, paboTbl PYHKLMIA KOHTpONS napameTpos cetu u [1K3 n 1.4,

1 B XypHane naMeHeHnn cYETUMKA - HAKTOB U3MEHEHUS HACcTpoeK QYHKLMM CUETUMKA,
kKoaddumumeHToB TpaHcdopmaumm KOTH n 1.4,

EamHvua Mnagwero paspaga yumTbiBaeMon anekTpuyeckomn anepruv — 1 kBT*u/kBap*u.
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Pa3pagHoCTb MakCMManbHO U3MEPSIEMOr0 3HAYEHUS 3NEKTPUYECKOM 3HEpPrUn cocTaBasieT 8
3HakoB (99.999.999 kBt*u/kBap*u). Mo OOCTMXKEHUM AAHHOrO 3HaAYEHUs BbiMoSHAETCA cbpoc
HakonneHHon sHeprun. PakT cbpoca perucTpupyeTca npupaLLeHneM cCYHeTYMKa cbpocoB aHeprum,
3anucblo B XKypHase y4yéta aHeprum n XXypHasne cobblTuin cHéTumnka.

6.2.2. UsMepeHUe 3NeKTPUYECKUX NapaMeTpoB CETU
CM_15 BbinonHAET n3MepeHne 1 pacyéT B pexrmMe peasbHOro BpeMeHn NnapaMeTpoB CeTu:
1 HanpshxeHui:
0 @a3sHbIx - Up, U, Uc
0 JlnHenHbIx - Upg, Usc, Ucc
o [lpamon nocnepgoBatenbHocTh - Up
1  ®asHbix TOKOB Iy, Ig, Ic
1 AKTUBHOW, peakKTUBHOW W MOSIHON MOLLHOCTEMN:
0 ®asHbix - Pa, Ps, Pc, Qa, Qs, Qc, Sa, Ss, Sc
0 CymmapHbix TpéxdasHbix - P, Q, S
1 KoapduumeHToB MOLLHOCTH:
0 ®a3sHbIx - cosPa, cosPs, cosPc
o CpepgHero no Tpém ¢dazam - cos®
1 KoaddnuneHToB peakTMBHON MOLLHOCTH:
0 @a3zHbix - tgDa, tgPs, tgdc
o CpepgHero no Tpém ¢dazam - tgd
1 YacTotwi f

Momynb ynpaBfeHusa peanusyeT GYHKUMM  KOHTPOAS  aKTUBHOM  MowHocTn  (KMM),
Ko3ppuumeHTa peakTuBHon MouwHocTM (KPM), nocnepmosaTenbHocTM udepefnosaHua  ¢as,
OTCYTCTBUS HAMNPSXKEHUS.

6.2.3. UsMmepeHue NK3I

CM_15 BbINosHAET U3MepeHne, pacyéT, KOHTPOJb U aHaNM3 B PEXMME pPeaslbHoro BpeMeHU
nokasatenen KayecTBa 3JIEKTPOIHEPrMM B COOTBETCTBMM C HOPMaMM, YCTAHOBJIEHHbIMU
FOCT 32144-2013. MeTtoapbl namepenus [1K3 cooteeTctBytoT [OCT 30804.4.30-2013.

6.2.3.1. OTKNOHEHUS HanpsXXKeHUs
Moaynb ynpaBneHUs U3MepsaeT OTKIIOHEHUS HAMNpPsXKeHUs:
1 TMonoxutenbHbie oTkoHeHUA -1 Y AP Y OQOY O®
I OTpuuaTenbHble OTKAOHeHNs -1 Y @@ Y 0®Y Ow
ObbeanHeHHbIM MHTepBan uaMepeHnsa — 10 MUHYT.
B XKypHane cobbiTnii CHETYMKA PerucTpupyoTCs:
1 ®akTbl OTKNOHEHWI HANPSIXKEHWS BblLLE NPOrpaMMMpPyeEMOro nopora
I PesynbTaThl aHann3a 3a pacyYéTHbIN NepUoL, XapaKTepuayLmecs:
0 HanbonbwmM 3apUKCUPOBAHHBIM 3HAYEHMEM OTKJIOHEHUS
O OTHOCUTESIbHBbIM BPEMEHEM MPEBbLILIEHUS MOPOrOBOro 3HaveHus - 12, %
6.2.3.2. OTKNOHEHUS YacCTOThbI
Mopynb ynpaBneHus UaMepseT OTKJIOHEHUS YacTOThI.
ObbennHeHHbIN nHTepBan namepenns — 10 cekyHa,.

B XKypHane cobbITuin CH4ETUMKA perncTpmpyroTCs:
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)l

)l

®aKTbl OTKIOHEHWI HAMNPSXXEHUS BbiLe:
0 nporpaMMMpyeMoro rnopora
o 0,2Ty
o 04Ty
Pe3ynbtaTbl aHanusa 3a Nnepuoj aHann3a, xapakTepuayoLmecs:

O BepXxHeW rpaHuUen p[uanasoHa, KOTOpoMy npuHagnexut 95% 3HauveHun
OTKJZIOHEHUS YacToTbl - YQ Ty

O HWKHEWN TrpaHuuen [AuanasoHa, KOTOpPOMY npuHapnexut 95% 3HauyeHuw
OTKJZIOHEHUS YacToTbl - YQ Iy

O OTHOCUTENBHBIM BpeMeHeM NpeBbIEHUS noporoBoro 3HaueHus,
ycTaHoBneHHoro ans 95% pesynotatoB nsmepeHun - T1, %

O BepxHen rpaHuuen pguanasoHa, kKotopomy npuHapnexut 100% 3HauveHwuw
OTKJIOHEHUSA YacToThl - Y'Q- L

O HWKHEN rpaHuuen pAuanasoHa, KoTopoMy npuHapnexut 100% 3HayeHumn
OTKJIOHEHUSA YacTOoThl - Y'Q il

O OTHOCWUTENbHBIM BpeMeHeM NnpeBbIWEHUS noporoBoro 3HaueHus,
yctaHoBneHHoro ans 100% pe3ynbtatoB nameperuii - T2, %

6.2.3.3. NMpoBanbl U NepeHanpsXXeHus

MO,EI,yJ'Ib ynpaBneHna MU3MeEpPAeT npoBaJibl U MNepeHanpaxXeHun4d. OLI,eHKa BbIMOJIHAETCA

napaMeTpamu:
f Tnybuna nposana-1"Y, %
1 [nuTensHocTb NpoBana - Y0, ¢
1 KoapduumeHT nepeHanpsxeHums - U- - -, 0.e.
1 [nuTenbHOCTb NepeHanpskeHus - YO - -, ¢

B XKypHane cobblTnii CHETUMKA PErUCTPUPYIOTCS:

1 @akTbl NpoBaNOB HaNPSXKEHUA HWXKE NPOrPaMMUPYEMOrO NOPora
1 @akTbl NepeHanpsaXXxeHUn Bbille NporpaMMUpyeMoro nopora
I PesynbtaThl aHanuMsa 3a pacy€THbIA Mepuon, XapakKTepuayrLIMecs KOJNYeCTBOM

3aperMcTpupoBaHHbIX MPOBANOB U NEPEeHANpPSIXXEeHNN

6.3. UsMmepeHus pnsa uenen P3A

Mopaynb ynpaBneHus peannsyet GyHKLMIO U3MEPEHMSA U PACUYETa 3NIEKTPUYECKUX NapaMeTpoB
cetn gna uene P3A Ha 0CHOBaHMM NOKa3aHWI AATYMKaA TOKA, JATUYMKA HAMPSXKEHUSA U AaTUYMKa
TOKa HYJIeBOW NOC/eA0BaTENbHOCTY.

YCTpOMCTBO BbIMOJIHSAET:

1
1
1
1
1

n3mepeHue GasHbix TOKOB - Ia, Ig, Ic;

n3MepeHme pasHbix HanpsxeHuin - Ua, Ug, Ug;
N3MepeHune ToKa Hy eBon nocsegoBatenbHocTH 3lg;
PacY€T TOKOB CUMMETPUYUHbBIX cocTaBnawmx — Iy, I, lg;

PaCYET HaNpPsXKeHUM CMMMeTpUYHBbIX cocTaBasaowmx - Uy, Us, Uo.

MeTponornyeckune xapakTepUCTUKN CKBO3HbIX KaHaNoB n3MepeHusa ans uenen P3A npnBegeHsl
B Tabnnua 6.2.

Tabnuua 6.2. MeTponornyeckre xapakTepUCTUKUN KaHaloB U3MepeHua ana tenen P3A
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Ha3BaHue napamMeTpa 3HayeHue

N3MepuTenbHbIA KaHan Toka

[vnana3oH namepeHns dasHoeix TOKoB, A 10 - 12500

+5 (10 - 100 A)
+1 (100 - 12500 A)

OcHoBHasi 0THOCUTeNbHas NorpeLlHocTs, %

TeMnepaTypHbIi KoadpduumeHT, %/K 0,025

Pabounn gnanasoH yactorT, 'y, 45 -55

MSMEPMTEHbeIVI KaHaJl HarnpdaXxXeHun4d

InanazoH namepeHns dasHbix Hanps>xeHun, kB 05-12

Ocrosran o

0,025

Pabounn gnanasoH yactorT, 'y, 45 - 55

Ocrosran o +1































































































































