Anexa 2

®

R

NOJA POWE

= _.E, ,//94,///%4

o

¥

\\s\s /i /

23 c

PEKJTOY3EP BAKYYMHbIA

ABTOMATUYECKWUN OSM
MOJEJIN HA 15KB, 27KB 1 38KB

PYKOBOACTBO MNOJIb3OBATEJA



BlackRock
Typewriter
Anexa 2


NOJA-5038-08

PYKOBOJICTBO
[MOJIL30BATEJIA

NOJA POWER

PEKJIOY3EP BAKYYMHBIPI
ABTOMATHUYECKHUU OSM

15xB 310, 15xB 312
27xB 310, 27xB 312
38kB 300, 38xB 302

u [IHKA® YIIPABJIEHUS RC







NOJA-5038-08

UcTtopus lNepecmoTtpos

No. ABTOp Dara KommeHTapum

0 A3 07-05-2013 | lNepBoe nspgaHve gokymeHTa peknoyepos cepum 300 n 310 obveanHeHo B oauH
OOoKyMeHT. HoBbIi JOKYMeHT 3ameHsieT peknoy3ep cepum 200 (cMm. NOJA-548
PykoBoacTBo Nonb3oBaTtens) Ha HOBbIM NPOAYKT pekrnoy3ep cepumn 310.

1 OA 11-11-2013 | HoBble pyHkuuK BkNtovaoT KayectBo OnekTpoaHepruu, MHankaumio
MakcumansHoro MoTtpebneHunsa (MDI), MNocnegHee 3admkcnpoBaHHoe Xopoluee
3HaueHune (LGVT), HoBble KOHUrypaumm KHOMoK GeicTporo goctyna (1-4),
pobaeneH nHtepHet nopT LAN, yaaneHa koHdurypauusa USBC2, nob6aBneHa
HoBas cneundukaums 1/0, BHewHsas Harpyska (MpowwBka 1.8).

2 OA 06-01-2014 | O6patHas dasosas [locnegoBaTenbLHOCTL U M3MEHEHUS B pexume PaboTta Ha
JInHum (Mpowmwmeka 1.9).

3 OA 20-02-2014 | PacwwupeHHas aBTomMaTusauus, 3awmra ot nageHunst Hanpsbkenms, OSM 312
(Mpowwueka 1.10).

4 OA 01-11-2014 | PYHKLMOHANBHOCTb pa3beaNHUTENS, OrOKMPOBKA AOMOMHUTENLHON Harpy3Ku,
pexum onoseLleHusl, TecT baTapeun, BO3MOXHOCTb HACTPOMKN aHarNoroBbIX
3Ha4yeHu nonb3oBartenem, 2179 NpoTokorn, paclumMpeHne kaHana noruku ¢ 8 o 32
3annchb 3alLUmMTbI IorMdeckmx kaHanos 17-32, 13aMeHeHne 3auThbl HanpaBnsoLLLEro
anemeHTa (Mpowwmska 1.12).

5 OA 30-03-2015 | lMNMepeHanpsikeHne obpaTHoW nocnegoBatensHOCTM (47N), nepeHanpsixeHve
HenTpanu (59N), Tun 6atapen, DPN3 6e3onacHasa ayteHTUdUKkaLms, NSMEHeHNs B
VRC n LLB. fo6aeneH 2x casHbivi 38 kB peknoysep (Mpowmwmska 1.13).

6 OA 19-10-2015 | Moaudmkauusa MeHto ctaTtyca CUCTEMbI, YrydLleHHas nocnefoBaTenbHOCTb,
MOAMMMKALMKN B PEXMME OMNOBELLEHNSA U B YMHbIX ceTax. OBHOBNEeHns B MECTHOM
1 guctaHumoHHom Pexwnmax (Mpowwmska 1.14).

7 OA 19-02-2016 | MpoBepka cuHxpoHmama (25), aBTo-cuHxpoHamsep (25A), moaynb pene 15
(MOBUNbHBIN MHTEpHET, Touka poctyna Wi-Fi, rmobanbHas nosvuuoHupyloLlas
cuctema), BblbOp HampaBfieHWsi MOTOKA MOLLHOCTU, MOANMUKALUM BEPXHEro u
HWXHEro npefenoB Ans 3MeMeHTOB 3aliuTbl OT MepeHanpsikeHusi, nnasaroLmii
CPeAHVn pexuMm W 3adepxka OTkodeHus ans OV3 sawuTbl OT CMeLLeHus
HenTpanu (59N), nsmeHsemas koHdUrypaums kHonok Geictporo goctyna (VAR1 u
VAR2), IEC61850, HacTpowku >xypHana cBs3un. BknioyeHbl udeptexu ans
KpenneHusi Ha onope ncnonb3ys C-3axumbl (Mpowwmeka 1.15).

8 OA 13-06-2016 | PyHKuMM cBsisu Ans pene 15, sawmra ot ob6pbiBa nposogos (46BC), 3awmTa no
KOMIMIIEKCHOMY HanpsbkeHuto (21Yen), Moaenb pacnpefenuTernbHOro YCTponcTBa
(3 dpasHbin 0O33) c 0,2A 033, PJ1 pa3pelumnTb BKtoYeHME, PyHKLMN BNoKnpoBaHus
ans 333, 033 n OV3, nameHeHnss Bo dnaxkax HeucnpaBHocTen, MHaukaumns
MpeapynpexaeHui. (Mpowwmska 1.16).

DA 01-09-2016 | Habpocku Ha Pycckom

NOJA POWER® n OSM® siBnsioTcs 3aperncTpupoBaHHbLIMKU TOProBbiMM Mapkamu komrnaHum NOJA
Power Switchgear Pty Ltd. 3ToT [OOKYMeHT 3awuiuieH aBTOPCKUM MpPaBOM W MpefHasHadeH pAns
none3oBaTenen n gUCTpmbboTOpoB NpoaykToB komnaHum NOJA Power Switchgear. B 3ToM JOKymMeHTe
coaepXkutca MHopMaunsl SIBMSIOWASACA WMHTENNEKTyarlbHON COOCTBEHHOCTbIO komnaHum NOJA Power
Switchgear n 3TOT AOOKYMEHT, unu nwbasi 4yacTb [OOKyMEHTa, He [AOSKHbl ObiTb KOMMpoBaHbl WU
BOCMpou3BeAeHbl B Ntoboi goopme 6e3 NMCbMeEHHOro pa3pelueHus ot komnaHum NOJA Power Switchgear.

NOJA POWER® u OSM® siBnsioTcs 3aperncTpupoBaHHbLIMKU TOProBbiMKM Mapkamu komnaHum NOJA
Power Switchgear n He [OMKHbI ObITb BOCNPOM3BEAEHbI MMM UCMNOMb30BaHbl Mo6bIM cnocobom 6Ges
NMCbMEHHOro paspeLueHnst ot komnaHun NOJA Power Switchgear.

NOJA Power Switchgear npMmeHsieT MNOMUTUKY MOCTOSIHHOIO Pa3BUTMS U COXPaHSieT MpaBO M3MEHSATb
npogykT 6e3 npegynpexgeHuin. NOJA Power Switchgear He HeceT HUKaKoOW OTBETCTBEHHOCTU 3a MOTEPHD
Unu nop4dy npoaykTa MPUYMHEHHYKD B pes3ynbTaTte AEeWCTBUA Mnu 6e3neficTBUA NpegyCMOTPEHHBLIX U
ONUCaHHbLIX B JaHHOM PYKOBOACTBE.

© NOJA Power Switchgear Pty Ltd 2002 - 2017
WwWw.nojapower.com.au
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AKPOHUMDbI
AkpoHum | OnpegeneHue Ha Pycckom OnpepeneHne Ha AHIMUACKOM
ABP ABTOMaTMYECKNA BBOS pe3epBa Auto Backfeed Restoration
A3 ABTO 3amMeHa Auto Change Over
PBA Peknoysep BaKkyyMHbIi aBTOMaTU4ECKUN Automatic Circuit Recloser
AlB ABTOMaTMYECKOE NOBTOPHOE BKIIOYEHNE Auto Reclose
BB BbrioknpoBka BKITHOUEHUSsI Block Close
CD OGHapyXeHne HocuTens Carrier Detect
CXH CpabaTbiBaHMe Ha XONOOHYH HarpysKy Cold Load Pickup
CMS lMporpaMmmHoe obecneyeHne KOHTPONS U ynpaBreHus Control and Management
Software
BO BkntoveH/OTkIo4eH Close/Open
CRC Linknnyeckas npoeepka M3bbITOYHOCTH Cyclic Redundancy Check
ETH EMkocTHONM TpaHchopmaTop HanpsXKeH s Capacitive Voltage Transformer
TT TpaHchopmaTop Toka Current Transformer
CTS PaspelunTb oTnpaBKy AaHHbIX Clear to Send
DCD OG6HapyXeHne HocuTenst JaHHbIX Data Carrier Detect
DCE O6opynoBaHue Onsi NepechINKM AaHHbIX Data Communication Equipment
OHI OneMeHT HanpaBIieHns NoToKa Directional Element
BB3 BbiBOA ObICTPOAENCTBYOLWMX 3aLUT Disable Fast Trips
DGPS OnddepeHumnansHas rmobansbHasa cuctema Differential Global Positioning
Nno3nuMoHUpoBaHUs System
DNP3 [MpoTokon nepegaym gaHHbIX Distributed Network Protocol 3
DSA ABTOMaTM3MpPOBaHHAs CUCTEMA PacNpPOCTPaHEHUS Distribution System Automation
DSP O6paboTka undpoBoro curHana Digital Signal Processing
DSR Habop gaHHbIX roToB Data Set Ready
DTR TepmuHan gnsi BBOAa AaHHbIX TOTOB Data Terminal Ready
OMC OnekTpoMarHMTHas COBMECTUMOCTb Electromagnetic Compatibility
333 3aumrTa oT 3aMblkaHMUS Ha 3eMIT0 Earth Fault Element
333PJ 3alwmra oT 3aMblkaHUs Ha 3emnto pexnma PJ1 Earth Fault Live Line Element
od OnemeHT 3awuThbl N0 YacToTe Frequency Protection Element
%le; [Mporpammunpyemas normdyeckas MHTerpanbHas cxema Field Programmable Gate Array
GOOSE LLnpokoselyaTenbHOe 06 bEKTHO-OPUEHTUPOBAHHOE Generic Object Oriented
coo0OLLieHre 0 cobbITUM Ha NOACTaHLUUMK Substation Events
GPS ["obanbHasi No3nUMoHMpYyoLas cucTtema Global Positioning System
KJl YKnBas nuHms Hot Line Tag
AP "apMoHuKa Harmonic
BH Bbicokoe HanpshkeHne High Voltage
IDMT O6paTHOE TOYHOE MUHUManbHOE BpeMs Inverse Definite Minimum Time
M3K MexagyHapogHas anekTpoTexHU4Yeckass KOMMCCUs International Electrotechnical
Commission
IEEE MexayHapoOHbIN MHCTUTYT MHXEHEPOB areKkTpoTexHukn U | Institute of Electrical and
3NEKTPOHMKN Electronics Engineers
1/0 Bxoa/Bbixoa Input/Output
IP VIHTepHeT NpoToKON Internet Protocol
IR Ortctpowka BHT Inrush Restraint
KK YKngko-Kpuctannuyeckum gucnnem Liguid Crystal Display
LED CeeToumanyyawLwmin anoa Light Emitting Diode
M3X3 MocnegHee 3acmkcMpoBaHHOE XOpoLlee 3HaYeHmne Last Good Value Trapped
P PaboTa Ha nnHWUK Live Line Overcurrent
BEBHH BnokmpoBka BKMOYEHWS MO HAMPSXKEHUIO Harpy3Kku Live Load Blocking
an [leTekTop UCcToYHMKa Loss of Supply Detection
MnBnmn [MoBTOpPHOE BKNKOYEHME NOCE NOTEPU MUTAHUSA Loss of Supply Reclosing Mode
HH Huskoe HanpsixeHune Low Voltage
MAIFI MHaekc YacToTbl MOMEHTanbLHOro CpeaHero npepbiBaHns Momentary Average Interruption
Frequency Index
MMM VHankauma MakcumManbHOro notpebneHus Maximum Demand Indication
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AkpoHum | OnpepgeneHue Ha Pycckom OnpepeneHne Ha AHIMUNCKOM
MMS Cneumndmkaumnsa 3aBoaCcKMx COOBLLEHMI Manufacturing Message
Specification
MKO MakcumansHoe Konm4eCcTBO OTKNIOYEHUN Maximum Number of Trips
300 3awmTa oT 06pbiBa asbl Negative Phase Sequence
300PN 3awmTa oT obpbiBa a3kl pexuma PJl Negative Phase Sequence Live
Line
MT3 MakcumansHasi TokoBas 3almra Overcurrent
MT3PJ1 MakcumansHas TokoBas 3almTa pexuma PJl Overcurrent Live Line
34y 3awunTa oT NOBbILLIEHUS YACTOThI Over Frequency
OSM KoMMyTaunoHHbIM MOAYNb HAapPYXHOro NpUMeHeHns Outdoor Switch Module
3MH 3alunTa OT NOBbILLEHUS HANPsKeHNs Over Voltage
rnn lMeyaTHaga nnata Printed Circuit Board
PDOP Positional Dilution of Precision
PPS Mynbcauunmn B cekyHay Pulse per Second
3AL 3awmTa Protection
KC3 KoHTponb cTaTtyca 3aluThbl Protection Status Control
MW Mofynb UCTOYHMKA NUTaHUS Power Supply Module
RAM OnepaTtuBHas namsaTb Random Access Memory
wy Lkad ynpasneHus Reclose Controller
RI CurHan BbI3oBa Ring Indicator
RMS CpefHekBagpaTnyeckoe 3HavyeHue Root Mean Squared
YPB Yackl peanbHOro BpeMeHu Real Time Clock
RTS 3anpoc Ha oTnpasky Request to Send
YCO YCTPOWCTBO CBSA3N C OO BEKTOM Remote Terminal Unit
SAIDI CpeoHuin nHaekc AnNUTENbLHOCTY NpepbiBaHUn B paboTe System Average Interruption
CUCTEMBI Duration Index
SAIFI CpepnHero nHaekca 4acToTbl NpepbiBaHUin B paboTe System Average Interruption
CUCTEMBI Frequency Index
SCADA OncneTtyepckoe ynpaeneHne n coop AaHHbIX Supervisory Control and Data
Acquisition
033 YyBCTBUTENbHAS 3alLUMTa OT 3aMblKaHUs Ha 3eMJTH0 Sensitive Earth Fault
033 PJ YyBCTBUTENbHAS 3alLMTa OT 3aMblKaHWs Ha 3eMJTH0 Sensitive Earth Fault Live Line
pexvma PJl
SGA YmHasga CeTb Smart Grid Automation
SIM Mopgynb nHtepderica OSM Switchgear Interface Module
(Module)
SIM (Card) | Mogynb ngeHtudgpmkaumm aboHeHTa, SIM-kapTa Subscriber Identity Module
SSID MaoeHtndukatop becnpoogHom CeTu Service Set Identifier
OAIB Pexxum ogHokpaTtHoro AlNB Short Sequence Mode
MnB [Mpsimoe BbIKMOYEHNe Single Shot Trip
TrB TpexdasHbii ¢ nodasHbIM BKIHOYEHWE Single Triple
SW BobikntovaTtens Switch
BTX BpeMs-TOKOBbIE XapaKTEPUCTUKM Time Current Characteristics
TCP/IP Habop ceTeBbIx NPOTOKOOB Nepeaayn gaHHbIX Transmission Control
Protocol/Internet Protocol
B PukcnpoBaHHoOe Bpems Definite Time
THD ObLee rapMOHMYECKOE NCKaXKEHNE HaNPsXKeHWs Total Harmonic Distortion
TDD O6Lee rapMOHNYECKOE UCKaXKEHNE TOKa Total Demand Distortion
33B 3agaHve 3a4epXXkn BpeEMEHU Temporary Time Addition
KOr KpuBasi onpegeneHHas nonb3oBarenem User Defined Curve
USB YHuBepcanbHasi cepuiiHas LmHa Universal Serial Bus
3MH 3awmra oT MMHUMAIbHOrO HanpshKeHust Under Voltage
AYP ABTOMaTMyecKas YacToTHas pasrpyska Under Frequency
Z5 McTouHmk 6ecnepebonHoro nuTaHus Uninterruptable Power Supply
UTC YHuBEpcanbHoe KOOpANHNPOBAHHOE BpeMS Coordinated Universal Time
OH ONEeMEHT 3aLlMTbl MO HANPSHKEHNIO Voltage Protection Element
KHINB KoHTponb HanpsheHnsi NOBTOPHOIO BKITKYEHWUSI Voltage Reclosing Control
WiFi BbecnpoBogHoe coeanHeHne Wireless Fidelity (wireless

networking)
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AkpoHum | OnpegeneHue Ha Pycckom OnpepneneHne Ha AHIMUACKOM
KM3 KoopaunHauus nocnegoBaTenbHOCTU 30H Zone Sequence Co-ordination
oJioul OTKNOYEHHAsa NUHUSA / OTKIIOYEHHas LUMHA Dead Line / Dead Bus
onnu OTkntodeHHas NNMHKUA / NoAKIIOYEHHas WKHa Dead Line / Live Bus
nnouw MNopkntoyeHHasa NUHUA / OTKNOYEeHHas WnHa Live Line / Dead Bus
rnrw MNopkntoyeHHasa NUHUA / NoAKNYeHHas WNHa Live Line / Live Bus
ny [MaHenb ynpaBneHusi Panel
TCH TpaHcdopmaTop COBCTBEHHBIX HYXA Voltage Transformer
OrnH OrpaHuunTens nepeHanpsKeHnmn Surge Arrestor
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OMNPEAENEHUE TEPMUHOB

TepMuH

Bpems cbpoca uyumkna AlB

Bpems c6poca HencnpaBHOCTU

3anpet AlNB

CpabartbiBaHue

3almTHasn onepauus /
dopmMmnpoBaHne kOMaHabl Ha
OTKIHOYEHME

3almTHOE OTKNIYEHNE

Cuet pasbeanHuTens

OTKntoveHne pasdveanHnTenA

Cyetuyuk umkna AlMNB / CyeTuuk
OTKNIOYEHUI

Mpamoe oTknYeHne

OnpepgeneHune

Bpemsi cbpoca uumkna AlB onpegensieT NpoMEXyTOK BpemMeHu OT
nocrnegHero BKMOYEHMS MNocne KoToporo anemeHT AlNB rotoB K
BbIMONIHEHMNIO MoONHoro uukna. Cm. 4yactb 6.2 ABTOMaTtuyeckoe
noBTOpHOe BKMtoyeHue (AlNB MT3/30¢/333/033/Yn).

MHTepBan BpemMeHn nocrne Mc4e3HOBEHUS HEMCMPABHOCTU A0 cOpoca
Tanmepa 3awWuThbl.

Mepexon ycTpoWcTBa B OTKIIOYEHHOE COCTOSiHME C OrnoKMpOBKOM
nocnenyoumx onepauuun AlB.

CobbiTHe, MHNUMMPOBaAaHHOE B pea3ylibTaTte npeBbllleHnAa OOHUM U3
n3MepaemMbIxX napamMmeTpos, 3Ha4YeHnA onpegeneHHoro
nonb3oBaTernem.

Korga oOvH M3 3neMeHTOB 3aluMTbl OGHapyXMBaeT HEeWUcnpaBHOCTb
npovcxoauT cpabaTbiBaHue. Ecnu HeucnpaBHOCTb He yCTpaHeHa
nocrie WCTEYEHWs BpeMeHu cpabaTbiBaHus  3alWuTbl  Toraa
dopmMpyeTcs kOMaHZa Ha BbINOSIHEHME 3alMTHOM onepauuu,
Hanpumep OTKIMOYEHME N OMoBeLLEHNe.

3awnuTHoe OTKMYEeHMEe — 3TO oOfepauus OTKMHYEHUS NaBHbIX
KOHTaKTOB, Korga cdhopMMpoBaHa KOMaHaa Ha BbiNOSIHEHWE 3aLLMTHOM
onepauuu.

CueTunk pasbeguHuTens HabupaeT eauHuly npu  oBHapyxeHun
notepy nuTaHMa  OETEeKTOpOM UCTOYMHMKa. B atom  cnydvae
HeucnpaBHOCTb OBHapyxeHa WU 3acyuTaHa, HO YCTPOWCTBO He
Npou3BOAUT OTKMOYEHMe [naBHbIX KOHTakToB. CM. Yactb 6.2.5
CeKumoHvpoBaHue

YCTpOMCTBO MPOU3BOAUT OTKMIOYMEHWE [NaBHbIX KOHTAKTOB Mpu
oBGHapyXeHMn noTepu NUTaHUA [ETEKTOPOM UCTOoYHMKA. CM. 4acTb
6.2.5 CekumoHupoBaHue.

MpegHasHadeH AN 3anucu  KONMMYecTBa  3alUMTHbIX — onepauui
BbIMOSIHEHHBbIX B TeKywem unkne AlB.

YCTPONCTBO HaxoAWUTCA B PEXUME MPSAMOro OTKMYEHUS Korga LMKI
AlNB oTkntodeH no nwobon npuumHe. Cm. yactb 6.2.6 [lpsimoe
otkntodeHue (MO).
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1 BBEOEHUWE

[aHHoe pykoBoacTBO npuMeHuMmo k OSM PBA cepun 300, 310 n 312 u wkady ynpasneHus RC-10
npounseeneHHbIX komnaHnen NOJA Power.

1.1 NpumeHeHune

[aHHoe pykoBOACTBO NPMMEHNMO K CreayoLuM yCTPONCTBaM:
e OSM 15-16-800-310 (3x pasHbIn PBA ¢ HOMUHanbHbIM HanpsikeHnem 15.5«B)
e OSM 15-16-800-310-033 (3x (hasHblit PBA ¢ HOMUHANbHbLIM HanpsbkeHnem 15.5kB)"
e OSM 15-16-800-312 (2x dasHbIi PBA ¢ HOMWHanbHbIM HanpsxeHnem 15.5«B)
e OSM 15-16-800-312-033 (3x (hasHblit PBA ¢ HOMUHANbHBLIM HanpsbkeHnem 15.5kB)"
e OSM 27-12-800-310 (3x ¢pasHbIn PBA ¢ HOMUHanbHbIM HanpsikeHnem 27«B)
e OSM 27-12-800-310-033 (3x ¢hasHbliit PBA ¢ HOMUHANbHbLIM HaNpsbkeHnemM27kB)*
e OSM 27-12-800-312 (2x pasHbli PBA ¢ HOMMHanbHbLIM HanpsbxeHnem 27«B)
e OSM 27-12-800-312-0O383 (3x ¢pasHbIi PBA ¢ HOMUHanNbHLIM HanpsXkeHnem 27|<B)1
e OSM 38-12-800-300 (3x dpasHbIn PBA ¢ HOMMHanbHbIM HanpsikeHnem 38kB)
e OSM 38-12-800-300-033 (3x chasHblii PBA ¢ HOMUHANbHLIM HanpsbkeHrem 38kB)*
e OSM 38-12-800-302 (2x dpasHbIi PBA ¢ HOMUHanbHbLIM HanpsxeHnem 38kB)
e OSM 38-12-800-302-033 (3x (hasHblit PBA ¢ HOMUHANbHbLIM HanpsbkeHnem 38kB)*
e OSM 38-16-800-300 (3x ¢pasHbIn PBA ¢ HOMMHanbHbIM HanpsikeHnem 38kB)
e OSM 38-16-800-300-033 (3x chasHblii PBA ¢ HOMUHANbHLIM HanpsbkeHem 38kB)*
e OSM 38-16-800-302 (2x dpasHbIi PBA ¢ HOMMHanbHbLIM HanpsbxeHnem 38kB)
e OSM 38-16-800-302-033 (3x ¢hasHblit PBA ¢ HOMUHANbHBLIM HanpsbkeHnem 38kB)*
e RC-10ES (Wkad ynpaBneHus).

PPB cepuit OSM 300 1 310 nmeloT Tpu nomntca 1 Mcnonb3yoTca B TpexdasHbix cetax. PBA cepuin OSM
302 1 312 nmeloT TOMbLKO ABa Montca, 06bIMHO CKOH(UIYPUPOBaHbLI C OOHOW (ha3on Yepes peknoysep 1
ofHoM obpaTHOM hason Ans ogHoda3HbIX CETEN.

Mepen yCcTaHOBKOW WU/WNK aKcnyaTauueid KOMMYTaLMOHHOMO MoayNa UMK LWkada ynpaeneHus, npodnTaiite
W U3y4mnTe cofepxaHue LaHHOro pyKOBOACTBA.

lMpumeyaHue, faHHOe PYKOBOACTBO He Yy4uuTbiBaeT BCe noapobHOCTM M Bapuauuu obopyaoBaHMs wnim
NMpoLeccoB, TaK Xe, He MNpedyCMOTPEHbl BCE BO3MOXHbIE CUTyaLMW CBA3aHHbleE C YCTAHOBKOW MU
akcnnyaTaumen obopypoBanusi. PBA cepun OSM 312B He umeeT BCEX (DYHKLUWUIA OMUCAHHbLIX B OAHHOM
pyKOBOACTBE.

[na nonydeHnst ONONHUTENBHOM MHAOPMAaLMKN NN eCcri HeobXxoA4MMa NOMOLLb ¢ HacTponkon PBA OSM
312, obpaTutech B brivkanwmin odouc NOJA Power nnu kK odouumanbHOMY NpeacTaBUTENo KOMMaHUU,

lMpumeyaHue 1: Modenbs OSM (3 gpasHbiti ¢ O33) ¢ cosnadarowumu TT obecrieqyusarom YygcmeumersbHyto 3awumy
om 3aMbIKaHUs Ha 3eMrito ¢ moYyHocmbio 0.2A.

PykoeopcTeo nonb3osarens OSM BeepeHue m
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1.11 MNMpowwuBka wkada ynpasneHus

[laHHOe pyKOBOACTBO MPUMEHNMO K NpoLumBke pene Bepcun 1.16.y.0, SIM Bepcuu 1.10 n 6a3e faHHbIX pene
19.0.1.0.

OO6HOBIEHHbIE BepCcun NpoLnBOK MOTyT UMeTb OOMOJIHUTENbHbIE (byHKLI,I/IVI. on (byHKU,I/IVI 6yp,yT onucaHbl B
npuMeYdaHundax K BbllyLweHHbIM NMPpOLLINBKaM.
1.1.2 MporpammHoe ob6ecrneyeHne KOHTponA 1 ynpasneHua CMS

Bepcus nporpammHoro obecneveHns CMS pomkHa ObiTb COBMECTMMa C MPOLUMBKOW 3arpy>KeHHOW Ha
ycTponcTBo. Tekylas Bepcus npowmnsku Tpebyetr CMS Bepcum 3.2.0 nnm HoBee.

1.2 TexHUKa 6e3onacHoOCTU

YcTaHoBKa, Ucnonb3oBaHne u obcnyxuneaHue PBA OomkHbI NPpOBOAUTLCS TOMBbKO KBanuUUMPOBaHHBLIM U
OMbITHLIM MEepCcoHarnoM, KOTOPbIA 3HakoM C 06OopygoOBaHMEM W 3MEKTPOTEXHUYECKUMU TpeboBaHUSIMU
6e3onacHocTu.

1.2.1 KomneTeHTHOCTbL NepcoHana

ObecneunTb KOMMETEHTHOCTb nepcoHarna ycCTaHaBnuBarLwero, ucnosmnb3ywwero u O6CJ'Iy>KVIBaPOLLI,eFO
onucaHHoe o6opyp,OBaH|/|e ABNAETCA OTBETCTBEHHOCTbIO MNOKynaTtens. MuHUManbHbIMK Tpe6OBaHVI9|MVI K
KOMMeTeHUMn nepcoHana AaBndarTCcA:

e  OsHakomreHune ¢ AaHHbIM PyKOBOACTBOM U €ro cogepxXaHuem.

e TpeHuHr B cdepe cBsisaHHOM C ©Ge3onacHoi akcrnyaTtauuer o6opyAoBaHWsl, Kak HU3KOTO Tak M
CpeAHero HanpsikeHusl.

e  TPEHVHTr 1 COOTBETCTBYIOLLME paspeLleHMsl Ha OTKIHOYEHNE U nodady HanpsikeHUst U 3a3eMIieHne
obopynoBaHusl pacnpeneneHusi aNeKTpo3HEePrun.

. TpeHI/IHF no O6CJ'Iy)KI/IBaHI/IIO N NCNonb3oBaHMO 3alLUTHOIO OﬁOpy,D,OBaHMH CBA3AaHHOIO C HU3KUM U
CcpeaAHUM Hanpsa>XeHnem.
1.2.2 PopMyrIMPOBKN OMACHOCTU

[aHHoe PYKOBOACTBO COAEPXUT TPpU TUNA onacHocTen, KOTOpPble NepeYvYncrneHbl HNXe:

DANGER: Indicates an imminently hazardous situation
hat, if not avoided, will result in death or serious injury

WARNING: Indicates a potentially hazardous situation

if not avoided, could result in death or serious injury

CAUTION: Indicates a potentially hazardous situation
hat, if not avoided, could result in personal injury or
equipment damage

E BeepeHue PykoBopcTeo nonb3osarensa OSM
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1.2.3 MHcTpyKuMM no 6e3onacHoCcTH
OCHOBHbIE (POPMYITMPOBKM ONACHOCTU UCMOJSIb30BaHHbIE B JAHHOM PYKOBOACTBE OMUCAHbI HUXE.

DANGER: Contact with hazardous voltage will cause death or
severe personal injury. Contact with Recloser or Control Cubicle
erminals should only be undertaken when equipment is isolated
rom applicable sources of voltage.

WARNING: This equipment is not intended to protect human life.
Follow all locally approved safety procedures when installing or
operating this equipment. Failure to comply may result in death
or severe personal injury.

WARNING: Before working with equipment described in this
manual carefully read and understand the contents of this manual.
mproper handling, installation, operation or maintenance can
result in death, severe personal injury or damage to equipment.

WARNING: Power distribution equipment must be properly
selected for the intended operation. It must be installed, used and
maintained by competent personnel who have been trained in and
understand all relevant safety procedures. Failure to comply can
result in death, personal injury or equipment damage

1.3 Cornacue kKnueHTa n nepBoHavanbHasi npoBepkKa

MpoaykTbl koMnaHu NOJA Power cobpaHbl, NPOTECTMPOBaHLI, NMPOBEPEHbI, YNakoBaHbl U OTMNpPaBrieHbl C
3aBofa B COOTBETCTBMM CO BCEMU KPUTEPUSIMU KauecTBa.

MpoBepbTe yNakoBKY Ha Hanuune nobbiX HapyXXHbIX MPU3HAKOB MoBpexAeHusi. Pacnakyite npoaykT u
TWaTeNbHO MNpoBepbTe Ha HanuuMe noObIX MNPU3HAKOB MNOBPEXOEHUA MNPUUMHEHHBIX MPU  [OCTaBKe.
O6paTtuTechk C xanobon Kk NepeBo34vmKy ecnm obHapyXeHbl NOBPEXAEHWSI MPUYMHEHHbBIE NPU NEPEBO3KE.

[MoBpexaeHne  npogykrta  NyTeM  HEKOPPEeKTHOro  UCMOMb30BaHWUS,  YCTAHOBKWM UM OpYrux
HEeCOOTBETCTBYIOLLMX HAa3HaA4YeHWI0 AeACTBUIN NpeacTaBUTeENs My NoKynaTensa unm JOCTaBKM He NOKPbIBAOTCA
rapaHTuen nocTaBLLMKa.

PykoeopcTeo nonb3osarens OSM BeepeHue m
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2 Cneundukauumn

2.1

Peknoy3sep BakyyMHbIn aBTOMaTnyeckum OSM

Bce PBA OSM cooTtBeTcTBYHOT cTaHgapTam ANSI/IEEE C37.60-2003, IEC 62271-111 n IEC 62271-200.

21.1

TokousmepuTernbHas
annapatypa

AnnapaTtypa usmepeHus
HanpspKeHus

Pabouyas TemnepaTtypa
BnaxHocTb
BoicoTa’

[abapuTHble Pa3mepsbl
(AnuHHa X WwWrpuHa X
BbICOTA)

OSM-15-310/312
3x TT (310)

2xTT (312)
6 X gaTtymnkoB HanpsbkeHus (310)

4 X gaTynKoB HanpskeHus (312)
oT-40° Cpo +55°C

0 — 100%

3000m

800 x 668 x 653 mm (310)

800 x 668 x 594 mm (312)

OcHoBHble pabouyue napameTpbl

OSM-27-310/312
3xTT (310)

2xTT (312)
6 X gatymkoB HanpsbkeHus (310)

4 X AaT4NKOB HanpspkeHns (312)
oT-40° Cpo+55°C

0 — 100%

3000m

800 x 746 x 744 mm (310)

800 x 749 x 677 mm (312)

OSM-38-300/302
3 x TT (300)

2xTT (302)
6 X gaTtymnkoB HanpsbkeHus (310)

4 X AaT4nKoB HanpspkeHns (302)
oT-40° Cpo +55°C

0 — 100%

3000m

932 x 751 x 913mm (300)

932 x 751 x 884mm (302)

Bec 100kr (310) 109«r (310) 150kr (300)

77xr (312) 83kr (312) 120kr (302)
lMpumeyaHue 1: [ins enicom 6onee 1000M HOMUHarbHbIE napamempbl 00MKHbI 6bimb CKOppeKkmuposaHbl 8 coomeemcmeauu ¢ ANSI
C37.60-2003.
2.1.2 HomuHanbHbIe napameTpbl OSM
Tun OSM* OSM-15-16-800 OSM-27-12-800 OSM-38-12-800  OSM-38-16-800
Mogenb 310/312 310/312 300/302 300/302
HoMuHanbHoe HanpshkeHne 15.5 kB 27 kB 38 kB 38 kB
HoMUWHarnbHbI TOK 800 A 800 A 800 A 800 A
HoMUWHarnbHbI TOK BKNtoveHuss RMS 16 KA 12.5 kA 12.5 kA 16 KA
Tok anekTpoaMHamuyeckown ctonkocTn (50IML) 40 kA 31.5 kA 31.5 kKA 40 kA
Tok aneKkTpoaMHaMmnyeckowm ctonkocTn (60IL) 42 kA 32.5 kA 32.5 kA 42 kA
HOMUWHanbHbIA TOK OTKNIOYEHUS 16 KA 12.5 kA 12.5 kA 16 KA
HecrummMeTpUYHbIZ TOK OTKNIOYEHNS 17 kA 13 kKA 13 KA 17 kA
[MpepbiBaHe NOCTOSIHHOIO TOKa 20% 20% 20% 20%
MexaHunyecknx onepaumn 30000 30000 30000 30000
Onepauuii Npy NOMHON Harpyske 30000 30000 30000 30000
Onepauuii Npy TOKe OTKMOYEHNS 70 140 100 140
ToK TepMUYEeCKON CTONKOCTU 16 KA 16 KA 12.5 kA 16 KA
Mainly active breaking capacity 800 A 800 A 800 A 800 A
Cable charging current 25A 25A 40 A 40 A
Line charging current 5A 5A 5A 5A
MMnynbcHoe HanpshkeHne Yepes npepbiBaTenb 110 kB 150 kB 170 kB 170 kB
MmMnynbcHoe asHoe 1 NMHeNHOEe HanpshKeHUst 110 kB 150 kB 195 kB 200 kB
Power frequency withstand phase to earth (dry) and 50 kB 60 kB 70 kB 70 kB
across the interrupter
[MpoaomKMTENbHOCTL rOpeHns ayrm 16KA/0.2¢2 16KA/0.2¢° 12.5kA/0.2c 12.5kA/0.2¢
Bpems BkntoveHns <60 mc <60 mc <70 mc <70 mc
Bpems oTknioveHns <30 mc <30 mc <30 mc <30 mc
Bpems npepbiBaHus <50 mc <50 mc <50 mc <50 mc
Bpewms ropeHuns ayrn <20 mc <20 mc <20 mc <20 mc
(4| Creumdpukaumm
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lMpumeyaHust:
1. OSM c cosenadarowumu TT obecnequsarowue moyHocms O33 0.2A docmynHbl 0515 8C€X KOMMYMayUOHHbIX MOOyneu.
2. HocmynHbl ycmpoticmea ¢ rpodomKumenbHOCMbHo 20peHusi Oyeu 1 cex.

Bpemel-u-laﬂ AvnarpamMmma onepauun oTKNn4YeHUA N BKNO4YeHns

Initiation Of
Short Circuit Primary Arcing
Contacts Make
Actuation of
Trip Circuit Primary arcing
contacts Part Final Arc

ﬂ Extinction
- < ﬂ
o~ o~ o~

Interrupting || Time

Reclosing Interval

Release
Delay Opening Time Arcing Time

Contact Parting Time
¢ Clearing Time

lMpumeydaHue:  3adepxka - 3mo POOOHKUMENIbHOCMb 8bIMNOMTHEHUST 3aWumHoU onepayuu, komopas onpedensemcs UHmeps8ariom
8pemMeHU C MOMeHma MosiefieHusi HeucrnpagHocmu 0O 8bIMO/IHeHUs 3alumHol onepayuu. 3mo epeMs Moxem
MEeHSIMbCS 8 3a8UCUMOCMU OM KOHbu2ypayuu ycmasoK 3aujumai.

2.1.3 To4yHOCTb N3MepuTeribHOro o6opyaoBaHuA
O6opyaoBaHue Tou4HOCTb [dvana3oH rapaHTUPOBaHHOW TOYHOCTHU
TpaHcdopmaTop Toka +0.2% 0 — 800A
TpaHcdopmaTop Toka (Mofens 0.2A 033)* +0.03% 0 — 800A
HaTtunk HanpsikeHus +5%
lMpumeyaHue:

1. OSM c cosnadarwumu TT obecnevusarouwiee moyHocms O33 0.2A.

2.1.3.1 Cneuudmkaumsa n paboume napameTpbl TpaHcopmaTopa ToKa

KoaghpummeHT 0OMOoTKM 2500:1

MpoueHT owmnbkmn koadpdpuumeHTa 5-800 A <0.1
Crad Phase Error >100A <0.05

Crad Phase Error at 10A <0.033
MepekpecTHble nomexu Ao 800A <1.0A

Pabo4as Temneparypa -40°Cto+55°C
Knacc TouyHoCTM 3awuThl 5P10

PykoBoacTeo nonb3osarena OSM Cneuunchmkaumm m
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2.1.4 NMpousBoaNTENbLHOCTb OTKITHOYEHUS

Cpok cnyx6bl KOHTaKTa BaKyyMHOro npepbiBaTens sBnaeTcsa dyHKUMEN ToKa NpepbiBaHUA B COOTBETCTBUM C
HUKENPMBEOEHHbIM rpachuKomMm.

(OSM15-16-800-310/312 |

10000

|OSM38-16-800-300/302

/ |OSM 27-12-800-310/312 |

|osw| 38-12-800-300/302 |

1000

Numberof Electrical Operations

Current (kA rms)

KonuyecTtso onepaumin ans cunbHOro 1 cnaboro TokoB Ang kaxxgoro Tuna OSM npvBeaeHbl B crieayoLLen
Tabnuue.

PacuyeTHOe KONnM4ecTBO onepauumn
OSM15-16-310/312 OSM27-12-310/312 OSM38-12-300/302 OSM38-16-300/302
MNocTosiHHbIN ToOK 30,000 ans 800 A 30,000 gns 800 A 30,000 ans 800 A 30,000 gns 800 A
MepemeHHbIn Tok 70 ans 16 kKA 140 ansa 12.5 kA 100 ans 12.5 KA 140 ans 16 kKA

HoMUWHanbHbIM KOMMYTauUOHHLIV LMk onpegeneH kak O — 0.1¢c — BO — 1¢ — BO - 1¢ — BO cnegytowmnn 60
CeKyHOHbIM BpEMEHEM BOCCTAHOBIEHMS.

2.2 LLikacp ynpaBneHua pekrnoysepom

MaHenb ynpaBneHusi peknoy3epoM COOTBETCTBYET CreAyOLWMM CTaHaapTaMm:
e |EC 62271-111/ANSI/IEEE C37.60
e |EC 62271 (HacTtb 111 1 yacTb 200)

e [lpyrve Kkak ykasaHo B 4acTtu 4.

2.2.1 OcHoOBHble paboune napameTpbl

HomuHanbHas yactoTa, Iy, 50/60

HomMmuHanbHoe HanpshkeHne NUTaHust NaHenu ynpaenenns, B 110/220

AsTomart uenn AC nutaHus 4 A
HoMMHanbHbI KOMMYTALWNOHHbIA LINKIT 0-0.1c-BO-1¢c-BO-1c-BO -60c
CteneHb 3aWuTbl IP66/NEMA4

m Cneunchmkaumm PykoBopcTeo nonb3osarensa OSM
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MuHumanbHas pabouas Temnepatypa, °C

MakcumansHas paboyas Temneparypa, °C

MakcumanbHasa BnaXxHocTb, %

MakcumanbHas BbicOTa Bbllle YPOBHA MOpPA, M

- 40
+55

100

Bpems paboThi nocrie notepu AC nutaHust *, yacos

e npu -40°C

e pu 20°C

e npu +55°C
Macca 2, kr

FaGapuTHble pasmepsl, (LULMPUHA X BbICOTa X FNy6uHa) MM

lMpumeyaHus:

48

3000

120
120

42
400 x 1080 x 309

1. be3 YCO, 10 modyns unu Opyaux cpedcms KOMMyHUKayuu.

2. Bknroyasi 6amapelo.

2.2.2

U3mepsieMble 3Ha4eHUs1

dasHoe HanpskeHne

JInHenHoe HanpsxeHne

Tok dhasbl

OcTaTouHbIN TOK

OcTaTouHbIit Tok*

(mopenb 0.2A O33)

Tok o6paTHOM NocneaoBaTenbHOCTH
AKTUBHas, peakTMBHAas U NOSTHAas MOLLHOCTH
KoadhdmumeHT moLHocTm

AKTMBHas 1 peakTMBHasA 3Heprnm
YacrtoTta

— npu dF/dt<0.2lu/s

— npu dF/dt<0.5Iu/s

Caur das

CKOPOCTb N3MEHEHUS YaCTOTbI

lMpumeyaHus:

ToYyHOCTb N3MepeHuwn

To4yHOCTb

Bonee £1.0% or + 0.1 kB
Bonee £2.0% or + 0.1 kB
Boree £ 1% or £ 4 A
Bornee £5% or £0.5 A

Bonee +0.02% or +0.1 A

Bonee 2% or +4A
+2%

+0.02

+2%

+0.025 My,
+0.05 My

+2°
+0.2lNy/c
+0.15 lNy/c

[dvana3oH rapaHTUPOBaHHOW TOYHOCTH

0.3 — 22.0xB

0.5 — 38.0kB

0 — 800 A

0-80A

0.2-80A

0 — 800 A

40 — 800 A, 4.5 — 38kB
0-1

40-800 A, 4.5 — 38kB
46 — 551,55 — 65Ty

0-360°
-0.9to +0.9 lNu/c
-10to -1 l'u/c, 1to 10 lu/c

1. OSM c cosnadarowumu TT obecneyusarowumu moyHocmb O33 0.2A.

2.  CpelHul uHmepsai: 8 UUKIIos.
Ocuunnorpadcwus
Tok dasbl
HanpspkeHne gasbl

FapMoHuku

Tok a3kl (MTapmoHuka 2 -15)

PykoBoacTeo nonb3oBarensa OSM

Bonee 1% or £1 A

+5%

Bonee +1% or +0.1 kB

Bonee 1% or +1 A

Cneuundmkauum

0-800 Arms
800 — 16000 A rms
0-22kB rms

Hi, 0 — 800 A rms
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HanpsikeHue dasbl (FTapmoHuka 2 -15) Bornee +1% or +0.1kB H.15
THD +2%
TDD +20, Hi, 0 — 800 Arms

lMpumeyaHue:  Yacmoma ebibopku 1600 obpasyos/cex.

2.2.3 PunbTpoBaHMe
CKOpOCTVI OTKINNOHEHUA rapMOHUK, HEe MeHee 4YeM
1:100
— CEeKyH[,
— TpeTbs 1:316
— naTas 1:1000

Sa,qepmka npuv waroBomMm M3aMeHeHU Toka Unn HanpsxeHnsa sxona

— MPU N3MEHEHUN BbIXOAHOTO 3HadeHus Ha 10% oT BxogHOro wara 5mc

— MPU N3MEHEHUN BbIXOAHOTO 3HavyeHus Ha 20% oT BXoOHOro wara 10 mc
— MPU N3MEHEHUN BbIXOAHOTO 3Ha4yeHus Ha 50% oT BxogHoro wara 18 mc
— MPU N3MEHEHUN BbIXOAHOTO 3Ha4yeHus Ha 80% oT BxogHoOro ara 25 mc
— MPU N3MEHEHUN BbIXOAHOTO 3HaveHus Ha 90% oT BxogHoOro Lara 30 mc
— MPU N3MEHEHUN BbIXOAHOIO 3HaveHus Ha 95% oT BxogHoro ara 35 mc

lMpumeyaHue: Bce 3awjumbl U U3BMEPEHUS BbIMOMHSAIMCS Ha OCHO8e 3HadyeHull cobcmeeHHOU yacmomsl 3a
UCKITIoYeHUeM 3auumsl om 2apMoHUK. CMm. Yacme 6.13 3awuma om 2apMOHUK.

2.2.4 ToYHOCTb 3aWNTbI

NapameTp To4yHoCTb Avana3oH rapaHTUPOBaHHOW TOYHOCTH

< 1,2
Pabouunn Tok cpabaTtbiBaHUS

bonee +1% or +1 A 0-800A
—  anga anemexHtoB MT3 a3 1504 800 — 16000 A
—  pna sanemeHToB MT3 3a3emneHus bonee +2% or +1 A 0-80A
bonee +1% or +4 A 80-800 A
—  pna anemeHtoB 309 6onee +3% or £3 A 0-800 Arms
+10% 800 — 16000 A rms
—  [Ons 3NeMEHTOB 3allUuTbl No
KOMMMEKCHOMY HarnpshKeHUo
- Gn TOYHOCTb 6onee +5% or +0.05 MCm 0.05<|Gn|<327.00 mCm
- BnTOYHOCTL 6onee +5% or +0.05 MCm 0.05<|Bn|<327.00 mCwm
Pa6ouee HanpsikeHus cpabaTbiBaHUs bonee +1% or +0.1 kB 0.5-38«kB
Pa6ouas yacTtoTa cpabaTtbiBaHus +0.05[My, 46 — 55 'y ansa 50 Ny cuctemsl

55 - 65Ty ansa 60 Ny cuctemsl

BpeMmsi oTKMoYeHUs st BPEMS-TOKOBbIX Gonee: ?(‘ 120 ¢ ana Bcex BpeMA-TOKOBbIX
apaKTepucTuK
XapaKTepucTuK
P P +1% nnn +35 mc / —10 mc
To4Hoe Bpems +3% vnn +50 mc / =10 mc

ANSI?/ IEC? / UDC?/ HononHutenbHas
IDMT |<pv||3a;|2

BpemMsi NOBTOPHOro BKHOYEHUS 6onee +1% unn +10 mc 0.1-180c

Bpewms cGpoca’* Gornee +1% unmn +10 mc 0-10c ans MT3

5-180 c gna AlNB

Bpems BoccTaHoBN. Anst anemeHTa ABP Gonee 1% unu +10 mMc 0-180c

m Cneunchmkaumm PykoBopcTeo nonb3osarensa OSM
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Yron MeXxay HanpsaXeHnem 1 TOKoM And
anemeHToB MT3 dhas, 333, O33 n 3HM 30¢:

e JHMMTS +2° MpnU; 205kBul; 23 A

e 3HIM 333, OHIM 033 +2° MpnUp=05kBulp=3A

e DJHMOS33 +4° MpuUp=205kBnM1A<Ip<3A

e 3HM 033 (Mopers 0.2A ¢ 033)° +10° MpnUp=05kBn0.1A<I<02A

+4° MpnUp205kBn0.2A<1<0.3A
+2° Mpn Up=205kB nlp=20.3A

e OHIM 300 +2° MpnU,=205kB nl, 23 A

lMpumeyaHus:

1. CpabamebisaHue uHuyuuposaHo npu docmuxeHuu 100% ycmaeku moka cpabambigaHusi U ucdezaem rpu
97.5% om ycmaseku moka cpabambigaHus. Koeda K 3Ha4yeHUO moka cpabambligaHusi MpPUMeEHsSemcs
KoaghhuyueHm yMHOXeHuUs1, 0OuHakosasi 001151 (2.5.%) npumeHsiemcsi K HOBOMY MOCYUMAaHHOMY 3HaYeHUIO.

2. [llpumeHuMoO Ko 8ceM KpuebiM, moYyHocmeb 8 duarnasoHe (I / Ip <1600).

3. Talmep omkmodeHuss HayuHaem Habupambcs Ko20a afieMeHm CHUMbIBaem 3HaqYeHUe mokKa ebile meKyweao
3HayeHus moka cpabamblgaHUsi U OcmaHaesnueaemcsi koeda 3/1eMEHIM CYUMbI8aem 3Ha4YeHUEe MmoKa HUXe
97.5% moka cpabambigaHusl.

4. Taumep cbpoca HeucnpagHOCMU HaduHaem Habupamsbcsi (ecriu cpabambigaHue 6bII0 UHUUUUPOBaHO) Koeda
anemMeHm cyumbigaem 3HayeHue moka Huxe 97.5% om 3HayeHus moka cpabambigaHusi. [locre Hadyana
Habopa matimepa cbpoca HeucrnpagHOCMU, €C/lu 3JIEMEHM CYUMbI8aem 3Ha4deHue MexX0y 3HayeHUeM Mmoka
cpabambigaHus u 97.5% om e2o 3HaveHus, moz2da matliMep cbpoca makxe Habupaemcs. Nocne ucmeyeHus
8pemeHu matimepa cbpoca, oba - malimep cbpoca HeucripasHocmu U maliMep OMKIIYeHUs cbpackigaromcs.

5. OSM c coenadarowumu TT obecneyusarouwumu moyHocms O33 0.2A.

2.2.5 AneKkTpomMarHutTHas coBmectumocTb (OMC)
HomuHanbHoe CooTBeTCTBYIOLMN
3Ha4yeHue cTaHpapT
OnekTpuyeckas NPOYHOCTb N30NALMK 2 kB IEC 60255 -5
HomuHansHoe nmnynscHoe Hanpsixexue, npu 0.5J 6 kB IEC 60255 -5
OnekTpocTaTuyeckun paspsag IEC 61000 — 4- 2 (Level IV)
— KOHTaKT 8 kB
— BO34yX 15 kB
YCTOMYMBOCTb K U3y4aeMbIM 31EKTPOMArHUTHLIM MOMsM 1 kl'y 80% AM IEC 61000 - 4- 3
10 B/m
YCTONYMBOCTb K BbICTPbIM NEepexoaHbIM npoLeccam 4.4 kB IEC 61000 — 4 — 4 (Level IV)
YCTONYMBOCTb K NepeHanpsbkeHnsM (HapyXXHble TepMUHanbl) IEC 61000 — 4 — 5 (Level IV)
— OCHOBHOWN 4 xB
— nonepeYHbIn 2B
YCTONYMBOCTb K KOHOYKTUBHBIM NOMeEXam 1kl"y 80% AM IEC 61000-4 -6
10 Brms
YCTOMYMBOCTb K MarHUTHbLIM MOMSIM MPOMbILLIIEHHON YacTOoTbl IEC 61000—-4 -8
— 1cek 1000 A/m
— 1 MWH 100 A/m
YCTOMYMBOCTL K NYNbCUPYIOLLMM MarHUTH nonsam (6.4/16 mc) 1000 A/m IEC 61000 -4 -9
YCTOMYMBOCTb K konebaTenbHbIM MarHUTHbIM NOMNAM 100 A/m IEC 61000 -4 - 10
YCTOMYMBOCTb K NOCagKaM 1 NpepbiBaHUSIM HaNPsPKEHMS 0, 40, 70, 80 % IEC 61000-4-11
YCTONYMBOCTb K KOHAYKTMBHBIM nomexam (16.7, 50, 60 ') 300 Brms IEC 61000 -4 - 16

PykoBoacTeo nonb3osarena OSM Cneuunchmkaumm m
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HomuHanbHoe CooTBeTCTBYIOLMN

3HavYeHue cTaHgapT
MmMnynbcHble nomexu 1 MMy IEC 6100-4-18
MpoBoaHble 1 nsnyyaemolie RFI BbIGpOCHI Knacc A FCC Part 15

IEC 60255-256

2.2.6 Moaynb ncroyHmka nutanua (MUN)
HomuHanbHoe 3HayeHue
BxogHoe AC HanpsikeHue k MU 99 - 146 Bac (110 Bac YcraBka)
198 — 264 Bac (220 Bac YcTaBka)
YacToTa HanpsikeHns Ha Bxogae 46 -65Ty
Hanpsixenne MUIM Ha Bbixoge k SIM 24-62 Bdc (TunnyHoe 45 Bdc)
DC HanpspkeHue Ha Bbixoge ansa 12Bdc BHeLWHel Harpysku 10.2 -16B
Mynbcupytowas coctasnsowas DC Hanps)XeHns Ha BbiIxoae 100 mB

MakcrmanbHoe noTpebneHne BHELWHEN Harpy3ku

- HenpepbiBHOE 20BT

- npw 50% paboyero umkna 6onee 1 MUHYTbI 40BT

- Tonbko AC 15BT
MakcrmanbHoe notpebneHne MOLLI,HOCTI/Il 65BT
YpoBeHb 3almUThl BHELLHEN Harpyskn OT KOPOTKOTO 3aMblKaHWS 4.0A
Bpemsa paboTtel 6aTapeun nocne notepu AC nutaHuns Cm. vactb 2.2.1

lMpumeyaHue 1: be3 o6opydosaHusi ces3u MOOKTHOYEHHO20 K 8HeWHel Hagpy3ke. Cm. yacmb 4.7.6 lNMumaHue eHewHel
Hazpy3Ku 0118 KOMMYHUKayUOHHO20 060pydo8aHus.

2.2.7 MecTHbIe Bxoabl
Twvin BXoaa Cyxoe coeanHeHne
Bpems nocne BBOga AONYCTUMOrO 3Ha4YEHUs1 4O aKTMBALMK yrpaBneHus 20mc

lNpumeyvaHue:  MecmHble OuckpemHbie 8x00bl Ha perie npedHa3HauyeHbl MOsbKO 07l UCMONb308aHUSI 8HYMpPU
wkacgha ynpasneHusi, ecriu He ucronb3yemcsi dononHumensHbil OfH.

2.2.8 Moaynu Bxopos/Bbixoaos (1/0)

OCHOBHbIE XapaKTEPUCTUKMU:

OnanasoH DC HanpsikeHun Mmoaynsi 10.5-17.6 Bdc
MoTpebneHne MoLHOCTU 0.1 BT

Bxoabl:

HomuHanbHoe HanpshkeHue, Bdc 0-150 Bdc
HanpsixeHne cpabaTbiBaHus, Bdc Bbllwe 7 Bdc
Hanps»keHne cbpoca, Bdc Huxe 3.5 Bdc
MakcumanbHoe HenpepbiBHOE HanpsixkeHne, Bdc 150 Bdc
BxogHow ToK (4N KaXgoro toHUTa) <3 MA
Kpan/YposeHb Nyck Oa

Bpewmsi pacnosHaBaHusi/cbpoca, Mc HacTtpanBaemoe nonb3oBatenem [20 mc- 2 ¢]
PaspelueHune BpemeHn pacno3HaBaHusl, MC 10 mc

m Cneunchmkaumm PykoBopcTeo nonb3osarensa OSM
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MakcumansHoe BpemM4a nocrie eBoaa AonycTtuMoro 3Ha4eHusa
00 akTMBauuun ynpasneHua

Bbixoabl:

HomMmuHanbHoe HanpsxeHue

-AC

-DC

O6WKit HOMUHAaNbHbLIA TOK
MakcrMMarnbHasi MOLLHOCTb OTKIIOYeHNs!
— DC npu L/IR=1mc

— DC npu 125B

— DC npu 60B

—DC npu 12B

— AC npu koadbdpuumeHTe mowHoctn 0.3
MuHMMarnbHas MOLLHOCTb NEePEKITYEHNs
-DC

-AC

MwuHMManbHoe paspelueHne nynbcauuin Ha BbIXOAe
To4YHOCTb BpeMeHu nynscaummn

MakcumanbHoe Bpems nocne aktmsaumm ynpasrneHua oo 10
BbIXoAa

He perynupyembin DC UCTOYHMK ANA BXOAOB:
[nanasoH HanpsiXeHusl Ha BbIXOAe
MakcrmanbHbIM HeNnpepbIBHBIM TOK HA BbIXOAe

Jloruka

Bxoabl:

Bpemsi pacno3HaBaHus

Bpems cbpoca

PaspelueHne BpeMeHn pacrno3HaBaHus
PaspelueHune BpemeHu cbpoca

Bbixoa:

MakcmmarnbHoe BpeMs Mocne NPUHSTUS BbIpaXXeHNEM
3Ha4veHus Jloxb unu VictnHa oo Bbixoaa BblpaXeHus
nepemMeHHsbIx, |/O 1 curHanoB 6roknpoBaHus.

MakcumansHoe BpeMsa nocne npuHATUA BblpaXXeHnem
3Ha4veHus Jloxb unu MictnHa oo Bbixoaa BblpaxxeHua
KOH(bVIpraLl,I/II/I 3alnTbl U CUTHaNoOB ynpasieHUs.

MuH1ManbHoe BpeMsi Nocre BbiXoAa BbipaXeHUsi KoTopoe
NpuBEro K U3MEeHEHUIo KOHUrypaLm 3awmThl Unu
ynpaBreHusi nepeknoyaTenem 4o MHULMaLumM Norukon
APYroro n3MeHeHus1 KoHUrypauum unm ynpasneHus

ans

ans

lMpumeyaHue 1.

NOJA-5038-08

30 mc

9 - 230 Bac
10 -125Bdc
12 A

30 Bt
62 BT
90 BT
192 Bt
50 BA

1 BT (MvH 10 B, MnH100 mA)
1BA

20 mc

< +25 mc

85 mc

10-16.6 B
40 MA

HomMmuHanbHoe 3Ha4yeHue

HactpanBaemoe nonb3oBatenem [0-180c]
HacTtpanBaemoe nonb3oBatenem [0-180c]
0.01c
0.01c

50 mc

120 mc

1c

e  Pene npumeHum 3adepxKy Jfio2uku koala rnpousolidem 200 unu 6oree sl02UYECKUX B8blHUCTEHUU 8

meyeHuu mpex cekyHO. Cm. yacmb 8.6.2.

e bonee 8 kaHanos Mmoxem npusecmu K 0buwemy mopMOXXeHUIo epeMeHu pabomsbi.

PykoBoacTeo nonb3oBarensa OSM

Cneuundmkauum
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2.2.10 YMHbIe ceTu

HomuHanbHoe 3HavyeHue

CpepnHee Bpems nocrne BBoga A0OMNYyCTUMOrO 3Ha4YeHns Ao 500 mc

BbiBOOa’

MakcuMmanbHbIn pasmep darina Fboot 1 MB

lpumeyanHue 1: Bpemsi omeema 3asucum om yucna u murna ucrosb3yembix hyHKUUOHasnbHbIX 6510ko8. B

OdobasrieHue, NpuMeHsiemcsi epeMeHHas 3adepxxka koeda docmuzHym ropoea opoccesns (150
cobbimuti). Cm. yacme 8.5.3.

2.2.11  AxkkymynsitopHas 6atapes

HomuHanbHoe 3HauyeHue

Tun FepMeTMYHasa CBUHLIOBO-KUCMOTHASA
HomwuHansHoe HanpspkeHve, B 12 Bdc
HomMuHanbHas emMkocTb, Ay 24 - 26 A4

2.2.12 MoOUNbLHLIN UHTEPHET MoaeM
HomuHanbHoe 3Haqe|-mel

Pa3mep SIM kapTbl 2FF (2" Form Factor) unu MuHu cum
PekomeHnaoBaHHble anana3oHbl SIM kapThbl -40°C po+85°C

2.2.13 Touka goctyna WiFi

HomMuHanbHoOe 3Ha4yeHune

MoanepxmBaembln MPOTOKOS 802.11 b/g/n Wi-Fi npoTokon
[Ownana3soH 241Ty
[anbHocTb gencreus 50 m (BCTpOEHHasA aHTEHHA)
2.2.14 GPS
HomuHanbHoe 3HauyeHue
Tvn npueMHuka L1 ananasoH GPS npuemHuka
MNMoponepxuBaemble CUCTEMbI DGPS, QZSS,

SBAS(WAAS/EGNOS/MSAS/GAGAN)
TouHocTb AnsA PDOP < 2 gns 95% cnyyaes:*

PacueT BpemeHu + 250 mMC
Honrota +15m™m
WnpoTta +15m
BbicoTa +45m
lMpumeyaHus
1. Takue hakmopbl Kak ompaxeHue om 30aHull u depesbe8 U 0brayHOCMb MO2ym yXyOuwumb MOYHOCMb
MeCMOIOIOXKEHUS.

2.  YkazaHHasi mo4YHocmb gepemMeHU omHocumcsi Kk cmamycy “GPS 6nok”. LLimamnbl epemeHu u mobbie Opyeue
UHOUKamopbl BPEMEHU UMEeMm mMoYHOCMb + 5ms.

m Cneunchmkaumm PykoBopcTeo nonb3osarensa OSM
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3 Peknoy3ep BakyyMHbIX aBTOMaTU4€CKUN
OSM (PBA)

3.1 O6G30p

KommyTaumoHHbii Mogyne OSM U3roTOBMEH W3 HEPXXAaBEKLWENW CTanu C MOPOLUKOBBIM MOKPbLITUEM U
OCHalLleH oyroBou 3almTon. PaccunTaHHbI CpoK akcnnyaTaumm peknoysepa coctasndet 30 ner.

Peknoysepbl OSM 300 1 310 umetoT Tpu nosntoca m peknoysepbl OSM 302 n 312 umeloT gsa nontoca,
KaXkObI U3 HUX COOEPXMUT COOCTBEHHLIN BaKyyMHbIN NpepbiBaTeNb U M30NMPOBAHHYIO MPUBOAHYIO LUTAHIY
HaxXO4ALLYHCS BHYTPU LIENbHOMO AuanekTpuyeckoro koprnyca. Kaxabii nontoc mMmeetr COBCTBEHHbIN
MarHuTHbIA npueod. KommyTaumoHHbIn mogyns OSM obecneumnaeTt IP65 cTeneHb 3awuThbl.

OHeprua Ans  yHKUMOHMPOBaHUA obecneunmBaeTcs KOHOEHcaTopamu pacrofnoXeHHbIMU B wkady
ynpaBneHust RC. MarHuTHble NpMBOAa COeAMHEHbI MEXaHUYECKN, YTO rapaHTUpPyeT OAHOBPEMEHHYIO paboTy
Bcex Tpex a3 ansa peknoysepoB 300 u 310 n ogHoBpeMeHHyo paboTy AByx a3 ansa peknoysepoB 302 u
312. MoWHbIN MarHUT yaepXvsBaeT MexaHU3M BO BKITHOYEHHOM COCTOSIHUM. OTKMIOYEeHWE NponcxoamnT nytem
N3MEHEHUS HarnpaBfeHUss Toka NpMBOLA M COMPOBOXAAETCHA NPYXMHOW ANsi CO34aHUsA OBWXKYLLEN CUMbl B
NPOTUBOMNOOXHOM HarnpaBneHUN OT BKITHOYEHHOTO COCTOSTHUS.

Peknoy3sep MOXeT ObiTb MEXAHNYECKM OTKIMIOYEH MyTEM OTKMYEHUS KOMbLid MEXaHUYECKOTO OTKIIOYEHMS.
MHavkaTop no3vuun HaxogMTCd Ha OCHOBaHMM KOMMYyTAUMOHHOro moayns. RC  dukcupyeT craTyc
BKITIOYEH/OTKIIOYEH NMYTEM OTCIEXMBAHNA CTaTyca BCMOMOraTesbHbIX NepeknoyaTenen KoTopble oTpaxatT
no3numo mexaHnama. CH4eTUMK MEXaHUYECKNX OTKIIOYEHUIN MOXET ObITb NPUOBpeTEH AONONTHUTENBHO.

HanpsikeHne mMamepsieTcs BO BCEX LWIECTU TepMuHanax anga peknoysepoB 300 u 310 M BO Bcex yeTbipex
TepMmuHanax gns peknoysepos 302 n 312 ucnonb3ya gaTyYNKKU KOTopble coeAuMHeHbl eMKOCTHOW CBA3bIO C
BbICOKOBObTHLIMU TEPMUHANaAMM.

Tok nsamepsietcs Ha Bcex Tpex asax ans peknoysepos 300 1 310 u Ha aByx dasax Ans peknoysepos 302 u
312 ncnonb3ys TpaHchopmaTopkl Toka. ITo obecnevmBaeT nsmepeHune Toka das ang nHaukaumm, MT3 das
W M3MEepeHWe OCTaToOYHOro TokKa Ans wuHaukaumm u MT3 3asemnenus. BrtopuuHble obmotkm TT
aBTOMaTUYECKM 3aMbIKaOTCS KOraa KOMMYTaLMOHHbBIA MOAY b OTCOEAMHEH OT LWKada ynpaBneHus.

CuvnoBble BBO/bl OCHOBHOW LIEMN U3roTOBMEHbI U3 apoMaTUYeCKON 3MOKCUAHON cMorbl. N3onsaums cunoBbixX
BBOJOB 13 CUIMKOHOBOW pe3unHbl obecrneynBaeT HeobXxoaumyto AnnHyY NyTn yTeukn. Cunoeble BBOAbI UMEIOT
NaTyHHble HAaKOHEYHWKM ANs COEeAMHEHWUs NPOBOAOB BO3AYLUHbIX NUHWA. 3aXuMMbl ANS NOAKMYEHUS
nposo,qoszmoryT ObITb NOCTaBMNEHbI B BUAE TYHHENbHbIX 3aXMMOB U APYIUX TUNOB pa3beMoB Ans NPOBOAOB
[0 260MMm°.

OpavH kabenb ynpaeneHus OSM nogxoguT Ans BCexX Tpex Moaenen. Toykow 3asemrieHus ssnsetcs 6ont
M12 BKpyYEHHbIN B KOMMYTALNOHHbLIA MOAYIb.

PykoBoacTeo nonb3osarena OSM Pexnoyszep OSM m
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3.2 Cxema NonepeyHoro CevyeHusa - OSM

1. BakyymHbIVi NnpepbiBaTenb

2. lsonnpoBaHHas NpuBOAHANA LWTaHra
3. MarHuTHbIV NpuBOA

4. Kopnyc 13 3noKCMaHOW CMOnbI

5. M3onsums cunosbix BBOAOB

6. 3axuMbl AN NOAKIIOYEHVS NPOBOAOB

|’:‘ e .
e -
1%
m (1]
1]
?ﬁ - -
= e

7. Kopnyc 13 HepxasetoLen ctanu

8. BcnomoraTenbHble nepeknoyartenu

9. TT (pa3Hoe pacrnonoxeHue B 3aBUCUMOCTH OT MOAENN)
10. JaTynkn HanpsKeHUst C EMKOCTHOMN CBA3bIO
11. Beikniovarowiasi NpyxxuHa
12. KonbLo MeXaHN4YeCcKoro oTKMYeHUs

lpumeyaHue: PacrnonoxeHue TT omnudyaemcsi 8 peknoy3epax ceputi OSM 30x u OSM 31x. Ha pucyHke
usobpaxkeH peknoysep cepuu OSM 300 .

Peknoyszep OSM PyxkoBoacTBo nonb3oBarensa OSM
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3.3 Pa3smepbl — OSM 15-310 u OSM 27-310

PBA OSM15-310 u OSM27-310 nsobpaxeHbl Ha AnarpaMmme Huxe.

Bont 3a3emneHus

[yroBas 3awura

1075

WHankaTop nosvumm

Konbuo MexaHuuyeckoro
OTKIOYeHUs!

OSM 15-310 OSM 27-310

Pasmep A 653 MM 744 mm
Pa3swvep B 668 MM 746 MM
Pasmep C 243 MM 283 MM

PykoBoacTeo nonb3osarena OSM Pexnoyszep OSM m
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3.4 Pa3smepbl — OSM 15-312 n OSM 27-312

PBA OSM15-312 u OSM 27-312 nsobpaxeHbl Ha gnarpaMme Huxe.

BonT 3azemneHus
CoeauHnTenbHbIN Kabenb kK RC

c 2 |0 8l

574
625
B

WHpukaTop nosvumm

Konbuo mexaHu4yeckoro
OTKN4YeHusn

OSM 15-312 OSM 27-312

Pasmep A 594 mm 677 MM
Pasmep B 668 MM 746 MM
Paswep C 514 mm 592 mm

m Pexnoysep OSM PykoBopcTeo nonb3osarensa OSM
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3.5 Pasmepbl — OSM 38-300

[OyroBas 3awmrta

PBA OSM38-300 nsobpaxeH Ha guarpaMmmMme HUXe.

BonTt 3aszemneHus

CoeauHuTenbHbIN Kabenb k RC

AN

WuaukaTop nosvuun
Konbuo
MeXaHM4YecKoro o)

OTKI4YeHus

4 e - +
QliutTn | i

PykoBoacTeo nonb3osarens OSM

%0

Pexnoyszep OSM
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3.6 Pasmepbl — OSM 38-302

PBA OSM38-302 nzobpaxeH Ha gMarpaMmmMme HUXe.

Bont 3a3emneHus

[yrosas 3awmTa CoepuHuTenbHbIA Kabenb k RC

oA }
@
3
©
@
O+ A

.2

WHpukaTop no3vummn
Konbuo
MeXxaHU4ecKoro 1

OTKIK4YeHusn

= W=

m Pexnoysep OSM PykoBopcTeo nonb3osarensa OSM




NOJA-5038-08

3.7 MoHTaXHbIN KOMMNAEKT KpenneHnsa OSM Ha onopy

270

200

MpumeyaHne: [aHHaga ckoba no3sondeT
NPON3BOANTL MOHTaX MUCronb3ys C-3axnm

&22 164 REF

= I ;
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] — = i3
O S l Abﬁ
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&322
o . ~ g ¥
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PykoBoacTeo nonb3osarena OSM Pexnoyszep OSM m
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3.8

OSM u TCH Ha onopy

MOHTaXHbIW KOMMNJIEKT AN COBMELLEeHHOro KpenneHus

Touykn noabema

[

430
3

222

At

60

3.9

CunoBble BBOAbLI OCHOBHOM Lienu

CunoBble BBOAbI

ocHoBHOM Uenn PBA OSM ocHalleHbl

obecneunBatoLine cnenywue pacCtodaHNA TOKa yTeYKM 1 3a30p.

Moagenb
OSM15-310/312
OSM27-310/312
OSM38-300/302

PacctosiHue ToKa yTeuku
596mMm
1066Mm
1284mm

3aszop
210Mm
296Mm
355mMm

n3onsumen wn3 CUIIMKOHOBOW pe3nHbI

BbICOKOBOMbTHLIE TEPMUHATLI COEANHEHMS NPOBOAOB BbINOMHEHbI B BUAE NATYHHbBIX TYHHENbHbIX 3aKMMOB.
Takne 3axmMbl nogxogaT ansa nposodos ot 40mm2 o 260MM?. lMpoBoga 3akpennsaTcs B 3aXumax OByMsi
LeCTUurpaHHbiMn BuHTamu. [pu HeobxoaMMOCTM, MNanbMOBblE 3aXWMbl MOrYT ObiTb YCTaHOBMEHbI Ha
CUNoBble BBOAbl BMECTO TYHHErbHbIX. Takne 3aXuMbl MMEKT [Ba CKBO3HbIX OTBEPCTUS Ha PaCCTOSHUU
44.45mm (1.75”) ppyr oT gpyra, Takum o6pasoM, YTO HaKOHEYHUK MOXET OblTb MPUKPYYEH K CUMOBbIM

BBOJAM.

38mm

44.45mm
(1.75")

NOJA
POWER

90mm

ManbMoBbIN 3aXNUM

Mcnonbayite
raeyHbIn KISy
M12 4yTObBI
3aTaHyTb OOonThI
0o 50Hwm.

Peknoyszep OSM

WcnonbeayiTte
8mm
LEeCTUrpaHHbIN
Koy YTOOBI
3aTSHYTb BWHTHI
[0 30Hm.

TYHHeNbHbLIN 3aXUM

PykoBoacteo nonb3oBarensa OSM



NOJA-5038-08

BbICOKOBOMbTHLIE TEPMUHANbl Ha CTOpPOHE (HOMMHaﬂbeIVI) WUCTOYHMKA o0bo3HaveHsl A, B wun C.
COOTBETCTBYHOLLNE BbICOKOBOJIbTHbIE TEPMUHAILI HA /J,pyr0|7| CTOpoOHE obo3HaveHbl R, Sn T.

3.10 TNMoacoeanHeHue KabenbHbIX NUHUNA

Ina peknoysepoB cepun 310 moryT GbiTb MCMONb30BaHbl KabenbHble MydTbl (YrroBble 3aXUMbl) BMECTO
n3onauumn cunoBbix BBoAoB. MHTepdenc 3axmma gomkeH obitb TN C Kk DIN EN 50181. Mogenb 3axuma
MOXET U3MEHHATLCH B 3aBUCUMOCTU OT MHOMMX (PakTOPOB BKIOYas HanpsKeHue NpoBOAa, XapaKTepUCTUKy
TOKa, pa3mMep npoBoAHUKA N OAnaMeTpa U3onaunumn Xunbl. |-|OKyI'IaTeJ'IVI OOJDKHbI NPUHATL BO BHUMaHWE 3TU
dakTopbl Npy BbIbOpe 3axnma.

3.11 WN3mepeHMe TOKa U HanpsXKeHUsA

N3mepeHune Toka npoussoantca Tpemst TT (3), oguH ons kaxgon dasbl.

I/13|\/|epeHV|e HanpsaXXeHna npounsBoguTCcA pdaTtynkamm KOTOopble COeOUHEHbI €MKOCTHOW CBSA3bl0 C
HanpgaxeHnem nogxogdaLinm K KaxxKaomMy BbICOKOBOJIbTHOMY TepMUHany.

3.12 MexaHun4yeckoe OTKII4YeHune

KonbLo MexaHW4eckoro OTKMIOYEHMSI COEeNaHO M3 HepXaBewllen CcTanM C KEenTbiM  MOPOLLKOBbLIM
nokpbITUEM. [INa akTMBaLMN MexaHn3ma TpebyeTcs NoTAHYTb KomnbLo ¢ yecunuem mexHee 30kr.

Korga konbLO MNOTSHYTO BHWM3, MPOMCXOAUT MexaHuveckoe OoTknoveHne n PBA OSM He MoxeT
yHKUMOHMpPOBaTh. ‘MexaHndeckunii 3anpeT AMNB’ oTpaxeHo Ha naHenu, Ans UHAuKauumM 3abnoknpoBaHHOIO
cocTosiHMSA. YTobbl BEpHYTb peKnoy3ep B HopMarnbHoe paboyee coCcTosiHUE, KOMbLO HEOGXOAMMO BEPHYTL B
ncxogHoe nonoxeHue “Beepx”.

3.13 UHgukaTtop no3vuumn

MHankaTop nosuuun OSM HaxoauTcsl Nog 3aLUTHOM KPbILLKOW

Ha HWXHEN YacTu KOMMYTaLUMOHHOIo mMoayns. PacnonoxeHune un

pasmep uHOoukatopa npeayCcCMOTpPEeHbl Takum 06pa30M, YTOObI
@ ero 6bIno nerko BMAHO C 3eMrun.

KPACHBIW nnavkaTop COOTBETCTBYET BKITOYEHHOMY COCTOSIHUIO
peknoy3sepa n 3EJIEHbIV oTkntoueHHOMY.

SA3bIk MHOMKaTOpPa MOXHO BbIOGpaTh NMpu 3akase 06opyAoBaHNs.

ABER FECH Ha pucyHke m3o0OpaxeHbl HeKoTopble U3  OOCTYMHbIX
unHavkatopos; IEC ctaHgapT | n O, KMTanckme CUMBOSbI UK
noptyransckue ABER (ABERTO - OTKIJT) u FECH (FECHADO -

BKI).

PykoBoacTeo nonb3osarena OSM Pexnoyszep OSM m
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4

LLkad ynpaBneHus peknoysepom (RC)

4.1

O6G30p

lkad ynpaBneHUs PEKnoy3epoM W3roTOBMEH W3 HepXaBelllei CTanu C MOPOLLUKOBLIM MOKPbITUEM U

obecneunBaeT IP66 cTeneHb 3awwmThl Ans 06opyaoBaHUS HaXOAsALWerocs BHYTPY LWKada.

RC vmeeT HagexXHble 3aMKN HapY>KHOW ABEpPLbl C 3anMpaHMeM B TPEX TOYKaXx, Kak M306paKeHo Ha pUCyHke,
dmKcaTop NONOXeHUs ABePLbl U NeTNX AN HAaBECHOro 3amKa.

Barapes
Bbiknovartens GPS
Gartapeu
3awuTHas aBepua
F—— (D Fa)
FEE Moaynb SIM
NaHenb Moaynum /O
onepatopa \ ¥
\\
\\
KapmaH ans ~A
AOKYMEHTOB = 4
g N [ Pastem kabens
L | /yupasneuvm
NS
)/k/
I |
|1 Mopayns pene
[
- I : |
B 4
ks
=] ol
Pyuka ¢ MexaHu3Mom 9
3anuMpaHus B TpeX ToYKax ry Kpennenue YCO
i /
L
= = = /
3 ~ iz
// P . ? =‘/. o
/ ° 1k
( . o
USB Bxopa E ‘k" 0 o N MutaHue
AnA CMS 5 s = /
‘ /-/
Bxopn
coeAUHUTENbHOro
% Q kabens
-— - -
Mopaynb ucto4Huka
nuTaHusa O
PoseTka o6wero
Ha3Ha4yeHus BxopHble
BxogaHule oTBepcTUa KoakcuanbHbie g;l::l;igl: 1o
ANA NPOBOAOE NUTAHUA BXoAHbIE LTbIpb 3a3eMneHus
oTBepcTUsA ons
aHTeHHbI paguo
lMpumeyaHue:

e Touku docmyna Wi-Fi, GPS u mobunsHo2o uHmepHema docmyrHbl MOJibKo 8 wkaghy yrpasneHus RC15.

lkadc ynpasneHmsa RC

PykoBoacTeo nonb3oBarens OSM
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Ha BHyTpeHHeIZ CTOpOHE Bepun nMeeTCAd KapMaH 0514 pyKOBOACTBa NMoJib3oBaTeNd U ﬂ,perVl OOKyMeHTauunu.

lWkacd ynpaeneHus paspaGoTaH Takum oGpas3oM, 4YTO onepatop UMeeT cBOGOAHbLIA OOCTYN KO BCEM
npubopam/kHoMKaMm yrnpaeneHus, naHenu ynpasnenms 1 CMS noprty.

ABTOMAaThI NUTaHUSA U po3eTka o0Lero HasHa4YeHnst Takke Nnerko OOCTYMHbI.

BHyTpeHHne Moaynv RC, coeamHuTenbHble MPOBOAA U TOUKU UX COeOMHEHUs], NMOPT CBSA3U MoNnb3oBaTens u
BXO[bl pesie Nerko AoCTYMHbl Y BUAUMbI.

MnactuHa YCO mMMeeT JONOMHUTENbHOE MECTO ANs pacnofnoXeHus YCTPOWCTB KNMeHTa TakuMX kak pagumo,
mogem, YCO u gpyroro obopyaoBaHus CBS3U.

Otcek MUI nmeeT MecTo AN AOMNONHUTENbHbBIX aBTOMAaTOB U YCTPOWCTB 3aLUMUThLl OT NepeHanpsikKeHus!.

HwkHAs cTeHka wkada ynpasneHns MMeeT MHOXECTBO OTBEPCTUA ANA NpPOBOAOB AOMOMHUTENbHbIX
YCTPONUCTB.

RC BkntovaeTt

e [laHenb ynpaBneHus
e [lpegycmoTpeHbl NETNN AN HABECHOIO 3aMKa

e MecTto ansa pagvo, mogema, YCO unu gpyroro obopynoBaHus kommyHukaumm (300 wupuHa x 165
BbicoTa X 180 rny6uHa)

e ABTOMAT 4S9 OTKMOYEHNS NUTaAHNUS

e Po3seTKy obLiero HasHavyeHus

e duKcaTOp MOMNOXEHWs ABEpLbl B OTKPLITOM MOMOXeHUM ¢ yriom 110°

e KapmaH Ang JOKYMEHTOB

e Bxop coeguHuTensHOro kabens ¢ 3allMTon OT BHELUHEro NPOHNKHOBEHUS
e CnusHOW unbTp C 3aMTON OT MbInun

e MI12 WTblipb 3a3eMneHus

e MHOXeCTBO OTBEPCTUIA A4S NPOBOAOB AOMONTHUTENBLHOrO 06opyaoBaHMs
e Beoikntovatens 6atapen.

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC m
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4.1.1

@22 108
/

/

2x@220 !G.B%
OFTING HOLE \.\
. )

 — | b

A

1080 [4252]
1020 [40.18)

930 [36.61]

G H
WITH 40mm (1.58) KEY

Pa3mepsbl wkada ynpasnenns RC

'\
-2 u
P22 10,871/ ]
MOUNTING HOLE 260 [1061)
309 (12 18)
Front View Side View
$20_[0.79]
ENTRY HOL &2 79
AUXILLIARY SUPPLIES "\ 400 [1575] EN?RYOHOLE
@20 10791 /" ADOITIONAL
ENTRY HOLE FOR ~~_ A L
AUXILLIARY SUPPLIES — - : g-Na%eRy 'iﬁojt .
R “ag% J;‘o“ ~ FORVOWIRING
> —
1 ~_ 216 _[063]
1 p 9 ’ '
'

M12 X 30 (172 X 1-1/4))
EARTH STUD (

|
BREATHER-

Bottom View

lMpumeyaHus:
e  Pasmepenl 8 droliMax ykasaHbl 8 CKOBKax.

lkadc ynpasneHmsa RC

“\.CONTROL CABLE ENTRY

16
ENTRY HOLE
FOR RADIO AERIAL

Isometric View

UIkagh ynpasneHuss RC15 umeem 0sa dononHumersnbHbIx omgepcmusi 05151 PaduoaHmeHHbI.

PykoBoacTeo nonb3oBarens OSM
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4.1.2

3 Pnase HY Lime

PyHKUMOHarNbHas cxema

dyHKUMOHanNbHas cxema peknoysepa OSM co wkadom ynpasneHns RC nsobpaxeHa Ha AvarpaMmme HUxe.

Recloser

OSM

TripCicse Ausiiary
Cos waiiches
:Control Cable
S—r Power
IRITTR——— Da'a
----- Control / Indication
lMpumedaHue:

AC Power

Scpply

o [ina OSM 312 ebicokogonbmHas nuHuUs umeem oge ¢ha3sbi.

BHyTpeHHU Moaynb ynpaBneHus peknoysepom OSM u

IPhone, iPad, PC with CMS ||
SmartPhone Software
) K. t
O SRy S B Y SO DT | E—— S EDCTTRERTIERRE: Co 3eees
RC
Cubicle Panel i
i
I ups & | v v B
| Switchgear Reli
Control o
I H
i [} A 4+ 4+ 4
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Remote SCADAICMSNG)

A APP Prolocos

HKLUWMW KOMMNOHEHTa

[MaHenb ynpaBneHust COOEPXNUT NONb30BaTENbCKUN MHTEPENC ANS yrNpaBreHnss onepaTopomM.

Moaynb uctouyHuka nutaHua (MWUIM) nogkntodeH k AC nutaHuto n npeobpasoBbiBaeT ero B DC nuTaHmne
ans moaynsa SIM.

Mopgynb SIM o6ecneunMBaeT KOHTPOSb MOLLHOCTMH,

obecneunBatoLme QHEepPru And OoTKNH4YeHNA N BKINOYEeHUA KOMMYTauMOHHOIo Mmoayna OSM.

3apagky Gatapeu M BKIOYaeT KOHAEHCaTopbl

Moaynb pene cofepXuUT OCHOBHOW MWKPOMPOLECCOpP YNpaBneHusl, BbINOMHAOWMI yHKUno 0bpaboTku
uundpposeix curHanos (DSP), YCO, nopTbl KOMMYHUKaLMKN N CTaHOapTHbIE LMdPOBbLIE BXOAbI.

MopTbl KOMMYHUKaLun 1 Mmoaynu /O obecneynBaloT BHELLHEE ynpaBneHne n yHKUUM UHAMKaUUN Ans
SCADA vnun gpyrux NpuUoXxeHUn yganeHHoro ynpasneHus (pagno/mogem).

LWkad ynpaeneHns RC Obin1 npoTecTMpoBaH B COOTBETCTBMM CO CTaHgapTamu TodHoctn EM. Cwm. yacTb 5
ansa 6onee nogpobHOro onucaHus.

lMpumeyaHue:

PasHbie mModynu SIM ucrionb3ytomes 8 3asucumMocmu om cOeOUHeHHo20 ¢ Hum muna OSM. Cwm.
yacmb 10.5 Crniucok dononHumenbHo20 06opydosaHus.

4.2

NMaHenb ynpasneHus (MY)

PykoBoacTeo nonb3oBarensa OSM

lkadc ynpasneHmsa RC
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MY umeeT 3anevyataHHylo MembOpaHHyto knasuatypy ¢ LED nogcseTtkon kHonok ynpaeneHus n 320 x 240
KK ¢ noaceeTkon onst NpoBeAeHUst HOYHbIX paboT.

MaHenb ynpasneHns ucnone3dyeTcs Ans JOCTyna K cneayroLien nHopmaumm:
e yMpaBrieHNe PeKnoy3epom 1 NHAMKaLUMA COCTOSAHUSA
e noppobHocTu onepauuii BO (PKypHan)
®  NPOCMOTP M U3MEHEHNE HAaCTPOEK CUCTEMbBI U 3aLUUTHI
®  MPOCMOTP M U3MEHEHNE HAaCTPOEK KOMMYHMKALIMM U cTaTyca nopTos
e NPOCMOTP BCex cHeTHMKOB (cHeTumkn SCADA 1 CHETUMKN U3HOCA)

e MPOCMOTP XypHana cobbITuA.

BHewHurn Bua MY unsobpaxeH Ha
pUCYHKEe crneBa, Kaxkgas rpynna
KHOMOK oGbAcHAETCA B
crieaylolei CekLmn.

OcHoBHoe
YnpaeneHue

Muakokpuctannuueckns BCTPOEHHbIE B naHenb LED
Aucnneit (KKA) oTpaxatoT ctatyc (Hanpumep Bkn.
mnn  Otkn.). Korga HaxumaeTe

KHOMKY  yMpaBMeHus HadvHaeT

murate LED wHOukaTtop ‘HOBOro

crartyca’, O3HavarLwun, yTO
U3MeHeHne ObINo MNPUHATO U
obpabaTbiBaeTcs. Korpa

U3MEHeHWe  MOATBEPXOEHO MU
BCTynaetr B pfgeuncteue, LED
uHaukatop  ‘ctaporo  cratyca’
3aTyxaeT u LED ‘HoBoro cratyca’
Ha4YMHaeT ropeTb MOCTOSIHHO. JTa
Ynpasnenue XK onepauusa He AOMXKHa 3aHUMaTb
bonee o4HOW CeKyHAbI.

LED “CUCTEMA B PABOTE”
MuUraet OAWH pa3 B CEKyHAOY npu
HopManbHoun paboTe.

Fopsauve
Knaesuwm

LED “Pabota Ha JlnHun” ropwut
Koraa akTUBMPOBaH pexum paboTa
Ha TINHUA. Pexum KN
aKTUBMPYETCA C 3KpaHa cTaTyca
3alWNTbl UKW yOAneHHO U MOXeT
OblTb [OeaKTMBMPOBaHa TOMbKO C
TOr0 UCTOYHMKA C KOTOporo Gbina
3anyueHa.

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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4.2.1 OCHOBHbIe KHOMKU ynpaBrneHus
BKIN/OTKI MY pomkHa ObITb BKIKYEHaA npexae 4YeM nonb3oBaTeflb MOXET
BKN ncnonb30BaTb €e AN KOHTponsa u ynpaenenus. MY BknoyaeTca oT
OTKI HakaTus noboN KHomku. [laHenb aBTOMAaTMYECKM BbIKMOYAETCS
€CNnu He NPOU3BOAUTCA HUKaKMX OENCTBMIA Ha NPOTSKEHWMM NATU
MUWHYT.

KHonka BKI/OTKI Takke npegocraBnseT BO3MOXHOCTb
TectupoBaHusa XXKI 1 Bcex CBETOAMOAOB MHAMKaUuW. HaxaTue u
yOepXXaHue KHOMKU npuBedeT K muraHuto Bcex LED u nosiBneHuto
TecToBoOro wabnoHa Ha XXKK[,.

MECTHEIR — AMCTAHL SRS KHonka PEXWM npegHasHadeHa [Ons yCTaHOBKM pekroysepa B
°®° MECTHbIN UNN ANCTaHUMNOHHBIV PEXUM yrpaBrneHus.

Korga BbibpaH MECTHbIV pexuM ynpaBneHus , nHaMkaums JoCTymnHa
Kak Ons MeCTHOro Tak WM ANnd OUCTaHUMOHHOro npocmoTpa, HO
ynpaBneHne MoxeT ObiTb BbIMNOMHEHO TONbko Ha MecTe. Korga
pekrnoy3ep HaxoouTca B AWCTaHLUMOHHOM pexume  ynpasrieHus,
NHAMKaUMS JOCTYMNHa Kak Ansg MecTHOro Tak v Ans AUCTaHUMOHHOro
nNpocMoTpa, HO ynpaBreHue MoxeT OblTb BbIMNOMHEHO TOMbKO C
OVNCTaHLUMOHHOrO UcTOoYHUKa. [lpocMoTp BCex QAaHHbiX 4Yepes
MecTHbIn XKKI] goctyneH B ntobom pexume.

WNcknioyeHnem ABnsieTcs pexmm KOHTPOIb
oTknoyeHns. OTkMoYeHne MoxeT ObiTb BbINOMHEHO SOKanbHO UK
yAaneHHo, He3aBMCUMO OT pexuma ynpaBneHus, OO Tex Mop, noka
He BKIMIOYEH "pexnM orpaHuyeHmns OTKNYeHns".

Korgpa BBegeHa ycTtaBka “OrpaHuMYeHHbI PEXMM OTKITYEHUs” U
YCTPONCTBO HaxoAWUTCA B pexuMe AUCTaHLMOHHOIO YrnpaBneHus,
Torga KOMaHObl Ha  OTKMKOYEHWE C  MECTHOrO  UCTOYHUKA
3abnokmMpoBaHbl UNU €cnv YCTPOMCTBO HaXOOAWUTCS B MECTHOM
pexvMme ynpaBneHus, Torga KOMaHAbl Ha  OTKMK4YeHMe C
OWCTaHLMOHHOIO UCTOYHUKA 3abrnokmMpoBaHbl. YcTaBka “OrpaHnynTb
PEXMM OTKIIOYEHUST” MOXET BblTb HACTPOEHA Yepes NTOMUKY N YMHbIE
ceTu.

lMpumeyaHue:
e Bce uHmepgpelicbi kommyHukayuu ekmoyas /O u nopmei

KOMMYyHUKayuu  mo2ym  Obimb  CKOH¢bueypuposaHbl  Kak
MecmHbIl mak U ducmaHUUOHHbIU rosib3oeamerib.

‘I' (BKINKOYEH) KpacHas kHomnka o603HavyeHHas Kak ‘I’ ncnonb3yeTcsa Ans BKAYEHWS
peknoysepa. [laHHas onepauus BbINOMHAETCH TOMNbKO B Cy4Yae ecnu
MY Haxogutcs B MeCTHOM pexume ynpasnenus. Ecrnm [1Y
Haxo4uTCs B OUCTAHUMOHHOM peXnMe ynpasreHus, To onepauns He
BbINOMHUTCS.

PyHKUMS 3a4epXKKN BKIOYEHUST MOXET ObiTb 3anporpaMmmupoBaHa B
MY, 4ytobbl NpU HEeO6GXO4MMOCTU MO3BOMWTL ONEpPaTopy yAANUTLCA
Ha 6e3onacHoe paccTtosiHue. NMocne HaxaTtus kHonkn BKITKOYEH Ha
KK nosiButcs cooTBeTcTBylOwee coobuieHve n LED mHgukaTtop
kHonkn BKJIKOUEH HayHeT wmwuratb. Haxatne kHonkm CBPOC
OTMEHWUT OMepauuto BKMOYEHMS, B MPOTUBHOM CIlydae peKnoysep
npou3BeneT BKIOYEHUE T[IIABHbIX KOHTAKTOB MOCME WUCTEYEHMS
BpemeHu 3agepxkn. Cm. yactb 8.1.

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC
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‘O’ 3eneHaa kHomka o6o3HauyeHHas kak ‘O’ wucnonb3yetcs Ans

(OTKITKOYEH)  oTknoyeHnss  peknoysepa. [aHHaa onepauuss MOXeT ObiTb
BbIMOSfIHEHA Kak B MECTHOM TaK W B AMCTAHLMOHHOM pexume
yrnpaBreHusl.

lMpumeyaHue: Kozda OSM He coeduHeHO co wKaghom yrpasneHus, oba
LED uHdukamopa rnozaweHsl.

4.2.2 KHonku ynpaBneHusa XXKI

KHorka koHTpacTta [loactpovika koHTpacta XK npousBoauTcs NyTeM yaepxaHust unu

KK MHOIOKpaTHOro HaxaTtusi AaHHOW KHOMKW ANA M3MEHEeHUs HacTpoek
KoHTpacTa. Koraa kHonka otnyleHa, koHTpacTt XKK[ octaHeTcsa Taknum
KOTOpbIA OblsT HA MOMEHT OTNyckaHust KHomku, ecrnm RC He Obin
OTKIOYEH OT MUTaHMS.

KHonkn OTN KHOMKM npegHasHa4veHbl OnAa nepemMelieHna no MeHHo ny nm
HaBurauum N3MEHEHNS 3HaYEHUI HacCTpOeEK.

KHOMkn BBEpPX W BHW3 UCMOMb3YIOTCA ANA W3MEHEHWUS 3HauveHun,
nocrie TOro kKak Heobxogmmoe norne Obulo BbiGpaHo Ans
pedakTupoBaHus. Ecnn nsameHsiemoe 3HayeHue SBMSETCS YWCIoM,
Torga WCMONb3ylTCA KHOMKW BneBo M BNpasBo Ans  Bbibopa
N3MeHsieMol UMdpbl, KHOMKA BBEPX W BHM3 WCMONb3YHOTCA AN
N3MEHEHUS 3HaYeHNs TOMbKO BblGpaHHON LNdpBI.

KHonka BBO[ KHonka BBO/[] ucnone3yetca Ans BXxoga B BbIOPaHHbLIA MYHKT MEHIO.
Mocne HaxaTtus kHonku BBO[, XKK nnubo nepexoaut Ha crieayoLumi
BbIOpaHHbIV MYHKT MEHI0 NMOOo BbIOMPAET YCTaBKM B CKOOKaXx.

Bce HacTporku 3alimieHbl NaponeM, KPOMe TEX KOTopble 4OCTYMHbI
NCMNOSb30BAHNEM 11 UCNOMNb30BaHUS KHOMKaMKU ObICTpOro goctyna,
CM. yacTb 4.2.3.

Maponb 3anpawmBaeTcs asBTOMaTWYeCKW, Korga norb3oBaTesb
MbliTaeTcs pedakTMpoBaTb 3alWEeHHble napameTpbl NepBbl pas3
nocne BkntoyeHus MMY. VcknoyeHrem aBnseTcs HacTponka yHKLMK
A3, koTopas He TpebyeT napons. [laponb yCTaHOBMEHHbIN 3aBOAOM
no ymonuyaxuto - “NOJA”.

IOna npumepa, Kak BBOAMTb Maponb cM. YacTb Error! Reference
source not found.

KHonka CBPOC KHonka CBPOC wucnonb3yeTcst Anst BbIXo4a W3 TEKYLLEro MEHI0 Ha
npeablaylimMii  ypoBEHb MEHK WM ANsS  OTMEHbl  U3MEHeHWI
BblGpaHHOro napameTpa.

Knonku ynpasnexusa XK1 o6ecneumBatloT 4OCTYN K Cneayrowmm OyHKUMAM B CTPYKTYpe MeHto [1Y:

e  MPOCMOTP cTaTyca CUCTEMBbI, aarbl n BPEMEHMN, COCTOSHME pekroy3epa
(BKITHOYEH/OTKIHOYEH/3a0M0OKMPOBaH), HEWUCMNPaBHOCTEN W NpeaynpexaeHuin, cratyca 3awuThl,
ctatyca |/O, cTaTtyca UCTOYHMKA NUTaHUA, CUTHaNoOB UHAWMKaLUMW, CTaTyCoOB MOPTOB KOMMYHUKaLMKN 1
BBEAEHHON 3alUnThbI

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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e MPOCMOTP JXXypHana coGbiTWiA, >XypHana onepauuii BKIIOYEH/OTKIIOYEH, CYETYMKOB M3HOCa,
CYETUYMKOB HewucnpaBHocTel, cyeTumkoB SCADA, HacTpoeK CUCTeMbl, HacTpOeK Fpynn 3aliuThbl,
HacCTPOEeK KOMMYHWKaLUK, HAaCTPOEK NPOTOKOIOB

e MPOCMOTP naeHTudmkaumm komnoHeHta RC 1 Bepcuii nporpaMMHoOro obecneyeHms

e [POCMOTP CEpPUIHOro Homepa peknoysepa OSM, K0ahULMEHTOB N3MEPEHUI 1 KanNnOpPOBKM
e M3MeHeHMWe cTaTyca 3alMTbl BCEX YCTaBOK, KPOME UMEH rpynn 3aluThbl

e TecTupoBaHue paboTtocnocobHocTu I/O pene

e oTknoYeHue MY n BKI/OTKI nutaHns BHELIHEN Harpy3ku

e NPUHYOUTENbHOE COXpPaHeHWe CUCTEMHbIX AaHHbIX.

Cwm. vactb 11.10 ans FIO,D,pO6HOFO OonnucaHmnd Hasuraymm no MEeHK 1 pacrnosyioKeHunA yCTaBOoK.

4.2.3 KHonku 6bicTporo gocrtyna

KHonkn 6bICTpOFO 00CTyna no3BOJIAKT onepaTtopy M3MEHATb CTaTyC 3allUTbl U aKTUBHYIKO rpynny 3allUTbl
HaXXaTMeMm O4HOW KHOTKM.

MY pocTynHa ¢ OAHOM M3 MATU BO3MOXHbIX KOHUIypauuin KHoMok 6bicTporo goctyna. lNpumevanue, and
BO3MOXXHOCTW WCMOfb30BaHNS KHOMOK ObICTPOro [0CTyna, OHWM OOMKHbl OblTb BBEAEHbl B HaCTPOWMKax
cuctembl (cm. YacTb 8.1).

HaxaTne nobon u3 KHomnok BbicTporo goctyna ByaeT LMKINYECKM U3MEHHATbL COOTBETCTBYHOLMI NnapaMeTp
Ha BKJT n OTKIJ1, 3a nckno4YeHnem KHOMKN akTMBHas rpynna (CM. Hmke).

lMpumeyaHue: KHonku 6bicmpo2o docmyna He docmyrHbl Ko20a 88e0eH pexxum paboma Ha JTUHUU.

KHonka 6bicTporo goctyna 3ALL ucnonb3yeTcss ONs BKIKOYEHUS WM OTKIOYEHUST 3alumThbl.
Korga vHavkaTop KHOMkK B noroxkeHun OTKI, BCe 3alUUTHbIe 3MIEMEHTbI BCEX MPyMn 3aluTbl
OTKIOYEHbI.

KHonka 6bicTporo goctyna 333 wucnonb3yetcsa Onsi BKIKOYEHUS M OTKIOYEHUSA BCeEX
anemeHToB 333 ans Bcex rpynn. Koraa nHavkatop B nonoxeHun OTkN, Bce anemeHTol 333
(Bkntoyasa O33) OTKMOYEHBI.

lpumeyaHue: Oma KHorka He akmusHa rnpu pabome ¢ o0Hoga3HbIM peknoy3depom OSM 301.
KHonka 6bicTporo pgoctyna O33 wucnonb3yeTcda Ans BKAYEHUS U OTKIOYEHMS BCeX
anemeHToB O33 ansa Bcex rpynn.

lNMpumeyaHue: Sma KHoMKa He akmusHa rpu pabome ¢ oOHoghasHbIM pekroysepom OSM 301.

KHonka GbicTporo goctyna AlNB ucnonb3yeTcs Ans BRHOYEHUS U OTKMOYeHnsa umkna AllB
0N BCEX 9NeMEHTOB aBTOMAaTMYECKOro NOBTOPHOIO BKMOYEHUS ANd BCEX rpynn 3aLuThbl.

KHonka 6bicTporo goctyna XH ucnonb3yeTca ANs BKMOYEHUSI U OTKMOYEHUS yHKUUK
BKIMIOYEHNS Ha XOMNOAHYI0 Harpys3Ky Ans BCex rpynn 3aLuTsbi.

KHonka ObicTporo pgoctyna PJ1 ucnonb3yeTca Ans BKIKOYEHUS U OTKIIOYEHWUS BCEX
3NeMeHTOB 3awuTbl pexuma PJ1 gns Bcex rpynn 3awmTbl. 3Ta yHKUUA MOXeT ObiTb
npuesa3aHa k pyHkumm XKJ1. Cm. yacTb 6.1.8.

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC m
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KHonka GbicTporo goctyna Pl ucnonb3yetcsa ans Bolbopa, OOHOM M3 YeTblpeX, aKTMBHON
rpynnbl 3awmTel. Mocne Bbibopa noaxoasiien rpynnbl (oToOpaxaeTca murawowmm LED),
HaxmnTe BBO[ onsa aktnBaumy BeIGpaHHOW rpynmbl. I3MeHeHne akTMBHOW rpynnbl 3aLUUThI
NPUBOAMT K COPOCY BCEX 3aLLMTHBIX 3/IEMEHTOB.

KHonka GbicTporo goctyna ABP ucnonb3yetca ans BKIHOYEHUS U OTKIOYEHUSA QYHKUUK
ABP. Cm. vacTb 6.10.

KHonka 6bicTporo goctyna A3 ucnonb3yeTcsa AN BKIKOYEHUS U OTKNIOYEeHUs yHKummM AS.
Cm. yacTb 6.11.

N Knonka GbicTporo goctyna 3MH ncnonb3yeTca Ons BKIOYEHUS] U OTKIIOYEHUS 9NeMEHTOB
3MH (3MH1, 3MH2 1 3MH3) ans Bcex rpynn 3awutbl. CM. YacTb 6.2.12.

4.3 NMporpammHoe o6ecneyeHne CMS

MakeT nporpammHoro o6ecnevyeHns CMS npegHasHayeH AN HACTPOWKM U ynpaBneHns BceMu yHKLMSAMM
M ycTaBkamu. OTo nporpammHoe obGecrevyeHne SIBMAETCA KOMMIMEKCHbIM MHCTPYMEHTOM Ans HaCTPOWMKM
YCTPOICTBA U NO3BONSIET NOMNb30BaTENHO:

e HacTpauBaTb yCTaBKW BCEX pere
e 3arpyxaTb BCe YCTaBKM C KOMMbIOTEPA Ha pene

e 3arpyxaTb BCe YCTaBKMW, XypHanbl COGbITWIA, NPocWnM HeucnpaBHOCTEW, MPOUIIM Harpysku,
CYETYMKN HEUCNPABHOCTEN, CHETUMKM U3HOCA C Pere Ha KOMMbITEp

e pocMaTpvBaTb Yepe3 MHTEPHET BCe yCcTaBkW, ynpaenate OSM, HacTpamBaTb 3fIeMEHTbl KOHTPONS
cTtaTyca 3alluTbl, CUMHXPOHU3WPOBAaTb Bpems/gaty C 4acamMmu KOMMbOTepa M CTupatb OaHHbIE
npoduns Harpysku

e COPTMPOBATHL XypHaribl U MHOPMALUIO NPOGUISA ANS YNPOLLEHNS aHanu3a AaHHbIX

e pacnevaTbiBaTb YCTaBKU U BCE apXMBHbIE laHHbIE pene

e reHepupoBaTb rpacuyeckoe OTOOpaxKeHNe HEUCNPABHOCTEN U AaHHbBIX MPOCUNSA Harpy3sku

e UMMOPTMPOBATL U SKCMOPTUPOBATL HACTPOWKM YCTaBOK AN UCMONb30BaHUS OPYTUM NEpPCOHaNom

e HacTpamBaTb KpuBble COBCTBEHHble U cTaHdapTHble KpuBble BTX wucnonb3ys rpaduyeckui
UHTEpdeEenc

e o0becneumBaTb KOOpAMHALMIO pefie NyTEM MMMOPTa XapakTepUCTUK KOOPAMHUPYIOLWErO YCTpocTBa
13 GUBIIMOTEKM KPUBBIX 3aLLUTbI

e HacTpauBaTb yCTaBKu NpoTokona ans ynpasnexHms co SCADA.

KomnbtoTep ¢ 3anywieHHbiM CMS MOXeT coeamHuTbea Hanpsamyto ¢ RC yepe3 mecTHbin nopt USB
(pacnonoxeHHbin nog MY). Tun coegnHenns B CMS gormkeH 6bITb ycTaHoBmneH kak “lMpsamon”. USB nposog
porxkeH 6biTb Tvna A k B u makcumaneHoW anvHHon 3m. Ecnin ucnone3yetca yonuHutens nposoga USB
Torga Heob6xoaum OOMNOMHUTENBbHBIA UCTOYHWUK NUTaHNS.

CMS MOXeT ObITb Takke CoOeANHEH ANCTAHLMOHHO, yepeas rnocnenoBartesibHoe npamMmoe, MUHTepHeT Ui onTo-
BOJIOKOHHOE COeAVHEHNE, YTOObI 06ecneynTb 0O0CTyn K RC onsa vHxeHepos.

Cwm. vactn 8.2 n 8.3 n NOJA-559 CMS [lMomowb davn gns 6onee nogpobGHOro onucaHust ynpaeneHus u
nHaukaumm Yepes CMS n SCADA.

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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lMpumeyaHus:
e B CMS, cepuliHbili Homep OSM onpedensem mun peknoy3depa. Obpamume sHuMaHue, Ymo pekoy3epbl OSM
312 cosdaHbl Kak 3 chasHble ycmpolicmea.
e Peknoy3epnl ¢ 0.2A O33 cos0aHbl Kak “3 ®asHbie O33” ycmpolicmea.

4.4 Moaynb ncrouyHuka nutadua (MUMN)

MU ob6ecneunBaetr DC nuTaHne (BbiNpsiMieHHbin AC), OT(UNbLTPOBAHHOE U 3alUULLEHHOE OT
nepeHanpsbkeHunin, k SIM. O6bivHO, AC nutaHme Ha Bxoge MUI obecneunBaeTcst Yepes noHwkawwmn TCH
UIN OT JIMHUW C HU3KUM HanpsiKeHneM.

HononHutensHo goctyneH MUIM ¢ ABymsa Bxogamu ans npucoeanHeHns BTOporo UcTovHmka AC nuTaHus.

Bxoabl aBTomata MUI n TepMuHan 3a3emMrneHnsa 4OCTYMHbI NOCe yaaneHnsa 3aWwmTHOM KpbIWwKu, ABTOMaTbI
MWIM gomkHbl BbITb OTKNKOYEHBl, Nepen NepekniovYeHneM HanpsbkeHus nutaHus co 110Bac Ha 220Bac u
HaobopoT. PacnonoxeHue npoBoAKnN U306pakeHO Ha guarpaMmme HUXe.

[pyras CTOpoHa WCTOYHMKa NuUTaHus mmeeT 6.3A M205 npegoxpaHuTenb, PacrofioXeHHbIN Ha BepxHen
yacTu.

MWI nmeeT SONOMHUTENBHYIO PO3ETKY PacnofoXeHHyK crieBa OT aBTOMAaToB, ANs MUTaHUSA YCTPOWCTB
onepartopa, Takux kak OlMH.

MpepoxpaHutenn
ABTOMaTBLI i
110V
@ / A WARNING
VOLTAGE ONLY CHANGE
HOHOHHMT. © /e SELECT SWITCH WHEN
poseTka _| N ] v BREAKER IS OFF
~_ 1] 220V
I~ “ J
S e
o Mepekntoyatensb
\ BXO4HOI0 HanpsXXeHns
TepmuHan
3asemMneHus
A NE

UcTouyHuk AC nutaHus

lMpumedyaHue:
o MU ¢ dsyms exodamu, cofepxum 2 X nepekoyamersi HarnpsixeHusl, 2 X 8mMmOopUYHbIX npedoxpaHumerns U 2 X
ucmoyHuka AC numarus. Cm. yacmpb 10.5 Criucok dornonHumeibHo2o obopydoeaHus .

WARNING: The earth wire MUST be connected, even if in a

workshop/testing environment. Failure to comply may result in
damage to equipment or personal injury.

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC m
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4.5 Moaynb SIM

SIM obecneuvBaeT ynpaBneHWe MOLLHOCTbIO, 3apsgky OaTapen, Bkwo4vaeT B ceba  KoHOeHcaTopsbl
obecneynBaroLLme SHEPIUIO NS OTKIIOYEHNS U BKITIOYEHNST KOMMYTaLMOHHOIo moayns OSM.

Mogynb SIM npeoGpa3oBbiBaeT cuUrHarnbl yNpaBneHUs ¢ pene Ha OTKIoYeHNe/BKIoYeHEe B MMMYSbLCbl TOKa
npunaraemsle K KaTyLlke MarHuta, And nepeBoja KOHTaKTOB BO BKIMHOYEHHOE M OTKIHOYEHHOE MOJSIOXKEHUE.
SIM Takke npeobpa3oBbIBAeT CTaTyCc BCromoraTenbHoOro nepekntoyarens OSM B NOMMYEcKUi curHan
no3nunn, Ans UCNoNb30BaHUA 3alLUUTON N AaneMeHTaMu UHAMKaLuMm pene u punbTpyeT aHanoroBbIn cUrHan
OT KOMMYyTaunoHHoro moaynsa OSM.

Mogaynb SIM KOHTpOnMpyeT UCcnpaBHOCTL Lienu kaTywkn OSM. B 3aBucnmocTu oT npobnemsl B XypHane RC
OypeTt 3apeructpupoBaHo cobbiTue HemcnpaBHocTM ‘OSM OC’ (pasoMkHyTas uenb), ‘OSM K3’ (kopoTkoe
3aMblikaHne) unu ‘UisonupoBaHHas katywka' (MexaHn4eckoe OTKITHYEHME).

KOH,D,eHcaTOpr OTKNMKOYEHNA W BKIKOYEHUA WMMEeT OOCTaTO4YHYH0 €eMKOCTb AnA obecnevyeHuss MNONHOro
paboyero umkna aksmBaneHTHoro O — 0.1¢ — BO — 1c — BO — 1c — BO. KoHaeHcaTopbl nepesapskatoTcs 3a
60 cekyHA nocne BbINOMHEHMS Takoro paboyero Lumkna.

KoHaeHcaTopbl 3apsikatotcst B TedeHun 60 cekyHa (o1 MAT) nocne coeamHeHns coeanHUTeNbHOro kabens K
peknoysepy.

—
LN~
_1:
(] 5
]
N
S

k‘ 8 - §
——
“——d
- 1
m—
YO RELAY % I 7 o B ‘J %
e S\ Shk CURoy Sl =1 ¥
\ |
- ) \ ) i | B
AR ¥ 3 L P l N e s—
POWER BATTERY EXTERNMAL FLASHING LED SWITCHOEAR TO RELAY
™ "™ SUPPLY (TO INDICATE CONTROL CANBUS &
12V OC OUT  SIM RUNNING) caARLE POWER

SUPPLY

lpumeyanue:  Vcrionb3yromces pasHbie Modynu SIM & 3asucumocmu om muna rpucoeduHeHHo2o OSM. CwM. yacmb
10.5 Cnucok dononHumenbHo20 060pydo8aHus.

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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4.6 Moaynb pene

Moaynb pene oTBevaeT 3a Bce yHKLMM JOCTyNHble B RC No cpeacTBOM B3aMMOOENCTBUS C PEKIIOY3epOM

OSM, SIM u Iy.
Mopaynbe pene BbinonHsaeT cnegyoLime yHKLUN:
e l/13mepeHue
e 3awuty
e KoHTponb
e YnpaBrneHve n HaMKauuio.

SIM
coeauHeHue

7/

O o
|

§ S—

WHTepHeT nopT

NOJA Power O}

Nanene (RS232P)

\ 4
'
m
i
o
N
S

SIM CoeauHeHue

MaHenb USB (CMS)

USB A USB B USB C LED uHaukatop
pa6otbl pene

SIM coeauHeHune

RS232
SCADA MopT

WHTepHeT nopt

IN1 IN2 IN3

MNanenb (RS232P)

MNanens USB (CMS)

USB A e | @

USB B T

Wi-Fi aHTeHHa

Pene RS232
REL-01 X
REL-02 X
REL-15 X
REL-15-4GA (Eepona/APAC) X
REL-15-4GB (Amepuka) X

@@ 000
!

LED

RS232
CADA nopt

Cnot anA yctaHoBKM SIM-KapThbl

4G aHTeHHbI GPS LED unaukaTopsl
Wi-Fi, 4G n GPS

X

X X X X

PykoBoacTeo nonb3oBarensa OSM

USBB USBC
X X
X X
X
X
X

TOp

pabotkl pene

MopTbl KOMMYHUKaLuu

USBA

IN1 IN2 IN3

LA

X X X X

N

CoepuHeHue moayns 1/0

f SIM coeguHeHue

CoepuHeHune mopyns 1/O

4G GPS

Wkach ynpasneHuna RC m
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lMpumeyaHus:

o [lna wkagpa ynpasneHus RC15 docmynHbl pasnuyHbie molynu REL-15 docmynHbl 6 3asucumocmu om
rnoddepxusaemMo20 mura comosol cesa3u. Cm. yacme 10.5 Criucok dornonHumenbHo2o obopydoeaHuUs.

e  Modyne pene 15 umeem mpu dononHumernbHbix LED dns uHdukayuu cmamyca Wi-Fi, 4G u GPS. Cwm. yacmb
10.3.1.2 Pene.

4.7 UHTepdencbl KoOMMyHUKaLmm

OuctaHunoHHoe coeauHeHne ¢ RC moxet ObITb ocyLiecTBneHo nytem coeguHeHua C MHTepq)eVlcaMl/l
KOMMYHUKaUMn nnn nytem ncnorib3oBaHmnA OONOJTHUTENbHbIX /0 Mo,u,yne|7|.

Bce I/IHTepd)el;lel KOMMYHUKaL W BKINo4Yasa /0 Moaynn U NnopTbl KOMMYHUKaLUN MOTyT ObITb Ha3HaYeHb! Kak
MECTHbIN Tak 1 OUCTaHLUNOHHbIN NONb30BaTENb.

Bca npoBogka nopToB KOMMYHWMKaUMW AOMMKHa OblTb M3 9KpaHMPOBAHHbIX MPOBOAOB C  3KpaHamu
3a3eMIeHHbIMM TOMbKO C OAHOMO KOHUa Ha 3a3emneHue wWwkada RC. lNpoBogka KOMMYHVKALIMOHHOMO
obopyaoBaHus, B MecTe Bbixoga M3 wkada ynpaeneHus RC, gomkHa 6biTb n3onnpoBaHa Ha MUHUMyM 3kB
C 3awmTon OT nepeHanpsxeHun 1kBT unu Gonblie Ans npefoTBpalleHns MPOHUKHOBEHWS BHELUHWX
nepeHanpskeHMn B Wwkad ynpasneHuns. Takke, AOrmKeH BblTb yCTaHOBNEH COOTBETCTBYIOLWNIA (hepprnToBbIN
dunbTp RFI, pacnonoxeHHbIN ¢ BHYTPEeHHEN CTOpoHbl RC, Kak MOXHO Brivibke K HUXKHEN CTEHKe.

Ecnu ycTtaHoBneHa aHTeHHa Ansi YCTPOWCTB CBA3M, Takke Heobxoammo ycTtaHoBUTb ONMH Ha HUXKHEN CTeHke
LWKadga ynpasneHus.

Wkad ynpaBneHuss RC nocTaBnsieTCs C MOHTaXHOW naHenbko AN YCTPOMUCTB KOMMYyHUKauUuW, Ang
yCTaHoBKM 0bopyaoBaHusa pa3mepom He Bonee Yyem 300w x 1658 x 180r mm. RTU MoHTaxHasa naHens YCO
OCHalleHa ©OapallkoBbiMK ramkamu. [lonb3oBaTenb MOXET MPOCBEPNUTbL OTBEPCTUMS AN  MOHTaxa
noaxoaswero YCO.

4.7.1 MecTHble uncpoBbie Bxoabl

Pene umeeT Tpu cTaHOAPTHBIX MECTHBLIX LUMPOBLIX BXoAa. TUM BXoAaM MOryT OblTb Ha3HayeHb! Nobble
cTaHOapTHble byHKUMM yNpaBneHusl, CM. YacTb 8 YnpaBneHue 1 MHAMKaLWS Ons onncaHns NosiHOro crivcka
OOCTYMHbIX YpaBreHui.

LincbpoBble Bxoabl ABMAAOTCA CYXMMU COEAUHEHUSIMU, KOTOPbIE He TPeBYHOT HanpsikeHusl ANs YCTaHOBIEHUs!
COEAMHEHMS.

BXO.lJ.bI He U3oNInpoBaHbl U HE OOJIKHbI ObITb HanpaMyr coeaunHeHbl C npoBodaMu BbiXogdaWMMN U3 LIJKaCba
ynpaBlieHuA. ,D,J'Iﬂ msondaumm BXopos, npu coeguHeHUn C BHELWHUM oﬁopy,u,osaHmeM, OOJTXHO ObITb
MCNOJ1b30BaHO NMNPOMEXYTOYHOE pene.

TuUnUyHBIM NnpMMeHeHnemM 3TUX BXOOOB ABNAETCA KHOMKa BKIMHOYEHWUA rNaBHbIX KOHTAkTOB BblHECEHHadA B
OCHOBaHue LIJKaCt)a ynpaeneHna wunnm nepeknwdartenb aAnda WHOUKauun OTKpbIBaHUA OBEpU LIJKa(*)a
ynpaBJieHuA.

Common Terminals

Relay Module
OO0 OO0
Digital Inputs N1 N2 N3
‘ +—fh_+—/’h_+ Commmon Relay Module Terminals
— N ™ N2 N3 [—

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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4.7.2 dononHuTtenbHble moaynu |/O

Co wkadom ynpaeneHnss RC gononHutensHo MoryT ObITb NocTaBneHbl 40 AByx moaynen /0. Kaxabiv
moaynb I/O nmeeT BOCEMb BXOA0B U BOCEMb BbIXOA0B 6€3 HaNps>KeHUsA ¢ HOPMaribHO OTKPbITbIMU U
HOpMasbHO 3aKPbITbIMU KOHTaKTaMW.

Ona kaxpgoro Bxoga MoxeT OblTb 3anporpaMmupoBaHa nwbas pyHKUMS yrnpaBneHus, MCnonb3ys
nporpammHoe obGecnedeHne CMS, cMm. yacTb 8 Ansl OMMCaHMs MOJTHOMO ChMcka (OYHKUMI ynpaBrieHus
[OCTynHbIX Ansa mogynen /0. Tawke, ONst KaXOoro BbIXoga MOXET OblTb 3anporpammMmupoBaHa niobas
KOMOUWHaUUSA OOCTYMHbIX MHAMKAUMIA, CM. YacTb 11.6 onsi onMcaHus MoSTHOro CnMcka AOCTYMHbIX MHOMKALWUA.
3aBoACKME HAaCTPONKN (OYHKLMIA yripaBneHnst u ungukaumm ana mogynen |/O onvcaHel B Yactu 8.4.

I/0 Outputs

I/0 Inputs Output 1 NC

Output 1 NO
Output 2 NC

Inputl (+)

Input 2 |

+}
T Output 2 NO
Input 3 {+}
Output 3 NC
Input 4 | +}

Output 3 NO

Mputs (+) Output 4 NC
Output 4 NO

Output 5 NC

riputs [+
Input ¥ {+}
Input & {+} Output 5 NO
’ - Output 6 NC
Output 6 NO
Output 7 NC

Commaon |-}

DC Qutput
Positive 10-16.6W [+)

Output 7 NO

Output Common

Common OV (-] Output 8 NC
Output 8 NO

Output 8C

AP

1 LI

LED I/O mogyns 1 (psgom ¢ CAN coeguHeHnem) muraet OAauH pas B cekyHay u LED I/O mogyns 2 muraet
[Ba pasa B CeKkyHay.

MutaHue ona Bxonos MoxeT 6bITh NonydeHo ot 12B dc TepmuHanos Ha camom I/O moayne.

NcTouHuk MutaHus TepmuHanbl Bxoga TepmuHanel Beixoga LEDWHaukaTop

\ / \ \
gV . CAN\\ ‘

z
S

2
z
a

a
]
=

wod
SNL

Nls|w | w ° N
z zlz|z|z z z
A|S8|A| 38 A 5

ONS

2 o | @
z 2| z
S Al o

s1nd1no

wods

s\ @
z\z
S \A

DSV.Q DDQDDDQDDD$DDDDDD 0%0°Q°P0P0°ATOPOPATAPAPO5A°OATAPA%050O

S1ndNI

’ CAN

A1ddns
X0V

A |
sl e
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4.7.3

MopTt RS-232

Ha pene umeetcsa nopt RS232 ang coeanHeHus ¢ YCO.

MopT RS232 He gormkeH ObITb HANPSMYO COeAVMHEH C NMPOBOAAMMU BbIXOASLWMMN U3 WKada yrnpaeneHus. B
MecTe Bbixoga U3 wkada ynpaeneHnsa RC, gormkHa ObiTb M3onvMpoBaHa Ha MuHUMYM 3kB c sawwuToii ot
nepeHanpsikeHuin 1kBT unu Gonblue Ans NpefoTBpalleHUsl NMPOHUKHOBEHUSI BHELLHUX NepeHanpsikeHun B

LWwKad ynpasneHus.

MopT RS232 He gomkeH OblTb COEAMHEH HampsiMyd C NPOBOAAMU BbIXOOSALWMMU M3 LKada yrnpaBneHus.
Mpu nogkntodeHun Kk 0bopyaoBaHMIO BHE WKada ynpaBneHus gormkHa 6biTb Mcnonb3oBaHa MUHUMYM 3kB
n3onsaunsa u MMHUMYM 1kBT 3almTa OT nepeHanpskKeHuin.

DCD

RXx

TX

DTR

GND

DSR

RTS

CTS

OO NO|O|_[WIN|F

RI

OCHOBHbIE HACTPOWKM MopTa AOCTYMHbl Yepe3 [1Y, kak n3obpaxeHo Hwxe. [JOMoNHUTENbHbIE HACTPONKM

LOOCTYNHbI TOJIbKO Yepe3 KOMMNbTEP C YCTAHOBJ1I€HHLIM NPOrpamMMHbIM obecnevyeHnem CMS.

Hasuraumsi no naHenm

HACTPOUKK RS232

[Bkrroyume naHens] = [CTATYC CUCTEMBI = Tun coeanHeHun MoaeMm
PeXum ycTp MeCTHbIi
[Haxmume CBPOC] = CKOp nepej AaHHbIX 19200
4 JBOMHOW Tun MnonoBuHa
[FTTABHOE MEHIO] CooTB Huyero
& [Hacmpoliku cucmembi]
& [Hacmpoliku nopmos]
% [RS232] =
HacTtpoliku nopta
HanmeHoBaHue OGo3HavyeHue Ownana3oH PaspelwueHue 3aBo,qc!me
HaCTPOUWKMU
Twvin coeanHeHus Tun coeguHenns | Otkn/lNMocnenoBartenbHbin Mpamoin/ NA OT1kn
Mopewm/
Pagno/GPRS
Pexwum yctpowncTea Pexum ycTp Local/Remote NA MecTHbIN
CkopocTb nepegaun Ckop nepeg 300/600/1200/2400/4800/ NA 19200
[aHHbIX OaHHbIX 9600/19200/38400/57600/115200
[BonHon T1n [BoriHOM TUN MonosuHa/lMonHbIN NA [NonoBuHa
CooTBeTCTBME Coots Huyero/MeTHbii/HeueTHbI NA Huyero

lMpumeyanrue: lNopm RS232P sensemcsa uHmepcgpeticom [1Y.

4.7.4

MopTbl USB

Ha pene mnmeetca tpu USB nopta — USB A, USB B 1 USB C. ObopyaoBaHue ¢ nocrnegoBaTesbHbIMU
noptamu USB MoryT ObiTb coeauHeHbl HanpsiMyto. 3T MOryT OblTb MCMOMb30BaHbl ANs COeAMHEHMUS
pas3nuyHbIX TUMOB KOMMYHWKALMOHHOIO 000pyaoBaHMS.

lkadc ynpasneHmsa RC

PykoBoacTeo nonb3oBarens OSM
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Bo3moxHO nogknoyeHue apyrux nHTepdencos, Takux kak nocneposartensHbld, Wi-fi 1 TCP/IP, ucnonb3sys
COOTBeTCTByPOLLI,VIel USB agantepsl.

USB nopTbl He JOMMKeH ObITb COEANHEHDI HanpAamMyr C npoBogamMun BbIXoaAWMMN N3 LIJKa(*)a ynpasJieHuA.

USB nopTbl UMeT 3awwmTty oT neperpysku. Cm. yactb 4.8.3. [JononHUTENbHbLIE HACTPONKM MOPTOB AOCTYMHbI
TONbKO Yepes KOMMbITEP C YCTaHOBIEHHbBIM NporpammMHbeiM obecneyeHnem CMS.

TMpumeyaHue 1: Yepe3 nopmsi USB moxem 6bimb modko4eHo mosnbko obopydosaHue o0obpeHHoe NOJA Power.
Hasurauua no naHenwu

[Bxkmoyume naHenb] = [CTATYC CUCTEMBI = [Haxmume CEPOC] =
HACTPOVKN USB A

4
[[TTABHOE MEHHQO] TN coeauHeHus OTKN
& [Hacmpoliku cucmemsi] PeXuM ycTp MeCTHsIN
& [Hacmpoliku nopmos]
¢ [USB A] =
HacTtpoiku nopta
HaumeHoBaHue O6o3Ha4veHue [Onana3oH PaspelweHue aaBoAc'f"e
acTpouKu
Tun coeguHeHus Tun OTtkn/lMocnenoBatenbHbin Mpamown/ H/O OTkn
coeauHeHus Mopewm/
Pagno/LAN/WLAN/GPRS
Pexum Pexwum ycTp MecTHbIN/NCTaHUNOHHbIN H/O MecTHbIN
yCTponcTea

4.7.5 MopTt Ethernet (LAN)

Pene REL-01 wumeet Ethernet nopt RJ45. 3T0T nopT wucnonb3dyetrcd Ans MpsAMOro COeuHeHus C
WHTEPHETOM BBEAEeHHOE KOMMYHUKaLMOHHOEe 06opyaoBaHume.

OcHOBHble HaCTpOI;lKI/I nopTta AOCTYMNHbI 4Yepes3 Y, kak nokasaHo HWxe. [JononHUTEnNbHbIE HaCTpOl71KI/1 noprta
LOOCTYNHbI TOJIbKO Yepe3 KOMMNbTEP C YCTAHOBJ1I€HHLIM NPOrpamMMHbIM obecneyeHnem CMS.

Jliobble Ethernet npoeBoga Bxoadwme B Wkad ynpaBneHUs OOIMKHbI ObiTb M30NMpoBaHbl. PekomeHayeTcs
ncnonb3oBaTb ONTOBOSIOKOHHLIA kabenb. Ethernet kabenb, B MecTe Bbixoga uM3 wkada ynpaeneHus RC,
[OIMKEeH ObITb M30MMPOBaH C  3alWUTON OT MepeHanpshkeHuin. Takke, [omkeH ObiTb yCTaHOBIEH
COOTBETCTBYHOLWMIA GheppuToBbIN unbTp RFI, pacnonoXeHHbI C BHYTPEHHEN CTOPOHbI RC, Kak MOXHO
OnvXke K HWKHEN cTeHKe. OkpaH kabens OomKeH ObiTb 3a3eMSileH CO CTOPOHbI KIIMEHTa (He CO CTOPOHbI
wkada ynpasreHusl).

lpumeyaHue: PaHHue modynu pene REL-01 He umerom Ethernet mopm RJ45. B smom criydae moxem 6bimb

ucrnosib308aH 0006peHHbIt NOJA Power nepexodHuk ¢ USB Ha Ethernet.

Cneundukauns

Tun Ethernet: 10/100 Basa-T coBmeCcTUMbIN
3HaueHus LED: IeBbii (OpaHxeBbiin) = CoeanHeH, Mpaebin (3eneHbin) = AKTUBEH

Ethernet kabenb He Bbixoaswwmi n3 wkadga Cats, HeskpaHupoBaHHas BuTas napa (UTP). MakcumanbHas
ynpaBneHus: ANVMHHa=1m

Ethernet kabenb Bbixogawwmi wm3 wkadga Catb, SkpaHuposaHHas donbron Butaa napa (S/FTP). MakcumanbHas
ynpaBneHns: AnuHHa=90m nocne OlMH.

lpumeyaHue: [ns coeduHeHul eHe wkagha ynpasrneHusi yepe3 Ethernet kabesb, OomkHa 6bimb obecrieyeHa
3awjuma om nepeHarnpsikeHul (NOJA P/N: EthernetSurge-01).

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC
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Hasuraums no naHenu

[Bkntoyume narenb) = [CTATYC CUCTEMbI =

[Haxmume CBPOC] =
g
[OCHOBHOE MEHHKO]

HACTPOWKWU LAN

TN coeauHeHus

PeXum ycTp

ABTOMaTU4Y nosyyaTb IP aap
IP aapec

Macka noaceTu

LAN
JANCTaHLMOHHbIN
HeT
192.168.1.150
255.255.255.0

& [Hacmpoliku cucmembi] WAK3 NO YMOSYaHU 192.168.1.1
& [Hacmpoliku nopmos]
G[LAN] =
HacTtpoliku nopTa
HanmeHoBaHue O6o03Ha4eHue Owana3oH Pa3peweHue aaao,qc5ue
acTpPOMKu
Tvin coeagnHeHus Tun coegnHEHns OT1kn/LAN H/O OTKn
Pexwum yctpowncTea Pexwum ycTp MecTHbIN/ANCTaHUNOHHbIN H/O OncTaHUMOHHBIN
ABTOMaTNYECKN ABTOMaTUY Oa/Het H/O Het
nony4aTts |IP agpec nonyyaTts IP agp
IP agpec IP agpec Beeaute IP agpec ana wkada | H/[ Het
ynpasnexusa RC.
Macka nogcetu Macka nogcetu Beeaurte macky noacetu. H/A Het
H/, Het
Winios no ymonyaruio | Llintos no BeeauTe LIMO3 MO yMOMYaHMIO. A
YMOM4YaHuo

lMpumeyaHus:

o [Insa modynsa REL-01 Hacmpotiku nopma LAN u eeo cmamyc He omobpaxaromcsi.

e Umobbi Hacmpoums Hogyto KoHgpueypauyuto DHCP, LAN nopm domxeH bbimb 8bigedeH u 88edeH 3aHO8O0.

HaBuraumnsa no naHenu
[Bkmmoyume naHenb] = [CTATYC CUCTEMBI
& [Mopmbi kKommyHUKauu]

B[LAN] =

4.7.6 Wi-Fi

cTtaTyc LAN

OoHapyx Tun LAN
CKOHMrTUN LAN
PeXum ycTp INCTAHLUMOHHbIA
ABTOMATWY MonyyaTb IP aap HeT
IP Aapec 192.168.1.150
Macka noaceTwu 255.255.255.0
W3 No yMOJSYaHUK 192.168.1.1
MAC E0:A1:98:01:01:15

otn Mon
MakeToB 930 929450
owmbok 0 163

Moayne REL-15 umeeTt dyHkumio 6ecnposogHoro coeamHenus Wi-Fi. Wkad ynpasneHus nogaepxuBaeT
802.11b/g/n Bepcun npotokonos Wi-Fi paboTtatowux B ananasoHe 2.4-ITy n umeeT AanbHOCTb 4ENCTBUA 0
130 mMeTpoB C aHTEeHHOW pacnonoXeHHoW BHe LWkada ynpasBneHns (50M C aHTEHHOW pacnonoXeHHoW

BHYTpU wiKada ynpasneHus).

B Cny4yae ucnonb3oBaHUA BbIHOCHOW aHTEHHHbI, orpaHun4unTenn nepeHarlmeeHMPl OOJIXHbl  KpennTtbCAa
HenocpencTBeHHO K nony LLIKaCba ynpasJieHUA. Jllobble kabernbHble MOAKIYEHUs K LLIKad)y ynpasJieHus
OOJTKHbI OCYLLECTBIATbCA 3KPaHUPOBaAHHbIMU kabenamun. Tarke obs3aTenlbHO OoImMkHa ObITb obecnedeHa

3awmTa OT nepeHanpsXXeHnn.

lkadc ynpasneHmsa RC
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YCTPONCTBO MOXeT ObITb Ha3HavyeHo kak “KnueHT” unu kak “Todka goctyna’. Ecnv yCcTponMCTBO Ha3HaueHo
kak “Todka [Joctyna”, Torga mMoryT 6bITb O4HOBPEMEHHO COeAMHEHbI MaKCUMyM 5 4 KnneHTa, HO paspelleHa
TONbKO OfHAa CECCUS Ha KaxKabl MPOTOKO.

Mpwn KoHUrypaumm yctponcTea kak “Touka [Joctyna”, oToGpaxkaroTcs crieayoLme HacTPOMKM.

Hasuraumsi no naHenm

[Bkmmoyume naHenb] = [CTATYC CUCTEMBI =

[Haxxmume CBPOC] =
g

HACTPOWUKK WLAN

Tun coeauHeHUs
PeXuM ycTp

Pexum coeamHeHus

WLAN
AV CTaHLUOHHBINA

Touka JlocTyna

ABTOMATWY nonyyaTtb IP aap ha
& [Hacmpodiku cucmembi] IP Aapec 192.168.0.1
& [Hacmpotiku nopmoe] Macka noaceTu 255.255.255.0
Wi-Fi TX MOWHOCTb Hu3kasn
G[WLAN] =
HacTpoliku nopTa
HanmeHoBaHue OGo3HavyeHue Owana3oH PaspeweHune ElaBonc'.me
acTpPOMKM
Tun coegnHeHus Tun coeguHeHus OT1kn/WLAN H/0 OTkn
Pexwum yctpowncTea Pexwum ycTp MecTHbIN/ANCTaHLUNOHHbIN H/O [MCTaHUMOHHBIN
Pexum coeguHeHus Pexxum coeguHeHus Touyka Joctyna/KnueHt H/O Touka goctyna
ssip! SSID H/O HIL NOJA-CepUitHblit
HOMeEp perne
ABTOMATNYECKM ATomaTny Oa/Het H/O fa
npuceanBaTb |p? npucsaunsartb IP
IP Agpec® IP Agpec BeeawuTe IP agpec H/A 192.168.0.1
Macka noacetu Macka noacetv H/O H/A 255.255.255.0
MowmHocTb Wi-Fi* MowHocTb Wi-Fi Beicokas/CpeaHsisi/Huskas | H/O Hu3Kas
lMpumeyaHus:
1. WUmsa mouku docmyna “SSID” moxem 6bimb HacmpoeHO morbko Yyepe3 CMS. 1o ymonyaHur UMsi MOYKU

PykoBoacTeo nonb3oBarensa OSM

docmyna sienssemcesi “NOJA-cepuliHbIl HoMep pene”. B pexxume moyku docmyna, npedycmaHoseneH Ky cemu
(naposb) “12345678”.
Ecnu ebibpaHo ‘[Ja” mouyka docmyna npuceausaem |P adpec asmomamudecku 07151 Makcumym 5 KIueHmos 8
coomeemcmeuu C yKasdaHHbiM Quarna3oHoMm. Ecnu ebibpaHo “Hem” knueHm OommkeH 6ydem umemb
Oeticmeyrowuti |P adpec e npedenax yka3aHHo20 Ouana3oHa. Ecnu ebibpaHo "[la", mouka docmyna
npedocmasnsgem |P adpec asmomamudecku. Ecnu ewibpaHo "Hem", knueHm OJdomkeH 6ydem umemb
Odeticmsyrowjuti IP adpec. B amom crniyyae kK moyke docmyna mo2ym rnooKmo4umscs 4 KnueHma.
IP Adpec domxeH 6bimb 8 npedenax 00Ho20 u3 criedyrouux duana3oHo8 YacmHouU cemu:

o 10.0.0.1 —10.254.254.254

o 172.16.0.1 -172.31.254.254

o 192.168.0.1 — 192.168.254.154
3rnayveHus 3a npedenamu 0aHHO20 duanasoHa Mo2ym He pabomame.
Oma ycmaska ucrnonb3yemcsa 0Ons ozpaHudeHus: mowHocmu Wi-Fi. Bbicokass moujHocmb (18+/-2) 0Bbm)),
cpedHsist MmoujHocmb (10 +/-1)0bm) u Hu3kast mowHocmsb (7 +/-1)0bm)).

lkadc ynpasneHmsa RC
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Haswurauus no naHenu CTATYC WLAN
[Bkrirowume lNMaHenb] = [CTATYC CUCTEMAI]
. O6Hapyx Tun WLAN
& [Mopmbi kKoMMyHUKauud] CKOHGUI Thn WLAN
G[WLAN] = cTaTtyc Toyka AOCT 3anyu
Pexum ycTp OUCTaHLUMOHHbBIA
PeXxmMm coeauHeHusn Touka pocTyna
SSID NOJA-1513021330055
ABTOMaTW4Y npuceBBamBaTb IP da
IP Aapec AP 192.168.0.1
MakToB oTn 5 Mon 177
MAC and IP aapec MOAKIKWYEHHbIX KJINEHTOB:
E1l:Al:BD:17:12:C1 192.168 . xXX. XXX
E1:01:28:18:12:AB 192.168 . xXX. XXX
AO:Al:CA:C7:11:EE 192.168 . xXX. XXX
E5:01:98:77:12:FE 192.168 . xXX. XXX

Mpw kOHUrypauum ycTponcTea kak “KnneHT”, oTobpakatoTcsi criefytoLmne HacTPOKN.

HACTPOWKMN WLAN
Hasuraumsa no naHenu

[Bkrroyume lNarenb] = [CTATYC CUCTEMbI] = Tun coeavHeHus WLAN
[Haxwume CBPOC] = PeXuM ycTp ANCTaHLNOHHbIN
4 PeXvMM coeaunHeHus KnueHT
[OCHOBHOE MEHIO] ABTOMATWUY nony4yaTb IP aap HeT
IP Appec 0.0.0.0
& [Hacmpoliku cucmemsi] Macka noaceTu 0.0.0.0
% [Hacmpotiku mopmos] W03 No yMoAYaHul 0.0.0.0
MOWHOCTb Wi-Fi Hu3kas
O[WLAN] =
HacTtpoliku [NopTa
HanmeHoBaHue O6o3Ha4eHue Owana3oH PaspeweHue aaBOp‘c'f"e
aCTPOMUKHN
Tun coeguHeHns Tun coegnHEeHns O1kn/WLAN H/A OTkn
Pexwvm yctporictBa | Pexum yctp MecCTHBbIN/JUCTaHUMOHHBIN H/O AncTaHLMOHHBIN
Pexum coeguHennsa | Pexum coegnHeHust Touka gocryna/KnueHt H/O Touka goctyna
ABTOMaTUYECKU AsTomaTny nonyyate | Jda/Het H/O Oa
nonyyats IP a,cl,pec1 IP agp
IP Anpec IP Anpec Beeaute IP agpec H/O 0.0.0.0
Macka noacetu Macka noacetv Beeawnte macky nogcetu. H/O 0.0.0.0
LLinto3 no LLinto3 no ymonuanuio | Beeaute o3 no | H/A 0.0.0.0
YMOMNYaHuio yMOMn4aHuio. T
MotuHocTb Wi-Fi MouHocTb Wi-Fi Bbicokas/CpenHss/Huskas H/O Huskas

lMpumedyaHue:
1. Ecnu ycmaska “ABToMatund nonyyatb IP agp” ycmaHoeneHa Ha “Hem”, “IP Adpec”, “Macka nodcemu” u “LLino3
no ymon4daHur” 6ydym omobpaxeHbl u docmyrnHbl 0nsi Hacmpouku. Eciu ycmaeka “ABTomMaTtvd nonyyatb IP
anp” ycmaHosneHa Ha “[Ja”, monsko “LUno3 no ymondaHuto” 6ydem omobpaxeH u docmyneH 07151 HacmpouUKu.

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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Hasuraums no naHenu

[Bkrtouume narens) = [CTATYC CUCTEMbI]

& [Mopmbi kKoMMyHUKauud]
G[WLAN] =

4.7.7

MoOGMNbHbLIN MHTEPHET

ObHapyx Tun
CKOHOUI Tun
CtaTtyc

Pexum ycTp

SSID
IP Aapec

Macka noaceTu

NnakeTos
ownbok

CTATYC WLAN

coeauHeH c AP
JUCTaHLMOHHbIA
PeXvMM coeanHeHus
KayecTBO curHana
NOJA-1513021330055
ABTOMaTU4Y nonyyaTtb IP agp

Wnw3 no ymosiYyaHuio

Nep
7
0

192.168.0.1
255.255.255.0

WLAN
WLAN

KnueHT
Xopouee

ha

0.0.0.0
Mon

204

0

Mogyne REL-15 MOXeT MMeTb MOOWINbHbLIA WHTEPHET MOAEM KoTopbli nopaepxuBaetr 2G, 3G wn 4G
WHTEPHET TexHomorun. B 3aBucumocCTM OT BbIGpaAHHONO MOAYMsS pene MNOAAEPKMBAKTCA pasfnyHble

AvanasoHbl YacToTbl (CM. YacTb 10.5 Cnncok Cnmncok AoNoNHUTENBHOrO 0GopyaoBaHNS).

Tpebyembinn pasmep CUIM kapTbl — 2FF (2 dopm dpaktop) nnmn “Munn CUM”. [domkHa ncnonb3oBaTbCs
npombliineHHas CUIM kapta paboTatolas B auanasoHe Temnepatyp- 40° C to + 85° C.

B cnyyae wcnonb3oBaHWMS BBLIHOCHOW a@HTEHHbI, OrPaHMYUTENW MEePEHaNnPSHKEHUA OOIDKHbI KPEenuTbes
HemnocpeacTBEHHO K nony wkada ynpasneHusd. Jliobble kabenbHble NOAKMOYEHUSA K WKadyy ynpaBreHus
OOIDKHbI OCYLLECTBIATLCA 3KpaHMpPOBaHHbIMK Kabenamu. Takke obssaTtenbHO JormkHa ObiTb obecrnedeHa
3aluTa oT nepeHanpsHKeHUn.

Hasuraumsa no naHenu

[Bkntodume naHenb] = [CTATYC CUCTEMBI =

Tun coeamnHeHus

HACTPOWMKU MOBWJIBHOIO WMHTEPHETA

Mo6 WHTepHeT

[Haxmume CEPOC] = Tun coeauHeHus WLAI:I
Pexum ycTp OUCTaHUMOHHbLIN
L ABTOMaTWU4Y nony4vatb IP agp HeT
[OCHOBHOE MEHIO] IP aapec 0.0.0.0
5 Macka noaceTu 0.0.0.0
% [Hacmpotiku cucmembi] W03 MO yMOMYAHUIO 0.0.0.0
& [Hacmpoliku nopmos]
G[Mob uHmepHem)] =
HacTtpoliku nopta
HanmeHoBaHue O6o3Ha4eHue Owana3oH PaspeweHue aaBOp‘c'f"e
aCTPOMKHU
Tun coeguHeHUs Tun CoeanHeHus OTkn/Mo6 MHTEPHET H/O OTKnN
Pexum yctponctea Pexunm yctponctea MecTHbIN/ONCTaHUMOHHbIN H/L OWCTaHLUMOHHbIN
ABTOMaTMYECKM AsTomaTny nonyyate | Oda/Het HIL Het
nonyyats IP agpec IP agp
IP agpec IP agpec BeeawuTe IP agpec H/O 0.0.0.0
Macka nogcetu Macka nogcetu BeeawuTe macky noacetv. H/A 0.0.0.0
LLnto3 no LLinto3 no ymonuanuio | Beeaute Lnio3 no | H/A 0.0.0.0
YMOJTYaHUI yMOn4aHuio.

PykoBoacTeo nonb3oBarensa OSM
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lMpumedyaHue:

o [JlononHumenbHble HacMpPoOUKU, makue kak Hacmpoutiku CUM kapmbl docmyrHbl mosbko Yyepe3 CMS.

” oo

e Koeda “Aemomamud nony4yatb IP agp” ycmaHosneHo kak “Hem”, “IP adpec”, “Macka nodcemu” u “LLin03 no
ymosyaHuto” 6ydym omobpakeHbl U docmyrHbl 0511 8800a 3HaqyeHus1. Koeda “Aemomamuy nonyyatb IP agp”
ycmaHoeneHo Kak ‘[a”, monbko “LLino3 no ymondaHuo” 6ydem omobpaxeH u docmyneH 0 88o00a 3Ha4YeHUs.

HaBuraumnsa no naHenu
[Bkrmmoyume naHenb] = [CTATYC CUCTEMBI)

& [Mopmbi kKommyHUKauu]

CTATYC MOBWJIbHOIO MHTEPHETA

ObHapyx Tun
CKOHOUI Tun

Mo6 WHTepHeT
Mo6 WHTepHeT

&[Mo6 uHmepHem] = CTaTyc coej CoelVHEeHOo
PeXUM WHTepHeTa LTE(4G)
KayecTBo curHana BbiCOKOEe
PeXuUM yCTpoucTBa AVCTaHUMOHHDIN
ABTOMaTU4Y nosyyaTtbh IP aap Ja
IP aapec 0.0.0.0
Macka noaceTu 0.0.0.0
W03 No yMonyaHuwo 0.0.0.0
oTn non
MakeToB 1541 16937
ownbok 0 0
4.7.8 FmoGanbHasa no3numoHupyrowas cucrtema (GPS)

Mogynb REL-15 nmeeT cyHkumio GPS, koTopasi obecneuymBaeT CUHXPOHM3ALIMI0 TOYHOTO BPEMEHM 1 MECTOMOMOXEHUS

obopynoBaHus.

Koraa GPS BkntoyeH, 0TOBPaxXaeTcs KauyeCTBO CurHana, Bpemsi CUHXPOHM3auuM UM MecTornosioxeHne o6opyaosaHus

(wwupoTa, gonroTa, BeICOTA).

KayectBO curHana onpegensetca nytem onpeneneHna CHMXeHUA TOYHOCTU NO MeCTONOJIOXKEeHUH (PDOP), KOTOpoOe
CBA3aHO C pacnonoXxeHnem CnyTHUKa B JaHHOE BpeMA U B JaHHOM MECTOMNOJI0XXEHUU:

e PDOP meHblue 2x: OTnnYHOe
o PDOP mexpy 2-5: Xopowiee
e PDOP mexgy 5-10: lNnoxoe

e PDOP 6onblie 10: HeT curHana.

Ecnu TouyHOCTb MeHblLue nnu paBHa 10MKc, cTaTyc CMHXpOHMU3aumMm BpemeHn byaet otobpaxeH kak “3abn GPS”.

Haswurauua no naHenu
[Bkrroyume naHenb] = [CTATYC CUCTEMBI =
[Haxxmume CBPOC] =
g
[OCHOBHOE MEHHO]
¢ [GPS] =

Hactporkn noprta

GPS

GPS

CTaTyc

KayecTBo curHana
CTaTyC CUHXP BpPEMEHMU

limpoTta (rpagyc)
Oonrota (rpaayc)
BbicoTa (M)

BKJIOYEH
Hopm
OT/INYHbBIN
3abn GPS

-27.451227
153.102239
2

HaumeHoBaHue O6o3HayeHue [dwnana3soH PaspeweHue 3aBopackue Hactponku
GPS GPS BeegeHo/BbiBegeHo NA BbiBEAeHO
m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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lMpumedyaHue:
o Koeda GPS eknouyeH u docmyneH cueHan GPS, oH umeem rnpuopumem Had CUHXpOHU3auuel epeMeHU CcOo
SCADA u komaHdamu ycmaHo8Ku epemeHu ¢ 1Y u CMS.

4.7.9 NMutaHne BHewHeW Harpy3km Anss KOMMYHUKaLMOHHOIo
obopyaoBaHuA

12B DC WUCTOYHMK NUTaHUS AN KOMMYHMKaLMOHHOrO 06opynoBaHust pacnonoxeH Ha mogyne SIM. Cwm.
yacte 4.5 Mogynb SIM n yacTtb 10.4.1 OcHoBHble aneMeHTbl RC. Pasbem nNuTaHnst Anst BHELLHEWN Harpy3ku
MOXeT ObITb BKITHOYEH UMW BbIKITHOYEH Yepes 1Y unu nporpammHoe obecneyeHme CMS.

CpepHee HOMWHarbHOE 3HAYEHWE HanpPsKEHUA M MOLLHOCTU MCTOYHMKA 3a 60 CceKkyHOHbIM MHTepBan
coctaensetr 12B n 20BT cooteBeTcTBeHHO. Ecnu BenuumHa Toka npesbiwaeT 5.8A, nuTaHue BHeELLHEN
HarpysKkum MrHOBEHHO OTKIHOYaeTCs.

PasbemM WUCTOYHMKA MUTaHWS ANS BHELUHEW Harpyskv KOHTPOMMpyeTcs nporpaMmMHbiM obecneveHvem, Ans
MUHUMM3aLN pUCKa Neperpyskn cuctembl nutaHns. Cm. yactb 4.8.5 Tanmep nuTaHusa BHELLIHEN HarpysKku.

MexaHn3Mm 3almMTbl pasbema OT Neperpy3kn OnmcaH HUXe.

MutaHue 6atapeun Bbiwe 11.0 B:

e Ecnu Tok Bblwe 5.8A ponblwe 4em 25MC, pasbeM MNUTaHUS BHELUHEW Harpyskum MrHOBEHHO
OTKIIOYNTCS, OO MOBTOPHOIO BKIHOYEHMS1 nonib3oBaTtenieM. ObGpaTute BHUMaHWE, NUTAHUE MOXET
ObITb BKITHOYEHO MOBTOPHO TOSbKO MOCHE OAHOMUHYTHOW Mayabl.

e [lnTaHve BHelLHeW Harpy3kn OygeT obecneumBaTb B cpegHeM 20BT Ha npoTskeHumn 60 cekyHOHOro
WHTepBana. Hanpumep, ecnun BHelwHss Harpy3ka obecneunBaet 30BT B nepeble 30 cekyHa, Toraa
Toneko 10 BT moxeT ObiITb obecneveHo B TedeHun nocriegyrowimx 30 cekyHA, Kak nokasaHo B
npumepe 2 Huxe. 3TO NpeAHas3HavYeHo A4S 3aWnTbl OT NEPErpy3kM CUCTEMbI MUTaAHNS.

w! W
30W — 30W
20w 20W I_
10W — 10W —
= Time > Time
30s 60s 30s 60s
Example 1 Example 2

e [lpy OTKIIOYEHMN NUTAHUS U3-3a MEPErpysku, B XypHane cobbiTuii OydeT 3apernctpupoBaHo
neperpyska MCTOYHUKA NUTaHUSA BHELLHEN HarpysKu.

AC BKI, nutaHue 6aTtapeu Hmxe 11.0 B unu otcoegnHeHo:
e BHewHssa Harpy3ka He moxeT NoTpebnsaTb B cpegHem 6onee 15BT Ha npoTskeHun 60 cekyHOHOro
uWHTepBana. Ecnn aTto npoucxoguT, TO NUTaAHWE BHELUHEWN Harpy3ku OTKNHYUTCA B TedeHun 10mc.
370 cocTosHMe ByaeT 3aperncTpmpoBaHO B XypHane cobbiTuii kak oTknrodeHue. Korga nutaHue
OTKIIOYaAETCs NpU Taknx 0b6CTOATENBCTBAX, OHO aBTOMAaTMYECKN BKINIOYAETCS, NPY BOCCTAHOBEHUN
HanpsikeHus 6atapen go 11.6 B.

B HekoTopbix criyyasix, notpebneHne Gonee yYem 15BT MoxeT npuBecTy K oTkmoueHuto RC n k
nepesarpyske.

AC OTKN, nutaHue 6aTtapen Huxe 11.0 B:
e [lnTaHne BHELUHEW Harpy3kn OTKIOYEHO.

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC m
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CTATYC WUCTOYHUKA TUTAHUA
Hasurauug no naHenwu

[Bkmioyume narens] = [CTATYC CUCTEMBI| flocneaHee OTKI NUTAHMA:
14:00:57  14/10/11

& [McmoyHuk numaHusi] =

AC nuTaHue OTKN
HanpsxeHue 6aTapeu (Ubt) 13.8B
Tok 6aTapeu (Ibt) 0.50A
3apsagn b6aTtapeun (%) 100
NMUTaHMe BHEWHEW HArpy3Ku OTKN
TecT b6aTapeun HayaTb

Pe3ynbTaThl TecTa baTapeu:
23:52:00 22/01/2014
TecT 6aTapeu nNponaeH ycneiHo

NPEQYNPEXOEHUE:

e He nodcoeduHslime KOMMYyHUKayuoHHoe obopydosaHue HarpsMylo K mepmuHanam b6amapeu. Omo moxem
paspssdums bamapero, npueecmuU K OMKIIYEHUO cucmeMs! Uy nospedums obopydosaHue.

lMpumeyaHus:

e [lumaHue eHewHel Haepysku b6ydem nokasbieamb OTK/l koz2da eHewHee nuUMaHUe OMKIIYEHO 8
pe3ynbmame UCMeYeHUs1 8peMeHU 8HewHel Haepy3ku rpu nomepe AC numaHus unu rnpu HU3KoMm 3apsioe
b6amapeu. Cm. yacmb 4.8.5 TaliMep numaHusi BHewHel Hagpy3Ku.

e Ecnu ycmpoticmeo, nodcoeduHEHHOEe K pasbeMy numaxusi 6HewHel Hazpy3Ku, CmaHo8UMCcs HeucrnpasHbiMuU U
RC-10 pabomaem monbko om AC ucmo4Huka, moa2da KOHMpPO/Iep MOXem Hadamb HernpepbIeHO
nepe3agpyxambcs. B makom criyqyae, ycmpolicmgo no0coeOUHEHHOE K 8HEWHEMY numaHuto OO/MKHO 6bimb
0mcoeduHeHO.

4.8 MoAaynb NCTOYHUKA NUTaHUA

MWIT obecneunBaeT unsTpaumio, 3awmuty ot Benneckos, U DC HanpsbkeHne ana mogynsa SIM. CM. 4acTb
4.4 Mogynb UctoyHuka nutanunga (MUNM).

Mogyne SIM obecneunBaeT ynpaeneHune nutaHnem RC ¢ 12Bdc 6aTtapeen B kayecTBe pe3epBa. CM. 4acTb
4.5 Mogynb SIM.

YT06bI B py4HYH OTKIIOUMTE KOHTpOSIep, oTkrounte AC nuTaHue u aBToMat Gatapew.

4.8.1 ABTOoMmart bGatapem

ABTOMaT OaTapen pacnonioXeH Okofo 6atapen U npedHasHayeH ONs ee 3aWMTbl OT TOKOB KOPOTKOro
3ambikaHuda. CMm. yactb 10.4.3 ICTOYHUK NUTaHKS.

ABTOMaT Takke MOXeT ObiTb MUCMONb30BaH ANA OTCoeauHeHust 6aTtapen OT wkada ynpaBneHus unu ee
3ameHbl. Ecnin 6atapes OTKITKOYEHA Gonee yem Ha 60 cekyHn vnu HanpsbhkeHue Gatapeun onyckaeTcs
HWKe 5 BOMbT, TO BPEMSI Ha CUCTEMHbIX Yacax bygeT cbpoweHo. [onoxuTensHbli TepMuHan GaTapeun
umeeT BCTPOeHHbIN 6.3A M205 npegoxpaHuTernb Ansg AONOMHUTENBHON 3aLUUThI.

4.8.2 TecT GaTapeu

[nsa npoBepkn cocTtosiHusa 6atapewn, B 1Y BcTpoeHa dyHkumsA “Tect 6atapen”. AnbTepHaTMBHO, 3TOT TeCT
MOXeT OblTb HAaCTPOEH Ha aBTOMAaTMYECKMIM 3amyCK C MOCTOSIHHbIM BpPeMeEHHbIM mHTepBanom (CM. yacTb
4.8.3 Hactpowku MBI ).

TecT 6aTapen nogaeT Harpy3ky Ha 6atapeto Ha 30 cekyHa. PesynbTart Tecta Oyget oToOpaxeH Ha naHenw.

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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HaBurauuvga no naHenm CTATYC UCTOYHUKA TMUTAHUA

& [MecmoyHuk numaHus] = 14:00:57  14/10/11

AC nuTaHue OTKN
HanpsxeHue b6atapeu (Ubt) 13.8B
Tok baTtapeu (Ibt) 0.50A
3apag batapen (%) 100
NMUTaHWEe BHEeWHeN Harpy3ku OTKJN
TecT b6aTapeu HayaTb

Pe3ynbTaTbl TecTa baTapeu:
11:42:00 22/01/2015
TecT 6aTapen nponaeH ycnewHo

lMpumeyvaHusi:

e FEcnu 6amapes He nodcoeduHeHa, AC numaHue omkrodyeHo, bamapes paspsxaemcs npu > 100MA unu
HanpsixkeHue 6amapeu < 12.5B, 6ydem omobpaxeHo “He 8binonHeHo, npuduHa’.

e [locne ebinonHeHusi mecma 6amapeu, cnedyrouwuti mecm bydem He docmyrneH 8 medeHuu 5 muHym. Ecnu
bydem npoussedeHa ronbimka 3anycmume mecm 6bamapeu 8 meyeHUU amoeo riepuoda, bydem omobpaxkeHo
“He abinonHeHo, Omadbix”. 3mo Heobxodumo O pasepy3Kku yenu mecma bamapeu.

Ecnu uyenb mecma 6amapeu HeucripagHa, mo omobpaxaemcs coobweHue “Llens SIM HeucrnipasHa”.
e [loddepxxusaemcsi npozpamMmHbIM obecrieyeHue SIM eepcuu 1.8.X u ebiwe.

HACTPUKWU WBN

4.8.3 Hactpoukun UBI

YpoBeHb OTkn baTapen (%): 20

Hasurauua no naHenwu Hom emkocTb (AY) 26
[Bkrmoyume nanens] = [CTATYC CUCTEMb]) = | Tvn 6aTapeu AGM
Bpems OTKA BHewHen Harp (4) 120

[Haxmume CBPOC] = Mepuos nepesarp BHewH Harp (4) 0
3 OTK/ nopToB USB HeT
BpeMs OoTkA WLAN (MUH) 120

[OCHOBHOE MEHIO] NepnoanyH nepesarp WLAN (4) 0
& [Hacmpoliku cucmemsi] Bpems OTKN M0O6 MHTepH (MUH) 120
Nepuopn nepesarp Mob uHTepH (4) 0

& [Hacmpoliku UBIM =

TecT 6aTapeu

ABTO TecCT oTKN
NepuoamMyHoCTb TecTa (AHewn) 30
Hactpoviku VMBI
HanmeHoBaHue O6o3HaveHue Owana3oH PaspelwieHue f'aBOACIfMe
acTpouKu
YpOBEHb OTKIMIOYEHUSI YpoBeHb 0Tk 6aTapeu 10 — 50% 10% 20
O6atapeu (%)
Hom emkocTb (AY) HomwuHanbHas EmMkocTb 10 — 50A4 1Ay 26
Tun Gatapen™® Twn G6aTapeu AGM/GEL - AGM
Bpems OTKmoquMﬂ BHelHen | Bpems oTkn BHeLWHeW Harp 0 — 1440MuH 1MUH 120
HarpySKVI (q)
MepuoanyHocTb negesarpyskm Mepvoa nepesarp BHELH Harp 0—720y4 1y 0
BHeLHei Harpy3ku'
OTtkn nopToB USB (4) Otkn noptoB USB Het/Oa NA Het
BpeMﬂ otkntoveHnss WLAN | Bpems otkn WLAN (MuH) 0—1440 MMH | 1 MWH 120
(MMH)

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC m
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HanmeHoBaHue O603HaveHue Onana3oH Pa3speweHue 3aBo.c|.c[(Me
Hactponku
MepuognyHocTb nepesarpy3ku | MeprogunyH nepesarp WLAN (4) 0-7204 1y 0
WLAN (4)
Bpemsa OTKMoYeHns | Bpemsa oTkn MOG UHTEpPH (MUH) 0—-1440 MvH | 1 MWH 120
z\g)OGVIJ'IbHOFO WHTEpHETa (MUH)
MepuoanyHocTb nepesarpy3kn | Mepuog nepesarp Mo6 MHTEpH | 0 — 720 4 1y 0
MOBWMBLHOIO MHTEpHETa (4) (v)
Asto Tect ABTO TECT Bkn/OT1kn NA OTkn
[MepuognyHocTb TecTa (gHewn) [MepuognyHocTb TecTa (gHewn) 1-365 NA 30
lMpumeyaHus:

1. Bbsibop muna 6amapeu docmyneH & gepcusix SIM 1.9.0 u ebiwe. Oma yHKUUS 3awuuieHa naposem.
lMpumeyaHue: Ecrnu ebibpaH HegepHbIl murl, bamapest Moxem bbimb HEGEPHO 3apsiKeHa Unu nospexoeHa.

2. Bpewms dns omkniodeHus HewHel HagpysKku 8 criiyyae nomepu AC numaHusi. Ecnu epemsi éHewHel Hagpy3Ku
ycmaHoerieHo Ha 0, mo 8HEWHsIs Hagpy3Ka He 8bIK/II0YUMCS.

3. Ecnu ycmaHoeneHo Ha 0, mo epemsi nepesazpy3ka eHewHel Hazpy3ku He 6ydem npousolidem.

4.  OmkmovyeHue nopmose USB npoucxodum no ucmedyeHUU epeMeHU OMKITIOYeHUSs 8HewHel Hazpy3ku. Ecnu
amo epewmsi ycmaHosneHo Ha 0, mo USB nopmsi He 6ydym OmKIo4eHsbI.

5. Bpemsa omkmnwodeHusi mMobunbHo20 uHmepHem modema 8 crydae nomepu AC numaHusi. Ecnu epemsi
OMKIIIYeHUS MObUIbHO20 UHMepHema ycmaHosneHo Ha 0, mo mobunbHbil uHmepHem modem He 6ydem
OMKIIIOYEH.

6. Bpems omkmodeHuss WLAN e criyyae nomepu AC numarus. Ecnu epemsi omkmodeHusi WLAN ycmaHo8meHo
Ha 0, mo WLAN He 6ydem omKiriroyeHo.

7. Asmo mecm HayHem mecm b6amapeu rocrie ucmeveHusi UHMepsana 6peMeHU yCmaHOB8/IEHHO20
ronb3o8amesieM ¢ MOMEHMa BK/MOYeHUs! (hyHKUUU U rocie amoeo 6ydem npoeodumscsi Ha peayrnsipHol
OCHO8e, yepe3 ycmaHOB/EeHHbIU NPOMEXYMOK epemeHu. Ecnu cucmema nepesazpyxxaemcsi, mo cYemquk
uHmepsarna epemeHu 6ydem cbpoweH. Cm. yacmp 4.8.2 Ona onucaHus npouedypbl py4yHO20 3arnycka mecma
bamapeu.

4.8.4 YnpaBrneHue nutaHuem

TemnepaTypa Gatapen KOHTponMpyeTcs Mmogynem SIM 1 B 3aBUCUMMOCTM OT TemnepaTypbl NoAcTpamBaeTcs
TOK 3apsaaku 6aTtapen, YToObl 06ecneYnTb ONTUMarbHYIO 3apsaKy.

BHewHas Harpy3ka (paguMo unum Mogem) MOXeT ObiTb OCTaBreHa BKIIKOYEHHOW Ha HacTpauBaemoe
nonb3oBaTenem BpeMsi (Bpemsi OTKMOYEHNSA BHELLHEN Harpysku), makcumym 1440 muHyT nocne notepu AC
NUTaHWs 4O aBTOMATUYECKOro OTKIIOYEHNS A11s1 coXxpaHeHus baTtapen.

B cnyyae npopomkutenbHon notepu AC nuTaHus, pene, moaynb SIM u BHewHss Harpyska 6yayt
nooyepenHo oTknodeHbl. Mocne BoccTaHoBneHms AC nutaHus, Bbille ynomsaHyToe obopyaoBaHue Oypet
aBTOMaTU4YECKM BOCCTAHOBMEHO B HOpMaribHoe pabouvee cocTosHMe. CMm. Takke 4vacTb 4.8.5 BHewHss
yarpyska.

4.8.4.1 CocTosiHuA paboTbl

MCTOYHUK NUTaHNA NMeET NATb pa60qu COCTOSIHMI B COOTBETCTBUM C OMNMCAHNEM B Tabnumue HMxe.

CoctosiHne RC OnucaHune

B pa6ote WICTOYHMK nuTaHMa HaxoguTcst B AaHHOM cocTosiHM korga AC nuTtaHve wnm 6Gartapest
NOACOEAMHEHBI C HanpshkeHneM 6aTapeu Bbille YPOBHSI OTKMOYEHMS @

3aluTa PyHKUMOHMPYET B HOPMAribHOM pexume.

OTknioyeHve MCTOYHUK NnTaHMsA nony4mn coobLueHne, YTo cMcTeMa OTKNioYaeTes.
B 3TOT NPOMEXYTOK BPEMEHW AaHHble COXpaHeHbl KOHTponnepom Ha MN3Y.
Mocne Toro Kak KOHTPOMep OTKIYUNICS, OH NepexoauT B cocTosiHne OTKINYEHO.

OxunpaHue WICTOYHMK NUTaHUA nepexoguT B 3TOT pexum korga AC nutaHMe OTKITHIYEHO m SE\PHA 6aTapeV|
HXe YPOBHA 3aaHHOIo norb3oBaTenemM Unn HMxe ypoBHA nopora OTKN4YeHna l).

370 COCTOsIHME 3aMeHseTCs cocTosiHMEM “B pa60Te", ecnu BocctaHoBneHo AC nutaHve unu

m Wkach ynpasneHuna RC PykoBopgcTeo nonb3osarena OSM
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Coctosinue RC OnucaHune
HanpsbkeHVe 6aTapen NogHNMAETCs! BbILLE MOPOra OTKMoYeHNs .
370 cocTtosiHMe 3ameHsieTcst cocTosiHuem “OTknoyeHo” (MuTaHne Gatapen Hwke nopora

OTKJ'IPO‘-leHMFI(l) n AC nutaHue OTKJ'IPOLIeHO) no ucreyeHun 5 MUHYT unn ecnu 6aTape;|
OTKIKO4YEeHa.

OTKIIOHYEHO VCTOUHMK MUTAHUS MEpPexXoauT B 3TOT PexuM, ecnu AC NUTaHWEe OTKIIOYEHO W aBTomaTt
GaTapey B HAXOAUTCA B BLIKIIOYEHHOM MOMOXEHUM (MMM HanpsikeHne GaTapen Hke mopora
BbIKkrtodeHo P).

B aTom cocTosiHMM 3awmTa He OeNCTBYeET.
370 cocTosiHMe 3ameHsieTcs cocTosHueM “B pabote”, ecnu BocctaHoBneHo AC nuTaHne unm

aBToMaT GaTapeun nepeBefeH BO BKIOYEHHOE MoroxeHne. B aToM cnydyae ypoBeHb 3apsaa
GaTapeu JormKeH 6biTb Bbille nopora oTkroderus Y.

OTOT cocTosiHMe 3ameHsieTcs Ha pexum “OxuagaHue”, ecnn Gatapes Oblna BkOYeHa U
ypoBeHb 3apsifa GaTtapeu Huwke nopora oTkmiodeHus ) Ho Bbilwe mopora oTkmodeHo @ n
otcytcteyeT AC nutaHue.

HononHutensHoe | Ecnu koHTponnep HaxoguTcs B cOCTosAHMM “OTKo4YeHne”, TO OH MOXeET ObiTb BPEMEHHO
Bpems BOCCTaHOBINEH B pexuM “OxugaHune”, nyTeM BblknioveHns 6atapemn u nocneayoLlero ee
BKMoYeHus. [Ing coxpaHeHusi HacCTpoekK pearbHOro BpeMeHu, BknoveHne batapeun nocne ee
OTKIMOYEHNST JOIMKHO ObITh OCYLLECTBMNEHO B TeHeHUn 60 cekyHa.

Ecnu ypoBeHb 3apsiaa Gatapeu Hike ypoBHsi nopora oTkmiouenunst Y, RC GyaeT sanyieH Ha
[ONONHUTENbHBIE 5 MUHYT (MM A0 NONHOTo paspsiaa 6atapey ?). 3o noseonsieT cucteme
npopaGoTaTb AONOMHUTENBHbIE HECKOIIBKO MUHYT MPU HA3KOM YPOBHE 3apsina 6atapew.

lMpumeyaHus:
1. [lopoe “omknroyeHue” cocmaensem 10.58B
2. [onHbkil pa3psd bamapeu unu nopoe “omkmnoyeHo” cocmasnssem 9.6B.

4.8.5 Tanmep NUTaHMA BHELLHEN Harpys3Kku

Taﬁmep BHELLHEN Harpy3km HadMHaeT OTCHET Koraa npoucxoaumT norteps AC nuTaHus. OTO OTKNOYaeT
BHELWHKK Harpy3ky nocrie ucrte4vyeHud Taﬂmepa OTKMOYEHNST BHELLHEN Harpy3ku. Korma AC nutaHue
BOCCTaHOBJ1€HO Taﬂmep C6paCbIBaeTCH.

MuTaHe BHELLHEW Harpy3ku MoXeT OblTb HACTPOEHO Ha perynsipHylo nepesarpysky C YCTaHOBIEHHbLIM
nonb3oBaTeNieM MHTepBariom BpeMeHu. ATa DyHKUMS NpegHasHaveHa Ans nepesarpys3ky noAkmioYeHHOro
KOMMYHMWKaLUMOHHOIO 06opyaoBaHus. 3Ta (YHKUMS MOXeT ObiTb BblBegeHa MyTeM YCTAHOBIEHUS
NepvoanYHOCTU Nepesarpy3ku BHELHeR Harpysku Ha 0.

Ecnu nutaHne 6atapen NnoTepsiHo UNun OTKIOYEHO, TOoraa NMTaHNe BHELUHEN Harpy3ku Npoaoimkut paboty ot
AC nutaHue, HO C YMeHbLUeHHOW eMKoCTblo. CpegHee notpebneHne 6onee yem 15BT Ha npoTsxkeHuun 60
CEKYHOHOro MHTepBana npueefeT K OTKMIOYEHUI0 NUTaHUS BHELLUHEN Harpy3knm n GyaeT CHoBa BKMIOYEHO
nocrie BOCCTaHOBMEHUsa nutaHus oT GaTapewn. B Takom cnydae, notpebneHue Gonee yem 15 BT moxeTt
nNpuBECTU K OTKMoYeHU0 RC 1 B HEKOTOpPbIX CIyyasx K ero nepesarpyske.

4.9 CoxpaHeHne HacTpoek

Bce HacTpowku coxpaHstoTca Ha [M3Y.

M3meHeHue HacTpoek ¢ noboro uctodHuka (MY, CMS, SCADA, I/O, Bxoabl pene unuv fornka) coxpaHseTcs
cnegyowum obpasom:

s EQMHWYHOE M3MEHeHMe HacTpPOeK CoXpaHsieTcs nocrne 15 cekyHa.

o [locnepywolme N3aMeHeHUs HACTPOEK COXpaHsoTCs ¢ 15 ceKyHOHbIMU MHTEpBanamu

e Bce HaCTpoWkuM COXpaHATCA Korga naHenb OTKMAYaeTCs B PYYHYD WK nocne 5 MUHyT
Besgencraus

o 3anyuwieHa dyHKkuna “CoxpaHnTb CUCTEMHbIE JaHHbIE” U3 OCHOBHOIO MeHio MY

e C 6 4yacoBbIM UHTEPBANOM

Ecnn npounsoLuno HeoxuaaHHoe OTKIoYEHWe KOHTpOsiepa, HeKOTopble HedaBHME M3MEHEHUsST MOTyT ObliTb
NoTEePSHbI.

PykoBoacTeo nonb3osarena OSM Wkach ynpasneHuna RC
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5 U3amepeHus

Mogyns SIM npuHumaeT curHansl ¢ BbixogoB ETH n TT kommyTtaumoHHoro mogyna OSM m nocne

dmnbTpaumm 1 nepecyeTa cUrHamnoB NepeaaeT Ux perne.

Pene koHBepTUpyET aHaNoroBbIN CUrHan nonyyveHHbIn ¢ moaynsa SIM B gaHHble, Kak nokasaHo B Tabnvue

HWXe.

N3mepsaemble paHHble UNBTPYHOTCA OT

Tabnuue.

rapMoOHUYECKNX COCTaBnARWUNX WU cpeaHekBagpaTtnyeckoe
3Ha4eHne OCHOBHOIO cCurHamna Hucnonb3yeTcd 3awmTon u NPpUNOXeHnAMn UuHAUKaunn, Kak nokKasaHo B

[ns onucaHus HacTpanmBaeMbIX NOJfib30BaTENIEM aHANOroBbIX 3Ha4yeHu cMm. Yactb 5.6.

WU3mepseMblit MpumeHetne
Usmepsiemoe 3HauyeHue O6o3HavyeHne Paspeluenue
Anana3oH 3awwmTa WHaukaums
Tokun a3 la, Ib, Ic 0 — 16000 A 1A v v
OcraTouHbil Tok & In 0 — 16000 A 1A v v
OcTaTouHbIii TOK (Mogenbs In 0 — 16000 A 0.1A 4 v
0.2A Y333)@
dasHble HanpsXkeHus Ua, Ub, Uc, Ur, Us, Ut 0.5 — 22 kB 0.1 kB v v
JInHeNHble HanpsXkeHus Uab, Ubc, Uca, Urs, Ust, Utr | 0.5 — 38 kB 0.1 kB v v
Tok npamoi 11 0 — 16000 A 1A v -
nocnenoBaTenbHOCTM
Tok oGpaTHoi 12 0 — 16000 A 1A v v
nocrnegoBaTensHOCTU
HanpsixeHue npsimoii Ul 0.5 — 38kB 0.1 kB v -
rnocnefoBaTeNnbHOCTM
HanpsixeHne obpaTtHom U2 0.5 — 38«kB 0.1 kB v -
rnocefoBaTenbHOCTM
OcTatouHoe Hanpsbkerne @ | Un 0.5 — 22 kB 0.1 kB v -
CwnelleHne dasbl Mexay Al 0 — 359° 1° v -
HanpsKeHWeM 1 TOKOM
npsiMow
rnocnefoBaTeNnbHOCTM
CwmelleHne dasbl Mexay A2 0 — 359° 1° v -
HanpsKeHWeM 1 TOKOM
obpatHom
rnocnefoBaTeNnbHOCTM
CwelleHne dasbl Mexay A0 0 — 359° 1° v -
OCTaTO4HbIM HaNPsHKEHUEM
1 TOKOM
MNonHas, akTBHas n A, B & C kBA/ kBT / kBAp 0 — 65535 1 - v
peakTusHas 3x dpasHas 3 pasHas kBA / kBAp / kBT
MOLLHOCTM U MOLLHOCTU MO
¢azam
MNonHas, akTBHasA n A, B &C +/- kBA4 0 — 999999999 1 - v
peakTnBHas 3x dasHas A B&C+- KkBTY
3HEPruu 1 3Heprum no
ba3am, cBsi3aHHbIE C A, B&C+~ kBApu
MOTOKOM MOLLIHOCTU B 3 phase +/- kBAuY
npsiMOM 1 0GpaTHOM 3 phase +/— KkBTu
HanpaBneHum
3 phase +/— kBapy

YacToTtbl ¢ ABC 1 RST Fabc, Frst 46 — 65T 0.01 Ty 4 v
CTOpPOH peknoysepa
MocnepoBaTtensHOCTb has MocnepoBaTtenbHOCTL has. ABC/ACB/2“ | HIO - v
oT ABC n RST cTopoH RST/RTS /2@
KoadpdpumumeHTbl 3x dasHomn KoadhdpuumeHTtsbl mowHoctn: | 0 — 1 0.01 - v
MOLLHOCTW Y MOLLHOCTEW MO 3x hasHoun, dpasbl A, dhasbl
pazam® B, dasbl C

lMpumeyaHus:

1. OcmamoyHbIl MoK paseH mpem mokam Hyseeol rnocredoeamesibHOCMuU.

PykoBoagcTeo nonb3oBarensa OSM
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Modenb OSM c cosnadarowumu TT obecnequsarowjuti 0.2A moyHocms O33.
OcmamoyHoe HanpsikeHue pasHo mpeM HanpskeHUsIM Hyneeol nocrnedogameibHOCMU.
“?"omobpaxkaemcs koelda HanpsixeHue irbol gasbl nadaem Huxe 0.5 kB.

OmmeuyeHHbIl KoaghhuyueHm mMouwHocmu onpedensiemcsi KeadpaHMOM 8 KOmMOPOM Haxooumcsi y2os1 Mexoy
HarpspKeHUeM U MOKOM U 3asucum om HanpaenieHusl nomoka MowHocmu. dmom KoaghghuyueHm He 3agucum
om yena nosopoma.

N3mepeHus B peanbHOM BpeMEHW MOTyT GbiTb MPOCMOTPEHbLI Ha MaHesnu, Kak Noka3aHo HUXKe:

ok wN

Hasuraumus no naHenu W3MEPEHUA
>MOWHOCTb< JHeprmna no ¢asam
[Bkrntodume naHens] = [CTATYC CUTCEMBI| Jpyruve SHeprua 3x ta3Hasd
N3BMEPEHUA) =
®l gl HanpsixeHns (KB):
A 6.2 B 6.2 Cc 6.2
R 6.2 S 6.2 T 6.2
AB 10.7 BC 10.7 CA 10.7
RS 10.7 sT 10.7 TR 10.7
Toku (A):
A 200 B 200 c 200
N 0 12 0

lMpumeyaHue: Namepsembil HelimparbHbil MoK, 0151 3 gpa3Hbix modenel O33, omobpaxxaemcs ¢ pa3peweHuem 0.1 A.

5.1 Bbibopka n ounbTpoBaHue

Curma-genbta aHanoroso uudpoBon npeobpasoBatens pabotarowmi ¢ yactoton 409k umcknoyaeT
HeO6XOp,I/IMOCTb Hannynga HM3KO4aCToTHOIo (bvmpra BbICOKOIo nopsaaka B nepe,qu|7| 4acTun, 3TO YMeHbLUaeT
cMeLLeHne dasbl 1 UCKaXKEHMST BO BCEM AnanasoHe TeMneparyp.

KaHanbl Toka 1 HanpsaXXeHna naMeparTcA 32 pa3a 3a KaXKabli LMKN YacToTbl MowHoCcTU. Kaxxgoe n3mepeHune
TOKa MMEET HU3KUIA U BbICOKUI KOS(*)(*)MLIMGHTI:I n anroputM n3MepeHus Bbl6|/|paeT nogxoadiliee 3Ha4veHune
ans obecneveHus Haunnydlwero paspeLweHuna and Kaxaoro o6pa3u,a.

CpepHekBagpaTuyeckue 3HaYeHUsl MEPBOM TapMOHMKM ONna dasbl M OCTATOYHbIE TOKM BMECTe C
HanpsKeHMsMN HyneBoln, obpaTHOW M MpsSMOW MOCNefoBaTENbHOCTEN paccyMTbiBaOTCs 16 pas 3a UMKN
nyTem nNpUMEHEHUa anroputMoB LMdpoBOM unbTpauun ucnonb3ys nocnegHne 32 pesynbTaTta.
PesynbTupytowne cpegHekBagpaTuyeckue 3Ha4eHUs UCNonb3yTCs aNeMeHTaMu 3aWwuTbl U MHAMKALWK.

CpenoHekBagpaTnyeckme 3HadeHUsi akTUBHOW W PEeaKTMBHOW MOLLHOCTEN/SHEPrUi, 4YacToTa MOLLHOCTH,
HanpaereHne NoToka MOLLHOCTU K YepenoBaHne a3 paccunTbiBalOTCS OOUH pas 3a LMK,

OTobGpaxxaeMble n namepsaemMble 3Ha4eHMs1 06HOBMATCS Kaxable 16 LUMKIoB.

5.2 HacTpounkn namepeHumn

CuuTbiBaHME TOKa NpPOM3BOAMTCA TpaHcdopmaTtopamy Toka. CuUMTbIBAHWE HAMPsKEHWS MNPOM3BOAMTCSA
€MKOCTHbIMU TpaHcdopmMmaTopamm HanpsbkeHns. OTaenbHbIN KO3 dULUMEHT kannbpoBkM onpeaenseTcs Ans
KaXkgoro u3 LIECTU KaHarioB HanpsbhKeHWUst nony4vyeHHbix ¢ OSM. OTu wecTb KO3hPMLUMEHTOB U3MEPEHNS U
cepunHbIn Homep OSM Takke BBOASATCA NONb30BaTenemM Bpy4HYyIo.

YacTtoTa cuctembl onpegensieTcs aBTomatnydeckn RC KOHTpOnnepom, npu nepBoHaYasnibHOW YyCTaHOBKE WU
nogkntoveHuu. MNMocne aToro 4actota cUCTEMbI coxpaHaeTces Ha M3Y.

OyHKUMS  HaCTpPOWKM  YepedoBaHMs a3  MO3BOMSET  NONb30OBaTeNto  U3MEHATb  KOHurypaumio
YCTaHOBIMEHHbIX 3aBOACKMX HacTpoeK, B COOTBETCTBUM C COEAMHEHMEM IUHWA K peknoysepy. Bce
U3MEpPEHUs, WHAMKaUUW, 3anucy, HaCTPOMKWM 3aliUTbl U CYETYMKU (PYHKUMOHMPYIOT B COOTBETCTBUM C
HOBbIMW HacTpoukamu.

PykoeopcTeo nonb3osarens OSM UamepeHue m
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Bce HacTpoiku nonb3oBatenst MOryT ObiTb M3MeHeHbl Yepe3 Y. AnbTepHaTMBHO, BCE HACTPOMKM MOryT
ObITb NepeHeceHbl NCMONb3ys NakeT NporpaMMHoOro obecneveHns CMS.

HaBurauusa no naHenm HACTPOWUKU MU3MEPEHUU

[Bkriroyume naHens] = [CTATYC CUCTEMBbI| = HanpsxeHue cucTemsl (KB) 38.0
[Haxmume CEPOC] = yposeHb AU (kB) 2.0
4

[OCHOBHOE MEHHK)]

& [Hacmpoliku cucmembi]

® [Hacmpoliku usmepeHuti] =

HacTpolkn namepexmm

HaumeHoBaHue O6o3HayeHue Awnana3soH PaspeweHune | 3aBogckue HaCTPOWKMU
HanpsixeHune cuctemsl (kB) HanpsxeHne cuctembl 3.0 -38.0kB 0.1kB 38
Yposexb AU (kB) YposeHb AN 0.5-6.0kB | 0.1xB 2

lMpumeyaHue: HanpsbkeHue cucmembl 68519emcsl JIUHEUHbIM HarpskeHueM cucmeMbl K Komopol nooKmoYeH
peknoy3sep (He ghazHoe HamnpPsKEHU!o).

5.3 KoHdwurypauma OSM

B MeHI0 HacTpoek peknoysepa Bl MoxeTe Npou3BecTi HAaCTPONKY a3 U HanpaBneHWst MOLLIHOCTU.

MyHKT "BknioveHune BbikntoyaTensa B pexume "XKueast nnHma" paspelleHo” AoCTyneH nNuulb B criyvyae, ecnm
nyHKT "3aBoackue HacTpomkun" geakTmeBupoBaH (CcM. pasgen 8.1.3 3aBoackue HacTpowkum). 1o ymonyaHuio
NyHKT "BkritodeHune BbikodaTens B pexume "XKuas nuHusa" pas-pelueHo” geakTMBupoBaH. OTO O3HaYaer,
YTO MpM BKIOYEHUN pexnma "Kneas NuHNS", BKMO-4eHne BbiknoyaTensa byaeT 3abnoknposaHo (CM. pasgen
6.1.9).

Hasuraumsa no gaHenu

[Bkrnrodume gaHens] = [CTATYC CUCTEMBI =

KOH®UTYPALIMA OSM

[Haxmume CBPOC] =

YepepoBaHue ¢has ABC
3 HanpaBn MOTOKAa MOWHOCTU RST Kk ABC
"BKJIloYeHWe BbIK/YATENA B pexuMe "Xueas
[OCHOBHOE MEHHKO] NnMHKWA" paspeweHo” BbIKA
& [Hacmpoliku cucmembi]
& [KoHgpuaypauusi OSM] =
HacTtpoliku koHdburypaumm OSM
HaunmeHoBaHue O6o3HaveHue Owvana3soH PaspeweHune 3aBo.c|.c1(Me
HacCTPOMKMN
YepenoBaHue ¢as YepegoBaHue das ABC/ACB/BCA/CAB/BAC/CBA | NA ABC
HanpaeneHune noTtoka Hanpaen notoka “RST k ABC"/’ABC k RST” NA RST k ABC
MOLLHOCTHU MOLLIHOCTM
"BkntoyeHne "BkntoyeHuve Bkn./Bbikn. Bblikn.
BbIKMoYaTens B BbIKMtOYaTens B
pexume "Knsas pexume "YKun-Bas
NnHKUS" paspelleHo” NIMHKUS" paspeLleHo”

N3amepeHue

PykoBoagcTeo nonb3oBarensa OSM
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lMpumedyaHue:

1. Koeda HarpaeneHue rnomoka MowHocmu ycmaHosneHo kak ‘RST k ABC”, npsmbiM HarnpasrieHueMm rnomoka
MowHocmu 8 KomMmymauuoHHom mModyrne OSM cyumaemcs co cmopoHbl RST 6 cmopoHy ABC, u obpamHbim
HarpasieHueM romoka MowHocmu cqyumaemcs co cmopoHs! ABC 8 cmopoHy RST.

5.4 Kann6poska OSM

Haswrauws no naHenwu
[Bkmmoyume naHenb] = [CTATYC CUCTEMBI = [Haxmume CEPOC] =

4 KAJINBPOBKA OSM
% [OCHBHOE MEHIC] Moaens OSM OSM 38-16-800-300
& [Hacmpoliku cucmemsi] Tn OSM 3 dazHbIi
& [Kanu6poeka OSM] = CepuirHbIA HOMep 0200111020003
Ko3ahduumeHTbl OSM:
A/kA A/MB A/MB
CIa 0.4000 Cua 0.0157 cur 0.0157
CIb 0.4000 Cub 0.0157 cus 0.0157
CIc 0.4000 Cuc 0.0157 cut 0.0157
CIn 0.4000
Kannbposka OSM
HanmeHoBaHue O6o3HaveHue Owvana3soH PaspeweHune
Tun OSM* Tun PY 3 ®asHbin, 3 PasHbIn 0332, 1 ®dasHbIn, TpexdasHbin ¢ NA
nodgasHbIM BKITHYEHNEM
CepuiiHbIn Homep3 OSM 13 CMMBOMOB CEPUNHBIN HOMEP
KoadhdpmumeHT Cia 0.0 — 1.5999 A/KA 0.0001 A/KA
kanubposku la *
KoadhdpmumeHT Clb 0.0 — 1.5999 A/KA 0.0001 A/KA
Kanmbposku Ib
KoadppmumeHT Clc 0.0 — 1.5999 A/KA 0.0001 A/kA
kanubposku Ic
KoadhdomumeHt Cin 0.0 — 1.5999 A/kA 0.0001 A/kA
Kanubposku In
KoadhdpmumeHT CUa 0.0 - 0.0627 A/MB 0.0001 A/MB
kanubposku Ua
KoacpdpwmumeHT CUb 0.0 —-0.0627 A/MB 0.0001 A/MB
kanubposku Ub
KoadhdpmumeHT CUc 0.0 - 0.0627 A/MB 0.0001 A/MB
kannbposku Uc
KoadbduumeHt CuUr 0.0 - 0.0627 A/MB 0.0001 A/MB
kanubposku Ur
KoadppmumeHT CUs 0.0-0.0627 A/MB 0.0001 A/MB
kannmbposku Us
KoadppmumeHT CUt 0.0 -0.0627 A/MB 0.0001 A/MB
kanubposku Ut

lpumeyaHus:
1. B 3asucumocmu om nodcoeduHeHHo20 murna OSM, ucnonb3dyromcsi pa3Hbie modynu SIM. Cm. yacmb 10.5
Cniucok doronHUmMennbHo20 06opydoeaHus .

2. Modenb OSM 3 ®asHbiti O33 ¢ cosnadarowumu TT obecrnedyusarouuti moyHocmb O33 0.2A. Cm. yacmb 2.2.4
To4yHoCcmb 3auUUmel.

PyxoBopacTeo nonn3osarens OSM m
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3. CepuliHbll Homep onpedensem moderns OSM u mun OSM. BaxHo, 4mobbl 6bi1 88edeH npasusibHbIU
cepuliHbIl HOMEp.

4. Hacmpolku damyukoe OSM 3anpoepammuposaHbl 8 RC u nodxodssm mornbko 0ns OSM rnocmaensiembili 8
komrnnekme ¢ OaHHbIM RC. CepuliHbil Homep OSM maksxe 3anpoepammuposaH 8 RC.

5.5 HacTtpowku yacoB peanbHoro BpemeHu (UPB)

Yacbl peanbHOro BpeMeHM obecnedvBaloT M3MepeHue pearnbHOro 3HayeHus fata/Bpems Ans Bcex
3MNeMeHTOB C paspelleHnem 1Mmc. MNMuTaHne YacoB Npou3BoauTCs Hanpsmyto oT 6aTtapeu. Nocne ycTaHOBKM,
narty n Bpemsi HeobxoaMmMo noAcTpavBaTth TOMbKO B Clly4Yae OTCOEAMHEHUS UMK OTKIoYeHUs GaTtapeun npu
otcyTcTBumM AC nutaHus.

HanmeHoBaHue O6o3HaveHue HacTtpoiku 3aBoacKue HaCTPOWKMU
[ata [ata B cooTBeTCTBMU C BbIOpPaHHbLIM NA
¢dopmatom
Bpewmsi Bpewms B cooTBeTCTBMU C BbIOpPAHHBLIM NA
cdopmaTom
dopmat gatbl dopmat garhbl O0/MM/ITT nnn MM/OL/TT O0/MM/TT
dopmaTt BpeMeHU dopmat BpeMeHun 12 yacoBow/24 yacoBow 12 yacoson
Yacosow nosic Yacosow nosc (GMT) | -12:00 go +12:00 yacos 0:00

TMpumeyaHue: Npumep omobpaxeHusi 12 yacosozo gpopmama epemeHu — 09:12:14 pm; [llpumep omobpaxeHus 12
4acoeozo ¢hopmama epemeHu — 21:12:14

HaBurauws no naHenu
[Bkrroyume naHenb] = [CTATYC CUCTEMBI) = [Haxmume CBPOC] =

s HACTPOVKN 4PB
& [OCHOBHOE MEHIHO] JaTa: 25/01/2013
. Bpewms: 14:12:10
& [Hacmpoliku cucmembi]
& [Hacmpoliku YPB] = dopmaT AaThl aAn/mm/rr
®opMaT BpeMeHU 24 Yaca
YacoBor nosac(4) +00:00
5.6 AHanorosBble 3Ha4YeHunA HacTpauBaemble

noJsfib3oBaTteriemMm

AHarnoroBble 3HayYeHus HacTpanBaeMble Mnosib3oBaTtesieM Mno3BONAIT nobaBnAaTb HOBYIO BeEJTMYUHY WU
CMelleHne K cyuwlecTBywwWMM WU3MepAeMbliM 3Ha4YeHUAM TaKMM KaK TOK, HanpsaXeHune W MOLLHOCTb.
AHanoroBble 3Ha4YeHNs HacCTpaunBaeMble MoJib3oBaTesieM pacCYUTbIBAOTCA Clefyolunm o6pasoM:

Hacmpausaemoe aHaniozoeo0e 3HadyeHue = (MamepeHHoe aHario2o8oe 3HaqyeHue * KoaghgbuyueHm
yMHOXeHUs]) + CmeweHue"

AHanoroBble 3Ha4YeHUs1 MOryT ObITb HAacTpoeHbl Yepe3 CMS n oTobpaxatotrca Ha Y. Nonb3oBaTens MOXeET
nobasntb MMs 0o 8 cumBonoB Anst 0603HaYEHUsT aHaNoOroBoro 3HaYeHUs Kak vyepes naHenb, Tak U yepes
CMS. AHanoroBoe 3HadeHue OyadeT ucnonb3oBaTb MOJIHOE AOCTYMHOE pa3spelleHne, HO oTobpaxaemoe
3HadeHMe OyaeT copepxaTtb Lenble 3HaveHus Ao 7 umdp. Ecnm 3HaveHus 3a npegenamu OOCTYMHOro
AmanasoHa Unv HeBepHo, To ByaeT oTobpaxeHo ‘7?27’ 2 AHarnoroBble 3HauYeHus MOTYT ObITb UCNOSMBb30BaAHbI
C NoBbIMU NPOTOKONAMM.

m UsmepeHue PykoBopcTeo nonb3osarena OSM
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Apyrue
Hasuraums no MaHenw Crpatmua 1 »CTpaHLa 24
[Bkntoyume narens] = [CTATYC CUCTEMbI] = AHATOr
& [Usepenus] vab oo vea
[} [dpyaue] 27800 27800 27800 0
% [CmpaHuua 2] = i V,gsec VBZEC VCEGC
0 110 110 110
9 10 11 12
0 0 0 0
U3mepsiemoe 3HayeHne O6o3HavyeHue HOuuT Pa‘”’peé“e"“e
Toku la, Ib, Ic, In A 0.0625A
In_WT1_cpegHee, In_WT2 cpe,:lHee4 A 0.0156A
HanpsixeHus Ua, Ub, Uc, Ur, Us, Ut, Uab, Ubc, Uca, Urs, Ust, Utr B 0.125B
MonHas, akTuBHasA 1 peakTuBHas A, B & C kBA/ kBT / kBAp BA, BT, Bap 1
MoLHocTY 3 cpasa kBA / kBT / kBAp BA, BT, BAp
MonHasn, akTMBHasA 1 peakTMBHasa 3x A, B & C +/- kBAu4, kB4, KBAp4 KBAu, kBTy, kBApu | 1
(asHble 1 3Heprim no asam 3 phase +/— kBA4, kB4, KBApu kBAuY, kKBT4, KBApY
CBsi3aHHbIE C NPSIMbIM 1 06paTHLIM
HarnpaBneHns MM NOToka MOLLHOCTH
KoadhhULIMEHT MOLLIHOCTM A, B, C PF 1 2
YacToTa Fabc, Frst My 0.01lMy
rapMOHWKM Ua, Ub, Uc 1” MapmoHuka B 1B
Ua Ub Uc Napmonuka(n=2...15), Ua Ub Uc THD % 0.00001%
la Ib Ic In MapmoHuka (n=2....15) A 0.125A
lalbIcIn TDD % 0.00001%
lMpumeyaHus:

1. Hacmpausaemoe aHaroeog8oe 3HayeHuUe KOHg8epmupyemcsi 8 uesoe 4qucro. Pe3dynbmam okpyansemcsi 8
6osbwyo cmopoHy 0ns nobbix OpobHbIX 3HayeHul >= 0.5 u 8 MeHbwyo CcmMOPOHy Onsi Nobbix OPOBHLIX
3HadyeHul < 0.4. Kozda ucrnonb3yemcsi 6onbwol KoaghuyueHm YMHOXeHUs U cuaHail omcymcmeyem,
aHarno2080e 3HaqyeHue r1ofb308ameriss MoXxem o rnpexHeMmy bbimb omobpaxeH u3-3a Wyma.

JHuana3oH yMHoxeHus om -2E32 do +2E32 u duana3oH cmeweHusi om -2E32 do +2E32.

3asucum om moyHocmu u3mepeHus 8 2.2.2.

Aneopumm ynpaeneHus uHmepsanamu Komopbil ucronb3yemcsi 075 MonydYyeHusi CpeOHUX CKOMb3SAWUX
3HavyeHul moka In 20e ycpedHsrowul uHmepean WTL1 moxem 6bimb HacmpoeH om 1 0o 50 yuknoe (ro
ymonydaHuto 15 yuknos) u ycpedHsrouwul uHmepean WT2 moxem 6bimb HacmpoeH om 1 0o 10 yMHOXUMb Ha
uHmepsan WT1 (no ymonyaHuto 10). Ycpedrsouwjue uHmepsansi WT1 u WT2 Hacmpausatomcsi yepe3 SGA.
In_WT1_cpedHee, In_WT2_cpedHee senswomcsi pe3dynbmamamu In, paccyumaHHO20 3a yCmaHO8MeHHbIU
ycpedHsarowul uHmepearsn u npedocmasrsiomces Kak aHano208ble 3HadyeHus 8 noauke u SGA. [na npumepa,
OHU ucrionb3ytomcsi 8 SGA nipunoxeHuu, 05151 KOHMPOJIs U3SMEHEHUs1 0CMamoYyHo20 moka, O yeenudyeHusi
HadexxHocmu U MmoYyHoOCMu.

PoN

5.7 NMocnegHee 3adMkcMpoBaHHOE Xopollee 3Ha4vYeHue

(MN3X3)

M3X3 3anucbiBaeT NocrnefHee N3BeCTHOE XOpoLLee 3Ha4YeHne Toka Harpysku yepes kaxayto dasy (la, Ib, Ic)
W Jenaet ero JOCTynHbIM Kak Touka SCADA.

M3X3 paccunTbiBaeTCs Kak CpefHee 3Ha4YeHUE U3MEPSIEMOro Toka B Kaxkaoh dase 3a ogHy MUHYTY. ITO
3HayYeHNe CUKCUPYETCS Kak cpedHee 3HayeHuWe 3a MOCMNeAH MUHYTY npu Toke OA wunm korga
cpabatbiBaeT A4eTeKkTop UCcTouHuka (ON).

M3X3 peanusyetca kak aHamnoroBble TOYkM Bxoga DNP3 un kak mamepsiemble 3HadeHus IEC 60870-5-

101/104. [Ona nogpobHOro onucaHnsa obpaTtntecb K pPYKOBOACTBY MONb3oBaTensa peanusauum
COOTBETCTBYHLLIErO NPOTOKONA.
PykoeopcTeo nonb3osarens OSM UamepeHue m
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6 3awumTa

,D,OCTyI'IHO YeTblpe wuHOMBUAOYyallbHble TpPyMnnbl YCTaBOK 3alUUThHI. Kaxpgas rpynna wumMmeeT cnepymwouine
3alnNTHbIE d.)yHKLI,I/II/IZ

e MakcumanbHas TokoBas 3awmTta (MT3)

e 3awmrta oT obpbiBa haskbl NO TOKy obpaTHOM nocnegosatenbHocTn (30D)
e 3awmTa oT 3aMblkaHusA Ha 3emnto (333)

e YyBcTBUTEMbHAA 3awwmMTa OT 3aMblkaHus Ha 3emnto (O33)

e MakcumanbHas TokoBas 3awmTa pexuma “Pabota Ha JluHun” (MT3PI)
e 3awmra MuHMManbHoro HanpsxeHus (3MH)

e 3awmTa oT noBbIweHns HanpsxeHus (3MH)

e ABTOMaTM4ecKas YacToTHas pasrpyska (AYP)

e 3awmra oT noBbIweHns YactoTbl (3MY)

e [letektop uctouHuka (ON)

e  KoOHTponb HanpshkeHnsa noBTopHoro BkrnoyeHusa (KHIMB)

e ABTOMaTU4eckuin BBOA pesepea (ABP)

e 3awwmrta oT rapmoHuk (Mapm).

[na kaxxgon rpynnbl 3awmTbl MOXET OblTb CO34aHO KOPOTKoe onucaHue, o 40 cMMBOMOB, MCMNOMb3Ys NakeT
nporpammHoro obecneyeHns CMS.

HacTtponkm rpynn 1 — 4

HaumeHoBaHue O6o03Ha4eHue Ovana3soH
Wms rpynnbl Wms rpynnbl [o 40 cMMBOMOB aHIMMICKOro andasnta unm ungp
oT0p009
6.1 MakcumanbHas TOKOBas 3awmrta

Toku kaxaol dasbl M3MepsItoTcs TpaHcdopMaTopamm Toka U UX BENUYMHA NMOCTOSIHHO KOHTPONMpyeTcs Ans
MT3 1 30®. OcTaToYHbIN TOK N3MEPSIEMbIN B Ha4YanbHOW Touke TT koHTponupyeTca anst 333.

MT3, 300 1 333 nmetoT Tpu anemMeHTa 3allnThbl ANS KaXAoro, NpsiMoro 1 06paTHOro HanpaeneHns NOTOKOB
MOLLHOCTK. DTO MO3BOSISIET COMOCTaBUTb BPEMSI-TOKOBbIE XapaKTEPUCTUKU Ha TPeX YCTPOWCTBAx 3aliuThbl
Onsi COOTBETCTBUS TpeboBaHMAM KoopauHaLUmm.

OnemeHT HanpaBneHusi notoka obecrneynBaeT 3PMEKTUBHYIO 3aLUUTY B KOJSIbLIEBbLIX CETSX MMM B Cry4yasix
nogayv NMTaHusA ¢ 0bpaTHON CTOPOHbLI, OAIHOBPEMEHHO oGecneUnBas KOopaAMHaLIO.

OneMeHT aBTOMaTUYEeCKOro MOBTOPHOrO BKIOYEHUS OTBeYaeT 3a MnocnefoBaTenbHOCTb MOBTOPHOMO
BKItodeHus cBasaHHyo ¢ MT3, 309, 333 u O33. K anemeHTy MNOBTOPHOIO BKIHOYEHUS MOTyT ObITb
npuvMeHeHbl obLme HacTponku, Takue kak KMN3, BpeMs noBTOPHOro BkoYeHus, Bpems cépoca v MBI,

KapTta aBTOMaTn4eCcKoro NoOBTOPHOIO BKIKOYEHWUSI MCMONb3YeTCs ANA He3aBUCUMOMW HAacTPoKKkun yctaBok MT3,
309 n 333 n onpegeneHns Tuna onepaunin B NOCrneaoBaTeNbHOCTU NOBTOPHOIO BKIMIOYEHUS.

OnemeHTbl cpabaTbiBaHua Ha XH n otcTponkn BHT no3sonsaioT achdekTMBHO HACTPOUTEL OYHKLUK 3aLUUTLI B
COOTBETCTBUM C XapakTepuctmkam cuctemol. OTcTporika BHT He npumeHsieTcs ons anemeHTtoB 300.

3agaHve 3agepKKm BPEMEHM MO3BOMSET OYUCTUTb HEUCNPaBHOCTU B Criydae, rae Cepusi Pekrnoysepos,
YCTaHOBMEHHbLIX Ha oOAHOM duaepe, WMET OOVMHAKOBLIE BPEMS-TOKOBbIE XapaKTEPUCTUKW, MNyTem
aBTOMAaTUYECKOTO MPUMEHEHWUA OrpederieHHON 3adepXKkM BpeMeHM Ha aBTOMAaTUYecKoe MOBTOPHOE
BKIMIOYEHVIE COOTBETCTBYIOLLIErO PEKroy3epa.

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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6.1.1 AnemeHTbI 3awmTbl ana MT3, 30P n 333

MT3, 30® n 333 umeloT TpM 3MeMeHTa 3alUMThbl AN Kaaoro, NpsiMoro 1 o6paTHOro HamnpaBfeHUst NOToKa
MOLLHOCTU U 3f1IEMEHT HanpaBfieHNs1 MOTOKa MOLLHOCTH:

e MT31, 3091, 3331

MacTtep anemeHTbl uukna AlNB no BpeMeHu, onsi NPSAMOro HanpaeneHnsa notoka mowHocTn (MT31+,
3001+, 3331+) n ana obpatHoro HanpaeneHusi notoka mowHoctn (MT31-, 30d1-, 3331-).
Mcnonb3yloTca Ans HaACTPOWMKM MakCMMarbHOro 4yucrna onepauun [0 nepexofa B OTKIYEHHOoe
coctosiHMe c 3anpetom uukna AlB u obecneuvBaloT 3aWuTHble onepauum C BPEMEHHON
3aEPXKKON.

e MT32, 3092, 3332

OneMeHTbl HKHero npegena, Ans nNpsMOro HampaeneHusi notoka MolHoctn (MT32+, 30d2+,
3332+) n gna obpaTHoro HanpaBneHus notoka MowHoctn (MT32-, 30®2-, 3332-). [aHHble
3MeMeHTbl MOryT ObITb MCNONb30BaHbl AN obecneyeHns ObICTPOro CropaHusi NpefoxpaHuTens, B
KayecTBe nMepBOW 3alUMTHOW onepauum WM Kak 3feMeHT MepBoM CTaaun BpPeMs-TOKOBOW
XapaKTepUCTMKN. DNEMEHTbI HKHEro npefena MMelT HambomnbLIMIA Anana3oH MoauduKaumm Toka
Onsi peanusauuy cTpaTerMm cropaHus NnpegoxpaHnTensl.

e MT33, 3003, 3333

OnemMeHTbl BepxHero npefgena, Ans NpsiIMOro HarnpasneHusa notoka mowHoctn (MT33+, 303+,
3333+) n obpartHoro HanpasneHuns notoka mowHoctn (MT33-, 30P3-, 3333-). SnemeHTbl BepxHero
npegena uWCnonb3ylTca AN MUHUMU3AUMM MOBPEXOAEHWUS BbICOKMM TOKOM HEWUCMPAaBHOCTU
060pyaoBaHNsT PACMONOXEHHOIO HIDKE MO NIMHUN.

e 3HIM MT3, 3HIM 30®, 3HIM 333

OnemeHTbl HanpaBneHus noToka obecrneynBardT BO3MOXHOCTL BBOAA UMW BbiBOAA HamnpaBneHHON
3alnTbl ANS Kaxaoro n3 wectun anemeHtos MT3, 309 n 333.

lMpumevanue: Ecnu OHI onpedeneHHo2o 3nemeHma ebigedeH, amom 3remMeHm 6ydem peacuposamb Ha
HeucrnpasHoOCMU Kak & MpsiIMOM mak U 8 06pamHOM HarpagneHuU nomokKa MOUHOCMU OCHOB8bIBAsICb MOJILKO
Ha eefiuduHe moka HeucrnpagHocmu.

6.1.2 HacTtpouku sawutel ana MT3, 30 n 333

YCcTaBku MacTep 3MeMEHTOB M 3NEMEHTOB HWXKHEro npegena npsmoro n obpaTHOro HamnpasneHus noToka
molHoctn (MT31+, MT31-, 301+, 300d1-, 3331+, 333 1-, MT32+, MT32-, 30d2+, 30d2- n 3332+,
3332-) moryT ObiTb HAcTpoOeHbl MyTeM BbibOpa TuNa BPEMS-TOKOBOW XapakTepucTuku. Kpueble Bpems-
TOKOBbIX XapaKTepucTUK BblGMpalTcs U MOryT OblTb HE3aBMCMMO MOAMMUUMPOBAHbLI Afs KaXgoro u3
anemeHToB MT3, 309 n 333. HekoTopble ycTaBkM MOryT ObiTb HACTPOEHbI TOMLKO Yepe3 NporpaMmmHoe
obecneyeHne CMS.

HacTtpowku yctaBok anemeHToB MT3, 30® u 333, ansa npsamoro u obpaTHOro HanpasneHus MoToka
MOLLHOCTU, 4Yepes (1Y aBnAlTca MAEHTUYHBIMKM U M306paxeHbl Hke And anemeHta MT31+ ucnonbsys
kpusyto IEC | B kauecTBe npumepa.

Haswrauws no naHenwu TPYMNMNA 1 NEPEFPY3KA MO TOKY
[Bkritoyume naHesns] = [CTATYC CUCTEMBI] =
[Haxxmume CBPOC]

pPMT31+«4 MT32+ MT33+ MT31- MT32- MT33-

3 Tun BTX IEC I
Tok cpabaTbiBaHusa (A) 300

[OCHOBHOE MEHHO] Ko3( BpemeHu 0.50
& [Hacmpoliku epynn 3awumei MMHKO3d TOKa 1.00

[ P Py “ ] MUH dukcup Bpemsa (c) 00.00

% [Ipynnal...4] Makc Bpemsa oTkn (c) 120.00

®Hacmpotiku 3awumsr; [MT3] | fion Bpema () 0.00

Bpemsa cbpoca Heucnp (c) 0.05

& [MT314] =
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lMpumedaHus:

e CpabamsbigaHue 8 pe3ynbmame akmusayuu anemeHma 333 moxem 6bimb 3abriokuposaHo ecsu
coomeemcmsyrowas “brok” ycmaska ycmaHoerneHa yepes noauky, 110 unu SGA. Hanpumep, ecriu
Briok P(333-) ycmaHoeneH yepe3 SGA, cpabambigaHue 8 pe3yfbmame akmusauyuu 3/1eMEHIMo8
3331-, 3332- u 3333- 6ydem 3abriokuposaHo.

e Ycmaseku anemMeHmoe egepxHez2o npedesia moa2ym Obimb HacmMpPOEeHbI MOJIbKO Ha MOYHbIE
8peMeHHbIe Xxapakmepucmuku.

6.1.3 HacTpomnku BpeMsa-TokoBbIX XxapaktepucTuk (BTX)

OeeHaguate ctaHaapTHbIX ANSI kpusbix u IDMT IEC kpuBbIx Bcerga AocTynHbl B RC-10, Takke Kak KpuBble
C (b1KcMpoBaHHbIM BpemeHem (OB).

Yepe3z CMS MOXHO co3gaTb 40 OECATU AONOMHUTENBbHbIX KPUBbIX, KOTOPbIE MOTYT OCHOBbBIBATLCSA Ha NtoboK
n3 43 He cTaHdapTHbIX KpuBbix M nobor KOI. He cTtanHgapTHble KpuBble paspaboTaHbl ANA SMynsumun
KpVBbIX OOCTYMNHbIX B 6onee paHHeM 3almTHOM obopyaoBaHum u kpueble KOl no3BonsT pegaktupoBaTtb
CTaHAapTHble KpuBble IDMT.

KoHdurypaums He cTaHgapTHbix U UDC KpuBbIX MOXET OblTb OCYLLECTBIEHA TOMbKO WUCMONb3ys
nporpammHoe obecneveHne CMS.

[na nogpo6bHoro onucaHusa cM. yactb 11.3.

Tunbl BTX
HanmeHoBaHue O603Ha4YeHue Owana3soH 3aBoackue
HaCTPOMKHM
CTaHgapTHble BpeMsi- Tun BTX ANSI: EI/VI/ 1/ ST/ STEI/LTEI/LTVI/ LTI IEC I
TOKOBbI€ XapaKTEePUCTUKN IEC:EI/VI/I/LTI
TD
3arpyxaemble Bpemsi- TCC: 101102 103 104 105106 107 111 112 113 114 H/O
TOKOBblE 115116117 119120 121 122 131 132 133 134 135
xapakTepuctuku® 136 137 138 139 140 141 142 151 152 161 162 163
164 165
200 201 202
400 401 402
ubcC

HacTpoliku KpuBbIX ¢ (OUKCUPOBAHHLIM BPEMEHEM AN MACTEP 3M1EMEHTOB U SNEMEHTOB HWXKHErO Npeaena

Cnep,yrou.l,me YCTaBKN ABINAKOTCA HaCTpOVIKaMM KPUBbIX C (bVIKCVIpOBaHHbIM BpeMeHeM, KOTOpble MOryTt ObITb
NPpUMEHeHbl K MacTep arieMeHTaM U arieMeHTaM HUXHero npeagena.

HanmeHoBaHue O6o3HauveHue | [uanasoH | Pa3spelweHue 3aBo,qc!me
HacCTPOMKH
Tok cpabaTtbiBaHus (A) — MacTep 3N1EMEHTOB Ip 3-1280A | 1A 300
Tok cpabaTbiBaHWs (A) — 9NIEMEHTOB HUKHETO Ip 3- 1A 300
npegena 16000A
Bpems oTtkntoyeHus (c) Tdt min, ¢ 0-120c 0.01c 1.00
Bpewms cbpoca HencnpaBHOCTH (C) FLTRes, ¢ 0-10c 0.01c 0.05

Hactponkn ANSI 1 IEC KpMBbIX ANS1 MacTep SJIEMEHTOB U 3NEMEHTOB HWXKHEro npegena

Cnepywouwume yctaBkm siBnstotTcs HacTponkamm ANSI u IEC KpuBbIX, KOTOpPbIE MOrYT ObiTb MPUMEHEHbI K
MacTep 9feMeHTam W 3reMeHTaM HWKHero npegena. 3TU HaCTPOWKU Takke NpUMeHUMbl K 43 He
cTaHgapTHbIM kpusbiM 1 KOIT.

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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HanmeHoBaHue O6o3HaveHue OvanasoH PaspeweHune flgg'?p.q:;:ﬁ

Tok cpabaTtbiBaHus (A) — MacTep 3N1EMEHTOB Ip 3 - 1280A 1A 300
Igg;epﬁaGaTblBaHMﬂ (A) — amemMeHTOB HWXHEro Ip 3 — 16000A 1A 300
KoapdhmumMeHT yMHOXEHNS BpEMEHN ™ 0.01 —-15 0.01 0.50
MwHUManbHbBIN KO3PDPULNEHT YMHOXKEHUS Toka® MIN 1-20 0.01 1.00
MwuHuManbHoe dmkcMpoBaHHOe Bpems (C) Tmin, ¢ 0-10c 0.01c 0.00
MakcumanbHoe BpeMs OTKMNYeHus (C) Tmax, ¢ 1-120c 0.01c 120.00
[ononHutensHoe Bpems (C) Ta, c 0-2c 0.01c 0.00

Bpewms cbpoca HevlcnpaBHocwl2 (c) FLTRes, c 0-10c 0.01c 0.05
lMpumeyaHus:

1. KpamHbIl ycmaeke moka cpabamsigarusi (Ip)

2. He npumeHum Onss ANSI BTX, matlimep cbpoca Komopbix CUMynuUpyem Xxapakmepucmuku cbpoca
8paujarowezocs Oucka.

HacTpoliku MakCuMansHOro TOKOBOIo pexmnma Ansd 3nemMeHTOB HWKHEro npegena

MakcuMarnbHbIiA  TOKOBbIA PEeXMM nNpedHasHa4yeH Ans MPegoCTaBreHUss BO3MOXHOCTU  MpUMEHeHus
cTpaTteruu cropaHusi npedoxpaHutens. Korga Tok npeBbllaeT YCTAHOBMEHHOE Monb3oBaTesieM 3HadeHue,
TariMep ornepauun OTKIIOYEHWUS OCTaHaBnMBaeTcs, OO0 MOMEHTa Moka TOK He OMNyCTUTCS HWXe 3TOro
3HayeHuss. JTO yBenuYMBaeT BpeMsl 3alWUTHOrO OTKIIOYEHWUS peknoysepa AN CUHXPOHM3AUUM C
XapakTepuCcTMKaMu NpefoXpaHuTenel pacrnonoXeHHbIX HUXKE MO NIUHUM.

Kaxgbii anemMeHT MoXeT UMEeTb HE3aBUCUMbIE YCTaBKM Anga MakCMMalribHOro TOKOBOro pexuma.

Ona ANSI, IEC u KOIT kpuBbIX, MakCMMarnbHbIN TOK PacCYMTbIBAETCS MNPUMEHEHNEM KoaduumneHTa
YMHOXEHUS K TOKy cpabaTbiBaHus.

MO,D,I/ICbVIKaLI,I/IFl MaKCMMalibHOro TOKOBOIo peXxuma OOCTYMNHa TOJbKO OJ1A4 3J1eMEeHTOB HMXXHEro npeaena.

HanmeHoBaHue O6o3Ha4veHue Owvana3soH PaspeweHune 3aBo,qc!(ue

HacTPOMKMN
MakcnmarnbHbIVi TOKOBbIV PEXUM MAKC pexum | Bkn/OTkn H/O OTtkn
fgsgl)(pmumem YMHOXEHUSA MakCMMarbHOro ImaxM 11 - 10 0.01 5.00

lMpumeyaHue 1. Oma Hacmpolika omobpaxaemcs Ha 1Y RC, koe0a esedeH MaKcuMaribHbIU MOKO8bIL PEXUM.

HacTpolikn drMKCMpoBaHHOrO BpEMEHU AN ANIEMEHTOB BEPXHEro npeaena

OneMeHTbI BEepxHero npenena moryTt ObITb HACTPOEHbl TOJIbKO Ha KPUBYH C CbVIKCVIpOBaHHbIM BpEMEHEM
NCNOJ1b3yA YCTaBKN HMXe!

HaumeHoBaHue O6o3HaveHue | [inanasoH | Pa3peweHne | 3aBoackue HaCTPOWMKMN
Tok cpabaTtbiBaHus (A) Ip 3 —16000A | 1A 1000
Bpems oTkntoyeHus (c) Tdt Min, ¢ 0-2c 0.01c 0.10
Bpewmsi cbpoca HeucnpasHocth (c) | FLTRes, ¢ 0-10c 0.01c 0.05

6.1.4 MoaudukaTopsl BTX

Kaxxgas ANSI wnn IEC Bpemsi-TOkOBasi XapakTepucTuKa MOXeT ObiTb MoaudmumpoBaHa C MOMOLLBHO
crneayloLwmx ycTaBok:

¢  MWHMManbHoe BpeMs oTkoYeHus (Tmin)
OnpegensieT MuHUManbHoe BpeMs paboTbl ycTponcTea. [1o ymonyaHuio yctaHosrneHo Ha Oc. MoxeT
ObITb MCNOMb30BaHO NS HACTPOMKM MoaxoAsiero pexuma pabotel, korga IDMT  kpusas
nepecekaeT KpUBYIO 3fIeMeHTa BepxXHero npeaena.

e MakcummarnbHoe Bpems OTkroYeHus (Tmax)
OnpepensieT MakcMmMarbHoe BpeMsi paboTbl ycTponcTea. 1o ymonyaHuio yctaHoBneHo Ha 120c.

PykoBoacTeo nonb3osarena OSM 3awmTa
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¢  MUHMManbHbIN KOIPPULMEHT YMHOXEHNS Toka (MIN)
e  MakCMMarnbHbIN KOIDPUUMEHT YMHOXEHUS Toka (MAX)

e [JononHutensHoe Bpems (Ta)
HobaensieT BpeMsi K BbiOpaHHoOM kKprBon BTX. o ymonyaHuto yctaHoBneHo Ha Oc.

e Bpewms cbpoca HeuncnpaBHocTu (FLTReS)
OnpepensieT BpeMsi nocre KoToporo cpabartkiBaHne Gornee He akTMBHO 40 cOpoca TanmMepa 3aluuThbl

Ha pucyHke Hmke nsobpakeH adhdpekT MoandukaLmnm nepedncrieHHbIX Boille XapakTepuctuk Ha BTX.

: 3
T 3
-
2 / 20e:
“\ Ip Tok cpabambigaHusi
3oHa Imax  MAX+p
AGUCTENR Imin  MIN*Ip
N 3almThbl
Tmax | ] 2 1 MepeoHavanbHasi BTX (6e3
1 7., moducgpukayuti)
Tmin P 2 BTX mornbko ¢ 0obasneHHbIM
yoTTTTTTT K spemeHem (Ta)
Ta : 3 BTX co ecemu modughukayusimu.
Ip Imin Imax |

lpumeyvarue: Modugukayusi MmakcumarnbHO20 moka npuMeHUMa mMorbKo K 31ieMeHmam HUXHe20 npedena nepespysku
rno moky (OC2+, OC2-, NPS2+, NPS2-, 3332+, 3332-).

Ha pucyHke Humxke m3obpakeH adhpekT MCnonb30BaHUs MUHUMAaNbHOTO BpeMeHW OTKMYeHus (Tmin) ang
IDMT kpuBOWR, KOrga oHa nepecekaeT KpMBYHO anieMeHTa BepXHero npegena.

IDMT Kpuas
T T KpuBas BepxHero npeaena
/
\ Tmin = 0.1s — -
Ip I Ip I
Tmin = 0c Tmin =0.1c
6.1.5 YyBcTBUTENbHaA 3awmTa oT 3aMbiKkaHUA Ha 3emnto (033)

L|yBCTBl/ITBJ'II>HaFI 3aumTta OT 3aMblKaHUA Ha 3eMJIl0 KOHTPOJMpyeT OCTaTO4YHble TOKUM U3MepdAeMble B

HayanbHoI Touke TpaHcgopmaTopoB Toka OSM. O33 BkitoyaeT ABa 3fieMeHTa 3alWnTbl MO TOKY U 3NIEMEHT
HarnpaBneHusi NoToKa.

OavH aneMeHT 3alnTbl MO TOKY NpefHas3Ha4vyeH ansd npsmoro HanpaereHust notoka MowHoctn (O33+), a
apyron gns obpaTHoro HanpaerneHusi notoka moiHoctn (O33-). dukcmpoBaHHoe Bpems BTX kaxgoro

aneMeHTa MOXeT OblTb 3anporpaMMMpPOBaHO HE3ABUCKMMO, @ 3NeMEHT HanpaBfeHUsi MO3BONSIET BBECTU UK
BbiBecTn O33+ n O33-.

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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Hasurauus no naHenu FPYNNA 1 YYBCT 3Al] OT 3AMbIK HA 3EMJIO
[Bkntoyume naHenv] = [CTATYC CUCTEMbI = 03344 033-
[Haxkmume CBPOC] Tok cpabaTbiBaHusa (A) 15
I [OCHOBHOE MEHIO] Bpema oTkn (c) 10.00
Bpemsi cbpoca Heucnp (c) 0.05
& [Hacmpoliku epyni]
& [Mpynna 1...4]

& Hacmpoliku 3awumsi: [033] =
033+, 033 HacTpoiiku*

HaumeHoBaHue O6o3HauyeHue Avnana3soH PaspeweHune | 3aBoAcKkme HaCTPOMNKMN
1 1-80A 0.5A 15
Tok cpabaTtbiBaHus (A) Ip 3
0.2 — 80.0A 0.1A 15
Bpewms oTkntoyeHus (c) Tdt Min, ¢ 0-120c 0.01c 10.00
Bpems cbpoca HeucnpasHoctu (¢) | FLTRes, ¢ 0-10c 0.01c 0.05
lMpumedaHue:

1. CpabamsisaHue 6 pe3ynbsmame akmueauuu anemeHma O33 wmoxem 6bimb 3abrokupogaHo, ecru
coomeemcmesyiouwas ycmaska “briok” ycmaHoeneHa depes noeauky, 1/0 unu SGA. Hanpumep, ecnu ycmaska
Bnok P(033+) ycmaHosneHa 4Yepe3 SGA, cpabambigaHue 6 pe3ynbmame akmueauyuu snemeHma 033+
b6ydem 3abrokuposaHo.

2. YyscmeumenbHas 3awjuma om 3aMbikaHUSI Ha 3eMrito ucrionb3yem BTX ¢ ¢hukcuposaHHbIM 8peMeHeM.

3. Modenb OSM c cosnadarowumu TT obecneyqusarowas moyHocmb O33 0.2A.

6.1.6 12/I11 (O6pbIB NpOoBOAHUKA)

OnpepneneHne obpbiBa ¢asbl JIOM moxeT ObiTb obGecrnedeHO ucnonb3oBaHuemM 3awmthbl 12/I1 (46BC),
KOoTopasi ucCnofnb3yeT OTHOLWEHWe Mexgy TOKOM obpaTHOW nocrnefoBaTenbHOCTM M TOKOM  MPSIMOM
nocnegosatenbHOCTU (oTHoweHue 12/11). OTHoweHue 12/I1, cpaBHUTENBHO MOCTOSIHHO AN PasfuyYHbIX
TOKOB Harpysku, noatomy obecneudnBaeT 6onee 4YyBCTBUTENbHYK 3awuTty OT OOpbiBa basbl, 4yem
ucnornb3oBaHue Tonbko 300.

Hasuraumws no naHenu rPYMNMNA 1 3AU] N0 TOKY OBP NOCH
[Bxkmroyume naHenb] = [CTATYC CUCTEMBI = 300 »I2/T1<
[Haxmume CBPOC]
3 I2/I1 (06pblB NPOBOAHMKA) :
[OCHOBHOE MEHIQ] Pexum 12/I1 D
& [Hacmpoliku 2pyrnn 3awumsi] BenunuuHa cpabaTtbiBaHua (%) 20
MUHUMYM I2 (A) 15
& [Mpynnal...4] Bpema OTKN 10.00
& Hacmpoliku 3awumsi: [30Q@]
G [12/11] =
Hactponku 12/11
HaumeHoBaHue O6o3HavyeHne AvanazoH Paspewenue 3aBo.qc|v<ue
HaCTPOWKM
Pexum 12/11 12/11 D/L/A - D
BenvuvHa cpabatbiBanus (%) | BenunynHa cpabatbiBanus ans 12/11, % 10 -100 1 20
MuHumym 12 (A) MuvHUManbHbIA YypoBEHb TOKa obpaTHOW 3-1280 1 15
nocnegosartefibHocTh asbl, A
Bpems oTtkntoyeHuns (c) Tdt min, ¢ 0-120.00 0.01 10.00

PykoeopcTeo nonb3osarens OSM 3awuTta E




NOJA-5038-08

lMpumeyaHus:
o [Ina12/11 3awumer.
o Bawuma u 30® 0omkHbI 6bimb Bkr.
o Tok GomkeH b6bimb 8biwe 3A MUHUMYM Ha 00HOU ¢hase.
e Bpewms cbpoca HeucrpagHocmu ycmaHoesieHo Ha 50mc.

6.1.7 AnemMeHTbl HanpaBfieHHOMN 3aLWKUTbI MO TOKY

OnemMeHTbl HanpaBfeHusi NoTOka MOLLHOCTM BO3MOXHOCTb BBOAA/BblBOAA HanpaBfeHHOW 3aluuTbl ONis
kaxkgoro n3 MT3, 309, 333 n O33 anemeHTOoB.

Korga OHIN BBeaeH ans noGoro 3alliMTHOrO arieMeHTa, 3allMTHbIN 3NeMeHT ByaeT pearMpoBaTtb TOMbKO Ha
HEeUCrnpaBHOCTM B YyKa3aHHOM HanpasneHun. Hanpumep, MT31+ 6ygeT pearvpoBaTb TOMbKO Ha
HeucrnpaBHOCTU B MPSIMOM HanpasneHut, u MT31- GydeT pearnpoBaTb TOMbKO Ha HeWUCNpaBHOCTU B
obpaTHOM HanpaeneHuu, npu ycnoeuu, 4yto QHIM BBeAeH Ans 060MX 31IEMEHTOB 3aLUUTHI.

Ecnn OHIT BbiBegeH Onst anemeHTa 3alWwuTbl B OOHOM W3 HaMpaBIieHUA, 3MEMEHT 3awuTtbl Oyaer
pearnpoBaTb Ha HEUCNPaBHOCTM MO TOKY B NMPSMOM M B OOpaTHOM HanpasfieHuuM K paboTaTb TONbKO MO
Bennyne Toka HemcnpaBHOCTW.

DyHKUMA HanpaeneHHon 3awuTel gns MT3, 333, O33 n 30d oGecneuvnBaeTca aneMeHTaMu HanpaeneHus
OHIM MTS3, 3HIM 333, OHIMT 033 N BHIM 300.

YCTaHOBMNEHHLIN NOMb3oBaTeNEM yron noBoOpoTa WUCNonb3yeTcA And onpeneneHnda 30H npAaMoro u
06paTHOF0 HanpaBneHusa. YcTtaBka Ans yrna noBopoTa MOXeT ObITb HacTpoeHa wmHOMBMAyanbHO ONA
Kakgoro Ha6opa ANEMEHTOB 3allUnThbI.

Yron (*383bl ONA pa3nnYHbIX 3NeMEeHTOB onpenendeTca cnegyrwnm o6pa30M:

MT3 yron mexgy nonsipusauroHHbIM HanpshkeHMeM MpsiMO NocnenoBaTeNbHOCTU U
paGoyrM TOKOM MPSIMONA NMOCIIeA0BaTENIbHOCTM

333,033 yron mexagy nonsipM3auVoHHBbIM HarnpsbkeHneM HyneBOW MOoCrefoBaTeNbHOCTU U
paboymMm TOKOM HyNeBOW NocrneoBaTeNbHOCTM

300 Yron mMexay nonspvsalMOoHHbIM HanpsbkeHneM OoOpaTHOW MocnenoBaTeflbHOCTU U
pabo4m TOKkOM ODpaTHOWM NOCNeaoBaTENbHOCTH.

[na nogpo6bHoOro onucaHusa HanpaeneHHoOW 3awuTbl cM. MNpunoxeHne B — HanpaeneHHas 3awmTa.

OnemeHTbl HanpaBneHns NoToka MoryT BbiTb HACTPOEHbI He3aBncUMO Yepes [1Y, kak n3obpaxeHo HMXe Ha
npumepe IHMN MT3.

Hagurauma no naHenu TPYNNA 1 SNEMEHT HANPABJEHUS MT3
[Bkntouume navens] = [CTATYC CUCTEMbI] =

yron nosopota (°)
[Haxxmume CBPOC]

HanpaBn He onpeaeneHo B/IOK
4 CMeHa Hanpasn B/IOK
[OCHOBHOE MEHHO]
KapTa ynpaBneHus 3HM:
& [Hacmpoliku 2pynn 3awum] MT31+ BbiBE€AEHO
MT32+ BbiBEI€HO
lpynna l...4
® ey ] MT33+ BbiBe€HO
& SnemerHmsi HanpasneHusi: [MT3] = | MT31- BbiBEAEHO
MT32- BbiBEI€HO
MT33- BbIBELEHO
HacTtpoliku yrna noBopoTa
HaunmeHoBaHue O6o3HaveHue Owvana3soH Paspewehue 3aBoncl<Me
HaCTPOMKM
Yron nosopota (°) (M Yron nosopoTa 0 — 359° 1° 0
Hanpasnenue He Hanpaen He BeiBegeHo/briok | H/ Brnok
onpegenexo? onpeAeneHo
CMmeHa HanpasneHusi CwmeHa Hanpasn Bnok/OuHamuyec | H/O Bnok

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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lMpumeyaHus:

Koeda yeon nosopoma 0% u HarpaeneHue nomoka mowHocmu ycmaHoeneHo kak “‘RST « ABC”, npsmoe
HarnpaeneHue npsamol nocnedoeamenbHOCMU 0MoKa MOWHOCMU 8 KOMMymauyuoHHoM wmodyrne OSM
sensiemcs co cmopoHbl RST e cmopoHy ABC u obpamHoe HarpaeneHue npsiMo20 nomoka MouwHocmu
s8nsiemcsi co cmopoHbl ABC 8 cmopoHy RST.

Koeda “HanpasneHue He ornpedeneHo” ycmaHO8/IE€HO Ha OMKJ/1, camasi bbicmpasi akmugHasi Kpueasi afnemeHma
HarpasieHusi npoudgedem OmkIoHeHUe, Mpu O0CMUXEHUU 8e/ITU4UHbLI MOKa 3Ha4YeHus1 cpabambleaHusi.

HanpaBneHue He onpeneneHo
OyHkuMa “HanpaBneHve He onpeaeneHo” onpefensieT ecnv 3aluTHbIN SNeMeHT BBeAEHHbIN Ans
HanpaBrieHHON 3aWmnTbl bygeT paboTaTb Npu HeonpeaeneHHOM HanpaBeHun:

1.

2.

Brok (Mo ymon4yaxuto)
BBefeHHble 3neMeHTbl HanpaBreHHOW 3aluMTbl He OyayT pearMpoBaTb Ha HEUCNPABHOCTb MpW
HeonpeaeneHHoOM HanpaBneHun.

OTKn
BBeneHHble aneMeHTbl HanpaBneHHoW 3awuTbl OyayT pearvpoBaTb Ha HEUCNPaBHOCTb MNpu
HeonpeaeneHHOM HarnpaeneHun.

CmeHa HanpaBneHus
dyHkuMs “CMeHa HanpasneHus” onpepensieT noBefeHWe BBEAEHHbLIX 31EMEHTOB HanpaBfeHHOW 3almThl,
Korga M3MeHsIeTCSl HanpaBeHMe NOTOKa MOLLHOCTM BO BPEMS cyeTa TankmMepa 3allnTbl:

Bnok

Korga HanpaeneHue (Hanpumep npsaAMOe HarnpasneHwe) onpegeneHo U 3aliMTHbIA  3NEMEHT,
Hanpumep MT31+, oGHapyxMBaeT HeEMCNPaBHOCTb, Tanmep 3awmnTbl Ana MT31+ HaumHaeT cyeT. B
TEYEHUN 3TOr0 BPEMEHW, €CNN HanpaBreHne ToKa M3MEHSIeTCA M NpeBbiaeT TOoK cpabaTbiBaHMSA
NPOTUBOMOMNOXHOIO 3nemeHTa, Hanpumep MT31-, Torga MT31- He OygeTr onpepensaTb
HEeUCnNpaBHOCTb 1 TaMep 3aLnTbl NPOLAOMKUT cyeT ana MT31+.

OnHamMn4yHbIN

Korga HanmpaeneHve (Hanpumep npsMoOe HanpasfeHwe) onpedeneHo W 3alMTHbIA 3fEeMEHT,
Hanpumep MT31+, oGHapyxMBaeT HeEMCNPaBHOCTb, Tanmep 3awuTbl angd MT31+ HaumHaeT cyeT. B
TEYEeHUN 3TOro BPEMEHMW, eCN HanpaBfeHne ToKa M3MeHSIeTCs U npeBbiaeT ToKk cpabaTbiBaHMA
NPOTUBOMNOSOXHOIO 3dnemMeHTa, Hanpumep MT31-, Torga 3awMTHbIN Tanmep cbpacbiBaeTcs U
HauuHaeT cdeT ana MT31-. CpabatbiBaHne MT31+ cbpacbiBaeTcs nocne yCTaHOBEHHOrO BPEMEHHN
cbpoca HeuncrnpaBHOCTU €CNK HanpasreHne He BO3BpallaeTcsi 06paTHO B MpAMOe HanpasneHve B
TeyeHun Habopa Tanmepa copoca MT31+.

HacTporku kapTtbl ynpasnedus 3HIM

KapTta ynpaBneHus AnemeHT HanpaBneHHas 3awuTa ::szp'q:;r:

OQHM MT3
MT31+ BeegeHo/BbiBegeHo BeiBeneHo
MT32+ BeeneHo/BbiBegeHo BeiBeaeHo
MT33+ BeegeHo/BbiBegeHo BeiBeaeHo
MT31- BeeneHo/BbiBegeHo BeiBeaeHo
MT32- BeegeHo/BbiBegeHo BeiBeaeHo
MT33- BeeneHo/BbiBegeHo BeiBeaeHo

3HM 033
3331+ BeeaeHo/BbiBeaeHo BeiBeaeHo
3332+ BeeneHo/BbiBegeHo BoiBegeHo
3333+ BeeaeHo/BbiBeaeHo BeiBeaeHo
3331- BeeneHo/BbiBegeHo BoiBegeHo
3332- BeeaeHo/BbiBeaeHo BeiBeaeHo
3333- BeeneHo/BbiBegeHo BoiBegeHo

PykoeopcTeo nonb3osarens OSM 3awuTta m
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KapTta ynpaBneHus AnemeHT HanpaBneHHas 3awuta 3aBo.qcl<V|e
HAaCTPOUKHU
9HMN 309
3001+ BeeneHo/BbiBegeHo BeiBeaeHo
3092+ BeeneHo/BbiBegeHO BuiBegeHo
3093+ BeeneHo/BbiBegeHo BeiBeaeHo
30d1- BeeneHo/BbiBegeHo BeiBegeHo
3092- BeeneHo/BbiBegeHo BuiBeneHo
3003- BeeneHo/BbiBegeHo BeiBegeHo
9HM 033
033+ BeegeHo/BbiBegeHo BbiBegeHo
033- BeeneHo/BbiBegeHo BeiBeaeHo
6.1.8 3awmTa no KOMNJIEKCHOW NPOBOANMOCTH

3almTta no KOMMMNEKCHOM NpoBOAMMOCTU (21YN) MoXeT OblTb UCNONb30BaHa ANd onpeaeneHns 3amblkaHus
Ha 3eMIT0 B 3a3€MJI1EHHbIX, HE3a3eMITEHHbIX N KOMMEHCUPYIOLLMX CETHAX C BbICOKMM COMPOTUBIEHNEM.

3awuta HenTpanu OT 3amblkaHWIA Ha 3EMJII0 HA OCHOBE KOHTPOJSI KOMMEKCHOM NPOBOAUMOCTU OCHOBaHa
Ha 3HavyeHUn npoBogumocTn Gn (OeCTBUTENbHAs COCTaBMAOLWAS) U peakTMBHOM NpOBOAMMOCTM Bn
(MHUMas cocTaBnstowas), rae Yn=Gn + jBn. Yn MoXeT ObiTb HacTpoeHa Ha paboTy Ha OCHOBE YCTaBOK A4S
Gn, Bn unun o6oux. HanpasneHHas 3awuta ans npoBOANMOCTA U PeakTUBHON NPOBOAMMOCTU MOXET ObITb
HaCTPOEH Ha npsiMon, obpaTHLIN K oba.

N3o0bpaxeHune Hwke oTobpaxkaeT pabouyto 30Hy ans Yn, korga paboyunii pexxmm ycTaHoBneH Ha “Gn & Bn” n
HanpaBfeHHas 3alimTa ycTaHOBMNeH Ha “[iByHanpaBneHHbIn”.

Bn-Susceptance

A
Iperating Operating
< < ! R Memmsenionns » Gn-Conductance
[ " | Sm—
REV ‘ FWD
REV Conductance Conductance
Susceplance |
No rﬁmmli--n
“n-,'ull"t' l 77:-'}-:1"'”"4
\ 4
HaBeuraums no naHenm FPYNNA 1 Yn KOMMJEKCHAS MPOBOAMMOCTb

[Bkrrowume naHesnb] = [CTATYC CUCTEMbI| = Paboumnit pexum Gn & Bn
[Haxmume c6poc] PeXxum Hanpasn 3auw IByHanpaB/eHHbI
MUMH K030 Un 0.10
$[ITTABHOE MEHIO] MuHUMYM In (A) 10
& [Hacmpodiku epyrnn 3awumei] Bpema oTkn (c) 1.00
Bpemsa cbpoca Heucnp (s) 0.05
& [Fpynna 1...4] MpaAmMas NpoBOAUMOCTb (MCM) +1.00
& Hacmpoliku 3awumsr: [Yn] = 0bpaTHas npoBOAMMOCTb (MCM) -1.00
Npsmas peakT nposoaum (MCM) +1.00
ObpaTHas peakT npoBos (MCM) -1.00

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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HacTpoliku 3aLmnTbl N0 KOMNIIEKCHOW NPOBOANMOCTH

HaunmeHoBaHue O6Go3HauveHue OwanasoH Paspewenue 3aBo.qc1(ue
HacCTPOMKMN
Pexum Yn' Pesxum Yn D/L/AIRISIC - D
Pabouunn pexum Pabouunn pexum “‘Gn”/“Bn” / “Gn & Bn” - “Gn & Bn”
Pexum HanpaBneHHom “Mpsamon” / “O6paTHbIn” / “ .
2 Pexum Hanpaen 3aLy « o - [1ByHanpaBneHHbIN
3aWmThl [1ByHanpaBneHHbIN
Bpems otkntoyeHus (c) | Tdt Min, ¢ 0-120.00 0.01 1.00
MuH ko3 Un® Min U, UM, 0.01-1 0.01 0.10
MuHumym In (A)” Min I, A 1-1280 0.5 10.0
Bpemsi copoca Bpewms cbpoca Heucnp, ¢ 0.00-10 0.01 0.05
HencnpaBHOCTH (C)
Mpsmas peakTuBHas Mpsimas peakT npoBoaum -327.00 o 327.00 0.01 1.00
nposogumocTtb (MCm) (MCwm)
Ob6paTHasi peaktuBHasa | OBpaTHasa peakT npoBoA -327.00 go 327.00 0.01 -1.00
nposogumocTtb (MCm) (MCwm)
Mpsimas Mpsimas NnpoBOAMMOCTb -327.00 a0 327.00 0.01 1.00
npoeognumocTb (MCm) (MCm)
Obpartas Obpartas -327.00 o 327.00 0.01 -1.00
nposogumocTtb (MCm) nposogumocTtb (MCm)
lMpumeyaHus:

1. Bawuma no komrnekcHol nposodumocmu Yn Moxem 6bimb HacmpoeHa 05151 pabomy Ha OCHO8e HacmpoeK
Gn, Bn usnu oboux.

2. Pexum HarnpaeneHHoU 3aljumbl OCHO8aH Ha 8bl6paHHOM HarpaesieHuu rnomoka mouwjHocmu. Cm. yacmpb 5.2
Hacmpoliku usmepeHud.

3. HanpsxeHue cpabambieaHusi skeusaneHmHo MuH koagp Un x U_nom | \3; 2de U_HOM — HOMUHAbHOE
HanpskeHUe cucmeMbl 88edeHHOe 8 Hacmpolikax usmepeHul (cm. Yacme 5.2).

4.  MuHumarnbHbIlU Mopo2 ocmamoyHo20 moka 0ns pabomas! Yn.

6.1.9 MakcumanbHas TokoBasa 3awmTta pexumma “Paborta Ha nuHUKU”
(MT3 PN)

MT3 PJ1 copepxunt gecaTb He HanpaBneHHbIX arneMmeHToB: Tpu ans MT3 PJ1, 30® PJ1 n 333 PJ1 v oanH anga
O33 P1.

Pexvum PJT moxeT ObiTb BBEAEH U3 MEHI OOLUMX HAcTpoek 3awmTtbl (CM. YacTb 6.14) unm nNpyv NOMOLLM
KHomku 6bicTporo goctyna PJ1 Ha Y. Korga pexum PJ1 BBeaeH:

e Korga vHuuumpoBaHa 3awmTHas onepaumsi, YCTPOWNCTBO OTKMIOYMUTCH M neperaeT B COCTOsiHWE
BanpeT AlB ocHoBbIBasicb Ha ycTaBkax pexuma PJl (He M0O).

e Ecnun dyHkuma “Paspewmntb BkN B pexume PJ1” BbiBegeHa (3aBockasd HacTpoKka), BKMOYEHUe
rmaBHbIX KHTAKTOB OyaeT 3abnokupoBaHo. CMm. yacTb 5.3 KoHdurypauus OSM.

KHonka ObicTporo goctyna PJ1, Takke MOXeT ObiTb NpuBsidaHa k pexumy “XKusas JinHusa” (Cm. yactb 6.6).
Korga PJ1 n XKIJ1 npuBsasaHsb!:

e KHonka Bkn/OTtkn pexuma PJ1 Ha 1Y 6ygeTt cooTBETCTBEHHO BBOAMTL/BLIBOAUTE pexum XKI1.

e Kormoa wuHuummpoBaHa 3aluTHag onepaums, YCTPOWCTBO nepengeTr B pexum 3anpeTr AllB,
OCHOBbIBasiCb Ha ycTaBkax 3awuTbl pexxuma PJ1 (He M0O).

e JlioGble onepaunn BKIMKOYEHUA raBHbIX KOHTAKTOB 3a6J'IOKVIpOBaHbI.

PykoeopcTeo nonb3osarens OSM 3awuTta m
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HaBurauma no naHenu
[Bkrirouume naHenb] = [CTATYC CUCTEMbBI] =
[Haxxmume CBPOC]

KapTa 3n1emeHTa

rPYMMNA 1 HACTPOWKU PEXWUMA PJl

4
[/_ﬂABHOE MEH:‘O] MT3PJ1 »300PJi« 333PJ1 O033PJ
& [Hacmpoliku epynn 3auumai]
& [Mpynna 1...4]
GHacmpolku s3awumesr: [PT =
[[TTABHOE MEHKQO]
FPYMNA 1 30¢ PEXUMA P
& [Hacmpoliku epynn 3auumai]
% [prnna 14] »30¢ PJ1l4 304 P2 30¢ PN3
GHacmpoliku 3awumsl: [P/ = | Tun BTX IEC I
% 300 PJT: [30@ Pﬂl] = TOK Cpa6aTbIBH.HMﬂ A) 300
Ko3d BpemeHu 0.50
MUH KO3} ToKa 1.00
MUH ounkcup Bpems (c) 0.00
Makc Bpems oTkn (c) 120.00
hon Bpemsa (c) 0.00
Bpemsa cbpoca Heucnp (c) 0.05
Hacrpoiiku MT3 P11, 30¢ P4, 333 Pl
HaunmeHoBaHue O6Go3HauveHue Owana3soH PaspelueHune aaBo'qc'f"e
aCTPOMKM
UDC, TD
ANSI: EI/VI/ 1/ ST/ STEI/LTEI/LTVI/
LTI
IEC: EI/VI/I1/LTI
2 TCC: 101 102 103 104 105 106 107 111
Tun BTX Tun BTX 112113 114 115 116 117 119 120 121 122 | H/A IEC I
131132133134 135 136 137 138 139 140
141 142 151 152 161 162 163 164 165
200 201 202
400 401 402
Tok cpabatbisarus (A)° | Ip 3 - 1280A 1A 300A
KoadppmumeHT Bpemernn | TM 0.01 —-15 0.01 0.50
MurimansHbim MIN 1-20 0.01 1.00
KO3 DULMEHT TOKa
MwHumanbHoe
dukcnpoBaHHoe Bpems | Tmin ,c 0-10c 0.01c 0.00
(©)
MakcumancHoe Bpems | 5y o 1-120c 0.01c 120.00
OTKNYeHus (c)
Aononkmreneroe Ta, ¢ 0-2c 0.01c 0.00
BpemMs (c)
Bpewms cbpoca Bpewms cbpoca 0—10c 0.01c 0.05¢
HencnpaBHOCTH (C) Hewucnp, ¢
m 3awmTa PykoBopcTeo nonb3osarensa OSM
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Hactpoitkv MT3 PJ12, 30 PJ12, 333 P/12*

HanmeHoBaHue O603Ha4veHue Onana3oH Pa3peweHue 3aBop.cicue
HacCTPOWKH
UDC, TD
ANSI: EI/VI/1/STI/STEI/LTEI/LTVI/
LTI
IEC: EI/VI/I1/LTI
Tun BTX? Tun BTX TCC: 101 102 103 104 105 106 107 111 H/O TD
112113114 115116 117 119 120 121 122
131 132 133 134 135 136 137 138 139 140
141 142 151 152 161 162 163 164 165
200 201 202
400 401 402
(T/f)'é cpabatbiBaHua | | 3-1280 A 1A 300A
Z‘;e""" OTKTHOHEHIA | T4t Min, s 0-2¢c 0.01c 1.00
MakcumarnbHbIn MakcumarnbHbIn
- - Bkn/OT1kn OTkn
TOKOBBIN PEXNM TOKOBBIN pPEXNM
Bpewms cbpoca Bpems Cbpoca 0—10c 0.01c 0.05c
HencnpaBHOCTH (C) Hewcnp, ¢
Hactpoiikn MT3 P13, 30¢ PN3**
HaumeHoBaHue O603HaveHue Ounana3oH | PaspeweHune | 3aBoAckuMe HAaCTPOMKU
Tun BTX® Tun BTX D H/O D
Tok cpabatbieaHus (A)° Ip 3-1280A | 1A 1000A
Bpems oTkntodeHuns (c) Tdt Min, s 0-2c 0.01c 0.20c
Bpems cbpoca HeucnpasHocTtu (¢) | Bpemsi cépoca Heucnp, ¢ | 0 —10c 0.01c 0.05¢c
Hactpoiiku 333 PN13"*
HaumeHoBaHue O6o3Ha4yeHue [Ounana3oH | PaspelweHue | 3aBoackue HaCTPOWKMU
Tun BTX® Tun BTX D H/O D
Tok cpabaTbiBaHus (A)3 Ip 3-1280A | 1A 1000A
Bpems oTtkntoyeHus (c) Tdt Min, s 0-2c 0.01c 0.20c
Bpewms cbpoca HeucnpaBHocth (c) | Bpems copoca Heucnp, ¢ | 0 — 10c 0.01c 0.05¢
Hacrpoiikn 033 PNT*
HaumeHoBaHue O603Ha4eHue Ounanas3oH | PaspeweHue | 3aBoackme HAaCTPOMKHU
Tun BTX? Tun BTX D H/O D
Tok cpabatbisaHus (A)° Ip 1—80A 1A 15A
Bpems oTtkntoyeHus (c) Tdt Min, s 0.2-80.0A° | 0.1A 15.0A
Bpems cbpoca HeucnpaBHocTu (¢) | Bpemsi cbpoca Hemcnp, ¢ | 0 — 2¢ 0.01c 0.20c

lpumeyaHus:

1. SGnemeHmb! MT3 PJ1, 333 PJ1, 033 PJ1 u 30® PJ1 ocHaweHbl 50mMc malimepom cbpoca.

2. [Ons onucarusi muna BTX, cm. yacmb 11.3. Bce kpusbie Mo2ym 6bimb npumeHeHb! kK MT3 PJ11-2, 30® PJI1-2 u 333 PJ/11-2.
TornbKo Kpusasi ¢ hMKCUPOBaHHbLIM 8peMeHeM Moxkem bbimb npumeHeHa k MT3 PJ13, 30® PJ13, 333 PJ13 u O33 PJl. B RC-
10 moxem 6bimb 3agpyxeHo 0o 10 HecmaHdapMHbIX KpUBbIX.

3. To4yHocmb 8pemeHuU 2apaHmMuUpo8aHa moribKo 0nsi 3Ha4deHul I/1p < 1600.

4. [lpu obHosneHuu npowusku, Hacmpouiku 0ns MT3 PJ1 u 333 PJ1 c npedsidyweli sepcuu 6ydym cKonuposaHbl 8 3/1eMeHMbI
MT3 PJI3 u 333 PJI3 coomeemcmeeHHO.

5.  Modenb OSM c cosnadarowumu TT obecneyusarouwas moyHocms O33 0.2A.

PykoBoacTeo nonb3oBarensa OSM

3awumTa
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KapTbl anemeHTOB pexuma “Pabota Ha nuHun”

Hasuraumsa no naHenu

[Bkrtoyume narens) = [CTATYC CUCTEMbI =

FPYNNA 1 KAPTA 3/IEMEHTOB PYXWUMA PJI

[Haxmume CHBPOC] MT3PJI1 »BbiBeAEHO<« 333PJI1 BbiBeAEHO
3 MT3PJ12 BbiBeAEHO 333PJ11 BbiBEAEHO
MT3PJ1I3  BbiBejeHO 333PJI1 BbiBeAeHO

[FTTABHOE MEHKO]

& [Hacmpotiku 2pynn 3awum] 300PN1 BbiBeAEHO 033PJ1 BbiBe€HO

309PJ12 BbiBeAEeHO
& [Ipynna 1...4] 3040PN13  BblBEAEHO
GHacmpoldku 3awumsr: [P/1]
& Kapma anemenma =

HacTtpowiku kapTbl aneMeHTa pexxuma “Pabota Ha nuHun”
AnemMeHT HacTtponku 3aBoAcKMe HaCTPOMKHU
MT3 PN BBeAeHO/BbiBeAEeHO BbiBeAeHO
MT3 P2 BBeaeHOo/BbiBeAEHO BoiBefeHO
MT3 PN3 BBeneHO/BbiBeAEHO BbiBeAeHO
333 P11 BBeAeHO/BbiBeAEeHO BbiBeAeHO
333 PI2 BBeaeHOo/BbiBeAEeHO BoiBefeHO
333 PI3 BBeaeHo/BbiBeAEHO BbiBefeHO
300 P1 BBeneHo/BbiIBeAEHO BbiBegeHO
300 P2 BBeAeHO/BbiIBeAEHO BuiBefeHO
300 P13 BBeneHo/BbiBeAEHO BbiBefeHO
033 PN BBeneHo/BbiIBeAEHO BbiBegeHO

6.1.10 AneMeHT BKN4YeHUs1 Ha xonoaHy Harpy3ky (XH)

BoccTaHoBneHne nutaHus dugepa nocrie NpoaoSHKUTENBHOTO OTKIIOYEHUS 4acTo MPUBOAMT K Harpyske
BblLLE YeM HopMarnbHasi, Tak Kak ycTpoicTBa/obopynoBaHme ynpasnsemoe TepmocTtaTtamu (oGorpeBaTenu,
KOHOMLIMOHEPbI, XONoAUNbHUKA U T.4.) GyayT BKMOYEHbl ogHoBpeMeHHO. CTeneHb U NPOAOIMKUTENBHOCTb
yBENMYEHHOro NoTpebneHns nuTaHns OyayT 3aBMCETb OT XapaKTePUCTUK Harpysku duaepa.

OyHkuma “BknioveHne Ha XH” npepoctaBnseT BO3MOXHOCTb BOCCTAHOBIIEHWUS MUTaHWUS pasHOOBpasHbiX
Harpy3ok nocrie ux MnpOAOIMKUTENBHOIO OTKMAYEHUS NyTeM YBenuueHust KoahpuumMeHTa YMHOXEHUS
XONOOHOW Harpysku ¢ 1 0o paccuuTaHHOro nornb3osaTeneM 3HadeHus (KoadduumneHT XxonogHom Harpysku) B
TEYEHUN YCTaHOBIIEHHOIO Nnosb3oBaTtenem nepuopa BpemeHun (Bpemsi pacnosHaBaHMs XONOOHOW Harpysku).
Korga nutaHue BOCCTaHOBMNEHO, KO3(MULMEHT XONOAHOM HArpy3km NOCTEMNEHHO BO3BPALLAETCHA HAa OOVH B
TeYeHUn BTOPOr0 YCTaHOBMEHHbIN Mofb3oBaTeneMm nepuoda BpemeHun (Bpemsi xomogHowm Harpysku).
KoadppmumneHT XH npsimo nponopumoHansHO 3aBUCUT OT BpeMeHu pacrnosHaBaHus XH u oT BpemeHn XH.
KoadhduumneHT XH nepecumtbiBaeTCsl Kaxabli LUMKIT U He npumMeHuM anst anementoB MT33, 333, O33 un
300.

BO3MOXHOCTb HacTpOMKM BpeMeHu pacno3HaBaHus XH u BpemeHn XH nNO3BOMAKT WU3MEHSATb TeMmn
yBENMMYEHNs M YyMeHblUueHus KoaddpmumeHta XH, 4yTo obecneuymBaeT BO3MOXHOCTb MOACTPOVKU Anis
pPasnNU4YHbIX Harpy3oK.

OnemeHT BKMoYeHus Ha XH akTueBupyeTcs onpegeneHnem eTekTopoM uctodHmka (OW) HanpskeHus, Huxke
ycTaBku ypoBHA [V Ha Bcex Tpex hasax u Toka Hmxke 4yeMm 3A Ha Bcex Tpex ¢pasax. YcTaBka yposHsa OU
MoXeT BblTb HacTpoeHa B npegenax ot 0.5kB o 6.0kB (cM. yacTb 6.8 [eTekTop uctouHuka (ON)).

an/IHLI,I/II'I pa60TbI anemeHTa BKN4YeHus Ha XH M306pa>|<eH Ha anarpamMmme Humxe.

m 3awmTa PykoBopcTeo nonb3osarensa OSM




NOJA-5038-08

Cold Load Pickup when Loss of Supply is longer than the Cold Load Pickup when Loss of Supply is shorter
cold load recognition time than the cold load recognition time
A A
Supply ‘ r Supply \ é
Vv <LSD V< LSD
&I<3A ™ &I<3A ™
L time > time>
P(LSD ) a P(LSD ) a
1 1
time time
0 ) >
Timer 4 Timer 4
1 T
) N )
time - time o
0 g ) ] >
Trec Tl <Trec N x Tcl
ocLM 4 OCLM A
CLM
N x CLM
1 1 )
time‘ tlmek
5 > 5 >
eode: CLM KoaghghuyueHm xono0HoU Hagpy3Ku
OCLM paboyuli KoaghgbuyueHm xorno0HoOU Hazpy3Ku
Trec 8peMsi pacrio3HasaHusi Xor100HOU Haepy3Ku
Tcl 8peMsi XorodHoU Haspy3Ku
N rnoKasaHus maﬂmepa sKoyeHust Ha XH nocne soccmaHosneHus numaHusi
PO anemeHm cpabamsieaHusi N

MeHto Y anga HacTpoviku ycTaBok OYHKLUMM BKITIOYEHUS Ha XOMNOAHYIO Harpys3Ky M306padkeHo Huxe.
HaBwurauusa no naHenu
[Bkrodume naHenb] = [CTATYC CUCTEMBI = [Haxmume CBEPOC]

4
[FTTABHOE MEHKO] rPYMNA 1 BKJIOYEHME HA XH
& [Hacmpodliku epynn 3auumai] KoshhuuMeHT XH 1.0
& [Mpynna 1...4] Bpemst XH (MuH) 15
Bpems pacno3sH XH (MuH) 15
& Opyeue: [XH] =
HacTpoiiku pexuma BKNYEeHNA Ha XONOAHYI0 HarpysKy
HaumeHoBaHue O6o3HayeHue [OwnanasoH Pa3peweHue 3aBogckne Hactponku
KoadhpumumeHT xonoaHom Harpysku CLM 1-5 0.1 1.0
Bpems XH (MuH) Tcl, MuH 1-400MuH | 1 muH 15
Bpems pacnosHaBaHusa XH (MuH) Trec, MUH 0 — 60 MUH 1 MUH 15

6.1.11 OTtcTpomka 6pockoB HamarHnymsarwmx TokoB (OBHT)

B mMomeHT nogaum HanpsaXeHna Ha (*)l/lﬂ,ep, Aaxe nocrie KOpoTKOro OoTkKn4YeHnAa NpnYNHEHHOro LMKInom AlNB,
NPUCYTCTBYKOT HaMarHninBawLwine Tok1, CBA3aHHbIEe C onpenesieHHbIMU TUunamMmm Harpy3ok, npneogdAlMMn K
Harpy3kam BbilLl€ HOPMbI. Hanpwmep, TOK BOSGy)K,D,eHVIﬂ TpchcbopmaTopa MInn TOK 3anycka asuraternd.

OnemeHT OBHT BpemMeHHO npumeHseT KO3hPULMEHT YMHOXEHUSA K TOKY cpabaTbiBaHUA Npyu 0BHapy>XeHUn
notepu nutaHust (cm. YacTtb 6.8), KOTOPLIN pe3ko CHWXaeTcs A0 OOHOro, Korga NMMTaHue BOCCTaHOBIIEHO.
YcraBka “Bpems otctponkn BHT” onpegensieT Bpemsi, B Te4EHUM KOTOPOro kosdduumneHTa otctponkn bHT
CHUXaeTcs 40 eaNHULbI.
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OBHT He npumeHuma gns anemeHToB 3awmtel MT33, 309, 333 unm O33.

MpumeHeHne dyHkunm OBHT nossonsieT HacTpouTb 3alwnTy Ans paboTbl C KpaTKOBPEMEHHBIMM CKaykamu
TOKa Harpysku, npuymMHeHHbIMM BHT, Ges yuwep6a Y4yBCTBUTENBHOCTU 3aLLUTLI.

MpuHUMN paboTbl anemMeHTa 3awmTbl oT BHT nsobpaxeH Ha guarpamme Huxe.

Supply 4
e IRM — Koagpbgpuyuenm omempodiku BHT
\éj :SE A OIRM — Paboyuli koaghpuyueHm omempolku BHT
5 \, J > time POV - anemeHm cpabambieaHus AU
P(LSD ) 4 Tir — Bpemsi omempotiku BHT
1
> time
0
Timer 4
1
0 <> 3 cycles Tir > time
ORM 4
IRN
1
> time
0
Hapwraums no naHenu TPYNNA 1 OTCTPOMKA BHT
[Bkrrowume lNanenb] = [CTATYC CUCTEMbI] = .
KO3 OTCTPOWMKM BHT 5.0
[Haxmume CBPOC] Bpemsi OTCTpoWKM BHT (c) 0.10
4
[OCHOBHOE MEHHO]
& [Hacmpoliku epynn 3auumai]
& [Mpynna 1...4]
& [pyaue: [BHT] =
HacTtpoliku 3awmtbl oT BHT
HanmeHoBaHue O6Go3HauveHue Owvana3soH PaspelueHune azz:sg;:z
Koad otctporikn BHT IRM 1-20 0.1 05.0
Bpewms otctponku BHT (c) Tir,c 0.01 -10c 0.01c 0.10

6.1.12 3agaHue 3apepxkm spemeHu (33B)

OnemeHT 33B MoOXeT ObITb MCMOMNb30BaH AMS1 M30MAUUUM HEUCNPABHOCTU MNyTeM MNPUMEHEHUsS cepuun
peknoysepoB ¢ oanHakoBbiMu BTX.

anIHLI,I/II'I OENCTBMS 3aKni4yaeTcss B TOM, YTO KaXKabln peKrnoysep OTKn4YaeTcAa npu 06Hapy>Keva|
HEeNCcnpaBHOCTW. KOHTpOﬂb Hanps>xeHna NoOBTOPHOIo BKIMKOYEHUA (CM. 4acTb 6.9) npepoTBpaLlaeT onepaunto
NMOBTOPHOIro  BKITHOYEHUA yCTpOVICTB pacrnoJyioXXeHHbIX HWXe no  JIMHUKW, ecliinh  He  BKJITH0YEeHO
BbllLlepacnosioKeHHoe yCTpOI?ICTBO. 33B NCnonb3dyeTcd AOnd npoafieHna BpeMeHU OTKIMKYeHUA, Korga
YCTPOIZCTBO BKI1HOHaeTCA U HEUCNPaBHOCTb HE 06Hapy>|<eHa.

33B moxeT paboTaTb B [OBYX pexumax, HENpepbiBHOM Wnu nepexogHom. B oboux pexumax, korga
YCTPOWCTBO BKMIOYAETCSA HA UCNPaBHOW YacTu hmaepa U HeUCNpaBHOCTb HE 0BHapyKeHa Ha NPOTsKeHUN 3X
umknoB, toraa gobaensietca 33B. Ecnn yCTpOMCTBO BKIOYMAETCA M HEUCMNPABHOCTb NpucyTcTByeT, 33B He
pobasnseTcs.

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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B HenpepbiBHOM pexnme, 33B ocTaeTcs BKOYEHHLIM 0 OTKIHOYEHUS YCTPOUCTBA. B nepexonHOM pexume,
33B ygansetcsa no ucreveHnn BpemeHm copoca AllB.

33B pobaensietca Tonbko kK BTX anemeHToB HkHero npegena (MT32, 3092 n 3332) 1 He npumeHsieTcs,
€CIn 3TN aneMeHTbl BbiBeeHbl B kapTe AlB.

MeHto Y onsa ons HacTPonKM ycTaBok doyHKUMM 33B n300pakeHo Huxe.
Hasurauua no MNaHenu

[Bkrroyume lNarenb] = [CTATYC CUCTEMBbI] = [Haxmume CEPOC]

4 rPYMNA 1 3ALAHVE 3ALEPXKW BPEMEHU
[[TTABHOE MEHHO] <
Pexum pob6aBn BpeMeHu NnepexoaHbin
& [Hacmpoliku epynn 3auumai] JlononHutenbHoe Bpemsa (C) 0.00

& [Fpynna 1...4]
& [pyeue: [33B] =
HacTtporiku doyHkumnn 33B

HanmeHoBaHue O6o3HaveHue Ovana3soH PaspelwueHue 3aBo,qc!<Me
HaCTPOMKH
Pexvm nobasneHms Pexum nobasn MepexogHbli/HenpepbiBHbin | H/[, MNepexogHbin
BPEMEHMU BpEeMEHM
,(E:,:c))nonHMTeanoe Bpems Tatc 0—1c 0.01c 0.00

lMpumeyaHue: [ns yHKkyuoHUposaHusi yHkyuu 33B, domkHa 6bimb esedeHa hyHKUUsT “KOHMpPOsb HanpsikeHus
1o8mopHo20 ekoYeHus1”.Cm. yacms 6.9.

6.2 ABTOMaTnyeckoe noBTOpHOe  BknoyeHue (AlB
MT3/30d/333/033/Yn)

OneMeHT NOBTOPHOIO BKIMOYEHUs] OTBEYAET 3a LMK/ MOBTOPHOMO BKIMHOYEHMS CBS3aHHBLIA C 3N1EMEHTaMM
MT3, 309, 333, O33 1 3awunTbl NO KOMMNIEKCHOW NPOBOAUMOCTH.

Korga uukn AlB BBeAEeH 1 NPOUCXOANUT 3aLUUTHOE OTKIHOYEHME, PEKNOoy3ep BKIIYAeTCH Nocne UcTevyeHus
BPEMEHU MOBTOPHOrO BKIMtoYeHUsA. CueTumk umkna AlNB HaunMHaeT cyeT u 3anyckaeTtcsl Tanmep copoca. Ecrin
HENCMPaBHOCTb MPOMCXOAUT B TEeYEeHUM BpemMeHu cbpoca, YCTPOMCTBO cpabaTbiBaeT B COOTBETCTBMU C
TMMNOM 3aLUMTHOM onepauun Ans criegylollero oTknoyeHus B kapte AlB. Korga Bpems cOpoca uctekaer,
cyeTumk umkna AlB cbpacbiBaeTcsi Ha 1 M peknoy3ep roTOB K BbIMOMIHEHMIO MOJSIHOMO LKA B criyyae
nosiBreHns1 HemcnpaBHOCTU. [lonb3oBaTenb MOXET 3agaTb pasHoe BPeEMSI MOBTOPHOrO BKITOYEHWUs ans
KaXKaoro oTkntoveHns B umkne AlNB 1 konnyecTBO OTKOYEHUA 0 nepexoia B cocTosHune 3anpeT AlB.

Korga uukn AlB BBeaeH, ecnu B ntoboe Bpems YCTPOMCTBO BKIOYEHO Bpy4Hyto (Hanpumep ¢ Y, SCADA
WNKN NOTUKOWN) UMK 3aLUMTHOW cxemoWn, Takon kak ABP, ycTponcTeo GyaeT HaxoauTbCs B peXvMMe npsMoro
OTKMIOYEeHMs 0O ucteveHuss BpemeHu cbpoca AlNB. Korga ycTpoWcTBO HaxoguTcs B pexunme npsiMoro
OTKIMIOYEHMS, eCcnn NPOUCXOAUT HEWCNpPaBHOCTb, YCTPOWCTBO MNPOM3BEAET OAMHOYHOE OTKIIOYEeHNe C
nepexogomMm B cocTosiHue 3anpeT AlB, wucnonb3ys ycrtaBku dyHkumm [MO. CM. yactb 6.2.6 [lpsimoe
otkntoveHue (IMO).

lMpumedyaHue:
o AlB ¢yHkyuoHupyem, ecnu “3awuma” u “Uukn AlB” esedeHbi, pexumbl “Paboma Ha JluHuu” u “Kueas
JluHus” ebieedeHbi U 00UH U3 3auUmHbIX anemeHmos 8 kapme AlB ycmarosneH Ha ‘R”.

o Kaxdasa epynna anemeHmos MT3, 30®, 333, O33 u Yn umeem ceoli cyemyuk uyukna AllB, komopsil
c4Yumaem Kosu4ecmeso 3allyumHbIX OMKIIKYeHUl arnemMeHmom 0aHHOU epynribi.

. nobanbHbIl cY4EMYUK OMKITHOYEHUU [10380715em  8bIMOHSIMbL 00 yembIpex 3alWjUmHbIX OMK/YeHUU,
He3agsuCcuMO Oom Ucmo4YHUKa OMKI/Ito4YeHUs.

PykoeopcTeo nonb3osarens OSM 3awuTta m




NOJA-5038-08

Hasuraums no naHenu

[Bkmoyume naresns] = [CTATYC CUCTEMBI]

OBIUIME HACTPOUKW 3AINTDI

® [Sawumal pCTp 1« CTp 2 Ctp 3
% [Cmp 1]
AKTMBHasA rpynna 1
3ayuTta OTKN
ABTOMaTWY MOBTOPHOE BKJ OTKAN
PaboTa Ha NuMHUK OTKN
3auuTa OT 3aMblK Ha 3eMms OTKN
YyBCTB3al, OT 3aMblKk Ha 3em/io OTKN
BKN Ha XOJIOAH Harpys3skKy OTKN
ABTOMATW4Y BBOJA pe3epBa OTKN
3aunTta MMHUMAJIbHOMO Hanpsx OTKN
3awyuta OT NpoBasoB OTKN
XuBaa NuHUA OTKN
Haswurauus no naHenu rPYNMNA 1 AMNB
[Bxkmmoyume naHenb] = [CTATYC CUCTEMBI = > KapTa AMB<
[Haxmume CBPOC]
g KOHTpPO/Ib HaMpsAX NOBT BKI BbiB&L,eHO
Bpemss 1ro noBTopH BkA (C) 10.00
[[TTABHOE MEHHO] Bpems 2ro noBTopH BkA (C) 20.00
. Bpemsa 3ro noBTOpH BkA (C) 20.00
Hacmpodliku epynn 3awumei
1 P 4 u ] Bpemsa cbpoca (Mc) 30.00
¢ [Mpynna 1...4] Pexum KN3 BbiBeZ,eHO
& ArB: [AN1B] = Pexum NBMN BbiB&L€HO
Bpems nBMN(c) 15.00
[MpogswxeHne nocnen 0
MT3 otkn: 3, 30® otkn: 3
333 otkn: 3, O33otkn: 0
Yn otkn: O
Hactporiku umkna AlB
HanmeHoBaHue O6o03Ha4yeHue Ounana3oH PaspeweHue 3aB°‘qcl( ne
HaCTPOMKM
OnNeMeHT KOHTPONS HanpsixeHus KoHTponb Hanpsix BeeneHo/BbiBeaeHo | — BbiBeEHO
NMOBTOPHOIO BKMOYEHNS NoOBT BKI1
oro
I(B(»:p))eMﬂ 1”" NnoBTOPHOrO BKIHOYEHUS Tric 0.1 - 180c 0.01c 10.00
Bpems 2°° NOBTOPHOrO BKAKOYEHMS
(c) Tr2,c 1.0 -180c 0.01c 20.00
Bpems 3°° NOBTOPHOrO BKAKOYEHMS
(c) Tr3,c 1.0-180c 0.01c 20.00
Bpems c6poca’ Tres 5.0 —180c 0.01s 30.00
Pexum MBI Pexum MBI BeegeHo/BbiBegeHo | - BbiBegeHo
Bpewms MBIMM (c) Bpewms MBIMM (c) 1 — 300c 1c 15.00
Pexium KoopamHaumm Pexum KIM3 BeeneHo/BbiBegeHo | — BbiBeaeHo
nocnegoBaTeNnbHOCTM 30H
[MpoaswxeHne nocnenoBaTenbHOCTU Mpopsuxerne 0-3 H/O 0
nocnepg

lMpumeyaHue 1: Takxe Ha3bieaemcsi Bpemsi c6poca AlB.

3awumTa
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6.2.1 NoBTOpHOE BKItOYeHMeE nocne notepu nutaHua (MBIM)

MBI ncnonb3yeTcsa B cxemax aBsToMaTtmsauum g OorpaHnyYeHus NpoXOXOEeHUs peknoysepa yepes BeCb
LMK NOBTOPHOIO BKIKOYEHUA, NpU NoABIIEHNN HENCNPABHOCTU NMOCIe NoTepu NUTaHnA.

Ecnu dpyHkums MBI BBeaeHa n A obHapyxmn notepio NMTaHus, peknoysep XXAeT BKIHYEHUS pe3epBHOro
peknoy3epa u BOCCTaHOBMEHUSA nuTaHus (pnaxkun O copolueHbl) oo 3anycka tanvepa MBMAM.

Pexum MO (cm. yacTb 6.2.6) ByaeT BBeAeH Ha nepuog cdeta Taimepa MBIM.

Ecnu Hukakass HeucnpaBHOCTb He obOHapyxeHa B TedeHun cyeTa Tammepa [BIM, To nocne ucreyeHus
BpemeHu MNBI1M1, peknoysep BepHeTCS B HOpMaribHbIn Lmkn AlB.

TMpumeyaHue: MBIl npumeHum k anemeHmam MT3, 30®, 333 u 033.

6.2.2 KoopauHauusa nocnepgoBatenbHocTn 30H (KIM3)

Beog dyHkumm K3 npvBoOuT K 3a4MTbIBAHMIO OAHOIO OTKIOYEHMs1 MoGarbHOr0 CYeTYMKa 3alUTHbIX
OTKITIOYEHMI MpU OBHapYXeHWUM 3aLLMTHOrO cpabaTbiBaHUS YCTPOMCTBA PACMONIOXKEHHOTO HIKE MO FIMHUW.
CyeTunK 3acuMTbiBaeT 3HAYEHMS TOMbKO MOCIE TOro, Kak CYETYMKM BCEX 3alUUTHBIX 3IEMEHTOB Obinu
cOpolueHbl. 3To obecrneymBaeT KOOPAMHALMIO C YCTPOWCTBAMM PAaCMOSNIOKEHHBIMW HIKE MO JIMHUK C
GbICTPLIM BpEMeHeM MepBoit onepauun 1 3aMeanaeT BpeMst NocrneayoLLmnx onepawui.

lMpumeyaHus:
o QyHkyus KI3 npumeHuma 0ns anemenmos MT3, 30® u 333.

o FEcnu seedenbl pexumbl K3 u CekyuoHuposaHue u npousowra 3aujumHas onepauusi, KNN3 6ydem
3ab710KuUpo8aHo.

. KT13 He npou3sedem 0bHo81eHUEe 3arnucaHHO20 MOoKa OMKITIYEHUS U MaKcuMaribHO20 moka.

6.2.3 MpoaBuxeHne nocneaoBaTeribHOCTH

OTa dyHKUMa HabupaeT oOOHO 3HAYeHMe CYeTYMKa, ecrniv pekrnoysep obHapyXuBaeT, UTO pekroysep
PacronOXEeHHbIN Bbilie MO JMHWMKX  BBINOMHMI OTKMoYeHMe (oOHapyxeHa noteps nuTanus). Korga
KONMYECTBO OTKIMOYEHUI 3adUKCMPOBaHHbIX [V gocTuraeT ycTaHOBMEHHOrO 3HAYeHMsI NPOABMKEHMWS
nocnegosatenbHocTh (1-3), ganbHenwee NPoABMKEHME NOCNef0BaTENBHOCTU HEBO3MOXHO. [1poaBukeHne
nocnenoBaTenbHOCTM NMPUMEHUMO KO Bcem anemeHtam MT3. Ota dyHkuma pabotaet npu “C” unm “R” B
kapTte AlB u He MoXeT nmpeBblwaTb nocrnegHero “S” unm “L” Ha npaBoln cTopoHe KapTbl AlNB ana Bcex
BBEOEHHbIX 3NIEMEHTOB  Bedyllero ycTpowcTBa  (HE3aBUCMMO  €CNM  3HayeHue  MPOABMIKEHUS
nocriegoBaTeNnbHOCTM ObINIO AOCTUrHYTO MM HeT). OyHkums “lMpoaBukeHMe nocregoBaTeNbHOCTU” He
BbIMOJSTHAET OTKIYEeHMe pekroy3epa. Cm. yactb 6.8 ans nogpobHoro onucaHus dyHkumm .

lMpumeyaHue:

1. lNpodsuxeHue nocredosameribHOCMU He MPouU3800uUmM 06HO8IeHUEe 3anucaHHO20 MoKa OMKITFYEHUS U
MakcumarsibHO20 mokKa U He pabomaem 8 pexxumMe Orno8eLeHUs.

6.2.4 KapTta AlB

FPYMNA 1 KAPTA ANB
& [Kapma noemopHo20 eKoyeHUsT] PMT3/3004 333/033  V¥n

% [MT3/300] = 1234 1234
no E - - - no E-- -
MT3l+ RRL L MT31- DDDD
MT32+ DD DD MT32- DD DD
MT33+ LLLL MT33- DD DD
no E- - - no E---
3061+ RR L L 30¢1- D D D D
3062+ D D D D 3062- D D D D
3003+ L L LL 30¢3- D D D D
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& [Kapma noemopHO20 8KIMHOYEHUS])
& [333/033] =

rPYNMNA 1 KAPTA AMB

MT3/30¢ »333/033«4 Yn

1234 1234
no E- - - no E-- -
3331+ RRLL 3331-DDDD
3332+ DDDD 3332-DDDD
3333+ LLLL 3333-DDDD
033+ DDDD 033- DDDD

& [Kapma NosmopHo20 BKoyeHUs)
S [Yn] =

FPYNNA 1 KAPTA AMNB

MT3/30¢ 333/033 »Yn«

1234
Yn DDDD

[ocTynHble TUMbI 3aLWMTHOW onepauun Ans kaxgoro anementa (MT31+, MT31-, MT32+, MT32-, MT33+,
MT33-, 3331+ 1 3331-, 3332-, 3332+, 3333-, 3333+, 3091+, 30d1-, 3092+, 30d2-, 3093+, 30P3-,
033+, 033- 1 Yn):

OTKM 1 NOBTOPHOE BKIM — R oTkn n 3anpet AlNB - L
TONbKO onoBeLlleHne - A BbiBegeHo - D.

MakcnmanbHoe KONMu4ecTBO onepauui 0o nepexoda B coctosiHue “3anpet AlB” onpegensietca nytem
NPUMEHEHNsT HACTPOEK MacTep aNeMeHTa, HanpuMmep, ecnu TpebyeTca Tpu onepauum, TO COOTBETCTBYHOLLNE
anemeHTbl MT31, 3331, MT31, 033, Yn umetot “L” ans 3™ oTknoYeHus.

Ona 34, 333 1 30 moryT 6bITb MPUMEHEHBI PEXMMbI COXPAHEHWUST U CrOpaHUs NpegoxXpaHuTens, nytem
NPUMEHEHNS COOTBETCTBYIOLLErO paboyero pexuma K afieMeHTam 3almTbl 2i 1 3 cTagun.

6.2.5 CeKumoHupoBaHue

Pexum  cekumoHupoBaHusa  “CumtaeTr” KONMMYECTBO  3alWUTHbIX cpabaTbiBaHWWA Ha  yCTPOWCTBax
pPacnosioXEHHbIX BbILLE MO JIMHMK U OTKMOYaETCs, Koraa AOCTUTHYTO ycTaHoBneHHoe uncro “C” B kapte AlNB
N YCTPOWCTBO YCTPOWCTBO PaCMONOXEHHOE Bbille MO MMHUU OTKIIOYEHO.

Korgoa pexum cekumoHupoBaHus BBeaeH, “C” (Cuet) n “S” (CekumoHupoBaHue) OyayT OOCTYMHbI B KapTe
AlB:

e “C” (Cuer) — Pexum cekumoHMpoBaHUS npou3BoguT cyeT: Korga TOK MpeBblllaeT ycTaBKy TOKa
cpabaTbiBaHMS U UCTEKO BpPeEMS 3aluThbl, YCTPONCTBO OyAeT xaaTb 0bHapyXeHUss noTepu NMTaHus
nepeq yesenuyeHmem cyeTtyumka B kapte AllB.

o “S” (CekumoHupoBaHue) — PexuM CeKUMOHMPOBaHUSA MpousBoauT oTknoveHne: Korga Tok
npeBbIaeT yCTaBKy Toka cpabaTbiBaHWs U UCTEKNO BpeMs 3aluuTbl, YCTPOMCTBO OyaeT XaaTb
obHapyxeHus NoTepu NUTaHWUs nepen oOTKMYEHNeM.

lpumeyvanue:  Ecnu nocnedHee 3HauyeHue 6 yukne AlB “L” (3anpem A[lIB), mo peknoysep He bydem xdamb
OBHapyXeHUs nomepu MUMaHUsi U 6bIMOMHUM 3awWumH+oe OMKJ/IYeHUe cpa3y rnocne ucmeyeHus malmepa
3awumeil.

PYHKLNS CEeKLUMOHNPOBAHMS MOXET ObITb BBEAEHA B KaX40W M3 rpynnbl 3awmThl.

3awurta PykosoacTso nonb3osarens OSM



NOJA-5038-08

Kapta AlNB

Korga BBEAEH pexnm cekumoHupoBaHus, “C” (Cuet) u “S” (CekumoHnpoBaHune) OyayT OOCTYMHbI B
kapTe AlIB. Bce gpyrve onuum AlB Takke ocTalTcs OOCTYMNHbI. Wcnonb3yeTcs cTaHgapTHada
noruka kaptbl AlB, HO NpuMKTE BO BHMMaHWe criegytoLlee:

o “R” MOXeT CcToATb TONbKo nepef “L” B TO Bpems Kak “C” MOXeT CToSATb Tornbko nepeq “S” nnm
“L.

o “S” un “L” moryT 6bITb UCNOMNb30BaHbI B OAHOW U TOW Xe rpynne kapTol AlNB ans npsmoro u
obpaTHoro anemeHToB. Hanpumep, ecnu ncnonb3yeTcsi nocrnegoBatenbHocTb C-S-S-S ans
OC1+, moxHo ucrnone3osatb C-L-L-L ang OC2+.

o  “R”n“C” He moryT BbITb UCMONb30BaHbI B O4HOM M TOW e rpynne kapTol AlNB ans npsamoro u
obpaTtHoro anemeHToB. Hanpumep, ecnu mncnomnb3yeTcst nocnegoBaTenbHocTb R-R-L-L ons
OC1+, To He MoXeT ObITb Ucnonb3oBaHa nocnegoBatenbHocTb C-S-D-D ana OC2+.

o Ecnn “R” wucnonbsyetca B rpynne anemMeHTa MNpsiIMOro HanpasneHws, TO BO3MOXHO
ucnonb3oBaHue “C” B rpynne sanemeHTa obpaTtHOro HanpaereHust U HaobopoT. Hanpumep,
ecnu nocnegosaTtenbHOCTb R-R-L-L ucnonesyetca gns OC1l+, ToO MOXHO ncnone3oBaTb C-S-
D-D gnsa OC2- (ecnu OC1- nmeet B koHdurypaumm “C” unm “S”).

Koroa pexvum cekumoHupoBaHusi BbiBefeH, “C” B kapTte AlNB GyneTt 3ameHeH Ha “R” n “S” bypget
3aMeHeH Ha “L”. OTu 3aMeHbl NPUMEHNMbI KO BCEM 3rieMeHTaM 3aLiuTbl OCHOBaHHbLIM Ha neperpyske
no Toky (MT3/30®/333/033/Yn).

Pa6ota Ha nuHuu (P1)
Korga BkntoveH pexxum PJ1, npu obHapyXeHUn HeMcrnpaBHOCTM, YCTPOWCTBO HE3aMeaIMTENbHO OTKIUNTCS
1 nepenget B cocTtosiHue “3anpeT AlB”, 0CHOBbIBasiCb Ha yCTaBkax 3awwuTbl pexuma PJ1.

Mpsamoe otkntoveHue (MO)

Cwm. yacTb 6.2.6 ons nogpobHOro onvcaHns yHKLMOHNPOBaHUS ycTporcTea B pexxume [MO.

Hasuraums no naHenu

[Bkrrowume naHesnb] = [CTATYC CUCTEMbI| = rPYNNA 1 HACTPOVKM
[Ha)KMume CEPOC] PeXuM CeKUuMOHUPOBAHUA »BbiBeeHO«
\
HaCcTpoOMKM 3almThl
[FHABHOE MEHIO] MT3 300 333 033 Yn PN
& [Hacmpoliku 2pynn 3awumai] MKO 34 3H ABP KHNB rap
Tpynna 1...4
® by ] AMNB:
AMB  JH AMNB
SN1eMeHTbl HanpaB/ieHnAa:
MT3 300 333 033
Opyrue:
XH BHT 33B
BHumaHue:

MMpu e800e pexuma CeKyuoHUpOBaHuUs, ompaxaemcs npedynpexdauiee cooblyeHue, cripawusauiee
nonb3ogamenis nepecmompems kapmy AlB Ha npaguiibHOCMb KOHGu2ypauuu u npednazaemcsi eblbop
noémeepdums Uu OMMeHUMb ornepauyuro.

lpu ebieode pexuma CeKYUOHUPOB8aHUs, ompaxaemcs npedynpexdaowee cooblweHue coobuwarouiee

rnosib3o8amersio, 4mo u 8 kapme AlB 6ydym usmeHeHbi Ha “R” u “L”, coomeemcmeeHHO.
lMonb3o0eamernto npednazaemcs 8b160p NOOMeePOUMb UU OMMEHUMb Onepayulo.

Korga pexum cekunmoHMpOBaHWA BBEAEH, COOTBETCTBYHOLUMA CTaTyC OyaeT oTobpakeH Ha aKpaHe cTaTyc
CUCTEMDI.

PykoBoacTeo nonb3osarena OSM 3awmTa
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6.2.6 Mpsamoe otknroyeHue (MO)

Jlioboe oTknioyeHne B kapTe uukna AlB (oTkmtoveHve 1, 2, 3 nnu 4) moryT ObiTb HasHadeHbl Ha 10O, yTo
onpegenut ucnons3yemsle BTX npu ero nHuymauumu.

MO moxeT ObITb YCTAHOBMNEHO He3aBWCMMO Ansi anemeHToB MT3+, MT3-, 333+ 333-, 300+ n 300- B
kapTe AlB.

Korga ycTtponctBo HaxoguTcs B pexume [10, ecnu BbIMOMHAETCA 3aluTHas onepauusi, YCTPOWCTBO
OTKIIOYNTCSA M nepengeT B cocTtosiHue “3anpeT AlNB” ocHoBLIBasick Ha ycTaBkax pexwuma MO B kapTe AlB.

YcTponicTBo 6yaeTt Haxoantbes B pexnme MO B cnegyrowmnx CVITyaLI,VIlel’ 2

e Korga AlB BknoyeHo, B nioboe BpeMsi Korga YCTPOWCTBO BKMOYMEHO BpPYYHyto (Hanpumep 1Y,
SCADA vnn noruka) unm cxemom 3almTbI/aBTOMaTUKK®, Takoi, kak ABP 1 Tamep cbpoca AlB He
UCTEK.

e Korga umkn AlNB OTKMHOYEH 1 YCTPOMCTBO ObINO BKIMHOYEHO C MOOOro MCTOYHMKA.
o Ecnu BknioyveH pexum MBI u Tavmep MBI He uctek
e [pu BkAtOYeHHOM pesxume XKIN*

(] yCTpOVICTBO HaxoguTcd BO BKIMKOYEHHOM COCTOAHUU, MNMPU BKIMKOYEHUN 3alUUTbl UNK LUKNa AlNB (VI3
OTKJTHO4YEHHOro COCTO‘/'IHVIFI) A0 ncrtevyeHnAa BpemMeHun c6poca AlB.

lMpumeyaHus:
1. Ons vHnumauum MO, P3A gomkHa 6bITb BktoveHa. 10 He npumeHumo K anemeHmam O33 u Yn.
2. ®yHKyuoHuposaHue pexuma 1O omnuyaemcs npu ekn4YeHHoM pexume “CekyuoHuposaHue”. Cm. Yacmeb
HUXe.
3. Cxewmsbl 3awumsi/asmomamuku skrmodarom ABP, A3 u UV3 Aemo eKknro4eHue.
4. Koezda pexum XKIJ1 skntoveH, ucronb3ytomess ycmasku pexuma 10, 3a ucknroyeHueM, koeda XKJ1 npuessaH K
PJ1. B makom criyqae npumeHsitomcsi ycmasku pexxuma Pl
Pexxum MO npu BkNoYeHHOM pexume “CeKumoHupoBaHue”
Ecnn BBegeH pexum “CekumoHMpoBaHME” W YCTPOMCTBO Haxoautca B pexume [10, peknoysep
He3zamMegnuTeneHo (Mocrne OOHapyXXeHWUs HEeUCNpPaBHOCTM) BbIMOMHWUT OOHO OTKMYEHME W NepevgeT B
cocTtosHue “3anpet AlB“ no npuunHam 6e3onacHocTu (Hanpumep, YCTPOWCTBO He Oyaet xaatb A) npu
BbIMOSTHEHUN OoNpeAeneHHbIX ycnosuin. CM. Tabnuuy HUXe.

AlB — ycnosua MO

YctaBKku Ycnosus Bpems Pexum MO | Kapta AlNB | YctponcTteo
cbpoca AlNB xaget AN
AlB BkntoyeHo YCTPOWCTBO BKITHOYEHO C He uctekno Oa “L7, “R”, “S” Het
PY4HOro UCTOYHMKA unu “C”
YCTPOWNCTBO BKITHOYEHO CXEMOM He uctekno Oa “L” unu “R” Het
3alnTbl/aBTOMaTUKN
YCTPONCTBO BKITKOYEHO CXEMOM He nctekno Oa “S” nnn “C” Oa
3alMTbI/aBTOMaTUKN
AlB oTknto4YeHo YcTponcTBO BKIHOYEHO ¢ ntoboro | He ncrekno Oa “L”, “R”, “S” Het
WUCTOYHUKA unn “C”
YCTpOWNCTBO BKITHOYEHO ¢ ntoboro | Uctekno Oa “L” unu “R” Het
NCTOYHUKA
YCTPONCTBO BKITHOYEHO ¢ ntoboro | UcTekno Oa “S” unn “C” Oa
NCTOYHMKA
XK v MBMMN — ycnosua MO
Hactpouku YcnoBus Bpewms Pexum KapTta AlNB YctponcTso
c6poca AlNB no xoet AN
KI1 Bknto4eH YCTpPONCTBO BKITHOYEHO C H/O Oa “L7, “R”, “S” Het
n6oro NCToYHMKa unn “C”

PykosoacTso nonb3osarens OSM
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HacTtpoiku Ycnosusa Bpems Pexum KapTta AlNB YctponcrtBo
c6poca AlNB no xaet AN
MBMM BkntoyeH | YCTPOMCTBO BKMOYEHO U Bpemsa | H/[ Oa “L” unm “R” Het
MBI He nucTekno
YCTponcTBO BKtoYeHo 1 Bpems | H/[ [a “S” unn “C” Oa
MBI He uctekno

6.2.7 HacTtpounku AMNB MT3/30%/333/033/Yn

Kapta AlNB ansa snementoB MT3, 300, 333, O33 1 Yn onpegensieT, NpuHUUN paboTbl KaXOoro afemeHTa.
JTioboe oTkntoueHne MoxeT BbiTb HazHaveHo Ha [M10O. o ymonyaHuio, nepeoe oTKMNYeHue BbibpaHo kak MO.

Kaxgbin Tvn cpabatbiBaHUs 0603Ha4YeH COOTBETCTBYOLLEN BYKBOM NaTUHCKOrO andasuta, CM. HUXe:

R = oTKMo4YeHMe 1 NOBTOPHOE BKIIOYEHUE A = TONbKO OMOBELLEHNE
L = oTkno4YeHne n nepexoq B coctosiHue “3anpet AlB” C =cuert
S = ceKuMoHnpoBaHne D = BbIBegeHO

+ = 10 Ha3Ha4eHo Ans 3TOro OTKN4YEeHUs

HacTporikn paboyero pexxmma anementa AlB MT3/309/333/033/Yn

Basodckue ycmasku omobpaxkeHb! 8 rpasoli KOrToHKe Kaxdol cekyuu.

dnemeHT 1°° oTKNOYEHNe 2°° oTKnIOYEeHHe 3° oTKNOYEHne 4° oTKnOYeHne
Mo MT3+ +
MT31+ R/L/A/DICIS R R/L/AIDICIS R R/L/A/DICIS L L/A/D/S L
MT32+ R/L/A/DICIS D R/L/A/IDICIS D R/L/A/DICIS D L/A/DIS
MT33+ R/L/A/DICIS L R/L/AIDICIS L R/L/A/DICIS L L/D/S L
M0 309+ +
301+ R/L/A/DICIS R R/L/AIDICIS R R/L/A/DICIS L L/A/DIS L
3002+ R/L/A/DICIS D R/L/A/D/CIS D R/L/A/DICIS D L/A/D/S D
3003+ R/L/A/DICIS L R/L/A/D/CIS L R/L/A/DICIS L L/D/S L
MO 333 +
3331+ R/L/A/DICIS R R/L/A/DICIS R R/L/A/DICIS L L/A/DIS L
3332+ R/L/A/DICIS D R/L/A/DICIS D R/L/A/DICIS D L/D/S D
3333+ R/L/A/DICIS L R/L/A/DICIS L R/L/A/DICIS L L/A/DIS L
033+ R/L/A/DICIS D R/L/A/IDICIS D R/L/A/DICIS D L/A/DIS D
MO MT3- +
MT31- R/L/A/DICIS D R/L/A/IDICIS D R/L/A/DICIS D L/A/DIS D
MT32- R/L/A/DICIS D R/L/AIDICIS D R/L/A/DICIS D L/A/D/S D
MT33- R/L/A/DICIS D R/L/A/IDICIS D R/L/A/DICIS D L/D/S D
MO MT3- +
3001- R/L/A/DICIS D R/L/A/D/CIS D R/L/A/DICIS D L/A/D/S D
3002- R/L/A/DICIS D R/L/A/D/CIS D R/L/A/DICIS D L/A/D/S D
30D3- R/L/A/DICIS D R/L/A/D/CIS D R/L/A/DICIS D L/D/S D
MO 333- +
3331- R/L/A/DICIS D R/L/A/DICIS D R/L/A/DICIS D L/A/DIS D
3332- R/L/A/DICIS D R/L/A/DICIS D R/L/A/DICIS D L/A/DIS D
3333- R/L/A/DICIS D R/L/A/DICIS D R/L/A/DICIS D L/D/S D
033- R/L/A/DICIS D R/L/A/IDICIS D R/L/A/DICIS D L/A/DIS D
Yn R/L/A/DICIS D R/L/A/IDICIS D R/L/A/DICIS D L/A/DIS D
lpumeyaHus:

1 [lpu 68€0eHHOM peXuMe CEeKUUOHUPOB8aHUSs, 8ce 3/1eMeHmbl Mo2ym 6bimb HasHavyeHbl “C” u “S”
lMpumeHsiemcsi noauka kapmsi AlNB. Cm. yacme 6.2.5.

2 OnoseuweHusi (A) akmusupytomcs, Kko2da aneMeHm 3awumsl 0bHapyxueaem, 4Ymo Heobxoduma 3awjumHasi
onepauyus u 6ydym cbpoweHs! npu cbpoce cpabomaswezo aneMmeHma 3auwumsl. [JaHHas (hyHKUUOHaIbHOCMb

PykoBoacTeo nonb3osarena OSM 3awmTa
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He 3asucum om moezo, Ymo HasHayeHo 8 kapme AllB, ecnu anemeHm He ebigedeH (‘D”). Cm. Hacmpb 6.2.14
BakpenneHue cueHanos 455 M0OPobHO20 onucaHusl.

3 [10 He npumeHumo k anemeHmam O33 u Yn.

6.2.8 BbiBoAa GbicTpoaeucTByrowWwmnx 3awmT (BB3)

OTa (pyHKUMSA geakTUBMPYeET SneMeHTbl HkHero npegena (MT32+/MT32-, 3092+/3092- n 3332+/3332-),
HO He MeHseT kapTy AllB.

Hasuraumsi no naHenm OBWWE HACTPOWKW 3ALNTHI
[Bkrtoyume naHens] = [CTATYC CUCTEMBI| Ctp 1 »CTp 2«4 CTp 3
& [3awumal
3au no ToKy obpaTHou nocne OTKN
& [CmpaHuya 2] u y 0bb A
3al OT MOBbILEHUS HANPAX OTKN
ABTOMaTUY YacTHaA pasrp OTKN
3al OT MOBbIWEHUA YaCTOThI OTKN
3amMTa OT TFapMOHUK OTKN
NpuBs3aTb X1 K PJI OTKN
MaKC KOJI-BO OTKJIOYEHUN OTKN
OAHOKpaTHOe AMB OTKN
BbiBOA, ObICTPOAENCTB 3aWwuT OTKAN
Kon-Bo OTKJ A0 3anpeTa AMB Hopm
PeXuM onoBeljeHns OTKN
HacTtpoliku pexuma BE3
HaumeHoBaHune O603Ha4eHune Ovana3oH Paspewenue EIaBo.quue
acTPOMKu
BbiBog BbiBog Bkn/OTkn H/O OT1kn
BbICTPOAENCTBYHOLLMX BbICTPOAENCTB
3awWwmT 3almnT
6.2.9 MakcumanbHoe konnyecTBo oTknto4YeHun (MKO)

MKO orpaHuumBaeT KONMMYECTBO 3aLLMTHBIX OTKIMIOYEHWI ANst 3NEMEHTOB HkHero npegena (MT32+/MT32-,
3092+/3092- n 3332+/3332-) B ckonb3sieM MNpoMexyTke BpemeHu. [Monb3oBatenb ycTaHaBnuMBaeT
MaKCMMarsibHOe KOJTIMYECTBO OTKIOYEHU KOTOPOE MPOMCXOOUT B YCTAHOBIEHHbIN MPOMEXYTOK BPEMEHM.
Ecnn konmMyecTBO OTKIMIOYEHUIN MPEBLILUEHO B TEYEHUM 3TOMO MPOMEXYTKA BPEMEHU, TO aKTUBUPYETCSH
pexum BBE3. Cm. YacTb 6.2.8.

CueTuuk cbpacbiBaeTcs npu:
e OTKMOYeHUN PyHKUmMmM MKO
e  PYYHOM OTKMIOYEHUU UNK BKOYEeHUN peknoysepa (Bkrtoyasd I/O, SCADA unu CMS)
®  N3MEHEeHWW HaCTPOEK rpynn 3aLnThbI.

OTtkntodeHne B pexume “CekumoHnpoBaHne” 3auntbiBaetca cyetymkom MKO, Tonbko, korga “C” w/vnm “S”
yCTaHoBneHbl B KapTe AlB B ogHOM HanpaBneHuu (Hanpumep 3feMeHTbl NpsiMOoro Hanpaenexus) n “R”
n/unun “L” yctaHoBneHbl B kapTte AlB B NpOTMBOMNOMOXHOM HanpaBreHun (Hanpumep arieMeHTbl 00paTHOro
HanpasneHus).

3awurta PykosoacTso nonb3osarens OSM
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Hasuraums no naHenu

[Bkntoyume  naHens|
[Haxxmume CBPOC]

= [CTATYC CUCTEMBIl =

rPYNNA 1 MAKC KOM-BO OTKIJI

a MaKC KOJI-BO OTKN BbiBeAEHO
TIABHOE MEH KON-BO 3alMTHLIX OTKJ 6
[ o 10] NMpoaonx 3awmTtHOro oTka (4) 3

& [Hacmpoliku epynn 3auumai]

& [Mpynna 1...4]
& Hacmpoliku 3awumsi: [MKO] =

Hactporiku MKO

HaumeHoBaHue O603HaveHue Ownana3oH Pa3pelwieHune 3aB°‘D‘c'f"e

HaCTPOMUKN

Makcuman.Hoe konu4ecTeo Makc kon-Bo oTKn BeeneHo/BbiBegeHo | H/L, BbiBegeHo

OTKMIOYEHUN

KonnyecTBo 3alLUTHbIX
OTKMIOYEHUN

Kon-Bo 3aWmUTHbIX
OTKN

1-50 1 6

MpogomMKMTENBHOCTD 3aLLMTHOMO
OTKIMIOYEHNS

Mpopormk 3awmTHOro
OTKN

1-244 1 3

6.2.10

coctosiHue “3anpet AlNB” (79 3anpeTt FGD)
MKO po nepexoga B coctosiHne “3anpet AlB” orpaHnymBaetr MT3, 30®, 333, 033 mn 3H pmo

YCTaHOBJ1EHHOIO NoJib3oBaTesieM KoJindecTtBa OTKIOYEHUN.

JocTynHbl TpY BapuaHTa:

e HopmanbHbI: 4 oTknoYeHUs 4o nepexoa B pexum “3anpet AlNB*

MakcumanbHOe KONMMYecTBO OTKIIIOYEeHMU [0 nepexona B

e 79-3: oTMeHsieT HopManbHbIi Umkn AlB. lNMepexoa B cocTtosiHne “3anpeT AlNB” npoucxoguT B

MomeHT 3°™ oTKknYeHus

e 79-2: oTMeHsieT HopManbHbii Umkn AlB. lNMepexoa B cocTtosiHne “3anpet AlNB” npoucxoguT B

MOMEHT 2" OTKIOYEHMSI.

Ecnn B kapte AlB unmeetca “S”, yCTpOMCTBO Npom3BeneT OTK/IOYEHME B COOTBETCTBUM C yCTaBKaMu
pexnma “CekumoHupoBaHme” n nepenget B coctosHue “3anpet AlNB”.

Hasuraumsa no naHenu

[Bkmtoyume naHesns] = [CTATYC CUCTEMDbI]

& [3awumal

& [CmpaHuua 2]

PykoBoacTeo nonb3oBarensa OSM

OBIWME HACTPOUKW 3ALNTDI

Ctp 1 »Ctp 2« Ctp 3

3au no ToKy obpaTHou nocnej
3al OT MOBbLILEHUA HaNPAX
ABTOMATWY 4yacTHaA pasrp
3al OT MOBbILEHUA YaCTOThI
3awmMTa OT TFapMOHUK
NpuBs3aTb X1 K PJI

MaKC KOJI-BO OTKJIOYEHUN
OAHOKpaTHOe AMB

BblBOA, ObICTPOAENCTB 3awuT
Kon-Bo OTKn Ao 3anpeTa AMNB
Pexum onoseleHus

OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
Hopm
OTKN

3awumTa
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Hactponkn MKO no nepexoaa B coctosHue “3anpet AlB”

HanmeHoBaHue O6o3HavyeHue Onana3oH PaspeweHue 3aBo,qc!<ue
HaCTPOMKM
MakcumanbHoe KONM4eCcTBO OTKITHYEHUN Makc Kon-Bo oTkn Bkn/Otkn H/O OT1kn
MakcrmanbHoe KONmMYecTBO OTKMYEHWI OO0 Kon-Bo oTkn Ao Hopm/3/2 H/O Hopm
nepexoga B coctosHue “3anpet AlB” 3anpeta AlB

6.2.11 Pexxum ogHokpaTtHoro AlB (OAIB)

Pexxum OAIB orpaHnumaet MT3, 309, 333, O33 1 OH po nepsoro 1 nocnegHero OTKNIOYEHUS B LIKKMe
AlB. Bpemsi nocrnegHero MOBTOPHOrO BKMHYEHMS WCMOMb3yeTcsl B KayeCcTBE BPEMEHM MOBTOPHOIO
BKMoYeHus anga pexuma OAINB. Hanpumep, uukn 13 4x oTKMoYeHUn 4o nepexoda B pexum “3anpet AlB”
0-5¢-BO-5¢-BO-10c-BO-3anpet AlNB byaeT 3ameHe Ha uukn O-10c-BO-3anpet AlB.

Haeurauusi 0o naHenm OBUME HACTPOWKW 3AUMTSI
[Bkrtoyume naHens] = [CTATYC CUCTEMDbI] ctp 1 »Ctp 2« CTp 3
& [3awumal
3au no ToKy obpaTHOW nocnej OTKN
% [CmpaHuua 2] = 3al OT MOBbILEHUS Hanpsax OTKN
ABTOMATMY YacTHas pasrp OTKN
3all OT MOBbIIEHUSA YACTOTHI OTKN
3aumMTa OT rapMOHUK OTKN
NMpuBasaTb XN K P OTKN
MaKC KOJI-BO OTKJIOYEHUIA OTKN
OAHOKpaTHoe AIB OTKN
BbiBOA, BLICTPOAENCTB 3aumT OTKN
Kon-Bo OTK/A A0 3anpeTa ANB Hopm
PeXum onoBeleHns oTKN

Hactporku pexuma OAIB

HaumeHoBaHue O6o3Ha4eHue [Avana3soH Pa3pelwieHune 3aBoAcKMe HAaCTPOMKHU

Pexwum ogHokpaTtHoro AlB OpHokpaTHoe AlB Bkn/OT1k H/O OTkn

6.2.12 Pexunm onoBelleHus

Korga pexum onoBelleHUss BKMIOYEH W 3aluMTa OTKMYeHa, BCe 3alUTHble 3MNeMeHTbl OcTakTcs
aKTMBHbIMM, ogHako Bce “L, S, R n C” B kapTe AlB paboTatoT kak “A”. Bce onoBelyeHnst OyayT 3anmcaHbl B
XXypHan u nepegaHbl Yepes NpoTOKOSbI.

KpaTkoe onucaHune pexxmma onoBeLLeHns

3awuTta Pexum onoBelyeHus JencTBusA ycTponUcTBa

3awuTta aboTaeTr B HOpMasnbHOM exmme He3aBUCUMMO OT YCTaBOK exnmma
BKI BKI unn OTKJT wmra p P P y P
onoseweHns

Bce 3aluTHble anemMeHTbl ocTaloTcs akTUBHbIMKM, OAdHaKo Bce ‘L, S, Rn C”’ B

OTKN BKIT kapTte AlB paboTatoT kak “A”.

YCTPONCTBO HE MNpOM3BOAUT 3aLUUTHLIX OMnepauuMi U He OTNpPaBnseT HUKaKUX

OTKN OTKnN .
OMNOBELLEHWUN.

3awurta PykosoacTso nonb3osarens OSM
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Hasuraums no naHenu

[Bkmoyume namesns] = [CTATYC CUCTEMBI]

& [3awuma |

& [CmpaHuua 2] =

HacTpolkn pexxruma onoBeLleHust

OBWWE HACTPOUKW 3AWNTHI
Ctp 1 »Ctp 2« Ctp 3

3au no ToKy obpaTHou nocneg,
3al OT MOBbLILEHUSA HaNpAx
ABTOMATW4Y 4YacTHaA pasrp
3au OT MOBbILEHNUA YaCTOTbl
3aumMTa OT rapMOHUK
NMpueA3aTh X1 K P

MaKC KOJI-BO OTKJIYEHUN
OJHOKpaTHOoe AMB

BblBOJ, ObICTPOAENCTB 3aWmT
Kon-Bo OTKA A0 3anpeTa AMB
PexuMm onoBeleHus

OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
OTKN
Hopwm
OTKN

HanmeHoBaHue O6o3HaveHue OnanasoH PaspeweHue 3aBofcKue HaCTPOMKN
Pexum OnoselleHus OnoBelLeHne Bkn/OTkn NA OTKN
6.2.13 Pabounn pexum
Pabouunin pexxum OSM onpegeneH cnegyrowmnm obpasom:
3awmTa Pexum onoBselyeHns” CeKunoHupoBaHue Pabouuin pexum
BKI BKJT unn OTKIJI OTKN Peknoysep
OTKI OTKI H/O MepekntoyaTens
OTKIJ1 BKI H/O OnogelleHne
BKI BKJ1 unn OTKI BKI PasbeguHutens

lMpumeyaHue 1: Cm. yacmb 6.2.12 Pexxum ornosewieHusl.

MeHio cTaTyca cuctembl oToOpaxaeT koHdwurypaumio OSM (KoHdowmr), koTopas BkntovaetT tun OSM u
pabounii pexum, kak NoKasaHo HUXeE.

Hasuraumusi no naHenm

[Bkrmroyume naHenb] = [CTATYC CUCTEMBI =

6.2.14

onepauunn.

KOHOUr
craTtyc

3aumTa

laTta/Bp

CTATYC CUCTEMbI

»OCHOBHbIE« TMPEAYNPEXAEHUA

HENCNPABHOCTMU

21/01/2011, 10:00:18

3 da3HbIl, Peknoy3ep
: 3anpeT AlB

U3MmepeHus
BX0/bl/BbIX0OAbl

ABTOMaTUKaA

KauyecTBO 3/3Hepruun
WCTOYHUK MUTAHUSA
MopThl KOMMYHUKaLUN
MPOTOKObI

Jloruka

3akpensieHue CUrHanos
CuvrHanbl akTMBMpylOTCA Korga ntobon 3aliMTHbIN

ANIEMEHT 06Hapy>+<V|BaeT HeobX0AMMOCTb 3aLUUTHOM

Korga curHanbl He 3akpenseHbl, OHM OyaeT aBTomMaTnyecku cbpolleHo npu cOpacbiBaHMKM 3rieMeHTa

3aLLUmUThI.

PykoBoacTeo nonb3oBarensa OSM
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Korga curHanbl 3akpensieHbl, OHWU OCTaHyTCs akTUBHBLIM Npu cObpoce anemMeHTa 3awuTbl. B Takom cnydae
CurHarnbl MoryT ObITb COpPOLLEHBI BPY4YHYHO Yepes MeHio cbpoca nnm curHanos Ha MY (cm. Yactn 7.8 1 7.9.1),
unm 4yepea SCADA wnn Jloruky, mucnonb3dys “Cobpoc Heucnp”. CurHanbl Takke OyayT cObpolueHbl, npwu
nepexoge nepekntovaTens M3 OTKIIHYEHHOro BO BKIIKOYEHHOE COCTosdHME WM BBedeHa dyHkuma “Copoc
Heucnp npu BkN ” (CM YacTb 7.8).

lMpumeyaHue: Noka 3aWUMHbIL 35IEMEHM aKmue8eH, CueHall 3moao afieMeHma He Moxxem 6bimb C6,DOLU€H.

Hasurauuws no naHenwu

[Bkmoyume naHens] = [CTATYC CUCTEMbI] = ®NIAXKN HEWCMPABHOCTEM
[Haxmume CEPOC] = Cbpoc Hewcnp npu BKA BBeAeHO
3 MokasbiBaTb CUrHabI BbiIBeALEHO
[FTTABHOE MEHIO] CUrHansl He 3akpenn
& [Hacmpoliku cucmembi]
& [®naxku HeucrnpasHocmell] =

HacTpoWku 3akpensieHns curHanos

HanmeHoBaHue O603HayeHune OunanasoH PaspelueHue 3aBoAcKue HacTPOWKM
3akpenneHue curHanos CurHanbl 3akpenn/He 3akpenn H/O He 3akpenn
6.3 COpoc nornyeckom 61MMTOKMPOBKM BKITHOUYEHUS

Jlornyeckas 6J'IOKI/1pOBKa BKMOYEeHNA - 3TO KOMaHAa, KOTopadaA MOXeT OblTb OTOaHa C moayna 110,
JTOr’M4eCKOoro BblpaXXeHusa nnm 4yepeas SCADA, Ha 6J'IOKMpOBaHMe onepaunn BKIOYEeHUA C nodOoro NCToYHMKA.

PyHKkums “Copoc norny 6nok BkM” Mcnonb3yeTtcst Ans copoca ONMOKUMPOBKM BKMOYEHUS FIOTMKOA U MOXET
ObITb BbINOMHEHa ¢ Y kak Noka3aHo HUXe.

Hasuraumsa no naHenu MEHI0 CEPOCA
[Bkrirowume naHens] = [CTATYC CUCTEMbI| = CUETUMKM 3HEprum
[Haxmume CBPOC] CYeTYMKN HeucnpasBHOCTeW
g CyeTunKknM SCADA
CyeTunkm DNP3-SA
[[TIABHOE MEHIO] CyeTunkm GOOSE
& [MeHto cbpocal CbpocC pexuMa XuBas NUHUSA
3anucu ocumnnorpapuu
& [C6poc noauy 610K ek = CUETUMKM MpEpbIBAHNIA

CYeTUYMKM NpPOBaASIOB/BCNIECKOB
C6bpoc norny 610K BKJ

CObpoC paTUYMKOB Heucnp
Nepe3arpyska GPS
Nepe3arpyska Wi-Fi
Nepe3arpyska mogema

6.4 3awuTta no HanpsbkeHuro (OH)

OH KOHTpONMpyeT XapakTEPUCTMKN HaMPSPKEHWUS AN 3aLUNTbl OT MOHWKEHWUST U MOBbILLEHUS HAaNPSKEHUS B
Tpex dasax, gucbanaHca das, notepu dasbl UM NoTepu TpexdasHoro NMTaHus. 3awmuTa MMeeT YeTbipe

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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anemeHta 3MH (3MH1, 3MH2, 3MH3 1 3MH4), 4yeTbipe anemeHta 3IH (3MH1, 3MH2, 3MH3 1 3IMH4) u

oaviH anemeHT AlB 3H.

OnemeHT AlNB MoXeT NpoBecTV A0 3X onepauuii NOBTOPHOMO BKIOYEHUS Npu cpabaTbiBaHUM 3NIEMEHTOB
3aWnTbl MO HanpshkeHuo. Kaxablii arnemMeHT MoxeT ObiTb BBEAEH WU BbiBeOEeH, HO BPEMSI MOBTOPHOMO

BKIMIOYEHUA 4BNdeTcA OAWMHAKOBbIM Afld BCeX JJIeMEeHTOB HanpsaxXeHua

OnemeHt 3MH3 wumeet

ZOMONHMTESNbHbIE YCTaBKM MOBTOPHOIO BKIoYeHNs. CM. yacTb 6.4.3.

OnemeHT 3MH4 npoBanbl Tak e umeeT AONOMNHUTENbHbIM Habop ycTaBok.. CM. HMXe 1 B YacTu 6.4.4.

lpumeyaHue:. Bpems pooca HeucripasHocmu 0ns arneMeHmMos 3auumel o HarnpsXeHur ycmaHos8s/ieHO Ha 50mc u He

Moxxem 6bimb U3MEHEHO.

HaBwrauus no naHenu
[Bkmrodume naHenb] = [CTATYC CUCTEMBI =
[Haxmume CBPOC]
3
[[TTABHOE MEHIO]
& [Hacmpodku epynn 3auumai]

& [Mpynna 1...4]

& Hacmpoliku 3awumsi [OH]

&3aw MuH Harnp =

& 3aw, om rnoebiw Harp

& [CmpaHuua 1] =

& 3aw, om rnoebiw Harp

® [CmpaHuua 2] =

PykoBoacTeo nonb3oBarensa OSM

rPYMMNA 1 2JIEMEHT HAMPSAXEHUA
p3al MMH Hanp<« 3aw OT MOBbW Hanp [MpoBan

3MH1 (da3Hoe):

Koad HanpsaxeHus 0.85
Bpemsa oTkn (c) 10.00
3MH2 (JInHenHoe) :

Koad HanpsaxeHus 0.80
Bpema oTkn (c) 10.00
3MH3 (MoTepsa nNUTAHUA) :

Bpema oTkn (c) 60.00

rPYNNA 1 3NIEMHT HAMPSIXEHUA

3au MWUH Hanp »3aw OT NOBbi Hanp<« [poBan
>CTpaHMua 1< CTpaHuua 2

3MH1 (das3Hoe):

3MH1 KO3® HanpsxeHus 1.15
3MH1 Bpemsa oTkn (c) 10.00
3MNH2 (JInHenHoe) :

3MH2 KO3( HanpsxeHus 1.15
3MH2 Bpems oTkawyeHus (c) 10.00

FPYNMNA 1 SJIEMHT HAMPSXEHWSA

3aw MWUH Hanp »3aw OT MNOBbi Hanp<« MpoBan
CTpaHuua 1 »CTpaHnua 2«

3MH3 (CmelweHne HenTpann) :

3MH3 KO3d HanpsxeHus 0.05
3MH3 Bpema oTkn (c) 10.00
PeXmMMm CKoONb3slwen cpeaHen BbiBeA,eHO
WHTepBan ckonb3 cpepHen (c) 5.0
3MH4 (ObpaTHas MOC/NEHAOBATENbHOCTbL) :

3MH4 KO3( HanpsxeHus 0.05
3MH4 Bpema oTkn (c) 10.00

3awumTa
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%/‘Ipoean: FPYNNA 1 3NEMEHT HANPAXEHWA

3aw MMH Hanp  3aw OT MoBbIW Hanp »lpoBan<

3aumTa OT NPOBAJNIOB:

MUH KO3( 0.10
MakC KO3( 0.90
CpefHui KO3 0.5
Bpemsa onepauumn (c) 10
Bpemsa 3anpeta AMNB (MuH) 10
TN HanpsXeHus dasHoe
HanpsxeHus ABC_RST

6.4.1 3awuTta MMHMManbHoro HanpshxeHusa no dasam (3MH1)

3MH1 B OCHOBHOM MCMOSb3YEeTCsl MPY OTKIIOYEHUN 3MEKTPOCETEN ANsi NPeAOoTBpPaLLEHNST OTKITIOUEHNST BCEN
CUCTEMbI AneKTpocHabXeHusa. ITOT aMneMeHT 3awuTbl pearvpyeT Ha nageHue TpexdasHoro HanpsxeHus
NpsSIMON NOCMNEeA0BaTENbLHOCTU HUXE YCTaHOBIEHHOro NOMb30BaTeneM 3HaYeHus.

Hactporkn 3MH1

HaumeHoBaHue O6o3Ha4veHue Ovana3soH Pa3pelueHue 3aBofcKMe HaCTPOMKHU
KoadpcpmumeHT HanpsxeHna 3MH1 UM 06 -1 0.01 0.85
Bpems oTkntodeHuns (c) 3MH1 Tdt Min, c 0—180c 0.01c 10.00

lMpumeyaHus:

5. HanpsxeHue cpabambigaHusi snemeHma 3MH1 skeusaneHmHo UM x U_Hom [ \3; 20e U_HOM — HOMUHaIbHOE
HarnpsKeHuUe cucmeMbl ycmaHo8eHHoe 8 Hacmpoukax udMepeHul (cm. HYacmes 5.2).

6. 3MH1 He 6ydem pabomamsb, ecriu 3 ¢ha3Hoe HarnpskeHue nadaem Huxe yposHs W — e makom criyqyae
ucrione3ytime 3MH3.

6.4.2 3awmTa MMHMManbHOro HanpsixeHusa mexay dgaszamum (3MH2)

3MH2 ncnonb3yeTca Ana 3awmTbl HarpysoK, YyBCTBUTENbHbIX K AucbanaHcy HanpsKeHUs Nin MOHKEHWIO
HanpsXXeHWsl, pacrnosIOKEHHbIX HVXE MO NMMHUW. DTOT 3NEMEHT 3alUnThbl pearnpyeTt Ha nageHue HanpskeHus
mMexay nobbiMn AByMs dasamu.

Hactporikn 3MH2

HanmeHoBaHue O6o03Ha4yeHue Owana3oH PaspeweHue 3aB°Ac!("e
HaCTPOMKMU
KoadpcbmumeHT HanpsixxeHns 3MH2 UM 06 -1 0.01 0.80
Bpems oTkntoveHuns (c) 3MH2 Tdt Min, c 0 —180c 0.01c 10.00

lpumeyaHus:

1. HanpsxeHue cpabameigaHusi anemeHma 3MH1 Up skeusaneHmHo UM x U_Hom; 2d0e U_HOM HOMUHarbHOe
HanpsKeHuUe cucmeMbl ycmaHOo8/IeHHoe 8 Hacmpolikax udmepeHul (cm. HYacmes 5.2).

2. 3MH2 He 6ydem pabomamsp, ecriu 3 ¢ha3Hoe HarpsixeHue nadaem Huxe yposHs U — e makom crydyae
ucrione3ytime 3MH3.

6.4.3 3awmrta MMHMManNbLHOrO HanpshKeHWA npu noTtepe NUTaAHUA

(3MH3)

3MH3 nosBonseT OTKMNOYEHUE pekroysepa npu notepe TpexdasHoro nuTaHus. JTOT 3NeMeHT
KOHTponupyeT Bbixof [V n pearvpyeTt Ha noTepto Toka Ha BCex Tpex dpasax, Takke Ha NoTepro HanpsKeHns
Ha TepMuHanax nobor cTopoHbl kak ABC nnn RST (Mnm Bcex LIECTM BbICOKOBOJNbTHLIX TepMuHanax). Cum.
yacTb 6.8 ona nogpobHoro onucaHuns dyHkumn ON.

3awumTa

m PyxkoBoacTeo nonb3osarens OSM




NOJA-5038-08

Hactporkn 3MH3

HanmeHoBaHue O603Ha4YeHue Onana3oH PaspeleHue 3aBoacKkne HaCTPOMKMU

Bpewms oTtkntodeHuns (c) 3MH3 Tdt Min, c 0 — 180c 0.01c 60.00

6.4.4 3awuTta oT npoBanoB HanpspkeHust (3MH4)

OnemeHT 3MH4 pearvpyeT Ha npoBanbl HanpshkeHusl, Korga HanpsbkeHne najaeT B npegenax
YCTaHOBIIEHHOIO MONb30BaTeNeM WHTEpBana, Ha [Ofblle YeM YCTaHOBMEHHbIN MPOMEXYTOK BpEMeEHU
(Bpemsa paboThkl), Kak NOKA3aHO HUXKE:

MwuH 3MH4 < HanpsixeHne < Makc 3MH4 Ha npomexyTok BpeMeHu = [Npoaormk npoBana (CekyHa)

Korga Bo3HukaoT ycnosus ygosnetsopstowme 3MH4 1 ycTponcTBO BKIKOYEHO, TO BbIMOMHAETCA 3aLlMTHadA
onepauusa Takas kak OTKIMOYEHNE U OMoBeELLIEHME.

Bnokuposanne 3MH4

Korga BosHukatoT ycnosus yaosnetsopstolime 3MH4 1 ycTpoMCTBO OTKNIOYEHO, TO BKMOYEHUE YCTPOUCTBA
c noboro nctoyHmka (AMNB 3H, MY, SCADA, I/O nnu noruka) 6rnokupyeTcss U YCTPOMCTBO NepexoauT B
cocTosHue “3anpeT AlNB”.

Ecnun BbiNonHsAeTcs BKIIOYEHWE MNKn oTKNoveHue umkna AlB, 6nokupoeaHne 3MH4 cbpacbkiBaetcs. Ecnn
HeucnpaBHOCTb  yaoBrieTBopsiowas ycnosuam 3MH4 no  npexHemy npucyTcTBYeT, TaniMep
NPOAOIPKMTENBHOCTM MpoBana 3anyckaeTtcs CHOBa. Ecnv HeucnpaBHOCTb yOOBMETBOPSOLAA YCIOBUSM
3MH4 npopomkaetca 0O WUCTEYEHUS BPEMEHW Talmepa MPOLOIMKUTENbHOCTU npoBana, GrnokupoBaHue
3MH4 npenoTBpaTMT onepaumio BKIOYEHUS ¢ NIOBOro UCTOUHMKA U eCrnv OTAAeTCs KOMaHAa Ha BKIOYeHMe,
TO YCTPOWCTBO nepexoguT B coctosiHne “3anpeT AlNB”.

Bpems 3anpeta AlNB ansa 3MH4

YcTponcTBo aBTOMaTUYecku nepenget B coctosHve “3anpet AlB” npu BbinonHeHun ycnosun 3MH4 Ha
nepwog, gonblue Yyem “Bpems sanpeta AlB” (cm. Tabnuuy Huxe).

Hactporikn 3MH4

HanmeHoBaHue O603Ha4YeHne Owana3oH Paspzl.ueuu azzgsg;:s
MwuHMMarnbHbIN KOSPPULMEHT ! UM (Min) 0.01 — 0.8 0.01 0.10
MakcrmanbHbIi KO3 ULNEHT UM (Max) 05 -1.0 0.01 0.90
CpegHun KOS(beVILMGHTZ UM (Mid) 05-1.0 0.01 0.5
MpogomkuTensHOCTL NpoBana (c) Tdt Min, ¢ 1-180 0.01c 10
Bpems 3anpeta AMB?* (M1H) Bpems 3anpeta 0 — 1440 1 MuH 10

AlNB, MuH
Tun Hanpsbkerus” Twn HanpsxeHus PazHoe/lluHenHoe H/O PaszHoe
Hanp;|>|<eH|/|9|5 HanpsixeHus ABC RST, ABC, RST | H/[ ABC RST
lpumeyaHus:

1. MuHumarnbHoe HanpsixeHue 3MH4 skeusaneHmHo “MuH koagh” x U_Hom, makcumarnbHoe HanpsikeHue 3MH4
akeusanieHmMHo “Makc koagh” x U_Hom, cpedHee HanpsikeHue 3MH4 skeusaneHmHo “CpedHuli koagh” X U_Hom,
20e U_Hom HoMUHanbHoe HanpsixkeHue cucmemsl. (MpumeyvaHue: [pu MOHUMOPUH2e (ha3HO20 HarnpsKeHUsl,
U_Hom cyumaemcsi kak U_Hom/A3)

2.  CpedHul koaghpuyueHm HanpskeHuss 3MH4 ucnonb3yemcs dnsi co3daHusi onoseujeHusi (monbko SCADA) u
He npedomepauwiaem 6KIIYeHUe ycmpolicmeaa.

3. Ecnu “Bpems 3anpema AlB” ycmaHoeneHo Ha 0, 3MH4 npedomepamum ekrntoyeHue Ha HeorpedeneHHoe
8pemsi, be3 nepexoda 8 cocmosiHue “3anpem AlB” (BbinonHssemcs 6riokuposka 3MH4).

4. [lonb3osamenb Moxem 8blbpamb MOHUMOPUHe ¢ha3Hbix HanpsixeHult Ua, Ub, Uc, Ur, Us, Ut (8 ocHogHOM
npumeHsiemcsi 0151 0OHogha3HoOU cucmeMbl) unu nuHelHbIx HanpsxeHud Uab, Ubc, Uca, Urs, Ust, Utr

5. Koeda peknoysep omkmodeH: ABC_RST koHmponupyem ece 6 8bicOKog80orbmHbIX 8800a, ABC unu RST

KOHmMpoupyem morbko 00HY CITOPOHY 8bICOKO80TbMHbIX 880006.
Kozda peknoysep eknoyeH: KOHMponupyromest mossko 8600bi ABC.

PykoBoacTeo nonb3oBarensa OSM
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3MH4 peakTtuBupyeTcs, korga:

50mc Tanmep nocne copoca HeMcnpaBHOCTU
OTkntoyeH rnobanbHbIn koHTpons 3MH4
BbiBegeH anemeHT 3MH4

OTkntoYeHa 3almTa rno HanpsHKeEHUIo
OrTkntoyeHa rnobanbHaga 3awumTa.

6.4.5 3awuTa oT NoBbIWEeHUA HanpsikeHus no casam (3MH1)

3lMH1 pearMpyeT Ha nNOBbIWEHME TPeXMasHOro HanpsbkeHust MpsMOM  MOcneaoBaTeNibHOCTU  Bbllle
YCTaHOBMNEHHOTO NOMNb30BaTENEM 3HaYEHUS.

Hactporkn 3MH1

HanmeHoBaHue O6o3HaveHue [Ouana3oH PaspelueHune 3aBoAcKue HacTPOWKU
STHT koadpuumenT 3MH1 UM 1.0 -1.2 0.01 1.15
HanpshkeHust
3IMH1 Bpems oTknto4YeHuns (c) 3IMH1 Tdt Min, ¢ 0-180c 0.01c 10.00

MpumeyaHue:  HanpsxeHue cpabamsisaHusi anemeHma 3MH1 akeusanenmHo UM x U_rom | 3; 20e U_Hom —
HOMUHaIbHOE HarnpsikeHue cucmemMbl 6eedeHHOe 8 Hacmpolkax usmepeHul (cMm. Yacme 5.2).

6.4.6 3awuTa oT NoBbIWEeHUA HanpshkeHua mexay dasamm (3MNH2)
3MNH2 pearvpyeT Ha NoBbIWEHWE HaNpsXKeHns Mexay nobbiMu AByms dasamu.
Hactponku 3MH2

HanmeHoBaHue O603HaveHue Ounana3soH PaspeweHue 3a30p,cn~<ue
HaCTPOMKN
3IMH2 koadhdULMEHT HaNpPsHKEHUs 3MH2 UM 1.0 -1.2 0.01 1.15
3IMH2 pems oTkntoYeHus (c) 3MH2 Tdt Min, ¢ 0-180c 0.01c 10.00

lMpumeyvaHue: HanpsikeHue cpabamebigaHus anemeHma 3MH2 askeusaneHmHo UM x U_nom; 20e U_Hom -—
HOMUHaIIbHOE HarnpsieHue cucmembl 88e0eHHOe 8 Hacmpolikax uamepeHull (cM. HYacmeb 5.2).

6.4.7 3awuTa ot cmeweHua Heutpanu (3MH3)

3MH3 (59N) wucnonb3yeTcss B pacnpedenutenbHbiX CEeTSAX C  BbICOKMM  MOSHbIM - COMPOTUBIEHNEM
3azemneHus. 59N paspabotaHo Ans 3awmTbl OT 3aMblKaHUSA Ha 3eMM0 B CMCTEMax C WU30NMPOBAHHOW
HeunTparblo, C PE3UCTUBHbLIM 3a3eMIeHNEM U C peaKTUBHbLIM 3a3eMIIeHNEM.

CpabaTbiBaHne oT anemeHTa 3MMH3 moxeT 6biTb 3abnokumpoBaHO, €cnuM CoOoTBeTCTBYHOLWMN “Bnok”
ycTaHoBneH yepes Jloruky, 1/0 nnn SGA, Hanpumep, ecnu bnok P(3INH3) yctaHoBneH 4yepe3 SGA, Torga
cpabaTtbiBaHme oT 3[NH3 6yaeT 3abnokupoBaHo.

CpabartbiBaHue ot anemeHTa 3IMH3 Takke MoXeT ObiTb 3ab6NOKMPOBaHO, Koraa BBeAeH “PexuM cKonb3siLLen

cpepHen” (CM. HUXe).
lMpumedaHusi:

e CpabamsbieaHue om anemeHma 3[1H3 moxem 6bimb 3abr0KUpoBaHoO, ec/iu coomeemcmayuul
“6riok” ycmaHoeneH 4depe3 floacuky, /0 unu SGA, Hanpumep, ecnu brok P(3TH3) ycmaHoeneH
yepe3 SGA, moeda cpabambigaHue om 3[NH3 6ydem 3abrokuposaHo.

e HanpsxkeHue Helmpasnu (unu ocmamoyHoe HarpskeHuel) akeuganeHmMHO MmpeM HarpsXKeHUsIM
Hyneeou nocredogamesibHoCMu.

PexXxum ckonb3siwen cpegHen

Korpa BBeaeH “Pexum ckonb3asuwen cpegHen”, 3HadeHnst 3[H3 HakannmMBatoTCsa B KaXK4oW YeTBepTU LuKNa n
ycpegHstoTca kaxable 100 mc. 3HayeHus 3MMH3 paccunTaHHble B MpomexyTke “VIHTepBan CKonb3sewn
cpeaHen” cnonb3ytTCcs BMECTO MIHOBEHHbIX 3Ha4YeHunn 3MH3.

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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Koroa BBegeH “Pexnm ckonb3sllern cpegHein” n npy BKIKOYEHUU PeKIoy3epa NpucyTcTByeT cpabaTbiBaHue
ot 3IMH3 Ha ntobon ctopoHe (ABC n/vnn RST), To 3awutHas onepauusa ot 3MH3 npuoctaHaBnmMBaeTcs u
ycTaHaBnmBaeTtcs 6rnoknpoeka P(3MNMH3), no momeHTa cbpoca 3awmTHoro anemeHta 3MMH3.

Hactporikm 3MH3

HanmeHoBaHue OGo3HavyeHue Ownana3oH PaspelueHune 3aBo,qc!<ue
HaCTPOMKM
STHS KoabpuunenT 3MH3 UM 0.01-1 0.01 0.05
HanpsPKeHust
3lMH3 Bpems oTkntodeHus (c) | 3MH3 Tdt Min, s 0 —180c 0.01c 10.00
Pexum ckonb3swen cpegHen Pexam ckonb3sitien BeepeHo/BbiBegeHo | H/L BbiBeaeHo
cpegHen

MHTepB?J‘I CKOMb3siLLEN MHTepB?J‘I CKOMb3sILLEN 0.1 0 10 0.1 50
cpenHen (c) cpegHewn, ¢

lMpumeyaHus:

e HanpsxeHue cpabambigarusi anemeHdma 3MH3 aksusaneHmHo UM x U_rom | \3; 2de U_HoM — HOMUHabHOE
HarnpsixeHuUe cucmembl 88e0eHHOe 8 Hacmpolikax udmepeHul (cm. HYacms 5.2).

e  3[1H3 He pabomaem ecnu sce 3 hasHbix HanpsxeHuUs1 nadarom Huxe 0.5«B.
o Ecnu HanpsixeHusi cpabambigaHusi Huxe 0.1kB, oHu ompaxaromcs kak 0.1kB.
o [lepuod obHosneHust “Viimepsarna ckonb3swel cpedHel” 100mc.

6.4.8 3awuTa oT NOBbILWEHUA HanpsHKeHus obGpaTHOM
nocnepoBatenbHocTu (3MH4)

3lMH4 (47N) pearupyeT Ha paucbanaHc HanpsbkeHUn un cpabaTtbiBaeT, Korga HanpsbkeHune obpaTHon
nocriefoBaTensHOCTU NpPEBbILIAET NOPOr YCTAaHOBMEHHbIN NOMNb30BaTeneMm.

Hactporikn 3IMH4

HaumeHoBaHue O6o3Ha4yeHue [OwnanasoH | PaspeweHune 3aBoAcKue HaCTPOMKHM
3MNH4 k03 PULMEHT HanNpsHKEHWS 3MH4 UM 0.01-1 0.01 0.05

3lNH Bpems oTknoYeHus (C) 3lMH4 Tdt Min, ¢ 0 —180c 0.01c 10.00

lMpumeyaHus:

e HanpsxeHue cpabambigaHusi anemerma 3I1H4 sxksusaneHmHo UM x U_rom [ \3; 2de U_HOM — HOMUHanbHOe
HarnpsixeHue cucmembl 88edeHHOe 8 HacmpoUikax usmepeHul (cm. HYacmeb 5.2).

o  3l1H4 He pabomaem ecnu ece 3 hasHbix HanpskeHUs1 nadarom Huxe 0.5kB.

e Ecnu enasHble KOHMaKmMbl OMKIOYeHbl, He 6ydem 6bIMOIHeHO HUKaKuX 3alumHbix onepauyul, 3a
uckrnroyeHuem ecnu 8 kapme AllB ycmaHosneHo “A”.

o Ecnu enasHbie KOHMakmel omknoYeHs!, 3INH4 npumeHuma mornbko 0551 cunosbix 6eodos ABC.
o  3l1H4 He pabomaem ecnu HanpsixkeHue cpabambigaHus < 0.5«B.
o Ecnu HanpsixeHusi cpabambigaHusi Huxe 0.1kB, oHu ompaxaromcs kak 0. 1kB.

6.5 AnemeHT AlB 3awmnTbl no HanpsikeHuto (AlNB 3H)

AlNB 3H aktnBupyeTCcH 3alUMTHOW onepauuer WMHULMMPOBAHHOW JHOObIM  3NEMEHTOM HamnpsKeHus.
KonunuyectBo oTknioveHW [o nepexoga B coctosHue “3anpetr AlB“ m Bpemsi KaXgoro NOBTOPHOMO
BKIIOYEHMA MOryT OblTb HacTpOeHbl ONA BCEX 3NeMeHTOB HanpsbkeHus. Bpems cbpoca uukna AllB
ycTaHaBnuBaeTcs anemeHtamu AlNB MT3/30d/333/033.

Ecnu HM oauH 13 anemMeHTOB HanpseHusi B kapte AlNB He ycTaHOBMEH Ha NOBTOpHOe BkNtoveHue, To AlNB
OH BbIBEgeHO.

3MH4 moxeT 3abnoknpoBaTh onepaumio BknoYeHns. CM. yacTtb 6.4.4.

PykoeopcTeo nonb3osarens OSM 3awuTta m
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Hasuraums no naHenu

[Bkntoyume narens) = [CTATYC CUCTEMbI] =

rPYNNA 1 AMNB 3H

Bpema noBT BkA 3H (c) »10.00«
[Haxmume CHBPOC] Kon-Bo OTK/J A0 3anpeTa AMB 4
4
KapTa ANB
[TTABHOE MEHKO] 3MH1 (da3Hoe) BbiBeJ,eHO
& [Hacmpoliku 2pynmn 3awumsi] 3MH2 (JIMHenHoe) BbiBeZ,eHO
3MH3 (MoTepsa nuUTaHuN) BbiBeJ,eHO
& [Mpynna 1...4] TONbKO MpsAMOe OTKJ/YeHue BbIBE,EHO
%AHB: [AHB 3H] = PexrvM aBTO BKN BbiBeAeHO
Bpemsa aBTo BKA (C) 120
3aumMTa OT MpoBasioB BbiBeleHO
3NH1 (das3Hoe) BbiBeZ,eHO
3MH2 (JIMHenHoe) BbiBeZ,eHO
3MH3 (CmeweHne HenTpanun) BbiBeZ,eHO
3MH4 (ObpaTHas nocnen) BbiBeZ,eHO
HacTtporiku umkna AlNB ang anemeHTa 3awunTbl N0 HaNpSXKeHUo
HanmeHoBaHue O6o3HaveHue Ovana3soH PaspeweHune 3aBo,qc!me
HaCTPOMKMU
ngeMﬂ NMOBTOPHOIO BKIOYEHNS T 1 — 180c 0.01c 10
Konun4yecTBo oTKNOYEHUIN OO0 Kon-Bo oTkn go 1-4 1 4
3anpeta AlB 3anpeta AlNB
. Tonbko npsiMoe BeeneHo/BbiBeaeHo
TonbKo NpsiMOe OTKITOYeHne 1 NA BbiBeaeHo
OTKIMIOYEHNe
PeX1M aBTO BKIIOYEHNS” PexuM aBToO BKII BseneHo/BeiseneHo BoisepeHo
Bpewms aBTO BKIIOYEHMS Bpems aBTo Bk (C) 1-180c 1c 120

lMpumeyaHus:

1. [lpumeHumo mornbko 0ns anemeHma 3MH3. Kozda eeedeH pexum “Tornbko npsmoe omkodyeHue”, SMH3
bydem pabomamb TOJIbKO koeda 3ampebosaHa 3auwjumHas onepayusi SMH3 U ycmpolicmeo Haxodumcs 8
pexume “Tipsmoe omknodeHue”. B makom criyyae ycmpoticmeo nepetidem 8 cocmosiHue “3anpem AllB”
rocrne rnepeo2o OMKIIHHEHUSI.

2. [lNpumeHumMo morsbko Ons anemeHma SMH3.

Korpa BBegeH pexum “8MH3 aBTo BKN” U yCTPONCTBO OTKMOYEeHO anemeHTom 3MH3, peknoysep octaHeTcs
OTKIMIOYEHHBbIM [0 MOBLILEHUS HanpsikeHust Bbile nopora [ Ha ob6oux CTOpOHax, Ha NPOTSKEHWUM
yCTaHOBMNEHHOrO BpeMeHun “Bpems aBTo Bk,

“OtkntoveHo, 3MH3 aBTo BKN” BygeT oTpaxeHo Ha naHenu u B CMS ana nHaMkaumu, 4to MoxeT ObiTb
npoun3BeeHO aBTOMAaTUYECKOE BKITHOUYEHME.

Cne,qymmme OEeNCTBMSI OTMEHAT aBTOMAaTUYECKOE BKIHOYEHUE:!

e 3awwuta, AlNB nnmn 3MH oTkno4YeHsbl

3MH3 BbiBEaeHa

M3meHeHbl HaCTPOWKM 3aLLnTbI
M3meHeHa rpynna 3awuTsl
BkntoueH pexum “YKneas JlnHns”

3MH4 6nok

Peknoysep BkntodeH ¢ noboro NCTouHuKa

“Tonbko NpsAMOe OTKMNoYEHUE” BKNHOYEHO.

lpumeyaHue: Koz0a peknoysep sknovyaemcs 8 pesynbmame cpabambsigaHus 3MH3 asmo eknoyeHue,
cyemyuk yukna AlB cbpacbieaemcsi.

3awumTa

PykoBoacteo nonb3osarensa OSM
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KapTa NnOBTOPHOro BKNKYEHUS

AnemeHT HacTtpoiiku 3aBoackue HaCTPOMKN
3MH1 Mot BkN/ BeiBegeHo /Curban/3anp AlNB | BeiBegeHo
3MH2 MoBT BkN/ BeiBegeHo /CurHan/3anp AlNB | BoiBeaeHo
3MH3 MoeT Bkn/ BeiBegeHo /Curnan/3anp AlNB | BeiBegeHo
3MH4 Mo.T Bkn/ BeiBegeHo /Curhan/3anp AMNB | BeiBeaeHo
3MH1 MoBT BkN/ BeiBegeHo /CurHan/3anp AlNB | BoiBeaeHo
3MH2 MoeT Bkn/ BeiBegeHo /Curnan/3anp AlNB | BeiBegeHo
3MH3 Mo.T Bkn/ BeiBegeHo /Curhan/3anp AMNB | BeiBeaeHo
3MH4 MoeT BkN/ BeiBegeHo /Curban/3anp AlNB | BeiBegeHo
lMpumeyaHus:

o Koeda e kapme AllB anemeHm ycmaHoeneH Ha “CueHan”, onoseweHue bydem akmugupoeaHo moJsibKo Koeda
pekroy3ep 6KoYeH. 3mo npuMeHUMO Ori 8cex 37ieMeHmo8 HarpsikeHusi kpome 3[1H4, Ons komopozo
oroseuwjeHuUe aKkmueupo8aHO He3a8UCUMO, ECIIU PEKITOY3EP SKITHOYEH UMU OMKITIOYEH.

e Koeda e kapme AlIB anemeHm ycmaHosrneH Ha “loem ekn”, cpabambieaHue 6ydem akmugupo8aHO MOISbKO
Koa0a pekrioy3sep eKkroveH. [TpumeHUMO Orisi 8Cex 311eMEHMO8 HarpPsKEHUs.

e Cm. yacmb 6.2.10 0ns onucaHus “Makc kon-eo omkn 0o 3anp AlB” (79 3anpem AlIB) u yacmp 6.2.11 dna
onucaHus pexuma “OdHokpamHoe Al1B’.

e Ecnu e kapme AlB 3H3 ycmaHoeneHa Ha ‘Tloem ekn”, “CueHan” unu “Sanpem AlIB*, npu obHoeneHuu Ha
npowusky 1.15 u ebiwe, obpamume 8HUMaHue, 4mo aremMeHm He 6ydem pabomamb rocrne 0bHoereHuUs1 00
8K/o4eHUs enobanbHol 3awumsi 3MH3. Cm. yacme 6.14 Konmpons cmamyca 3awumes! (KC3).

6.6 Pexum “XKusasa nuHua” (XKI)

Pexvm XKIT GnokvpyeT onepauuio BKIIOYEHWs C NoOOro UCTOYHMKA. Ecnv peknoysep BKMKYEH U
WHULUMMPOBaHa 3alUMTHasi onepauusi, YCTPOMCTBO OTKMUMTCA U nepengeTr B coctodHue “3anpet AllB”
OCHOBbIBasiCb Ha ycTaBkax yHKUMKM “TIpsimoe oTKMoYeHne”.

LED pexuma XKIJ1 Ha Y nogceeyeH npu BBegeHHOM pexnme XKJ1.

Pexum XKIJ1 moxeT ObITb BbiBEAEH TOMbKO C TOFO UCTOYHMKA, C KOTOPOro 6bin BBeAeH. HacTporiku 3awmThbl
He MOryT ObITb U3MEHEHbI Npy BBeAEHHOM pexunme XK1

Pexxum XK1, Tak e kak gpyrue 3almTHble 3NIeMEHTbI, MoXeT ObITb BBe4EeH unu BoiBegeH ¢ 1Y Ha akpaHe
“Cratyc 3awuTbl’.

KHonka 6bicTporo gocTtyna pexuma “Pabota Ha nuHun” MoxeT BbiTb NpuBsasaHa k pexxumy XKJ1. Korga pexum
PJ1 npuBsasaH k pexumy XKJ1 1 nHMuMupoBaHa 3almMTHas onepaumsi, YCTPOMCTBO OTKIIOYUTCA U NepengeT B
coctosiHne “3anpet AlNB”, ocHOBbIBasicb Ha ycTaBkax 3awuTbl pexuma PJ1 (He Ha ycTaBkax pexuma
“Mpsimoe oTkntodeHme”). CM. YacTb 6.1.9 ana nogpobHoro onucanusa. Hactponkm XKJ1 ¢ MY nokasaHbl HUXe.

Hasuraums no naHenu OBIWWE HACTPOWKW 3AWMTSI
[Bkrtoyume naHens] = [CTATYC CUCTEMBI| bCTp 14 CTp 2 cTp 3
& [3awumal
AKTMBHaA pynna 1
% [Cmpatuya 1] = 3aumTa OTKN
ABTOMATWUY MOBTOPHOE BKI OTKN
PaboTa Ha JIMHMK OTKN
3aumMTa OT 3aMblk Ha 3eMw OTKN
UyBCT 3al OT 3aMblKk Ha 3em/ OTKN
BK/N1 Ha XOJIOAH HarpyskKy OTKN
ABTOMaTW4Y BBOJ, pe3epBa OTKN
3auMTa MMHUMANbLHOIO HANPsXeHus OTKN
3awuTa OT NpoBasioB OTKN
B/IOK BK/A MO Hanp Harp OTKN
XMBaa NUHUA OTKN

PykoBoacTeo nonb3osarena OSM 3awmTa
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OBUWWE HACTPOUKWU 3ALIATSI
Haswraumsa no naHenwu

[Bkrrowume naHenb] = [CTATYC CUCTEMBI Ctp 1 »Ctp 2« CTp 3
% [Sawumal 3aw no Toky obpaTHoi nocnes OTKN
& [CmpaHuya 2] = 3al OT MOBLILEHMSA HANPAX OTKN
ABTOMAaTMY 4YacCTOTHasA pasrp OTKN
3al OT MOBbILEHUS YACTOTbI OTKN
3awMTa OT rapMOHWK OTKN
NpuBA3aTb XJ K P OTKN
MaKC KOJI-BO OTKJIOYEHMIA OTKN
OfLHOKpaTHOe AMB OTKN
BbiBOA, BbICTpOAEACTB 3awmuT OTKN
Kon-Bo OTKA O 3anpeTta AMB Hopm
PeXuM OnoBeweHus OTKN

Hactponkn pexuma XK1

HaumeHoBaHue O6o3HayeHue [OwnanasoH PaspelwieHune 3aBoAcKne HaCTPOMKM
Kusas JluHns KuBasi nuHns Bkn/OT1kn H/O OTkn
MpuesasaTb XKn kK pn® Mpueaszatb XKn k PJ1 Bkn/OT1kn H/O OTkn

lMpumeyaHue 1: Kozda pexum XKJ1 npuesizaH Kk pexumy PJ1 , XKJ1 eknodaemcsi npu Haxamuu KHOMKU 6bicmpoz2o
docmyna PJ1 Ha I1Y. [ns ebinonHeHusi onepayuu npussasku XK1 k PJT o6e ¢pyHkyuu 00mxkHbI 6bimb 8bI8E0EHEI.

Pexum XKIJ1 moxeT 6biTb cOpolweH ¢ Y MecTHbIM nonb3oBaTteneM. AToO MOXET ObITb HeobxoaumMo ecnu
pexum XKJT 6bin BBegeH co SCADA n 3atem npowusowunia noteps cedasn. Cucrema 3atpedyeTt naposnb ansd
cbpoca pexuma XKJ1 MECTHBIM NONb3oBaTENEM.

Hasurauuns no naHenu

[Bkntodume naHenb] = [CTATYC CUCTEMBI =

MEHI0 CBPOCA

[Haxmume CEPOC] CYETUMKN SHEprum )
CYETUMKN HEUCNPaBHOCTEN
e CYeTUMKM SCADA
[TIABHOE MEHIHO] CyeT4ynkn DNP3-SA
CYeTUMKM GOOSE
% [Meto Copoca] C6poC pexuMa XMBas JMHUA
& [C6poc pexuma xueasi NUHUS] => 3anucu ocumnnorpagum

CYeTUYMKU NpepbIBAHUN
CYyeTuYMKM NpPOBAIOB/BCMNIECKOB

Cbpoc noruy 650K BKN
CbpocC paTyMKOB Heucnp
Nepe3arpyska GPS
Nepe3arpy3ka Wi-Fi
Nepe3arpy3ka Mojema

6.7 3awmTta no yactorte (JY)

oYy KOHTPOIMpYyeT 4YacCTOTy BbICOKOBOJIbTHOIO NUTaHMA U pearmpyeTt Ha uamMmeHeHme 4actoTbl CUCTEMbI. Tunol
Cpa6aTbIBaHMﬂ Npn YaCTOTHbIX HENCNPAaBHOCTAX MOIyT ObITb YyCTaHOBI1€HbI Ha curHan, OTKI1 Unun 3anp AlB.

Ona sawmTel no yactote AlNB He npegycMOTpeEHO.

3awmTa PykoBopcTeo nonb3osarensa OSM
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Hasurauus no naHenu FPYNMNA 1 3JEMEHT YACTOTHI
[Bkrrowume naHens] = [CTATYC CUCTEMbI| = ABTOMATMY YACTOTHas pasrp:
[Haxkmume CBPOC] Pexmm BbiBEAEHO
5 YactoTa cpabaTtbiBanua (ru) 49.50
Bpemsi oTkn (c) 10.00
[FTTABHOE MEHKO]
. 3awnTa OT MOBbILEHUA YacCTOThl:
Hacmpoliku epynn 3awumei
®l P 4 u ] Pexumm BbiBELEHO
G [Mpynna 1...4] YacTtoTa cpabaTtbiBaHua (ru) 50.50
& Hacmpoiiku 3awumsr: [34] = Bpemsa cpabaTtbiBaHua (c) 10.00
6.7.1 ABTOMaTM4ecKasa yacToTHasa pasrpy3ka (AYP)
AYP pearvpyeT Ha nageHUsa 4acToTbl CUCTEMBI.
Hactporikn AYP
HanmeHoBaHue O6o3HaveHue | [JuanasoH PaspeweHune 3aBo.qc!<Me
HacCTPOWKM
Pexum Pexum 3anp AlB / CvurHan / BeiBegeHo H/O BbiBeaeHo
Yactota 46 — 50Iy (ans HOMUHaNbHOW YacTOThI.
Fp 50lu), 55 — 60y (ans HoMMHanNbHON 0.01Iy, 49.50
cpabatbiBaHus (My)
yacToTbl 60I'L)
Bpewms Tt 0.05 — 120c 0.01c 10.00
cpabartbiBaHus (c)
6.7.2 3awumTa oT noBbiweHusa YyactoTbl (3MNY)
34 pearupyeT Ha NOBbILIEHWE YaCTOTbl CUCTEMDbI
Hactpowiku 3MY
HanmeHoBaHue O6o3Ha4yeHue | [lnana3oH PaspeweHue aaBo‘qc'f"e
acTpoukun
Pexum Pexum 3anp AlB / CurHan / BeiBegeHo H/O BbiBegeHo
YacToTa 50 — 554 (Ana HOMWHANBLHOW YacToThI.
Fp 50ly), 60 — 65y (Ans HOMUHanbLHOW 0.01Iy 50.50
cpabatbiBaHua (My)
yacTtoTbl 60I1)
Bpeus Tt 0.05 — 120c 0.01c 10.00
cpabaTbiBaHus (C)

6.8

HNeTtekTop uctouyHuka (ANN)

IO obHapyxmnBaeT noTtepto ha3HOro HanpshkKeHnst U TOKa Ha Bcex Tpex dasax.

Uabc< akTmBupyeTcs Koraa HanpsbkeHne < [1M ypoBeHb Ha kaxxgom n3 A,B n C TepmuHanoB

Urst<

labc< akTmBUMpyeTCs Korga Tok < 3A Ha Bcex Tpex dhasax

aKTMBUpYeTCA Koraa HanpshkeHne < 1IN ypoBeHb Ha Kaxxgom 13 R,S u T TepMmnHanos

MepBble aBa anemeHTa (Uabc< n Urst<) ncnonbaytotcs anemeHtamm KHIMB n ABP B kayecTBe BXOAHbIX
OaHHbIX.

OnemeHT [I/ onoBellaeT apyrue 3awuTHble 3NeMeHTbl 0 NoTepe nNuTaHus. [ns npoBepkn noTepu NUTaHms
KOHTPOMMPYIOTCA TOK U HanpshkeHue, aktuBauus Boixogos AW tpebyet (Uabc< UMK Urst< UITN (Uabe< A
Urst<)) U labc<.

IOW_ypoBeHb MOXeT ObITb HacTpoeH mexay 0.5kB n 6.0kB. Cm. 4actb 5.2 ona nogpo6GHOM MHCTPYKLMK NO
NU3MeHeHuto HacTpoek LSD_ypoBeHsb.

PykoBopacTeo nonn3osarens OSM m

3awumTa
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6.9 KOHTpOﬂb Hanps>xXeHns nOBTOPHOIO BKIMHO4YeHusx
(KHMNB)

KHINB cpepxuBaeT onepauuto AlNB ot anemeHtoB AlNB MT3/309/333/033, ANB 3H u ABP koraa
HanpspkeHWe Ha CTOPOHE MCTOYHMKA MafaeT HUXKe YCTaHOBIEHHOro nosib3oBaTerieM nopora. NpaeunbHoe
npumeHeHne @yHkumm KHIMB npegoTtBpallaeT MOTEHUMaNbHO OMAacHble CuUTyauum obpaTHOro noToka
BO3HMKaKOLLME U3-3a U30MSALUM UCTOYHMKA NPU OBGHApYXXEHMU MOTEepPU NMUTAHUS OT BbILLEPACTONIOKEHHOIO
WCTOYHMKA Ha NPOTSKEHWUM YCTPAHEHUS HEUCNPABHOCTMW, PACMONOXKEHHON HIDKE MO NIMHUN.

Korpa dyHkumsa KHIB Gonee He akTuBHa, peknoysep npousBegeT nonbiTky AlNB. Ecnn dyHkuma KHIB
akTnBHa 6onee 4yem 200c, TO peknoysep nepenget B coctosiHue “3anpeT AlNB* 6e3 nocnenyroLwmnx NonbITOK
AMNB.

lMpumeyaHue; Cobbimue “KHIB 6ok” He npoudeedem u He 3anuwem “3anpem AlB” kak nodxodsiujee cocmosiHue,
Koe0da “KHIIB 6nok” 3akaH4ueaemcs (o ucmeyeHuu 200¢) npu crnedyrouux ycrosusix:

1. Peknoysep bbin nepesedeH 8 cocmosiHue “3anpem AlNB” ¢ noboeo dpyeo2o ucmoyHuKa.
2. AlIB 8kmo4eHO U omKItoYeH OMKIoYeH 8 pesynbmame cpabamsigarHuss 3MH3.
3. Pekroysep 8KIIOYEH.

KHIMNB nmeert TPU paGquX pexunma. [lBa cBsA3aHbl C 0003Ha4YeHMEM UCTOYHMKA B pagnanbHbIX CeTaxX n
TpeTVIVI Ansa ncnoJyib3oBaHMA B KOJTbLIEBbLIX CETAX.

ABC TepmuHanel peknoysepa A, B u C npucoeamnHeHsl K CTOPOHE C paauanbHbiMu ceTamu. B pexume
ABC, AlB 3abnoknpoBaHo ecnu nobon m3 A, B, 1 C TepMUHANOB CUYNTLIBAET HAMpsKEHNE Huke
nopora KHIB.

RST  TepmwuHansl peknoysepa R, S u T npucoegmHeHbl K CTOPOHE C paguarnbHbiMu ceTsamu. B pexume
RST, AlB 3abnoknpoBaHo ecnu nobon n3 R, S, 1 T TEpMUHANOB CYUTLIBAET HaMpPsKEHNE HWXe
nopora KHIB.

Konbueson B konbueBom PaboyeM Pexume, UCTOYHUK U Harpyska He MoryT 6biTb onpeaerneHsl. AlB
paspeLUeHo ecny ogHa CTOPOHa OTKITOYEHHOrO PeKroy3epa CYNTLIBAET HanpsbkeHWe Bbllle nopora
KHIMB.
HaBuraumsa no naHenu
[Bkntoyume niaHens] = [CTATYC CUCTEMbI] = TPYMMNA 1 KOHTPOJIb HAMPSX MOBTOPH BKJ
[Haxwume CHPOC] PexXum KHIB ABC
4 Koad HanpsxeHus 0.80
[FTTABHOE MEHKO]
BBHH BbiBEAEHO
& [Hacmpoliku epynn 3awumasi] Ko3¢ HanpsxeHus 0.80

& [Mpynna 1...4]
& Hacmpoliku 3awumsi: [KHMB] =

lMpumeyaHue: Koz0a ssedeHa ¢hyHKUuss ABP, 6ydym asmomamuyecKku ucronb308aHbl Hacmpouiku pexuma KHIB,
Oaxe npu ebisedeHHoU ¢hyHKkyuu KHIIB.

Hactponkn KHINB

HaumeHoBaHue O6o3HavyeHune | [nanasoH PaspeweHue | 3aBoackue HaCTPOWKMU
Pexum KHINB Pexum KHIMNB ABC/RST/KonbueBo H/O ABC
Koact)qm|.u/|eHTanp;|>|<eH|/|;|1 UM 0.6 — 0.95 0.01 0.80

lMpumeyaHue:

1. [llopoz KHIB paser UMin x U_Hom / \3; 20e U_HOM — HOMUHAafbHOE HanpsixeHue cucmembl egedeHHoe 8
HacmpoUlkax usmepeHuli (Cm. yacmb 5.2).

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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KpaTtkoe onucaHvne pabotbl pexuma KHIMNB

Pexum Hanpsi:xeHue TepmuHanoB A, | HanpsixeHue TepMmuHanoB R, HOencTtBue
BunnC Svwm T
ABC Hwxe nopora Bbiwe nnu Hxe nopora MosTOpHOE BKIIOYEHMNE
3abnoknpoBaHo
Beiwe nopora Hwxe nopora MosTopHoe BknoveHne HE
3abnoknposaHo
Bbiwe nopora Bbiwe nopora MoBTOpHOE BKITHOYEHMe
3abnoknpoBaHo
RST Bbiwe nnu nke nopora Hwxe nopora MosTOpHOE BKIIIOYEHMNE
3abnoknpoBaHo
Hwxe nopora Bbiwe nopora MoBTopHOE BKNtoYeHue HE
3abnoknposaHo
Bbiwe nopora Bbiwe nopora MoBTOpHOE BKITHOYEHMe
3abnoknpoBaHo
Konbuesown Hwxe nopora Bblwe nopora MosTopHOE BKNtoYeHne HE
3abnoknpoBaHo
Beiwe nopora Hwxe nopora MosTopHOe BknoveHne HE
3abnoknposaHo
Hwxe nopora Hwxe nopora MoBTOpHOE BKMOYEHNE
3abnoknpoBaHo
Bblwe nopora Bblwe nopora MNoBTOpHOE BKIOYEHNE
3abnoknpoBaHo
6.9.1 BrnokupoBka BKIlOYeHUs No HanpsikeHuto Harpy3sku (BBHH)

BBHH npepoTtepallaeT onepaumio Bko4YeHUs ¢ ntodoro nctovHuka (3awmra (AlB), MY, CMS, SCADA, 10
Unu foruka), Korga HanpskeHne Ha cTopoHe 0603HaYeHHON Kak Harpyska, Bbllle Nopora yCTaHOBIEHHOIO

nosnb3oBaTesnieM.

CrtopoHa Harpysku onpegensetcs pexumom KHIMB. Ecnu KHIMNB Haxogutcs B konbueBoM pexume, BBHH
OyneT 3abnokupoBaHa ecnu obe CTOPOHbI HAaxXo4ATCs MOA HanpshkeHuem u He ByaeTt 3abnokMpoBaHa ecnu
TONbKO OfHa CTOPOHAa HAXOAWUTCS NOA HAMNPSPKEHNEM.

Ecnu BBegeHa dyHkuma BBHH v nonydeH 3anpoc Ha BKkNtoYeHMe ¢ NobOoro NCTOYHMKA, KOMaH4a BKIOYEHWS
Oynet 3abnokvpoBaHa M peknoysep nepengeT B coctosHue “3anpet AlB”. Ecnv BBeaeH pexum ABP,

BktoyeHne BBHH aBTtomaTtuyeckn otknount ABP.

Haswurauua no naHenu
[Bkrmroyume naHenb] = [CTATYC CUCTEMBI =
[Haxmume CBPOC]
g
[FTTABHOE MEHHO]
& [Hacmpolku epynn 3auumai]
& [Mpynna 1...4]

& Hacmpoliku 3awumsi: [KHIMB] =

PykoBoacTeo nonb3oBarensa OSM

Pexum KHIMNB
Koad HanpsaxeHusa

BEBHH
KO3 HanpsxeHus

FPYNNA 1 KOHTPOJIb HAMPSAX MOBTOPH BKIJI

ABC
0.80

BbiBEJlEHO
0.80

3awumTa
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Hactponku pexxuma 6BHH

HaumeHoBaHue O6o3HayeHue [Ownana3soH PaspeweHune | 3aBoAckue HACTPOMKM
BriokipoBka BKrio4eHns no BBHH BeeneHo/BbiBegeHo | H/L BbiBeaeHo
HanpshKeHUIO Harpysku

Koadp HanpspkeHuns UM 0.6 — 0.95 0.01 0.80

lMpumeyaHus:

e [lopoe HanpsikeHuss BBHH skeusaneHmen UMin x U_rom | \3; 2de U_HOM — HOMUHANbHOE HamnpsiKeHue
cucmembi 8eedeHHoe 8 Hacmpolikax uamepeHul (Cm. yacmp 5.2).

e BBHH Hacmpausaemcss 0Ons kax0ol epynnbl 3awumbi. [nobanbHasi Hacmpotika bBbBHH dnsa
BKITHOYEHUS/OMKITIOYeHUS (hyHKUUU OoCmyrnHa Ha cmpaHuue Hacmpoek cmamyca 3auumeil.

BHumaHue:

e BBHH He 6ydem gyHKUUOHUpOBamb rpu omkoYeHHoU anobanbHol 3awume.

6.10 ABTOMaTunyeckum Beop pesepBa (ABP)

OyHkums ABP — aTo npouecc nocpeacTtBOM KOTOporo Aea dwmaepa CoeauHeHbl peknoysepom (0Obi4HO B
OTKIMIOYEHHOM COCTOSIHUM). OTOT PEeKnoysep MU3MepsieT HanpsiKeHWe Kak Ha CTOPOHEe UCTOYHMKA Tak U Ha
CTOpPOHE Harpysku, UCMonb3ysa AaTyuKuM HanpsxeHus. Ecnv nutaHne noTepsiHO CO CTOPOHbI Harpy3ku u no
NpexxHemy npUCYTCTBYET CO CTOPOHbI WMCTOYHWMKA, TOrga BKMOYAETCH COeOUHUTENbHBLIN (pe3epBHbLIN)
peknoysep (nocne WCTeYEeHUs YCTAHOBMEHHOrO BPEMEHU BOCCTAHOBMEHUS), Takum obpasom
BOCCTaHaBMnMBas nuTaHve nNyTeM noJayn 3dneKkTpuyectBa B 0OOpaTHOM HarnpaBneHUM OT WUCMpPaBHOro
dwvaepa. ABP nmeeT mrHoBeHHoe Bpemsi cbpoca, Takum obpas3oM TaviMmep cOpacbiBaeTcs Ha HOfMb Mpu
BOCCTaHOBMEHWM NMUTaHUSI.

Pabota ABP 3aBucut oT yctaBok KHIMB Bkntoyas “Pexxum KHIMB” n “Koad HanpsikeHna” n yctasok OW.

CrtopoHa uctodHuka onpegensetca pexumom KHIB, Hanpumep ABC unm RST. CTopoHa Harpysku,
COOTBETCTBEHHO, Apyrasi CTopoHa peknoy3epa. Ecnu pexum KHINB ycrtaHoBneH Ha “Konbueson”, ABP
Oynet paboTaTb Ha BOCCTAHOBMEHME HaMpPsSKEHWUS OOHOW U3 CTOpPOH (He obowux). Peknoysep moxeT ObiTb
HaCTPOEH Ha aBTOMaTUYECKOE OTKIIOYEHNE B 3aBUCUMOCTM OT BbIOPaHHOIO pexnma yctaBku “ABTO OTKI”.

OGpaTtuTe BHUMaHWE, YTO BKITOYEHME pexunma “PaboTa Ha NMHUMK® UK OTKITKOYEHMe rnobanbHOM 3alUmThbl
unn uukna AlB aetomatmyecku oTkmnovaeT ABP. BknoyeHune pekrnoysepa nobbiM cnocobom Takke
oTkntovaet ABP.

ABP mMOXeT ObITb BKMHOYEHO TOSMbKO NpU OTKMoYeHHOM OSM, BKIHOYEHHOMW 3aliuTe, BKHOYEHHOM LMKMIE
ATl1B, oTknio4YeHHOM pexume “PaboTa Ha nuHuK’, oTknoveHHbIM BBHH 1 BBegeHHon dyHkumn ABP.

YctaBka “ABTO OTKN” MOXeT ObITb HasdHavyeHa Ha pexum “Tanmep” unu “IroTok MOLWH”. OTU pexunmbl He
MOryT 6bITb aKTMBMPOBaHbLI OA4HOBPEMEHHO.

Pexum “Tanmep”

Peknoysep MoxeT ObiTb HACTPOEH Ha aBTOMATUYECKOE OTKIYEHME MOCre YCTaHOBMIEHHOrO MHTepBana
BpeMeHn 1 noBTopHO BBecTW ABP. Ecnu cTopoHa Harpyskm no npexHemy He umeeT nutaHus, ABP
npounsBefeT NOBTOPHOE BKIKOYEHME MO ncteveHun 60 mc. Takow LMK MOXET ObiTb OrpaHMyeH 3agaHHbIM
KonmyecTBOM onepauui. Ecnu onepaunm aBTO OTKIOYEHMS YCTaHOBMEHbI Ha 0, TO KONMYECTBO onepauun
aBTO OTKMtoYeHusA/ABP ByaeT HeorpaHUyeHHo.

Pexum “lNMoTok moLwHocTN”
B atom pexume, peknoysep Oyaet cnocobeH onpedenntb YMEHbLUEHUE W/UIM U3MEHEHWE HarnpaBneHus
NMOTOKa MOLLHOCTU N aBTOMATUYECKN OTKINHOYNTbCA 06e3 BMelLlaTenbCcTBa onepartopa.

Cneayolme OeACTBUS OTMEHSAT aBTO OTKIOYEHUE:

e OtkntoveHne ABP

e OTK/IOYEHUE [NT06aSIbHON 3aLLUKTDI

e  OTKNIOYeHKe umkra AlB

e lI3MeHeHMe HACTpOoeK 3alLmnThbI

e /I3MeHeHWe HacTpoeK rpynn 3awuThbl
e BkodeHue pexxumos PH mnnu X1

m 3awmTa PykoBopcTeo nonb3osarensa OSM
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e OTKkHOYeHME peknoy3epa € Noboro UCTOYHUKA.

Hasurauusi no naHenm

rPYNMA 1 ABTOMATUYECKUM BBOJ PE3EPBA
[Bkmmoyume naHenb] = [CTATYC CUCTEMBI =
Pexum ABP BbiBeleHO
Haxmume CBPOC
[ ] Bpemsa BoccTaHoBn (c) 100.00
4 ABTO OTKJ/IOYeHMne BbiBeAEeHO
[[TIABHOE MEHIO] Bpems al;aTo oTkn (M) 120
onepauuMi aBTO OTKN 1
& [Hacmpoliku epynn 3awumei] M3M Hanpas/a MOTOKa MOLH BbiBeLEHO
& [Mpynna 1...4] YMEHbIUEH MOTOK MOWHOCTM BbiBe4,eHO
3 YMeHblleH noToka MmowH (%) 50
YHacmpouku sawumsr: [ABP]= | Bpems aBTo oTkn (c) 180
Hactporikn ABP
HanmeHoBaHue O603Ha4YeHue Ounana3oH PaspeweHue 3aB°‘q°5("e
HaCTPOMKN
Pabounn pe>|<v||v|1 Pexum ABP BeegeHo/BbiBeaeHo H/O BbiBEaeHO
Bpems BoccTaHoBneHus Tr 0 —180c 0.01c 100.00
ABTO OTKIHOYEHNE Pexum Beisenero/Taiimep/Motok H/O BbiBeaeHo
MOLLLH
Pexum Taiimepa’
(B“BeMg aBTO OTKIO4eHMA Tr, ,MVH 1 - 360 muH 1 muH 120
Onepauuit aaTo Onepauuii aBTo OTKI 0-10 1 1
OTKITIOYEHNS
PeXu1M NoToka MolHoCTH?
y N3ameHeHme BeeneHo/BriBegeHo
SMEHEHIE HarpaBrenms HanpasneHus MNoToka H/A BbiBeaeHo
NnoToKa MOLLHOCTHU
MoluHocTun
BeeneHo/BbiBeaeHo
YMeHbLUeHne noToka YmeHbLueHune NoToka il 71| i BuiBeeHo
MOLLHOCTM MoluHocTH
0,
% YMEHbLLUEHWS NMOTOKa YMeHblleHre NnoToka 50-90% 1% 50
MOLLHOCTM MoLLHOCTK (%)
I(BCr)JeMﬂ aBTO OTKMNIYEHUS Tr, cex 1-300 ¢ 1c 180

lMpumeyaHus:
1. [nobanbHas 3auwjuma ABP aemomamuuecku ycmaHasnueaemcsi Ha OmKJ1 rpu 6KII04YeHUU KOHMpPOIepa.
2. Koeda pabouyuli pexum asmo omkrroyeHUsi ycmaHosreH Ha Talimep, rons ¢ ycmaskamu Talivepa 6ydym
omobpaxeHs! Ha [1Y. Koeda paboyuli pexum asmo omkro4eHuUs ycmaHoeneH Ha lTomok MowHocmu, rosns ¢
ycmaskamu riomoka mouwjHocmu 6ydym omobpaxeHsbl Ha [1Y.

6.11 ABTO 3ameHa (A3)

Cuctema A3 obecneunBaeT aBTOMaTMYECKOE MEPEKITIOYEHNE C OAHOIMO UCTOYHUKA MUTAHMA Ha APYron npu
notepe MOLLHOCTU Ha MNepBOM UCTOYHUKe. Takaa cuctema Tpebyetr aBa peknoysepa OSM u gsa RC
KOHTpOnnepa, CMOHTMPOBAHHbIX Ha OOHY W TyXe Harpy3ky. B Takom cnyvae Heobxogumo obecneunTtb
KOMMYHUKaLWIO MEXAY 3TUMW PEKIOy3epamu.

JocTynHel aBa pexuma paboTbl: “BknoyeHVe nepes oTkMioYeHMeM” — No3BONSIET BOCCTAHOBINEHWE NUTaHWS
6e3 npepbiBaHusA unu “OTKMOYEHWE Mepen BKIOYEHWEM” — MO3BOJSISSIET BOCCTAHOBMEHUE MUTAHUS C
MOMEHTHbIM MpepbiBaHneM. O6a MeToaa UCNonb3yT YCTaHOBMNEHHOE Morb3oBaTenem “Bpems A3” mexay
OTKIMIOYEHVEM U BKITHOYEHUEM PEKITOY3EPOB.

PykoBopacTeo nonn3osarens OSM m

3awumTa
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CuctemMa Takke no3BonseT ob6o3HavaTb 00a UCTOYHMKA Kak “paBHble” UM oguH kak “OCHOBHOM” 1 Apyron
310 noseonseTr obecnednTb MOCTOSHHOE MUTaHMEe OT OOHOr0 M3 WMCTOYHMKOB (Moka

Kak “PesepBHbl

D,OCTyI'IHO) nnn nepekKkri4yeHmne O6paTHO Ha npe,qnoqmaeMblﬁ OCHOBHOW NCTOYHUNK (KOI’,EI,a ﬂ,OCTyrIeH).

MexaHn3am aBTO 3aMeHbl

NPOTOKOJTbI KOMMYHMKaLUKN “YCTPONCTBO K YCTPOMNCTBY .

A3 ucnonb3dyeT anemeHT 3awmTtbl 3MH3 gns onpegeneHns notepu nutaHus U nobble U3 3NEMEHTOB
3aLNUTBI MO HaNPSHKEHUIO N MO YacToTe KOTOpble BKIHOYEHbI (YCTAHOBIEHbI HA MOBTOPHOE BKITOYEHME UMK
3anpet AlB) ona onpegenenns NCNpaBHOCTU UCTOYHMKA.

Cxema A3 MOXeT ObITb BKMOYEHA TOMbKO npu BbINOJTHEHUN CrneayrLWnX:

e  OpuH peknoysep JOIMKEH ObITb OTKITHOYEH U OAVH PEKITOYy3ep AOMKEH ObITb BKMIOYEH.
e 3awmTa gormkHa ObITb BKITlOYEHA.
e Pexumbl PJ1, XKI1, ABP, bBBHH, cnHxpoHn3aums n cekumoHnpoBaHUE AOMKHbI ObITb OTKITHOYEHbI.

e Kak MMHuMym anemeHT 3MH3 gomxkeH ObiTb ycTaHoBMNeH Ha “3anpeTt AlNB” nnu noBTopHOE

BKITHOYEHWE B KapTe MOBTOPHOIO BKITHOYEHUS.

e  WctouHuk KHIMB gomkeH 6bITb ycTaHoBneH Ha ABC unn RST, HO He KOSbLIEBOWA.

e (O6a pekrnoysepa OOMKHbI ObITb B UICNPABHOM COCTOSIHMM (HET HEMCNPaBHOCTEN UK
npegynpexaneHnin o pabotocnocobHocTH).

¢ /icnpaBHas KOMMYHUKaUUSA MeXOy ABYMS PEKITOy3epamMu.

e He otobpaxeHo coobuieHune “Tanmep AlNB akTuBeH”.

Cm. pokymeHT NOJA-594 ACO PykoBOACTBO NMOSb30BaTens Ans nogpobHOro onucaHus.

Hasuraumsa no naHenu

[Bkrtoyume narens) = [CTATYC CUCTEMbI]

& [Aemomamukal

NMPOV3BOAMT [OMOSHWUTENbHbIE MPOBEPKM MEXOY Pekroy3epamu, WCNonb3ys

ABTOMATUKA

A3 ABTO-CUHXP

A3 OTKN
G [A3] = Pexum OTKAN nepej BKN
Bpems A3 (c) 0.1
coep C cocepH ycTp OK
PBA 3TOoT PBA YpaneH PBA
OCHOBH Pe3eps
BKN OTKN
NcnpaBH A3 OK OK
NcnpaBH MCTOYH OK OK
I
| WHdopmauws v gpyrve coobLueHns |
e J
Hactpovikun A3
HanmeHoBaHue | OGo3HaveHUue Owana3oH PaspeweHne | 3aBoackue HaCTPOMKU
ABTO 3ameHa’ A3 Bkn/OT1kn H/O OTKn
Pexum Pexum OTtkn nepeg Bkn /Bkn nepea otkn | H/O Otkn nepen Bkn
Bpewms A3 Bpems ACO (c) | 0 —180 cek 0.1 cek 0.1
PBA PBA 3710T PBA OcHoBH/PaBH/Peseps | H/[ OcHoBH
lMpumedyaHue:

1. Pexum A3 asmomamuyecku ycmaHoe8sieH Ha OMKI/II04YeHO rpu 8KIo4YeHUU KOHmporsnepa.

3awumTa

PykoBoacteo nonb3osarensa OSM
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6.12 CMUHXpOHU3aUUA

DYHKUMSA CUHXPOHM3ALUUN MOXeT ObiTb WCMoNnb3oBaHa [ANA COEAVMHEHUS TeHepaTopoB BXOASALWMX B
SHeprocucTemMy 1 ans BOCCTAHOBMEHUSA COeQUHEHNS MeXay ABYMS y4acTKamu.

CuHXpoHM3aums gormkHa ObiTb BBEAEHA AM51 BO3MOXHOCTM MCMOSb30BaHUSA PYHKUMM TECT CUHXPOHU3aLMN U
aBTO CUMHXPOHM3aLMS KoTopble paboTatoT B ycnosusix “lNogkntoveHHas wuHa” / “MoakntoyenHas JNHua”:

e [lpoBepka CMHXPOHM3aLMM KOHTPONUPYET BKIOYEHME YCTPOMCTBA W MO3BONAET BKIHOYEHUE TOMNBbKO
Koraa cobniofeHbl YCroBUst CUHXPOHM3aUumn (cM. Yactb 6.12.1 MpoBepka CUMHXPOHM3aLMK).

e ABTO CMHXpPOHM3aUMsa MOXeT ObiTb 3anywieHa ¢ naHenu unnm ¢ CMS, npu 3TOM yCTpONCTBO OyaeT
XOaTb BbIMOSTHEHUS YCMOBUN CUMHXPOHU3aUUKM nepep BKNOYeHMeM peknoysepa (cm. Yactb 6.12.2

ABTO CUHXPOHU3aLMS).

I'Ip|/| aKTI/IBVIpOBaHHOIZ CUHXPOHM3aUnn, ecnn HanpsxeHne WnHbl nnn HanpsaxeHne NMHUU MeHbLle HUXHEro
npegena HanpaxeHua NMHUM U Bbllle BEPXHEro npeaena HanpsaXXeHund, Hanpumep:

BepxHut npeden HanpskeHUsi < Vpys < HOPMasibHOE HarpsikeHue unu eepxHul npedesn

HanpsikeHUs1 < Vjine < HOpMarsibHoe HarpsikeHue

Jloboe py4HOE unn aBTtomaTtndeckoe BKIlloHeHne 6yp,eT npenoTBpaLlleHo.

Morb3oBaTeNnlb MOXET HacTPOWTb paspelaTtb WM npeaoTBpallaTe pyvyHOe WM aBTOMaTUYecKkoe

BKI1lOMEeHue rnpu cneayrwmx ycrnoBuax:

o ‘“TogkntodeHHas nuHnsg” “TMoaknioveHHas wuHa” (ML)

e “OTKnNtoYeHHas NuHuA
e “OTKntoYeHHas nuHus
(ONMLw vnwm NAOLL).

” o«

lMpumeyaHus

MopkntoyeHHas wuHa” (OJINLL)
MopkntoyeHHasa wuHa” UM “TlopgkntodeHHasa nuHnsa” “OTknodeHHas wuHa”

e Koeda cuHxpoHu3auyusi eeedeHa, KHINB u BBHH He 6ydym pabomampe u ABP u A3 6ydym 8bigedeHbi.
o CuHXpoHU3ayus senisemcsi npuopumemom Had asmo CUHXpOHu3ayuel, Oaxe ecnu oHU moa2ym pabomamb

naparnneribHO

CM. npunoxeHune C — CUHXpOHU3aLMSA, ANA Noapo6HOro onucaHus.

Haswvrauusa no naHenwu

[Bkmroyume naHenb] = [CTATYC CUCTEMBI =
[Haxmume CBPOC]

g

[FTTABHOE MEHHO]

& [Hacmpoliku cucmembi]

& [Hacmpoliku cuHxpoHu3sayuul

[OcHosHbIE] =

PykoBoacTeo nonb3oBarensa OSM

HACTPOUKU CUHXPOHU3ALINU

»OCHOBHble« TeCT CUHXP ABTO-CUHXpP

CUHXpOHM3aLMA BbiBEEHO
Bblbop HanpsxeHus da3Hoe
WMHA M NTUHUA : WnHa: ABC & JinHuA: RST
noakn/OTkn AMNB BbiBEEHO
oJiow AnB BbiBEEHO
MoAkn/OTKN py4YyHOe BKN BbiBEEHO
0JIOW py4YHOoe BKA BbiBEEHO
KO3 Hanpsax NOAKA WWHbI 0.80
KO3 Hanpsax NOAKA JINHUK 0.80
MaKC KO3( Hanpsx WWHbI 1.20
MaKC KO3( Hanpsax JIMHUK 1.20
KO3 pa3HOCTWM Hanpsax 0.05

3awmTa m
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OCHOBHbIE HACTPOWKM CUHXPOHM3ALNK

HanmeHoBaHue O6o3Ha4eHune Onana3oH PaspelueHune 3aBo.q0|v<Me
HacCTPOWKM
CHHXpOHU3auns CuHXpOHU3aums BeegeHo/BbiBegeHo H/4 BbiBegeHo
Bbi6op HanpsxeHns Bbi6op HanpsxeHna | ®asHoe/flnHeiiHoe H/O daszHoe
Bbi60D LWMHBI M TMHAM WnHE ¥ VRS “lnHa: ABC & NuHua: RST’/ H/O lvHa: ABC &
P “lUuHa: RST & Jlunusa: ABC” JInHusa: RST

1 “BoiBeaeHo”/ “MNOL” / H/ BeiseneHo
Mopkn/OTkn AMNB Mopkn/OTkn AMB “ONMLL / “TINOL van ONMILLY n
OnoL AMNB? onow ANB BeeneHo/BbiBeieHO H/O BeiseneHo
Moakn/OTkn pyuHoe | Moagkn/OTkn pydHoe | “BbiBegeHo’/ mow” /| y BuiBeneHo
BKMOYeHne® BKI “‘onnw” / “nnow wnn onnw”
onoul 4 PYHHO® | Hroww py4HOe BKn BeeaeHo/BbiBeieHO H/O BuiBeneHo
BKIMOYEeHMe
KoadhcomumeHt
HanpSKeHMs: E%SH"EI HaNPsX NOAKN | 5392 0.01 0.8
NOAKMOYEHHON LwinHbI ™
KoadhcomumeHt
HanpspkeHua Eg:cvtl)MHanpﬂm noAKn 0.3-1.2 0.01 0.8
noakntoueHHon nuHnmn®°
MakcmanbHbI Makc Koodh HanpsiK
ko3bULMEHT e P 0.8-1.4 0.01 1.2
HanpPsPKEHUS LUMHbI 7.10
MakcmanbHbIn Makc Koodh HanpsiK
ko3tbULMEHT A P 0.8-1.4 0.01 1.2
HanpsbkeHns InHnm &0
Koamcpwuwgg‘TmpasHocm KoadbdoumumeHt 0.03-0.50 0.01 0.05
HanpsPKeHUN pPasHOCTU HaNpsiX

lMpumeyaHus:

1. Pexum AlB npu
CUHXPOHU3ayuu.

rOOK/TIIOYEHUU OMKITIOYEHHO20 oM 3ﬂ6KmpOCHa6)KeHLIFI y4acmka cemu 8 npouecce

2. Pexum AlIB npu noemopHoM roOKoYeHUU 08yX OMKIOYEHHbIX OM 3M1eKmMpOCHabXeHuUsi ydacmkos 8

© © N o o

6.12.1

ripouyecce CUHXpoHuU3auyuu.

PexuM pyyHO20 BKIMOYEeHUS Npu MoOKIYEHUU OMKITIOYEHHO20 Om 3M1eKMPOCHabXeHUs ydacmka cemu 6
rpouecce CUHXPOHU3aUUU.

Pexum py4yHO20 BKIIHYeHUsI rpu MO8MOPHOM MOOKIHHYEHUU O08YX OMKIIOHYEHHbLIX OM 3MIEKMPOCHabXeHUs
y4acmkoe 8 rpouecce CUHXpPOoHU3ayuu.

MurumansHoe HanpsixeHue MOOKMOYEHHOU WUHbI O CUHXPOHU3auUU.

MuHumansHoe HarnpsixeHue MoOKYeHHOU AUHUU O CUHXPOHU3ayuU.

MakcumarnbHo donycmumoe HanpsiXeHue WUHbI 8 PoUecce CUHXPOHU3ayuu.

MakcumanbHo dornycmumoe HanpsiKeHue fIUHUU 8 Npouyecce CUHXPOoHU3ayuu.

MakcumanbHo dornycmumas pasHuya HanpskeHul 8 npoyecce CUHXPOHU3ayuu.

MuHumanbHbIl U MakcuMarbHbIU ripederbl HanpsXXeHul 3KkeusaneHmMHbl KO3ghguyueHm yMHOXeHUs1 X U_Howm,

20e U_HOM — HOMUHa/IbHOE HarnpsikeHue cucmeMbl 88e0eHHOe 8 HacmpolKax UsMepeHul (cm.

yacmb 5.2). (MpumeyaHue: Koeda ebibpaH ¢hasHbili mun HanpsbkeHus,, mo U_Hom 3ameHssemcs Ha U_+Hom /
V3).

MpoBepka CUMHXPOHU3aALUU

MpoBepka CUHXPOHMU3ALUMK (25) KOHTPONMUPYET BKMHOYEHME YCTPOMCTBA U MO3BONSET BKIOYEHUE TOJBKO
Koraa 4actoTa, caBura gpas U HanpsbkeHue Ha oBGoMX CTOpOHax pekrioysepa HaxodsTcs B KenaeMmblxX
npegenax onsi BO3MOXHOCTU COMOCTaBeHWs! ABYX CETeN.

PykoBoacteo nonb3osarensa OSM

3awumTa
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MpoBepka cMHXpoHU3aLmn byaeT pabdoTtatb Tonbko npu ycnosuu MWLM, “lWuHa” n “NuHns” peknoysepa u
COCTOSIHME MOAKIMOYEHMS MOryT ObITb HACTPOEHbl BO BKMagKke OCHOBHbIX HACTPOEK CUHXPOHM3aumu (CM.
YacTtb 0). Korga Tect CMHXpOHM3auum 3anyLleH, YCrOBUS CUHXPOHM3auUUM OOIMKHbI ObiTb cobniogeHbl Ha
NPOTSHKEHMU NpeayCTaHOBIIEHHOIO NHTepBana BpemeHn (Bpemsi oxunaaHmsa aBTo CMHXpPOHMU3aLuMK), Npexae
yem BygeT paspeLleHo BKITHOYEHUE YCTPONCTBA.

Ecnun 3anpoc Ha BKM4YeHWEe YCTPOWCTBaA MPOUCXOOUT KakK pesynbTaT nocrnegoBaTtensHocTn AlB, Bpems
npe-CMHXpoHM3aL MK 3aduKcnpoBaHo Ha 80Mc, B TO BpeMSA Kak Ansl PyYHOro BKMOYEHUS OHO MOXET ObiTb
yCTaHOBMNEHO nonb3oBaTteneM (Bpems py4Hon npe-cuHxp).

CurHXpoHM3auusa AomkHa bbiTb akTMBMpoBaHa Ansa paboTbl dyHKUMKM “Tect cnHxp” (cM. YacTb 0).

Haswrauus no naHenu HACTPOWKN CMHXPOHW3ALVN
[Bkrowume naHenb] = [CTATYC CUCTEMBI =

[Haxmume CBPOC]

OCHOBHble »TeCT CUHXP<4 ABTO- CUHXpP

4 TecT CUHXp BbiBEAEHO
MaKC 4acT cKonbx cuHxp (Iw) 0.03

[ITTABHOE MEHIQ] Pa3HoCTb yrnoe cmew ¢as (°) 20
& [Hacmpoliku cucmembi] Bpems py4dHon npe-cuHxp (c) 5

& [Hacmpoliku cuHxpoHu3ayuu]

[Tecm cuHxp] =

HacTpolkn Tecta CMHXpoHM3aLum

HanmeHoBaHue O6o3HaveHue Owvana3soH PaspeweHune 3aBo,qC|fue
Hactpouku
[poBepka CMHXPOHM3aL MK TecT cuHxp BeegeHo/BeiBegeHo | H/ BbiBegeHo
MakcrumanbHas YactoTa L Makc yacT CKOmnbX CUHXP, 0.03-0.1 My 0.01My 0,03y
CKOIbXXEHUS CUHXPOHU3aUmm My
PasHocTb yrna cmelleHus das? PasHOCTL yrna cMeLleHua 0-90° 1° 20°
das (rpagyc)

Bpemsa py4HOMn npe- | Bpema  pydHonm  npe- 0-60 cek 1 5 cex
CYHXPOHM3aLMK CUHXP, Cek
lMpumeyaHus:

1. MakcumanbHoe ckonbxeHue yacmomsl 0551 onpedeneHusi CUHXPOHHbIX ycrosull. CpedHee 3HadYeHue u3 32x
uamepeHuli dgyx yacmom (ABC u RST) 3a yemeepmsb yukna cpasHusaromcs ¢ Ty U fouwuu. PasHuya yacmom
dormkHa 6bimb MUHUMU3UpPOBaHa 00 NpakmuYyecKu npuMmeHuUMoao rnpedena.

2.  MakcumansHo donycmumas pasHuuya yera cMmeujeHus a3z Ons CUHXPOHU3auuu. B udeanbHoM crydae
eK/moueHUe O0/MKHO Mpoucxodums npu Hyneeol pasHuue yena cMmeuweHus a3 Ha ABC u RST cmopoHax
peknoysepa. [ns obecrieyeHusi 3mo20 ycrio8usl, PEeK/Ioy3ep UHULUUpyem ekmoqeHue neped cosrnadeHuem
yarioe cMeuweHus has ydumeleasi 8peMsi 8KITIOYEHUST PEK/Ioy3epa.

6.12.2 ABTO CMHXpPOHU3aLUA

®yHKUMSA aBTO CuHXpoHM3auum (25A) wucnonb3yeTcss ANA COeAWHEHUSI TeHepaTopoB BXOASILMX B
9HEeprocucTeMy W Ans BOCCTAHOBIEHUS COEAMHEHUS Mexay ABYMs ydacTkamu. [pu  uHMUMaumMm aBTo
CUMHXPOHM3aUMK, YCTPOWCTBO >XOeT CcoOnofeHus YCroBWUA aBTO CUHXPOHM3auMW nepen OTrNpaBreHvem
3anpoca Ha BKMOYeHWe yCTponcTBa. Ecnu ycnoemsi He COOTBETCTBYIOT Ha MPOTSXKEHUW BPEMEHU aBTO
CMHXPOHM3aLUMK1, TO 3anpoc Ha BKIoYeHne He ByaeT oTnpasneH.

ABTO CMHXpOHM3auust byget paboTaTe TONbKO nNpw ycrnosum lNMogkntoveHHas wuHa/llogknioveHHas nnHus,
peKnoy3ep OTKIMIOYEH M BBeAeHa YHKUUSA CUHXpoHM3aumm (cM. Yactb 0). PyHKUMS MOXeT ObiTb
UHuuumnpoBaHa uyepes 1Y, 1/0, SCADA , CMS, noruky n SGA. CTtpoka ynpaBneHusi yHKUMENn aBTo
CUHXPOHM3aLMM NOSABUTCS TONbKO Npu BBeAEHHOWN PyHKUMM “CrUHXpOHM3aums”.

PykoBoacTeo nonb3osarena OSM 3awmTa
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PyHkums  “MapannenbHass pabota” MoxeT OblTb uMcnonb3oBaHa AN NPeAoTBpaLLEHMst  yCrioBUMA
HenapannensHow paboTbl U NOBPEXOEHMS UCTOYHMKA 3Heprun. NMpu BBegeHHON dyHKUMKM “[NapannenbHas
paboTa”, ona paboTbl PYHKLUMM aBTO CUHXPOHM3ALIMM OOJKHbI ObITb COBMN0AEHbI CneayoLLme yCroBus:

Vi rms 2 1.025 x V nrn_rms
Fumror —famm 2 0.01 T,

Hasurauua no naxenu HACTPOKA CUHXPOHU3ALMN
[Bkrroyume naHenb] = [CTATYC CUCTYMbI| =
OCHOBHblI€ TeCT CUHXP PABTO CUHXP<
[Haxmume CBPOC]
4 OcHoBHaA 4yacTtoTta (Iu) 50
MaKC OTKJ/IOHeHue 4yacTtoThl (Iu) 0.50
[FTTABHOE MEHKO]
MaKC 4yacTtoTa ckonbxeHua () 0.10
& [Hacmpoliku cucmembi] Makc 4acT ckon ROC (ru/cCek) 0.2
& [Hacmpoliku cuHxpoHu3auuL] Bpema oxuA aBTO CuHxp (c) 200
NapannenbHasa paboTa BBeseHO
[Asmo cuHxpoHu3ayus] =
HacTtpolikn aBToO CUHXPOHU3aLIUK
HanmeHoBaHue O6o03Ha4eHue Owana3oH PaspeweHue 3aBo,qc!<ue
HaCTPOMKHM
OcHoBHast yacToTa (i) 1 OcHoBHas yactota | 47-64 'y, 1Ty 50y
("y)
MakcrnmanbHoe OTKIOHEHNE YacToThl Makc oTknoHeHune Otolly 0.01 Ty 05Ty
(My) yacToThbl (W)
MakcmnmanbHasa 4actota ckonbXeHusa | Makc yactota | 0.03t0 0.5y 0.01 Ty 01Ty
(I'Ll,)2 ckonbxeHus ()
MakcumanbHasi ckopocTb M3MeHenust | Makc  vact  ckonb | 0.01-1 'u/Cek 0.01 ly/Cek 0.25 lNy/Cek
YacTOTbl CKONIBXEHUS ROC (lu/cek)
Bpewms oXugaHusa aBTo | Bpemsa oxug asto | 100-3600 Cek 1 200
CUHXPOHM3aLUnn CUHXP
MapannensHas paboTa MapannensHas BeeneHo/BbiBegeHo | H/[ BeseneHo
pabota

lpumeyaHus:
1. OcHosHasi yacmoma CuHXpoHu3ayuu 0515 ornpedesieHUsI OMKIOHEeHUs] 0om "HopMarbHOU".
2. CpedHee 3HavyeHue u3 32x usmepeHuti dsyx yacmom (ABC u RST) 3a yemeepmsb yukna cpagHU8atomcsi ¢ fuume

u fI'IUHUU-

ABTOMATUKA
Hasurauuns no naHenu

[Bkriroyume naHernb] = [CTATYC CUCTEMBI]

& [Aemomamucal

A3 »ABTO CUHXP<

ABTO CUHXP HauaTb
& [Aemo cuHxpoHu3ayus] =

CTaTyC CUHXp oK

CTaTyC HanpsxeHus oK

CTaTyC 4YacTOTbl CKOJIbXEHUS oK

CTaTyc yrna cCMmeweHus oK

PasHuua yrnoe cmew oas (°) -10

6.13 3awwmTta OT rapMOHMK

CncrteMa KOHTponsl kavecTBa 9nekTpoaHeprm RC MMeeT YHKUUM KOHTPOMNS W 3aluTbl KayecTBa
SMEKTPO3HEPIMM OT HEUCTPABHOCTEN, TaKMX Kak rapMOHWYECKME WCKaXXEHWS, MpepbiBaHWs U npoBasbl U
Bcnneckn (CMm. yacTb 7.7 KauecTBO 3neKTpo3Heprum).

3awumTa

PykoBoacteo nonb3osarensa OSM
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[[apMOHMKM — 3TO BOMHbI C YACTOTOW OTNMYaOLENCa OT OCHOBHOW 4YacToTbl. [AapMOHUYECKME UCKaKEHUA
n3mepsarTca OByMSA pasHbiMu cnocobamu, THD HanpsbkeHnss n TDD Toka. THD — 3TO OTHOLLEHME BOSHbI
OCHOBHOTO HanpsikKeHns 1 BCeMU rapMoHvKamMu HanpsxeHus. TDD ucnonb3yeTcsa Ans pacyeta UCKaXeHus
TOKa Npu MakcMMarbHOM NoTpetreHnn.

®yHKUMSA NO3BONSIET MOSb30BaTEN0  CKOHDUIypUpoBaTb CUCTEMY Ha OTOOpaXKeHwe curHana unu
BbIMNOMHEHNE OTKMHOUYEHNA B KAYeCTBE 3aLLUUThI OT FapMOHUK.

RC koHTponnep uamepsietr THD, TDD, niansuayanbHble rapMOHUKK Toka u HanpskeHns (HRMI n HRMV)
BMoThb 40 15" rapmoHukn. CurHanamm sisnsotes HanpshkeHue (Ua, Ub, Uc) Tpex BbICOKOBOMbTHbLIX BBOAOB,
TOKM Tpex das 1 TOK HenTpanu.

3awuTta
e [lonb3oBaTtenb MOXET HACTPOUTb 3HaYEHMe AN KaXAoW rapMOHMKU U A5is obLLero rapMoHU4eCcKoro
nckaxeHus. Ecnu namepeHHoe 3HayeHve npeBbIWaeT Nobyro U3 yka3aHHbIX yCTaBoK, cpabaTtbiBaeTt
OMnoBeLLieHNE Unu OTKIIYEHUE ¢ nepexodom B pexum “3anpet AlNB”.
e [1na KOHTPONSA nonb3oBaTenem MoryT ObiTb BbiOpaHbl 40 NATU NHAMBUAYANbHbBIX FAPMOHMK.
e 3awmTa n M3amMepeHns OCHOBaHbI Ha YCTaBKe YepeaoBaHnsi a3 BbICOKOBOJIbTHOrO BBOAA.
e TDD u 3awimTa OT rapMOHUK TOKa He cpaboTaeT, Koraa Tok nobon dasbl npesbilwaeT 800A rms.

HacTtpowku rpynn — Hactpounku THD/TDD

Hasurauma no naxenv TPYMNA 1 TAPMOHVKM
[Bkntoyume natens) = [CTATYC CUCTEMbI] =
[Haxxmume CBPOC]

»THD/TDD<« WHAMBUA TapM

a Pexum THD Hanpsx BbiIBEAEHO
r ypoBeHb THD Hanpsax (%) 5.0
[F'nasHoe meHio] BpsAMA oTKA THD Hanpsax (c) 1.0
& [Hacmpodku epynn 3auumai]
Pexum TDD Toka BbiIBEAEHO
% [Fpynna 1 ®udep] ypoBeHb TDD Toka (%) 5.0
& Hacmpotiku 3awumsi: [[ap] Bpema oTkn TDD Toka (c) 1.0
[THD/TDD] =
Hactpownkn THD/TDD
HanmeHoBaHue O6Go3HaveHue Owana3oH PaspeweHune 3aBOAC§Me
HacCTPOWKHM
Pexwum THD HanpsikeHus Pexvm THD Hanpsix BbiBegeHo H/O BbiBegeHo
/Curnan/
3anpet AlB
YposeHb THD HanpspkeHus® YposeHb THD Hanpsik 1.0 go 100.0 0.1 5.0
Bpems oTtkntoveHns THD Bpewmsi otkn THD 1.0 go 120.0 0.1 1.0
HanpskeHus (c) Hanpsx ()
Pexum TDD Toka® Pexum TDD Toka BbIBEAEHO H/I BbIBEAEHO
/Curuan/
3anpet AlB
YposeHb TDD ToKa YposeHb TDD ToKa 1.0 go 100.0 0.1 5.0
Bpems otkntoueHns TDD Toka (c) | Bpems otkn TDD Toka 1.0 §o 120.0 0.1 1.0
(c)
lpumeyaHus:

1. Ycnosusi omknoHeHUs 8binosiHeHbl ecnu mroboe u3 HanpsxerHul Ua, Ub, unu Uc npesbiwaem nopoe.
2. Ycnoesusi omkroyYeHUst 8bINMoHeHbI ecriu fitobol u3 mokos la, Ib, Ic, unu In npesbiwaem nopoa.

PykoeopcTeo nonb3osarens OSM 3awuTta m
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HacTpoiku nHamBuayanbHbIX FaPMOHUK

Hasurauus no naHenu FPYNNA 1 TAPMOHWKM
[Bkrroyume naHerns] = [CTATYC CUCTEMbBI = THD/TDD PUHAMBUA rapm<
[Haxxmume CBPOC]
o PexXnuM WHAVBWUA TapMOHUK BbiBeAeHo
WHaneug, Bpems oTkn (c) 1.0
[[TTABHOE MEHHO] rapmoHuka A BbiBeAeHO
Hacmpoliku 2pynn 3auumsi yposenb A (%) 5.0
Sl P 4 . ] rapMOHMKa B BbiBeAEHO
& [Mpynna 1 ®udep) ypoBseHb B (%) 5.0
& Hacmpoliku 3auumar: [[ap] Fapmoruka C BbiBedeHo
ypoBeHb C (%) 5.0
[MHOuBuUO 2apm] = rapmMoHuka D BbiBeleHOo
ypoBeHb D (%) 5.0
fapmoHuka E BbiBeAeHO
ypoBeHb E (%) 5.0
HacTtpolikn niamemayanbHbiX rapMOHUK
HanmeHoBaHue O603Ha4YeHue Owana3oH PaspeweHue 3aBonc1<ue
HAaCTPOUKHU
Pexum nHamemngyanbHbix | Pexum nHgmemng BbiBegeno/CurHan/ H/O BbiBegeHo
MHugusngyansHoe Bpemsa | MHanemng spemsi 0.5 0o 120.0 0.1 1.0
OTKIOYEHMS (C) oTKn (c)
MapmoHuka A MapmoHuka A BbiBeaeHo H/O BbiBegeHo
/12/13/14/...In15/...V15
YpoeHb A (%) YpoBeHb A (%) 1 00 100 0.1 5.0
MapmoHuka B apmoHuka B BbiBegeHo H/O BbiBegeHo
/12/13/14/...In15/...V15
YpoBseHb B (%) YpoBeHb B (%) 1 400 100 0.1 5.0
MapmoHuka C MapmoHuka C BbiBegeHo H/O BbiBegeHo
/12/13/14/...In15/...V15
YpoBeHb C (%) YposeHb C (%) 1 00100 0.1 5.0
"apmoHuka D "apmoHuka D BbiBegeHo H/O BbiBegeHo
/12/13/14/...In15/...V15
YpoBeHb | D (%) YpoBeHsb | D (%) 1 400 100 0.1 5.0
"apmoHuka E ["apmoHuka E BbiBegeHo H/O BbiBegeHo
/12/13/14/...In15/...V15
YpoBeHb E (%) YpoBeHb E (%) 1 00100 0.1 5.0

MoryT 6bITb BbIOpaHbI cAeayroLmne MHAMBUAYaabHble rapmMmoHuKK (ITDD n UTHD 3HayeHus npuMeHUMBbI KO

BCEM Tpem daszam):
Otkn

3awuTa

12,13, 14,15, 16, 17, 18, 19, 110, 111, 112, 113, 114, 115
In2, In3, In4, In5, In6, In7, In8, In9, In10, In11, In12, In13, In14, In15
V2,V3, V4, V5, V6, V7, V8, V9, V10, V11, V12, V13, V14, V15

PykoBoacTeo nonb3osarens OSM
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6.14 KoHTponb ctatyca 3awuTtbl (KC3)

KC3 nossonseT n3ameHsiTb cTatyc rnobansHOM 3awuTbl C pasnnyHbIX UCTOYHMKOB. N3meHeHns ctatyca KC3
MOXeT ObITb NpousBeaeHo ¢ Y, SCADA, I/0 nnn CMS.

HocTtynHble anemeHTbl KC3 nepeuncneHbl B Tabnuvue HWkKe. YCTaHOBKa 3fleMeHTa B OTOOpaKeHHoe
coctoaHue npusoant KC3 K M3MEHEeHW0 BCEX COOTBETCTBYIOLLMX 3NEMEHTOB 3aliuTbl, Kak MoKasaHo B
Tabnuue.

OGpaTnTe BHMMaHWe, YTO BKMHOYEHME WM OTKMoYeHue pexuma “PaboTa Ha nuHUKM® npvBOOUT K
OTKITIOYEHMIO 3TUX 3NIEMEHTOB. BkrtoyeHue noboro gpyroro aneMeHTa akTMBUPYEeT BCE COOTBETCTBYHOLLNE
311eMEHTBI.

AnemeHT KC3 BnusiHne Ha cooTBeTCTBYHOLIME 3aLUMTHbIE 31IeMEeHTblI i:i:p‘qg;:j
S(AKTVBHaS Bce 3alUMUTHbIE 3NIeMeHTbI ANst BbIGPaHHOI rpynbl BBEAEHD °.
rpynna)=1-4 ' Bce 3aWwuTHblEe aneMeHTbl BCeX APYrMX rpynn BblBeAEHbI. 1
S(Bawmra)= OTkn 2 Bce 3almuTHbIE aneMeHTbl BCEX APYIMX rpynmn BbiBEAEHbI. OTtkn
S(AMB)=0Tkn AlNB MT3/309/333/033, AlB 3H, ABP ans Bcex rpynn BbiBe4eHbI Otkn
MT31+, MT32+, MT33+, MT31- , MT32-, MT33- , 30®1+, 3092+, 3093+,
S(PM)=Bkn 3091-, 3092-, 30d3-, 3331+, 3332+, 3333+, 3331-, 3332-, 3333-, 033+, OTKn
033 —, AlNB MT3/333/30¢/ 033, AlNB 3H, ABP, XH, BHT gns Bcex rpynn
BblBEAEHbI
S(PM=0tkn * MT3PJ11-3, 309PJ11-3, 333PJ11-3, O33PJ1 ans Bcex rpynn BbiBe4eHbI OTkn
S(833)=0t1kn 2 333 1+, 333 2+, 333 3+, 333 1-, 333 2-, 333 3- ans Bcex rpynn BbIBEAEHDI OTKkn
S(033)=0Tkn 2 033+, O33- onga Bcex rpynn BbiBE4EHbI OTkn
S(XH)=OT1kn 2 XH ans Bcex rpynn BbIBEAEHO Otkn
S(ABP)=0tkn 2 ABP ans Bcex rpynn BbiBe4eHO Otkn
S(BMH)=0T1kn 2 3MH1, 3MH2 1 3MH3 ans Bcex rpynn BbiBeAEHbI OTtkn
S(BMH4)=0t1kn 3MH4 ans Bcex rpynn BbiBEAEHbI Otkn
SOKM=0Tkn 2 Pexum XKI1 BbiBegeH Otkn
S(8309)=0Otkn 3091+, 3092+, 3093+, 30P1-, 3092-, 30P3- ona Bcex rpynn BblBeAEHbI OTtkn
S(3MH)=07kn 2 3MH1, 3MH2, 3MH3 1 3MH4 gnsa Bcex rpynn BblBEAEHbI Otkn
S(3MH3) 3IMH3 ans Bcex rpynn BbiBEAEHDI Otkn
S(Yn) Yn Ans Bcex rpynn BbiBe4eHO Otkn
S(AYP)=0Tkn AYP nns Bcex rpynn BbIBEAEHO OTkn
S(3MNY)=0t1kn 3MY gns Bcex rpynn BbIBEAEHO Otkn
S(lap)= O1kn OnemeHTbl 3aWmThl OT FAPMOHUK ANsi BCEX rPynn BblBeAEHbI OTkn
P oo MpuBsizars X1 k P11 Orkn
S(MKO)= Otkn MKO gns Bcex rpynn BbiIBe4EHO OTtkn
S(AOF'TS)OZK‘?TT;HOG Pexwum ogHokpaTHoro AlNB ansa Bcex rpynn BbiBeAeH OTtkn
S(BBE3)= Otkn BB63 ans Bcex rpynn BbiBeAEHO Ortkn
Onosesuiﬁ):;l)“i Otk Pexxum onoBeLleHns ansa Bcex rpynn BbiBegeH Otkn
S (BBHH)= OTkn BEBHH ans Bcex rpynn BbiBegeHO Otkn
S(79-2 38:‘:? AMB)= 79-2 3anpet AlB ans Bcex rpynn BbiBe4EHO OTKkn
S5(79-3 SgnTEﬁT ANB)= 79-3 3anpet AlB ans Bcex rpynn BbIBEAEHO OTtkn
S(A3)= OTkn 2 A3 ans Bcex rpynn BblBeAEHO Otkn
S(BbrokmpoBka
BKITHOYEHUS NIOrMKON)= BriokmpoBka BKNOYEHNs TOMMKOW AN BCeX rpynn BbiBe4eHO Otkn
OTtkn

PykoBoacTeo nonb3oBarensa OSM
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lMpumeyaHus:
1. [lpu eknroyeHUU nepeoll epynrbi 3aWumsl, Opyaue 2pyrnrbsl a8moMamu4eCcKu 8bIK/TI0Harmcs.

2. Bkn/Omkn ynpaeneHue 0ocmyrnHO € KHOMoK 6bicmpozo docmyna 1Y (3asucum om KoHgbuaypauuu KHOMOK
b6bicmpoezo docmyna).

3. 3asucum om moeo, ecsu s5riemMeHm 88e0eH Usu Hem.

HaBwraumna no naHenu OBWWE HACTPOWKW 3AIWMTHI

[Bxkrtoyume naHenb) = [CTATYC CUCTEMBI)
»Ctp l« CTp 2 Ctp 3

& [3awumal
& [CmpaHuua 1] AKTUBHasA rpynna 1

3aumTa OTKN
ABTOMATUY NOBTOpPHOE BKN OTKnN
PaboTa Ha NUHUK OTKN
3aimTa OT 3amblK Ha 3emMnl OTKnN
QyBCTB 3al OT 3aMblKk Ha 3eMJilo OTKnN
BKn Ha XxonoaH Harpy3ky OTKnN
ABTOMATUY BBOJ, pe3epBa OTKnN
3aumTta MUHUMAaNbHOIO HanpAax OTKN
3auuTa oT npoBasioB OTKN
BNoK BKA MO Hanp Harpy3kKwu OTKnN
XmBaa nNuUHuA OTKN

HaBuraums no naHenw OBIWE HACTPOWKM 3ALMTHI

[Bkrroyume naHerns] = [CTATYC CUCTEMBI]
Ctp 1 »CTp 2« Ctp 3

& [3awumal
%[CmpaHuua 2] 3au no Toky obpaTH nocnep, OTKAN

3au OT noBbllleHnA Hanpax OTKN
ABTOMATUY 4YaCTOTHaA pasrp OTKN
3au OT MnOBblleHNA 4YacCcTOoThbl OTKN
3aumTta oT FapMOHUK OTKN
ﬂpMBﬂBaTb XJ K PN OTKN
MaKC KON-BO OTKJ/IYEHUN OTKN
OAHOKpaTHoe AMNB OTKN
BbiBOA, BbICTPOAEACTB 3aWuT OTKN
Kon-Bo OTKA A0 3anpeTta AMB Hopm
Pexum onoselweHuns OTKN

OBWWE HACTPOWKW 3AIWMUTHI
Hasuraumsi no naHenm

[Bkrroyume naHesns] = [CTATYC CUCTEMBI] Crp 1 Ctp 2 »CTp 3«
& [3awumal

3awMTa OT CMeWeHWs HenTpanu OTKN
& [CmpaHuua 3] 3al no KOMMIEeKCHOW MpoBOJ, OTKN

m 3awmTa PykosoacrTeo nonb3osarena OSM
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Hasueauus no naHenu ABTOMATUKaA
[Bkrrowume naHenb] = [CTATYC CUCTEMBbI] A3 OTKN
& [Aemomamukal Pexum OTK/1 nepea BK
Bpemsi A3 (c) 0.1
G [A3] =
coel C coceiH ycTp OK
PBA 3ToT PBA  YjaaneH PBA
OCHOBH Pe3epB
BKn OTKN
McnpaBH A3 OK oK
I/ICI'IF_)aBH NCTOYH OK OK
e 1
' WHdopmaums n apyrue cooblueHus i
1
1 1

PykoeopcTeo nonb3osarens OSM 3awuTta m
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Z

MOHUTOPUHI

Wkad ynpaeneHusi RC 3anuncbiBaeT 1 BEAET YYET CNeayroLLmX coObITuiA:

e  Onepauuu BKIT/OTKII

e [lpochnnb HencnpaBHocTEN

e KypHan cobbITun
e XypHan nameHeHumn

e [lpochmnb Harpyskm

e  CYyeTuyumKkm nsHoca

HaHHble o pabote OSM

[laHHble 0 NnpousoLeawnx HeENCNPaBHOCTAX

JlaHHble 0 coObITUAX

[aHHble 00 n3MeHeHun cTtaTtyCa 1N HaCTpOeK

3Hepl'l/lﬂ, 4acToTa, NoJsiHadA, akTuBHaA U peaktnBHaa MOLLIHOCTU

CM. NOMHbIN CANCOK B YacTtn 7.5

Konuuecteo onepauuin BKIT n OTKJ1 n cooTBeTCTBYOLMI U3HOC

KOHTaKTOB

e  CyeTuuKkuM HencnpaBHOCTEN
e Cyetyukn SCADA

e KayecTBO 3neKTpO3Heprum

Konn4yecTtBo 3alLNTHBIX OTKIHOYEHUN

[laHHble NpoToKoNa KOMMYHVKaLMK

(] MHaukauma makcumarnbHoro I'IOTpe6J'IeHl/IF|

Ocuunnorpacdusi, rapMOHUKK, NpepbIBaHUA, NpoBasbl/BCNECK/

3anucu 1 cyYeTYMKU JOCTYNHBLI ANs npocmoTtpa vepes MY unu MoryT ObiTb NonyyYeHbl Yepes nporpammHoe
obecneyeHne CMS. [ns aHanM3a [JaHHbIX Ka4yecTBa SNeKTPO3HEepPruvM WUCMnonb3yeTcss nporpammHoe
obecneyeHne KayecTBa anekTpoaHeprumn (PQS).

lMpumeyaHue:

e  Moaym 6bimb cbpoweHbl cHemyuKku HeucripagHocmel u cyemyuku SCADA HO He XypHaribl.

7.1

HacTpowuka XXypHana KOMMyHUKaLumn

RC KkOHTponnep UMeeT BO3MOXHOCTb 3anucbiBaTb B XypHan WHGOpMauUMio C KaXaoro npoTokona Aans
HeoOXOAMMOCTM NPOBeAEeHMs aHanm3a AaHHbiX. YKypHan KOMMYHMKaUMIA He COXpaHsieTcs Ha pene. Ons
BO3MOXHOCTW COXPaHEHMS AaHHOW MHopMaumn, HEOOXOAMMO BCTaBUTL 3anomMuHarollee yctponcteso USB
B oavH n3 USB nopToB perne M ocTaBuTb MNoAkMtoyeHHbIM. CMm. Onucanne uHTepderica NOJA-565 RC

SCADA gns nogpo6Horo onucaHus.

Hasurauuns no naHenu

[Bkrroyume naHenb] = [CTATYC CUCTEMbBI]) =

[Haxkmume CHBPOC]
4
[FTABHOE MEHHO]

& [Hacmpoliku cucmembi] =

& [Hacmpoliku xypHana kommyHukauut] =

MoHUTOPUHI

HACTPOWKH

3anncb AaHHbIX
0bbem xypHana
3anncb AaHHbIX
06bbem xypHana
3anncb AaHHbIX
06bbem xypHana
3anncb AaHHbIX
06bem xypHana
3anncb JAaHHbIX
06bbem xypHana
3anncb JAaHHbIX
06bbem xypHana
3anncb JAaHHbIX
06bem xypHana

XYPHAJIA KOMMYHWKALUA

DNP3 <BbiBEAEHO>
DNP3 (MB) <2>
IEC 60870 <BbiBEAEHO>
IEC 60870 (MB) <2>
CMS <BbiBe,eHO>
cMs (MB) <2>
IEC 61850 <BbiBEAEHO>
IEC 61850 (MB) <2>
P2P KOMMYHWK <BblBEAEHO>
P2P komMm (MB) <2>
ny <BbiBe,eHO>
ny (M) <2>
GPS <BbiBef,eHO>
GPS (MB) <2>
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lMpumeyaHus
o Moxem 6bimb 88edeHa 3anuck MosbKo 00HO20 pPomokona. BeedeHue 3anucu GaHHbIX 0511 00HO20 U3
pomMokosio8 npueodum K 8bi8ody 3anucu 05151 yxe 88e0eHHO20 MPOMoKosa.
e Heobxodumo u3eneydb 3arnomuHatowee ycmpoticmeo USB e meHro USB onepayuu neped e2o omkriroyeHuUem
0151 usbexxaHusi momepu coxpaHeHHbIX OaHHbIX.

7.2 Onepauuu Bknro4veHu/otknroyeHusn (BO)

HaHHas 3annck pernctpupyet nocnegHne 1000 cobbituin BO.

XypHan onepauuin BO goctyneH ans npocMoTpa Yepes 1Y unu ¢ nporpaMmmHoro obecneyennst CMS.

HaBuraumsa no naHenu XY PHAJTbI
[Bxkmmoyume naHenb] = [CTATYC CUCTEMBI =
[Haxxmume CBPOC]

»BK/1/OTKN«4 CObbITUA

3 »18/02/2013 04:42:16 PM OTKAN 3MH3«
18/02/2013 04:42:06 PM Bkn ny
[[JIABHOE MEHIO] 18/02/2013 04:42:03 PM OTkn My

& [XKypHansl] =
MCTOYHUK: 3MH3

% [BKII/OTKI] = CocTosiHMe : 3anpeT AMB
oTtkn (Ia), A=0
oTtkn (Ib), A=0
oTkn (Ic), A=0
oTtkn (In), A=0

ONEPALMM BKJ/OTKI

hata/Bp: 18/02/2013 04:42:16.702 PM
Tun: OTKN

& [Boibepeme nitobyro onepauyuio UCTOYHMK:  3MH3

Bkn/Omkn dnsi nodpobHocmell] = CocToAHne:  3anpet AMB
KpuTuyeckue napameTpsbl:
oTtkn (Ia), A=0

otkn (Ib), A=0

oTtkn (Ic), A=0

otkn (In), A=0

Kaxxgoe coGbiTve MMeeT crefytoLlyto MHdopMaLmio:

e [lata u Bpems permctpaumm cobbitus

e HaumeHoBaHue cobbiTna (Bkn/OTkn)

o [MpuumHy cobbiTns (MICTOYHMK)

e CooTBeTCTyloLLee COCTOAHNE

o KpuTtudeckue napameTpbl

e  TOKM BO BPEMS MHULMALMN KOMaHObl HA OTKITHOYEHNME.

PykoBoacTeo nonb3osarensa OSM MoHuTOpPUHr m
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Tabnuua HUXe CoaepXUT AONOSNHUTENBHYO MHopMauuo no cobbiTusam onepaumn BO.

CobbiTne

Bo3MOXHble
UCTOUYHUKMN
cobbITuA

COOTBeTCTBYIO ujee
COCTOsiIHUe

Kputnueckue napameTpbl

OT1kn

Jlto6on 3alnNTHBIN
3NeMeHT

BbinonHeHne
onepauum
nocpeacteom [1Y,
CMS, 1/0, SCADA
WIN KONbLO
MeXaHU4YecKoro
OTKIMOYEHUS

Otkn 1 (3anpet AlB)
unu

Otkn 2/0O1kn 3/0TkN 4
(oxnaaHue NoBTOPHOrO
BKITHOYEHMS)

lMpumeyarue: [ns nob6ozo
3awWumHoeo anemeHma
KomopblIl He umeem
kapmbi Al1B,
coomeemcmsyioujee
cocmosiHue He
omobpaxaemcs, 3a
UcKroyeHuem Kozda
ycmpoticmeo Haxodumcsi 8
cocmosiHuu “3anpem AlB”

3HayeHns 3aperncTpupoBaHHble B UHTepBane
BpeMeHn mexay cpabaTbiBaHMeM 1 cobbiTvem
OTKIMHOYEHNS

MakcumanbHbIv Tok dhasel (Max(la) / Max(lb) /
Max(Ic)) ana anemeHToB MT3

MakcumanbHbIn ocTaTtouHbIn Tok (Max(In)) ons
anemeHToB 333 n 033

MakcumanbHbI Tok 06paTHOW NocnefoBaTeNbHOCTH
Max(12) anst anemeHToB 30

MakcumarnbHoe 3HayeHne oTHoweHus 12/11 n TokoB
3awmTtHon onepaumn {OTkn(la), OTkn(lb), OTkN(IC), N
OTkn(In)} 3aperncTpMpoBaHHbIE Ha NPOTSPKEHWN
cpabaTtbiBaHus.

Makc (Gn MNpsm) = MakcumanbHas NPOBOAMMOCTb Ha
NPOTSXKEHUMN HEMCMPABHOCTU, KOraa nNpeBbllleHa
“npsimas NpoBOAMMOCTL”

Makc (Bn MNpam) = MakcumansHas peaktueHas
NPOBOAMMOCTb Ha MPOTAXKEHNWN HEMCNPaBHOCTH,
Korga npeBbilleHa “npamas peakTuBHas
npoBOANMOCTbL”

MwuH (Gn O6paTtH) = MnHumanbHas npoBOAMMOCTb
Ha NPOTSHKEHUN HENCNPABHOCTU, KOraa npesbilleHa
“obpaTtHas npoBOANMOCTL”

MwuH (Bn O6paTtH) = MnHumanbHasi peakTuBHas
NPOBOANMOCTb Ha NPOTSXXEHNUN HEUCNPaBHOCTY,
Koraa npesbilleHa “obpaTHas peakTuBHas
NpoBOANMOCTL”

MuHUManbHOe HanpskeHne NPSMon
nocnegosartensHocTy (MuH(U1)) ana SMH1
MuHuManbHoe nuHeHoe HanpshkeHne (MuH(Uab) /
MwuH(Ubc) / MuH(Uca)) ans 3MH2

MakcumarnbHoe HanpsxeHue NpsiMon
nocnegosaTtensHocT (Makc(U1)) gns 3MH1
MakcumanbsHoe nuHeriHoe HanpsxeHue (Makc(Uab) /
Makc(Ubc) / Makc(Uca)) ans 3MH2

Makc (Un) n Tokn 3awmTtHom onepaumu, {OTtkn(la),
Otkn(Ib), Otkn(lc) n OTkn(In)} 3aperncTpnpoBaHHble
Ha nNpoTshkeHun cpabaTtbiBaHusa ans 3MH3.

Makc (U2) n Tokn 3awmTtHom onepauuu, {OTtkn(la),
OTtkn(lb), Otkn(lc) u OTkn(In)} 3aperncTpmpoBaHHbIe
Ha NpoTshkeHun cpabaTtbiBaHua ans OV4.
MwuHumanbHas vYactota (MuH(F)) ans A4YP
MakcumanbHasg yactota (Makc(F)) ansa 3M4
MakcumarnbHoe 3HayeHve nboro u3 creayoLwmx
napameTtpos: THD, TDD, A,B,C,D,E (rae AB,C,D,E
WHAMBMAYaNbHbIE FapMOHOKM, BblibpaHHbIe
nonb3oBaTenem)

MwH 3MH4 ang 3awmTbl OT NpoBanos

CeKLI,VIOHVIpOBaHVIe

3anpet AlNB

MakcumarnbHbI TOK Ha NPOTSPKEHUN HENCNPaBHOCTH
B PeXVMe CeKLIMOHNPOBaHUs (3HaveHue 3anMcaHHoe
B UHTepBarsie BpeMeHu OT cpabaTbiBaHUsi 4O NoTepu
NUTaHWs)

3MH3

OT1kn 3MH3 aBTO BKN

MoHUTOPUHI

PykxoBoacTBo nonb3oBarensa OSM
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Bo3MOXHbIe

CooTtBeTcTBYyIOLLEE
Co6bIiTne UCTOYHUKMU Kputnueckune napameTtpsbl
cocTosiHue
cobbITnsA
Otkn 3MH3 Otkn(la), A=0; OTkn(lb), A=0; OTkn(Ic), A=O0;

Otkn(In), A=0

ABTO OTKN, nameHeHo | OTkn ABP
HanpaBreHne NoToka

MOLLIHOCTHU
ABTO OTKN, NageHune OTkn ABP
MOLLIHOCTHU

Bkn JTrobon anemeHT Bkn 2/Bkn 3/Bkn 4 gns
ATB, ABP, 1Y, AMB MT3/30® / 333/

SCADA, CMS, I/0, 033/Yn
A3 AMB 3H 3MH/3MH

Bkn O unn Bkn 1 ansa
Apyrux

lNpumeyvanue: [ns nobozo
anemeHma 3auumsl,
Komopsbili He umeem

kapmbi AlB,
coomeemcmeyruee
cocmosiHue He
ompaxxaemcs.
3MH3 AsTo Bkn
7.3 NMpocunb HeucnpaBHOCTHU

Mpodunb HemcnpaBHOCTM CO34aeTCsl OCHOBLIBASICb Ha 3anuCAX, CBA3AHHbLIX C KaXOow M3 8 nocnegHux
onepau,mﬁ 3alUTHOIoO OTKIMKOYEHUA, BbI3BAHHbIX NoObLIM 3NeMeHTOM 3awunThbl. |_|p0CbI/IJ'Ib HeuncnpaBHOCTU
HepocTyneH Yepes Y n MmoxeT 6biTb MPOCMOTPEH TONbLKO Yepes nporpammHoe obecnecyeHne CMS.

Kaxgasa 3anunck BKIoYaeT 3HadeHus la, b, Ic, In, Ua, Ub, Uc, Uab, Ubc, Uca, U1, F, A0 n Al, 3anucaHHbie
Ona KaXgoro uukna 4actoTbl MOLWHOCTM A0 1 CekyHAbl nepen 3aluTHbIM OTKMYeHNeM. 3HadyeHns ansd
KaXkgoro uukna onpegensatoTcsa nocrnefgoBatensHbiM Ynucnom ot 1 go 50. 3anuck ¢ HaMbonbLUUM 3HaYeHEM
ABrseTca BpeMmeHeM, korga OSM oTkno4umncs.

7.4 XypHan cobbiTnu

KypHan cobbituin pernctpupyeT go 10 000 cobbiTniA, CBA3a@HHbLIX C U3BMEHEHMEM onpeaeneHHbIX CUrHarnos
unun napameTpos. XKypHan cobbITuin 4ocTyneH Ana npocMmoTpa vepes MY u Takke MoxeT BblTb MPOCMOTPEH
ncnone3ys nporpammHoe obecneverHne CMS. Kaxgoe cobbiTue cogepxuT CneayoLLyo MHpopmaLmio:

e [laTa u Bpems perncrpaumm
e HaumeHoBaHue cobbITUS

e  WcTo4uHWK coBbITUS

e CootBeTcTBYIOWas dasa

o KpuTtuyeckuii napameTp.

[na npocMoTpa NonHoro cnucka cobbiTuii cm Mpunoxenne G — CobbiTus

PyxkoBoacTeo nonb3oBarensa OSM MoHuUTOPMHI 107
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7.5 XypHan nameHeHun

KypHan nameHeHun cogepxut go 1000 cobbiTvi, CBA3AHHbLIX C M3MEHEHWEM HACTPOEK cTaTyca 3aluThl,
cTatyca BHELUHEeW Harpysku, pexuma KOHTPONsS WNu yaaneHueM MoKa3aHW CHeTYMKa 3NEeKTpPOeHeprun u
CYETYMKOB HeucnpaBHocTen. XKypHarn cOOOLLEHUA U3MEHEHUIA He AOCTyneH ans npocmotpa 4vepes MY u
MoXeT OblTb NMPOCMOTPEH UCMNonb3ys nporpaMmmHoe obecnedyeHve CMS. Kaxpoe cobbiTue cogepXut
crneayoLLyo MHopmaumio:

e [laTa v BpemMsi UISMEHEeHUs

e  VI3MeHeHHbI napameTp

o [IpexHee 3Ha4eHUEe

e HoBoe 3HayeHne

e WcTouHuk namenenus (MY, CMS, SCADA, 1/0)

[na npocmMoTpa NOMHOro cnmcka coobLeHN XypHana nameHeHnn cm. Mpunoxexue MNpunoxeHne H — .

7.6 NMpodunb Harpy3ku

OT0T XypHan pernctpupyet oo 10 000 nokasaHun npodmnsa Harpys3ku. MoryT ObiTb BbiGpaHbl o 30
nokasaHMm ONs KaXOoro 3anucbiBaemoro uHTepBana. OHM MOryT ObiTb CKOHOUIYPUPOBaHbI MCMONb3Ys
nakeT nporpaMmHoro obecneyeHnss CMS. [laHHble KOTOpbIE MOTYT ObITb BbIOpaHbl AN 3aMUCK BKITHOYAOT:

e Tok Ha Bcex Tpex dhasax u Ha HenTpanu

e  da3Hoe HarnpskeHWe Ha KaXK4OM BbICOKOBOITbTHOM BBOAE

e JIMHenHoe HanpsikeHne

e AKTUBHas!, peakTUBHasi U NOMIHAA MOLLHOCTM Tpexda3HOoro Toka 1 Toka no casam
e  KoahumumeHT MOLLHOCTH Tpexda3Horo Toka U Toka no dpasam

e YactoTta Ha ABC n RST cTopoHax peknoysepa

e KonnunyectBo ogHOMa3HON N TpexdasHON akTUBHOW, peaKTUBHOW M MOSTHOM SHEPrNin B NPAMOM U
obpaTHOM HarnpaBreHusix 3a BeCb nepuog paboTbl peknoysepa.

e KonnuuectBo ogHodasHOM U TpexdasHoW akTUBHOMW, pPeakTUBHOM W MOSIHOW  SHEPruw,
UCMNOMb30BaHHON B KaXXAOM WMHTepBarne npoduns Harpysku, B NPSAMOM M obpaTHOM HarnpaBneHuun
NoTOKa MOLLHOCTM

e HanpspkeHus NnpsiMon, 00OpaTHOM 1 HyNeBOW NocneaoBaTeNbHOCTEN
e EwmkocTb, HanpspkeHne n Tok baTtapen
e MowHocTb 1 Temnepatypa mogynsa SIM

3anucu SBNSAOTCA YCPEOHEHHBIMUM 3HAYEHMSIMW MOKa3aHWA 3@ YCTAHOBIEHHLIN WMHTEpPBan BpPEMEHM
1/5/10/15/20/30/60/120 muH. Ecnu 6bin BbiGpaH uHTepsan B 1 MuHyTy, To 10 000 3anucen 6yayT AaHHbIe 3a
6.9 gHen. Ecnn 6bin BbIOpaH nHTepBan B 120 MWHYT, TO AaHHble OyayT 3a nocnegHue 832 gHsA. Koroa RC
pocturaet 10 000 nokasaHWW, HOBblE 3anNUCU HaYHYT 3aMeHsTb NpeablayLine 3anvMcu, Ha4yuHasi ¢ camown
[aBHeMN.

Kaxxgoe nokasaHue npodunst Harpy3ku conpoBoXaaeTcsl AaTon U BpeMeHeM. MNpodunb Harpysku He MOXeT
GbITb MPOCMOTpPEH Yepes MY 1 AocTyneH ToNbKO UCNoMb3ys NporpaMMHoe obecnedyeHne CMS.

m MoHuTOpPUHr PykoBoacTeo nonb3osarensa OSM
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7.7 CuyeTunkm

RC KOHTponupyeT KOMfM4ecTBO Ofepauui M NOTOK 3HEpPruM 3a nepuod  MPOSOITKUTENbHOCTM
HENCMPaBHOCTU 1 pacyMTbIBAET NPOLIEHT N3HOCA KOHTAKTOB Mocne kaxaow onepauun BO.

npl/lcyTCTByeT ABa cyeT4ynka n3Hoca, oguH ona n3Hoca MexaHnima un ,El,perI7I Anda n3Hoca KOHTaKTOB.

CueTunkM HewncnpaBHOCTEN OOecneyvMBaldT MHAOMKALMIO KONMMYECTBa U TuUNa KaXK4oW HeMcnpaBHOCTU Ha
KoTopyto cpabotan OSM.

CyeTunkn MoryT GbITb cOpoLLeHbl ucnonbays 1Y, yepes MMaBHoe MeHIo - > MeHto cGpoca Ui Npu NOMOLLIM
CMS.

7.7.1 CyeTuyMkKmn U3Hoca

CyeTunkM M3Hoca pacyMTbIBAOT M 3anucbiBaloT obuiee KonmyecTBo onepaumn BO u M3HOC MexaHu3ama u
KOHTaKTOB. DTN CYETUYMKM AOCTYMNHbI Yepes MY unu ncnonb3ysa nporpammHoe obecneveHme CMS.

e Bcero onepauun BO — Onepauns BKNOYEHUS U nocreayrowasa onepaums OTKMIOYEHNS CYMTAOTCA
opHou nepaumen BO.

e MexaHu4eckuii M3HOC — 3HaYeHne pacUUTLIBAETCS Kak OTHOLLEHWE OGLLEro KOMMMYeCcTBa onepaLuui
BO k HOMUHanbLHOMY MexaHu4eckoMy pecypcy OSM u BelpakaeTcsi B NPOLEHTaXx.

e M3HoC kOHTakTOB — 3HauyeHune pacuuTbiBaeTCs ANS Kamxkaonm asbl, MCMOMb3ysi PEKYPEHTHYHO
dopmMyny ans pacyeTa obLero M3Hoca KOHTaKTOB. PacyeT npom3BoanTCsa nocne Kaxaowm onepauum
BO.

MakcmanbHbIN NepepacynTaHHbIA M3HOC Ha NOON 13 Tpex a3 BbipaxaeTcsi B MpoLeHTaxX
3HayeHnsa pacumTbIBaOTCs U OGHOBNAOTCA Nocne kaxaon onepauum BO.
Hasurauus no naHenwu
[Bkntodume naHenb] = [CTATYC CUCTEMBI =
[Haxmume CBPOC]

CYETUYMKN WU3HOCA

3 Bcero onepauun BO 100
MexaHuyeckun usHoc (%) 1.00
[[TTABHOE MEHKO] M3HOC KoHTakToB (%) 2.00

& [Cuemuuku]

& [Cyemyuku usHoca] =

7.7.2 CyeTYMKM HeucnpaBHOCTEUN

CYyeTuMKkM  HeMcnpaBHOCTEM  3aMnMCbIBAOT  KONMMYECTBO  3alUMTHbIX onepauui  (HeUcnpaBHOCTEN)
NPON3BEAEHHbIX:

MT3 (ans kaxgoun dasbl) 300
333 033
3awuToii no vyactoTe 3aLLunToi No HanpsHXeHUo

3anucu pacunTbiBaloTCA M OOHOBNSIOTCA MOCe KaXOoW 3aliMTHONM onepaummn (HeucrnpaBHocTh). CueTunkn
HeucnpaBHOCTe OOCTYMNHbI ANs pocMoTpa Yepes Y 1 yepes nporpammHoe obecnedeHne CMS.

PykoBoacTeo nonb3osarensa OSM MoHuTOpPUHr m
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HaBurauuga no naHenu CYETUYMKU HEUCNPABHOCTEMU
[Bkrrowume naHens] = [CTATYC CUCTEMbI| = Ctp 1 »CTp 24
[Haxxmume CBPOC]
3 MT3 A 12
MT3 B 10
[FTTABHOE MEHHO] MT3 C 15
333 22
& [Cuemuyuku] 033 3
& [Cuemuyuku HeucnpasHocmell] = 300 0
12/11 1
& [CmpaHuua 1] = v s
AYP 0
3Ny 0

Hasuraumsa no naHenu

[Brmiouume narens] = [CTATYC CUCTEMbI] = CHETHVKI HENCTIPABHOCTEM

[Haxmume CBPOC] CTpanuua 1 »CTpaHuua 2<

¢ 3MH 0

[FTTABHOE MEHIO] 3MH 0
rPK 0

& [Cuemyuku]

& [Cuemyuku HeucnpasHocmell] =

& [CmpaHuua 2] =

7.7.3 Cuetuukm SCADA

Cuetunkn SCADA 3anucbiBatoT AaHHble nomorarouime TeCTUPOBaHNIO N BBOAY B 3KCMiyaTauuko KaHasroB

CBA3N. CUETUMKA SCADA
Hasuraumws no naHenu

CbpocoB Bbi30Ba 0
[Bkrirowume naHens] = [CTATYC CUCTEMbI| = C60eB BLI30BA 0
[Haxmume CBPOC] Nepen ¢permoB 32
nMony4y ¢perimos 56
3 OwnboK ANINHHBI 0
[FTABHOE MEHHO] ownbok CRC 0
C1l bydep 12
& [Cuemuuku] &2 Bydep 0
& [Cuemyuku SCADA] = C3 Bydep 0

7.7.4 Cuyetumkun DNP3-SA

Cuetunkm DNP3-SA 3anucbiBaloT gaHHble, NoOMorawLme KoHTponuposaTtb 6e3onacHocTb DNP3, Takue kak
KOHTPOIb KMOYEBLIX U3MEHEHWI 3a ceccuto, CoobLLEeHns 06 owmbKax 1 0TKa3bl ayTeHTUdUKaLUN.

m MoHuTOpPUHr PykoBoacTeo nonb3osarensa OSM
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HaBurauma no naHenu CUETUMKNA DNP3-SA
[Bkrirouume naHenb] = [CTATYC CUCTEMbBI] = HeoXuaaembix CooBleHHit
[Haxxmume CBPOC] OTKa30B aBTOpU3auuM

o OTKa30B ayTeHTUdpmkaumm

TanMayToB OTBeTa
[FTTABHOE MEHKO] NoBT coen u3-3a cbosa ayTeHT
Kon-Bo oTnp coobuy

Kon-Bo nonyy coobuy

& [Cuemyuku DNP3-SA] = OTnpaBn KpUTuy coobuy
Monyy KpuTuy coobuy
YaaneHHolXx coobleHumn

oTnp coobu; 06 ownbke
Monyy coobu o6 ouwmnbke
YCnewHblX ayTeHTUhnkaummn
OCHOBH W3MEHEeHUN ceccuu
CboeB OCHOBH U3MeEH ceccuu

& [Cuemuuku]

[cNeoNoNoNoNoNoNolNoNoNoNololNole]

7.7.5 Cuyetuukm GOOSE

Cuetunkn GOOSE 3anucbiBaloT Nnoanmcku 1 nyonmkaumm coodbwennn GOOSE ans npotokona IEC 61850.

Hasmrauvm Nno NaHenu CYETYNKN GOOSE
[Bkrroyume naHernb] = [CTATYC CUCTEMBI]) =

Coobu noanucymka GOOSE 0
[Haxmume cbpoc] Coobu; nybnukatopa GOOSE 0
4
[[TTABHOE MEH!O]
& [Cuemyuku]
& [Cuemyuku GOOSE] =
7.8 dPnaxkm HeucrnpaBHOCTEWN

®dnaxkM HeucnpaBHOCTEN 3akpennaAwTCa Npu  MHULMAUUK  3alUTHOW onepauun, Hanpumep Qraxok
otkntoveHne (MT3) 3akpennseTcs, Koraa peknoysep oTkuuncs B pesynstate cpabdatbiBaHmua MT3.

dnaxkn HeucnpaBHOCTEN aBTOMaTUYeCcKkM cOpacbiBaloTCs, KOrga nepekntoyatesls nepeBedeH U3
OTKJTFOYEHHOIO COCTOSIHMSA BO BKIOYEHHOE, ecrnm dyHKums “Cbpoc Heucnp npu BkN® BBedeHa. [laHHas
hyHKUMA BBEAEHA NO YMONYaHMIO (3aBOACKast HACcTpoKka).

“MNMpepynpexaeHns” MoryT oTtobpaxaTbCa Ha NaHenu fAfsi OMOBELLEHWUS MONb30BaTens O MOsIB-NEHMU
dnaxka HencnpasHocTw. [Noxanywncta, cm. pasgen 7.9.1.

Hasuraumsa no naHenu

[Bkntodume naHenb] = [CTATYC CUCTEMBI =

®JIAXKW HEMCNPABHOCTEM

C6bpoC Hemcnp npu BKN BBeAEHO
[Haxmume CHPOC] MokasbiBaTb CUIrHabI BbiBEAEHO
4 CUrHan.l He 3akpenn

[[TTABHOE MEHIO]

& [Hacmpoliku cucmemsi]

& [@naxku HeucripasHocmell] =

PykoBoacTeo nonb3osarensa OSM MoHuTOpPUHr m
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HacTpolkn dnaxxkoB HemcnpaBHOCTEN

3aBopckue
HanmeHoBaHue O6o03Ha4YeHue Ownana3oH PaspelwieHue A .
Hactponku
C6pacbiBaTb hnaxku C6poc Heucnp npu BKI BeeneHo/BbiBegeHo H/O BeegeHo
HeuncnpaBHOCTEN Npu
BKINOYEHUMN
OTobpaxaTb [NokasbiBaTb curHanbl BeeneHo/BbiBegeHo H/O BbiBeaeHo
OrnoBeLLEeHNs
3akpenneHue CurHanbl Bakpenn/He 3akpenn | H/O He 3akpenn
onoBeLLeHnn

lMpumeyaHue: Ecnu ¢yHkyusa “Cépoc Heucrip ripu ekn” esedeHa, mo nobbie hnaxku ornogewjeHUl 6ydym makxe
cbpoweHbl npuU BKMYEeHUU, ecriu ornoseujeHue 3akpernneHo. Cm. yacmb 6.2.14 3akpenneHue
cuzHarnos.

dnaxkn HencnpaBHOCTEN MOryT ObITb COPOLLEHBLI BPYYHYO Yepe3 MeHto cbpoca Ha MY nnm yepes SCADA
unu Jloruky (cM. COOTBETCTBYIOLLNIA AOKYMEHT Mo npoTokony SCADA gns nogpobHOro onmcanums).

Hasurauwvs no nanenu MEHI0 CEPOCA
[Bkrmrodume naHenb] = [CTATYC CUCTEMBI =

CYETUMKM DHEprum
[Haxmume CBPOC] CUETUMKM HEUCNPaABHOCTEN
4 CyeTUMKN SCADA

CYyeTYMKn DNP3-SA
[[TIABHOE MEHIO] CYeTuMKM GOOSE

& [MeHto cbpocal CbpoC pexuma XvMBasA JMHMA
3anucu ocuunnorpadumn
CYeTUYMKN npepbiBaAHUN
CYeTUYMKM NPOBaANIOB/BCNNECKOB
Cbpoc noruvy 610K BKN

C6bpoc AATUMKOB Heucnp
Nepesarpy3ka GPS
Mepe3arpy3ka Wi-Fi
Nepe3arpyska mojema

& [C6poc damuukos HeucnpasHocmell] =

lMpumeydaHue: “Cbpoc damyukos Heucrnp” makxe cbpocum ece hiaxku orogeuieHuli. Cm. yacmb 6.2.143
BakpenneHue cuzHarsnos.

7.9 YBeagomMmneHusi nonb3oBaTens

Ha akpaHe MY oTobpaxatloTcs COOTBETCTBYHOLIME YBEOOMIIEHUS AN MHAOPMUPOBAHUS MOoNb3oBaTens o
NPOUCXOAALLMX COBLITUAX. TN COOBLLEHMS BKIOYAKOT CUrHanbl, NPeaynpexaeHuss U HeucrnpaBHOCTY,
KoTOopble GyayT oTobpaXkeHbl B COOTBETCTBYIOLLEN BKNagke B MEHI0 cTatyca cucTeMbl. Ecrniv npucyTtcTByet
aKTVBHOE OMOBELLEHNE, TO OHO ByaeT oToGpaXKeHO NpU BKITIOYEHUM NaHENN.

OnoBeLeHnss MOryT BbiTb BKIOYEHbI U CKOH(UIyprpoBaHel B CMS 1 MOryT BKItOYaTb OTKMHOYEHUS Mpu
HeucnpaBHOCTU K Mo6oN gpyroi normyeckuin curHan. Pene aBTomatuyeckyu cosgaeT npeaynpexaeHvst u
Co00LLeHMs 0 HencnpaBHOCTSX. CM. NOMHBIA CNMCOK CUrHAaNoB MHAMKauuM B Yactu 11.6.

7.9.1 KoHdurypaumsa onoBelieHnu

MpepynpexaeHns MoryT OTHOCUTbCS K donaxkkam HeucnpaBHocTen "OTknioveHne" n nobbiM  apyrum
rfiorn4eckum curHanam (c noMmoLlpbto nepemeHHbix oT VAR go VAR32).

MpenynpexaeHus HacTpamBarwTca B CMS Ha BKragke OMOBELLEHUS B HAcTpoykax norukn. Bel obpatute
BHUMaHWE, YTO yXXe umeeTcs pag curHanoB “OTkniodeHo”. [ns oTobpaxeHusa npeay-npexaeHns Ha naHenm,
HeobXxo4MMO BKITUUTbL MHOMBUAOYanNbHble yBedomIieHus n pexum "TpegynpexaeHus”. JononHUTenNbHble
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npegynpexaeHs MoryT ObiTb BbiOpaHbl 13 NoObIX M3 OOCTYMNHBLIX NaXKoB HencnpaBHocTeln "OTkntoyveHne"
unun nobon nepemMeHHon. [nsg nonyye-Husa 6onee nogpobHoM nHopMaumn obpaTuTech K hain cnpaBku
CMS.

[na otobpaxxeHns onoelleHnin Ha Y, gomkHa ObiTb BBegeHa dyHKumusa “Otobpaxatb onosewenuns” (Mo
yMonyaHumio pyHkUMa BbiBegeHa). 3aknagka “OnoselleHus” OygeT BMAHA TOMbKO B TOM Criyyae, ecrnv
YHKUMSA OnoBeLleHMn BBedeHa W NUCYTCTBYeT XOTAObl OAWMH CcurHan onoselleHun. 3aknagka
“OnoBeLyeHunsa” BknovaeT yHkumo “Copoc HemcnpaBHOCTEN”, KOTOpasa NO3BONSIET NONb30BATENIO BPYUHYHO
cbpocutb nobble dnaxkn HeucnpaBHocTM (Pnaxkm “OTkntoveHo” mnu “OnoselleHne”). Cm. vactb 7.8
dnaxky HemcnpaBHOCTEN M NOMOLLL B NporpammMHom obecneveHun CMS anst nogpoOHoro onucaHus.

HaBurauus no naHenu ®JIAXKWN HEMCNPABHOCTEWN
[Bkmrowume naHenb] = [CTATYC CUCTEMBI =

CHbpocC ®naxKkoB HeWcnp npu BKA  BBeAEHO

[Haxkmume CBPOC] OTobpaxeHne onoseleHni BbIBeLEHO
o CurHanbl 3akpen
[FTTABHOE MEHHO]

& [Hacmpoliku cucmembi]

& [@naxku HeucripasHocmell] =

Hasuraumnsi no naHenm CTATYC CUCTEMbI

[BKmoqume I'IaHeJ'lb]:}[CTATyC CMCTEMb/] »OMNOBEIl« OCHOBHbIE TMPEAYNPEXL HEWCMIP
<Cbpoc HeucnpaBHOCTeEN>

& [OnoseweHusl]

oTkn(3au) oTkn (3MH)
oTkn (daza A) oTkn (AYP)
oTkn (va3a B) oTkn (3N4)
oTkn (vasa Q) otkn (yn)
OoTkn (Henmtpanb) VARL

oTkn (MT3) VAR12
oTkn (333) VAR32
oTkn (033)
oTkn (30d)
oTkn (3MH)

7.10 Wuaukauua makcumanbHoro notpeoneHusa (MMIN)

VM1 oTobpaxaeT Tonbko 3Ha4eHus TokoB (la, Ib, Ic u In). 3HayeHne RMS Toka B dhasax A, B, C n In
ycpeaHsTCa B COOTBETCTBUM C KOHUrypauuen npodpuns Harpysku. CMm. [IBoMYHbIE CHETUUKM B JOKYMEHTE
NOJA-522 Mpodune yctponctea RC DNP3, u nHterpanbsHble cyMmMbl B JokyMmeHTe NOJA-5604 Peanusaums
npoTokosioB RC IEC60870-5-101 n 104.

Mpodunb HarpyskM MoXeT ObiTb HACTPOEH MoONb3oBaTenieM Ha mMHTepBanbl 1/2/5/10/15/30/60/120 MUHYT.
Ina knueHTa, 4TOoObI MMeTb cpeaHee Bpems VMIT 15 muHyT, Bpemsi npoduns Harpyskm AOSMKHO ObiTb
ycTaHoBneHo Ha 15 muHyT. Bce 3HadeHusa VIMIT sBnsAoTca He NOCTOSHHbIMU U ByayT cOpoLUEeHbl Ha HOrMb
npu cbpoce KOHTponnepa.

Banucn MMM otobpaxatotes ana CEFOOHA, BUEPA v MOCNIEOHAA HEOENA.
OTu 3anucu onpeaerneHsl Kak:

e [lpocunb Harpyskm CEFOHA koHTponupyeTcst Ha camoe Gonblioe 3HadveHme B 3anucsx ¢ 00:00 go
HaCTOSILLIEr0 BPEMEHN.

e [lpocdmnb Harpyskm BYEPA «koHTponumpyetca Ha camoe OoOnblIOe 3HA4YeHMe B 3anucax 3a
nocnegHue 24 vyaca go 00:00 cerogHs.

e [lpocune Harpyskm MOCNEOHAA HEOENA koHTponupyeTca Ha camoe 0Gonblioe 3HayeHune B
3anucax 3a nocrnegHue 7 gHen o 00:00 cerogHs.
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3HadveHus gnsa 3anucen BYEPA n NMOCNEOHAA HEOEJIA o6HOBRAIOTCS MO MCTEYEHUN COOTBETCTBYHOLLETO
nepuoga. 3Hauvenne ansa 3anucu CEFOOHA oGHoBnsieTtca korga obGHapyXeHO HOBOE MakcuMMarbHOe
3HayeHue 3a TeKyLUMi nepmog.

7.11 Ka4yecTBO 3/f1€KTPO3HEpPrumn

RC cuctema KOHTPOIS KadecTBa aneKTpoaHeprun obecneymBaeT MOHUTOPUH U 3alLMTy Npobrnem cBA3aHHbIX
C KayeCTBOM 3IIEKTPOSHEPrN, TaKMMU KaK FapMOHUYECKME WCKaKEHWs, MpepbiBaHus U MnpoBanbl U
Bcnnecku.
Cucrema:
e ucnob3yet “bBeicTpoe npeobpasoBaHne dypbe” nnu anroput™m BI® ana obecneyveHnss TOYHbIX
3HayYeHU YacToTbl U BENUYMHBLI FTAPMOHUK
e 3anucbiBaeT ocumnnorpammy gopmsbl Bosbl (IEEE COMTRADE dopmar)
e  3anucbiBaeT UHGOpMaLMIO NS KOPOTKUX U ANMHHBIX npepbiBaHui (IEEE P1159.3 PQDIF copmarT)
e 3anucbiBaeT Konu4yecTso nposarnos u Bcnneckos (IEEE P1159.3 PQDIF dopmar).

[aHHble 3anucbiBalOTCA B XypHanm M MOryT ObiTb NpoaHanM3vMpoBaHbl ANsi ONpeferieHnst KayecTea
3NEKTPO3HEPrmM, NPOTEKAKLLEN Yepe3 YCTPONCTBO, ncnonbdys NO PQS yctaHoBneHHoro Ha [MK.

Cuctema obecrneuMBaeT 3awmty nyTemM MpefoCTaBIEHUs MONb30BaTEN0 BO3MOXHOCTW HacTpanBaTb
OEencTBna YCTPOMUCTBA, TakMe Kak OnoBeLleHWe unu OoTKMYeHune. Ona nogpobHOro onucaHus 3aluTbl OT
rapMOHWK CM. YacTb 6.11.

7.11.1 Ocuunnorpadcus

RC moxeT 3anucbiBaTb ocuumnnorpammy ¢opmbl BOJSHbI KOrda MPOWCXOAMT yKaszaHHOe Monb3oBaTtenem
cobbiTre. lMpogomkuTenbHOCTb 3anucu ocumnnorpaMmmMbl popmbl BOMHbI A0 cpabaTtbiBaHWs ycTponcTsa
MOXeT BbITb HacTpoeHa nonb3oBaTeneM. 3Ta NPOAOIKUTENBHOCTL MOXET 6bITb OT 0 go 80% 3anucu go
TOYKM cpabaTbiBaHus.

[aHHble COXpPaHAKTCA BO BHyTpeHHeI;I CUCTEMHON NamMmaATu unu Ha BHewHeM USB HocuTene un MOryT ObITb
MCNonb30BaHbl ANS aHanM3a M3MeHeHun Ka4yecTea ANEKTPOIHEPTIUNN.

KonuuyecTtBo ¢hannoB KOTOpOe MOXET XpaHUTbLCA BO BHYTPeHHeN hainoBon cucteme 3aBUCUT OT pasmepa
daninoB, a MHaye OT NPOAOIKUTENBHOCTU 3anucu. B 3aBMCMMOCTM OT NPOAOIHKUTENBHOCTU, KONMYECTBO
annoB MOXeT ObITb: 1 chain npogomkutTensHocTbio 3¢, 3 dharna NpogomKNTENbHOCTLIO 1c 1 6 dhalinos
npogormkmTeneHocTeto 0.5¢. Pannbl MoryT ObiTb Nepe3anvcaHbl NOBepx Apyr Apyra unm 3anvcaHbl OAvH
pas.

OrpaHundeHue konuyecTtBa 3anucen coctaendet 500 hannos B AeHb, KOTOPbIE MOTYT BbITb COXpaHEHbl Ha
USB HocuTene.

3anucbiBaeMbIMU CUrHanamm siBRsilOTCA Hanps>XXeHna Ha 6 BbICOKOBOMbTHbIX BBOAAaX, TOKU 3x (*)83 N TOK
HevTpanu. [laHHble 3anncbiBalOTCA CO CKOPOCTLIO 1600 nokasaHui B CEKYHAY.

JKypHanbl ocumnnorpadoum

e dannoeasa cuctema RC anga 3anmcu ocumnnorpadcdmm ucnonb3yet asoudHbin dopmat IEEE Std
C37.111-1999 Comtrade.
e  dannbl XxypHana cogepxar:
O CEpUINHbI HOMEp perne obecneynBaoLLnn YHUKaNbHY MAEHTUMUKALNIO
o TekcT ctaHumm “NOJA-RC cepuiiHbiin Homep”
O p[aTa un BpeMA 3anncun aHHbIX.
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Hasurauus no naHenu HACTPOKA KAUECTBA SNEKTPOSHEPT WM
[Bkrrowume naHens] = [CTATYC CUCTEMbI| =

[Haxxmume CBPOC]

»0CL« lapm nMpepbiB MpoB/Bcnn

4 ocuunnorpadusa BBeAeHO
bITURA

[ /TABHOE MEHIO] cob OTKN

MpoaonxuT 3anucu (c) 0.5

& [Hacmpoliku cucmemsi] 3anuch nepes cobbituem (%) 50

& [Hacmpoliku kayecmea 3/3Hepauu] flepesamich ocu BbiBEAEHO

CoXpaHATb Ha USB BblBeA€HO

[Ocy] =
HacTtpoiiku koHdurypalmm ocumnnorpadum

HaumeHoBaHue O603Ha4eHune Onana3oH Pa3speweHue 3aBOAC§Me
HaCTPOMUKMU

Ocumnnorpadgus ocu BseneHo/BbiBegeHo H/O BeeneHo

Otkn / CpabatbiBaHue / Bkn /
CobbITus CobbiTus Cwrnan / Noruka / 10 Bxoabl/ H/O OTkn
3awy onepauusi

|_|p0[J,OJ'I>KVI1T rbHOCTL MpoaomkuT 3anucm (c) 0.5/1/3 H/O 0.5
3anucu (c)

Sanvch MEPEA | 3anuce nepen cobbitvem (%) | 0/5/10/20/40/50/60/80 H/O 50
cobbiTnem (%)

Mepesanuce Mepesanuck oc BeeneHo/BbiBeaeHo H/O BbiBeaeHo
ocumMnorpammbl

CoxpaHsitb Ha USB® | CoxpaHsitb Ha USB BeegeHo/BbiBeeHoO H/O BeiBeaeHo
lMpumeyaHus

1. Bpewms Heobxodumoe 0nsi coxpaHeHusi OaHHbIX Ha USB moxem 3aHumams 0o 75% npodomkumensHocmu
3anucu, Harnpumep coxpaHeHue 3c 3anucu Moxem 3aHsimb 2.25c¢ Ona coxpaHeHus ee Ha USB. Ecnu Ha
npomsikeHUU amux 2,25¢ npoucxodum uHUyuupyrowee cobbimue, OHO Moxxem 6bimb He 3arucaHo.

2.  Ecnu esedeHa nepesanuck cyujecmesyrouux ¢halifios, uHaye 3arnuchb rnpoucxodum mosbKo 0OUH pas.

3. Ecnu ssedeHo “CoxpaHsmes Ha USB” u USB Hocumernb He docmyneH, moeda daHHbie 6ydym 3anucaHbl 80
8HYMPEHHIO Namsimsb.

7.11.2 FrapMoHUKHN

RC koHTponnep uamepsier THD, TDD, rapmoHuku Toka (HRM_I) u rapmoHuku HanpskeHus (HRM_V)
BMMOTb A0 15 rapmoHurn. 3anucbiBaeMbiMU CUrHanamm SIBASKOTCA HanpshKeHus 3X BbICOKOBOSbTHbIX
BBogos (Ua, Ub, Uc), 3 Toka 1 TOK HernTpanu.

Namepsiemble 3HaueHus:
e OcHoBHas vacTtoTa B rms (la, Ib, Ic, In, Ua, Ub, Uc)
e Yacrtota rapmoHuk 2 go 15 (la, Ib, Ic, In, Ua, Ub, Uc)
e THD (Ua, Ub, Uc)
e TDD (la, Ib, Ic, In)

CO6paHHble OaHHble MO0 rapMOHMKaM yCpeaHAKTCA 3a nocnegHne 64 unkna u LOOCTYNHbI KaXable 32 umkna.

YKypHanbl rapMoOHUK

e dannoeas cuctema RC ncnoneayet IEEE P1159.3 PQDIF cdopmaT 4515 aHHbIX MO rapMOHMKaM.

e HesaBucumoe 3HavYeHUE 30HbI HEYYBCTBUTENBHOCTU U NPOOOIMKUTENBHOCTE MOTYT ObiTb HACTPOEHbI
ans kaxgoro u3 THD, TDD, HRM_I n HRM_V, 4To no3BongeT 3anvcb AaHHbIX MO rapMOHUKaM.

e VHauBmaoyanbHasi HacTpowka Tanmmepa 30H HEYyBCTBMTENbHOCTW OOCTYNHa Takum obpas3om, 4To
3HayYeHWe TrapMOHWMKW, KOTOpas TMpeBbIlaeT YCTAHOBMNEHHYIO 30HY HeYyBCTBUTENbHOCTU Ha
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yCTaHOBﬂeHHbIVI NPOMEXYTOK BpPEMEHMU, 6yp,eT 3anncaHo B XypHal no WUCTe4YeHun OaHHOro

BpEMEHHOIo nHTepsarna.

e B xypHan 6yayT 3anmcaHbl COOTBETCTBYIOLLME 3HAYEHUS 30HbI HEYYBCTBUTENBHOCTU U BpeMS Koraa
370 nNpowusowno. Hanpumep, ecnn 3HayeHuMe 30HblI HevyBCTBUTENbHOCTM HRM | npeBbllEHO Ha
TpeTben rapmoHuke Ib, Torga 3HaveHus ang Ib 1 go 15 6yayT coxpaHeHbl B XypHan ¢ nHavkaumen

TOro, YTo 39 rapMoHMKa npeBbIcUna 3Ha4YeHne 30HbI HevyBcTBUTENBHOCTM HRM_L.
e  OrpaHunyeHue 1000 3anucen.

Hasurauuws no naHenmu

[Bkriroyume naHenb] = [CTATYC CUCTEMBI] =

[Haxkmume CBPOC]

HACTPOWUKKN KAYECTBA 3JIEKTPO3SHEPI UMK

ocu, »rapm<« [pepbiB Mpos/Bcnn

e  THD: THD = keadpamHbili kopeHb (cymma (V2 0o Vis))/V1

e TDD: TDD = keadpamHnili KopeHb (cymma (l2 00 l15))/1L (ExxeHedenbHo), 2de | (ExeHedernbHO) MakcumarsHoe

cpedHeksadpamuyecKkoe 3HaqYeHUe moka nompebreHusi 3a HeOerslHo.

4 3anucb rapMoHMK BBeAeHO
THD BBeAeHOo
[F[TTABHOE MEHHO] THD 30Ha HeuyBCcTB (%) 5.0
. TDD BBeAeHo
& [Hacmpotiku cucmemsi] TDD 30Ha HeuyBCTB (%) 5.0
. HRM_I BBeAeHo
& [Hacmpoliku kayecmea 3/3Hepauu] HRM_I 30Ha HeuyBCTB (%) 5.0
HRM_V BBeAeHo
[[pK] = HRM_V 30Ha HeuyBCTB (%) 5.0
Bpemsa (c) 10
HacTtporku rapMoHmK
HanmeHoBaHue 0O6o03Ha4eHue Anana3oH PaspeweHue 3aBonc1<ue
HaCTPOMKHN
3ancTb rapMoHMK 3anncb rapMoHuK BBeneHo/BbiBeaeHo H/O BeBegeHo
THD THD BseneHo/BbiBegeHo H/O BseneHo
THD 30Ha THD 30Ha He4vyBCT % 0.1 no 50.0 0.1 5.0
HEYYBCTBUTENBHOCTU
TDD TDD BeeneHo/BbiBeeHO H/O BeeneHo
TDD 30Ha THD 30Ha HeuvyBCT % 0.1 po 50.0 0.1 5.0
HEYYBCTBUTENBHOCTU
HRM | Fapm_| BseneHo/BbiBeaeHo H/O BeeneHo
HRM_I 30Ha "apM_| 3oHa HeuyBCT % 0.1 no 50.0 0.1 5.0
HEYYBCTBUTENBHOCTU
HRM_V lapm_V BeeneHo/BbiBegeHo H/O BeeneHo
HRM_V 30Ha MapM_V 3o0Ha HeuyBCT % 0.1 no 50.0 0.1 5.0
HEYYBCTBUTENBHOCTU
Bpewms (c) Bpewms, ¢ 1.0 po 120.0 0.1 10
lpumeyaHus:

7.11.3 ONVWHHBbIE N KOPOTKUE npepbiBaHUA

CobpaHHas nHopmaums No ANVMHHBIM Y KOPOTKUM NPepbIBaHNSAM MOXeT OblTb MCMONb30BaHa ANs pacyeTa
CpedHero nHaekca OnMTENbHOCTU npepbiBaHUA B pabote cuctembl (SAIDI), cpegHero mHaekca 4actoThl
npepbiBaHnn B pabote cuctembl (SAIFI) M cpegHero vHOeKca 4acToTbl MOMEHTasbHbIX NpPepbiBaHWUI

(MAIFI).

MpepbiBaHMe HauMHaeTcsa Koraa HamnpshkeHue Bcex Tpex a3 nagjaeT Hwxke HanpsbkeHus OW. MNpepbiBaHue
npekpaLaeTcs, Koraa HanpshkeHne ogHoN hasbl SKBUBANEHTHO UK NpeBbIWaeT HanpsxeHve ON.

m MoHuTOpPUHr
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RC nosBonsieT nonb3oBaTenio HACTPOUTb ANUTENbHOCTb, ONPEedensoLLy0 PasHULy MeXay KOPOTKUMU U
ONVHHBIMU NPEPbIBAHUAMU, M MOXET OTAENbHO 3anucbiBaTb BCHO MH(OPMAaLMIO CBA3aHHYI0 C KaXabiM M3
3TUX MpepbiBaHWin. Ecnn NpogormkMTenbHOCTL YCTaHOBMEHa Ha HoMb, TO cucTeMa OydeT 3anucbiBaTb Bce
NpepbIBaHNsA KaK ANMHHbIE NpepbiBaHuS.

MpoaomKUTENBHOCTb — 3TO MUHMMASIbHOE BpeMsi Ans NpoaormkutenisHocTy IV (oTcyTCTBME HaNpsKeHNs Ha
TepMuHanax), Npy KOTOPOM MpepbiBaHne ByaeT 3almuTaHo Kak ANVHHOe. JTa ycTaBKa Takke UCMonb3yeTcs
Kak MWHMManbHoe BpeMs cbpoca Mnocre BOCCTAHOBIEHUS HaMpshKeHUs, Mpexae YeM npepbiBaHue
cyMTaeTCa 3aBepLUEHHbIM.

Ecnu, nocne BOCCTaHOBMNEHUSA HanpshkeHus, cpabaTbiBaeT AW, OO0 WUCTEYEHUS MUHUMANbHOrO BPEMEHMU
cbpoca, To BpeMs npepbiBaHWs NPOAOIIKUAT HaKannMeaThecs U TaiMep copoca GyaeT cOpoLLeH.

JKypHarnbl npepbiBaHUM

e dannoeasa cuctema RC wucnonb3yeT IEEE P1159.3 PQDIF cdopmat ans OfIMHHBIX U KOPOTKMX
npepbIBaHUNA.
e KypHan cooepxur:
o U(a,b,c) nnun U(r,s,t)
NPOAOIMKMTENBHOCTL (Ha4YMHasa ¢ MoMeHTa cpabaTtbiBaHua U go cbpoca )
BpemMsA Hadana u 3aBepLieHus
Kaxxgoe npepbiBaHME Ha KaXKOow CTOPOHE pekroysepa
Makcumym 2000 3anucen.

O O O O

[ns HacTpPonKn NPOaOIMKUTENBHOCTU NPepPbIBaHWIA U BKITHOYEHWS 3anNUCKU CM. HUXeE.

Hasurauuns no naHenu HACTPOUKU KAYECTBA IJIEKTPOSHEPIUMN
OCl, Trapm »lpepbie« MNpoB/Bcnn
[Bkrroyume naHenb] = [CTATYC CUCTEMbBI]) =
[Haxkmume CBPOC] MOHUTOPUHI MpepbIBaAHUA BoiBeAeHO
3anncb KOPOTKUX MpepsbiB BbiB&Z.eHO
4 Npoaoxut (c) 60
[[TTABHOE MEHHKO]
& [Hacmpoliku cucmemsi]
& [Hacmpoliku kauecmea 3l3Hepauu]
[lpepbig] =
HacTtpoliku koHurypawmm npepbiBaHUn
HanmeHoBaHue O6o3Ha4eHue Ownana3oH PaspeweHue azz:sg;:g
MOHUTOPUWHT NpepbiBaHWi MoHuTOpUHr BeeneHo/BbiBeaeHo H/O BbiBeaeHo
npepbiBaHU
3anucb KOPOTKUX NpepbIB 3anucb KOpoTKUX BeeneHo/BbiBeaeHo H/O BbiBeaeHo
npepbIB
MpoaomkuTensHOCTb (C) Mpogomxut (c) 0 go 300 1 60

MpumeyaHue: Ecnu npodormkumenibHOCMb ycmaHosefieHa Ha HOflb, MO 6ce rpepblgaHusi 6yOym 3arucaHbl Kak
OnuUHHbIE NpepbIeaHUsl.

PyxkoBoacTeo nonb3oBarensa OSM MoHuUTOPMHI 117



NOJA-5038-08

7.11.4 MpoBanbl 1 BCnnecku

RC 3anucbiBaeT M3MEHEHWUsI HaMpPsKEHWs, NPoAOIKaloWmnecs AoMbLue YCTaHOBMEHHOro Monb3oBaTenem
WHTepBana BpemeHu. NpoBarbl M BCMNECKN HANpPsKeHU OCHOBaHbI Ha (ha3HblX HANPSKEHUSIX.

MpoBanki

MpoBan HanpsKeHUs NPoOMCXoaAUT Korda ogHo Wnn Gonee M3 HanpsbkeHW 3x a3 nagaeT Hke nopora
HanpsbhkeHuss npoBanoB. [lpoBan HanMpsXXeHUs 3aBepluaeTcs Korga HanpshkeHve Bcex Tpex das
3KBMBASIEHTHO UM MPEBLIIAET NMOpor HanpsikeHUsl NpoBanoB nnoc 2% HanpspkeHus ructepeanca. Hosblii
npoBan MoXeT OblTb 3aperMcTpuMpoBaH TONbKO NOCe 3aBepLUeHNs NpeapblayLLero nposana.

Ecnn HanpspkeHne Bcex 3 a3 nagaeT HWke MUHMMArbHOMO MOpora HampsikeHus MpoBanoB, Tor4a
He3aMeanuTenbHo OyaeT co3aaHa 3anvchb C NPOAOITKUTENbHOCTHI0 U MUHMMATTbHBIM HamnpshkeHEM.

MuHUManbHoe 3HadeHuWe npoBana 3anucbiBaeTcs Nocne MUCTedyeHust BpemMeHu cbpoca, Mpu YCNoBUM, YTO
OHO PaBHO UMK MpeBbILLAeT YCTAHOBMNEHHbIV NoMNb3oBaTeneM UHTepBarn BpemMeHy nposana.

MuHUManbHoe HanpshkeHne npoBana, HanpshkeHne ABYX APYrMx dpas U NPOAOHKUTENbHOCTb 3anMchiBatOTCA
C yKa3aHneMm BpeMeH 3aBepLUeHNs CoBbITHS.

Bcnnecku

Bcnneck HanpspkeHUst MpoucxoauT Korga ogHo unv Goree M3 HanpspkeHuid 3 das npesbiliaeT nopor
HanpshkeHUs1 BCMIIECKOB M 3aBepLUaeTCs Koraa HanpsikeHne Bcex Tpex a3 3KBMBASIEHTHO UIW HbKe nopora
HanpshkeHUs1 BCNIIECKOB MUHYC 2% HanpsikeHue rmctepesuca.

3HadeHnsa HanbornbLuero BChnecka 1 HanpsKeHWn Ha ABYX ApYrvMx pasax 3anucbiBaeTcsl C perncrpauunen
NPOAOIMKMTENBHOCTM NOCMe UCTeYeHMs BpemeHu cbpoca, Mpu ycrioBuM, YTO OHO PaBHO WM MpeBbiaeT
yCTaHOBIMEHHbIV NOMNb30BaTeENeM MHTepBan BpeMEHN BCnnecka.

Bcnneck 3aBepluaeTca Korga HanpshkeHue MpUHUMaeT HopMarnbHble 3HavyeHust +/- 2% HanpsKeHus
rmctepesuca, M COXpaHseTcs Ha MPOTSHKeHUU BpemeHu cbpoca. Ecnv HanpshkeHue pacTeT MOBTOPHO A0
ucteyeHuss BpemeHun cbpoca, To Tanimep cbpoca o6Hynsietca. Bpems cGpoca onpegensieTcs U
ycTaHaBNMBaeTCs Mofb3oBaTesieM.

>KypHan npoBanos/BCMECKOB

e Gannosas cuctema RC wucnonbsyer |EEE P1159.3 PQDIF dopmaTt Ana  AaHHbIX
Mpoeanos/Bcnneckos.
e JKypHan npoBanos/BCMMECKOB COAEPXKUT:
0  MWHMMarnbHOe/MaKCUMarnbHOE HaMpsXKeHUs, BKMYas HanpshkeHus Ha ABYX Apyrnx asax
o MNpOJOMKUTENBHOCTb KaXX4oro nposana/scnnecka
o BpeMms Hayana u 3aBepLueHns npoBana/Bcnnecka, Ha nbow cTopoHe Peknoysepa
o Makcumym 2000 sanucen.

HACTPOMKU KAUECTBA 3JIEKTPOSHEPIUMU
Hasuraumsi no naHenm

[Bkriroyume naHens] = [CTATYC CUCTEMbI| = OCl, Trapm TMpepbie »MpoB/BcCni<
[Haxmume CBPOC]

MOHUTOPUHI MNPOBAsOB BbiBeAEHO
4 HopMaJibHbIA NOPOr MPOBAJSIOB 0.90
[ TTABHOE MEHIO] MWH NoOpor NpoOBaJIOB 0.10
Npoaonxut npoeana (Mc)

& [Hacmpoliku cucmemsl] MOHWTOPUHI BCNIE€CKOB BbiBEEHO

& [Hacmpoliku kauecmea 3/3Hepaull]
Npoaonxut Bcnnecka (Mc)

[[pos/Benin] = Bpems cbpoca (Mc) 50

HopManbHbIM NOPOr BCMNECKOB 1.10

m MoHuTOpPUHr PykoBoacTeo nonb3osarensa OSM
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HacTpolkn KoHdurypaLmm nposanos/BCNiecKkoB

HanmeHoBaHue O603HaveHue Ounana3oH Pa3peweHue 3aBo,qc1(ue
HAaCTPOUKHU

MOHWTOPUHI NpOBanoB MOHWTOPUWHT NpoBanos BeeneHo/BbiBegeHo | H/ BbiBegeHo
HopmanbHbIn nopor HopmanbHbIn nopor 0.50 10 0.90 0.01 0.90
npoBarnos npoBaros
MuHimaneHbi nopor MwuH nopor npoBanos 0.10 po 0.50 0.01 0.10
npoBanos
MpoJomKkNTENLHOCTL MpogormkuT  nNposana 10 0 1000 1 20
nposana (Mc) (mc)
MOHWTOPUHI BCMECKOB MoHuTopuHr Bcnneckos | BeepeHo/BeisegeHo | H/O BbiBeaeHo
HopmanbHbI nopor HopmanbHbI nopor 1.01 10 1.80 0.01 1.10
BCMNJ1ECKOB BCMNJIECKOB
MpogonmxnTensHOCTb MpogomkuT  BChnecka 10 70 1000 1 20
Bcnnecka (Mc) (mc)
Bpems copoca (Mc) Bpems cbpoca (Mc) 0 go 1000 1 50

Mpumeyaneu: 3HayeHue Mopoza ykasaHo Ha eduHULY fuHelHozo Hanpskerusi cucmemsbl (U_Hom/A'3)

7.11.5 COpoc 3anucen AaHHbIX U CYETYMKOB

“CbPOC OAHHbIX” B rmaBHOM MeHto [TY unmu CMS, no3sBonsieT cOpocnTb 3anmncu kavyecta 3f1EKTPO3IHEPTUN
N CHETYMKN.

7.11.6 CoxpaHeHue faHHbIX MO Ka4ecTBY 3N1eKTPOo3Hepruu Ha USB

[aHHble N0 KayecTBY SeneKTpo3Heprum 3anmcaHHble RC KOHTPOMNIEepoM MOryT ObiTb BPYYHYH) COXpPaHEHbI
Ha USB.

BctaBte USB B ogvH n3 USB nopToB pene u nepernamte Ha 9KpaH cTaTyca KadecTBa 9NeKTPOIHEpPruun.
Korga pene obHapyxut kapTy namaTi Ha gucnnee otobpasutcsa “lNepeMecTuTb 3anmMcy ocumunorpamMmmbl Ha
USB”. BbibepeTte gaHHyto onuuio un Haxkmute BBO[] ans coxpaHeHns AaHHbIX MO KayeCTBY ANEKTPO3HEprimn
Ha USB.

ObpaTnte BHMMaHWe, OIS BCEX XypHanos, KpoMe dannos ocuunnorpacdun, RC octaBnseT Konuvi BO
BHyTpeHHen namatn. RC yaanseT annsl ocumnnorpadumn ¢ BHyTPEHHEN NaMaTy nocrne NoaTBepxaeHns oo
yaavyHoM nepeHoce dannos Ha USB.

lMpumeyvanue:  [aHHbie 110 Kadyecmey 3/1eKmMpOosHepauu asmomMamuyecku COXPaHSIMmCs Ha 8HympeHHel namsmu
(8HympeHHsIa namsimb Moem coxpaHsime 00 6 3anucel ocyunnozpaguu). Ecnu Heobxoduma 3anuck
bonbwezo Konuyecmsa ocyurnoepachudeckux OaHHbIX, PEKOMEeHOyemcsi  asmomMamu4Yecku
coxpaHsimb ¢halinbl ocyunnoepaguu Ha USB nymem egoda ¢pyHkyuu “CoxpaHsmb Ha USB” 8 MeHo

Hacmpoek kayecmea arnekmpoaHepauu (cMm. Yacmb 7.11.1 Ocuyunnozpacgpus).

PyxkoBoacTeo nonb3oBarensa OSM

MoHuUTOPMHI
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Hasuraums no naHenu

[Bkntoyume narens] = [CTATYC CUCTEMbI] =
[Haxmume cbpoc]

4
[FTIABHOE MEHIO]
& [Cmamyc cucmemsbi]
& [Kauecmeo 3/aHepauu]

[OCL)] = Bcmasbme USB Hocumernb =

m MoHuTOpPUHr

KAYECTBO 2JIEKTPOSHEPI UM
<OCl> Tapm T[pepbiB MpoB/Bcnn

CoxpaHAaTb Ha USB BbiBe,eHO
KON-BO BHYTPEHHUX 3anucen 4

»lepeMecTUTb 3anucu ocuuniorpammbel Ha USBM

KAYECTBO 2SNEKTPO3HEPI UK
>0ClU< Tlapm TMpepbiB MpoB/BCnn

CoxpaHsTb Ha USB BBeAEeHO
KON-BO BHYTPEHHUX 3anucemn 0

| >MepemMecTUTb 3annCU OCUWUIIOTPaMMbl Ha
' USB< (B mpouecce)

PykxoBoacTBo nonb3oBarensa OSM
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8 YnpaBneHue n uHgukauus

YHpaBneHme W WMHOUKauMsi nokasaTenen peknoysepa o6pa6aTb|BaeTc;| YeTblpbMA He3aBUCUMbIMU

AneMeHTaMu:

e [laHenb onepaTtopa

e [IK ¢ ycTaHOBMNEHHBIM NporpaMMHbIM obecreveHnem CMS

e SCADA
e [uckpeTHble Bxogbl/Bbixoasl (1/0)

e Jloruka

YnpasrneHue

[aHHble ynpaBneHus

DaTa

Bpems

HacTtpoiikn HacTtpoiiku cuctemsl
Kannbposka OSM
KoHdurypauma OSM
HacTpovikvn namepeHun
Hactporiikn I1/10
Hactporiku NBI
HacTtpolikun npoTtokonos
HacTporku noptos
HacTponku YPB
Hactporikn My

HacTpoliku XypHanoB KOMMyHVKaLun
HacTtpolikm kavecTBa 3neKTpo3Heprum

draxkn HemcnpaBHoCTeN
HacTpouku rpynn 3awmTsel 1-4

YnpaBeHue OuctaHumoHHoe Bkn/OTkn

OTkn/Bkn

Bkn (3aw)/OTkn (3aLwu)
1 'pynna Bkn (13 4)
Bkn (B63)/O1kn (BE3)

Bkn (OAIB)/OTkn (OAIB)

Bkn (MKO)/OTkn (MKO)
Bkn (KI)/OTkn (OKI)

Bkn (Mpuesasate pexum XKIT Kk pexumy

MaHenb CMS SCADA

NN N N N N N N N N N N N VAN NN NN
AN NENENEN '

NN N N N N N N N N N N N N N N N N N R NN

PIT)/OTkn (MpuBsasatb pexum XKI1 Kk pexumy

PJT)

Bkn (EXT)/OT1kn(EXT)
Bkn (AMNB)/OTtkn(AlB)
Bkn (30®)/Otkn (300)
Bkn(333)/01kn(333)
Bkn(033)/01kn(033)
Bkn(PJ1)/Otkn(P)
Bkn(XH)/OTkn(XH)

Bkn (3MH)/OTkn (3MH)
Bkn (83MH4)/OTkn (3MH4)
Bkn (3MH)/OT1kn (3MH)

PykoBoacTeo nonb3oBarensa OSM

NN N NE NN
NN N NN
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YnpaBsneHue
UHAukauus
CraTtyc [arta, Bpems
Cuctembl
Cratyc UBI1
NHaukauus

MokasaHusa cyeTymka

YnpaBneHMe U MHAUKaUUA

[aHHble ynpaBneHus

Bkn (3MH3)/OTkn (3MH3)
Bkn(Yn)/OTtkn(Yn)

Bkn (AYP)/O1kn (AYP)

Bkn (3M4)/OTkn (3MY)

Bkn (ABP)/OTkn (ABP)

C6poc CYETUNKOB HEVCTIPABHOCTEN
C6poc cyetumkoB SCADA

C6poc pexuma XKI1

C6poc cyetumkoB DNP3-SA

79-2 oTkn Jo nepexoga B coctosiHue “3anpeT
AMNB”

79-3 OTkn Ao nepexofa B coctosiHne “3anpeT
AlNB”

3anyck pexunma TectupoBaHus OSM
C6pocuTb HEMCNpPaBHOCTH

1 VAR Bkn (13 16)

Beixog 1 101 Bkn (13 8)

Bkn (Jlornyeckas 6nokvuposka Bkn)/OTkN
(Nornyeckas 6riokupoBska BKM)

Bkn (A3)/OTkn (A3)
Bkn (FPK)/Otkn (FPK)

Bkn (Pexum onoselenns)/OTkn
OMOBELLEHNST)

Bkn(BBHH)/OTkn(EBHH)
Bkn (Bnok P(333-))/ Otkn (Bnok P(333-))

Bkn (Bnok P(333+))/ Otkn Bnok P(333+))
Bkn (Brnok P(O33-))/ OTkn (Bnok P(033-))
Bkn (Briok P(O33+))/ Otkn (Bnok P(033+))
Bkn (Brnok P(3MH3))/OTkn (Briok P(3MH3))

(Pexum

[aHHble MHOMKaunn

MSMepﬂeMble OaHHble

MecCTHbIN pexum

3anpet AlB

3anyck AlNB

MHnumaums 3awmtbl
CurHanbl cpabaTbiBaHUsI
CurHanb! onoBelLLeHUs
Curnanel Bkn/OTkn
CoobuieHusa A3

CurHanel ctaTtyca 3awuThbl
HeucnpaBHocTn
MpenynpexaoexHns
CueTunkun nsHoca
CueTuynkn HeucnpaBHoOCTEN
CueTtunkun SCADA
CueTtunkn DNP3-SA
Cuetunkn GOOSE

MaHenb

NSANANEANE NN NEN

<

MaHenb

AR NN

N

N N N N AR

CMS

AUAVENENE SR NIEN

<

N N N N A NEN

SCADA

NN N NN

ANIAN

ANENENENE NN

AN

N N N N NN

0
O
>
o
>

NN N N N N N N N N N N N N NENEN

110

AN NENENIEN

OO ]

SN

AN N A

110

COLT O]

Jlorunka

SEENIE NI R NEEN

AN N N N N VAR AN

AN

RN N N NIEN

Jloruka

LR

AUANIEN

PykoBoacTeo nonb3oBarens OSM
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[aHHble MHAUKauun MaHenb CMS SCADA 1/O Jloruka
3anucu Onepauun Bkn/OTkn - v - - -
Mpodunb HemcnpasHOCTEN 4 4 - - -
XKypHan cobbiTuii - v - R -
XKypHan nameHeHun - v - - R
v - - -

Mpodunb Harpy3ku v
Cwm:
e  Yacmb 5 0ns no0pobHoz0 onucaHusi OaHHbIX 110 U3MEPEHUSIM
e  Yacmpb 11.6 dnsi nodpobHo20 onucaHusi UuHOUKayuu
e Yacms 6.12 0nsi noOpobHO20 onucaHusi yrpasneHus cmamycom 3auumal
o [Ipunoxerue | — dna dornonHUMensHoOU UHhopmayuu rno Hacmpouke 2pyn 3awumsail.

8.1 HacTtpounku naHenu oneparopa

MY MMeHeT HecKomnbKo KHOMOK GbicTporo goctyna. lNaHenb MoXeT OblTb MOCTaBneHa C OAHOW U3 LUECTH
pasnuyHbIX KOHUrypauuii KHonok obiTporo goctyna (BapuaHtel 1-6).

BbipnaHT 1 n3obpaxeH Huxe.

PB1 —> <— PB4

t 2.8 8
®0.00
@
()

AKTHBHER [pynna

XonogHan
)Kuw.ﬂonnnna 0 Harpysxa <€<— PB5
\ 4

Nagpets®
Bekn OTkn
€] O
//

.
(@ e <— P o

SAWNTE OT

PB2 —> EIPIIIIL

Ha Semnw

p—

BapuaHTbl KOHUrypauum

Buipnmaut | PB 1 PB 2 PB 3 PB 4 PB 5 PB 6
1 3AL 333 033 ANB XH P

2 3AL 333 ABP ANB 3MH P

3 3AL 333 033 ANB A3 P

4 3AL 333 033 ANB 3MH P

5" 3AL 333 XN A B C

6° 3AL 333 033 AMNB VAR1 VAR2
lMpumeyaHus:

1. Tonbko 0ns mpexgha3Hozo OSM ¢ noghasHbIM SKITHOHEHUEM.
2. VAR u VAR2 HacmpaesaemMble KHOMKU KOmMopble Mo2ym Obimb CKOHGbU2ypupO8aHbI 0of1b3o08amernieM 4Yepes
nioeuKky u SGA.

HecmoTpa Ha To, 4YTO naHenb MOCTaBNSETCA C OAHOM KOHdUrypauuen KHOMOK ObicTporo goctyna,
nonb3oBaTeflb MOXET W3MEHUTb [aHHYl KoHdurypauuio yepe3 CMS. lMpu M3MeHeHUM KoHUrypaumm
HeobXxoaMMO U3MEHWTbL Ha3BaHUE KHOMOK Ha NMaHenn B COOTBETCTBUM C HOBOW KOH(Urypaumen.

Onepatop MOXeT BBECTU/BbIBECTM (DYHKLMOHMPOBAHWE KHOMOK BbICTPOro 4OCTyna Yepe3 MEHI HaCTPOEK
cucTeMbl Ha naHenu onepatopa unu CMS. B npuBedeHHOM HWxe MpUMepe HaBurauuvm no MaHenu,
onepaTop MOXeT U3SMEHUTb KaXKayr KHOMKY ObICTpOro AocTtyna B “BapuaHT koHdUrypauum kHomnok 17,

YnpaBneHue u MHOUKaUUA

PykoBoacTeo nonb3oBarensa OSM
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Hasuraums no naHenu

HACTPOUKU MY
[Bkntoyume naHenb] = [CTATYC CUCTEMbI =
KHOMKM BbICTPOro gocTtyna:
[Haxmume CBPOC] poro Aocty
4 BbIPMAHT KOHGUrypauuu KHOMOK 1
[FTTABHOE MEHHO]
3aumTta BKN/OTKA BBeAeHoO
& [Hacmpoliku cucmemsi] 3al OT 3amblK Ha 3emil BkA/OTKA BBe/LEeHO
& [Hacmpoiku 1Y] = UyBC 3al] OT 3aM Ha 3em BkA/OTKA BBejeHo
ABTO MOBTOPH BKA BKA/OTKN BBeJeHo
XonoaHas Harpyska BkA/OTKA BBeJeHo
XnBas nuHUA BKN/OTKA BBeJeHo
BbIbOp aKTUBH rpynMbl BBeJeHo
3ajepxKa BK/YEHMA BbiBeAeHO
3aaepxka BKdveHua (c) 30
Hactpowiku MY
HanmeHoBaHue O6o03HauveHue HacTpoiknu 3aBopckue
HaCTPOMWKU
KHonka 6bicTporo goctyna Bkn/OTkn 3awwmTa Bkn/OT1kn BeeneHo/BbiBegeHo | BBegeHo
rnobanbHON 3awmnTbl
KHonka 6bicTporo goctyna Bkn/OTkn 3all OT 3aMbIK Ha 3eMrto BeeneHo/BoiBefie | BeepeHo
333 Bkn/OT1kn HO
KHonka 6bicTporo goctyna Bkn/OTtkn | YyBc 3all OT 3aMblK Ha 3eMIo BeeneHo/Beisefe | BeeneHo
033 Bkn/OTkn HO
KHonka 6bicTporo goctyna Bkn/Otkn | Linkn AMB Bkn/OTkn BeeneHo/Buisefe | BeeneHo
unkna AlB HO
KHonka 6bicTporo aoctyna Bkn/OTtkn | XonogHas Harpyaka Bkn/OTkn BeeneHo/Bbisene | BeeneHo
pexnma XH HO
KHonka 6bicTporo goctyna Bkn/OTkn Pa6oTa Ha nuHun Bkn/OTkn BeeneHo/BbiBene | BeepeHo
pexvuma PJl HO
KHonka 6bicTporo fgoctyna Beibopa BbIGop akT1BHOM rpynmbi BeeneHo/Bbisene | BeeaeHo
rPYMMbl 3awmThl HO
Hactpaesaemas kHonka 6bICTPOro VAR1 Bkn/OTkn BeeneHo/Bbisepe | BeeneHo
poctyna VAR1 HO
Hactpaesaemas kHomnka 6bICTPOro VAR?2 Bkn/OTkn BeeneHo/Buisefe | BeeneHo
goctyna VAR2 HO
3agepikka BKOYeHNs 3agepxka BkrtoueHus BeepneHo/BbiBene BbiBegeHo
HO
OnNuTenbHOCTb 3a4ePXKnN pexuma 3agepxka BkntoyeHus (¢) 0-300 cekyHa 30
3a0epXKa BKMOYeHUs
KHonka 6bicTporo goctyna Bkn/OTkn Pexum ABTOMaTM4yeckoro BeepneHo/BeiBene | BeeneHo
pexuma ABP Bkrtovenus Pesepsa Bkn/OTkn HO
KHonka 6bicTporo goctyna Bkn/OTkn | Pexum AsTo 3amerbl Bkn/Otkn | BBeAeHo/Beieefe | BeendeHo
pexuma A3 HO
KHonka 6bicTporo goctyna Bkn/Otkn | Bkn/Otkn 3MH BeeneHo/BeiBefe | BBeneHo
3MH HO

lpumeyaHus:

e [JocmynHbl MonbKO KHOMKU KOMOpble Haxod0simcsl 8 8bibpaHHOU KoHgbu2ypayuu.

e VAR u VAR2 HacmpaesaemMble KHOMKU Komopble Mo2ym 6bimb CKOHgbU2ypupo8aHbi ofib3oeamernem 4epes

J102UKY

YnpaBneHMe U MHAUKaUUA

PykoBoacTeo nonb3oBarens OSM
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8.1.1 BBoa/BbiBoA KHONOK ObICTPOro gocrtyna

KHonkn 6HCTpOFO 0OoCTyna Ha ny MoryT ObITb BKITHOYEHbI U OTKJTHO4EHbl onepaTtopoM 4epe3 HaCTpOﬁKM
cuctembl. HaxkaTne oTKNHOYEHHON KHOMKK He npueeaeT HN K KakKuv NaMmeHeEHNA B paGOTe CUCTEMBbI.

8.1.2 3aaepxKa BKITHOYEeHUs

[aHHas goyHKUMS MO3BONSIeT MPOM3BOAMTL BKIOYEHME peKroy3epa C YCTaHOBIIEHHOMW Monb3oBaTenem
3afepxKoil BpemeHu . 3adepkka MoXeT OblTb ycTaHoBneHa Ha O — 300 cekyHa. [JaHHaa QyHKUMS
npefocTaBnsieT BO3MOXHOCTb onepaTopy yAanuTbcs Ha GesonacHoe paccTosiHMe OT pekroysepa nepen
BbINONTHEHNEM OMepaLui.

Mpu HaxaTtum kHonkn BKJ1 Ha akpaHe MY oTtobpaxkaeTcs yBegomnsiollee coobLleHne U HauyMHaeT MuraTb
cooTBeTcTBYloWwmMi LED nHgukatop.

HaxaTtune kHonku CBPOC oTmMeHseT onepaumio BKNOYEHUS, B MPOTUBHOM Crlyvyae YCTPOWCTBO BKITHOUUTCA MO
NCTEYEHNN YCTAHOBIIEHHOIO BPEMEHM.

8.1.3 3aBoACKue HaCTPOUKMU

MeHto "3aBoackvMe HacTpoWku" OOCTYMHO MpU KOHUIypupoBaHuUM pasgena onepaumm ¢ USB ¢ naHemnu
ynpaeneHus. BctaBbte USB HocuTenb B oguH M3 Tpéx USB nopToB, pacrnofioXeHHbIX Ha perne. Yepes
HecKonbko cekyHa pasgen "Onepaumm ¢ USB" nosBUTCSt B MMaBHOM MeEHIO (Mo-criegHas cTpoka). Pasgenbl
onepauun ¢ USB 1 3aBOACKME HACTPOWKK 3alumLleHbl naponem. Ec-nn y Bac HeT naponsi(en), noxanyncra,
cBsbkmTecb ¢ KomnaHnen NOJA.

FACTORY SETTINGS
NaHenb HaBuraunu

[Bxmtowums narens] = [CTATYC CUCTEMAbI) = [Press ESC] =t Factory Settings »Disabled«
4 . .
Lifetime Counters
[FnasHoe meHio) Recovery Options
% [Onepayuu ¢ USB] Identification

Switchgear Settings

HMI Settings

Install from USB

Logic CH 17-32 write Protect

& 3asodckue Hacmpouku

8.2 YnpaBneHue n niaukauma CMS

MporpammHoe o6ecnevyeHre CMS MoXeT GbiTb UCNONbL30BAHO ANA YNpaBneHus U nHamkauum . Hactpoiku
CKOH(UryprpoBaHHble B CMS MoryT GbITb 3arpy»KeHbl Ha YCTPOMTCBO.

Ona pononHuTensHoW WHGOPMaUMM MO MHOWKALMKW LaHHbIX, CUrHaram YrnpaBneHUus U MNpUMEHUMbIM
HaCTpOMKaM CM. OMUCaHWe COOTBETCTBYIOLLEIO 3MEMEHTa B JAaHHOM PYKOBOACTBE. AKTMBAaUMSA CUrHanoB
ynpaeneHus n HacTpoek ¢ CMS BO3MOXHa TOMbKO NP MECTHOM pexuMme ynpasnenus Ha RC. Hgukauus
yepe3 CMS BO3MOXHa Npu NloOOM pexXnme KOHTPOIs.

8.3 YnpasneHue n nuaumkauma SCADA

RC nogaepxmBaeT Heckornbko npoTokonoB SCADA koTopble MOryT ObITb UCMOMb30BaHbl ANs yNpaBrneHus u
nHaukaumn. Tonbko oamH npotokon SCADA mMoxeT ObITb BBEAIEH B OHO BpEMSI.

Mugukaumsa yepes SCADA Bo3MOXxHa B 060OMX pexumax ynpaBneHusi. YCTPOWCTBA COEOMHEHHbIE 4epes
nopT SCADA moryT ObITb HACTPOEHbI Kak MECTHBIN, Tak ¥ AUCTAHLUMOHHBIN NOMb3oBaTerb.

dyHKkumoHanbHocTb SCADA onpegensietcss NpUMeEHSIEMbIM MPOTOKONOM KOMMyHuKaumi. Cm. NOJA-565
Onucanne SCADA RC 1 COOTBETCTBYHOLUMA AOKYMEHT MO MnpoTokony, Takon kak NOJA-522 [lMpodwunb
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yctponctea RC DNP3, NOJA-5604 RC IEC60870-5-101 u 104 Peanusauuns npoTtokona, NOJA-560 RC 2179
Peanusauuns npotokona u NOJA 5017 RC OnpegeneHune normdeckux y3nos.

8.3.1 HacTponku DNP3

HwxenpuBeaeHHble HACTPWKM OOCTYMHbI B MeHI0 cuctembl Ha Y. PacluupeHHble HacTpoMKuU OOCTYMHbI
Tonbko Yepe3z CMS. Cwm. MNMomowwb B nporpammHom obecnedeHun CMS wm MNpodunb yctponctea DNP3 ans

MOJTHOrO CnucKa To4eKk n I'IOD,pO6HOI'O onnucaHu4.

Hasuraumsa no naHenu HACTPOWK/ DNP3
[Bkrroyume naHernb] = [CTATYC CUCTEMBbBI] =
[Haxmume C6poc] DNP3 BbiBeAHO
3 Bpemsa SCADA MecTHoe
Ajpec BefOMOro ycTp 5
[[TIABHOE MEHIQ] AApec Beaylwero ycTtp 103
& [Hacmpoliku cucmembi] He3aTpeboBaHHbIN BbiBEAEHO
& [H . nopTt RS232
[Hacmpodxu npomokoros] Tun coeanHeHus nocnepos npsam
& [DNP3] = Nposepka IP Beayw ycTp HeT
IP aap Beayw ycTp 0.0.0.0
Bpems Tamepa (MuR) 0
Tanmep KoHTpona (MWH) 0
HacTtpoliku npoTtokona DNP3
HanmeHoBaHue O603HaveHue Ouana3soH Pa3speweHue 3aBo,qC|v<ue
HaCTPOWKM
DNP3 DNP3 BeepneHo / BoiBegeHo H/O BbiBegeHo
Bpemsa SCADA Bpemsa SCADA MectHoe/ [GMT/UTC] H/O GMT/UTC
Agpec BegoMoro . _
YCTpOICTBA Anpec BeoOMOro ycTponcrtea 0-65519 1 5
Agpec BegyLiero o _
yCTpOViCTBa Appec BeaylLlero ycrponcrea 0 — 65534 1 3
;|e3ane6osaHHb| HesaTpeboBaHHbIN BbiBegeHo/BeeaeHo H/O BbiBegeHo
RS232 /USBA/USBB / USBC/
H/
Mopt Twn Mopra LAN / RS232P / Hukakoit® A RS232
Twn Mocnenos npsam / BeiBegeHo / H/ Mocnenos
coe,u,MHeHMﬂ(3) Tun coeavHeHms Mopewm / Paguo / LAN / WLAN A npsim
[Mposepka IP
BeayLIero Mposepka IP seayuwiero Ja/Het H/O Het
M ycTpoiicTBa
YCTpOWCTBa
IP Begywiero - H/,
yCTpOVicTBa IP BegyLlero ycrponcrea H/O i 0.0.0.0
Bpems Tanmepa Bpewms Tanivepa (MuH) 0-1440 mMuH 1 MuH 0
Tavmep Tanmep KoHTpons (MUH) 0-1440 mMuH 1 MuH 0
KOHTpoOnsi
lMpumeyaHusi:

1. RS232P He moxem b6bimb UCM0O/Ib308aH, MakK Kak 3mom pa3beM ripedHasHayvyeH 0nsi Y.
2. Tun coeduHeHus1 3agucum om Hacmpoek rnopma.

BpeMﬂ Taﬁmepa — 39TO yCTaHOBﬂeHHbIIZ nonb3oBaTtenieM uHTepBasnlt BpeMeHun 0O nepe3arpy3kn BHELUHEro
nMTaHnA, €ecqim nNpoTOKOJ&1 He onpalnBaeTCcA. Kak Tonbko NPOTOKOJT MnoJly4YaeT 3anpoc 3TOT TaIZMep

YnpaBneHMe U MHAUKaUUA
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0BHynsieTcsi. OTOT Tanmep UMeEET MPUOPETET Had TakMepom cOpoca BHeLUHel Harpysku. Ecnu ycTtaeka
TarMepa yTaHoBneHa Ha 0, TanmMep BbiBeEH.

Tanmep KOHTPOSS — 3TO YCTaHOBMEHHOE MONb30BATENIEM MHTEPBaN BPEMEHU OO0 Nnepe3arpy3ku BHELLUHEro
NUTaHWs, €Crin He aKkTMBMPOBaH ABOWYHBIN KOHTPOMb. JTOT Tammep cbpackiBaeTca npu moamdukaumm
0003Ha4YEeHHON TOYKM KOHTPONS. OTOT TaMep UMEET NpPUopeTET Hag TanMepoM cOpoca BHELLHEN Harpysku.
Ecnu yctaBka Tarimepa ytaHoBreHa Ha 0, Tanmep BbiBEe4EH.

Be3onacHas ayteHTudukauma DNP3

RC nopgepxuaeT dyHkuuio 6e3onacHomn ayteHTudmkauuio DNP3 (DNP3-SA) Bepcun 2 (SAV2) n Bepcun 5
(SAV5).

CMS moxeT ObITb MCMONb3oBaH Ansl co3daHus darna obHoBneHus krnoda DNP3-SA. dann MoxeT ObiTb
3arpyxeH Ha RC nytem nomelleHus ero B nanky “\rc10\Updates” Ha kapTy namatn USB, nocnegyoLimm
noakntovyeHnem USB K NOpTy perne u yCTaHOBKM C 3KpaHa 3aBOACKUX HAaCTPOEK, Kak N300paXKeHo HuXKe.

Cwm. Tomowp B nporpammHoM obecneveHnn NOJA- 559 CMS m NOJA-522 RC10 DNP3 [lpodunb
YyCTpOWCTBa Ansi NogpobHOro onucaHus.

Hasurauusi no naHenm

[Bkmoyume naHenb] = [CTATYC CUCTYMBI = 3ABO'”'CK1"E HACTPOVKM
3aBOACKME HACTPOUKU BbiBeaeHo
[Haxmume CBPOC]
4 CYeTYMKM U3HOCa
onunum BOCCTaHOBJIEHUSA
BcTaBbTe kapTy namsatu USB MaeHTUdNKALMS
(MopoxanTe HECKOIbKO CEKYHA) Kannbpoeka OSM

HacTpomnku ny
[T IABHOE MEHIC] YCcTaHoBKa MpownBky C USB

& [USB onepayuul] pYCTaHOBKA Knlua OBHOB/EeHW DNP3-SA <
3au 3anMcu kKaHanos 17-32 BbiBELEHO

<Bsedume napone 1> DNP3-SAUpdatekeyFile_1.1.0

& [3asodckue HacmpoUiKu]

<Beedume naporsnb 2>
& [YemaHosume kntoy o6HoeneHUs DNP3-SA] =
lpumeyaHus:

e [lanka ¢ obHoeneHueM Ha kapme namsmu USB He OomkHa codepxxamb Hu4e2o Kpome ¢halisla 06HO8eHUs
krtoya DNP3-SA

o  Obpamumecs 8 cryxby noddepxku NOJA ecriu HeobxoOumMbi naposu

e Koy obHoeneHuss DNP3-SA moxem 6bimb ycmaHO8/1eH MOfbKO ecru cucmema HaxoOumcsi 8 MeCmHOM
pexume.

[ns npocmoTpa ctatyca DNP3-SA 4vepes MY nepengute B ctatyc cuctemol -> NpoTokonsl - > DNP3.

8.3.2 Hactpouku IEC 60870-5-101/104

lMpuBeOeHHbIE HMXKE HACTPOWKU AOCTYMHbI Yepe3 MeHto Y. PaclumnpeHHble HacTprKn AOCTYMHblI TOSbKO
yepes CMS. Cwm. lNomowp B nporpammHom obecrnedeHnn CMS u gokymeHTbl |IEC60870-5-101 n 104
peanusauuns NpoToKona Ans NOMHOro CnMcka Todek n nogpobHOro onucaHms.
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Hasuraums no naHenu

[Bkntoyume narens) = [CTATYC CUCTEMbI] =

[Haxmume CBPOC] IEC 60870-5-101/104 BbiBeAEHO
3 Bpema SCADA GMT/UTC
ALpEeC CCbINKWU AAHHbIX 5

[FTTABHOE MEHKO] Owmit aapec ASDU 5
& [Hacmpotiku Cucmemsi] nopT RS232

& [Hacmpoliku MNMpomokonos]

Tun coeanHeHus

HACTPOWKKM IEC 60870

Serial Direct

MpoBepka IP aap Beayw ycTp No
& [IEC 60870] = IP aap Bepyu ycTp 0.0.0.0
Bpemsi Tammepa (MuH) 0
Tanmep KoHTOpnsa (MWH) 0
HacTtpouku npotokona IEC 60870
HanmeHoBaHue O6Go3HaveHue OwanasoH PaspeweHune 3aBo,qc!<v|e
YyacTPOMKH
IEC 60870-5-101/104 Beog npoTtokona BbiBegeHo / BBeaeHO H/O BbiBegeHo
Bpema SCADA Bpems GMT / UTC / MecHoe H/A GMT/UTC
AOpec CCbINKN AaHHbIX Afpec cCbinkn gaHHbIX | 1-5 1 5
O6wwun agpec ASDU O6wwun agpec ASDU 1— 254 or 1-65534* 1 0
USBA/USBB/USBC/LAN/ | HA y
MopTt MopT H _2 Hukakon
NKaKomn
Twvin coeanHeHus Tun coegnHeHus locneos npsim / BeieaeHo / i Mocnenos npsim
A & Mogem / Pagyo / LAN / WLAN AoB P
H/O
I'IpOBeVpKa IP Begywero | lNposepka IP 5 ves/No Het
YCTpONCTBa BeyLEero ycTponcTea
H/O
1P Be/:lvyu.lero 1P Beqymero NA NA
YCTpOWCTBa yCTpoWcTBa
Bpems Tanvepa (MuH) Bpewms Tavimepa (MuH) | 0-1440 1 MuH 60
Tanmep koHTpons (MUH) I;:Sep KOHTpOns 0-1440 1 MuH 60

lMpumeyaHus:

1. [ns |EC 60870-101 duanasoH 1-254. [lns IEC 60870-104 duana3oH 1-65534.
2. Tun coeduHeHusi 3agucum om Hacmpoek nopma. RS232P ucnonb3yemcsi 0ns coeOuHeHus Y.

8.3.3

HacTpouku IEC 61850

MpumeHeHne IEC 61850 npoTokona obecneynBaeT creayeLlee:
e Cneundukaunio coobuieHnin npounssoantens (MMS)

e Ob6wmre 0BbbLEKTHO OpUEHTUpPOBaHHbIE COObLITUSA Ha noactaHuMn GOOSE nybnukatop n GOOSE
NOANUCYNK.

PyHkuMss MMS MoXeT ObiTb ncnonb3oBaHa anad SCADA u dyHkuns GOOSE moxeT 6biTb Mcnonb3oBaHa
Ons koopavHauuu OeACTBUN YCTPONCTB.

Ina nogpo6Horo onncanns cm. NOJA-5005 IEC 61850 IED [eknapauus o cootBetcTBum 1 NOJA-5017 IEC
61850 RC OnpegeneHne NOrM4eknx y3nos.

m PykoBoacTeo nonb3oBarens OSM
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Hasuraums no naHenu

[Bkntoyume narenb) = [CTATYC CUCTEMbI =

[Haxxmume CBPOC]
g
[FTTABHOE MEHIO]

3anycTuTb cumyn GOOSE

HACTPOUKM IEC 61850

<OCHOBHble> MMS GOOSE
Mma IED RC10
MOHWUT (naxku cumyn GOOSE <BBejeHo>

<BbiBeseHO>

& [Hacmpoliku cucmembi] 0bpab npoBepku KayecTsa <BBejeHO>
& [Hacmpoliku npomokonos]
& [IEC 61850] =
61850 HacTpowkm npoTokona
HaunmeHoBaHue O6o3HaveHue Owvana3soH PaspelueHue 3aBonc§Me
HacTPOMWKH
OCHOBHbIe
Nwmsa IED Nwmsa IED o 20 cumBsornos H/O
MoHuTOpUTL Gonaxkun MoHUT dpnakkm H/O
cumynsaunmm GOOSE cumyn GOOSE Beenero/Buisenero Beenero
3anycTuTb CUMynNALMIO 3anycTuTb cumyn BeeneHo/BbiseneHo H/O
GOOSE GOOSE BeeHo/bbiBeaeH BbiBeaeHo
H/
O6paboTka NpoBeEpKM O6pab nposepkm BeeaeHo/BbiBeaeHo A BeeneHo
KayecTBa KayecTBa
MMS
MMS Cepsep MMS Cepsep BeegeHo/BbiBegeHo HIn BbiBegeHo
oo oo USBA/USBB/USBC/ HIO Hukaroi
P P LAN/Hukakoit*
Twun coeanHeHus Twvn coeanHeHus D@Eﬂgﬂgﬁgﬁgﬁ;ﬁﬁﬂgﬂg& H/O Mocnen npsm
GOOSE
GOOSE HIO
GOOSE ny6nukaTtop BeepneHo/BriBeaeHo BbiBeaeHo
nyénukartop
GOOSE noanucunk GOOSE noamucunk | Beeaero/BbieaeHo HIO BbiseaeHo
MopTt GOOSE nopt
Twun coeanHeHns Twun coegnHeHuns D@Eﬂiﬂ;ﬁﬂ;gﬁ;ﬁﬁ@gﬁ;& H/O MNocnea npam

Mpumeyanue: Tun coeQuHeHUs 3a8UCUM OM HacCMPOoEK ropma u eepcuu Moodysis perse.

8.3.4

Hasurauuns no naHenu

[Bkrroyume naHenb] = [CTATYC CUCTYMbI| =

[Haxkmume CHBPOC]
4
[F[TTABHOE MEHHO]

& [Hacmpoliku cucmemsi]

& [Hacmpodku rpomokosios]

PykoBoacTeo nonb3oBarensa OSM

Hactpoukun npotokona 2179

HACTPOWKK 2179

2179

Alpec BeLOMOro ycCTp
ALpec Beaylwero ycTp
nopT

SBO TanMmayT

BbiBe€HO
1

0

RS232

®[2179] =
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HacTtpouku npotokona 2179

HaunmeHoBaHue O6o3HauveHue Owana3soH Paspewenne 3aBop.cicue
HaCTPOMWKU
2179 2179 BBeneHo/BbiBegeHo H/O BbiBegeHo
Agpec Begomoro yctponctea | Agpec BeaoMoro yctp 1-2046" 1 1
Agpec Befyluero ycTponcraa Agpec BegyLiero ycTp 0-31 1 0
MopTt MopTt RS232 /USBA/USBB/ H/4 RS232
USBCRS232P / None®

SBO TaiimayT (c)* SBO Tanmayt 1-3600 1 5

lMpumeyaHus:
e Al0pec 2047 3ape3epsuposaH Osisl 8eWaHUsI.

e LAN He docmyneH Kak KoHgbueypupyembili nopm, mak kak 2179 npomokon npedHasHa4eH Onsi cemel
rnocnedosamersibHoU KoMMyHukayuu. RS232P ucrnons3yemcs 0ns coeduHeHus [1Y.

e [lepuod epemeHu nocne rnosy4yeHuUsi KomaHOb!l 8bibopa A0 ucmeveHUsT KOmopo2o KoMaHOa Ha 8bIMOIHeHUe
onepayuu 0omkHa bbimb Nony4YeHa.

8.3.5 CtaTyc nopTta KOMMYHUKaLUmn

HacTtporikn n ctaTyc nopta KOMMYHMKaUUK OOCTYMHbI Yepe3 MeHto 1Y BO Bknagke craTtyc cuctemol. Huke
npuBeaeH npumep anga nopta RS232. Cm. yactn 0 1 4.7.4 ons nogpobHOro onnucaHusa KoHUrypauumu noprta
KOMMYHUKaLK.

[Bknrowume naHens] = [CTATYC CUCTEMBI] RS232 CTATYC
& [Mopmbi KomMmyHUKauuu]
4 O6bHapyx Tun CepuiHbIN
[CTATYC [TOPTA KOMMYHUKALIMM] CKOHOUT Tvn flocneacs npau
PeXuM ycTp AMCTaHL
® [RS232]=
CepuitHble KOHTAaKTbl:
DTR: BblCOKMM DSR: Hu3kuM CD: WUrHop
RTS: BblcOKM CTS: WUrHop RI: Hu3Kun
COCTOsIHME Coej: OTCOoeANHEHO
BANT MONIyYeHO: 123456
BanT nepeaaHo: 3456
TecT OTKN
. Cbpoc
Cratyc cepunHoro nopTra

O61bekT OnucaHune Owana3oH

CKOHUrypupOoBaHHbIi
Tun
Pexwvm ycTporicTBa

CKOHMWIyprpoBaHHbIA TUM BoiBegeHo/lMocneposar
npsm/Mogem/Pagnol//GPRS

MecTHbIN/QUCTaHLMOHHBIN

MeCTHbIV NN GUCTaHUMOHHBIN PEXUM

CepuitHble KOHTaKTbI" | KoHTaKTbl cepuitHoro nopta RS232 Bbicokuin/Hunzkmin/rHop

DTR, RTS, CD, DSR,

CTS, RI

CocTtosiHue OTobpaxkaeT cocTosiHue coeanHeHns noprta Het

coeNHEeHUs coeguHeHuns/CoeanHeH/Bbi3oB

[MOBTOPHbLIV BbI30B/ABTO BbI30B
0 - 999999999

BainT nony4yeHo OTobpaxaeT KonM4yecTBO NonyyYeHHblx 6anT. CyeT
MOXET BGbITb COPOLLEH Ha HOMb MYTEM HaXaTUsi KHOMKK
BBO[.

OTobpaxkaeT KONMYEeCTBO OTNpPaBreHHbIX 6anT. Cyet
MOXeT OblTb COPOLLEH Ha HOMb NYTEM HaXaTUsi KHOMKU

BBOA,.

Bant nepepaHo 0 - 999999999

YnpaBneHMe U MHAUKaUUA
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O6BbekT OnucaHune Ounana3oH

Tect’ Otnpaensietr ASCII ctpoky “NOJA” yepe3 nopt RS232 | Otkn/Bkn
y

(pagno u npsmol nocnepoBaTenbHbIA). CoobLieHne

anutes 30c nnm go oTKNYeHus.

H/4 C6pocuTb (TONbKO MOAEM) M3-3a HeaKTMBHOro Tanmayta | Cbpoc
unn nonyyenus ctpokn “HET HOCUTENA” ot DCE unn
DCD curHan M3MeHeH C BbICOKOTO Ha HU3KWIA.

lMpumeyaHus:
o  DTR=TepmuHan daHHbIx 20mos, RTS=3anpoc Ha omnpasky, DSR=Habop 0aHHbIx 20mos, CTS=Pa3pelweHue
Ha omnpasky, CD=06HapyxeHue Hocumersi, RI=MHOukamop 380HKa
o Tecmosasi cmpoka makxe mMoxem 6bimb guOHa 4Yepe3 USB nopm npu ucrnonb3oeaHuu nepexodHuka USB-
RS232.

[na mogemMoB cyLlecTByeT gononHuTenbHas HacTprika B CMS, “Moagem nuTaeTcsa Yyepes NnuTaHue BHELLHEWN
Harpysku”. 3TO uUcnonb3yeTcsa Korga 3anylleH NPoToKon KOMMYHMKaumuK. Korga aTa HacTpowka BKroYeHa n
BHELLHAS Harpyska oTkntoveHa, RC He GygeT nbiTaTbCs MCMONb30BaTb 3TO YCTPOMCTBO KOMMYHMKaLmMn. CMm.
OOKYMeHT onucaHune nHtepdgerica SCADA ons nogpobHOro onvcaHusa gaHHoW dyHKLMN.

8.4 AuckpeTHble Bxoabl/Bbixoabl (I/O)

dyHKuMoHanbHocTb RC koHTponsiepa MOXeT ObiTb pacluMpeHa MyTeM MCMOoNb30BaHWUs TPex IoKarbHbIX
UMPOBbLIX BXOAa Ha MOAyre pene 1 ABYX BbIGOPOYHO nocTaBnsieMbix mogynen 1/0.

[na nogpobHoro onucaHus, cM. kpatkoe pykoBoacteo NOJA 5591 10 Pene RC un kpaTkoe pyKOBOACTBO MO
Jloruke.

8.4.1 I/O ynpaBneHue

MecTtHble Bxoabl pene (IN1, IN2 n IN3) gaBnsTCA CyXumu KOHTakTamu. [aHHble BXoAbl He TpebyloT
NoakmnoYeHns Kk nutanunio. Kaxabin I/O mogynb MMeeT BOCEMb BXOAOB aKTUBUPYEMbIX MOAAYEN NMUTaHUS W
BOCEMb BbIXOOOB K perne.

Bxogpbl

CraTtyc Bxoga ynpaBnseTcs HanpsbkeHnem nocTynatoLLero curHana, Hanpumep, Nnpy nogaye HanpsbkeHus Ha
BXO[ €ro cratyc M3aMeHutcs Ha “Bkn” u uamenutca Ha “OTkn” korga HanpshkeHue BXOAHOrO curHana
ybupaetca. MoxeT ObiTb NpMMeHeHa 3adepXka BPEMEHW pacro3HaBaHWUS ONSA WUCKMOYEHMS JTOXHbIX
CUrHarnos.

OGpaTtuTe BHMMaHMeE, YTO TOYKM YNpaBIieHUs yCTaHaBNMBAKTCA Korga cTaTyc Bxoda nameHsietcst ¢ “Otk”
Ha “Bkr”.

Ecrm I/O MoAyIb HaxoaAnTcAa B COCTOAHUN BbiBEAEHO, TO Hanps>XXeHne BXOoOHbIX CUrHarnnoB UTHOPUPYeTCA.

Kaxgbin 1/0 Bxog MoXeT OblTb HasHayeH AN ynpaBreHusi TONbKO O4HOW KomaHgon. Mo aTon mpuynHe,
YacTo ucnonb3ylTca napa komaHg Bkn/OTkn. Hanpumep, ecnv Bbl XXenaete BKIHOYUTbL YYBCTBUTENbHYHO
3aluUTy OT 3aMblkaHus Ha 3emnto, HasHauybTe “Bkn O33” ons ogHoro Bxoaa. Ecnu Bbl enaete OTKMOYNTL
YYBCTBUTENbBHYKO 3alUMTy OT 3aMblkaHUA Ha 3eMnio, TO JOomKeH ObiTb MCNOMb30BaH OTAENbHbIA BXO4
HasHa4deHHbIn “OTkn 033",

lMpumeyaHue: []ns pabomsi exoda ¢ 3adepxKol 8peMeHU pacrio3HasaHusi, ycmaeka “Kpali cpabambigHus”
domkHa bbimb ycmaHoeneHa Ha “Hem”.

Bbixoabl
Bbixogbl MOryT ObITb aKCTMBMPOBaHbI CaAMMMK CUrHanamm, npotokornom SCADA unu norvkomn.

BpeMﬂ pacno3HaBaHUA MOXET OblTb 3a4aHO AOnst KaXaoro BbIXOAa. [aHHas yCTaBKa 3adaeT 3afepxXKy
BpemMmeHu nepen aKTMBaumen BbIXOOHbIX KOHTAKTOB pene.

Bpems cOpoca 3agaeT 3agepxky ONsS AeakTUBaLUW BbIXOOOB pere Mocrne UCYEe3HOBEHUS akTUBUPYIOLLEro
curHana.

PykoBoacTeo nonb3osarena OSM YnpaBneHue U HAUKauuA m
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Bbixoabl MOryTt ObITb HaCTpOEHbl Ha pa60Ty KaK nynbCupyrLline KOHTaKTbl KOrga OHWU 3anporpamMmmpoBaHbl
OCTaBaTbCA OTKPbITbIMU (VIJ'IM 3aKprTbIMVI) Ha onpegesiHHoe BpeMA. B Takom pexunve pa60TbI, yCTaBKa

“BBopa nynbcaumin” gomkHa ObiTb ycTaHOBMeHa Ha Bkn u gomkHo 6biTb 3agaHo Bpemsi nynbcauuit.

8.4.2 Beoag moaynen 1/O

I/O mogynu MoryT ObITb YCTaHOBMEHbl Ha MPOW3BOACTBE NpPW COOpPKe YCTPOMCTBA MMM KIIMEHTOM MNpwu
nosiBreHMn HeobxoamMmocTy.

Korga 1/0 moaynu BnepBble NpUcoeanHeHbl, OHM ByayT pacno3HaHbl NPorpaMMHbIM 0becneyeHneM pene u
CEPUNHBIN HOMep u Homep I/O ByayT oToOpakeHbl Ha 3KpaHe HacTpoek Bxoabl/Bbixoabl (pacnosHaBaHue
Mooynen 3aHumaeT npumepHo 60 cekyHa). Ecnv  gocTymHbl gBa Mogyns, TO OHM MOryT ObiTb
nepeHasHa4yeHbl N0 YCMOTPEHMIO MONb30BaTENS.

Hasuvraumst no naHenu HACTPOWKM BXOJ[OB/BbIXO0B
[Bxkmmoyume naHenb] = [CTATYC CUCTEMBI = PexuM YCTpoicCTBa
[Ha)KMume CBPOC] MeCTHble BXOAbl: MeCTHbIN
3 I/0 1: MeCTHbIi
I/0 2: MeCTHbI
[FTTABHOE MEHHO]
. I/0 KOHpUrypauma
% [Hacmpolixu cucmem] CepuvitHbIi Homep I/0 Homep
& [Hacmpoliku 1/0] = 0151200090407 1
0151200090408 2
OCHOBHbIE HACTPOWKK
HanmeHoBaHue OGo3HavyeHue Ovana3soH PaspelwieHue 3aBo,qc!<ue
HaCTPOWKH
Pabouun pexvm MecTHbIX MecTHble MecTHbIN/QUCTaHUMOHHbIN - MecTHbIN
BXO[OB BXozbl
1/01 paBouuit pexum® /O 1 MecTHbIN/ANCTaHUNOHHBIN | _ MecTHbIN
1102 paGouunit pexum® /O 2 MecTHbIN/ONCTaHUNOHHBIN | _ MecTHbIN
/0 Konunuectso? Konuuectso 1/0 | 1/2 - H/O

lMpumeyaHus:

1. Paboyul pexum /O modyns moxem bbimb ycmaHO8/1€H Ha MEeCMHbIU unu OUCMAaHUUOHHbIU U rPUMEHUM
mosibko KO eéxodam. 3Omo 0380755em 6bINo/IHEHUe KOMaHO 8 makoMm e pexume kak u RC-10. Bbwibop
paboyeao pexxuma ymecmeH moribKO rpu rnookmoyeHHom /0 modyre.

2. [ns nposepKu KOpPeEKMHOCMU HoMepa HasHa4yeHHoe2o 01151 1/O modyrisi, npogsepbme omobpakeHHbIU cepuliHbIl
Homep /O modyns Ha 1Y u cpasHume ¢ HOMepPoM HarnucaHHOM Ha bupke /0 modynsi. CKopocmb Muz2aHusi
ceemoduolda yka3sbigaem ecsiu 3mo |/O modynb 1 unu 2. LED modynsa 1 6ydem muzamb 00uH pa3 8 cekyHdy, a
I/O moldyns 2 dea pa3a 8 ceKyHOy.

[nsa nogpobHoro onucaHns NpoBoAKK, CM. 4YacTb 4.7.1 n 4.7.2.
I/O Mmogynu MoryT 6bITb BBeAeHbl/BbiBeAeHbl Yepe3d CMS unu MY (B8 CMS nepengute B OHnanH onepaumm -
> KoHcpurypauums 1/0).

MuouBmayanbHble BxoAbl M Bbixogbl Ha I/O mogyne moryT ObiTb BBeAEHbI/BbIBEAEHbI MCNOSb3Ys TONbLKO
CMS, B TO BpeMs kak MeCTHble BXoAbl MOryT ObiTb BBeAeHbl/BbiBeAeHbl 4yepe3 1Y u CMS. [Onsa
BBOJA/BbIBOAA MHAMBUAOYaANbHbIX BXOAOB MM BbixogoB B CMS nepengute B HacTtporiku ognawH - > 1/O.

MHD,MBVIE,yaJ'IbeIe BXOA4bl 1 BbIXO4bl MOTYT ObITb HaCTpoeHbI ToSbKo Yyepe3 CMS.

YnpaBneHMe U MHAUKaUUA

m PykoBoacTeo nonb3oBarens OSM
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Hasuraums no naHenu

[Bkntoyume narens] = [CTATYC CUCTEMBI]

MeCTHble BXOAbl: BbiBeAEHO
& [Bx00bi/Bbixo0bl] = 1 2 3
H/A H/A H/A
Moaynb I/0 1: BbiBeAEeHO
i1 2 3 4 5 6 7 8

CTATYC MOAYNEW BXOAA/BbIXOJA

Bx: H/A H/B H/A H/B H/L H/D H/L H/A

BbIX: H/A H/A H/A H/L H/L H/B H/A H/A
Moaynb I/0 2: BbiBeAEeHO
i1 2 3 4 5 6 7 8

Bx: H/A H/B H/A H/B H/L H/D H/L H/A

BbIX H/0 H/O H/A H/AD H/L H/A H/A H/D
OCHOBHbIE HACTPOWKK
HanmeHoBaHue OGo3HavyeHue Ownana3oH PaspelueHue ig:gg:;::
MecTHble Bxoapl MecTHble Bxoapl BeegeHo/BbiBegeHo — BbiBeaeHo
1/01 moaynb 1/0 1 moaynb BeeneHo/BbiBegeHo /Tectl/T ect2/Tect3* — BbiBegeHo
1/02 moaynb I/O 2 mogynb BeeneHo/BbiseneHo /Tect1/Tect2/Tect3! — BbiBegeHo
lpuce4aHue:

1. Yepes 1Y docmyrnHbl mpu mecmosbix pexuma Onsi MposepKu KoppekmHou pabomai /0O modyrs:

8.4

o  Tecml — Akmusauyusi mobo2o exoda akmusupyem 8ce 80CeMb 8bIX0008.

o  Tecm?2 — Akmuseauyus noboeo exoda akmusupyem coomeemcmeyowuli emy 8bIxXo0.

e Tecm3 — Akmusauyusi moboeo exoda akmugupyem coomeemcmsyruuli eMy 8biX00 C Ha3HaYyeHHbIMU
napamempamu (Hanpumep spemsi nynbcayuli unu epems pacriosHasaHusi) 0nsi exoda unu ebixoda.

3 KapTa CUTHaNoB MeCTHbIX ANCKPEeTHbIX BXO40B

KapTa BXOOHbIX CUTHANoB

Bxop, Onana3oH 3aBoacKMe HaCTPOMKMU
1 Jlobon ynpasnswowmn curHan + Beisog O6Lwwnn Bxoq
2 JTio6ow ynpaensitoLimin curHan + BoiBog O6Lwmin BXoa
3 Jlrobor ynpasnsowuin curHan + Beisog O6wWwui Bxon,

KoHdurypupyemble HacTporku (mpumeHUMo Oris 8CeX MECMHbIX 8X0008 — HacTpamBaeTcs Yepe3 CMS)

HaumeHoBaHue O6o3Ha4eHue [Avana3soH PaspeweHune | 3aBoacKMe HAaCTPOMKN
Pexum Pexum BeeneHo/BbiBegeHo | H/[ Beopg
Bpems pacnosHaBaHunsa | Bpems pacnosHaBaHus, ¢ | 0.01 — 1.00c 0.01c 0.01
8.4.4 KapTta curHanos |/O moaynen

Ecnu 1/0O mogynu Obinn 3aMeHeHbl, TO AUCKPETHasA kapTa COXpaHsaeTcsa B MOayrne pene.

KapTa BXOOHbIX CUTHANOB

Bxon Avana3oH 3aBOACKME HAaCTPOMKM
1 JTroGon ynpaensawwmnin curHan + BeiBegeHo O6wui Bxona,
2 Mo6on ynpasnatowmin curHan + BelseaeHo OB BxoA
3 Mo6on ynpasnsiowmin curHan + BeiBeagHo O6LLMit BxOA

PykoBoacTeo nonb3oBarensa OSM

YnpaBneHue u MHOUKaUUA
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Bxop AvanasoH 3aBoacKne HacTpPonKu
4 JTo6oit ynpaensitoLmn curHan + BeiBegeHo O6wwin Bxoa
5 Mo6on ynpasnsiowmin curHan + BeiBeaegHo O6LLmit BxOA
6 Tlrobon ynpasnsiowuin curHan + BeiBegeHo O61Lmit BxoA
7 JTo6ow ynpasnsowmn curHan + BeisegeHo O61Lmit BxoA
8 Tobon ynpasnstoLwnii curHan + BelseaeHo O6wwwin Bxoa

KoHdurypupyemble HacTporiku (mpumeHUMo Orisi 8cex MecmHbix 8xo008 — HacTpamBaeTcs Yepe3s CMS)

HanmeHoBaHue O6o03Ha4yeHue Owana3oH PaspeweHue i:g_‘:p‘q:;::
Pexum Pexum BeBeneHo/BbiBegeHo H/O BseneHo
Kpait cpaGaTbiBaHus® Kpaw cpabaTbiBaHus Oa/Het H/4 Het
Bpems pacnoaHaBava1 Bpewmsa pacnosHaBanus, | 0.01 — 2.00c 0.01c 0.01

c

Mpumeyanue 1: Cmamyc

exo0a ynpaensemcsi HarnpsikeHueM rocmynanoule2o cuaHara,

Harnpumep,

cmamyc exoda U3MeHUmMCsl Ha Bkn koe0a HanpspkeHue 8xXO0HO020 cuzsHana U3MEHSIemcsi C HU3KO20 Ha
8bICOKOE U U3MeHUmMcsi Ha Omk ko20a HanpsikeHUue 8X00HO20 cuaHaslia U3MEHUMCS C 8bICOKO20 Ha HU3KOe.
Ynpaensowul cuzHan akmusupyemcsi koeda cmamyc exoda usmeHsiemcsi ¢ Omkn Ha Bkn. [ns pabomsi
exoda ¢ 3a0epxxKkoli epeMeHU pacrio3HasaHus, ycmaeka “Kpali cpabambigHUs1” dormkHabblmb ycmaHoesieHa

Ha Hem.

KapTa BbIXOAHbIX CUTHANoOB

Bbixop Ovana3oH 3aBoackne Hactporviku

1 JTtobow curHan nHaMKauumn + BbiBe4eHo 06w BbIXop,

2 JTioGon curHan nHamkaumm + BelBEAEHO O6LWMiA BLIXOA

3 JTrobown curHan nHamMkauum + BbiIBeAeHO OB LMt BbIXOA

4 JTrobown curHan nHamMkauumn + BbiBeAEHO O6LLMit BbIXOA

5 Tobon curHan uHaukauum + BbiBeeHO OBt BLIXOA

6 JTioGon curHan nHankaumm + BelBEAEHO O6LWMiA BLIXOA

7 JTrobown curHan nHamMkauum + BbiIBeAeHO OB LMt BbIXOA

8 Tobon curHan uHaukauum + BbiBeeHo OBt BbIXOA

KoHdurypmnpyemble HacTporiku (MpUMEHMMO Ans BCEX ANCKPETHbIX BbIXOAOB — HAacTpamBaeTcs Yepe3s CMS)
HanmeHoBaHue O6o03Ha4yeHue Owana3oH PaspeweHue f;i:gg;::
Pexum Pexum BBeneHo/BbiBeaeHo H/O BeseneHo
Bpems pacnosHaBaHus Bpewms pacnosHaBaHug, | 0.01 — 2.00c 0.01c 0.01
c

Bpewmsi cbpoca Bpewms cbpoca, ¢ 0.00 — 180.00c 0.01c 0.00

Beopg nyJ'||=cr:1L|,|/||7|1 BBopa nynbcauun Bkn/OTtkn H/Q OTkn

Bpewms ﬂyJ'IbcaLlMﬁl Bpems nynbcauuin, ¢ 0.02 — 180.00c 0.01c 0.02

lMpumeyaHue 1: Bbixodbl mMo2ym 6bimb HacmpoeHbl Ha pabomy Kak nynbcupyrouue KoHmMakmel Koada OHU
3anpoepamuposaHbl 0CmasambCs OMKPbIMbIMU  (UnU  3aKPbIMbIMU) Ha ornpedesiHHoe epeMsi. B makom pexume
pabomel, ycmaeka “Beod nynbcayull 0ormkHa 6bimb ycmaHoerieHa Ha Bk u dormkHo 6bimb 3adaHo epemsi nynbcayud.

8.5

JNlorunka

Jlornyeckne BbipaxkeHUss MOryT OblTb MOCTPOEHblI UCMNOMb3ya nporpaMmHoe obecneveHne CMS. B aTux
BblpaXXeHMAX NPUMEHSIOTCA JTOMMYeckne ornepartopbl Takue kak “or, nor, xor, and, nand, not and ( )’ ¢
OPYrMMun nepemMeHHbIMK, TakMMK, Kak cpabaTbiBaHWe, OTKM, CUrHan, BKM, CTaTyc, HEMCNPaBHOCTb UMK Nodble
OCHOBHbIE TOYKM KOHTPOSIS UMW YrpaBrieHus.

YnpaBneHMe U MHAUKaUUA

PykoBoacTeo nonb3oBarens OSM
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Jlornyeckoe BblpakeHne oueHnBaeTcAa Ha UAMeHeHne COCTOAHUNA nob0oro 13 ero BXoAHbIX CUrHanoB nocne
3arpy3km HacTpoek n3 CMS u BKIOYEHUS KOHTpOsepa.

Bpewms pacnosHaBaHus 1 cbpoca NPUMEHSIOTCS K BbIXOA4AM NIOrMYeCcKoro BblpaxkeHus. To onpeaenseT
oTobpaxkaemblii CTaTyC NOTUKN.

Pexum “YcTaHoBWTB Koraa” NpUMEHsieTCs K cTaTycy NOrMKU And onpeaeneHus Boixoda BblipaxeHus. [ocne
3TOro BbIXO4 MOXET ObITb HasHaveH Tovykam SCADA unu I/O gns tHuuuauumn gpyrux gencremin. Ons
noapo6Horo onncaHus, cM. kpatkoe pykoBoactBo NOJA 5591 RC Pene 10 v kpaTkoe pykoBOACTBO MO
noruke.

MpumeyaHue: Pabomocrnoco6HoCMb 102UKU HE 3agUcUm om pexuma ycmpoticmea (MecmHbil unu QucmaHUUOHHbIL).

Pexum “YctaHoBuTb korga”  ycTaHaBnuBaeTcsl  nonb3oBaTenem 4Yepe3 CMS. OnpepeneHve
YHKUMOHANBHOCTY ANg pexuma “YCTaHOBUTb KOraa” onmcaHo HUXe:

JNIIOBOW BoblipaxeHue Bbixoga 6yaet aktusupoBaHo korga ctatyc norukn UICTUHO un GygeT aeaktMBmpoBaHO Korga
korga cratyc norvku JIOXKb.

NCTUHO | Belpaxenue Bbixoga byaeT aktuBuposaHo korga cratyc norvkn NCTUHO n ocTaeTca B TaKOM COCTOSIHUM.
(OKBMBANEHTHO BKIOYEHMIO BbIXO4a U OCTABIIEHNIO €ro BO BKITKOYEHHOM COCTOSIHUM).

NOXb BoipaxeHne Bbixoga OyaoeT geakTMBMpPOBaHO korga korga cratyc noruku JIOXKb n octaetcst B TakoM
COCTOSIHUW. (OKBMBANEHTHO OTKMIOYEHMIO BbIXOAa U OCTaBIIEHUIO ero BO OTKMOYEHHOM COCTOSIHUM).

Hactporku norukm 4yepes CMS

Bpems pacnosHaBaHus YcTaHoBneHHOe nonb3oBaTenemM BpeMs [0 TOro Kak M3MEHeHMe Noruyeckoro
BbIP&XXEHMSA BbIXOAA NPUBEAET K M3MEHEHMIO cTaTtyca Nnorvkn. NHuumaumsa BpemeHn
pacnosHaBaHWs 3aBMCUT OT BbIOpaHHOro pexuma “YcTaHoBuTb Korga”.

Bpems cbpoca YcTaHoBnNeHHOe Monb3oBaTenemM BpeMs OO0 TOro Kak M3MEHEHMEe IorMyeckoro
BbIPaXXEHUS BbIXOA4A NPUBEAET K M3MEHEHMIO cTaTyca Norvkn. MHMunaumsa BpemeHun
cbpoca 3aBMCUT OT BblIBpaHHOro pexunma “YcraHoBuTb korga”.

Bpems nynbcauui Bpewmsa koTtopoe BblpaxuHue Bbixoga octaetca BKJT unn OTKIT B 3aBucumoctu ot
cocTosHUA “YcTaHoOBUTb Koraa”.
Beog xypHana OTKpbIBaeT AOCTYN K XXypHany (MMs BblpaXXeHns) ANS AaHHOIO BblpaXXeHWS BbIXoAa.

MH1umMaLms BpeMEHN pacno3HaBaHWs U BpemMeHu cbpoca

Pexum “YctaHoBuUTb N3meHeHne nornyeckoro WMHuumaumsa BpemeHun WUHuumaumsa BpemeHun
Korga” BblpaXeHus1 Bbixoaa pacno3HaBaHus cbpoca
To6on Jloxb-IcTUHO [a Het
NcToHn-Jloxb Het [a
MctuHo Jloxb-NcTUHO Da Het
NcToHn-J1oxb Het [a
JNoxb Jloxb-ICTUHO Het [a
NcToHn-Jloxb [a He

HacTtpoliku koHdburypmpyemble Yepe3d CMS (NpUMEHNMO ANs KaX4oro Aorm4yeckoro Bbixoaa)

HaumeHoBaHue O6o3Ha4veHue [Avana3soH PaspeweHue | 3aBoAcKkue HaCTPOMKN
Pexum Pexum BeeneHo/BbiBegeHo | H/[ BeeneHo
Bpemsi pacnosHaBanunsa | Bpems pacnosHaBaHus, ¢ | 0.00 — 180.00c 0.01c 0.00
Bpewmsi cbpoca Bpewms cbpoca, ¢ 0.00 — 180.00c 0.01c 0.00
BBog nynscauumn BBoa nynbcauumn Bkn/OTkn H/O OT1kn
Bpems nynbcauumn Bpems nynbcauuin, ¢ 0.02 — 180.00c 0.01c 0.02
Beog xypHana Beopg xypHana Bkn/OTkn H/O OT1kn

PykoBoacTeo nonb3osarena OSM YnpaBneHue U HAUKauuA m
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Hasurauuws no naHenu JIOTVKA
[Bkrntodume naHenb] = [CTATYC CUCTEMBI| »CTATYC NOFUKM4  YMHble CeTi
%[/'IOZUKa] = Nloruka: D 3au 3anmcu 17-32: D
<CH 1-8> CH 9-16 CH 17-24 CH 25-32
1 2 4
BbiBeaeHO BbiBeaeHO BbiBeaeHO BbiBeaeHo
OTKnN OTKN OTKN OTKnN
5 6 7 8
BbiBeeHo BbiBeeHo BbiBepeHo BbiBegeHo
OTKN OTKN OTKN OTKnN
OCHO8HbIE HacmpoUKu
HaumeHoBaHue O603HaveHue Awnana3soH PaspeweHue | 3aBoackme HaCTPOMKN
Jlornka Jlornka BuiBegeHo/BeepgeHo/Tect | H/O BbiBeaeHo
3awmTa 3anucu 17-32%2 3auy 3anucu 17-32 | BoiBegeHo/BBeneHo H/O BbiBegeHo

lMpumeyaHus:

1. Ycmaseka 3awuma 3anucu 17-32 omobpaxaem ecnu noa2udeckue kaHanbl 17-32 3awuujeHbl om 3anucu. 1o
yMon4aHuto 3awjuma 3anucu kaHanos 17-32 enigedeHa.
2. Ycmaeka 3awuma 3anucu 17-32 moxem 6bimb UBMEHEHa Yepe3 MeHIo 3a800CKUX Hacmpoek 6 1Y unu yepes

CMS.

MeHo 3aBOACKMX HACTpOeK OOCTYnHO BO Bknagke USB onepauuu B Y. BctaBbTe kapTy namatn USB B
oavH n3 Tpex USB noptoB Ha pene. Yepes Heckonbko cekyHg “USB onepaumn” nosiBUTCA Ha apaHe
OCHOBHOro MeHi. USB onepaumu 3awmiieHsl naponem. Ceskutech ¢ npeacrtasuteniem NOJA ecnu Bbl He

nMmeeTe naponsa.

Hasurauus no MNaHenu

[Bkrroyume naHenb] = [CTATYC CUCTEMbI =
[Haxmume CBPOC] =

4

[[TTABHOE MEHKQO]

& [USB onepauyuu]
& 3aso0dckue HacmpoUliku

8.5.1 YMHble ceTn (SGA)

3aBOJCKME HACTPOMKMU

CYeTUYMKM M3HOCA
OnuuM BOCCTAHOBJ/IEHUSA
naeHTupuKauma
Kanubposka OSM
HacTporku ny

3ABOACKUE HACTPOWUKU

»BbiBeeHO«

YCTAHOBUTb MNPOWWBKY C USB
3awmTa 3anucu KaHanoB 17-32

SGA no3BONAT KIMEeHTaM NPUMEHATb NPUMOXEHUa NS ynpaBneHns u asToMaTusalmm B COOTBETCTBUN C
IEC 61499 ctaHgapToM. ®OyHKLMSA BKNOYaeT nporpamMmmHoe obecneyeHus K n BCTpoeHHOe nporpaMMHoe

obecneyeHune ans RC.

YnpaBneHMe U MHAUKaUUA

PykoBoacTeo nonb3oBarens OSM
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Hasuraumsa no naHenu

[Bkntoyume narens) = [CTATYC CUCTEMbI =

[Haxxmume CBPOC]

JNOrNKA

cTaTycC JIOrUKKn >YMHble CeTun<

g YMHas ceTb BBeJeHO
TCP HOMep nopTa 61499
[FTTABHOE MEHKO] KomaHzaa
% [CTATYC CUCTEMbI| OTnp SGA cobbliT HATPEB HayaTb
OTnp SGA cobbiTne CTOMN HayaTb
% [JTozukal ypanuTtb FBOOT HayaThb
& [YumHble cemu] = YCTaHoBUTb FBOOT C USB HayaTb
CTaTyC
[OCTYNH WUCTOYH 1
Cbon MCTOYHUKOB 0
CtaTtyc FBOOT YCTaHOB/IEHO
YMHble ceTu
HanmeHoBaHue OGo3HavyeHue Owana3oH PaspelueHue 3aBop,c|v<V|e
HaCTPOWKM
YMHble ceTu SGA BbiBegeHo/BeegeHo | H/[ BbiBegeHo
TCP Homep nopTta TCP Homep nopTa 1025-65535 1 61499
OTtnpasnTb SGA cobbiTue OTtnp SGA co6biT HATPEB NHuuumposath H/A Hauatb
HATPEB'
OtnpasuTs SGA coBbiTe CTOM? | OTnp SGA cobbiTne CTON | VHMUmmMposats H/A Haqatb
Ypanute FBOOT Yaanute FBOOT WHuumrnposats H/O Hauatb
YcTtaHosuTs FBOOT ¢ USB® YcraHosuts FBOOT ¢ USB | ViHnummposats H/0 Havartb

lMpumeyaHus:

1. Cobbimue HATPEB 6ydem omnpagnieHo rnpurioXeHUr yMHbIE cemu.

2. Cobbimue CTOIl 6ydem omnpasneHo rnpurioxeHur yMHbIE cemu.

3. Koeda gpatin ycmarosneH ¢ USB, amom ¢halin Kornupyemcs 8 3Hep20He3agUCUMYIO rnaMsimb KOHMposepa.

Cratyc SGA
Cratyc OnucaHune KomeHTapumn
[oCTynHbIX NCTOYHUKOB OtobpaxaeT KOnMM4ecTBO  AOCTYMHbIX | ICTOYHMKM  3arpyxatoTca B naket
NCTOYHMKOB Ha RC. danna sga.fboot nnn Ha pene yepes
npunoxeHve SGA.
C6ow NCTOYHMKOB OTtobpaxaeT KONMMYecTBO  MCTOYHMKOB

KOTOpbIE He YAanoch 3arpy3uTb B NaKeT.

Craryc FBOOT

Otob6paxaer ecnu FBOOT davin Obin

YCTaHOBJIEH UNN HET.

Korpa FBOOT
VNCTOYHUKM
sga.fboot

3HeproHesasncumMyo

BKIMlOYEeHHble B
3arpyxarTcd B

YCTaHOBIEH,
cann

namMmaTb

yctponctBa. Ypanenve FBOOT He
yaansieT UCTOYHWUKM U3 NaMaATw.

lMpumeyaHus:

e Ecnu umeromcs HeucripaeHble UCMOYHUKU, 8epHUMecCh 8 npunoxeHue SGA u nposepbme hyHKUUOHaTbHbIE

6710KU U CChIfIKU.

e  PabomocrniocobHocmb SGA He3asucuma om pexuma pabomel ycmpoticmea (MecmHbIl unu OucmaHUUOHHbIU).

[nsa nogpobHoro onucannsi cM. pykoBoacTeo nonb3osaTtens NOJA 5019 YmHele CeTn (SGA).

PykoBoacTeo nonb3oBarensa OSM

YnpaBneHue u MHOUKaUUA
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85.2 3ameaneHue nornku

ECNn KOMMUYECTBO MOTMYECKNX OnepaLuil CHXAeT NPOWN3BOAMUTENLHOCTb ycTpoiicTea ), pene orpaHUuuT
pearMpoBaHuMe Nornyeckmx npoLeccoB. 3aMmenrneHve norvku npoussenetcs Ha 30 MUHYT Unu 4O 3arpysku
HOBOW KOHpUrypaLm Noruku unu nepesarpysku CUCTEMBI.

Korga npuMeHeHo 3amMenneHue Jroruky, pene npuMeHUT MUHUMYM 200 mc MHTEepBan mMexay 06pa6OTKOl7I
nornyeckux cobbituin. Bo BpemMA JaHHOro npouecca HekKoTopble cobbiTus MoryTt ObITb nponyuleHbl.

lpumeyaHue 1: Pene npumeHum 3amedneHue moauku koz2da 200 unu 6onee roaudecKux
8bI4UCIeHUU MPOU3OWIIO Ha rnpomsixeHuu nobbix 3 cekyHd. bydem omobpaxeHo
coobujeHue o HeucrnipasHocmu “Tlpobriema KoHgbuzypauuu noauku”. CM. dacmb
11.6.

8.5.3 Mopor 3ameanneHuna SGA

Ecnu konnyecTBo BbINOMHEHHbIX SGA coBbITUIA B OAHOCEKYHAHOM NMPOMEXYTKE BPEMEHM MNpEBbILLAET Nopor
3amenneHus (150 cobbiTuiM), NPUMEHSIETCA BpeMeHHas 3afiepkka npexae YeM YCTPOMCTBO MOXET NepenTu
K BbIMONHEHWIO CINEAYIOLLErO COBLITHS.

Mopor 3ameaneHWs M BpeMeHHas 3adepXka 3aBUCAT OT KOMM4YecTBa MNPUIIOXKEHUA 3anyLlleHHbIX Ha
YyCTPOWCTBE, Hanpumep, ecnu 3anyweHo ogHo SGA npunoxeHwe, To nocne BblnonHeHua 150 cobbiTui
BpeMeHHas 3afepxka cocTaBuT 1Mc, ecnu 3anyLueHo ABa SGA NpunoxeHus, To kaxaoe npunoxexHve dyaet
MMEeTb Mopor 3ameanienHnsa 75 cobbiTuA M BpeMeHHast 3adepxka Oyaet 2mc, ecnu 3anyweHo Tpu SGA
NPUNOXeHNs1, TO Kaxkgoe npunoxeHue byaet nmeTb nopor 3amenneHns 50 cobbiTuin 1 BpemeHHasa 3agepxka
oynet 3mc n T.4.

lMpumeyaHus:

e  BpemeHHas 3adepxka 6ydem npumMeHsmbCS mMosibKo Ol 8CMPOEHHbIX MPUIIOXeHUl, Komopbkle docmuaiu
rpedenibHO20 rnopoeaa.

e HauyuHasi ¢ npowusku 1.16 u Oanee, pene Oonyckaem OOHOBPeMeEHHbIU 3arnyck He 6onee mpex SGA
B8CMPOEHHbIX MpunoxeHuUl (ecnu npunoxeHue SGA paspabomaHbl Orisi bosiee paHHUX 8ep-Cull MPOWUBKU,
rnoxaryticma, Hecume 8ce HeobxoOuMble U3MEHEHUs, 4mobbl y6edumbcs, Ymo Ucnonb3yomcs mMosibKo mpu
pecypca).

e Y Bac moxem O6blmb HECKOILKO BHYMPEHHUX Pecypcos, C8sI3aHHbIX C OOHUM npunoxeHuem SGA.
lNoxxanyticma, obpamumeck Kk Pykogodcmey ronb3oeamesii NOJA 5019 no aemomamu3sayuu yMHbIX cemel
(SGA) dns bonee nodpobHol uHhopmayuu.

m YnpaBneHMe u vHAUKauus PykoBopgcTeo nonb3osarensa OSM
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9 YcTtaHOBKa

MoaroToBKy 06OpyOoOBaHMs K YCTAHOBKE PeKOMEHOYeTCs NMPOBOAWUTL B YMCTOM MACTEpPCKOW U Mocre 3Toro
noaroToBreHHoe o6opyaoBaHNe OOCTABMSATE HA MECTO YCTaHOBKY.

9.1 PacnakoBka o6bopyaoBaHus

PBA OSM wu wkad ynpasneHns RC ynakoBaHbl B OAWH SALWLMK, KOTOPbIA COAEPXKUT:
e KpaTtkoe onucaHue cTaHOApPTHbIX MCNbITAHUA W PYKOBOACTBO MOMb30BaTenss B KapMaHe Ans
[OKyMeHTOB Likada ynpasneHns RC
KoMmyTauunoHHbIn moaynb PBA OSM
Ckoly ans kpenneHus Ha ornope u 60NTbl ANA NPUCOEANHEHUS K PEKITOY3epy
RC koHTponnep
CoeauHuTenbHbIl Kabenb
TCH (ecnu npegycMoTpeHo 3aka3oMm) 1 ckoba Anst KpenrneHust Ha ornope

TpaHCNOPTUPOBOYHBIN SALLUMK OTKPbIBAETCS CO CTOPOHbI NaHenu 3aduKCUpoBaHHOW netnsaMu. BepxHsas
naHenb 1 BOKOBble MaHenu fAwmka MoryT ObiTb yaaneHbl nyTeM 3armbaHus MeTanuyeckux netenb BBepX,
yTO obecneunBaeT AOCTYN ANA U3BNEYEHNs NPoayKTa.

CAUTION: Inappropriate lifting of either the OSM recloser or RC

cubicle can result in personal injury or equipment damage.

9.2 NoarotoBka wkadpa ynpasneHusa RC

BaTtapes wkada ynpaeneHus MOXeT GbiTb paspshkeHa BO BpeMsi TPaHCMNOPTUPOBKU UK xpaHeHus. Mepen
npoBeAeHVEM MOArOTOBUTENBHBIX MPOBEPOK, LiKad ynpaBneHns 4OMKeH GbiTb nogkntoveH k AC nuTaHuio.

9.2.1 CoeaunHeHuna AC MNMutaHusa

Wkadpa ynpasneHmsa RC gormkeH ObiTb nogkntodeH kK AC nuTaHuio, CoOeaMHEHHoe Yepe3 aBTomart Lwkada
ynpaeneHus. Lkad ynpaBneHuss HacTpoeH Ha COOTBETCTBYOLlee HanpshkeHwe nuTaHusa (110Bac wnwm
220Bac) Ha 3aBofe npou3BoauTens no 3anpocy KrnmeHTa.

CwMm. yacTb 4.4 ans nogpoBHoro onncaHms KoHpurypauum n nogpobHOCTEN N0 COEANHEHMIO.

WARNING: Incorrect wiring of the auxiliary supply can result in

ersonal injury or equipment damage. The earth wire MUST be
onnected before energising the auxiliary supply

9.2.2 CoBmecTumocTtb RC n OSM

Peknoysep OSM wun wkad ynpaBneHns RC conocTaenstoTCsd M COBMECTHO TECTUMPYKTCA Ha 3aBoge
npounssoauTens. Tun peknoysepa onpegensietca cepunHbiM Homepom OSM. BaxHo, 4TOOblI cepuiHbIn
Homep OSM Ha KOMMyTauUMOHHOM MoAyrne coBnagar ¢ cepuiiHbim Homepom OSM 3anporpamMmvpoBaHHOM B
RC koHTponnepe. CM. yacTb 9.2.5.

Habop koadhduUMeHTOB KanubpoBKM OaTYMKOB [OOMKEH ObiTb 3anporpamupoBaH B namsATb pene RC
KOHTponnepa Ans npoBedeHuss M3MepeHuidi B npedenax cneuudukaumm. Bo Bpemsi npoBeaeHus

PykoeopcTeo nonb3osarens OSM YcraHoBKka m
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CTaHOApPTHbIX  3aBOACKMX  MCMbITAHUA, KO3(MUUMEHTbI KannubpoBkM cBsidaHHble ¢ OSM  Obinu
3anporpamMmpoBaHHbl B NamsaTe RC koTopbIi naet B koMnnekte ¢ gaHHelMm OSM. B cnyyae, ecnu ato He
Oblno npounsBedeHO, HaboOp KOPPEKTHbIX KO3(UUMEHTOB KanMOpOBKM AaTyMka W CEPUNHBIA HOMEp
peknoysepa OSM gomkHbl ObITb 3anporpamMmmpoBaHHbl B pene. KoadpdurumeHTbl namepenna OSM 3anucaHbl
BO BXOAALLEM B KOMMIEKT KPaTKOM ONMMCaHUN CTaHOapTHbIX TECTOB.

I'IapHaﬂ yCTaHOBKa yCTpOVICTB He npuHuunmanbHa, HO XenaTtelibHa, B MNPOTUBHOM cCliydae WusMepeHusa
napamMeTpoB NMHUN MOTYT BbITb HEe TOYHbIMKU. Ecnin TpebyeTca nporpammpoBaHue ana apyroro OSM, yactb
5.2 onucbiBaeT pacnonoxeHne HacTpoek nameperHmn RC. NHave, nporpammHoe obecneveHne CMS moxeT
ObITb MCNOMNL30BaHO AN 3arpy3ky NpeaBapuTenbHO NOArOTOBNEHHON KOHMUrypaummn dana.

CAUTION: Incorrect Measurement coefficients may result in

performance outside of specified accuracy for voltage and current
measurement.

Ecnn KoppekTHble HacTpOWKU M3MepPeHUn Obinn yTepsiHbl, CBSXXKUTECH C OnvXanwum ocrucom KomnaHum
NOJA Power nnn ee OnCTpubbIOTEPOM AN MOMyYeHUs1 HacTpoek. [na npenocTaBneHnsi KOPPEKTHbIX
HacTpOoeK Bbl 4OMKHbI OyaeTe cooWnTb CEPUNHBIA HOMep pekroy3epa OSM, KOTOpbI HAOWUT Ha 3aBOACKOW
Tabnuuke.

9.2.3 NMepBOHavYanbHbIe NPOBEPKMU

Wkadp ynpaBneHns RC nocTaBnsieTcAd C HacTpoWkamu 3awuTbl Mo ymonyaHuio. [lepeg BBooom B
aKcnnyartaymo, HeobxoaMMo YyCTaHOBUTL COOTBETCTBYIOLLME YCTABKN ANst KOPPEKTHOrO (OYHKLMOHNPOBaHUS.

Mepen Havanom TecTupoBaHWs ybegutecb, 4TO nogknodeHo AC nuTaHue. [locne aToro, OTKpounTe
3alLUMTHYIO0 ABepuy U BKMounTe aBTomart batapen. YbeauTecnh, 4To Ha akpaHe Y nosisunoce coobuieHne o
3anycke cuctemsl, muraet ceetogmog CUCTEMA B PABOTE Ha MY u gpyrue Ha SIM, pene u I/O moayne
(moaynsx).

1. Haxmute nobyto kHonky Ha [Y gna Bknoyenus XKKIO ¢ otoGpaxeHuem akpaHa CTATYC
CUCTEMbI.

Hasuraumsi no naHenu

[Bkmtoyume naHens] = [CTATYC CUCTEMbI] = CTATYC CUCTEM®I

»OCHOBHbIE« MPEAYNPEXAEHNA HEWCNPABHOCTU

lata/Bpema : 21/01/2011, 10:00:18

KoHpur : 3 tda3Hbin, Peknoysep
CTaTyc : BKJWYeH
nU3MepeHusn KayecTBO 3/3Heprum
BX0zbl/BbIX0Abl WCTOYHUK NUTaHuUA
3aumTa NMopTbl KOMMYHUKaLMK
ABTOMATUKA NMPOTOKObI

JNloruka

m YcraHoBKa PykoBopcTeo nonb3osarensa OSM
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HDOBepre 0arty n Bpems. |/|HCprKLI,I/I‘i| no HaCTDOV’IKe OaTbl U BpEMEHN M306pa>|<eHa HVXe.

Hasurauus no naHenu HACTPOUKKM YACOB PEAJIBHOIO BPEMEHU

[Bkrroyume naHenb] = [CTATYC CUCTEMBI = nata: 21/01/11

[Haxxmume CBPOC] Bpems: 14:12:10

3 dopmaT AaThl an/mm/rr

[FTTABHOE MEHHKO] oopmMaT BpEMEHMU 24 yacoBoi#t
& [Hacmpoliku cucmemi] Yacoson nosAc (4) +00.00

& [Hacmpoliku YPB] =

Bbibepute napameTp, BBeguTe napornb (naposib no ymondanuio “NOJA”), UISMeHUTE HACTPOWKY.
VMcnonbaynte CTpenku ans naMeHeHnsa HacTpoeK.

Haxvmunte BBO[L, onst npumeHennsa nameHeHun unu CBPOC ans oTmeHbl.

2. Bbibepute TMPEOYMNPEXOEHWA wnn HEWCMPABHOCTW u Haxmute BBOL ana npocmoTpa
nogpobHocTen.

HaBurauus no naHenwu
[Bkntodume naHenb] = [CTATYC CUCTEMBI|
G [MPEAYIPEXXAEHUA] =

CTATYC CUCTEMbI
OCHOBHbIE »NPEAYNPEXAEHUA HEWCMNPABHOCTU

21/01/2011, 14:12:18
OSM oTcoepunHeH

Haxmute CBPOC ans Bo3spata B meHio CTATYC CUCTEMBbI.

3. Bblbepute “YicTouHMK NnTanns”, BbIbepuTe Bbixod BHELLHEN HAry3ku n nameHuTe yctaBsky ¢ OTKN Ha
Bkr.

Hasurauua no naHenwu
[Bxkmmoyume naHenb] = [CTATYC CUCTEMBI)

& [MecmoyHuk numaHusi]

CTATYC WUCTOYHUKA TMUTAHUA

nocnepgHee OTKJ NUTAHUA:
12:01:14 16/11/2010
& [MumaHue eHewHel Hazpy3Ku] =

AC nuTaHue OTKN
HanpsaxeHue b6aTapeu (Ubt) 13.8B
Tok baTapen (Ibt) 0.50A
3apan 6atapeu (%) 100

MUTaHWe BHeIHEeN Harpy3ku oTKN
TecTupoBaHue bHaTapewu HayaTb

Pe3ynbTaTbhl NpoBepku baTapewu:
04:44:03 AM 02/10/2015
TecT 6aTapen nponaeH ycneuwHo

Y6eputech, 4To HanpsbkeHve B 12Bdc npucyTCTBYeT Ha TepMuHanax BHELUHEN Harpysks mogyns
SIM. YcTaHOBUTE HanpsiKeHWE NUTaHWUS! BHELLHEN Harpy3kn obpaTHo Ha oTkn, Haxmute CBPOC ans
Bo3BpaTa B MeHio CTATYC CUCTEMBbI.

PykoeopcTeo nonb3osarens OSM YcraHoBKka m
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4. Ecnu ycTaHOBneHbl JononHuTenbHble Mogynu /O, ybegutecb, 4YTO MUraloT CBETOAMOAHLIE
nHoukaTopbl paboTbl Moaynei. Ceetoamoa I/O mogyns 1, muraeT oavH pas B cekyHay, cBeToamuon

I/0 mogyns 2, muraeT ABa pasa B CEKYHAy.

Hasuraumsi no naHenm

[Bkmmoyume naHenb] = [CTATYC CUCTEMBI = [Haxmume CEPOC]

4
[FTTABHOE MEHHQO]
& [Hacmpoliku cucmembi]

& [Hacmpoliku /0] =

HACTPOMKW BXOJLOB/BbIXOL0B

PeXmMm yCTponcTBa
MeCTHble BXO/bl:
I/0 1:
I/0 2:

KoHdurypauma I1/0
CepuiHbIA HOMep
0151200090407

MeCTHbIN
MeCTHbIN
MeCTHbIN

I/0 Homep
1

Y6eautech, 4To cepuiiHbIn Homep I/O moaynsa (Mogynen) oTobpaxaeTcs Ha NaHenu.

5. C askpaHa CTATYC CUCTEMBbI, Bbibepute n npocmotpuTe Bxoabl/Beixogpbl, 4To6bl yOoeauTbes, Y4To
I/O mogynu otobpaxatoTca koppekTHo. ObpaTute BHUMaHue, ecnn /O mMoaynb He NOLCOELMHEH,
unu BbiBegeH, H/O 6ynet otobpaxeHo B cpoke CTaTyc BXOO0B/BLIXOO0B.

HaBuraumsa no naHenu
[Bkmmoyume naHenb] = [CTATYC CUCTEMBI|
& [Bx00bI/Bbixo0bl] =

CTATYC BXOA0B/BbIXOA0B

MeCTHble BXOJbl: BbiBeJeHO
1 2 3
Na Na Na

I/0 moaynb 1: BbiBeAeHO

1 2 3 4 5 6 7 8
OTKA OTKNA OTKA OTKA OTKA OTKA OTKA OTKA
OTKA OTKNA OTKA OTKA OTKA OTKA OTKA OTKA

BXx:
BbIX :

I/0 moaynb 2: BbiBe,EHO
1 2 3 4 5 6 7 8

BX: H/A  H/AL H/A H/O H/AD H/L H/D H/R
BbIX: H/A  H/AL H/A H/O H/AD H/L H/D H/R
OCHOBHbIE HACTPOWKM
HanmeHoBaHue | O603HayYeHue OnanasoH PaspeluieHue | 3aBoAcKMe HACTPOUKHU
I/O mogynb 1 /101 BbiBegeHo/BeegeHo/Tectl/Tect2/Tect3 | — BbiBegeHo
lMpumeyaHue: Bbibop pexumos (BoiBegeHo/BeeneHo/TecTt1/Tect2/Tect3) npumMeHuM mornbko 8 mom crydyae. Ecru

ecrnu coomeemcmeeHHbIl MoOyrib MpuUcoedUHeH U ycmaHosieHa cesi3b Mexdy modynem u Y.

6. Boibepute pexum Tect1 gna I/O mogynsa. B atom pexunme, npunoxeHne paboyero HanpskeHus K
nobomMy Bxody npvBedeT K U3MEHEHWMI0 COCTOSIHUSA BCeX BbIXodoB. [MpuknagbiBas HanpskeHue K
Kaxxgomy Bxofy ybeamtecb B U3MEHEHUM COCTOSIHMSA BCeX BbIxogoB. CM. yacTb 8.4.2.

7. To 3aBeplleHWio, YCTaHOBMTE MNPOTECTUPOBAHHLIA MOOYNb OOpPaTHO B COCTOSIHME BbIBEOEHO.
Haxxmnte CBEPOC ana Bosspata B MeHio CTATYC CUCTEMBbI.

BbILIJEI'Iepe‘-IVICJ'IeHHbIe NMPOBEPKN NoaTBEepXOarkT paGOTOCI'IOCOGHOCTb cuctembl RC ynpasJieHuna 1, 4To OHa
MOXET ObITb COeaNHEHa C peKroysepom OSM gna ganbHenwero TECTUpPOBAHUA.

YcraHoBKa
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924 CoeanHuTenbHbIN Kabenb

CHumunTe NNacTUKOBYKO 3alUMTHYH YNaKOBKY C KOHLOB kabens un OCMOTpUTE coeagunHeHna n cam kabenb Ha
Hanun4yne nospem,qul/uZ.

MpucoeanHuTe kabenb Kk pasbemy mogyns SIM BHyTpu wkada ynpaBneHus. 3aduKcupyinTe coeamHeHne
npu oMoy 3axmnma (Haxxmute Ha 3aXMMHOE KOMbLO M NMPOBEPHUTE [0 KNuKa, NpUMepHO 1/3 oT NonHoro
noBOpOTA).

Y6eaunTtecb, 4YTo Kabenb He NOABEPXEH Ype3MEPHOMY HaTSXKEHUIO A0 TOro, Kak kabenb GygeT 3akpensieH B
OTBEPCTUM LWKadba ynpaBneHus 4ns coeanHUTENbHOro kabens.

CAUTION: The control cable has a minimum bending radius of

150mm. Do not bend below this value during installation as the
control cable will be damaged.

9.2.5 PaboTta peknoysepa OSM

Mocrne w3BnedeHusi pekrnoysepa OSM M3 TPAHCMOPTUPOBOYHOMO SLLMKA OH AOSKEH OblTb MOMELLEH Ha
paGounit CTON U POBHYH MOBEPXHOCTb.

1. lNpucoeauHuTe COeaVHUTENbHLIN Kabemnb K pa3beMy B OCHOBaHWMW pekrioysepa U ybeauTech, YTo
pasbeM HagexXHo 3adMKCUPOOBaH NP NOMOLLIY COOTBETCTBYHOLLMX 3aKMMOB.

2. Haxmute kHonky BKII/OTKI naHenu ynpasneHus. MNMogoxaute 60 cekyHa (pekomeHayemoe Bpemsi
NOMHON 3apsaKM KOHAEHCATOPOB BKITHOYEHUS U OTKIOYEHMS MaBHbIX KOHTAKTOB) A0 Havana paboThbl
C peknoysepoM. Ybeautecb, YTO CEpuMHbIN HOMEpP U Modenb peknoysepa OSM cosnagatT €
CEPUNHBIM HOMEPOM M MOAENbI0 OTOBpaKeHHbIMKU Ha akpaHe Y. YbeauTecsk, 4TO roput CBETOAMOS,
OoTpakaloLLMN MOMOXEeHNe MaBHbIX KOHTAKTOB M COBMagaeT C MHOUKATOPOM MOMOXEHMS rnaBHbIX
KOHTaKTOB B OCHOBaHuWM peknoysepa. Ecnn OSM BknoyeH, HaxmuTte kHonky OTKIT Ha T1Y nu
ybeautecb, 4YTO peknoysep OTKMYMICS, FOPUT CBETOAMOA OTKMOYEHHOrO MOSIOKEHMS [MaBHbIX
KOHTaKTOB M MHAUKATOP Ha pekrnoysepe nokasbiBaeT OTKOYEHHOE COCTOSHUE.

3. Haxmute kpacHyto kHonky BKJ1 n ybGeamtecb, 4TO pekrnoysep BKIIHOUWIICA M FOPUT CBETOAMOA
BKITHOYEHHOIO COCTOSAHMS.

4. Otkntounte OSM UCnofb3ys KOMbLO MEXaHWYeCKOro OTKIIOYEeHUss U ybeamuTecb, YTO MexaHU3m
NPUBOAUT K OTKIMHOYEHWIO TMaBHbIX KOHTAKTOB.

5. Bknouute MY, Ha 3kpaHe nosisutca okHo ‘CTATYC CUCTEMbI'. Beibepute ‘TlpegynpexaeHus’ u
ybeautecb, 4Tto oTOBpaxeHOo coobueHne ‘MexaHudecku 3anpeT AlB’. 370 o03HavaeT, 4TO
pekrnoysep He MoxeT BbITb BkrtoveH. Haxmute kHonky BKIT Ha MY u ybeauTech, 4TO BKIOYEHUE
rMaBHbIX KOHTAKTOB He MOXeT BblTb NPOU3BEAEHO.

6. HaxmuTe Ha KonbLo MEXaHMYECKOro OTKMOYEHUS OIS BO3BpaTa pekKkroysepa B pa6oqee COCTOsAHME.
Y6eaunTtecb, UTo HaxxaTue kHonkn BKJ1 NPUBOAUT K BKITHOYEHUIO IMaBHbIX KOHTAKTOB peKrioy3epa.

7. Tlepengnte B MeH ‘HacTpoikm cucTeMbl’, Kak NMoKa3aHO Ha guarpaMMe Huke u ybeautechb, 4YTO
cepuiiHbin Homep OSM oTobpaxeHHbin Ha [1Y coBnagaeT ¢ HOMEpPOM HabuTbiM Ha Tabnuyke
peknoysepa. Takke ybeguTecb, u4TO KO3apduMuMeHTbl HanpsbkeHna OSM coBnagalT C
KoathdmUMeHTaMM YKa3aHHbIMW Ha JOKYMEHTE TeCTUPOBaHNA NOCTaBNsieMOM C pekrnoysepoMm OSM.

PykoeopcTeo nonb3osarens OSM YcraHoBKka m
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Hasuraumsa no naHenu

KAJIMBPOBKA OSM
[Bkntoyume naHenv] = [CTATYC CUCTEMBI = Mogens OSM <M 38-12-800-300
[Haxkmume CBPOC] Tun OSM 3 $a3HbIM
3 CepuiiHbIi HOMep OSM 0200112080770
[FTTABHOE MEHHKO] Ko3ahduumeHTbl OSM:
& [Hacmpoliku cucmembi] A/KA A/MB A/MB
& [Kanubposka OSM] = CIa 0.4000 cua 0.0157 cur 0.0157
CIb 0.4000 Cub 0.0157 Cus 0.0157
CIc 0.4000 Cuc 0.0157 cut 0.0157
CIn 0.4000

8. Haxmute CBEPOC gns Bosspata Ha ctpaHuily HACTPOMKU CUCTEMBI.
9. Yb6eauTechb, YTO rMaBHblE KOHTaKTbl PEKIOY3epa HAaXOASTCA BO BKITHOYEHHOM COCTOSIHUN.

10. Ha ctpaHunue CTATYC CUCTEMbI Bbibepete ‘N3mepenus’. Myctute 20A TOK, noo4yepenHo Mo
ofHon dhase 3a pa3 n ybeguTecb, YTO MOKAa3aHUSA TOKOB dasbl M 3eMIM KOPPEKTHbI AN KaXKaon

dasbl.
Hasurauus no naHenu W3MEPEHUA
[Brmioyume narens] = [CTATYC CUCTEMb]] | >MOWHOCTb< dHeprua no dasam
Ipyrue 3Heprua 3x (asHas
& [U3mepeHus] =
HanpsixeHuns (kB):
A 0.0 B 0.0 c 0.0
R 0.0 s 0.0 T 0.0
AB 0.0 BC 0.0 CA 0.0
RS 0.0 ST 0.0 TR 0.0
Tokn (A):
A 20 B O c 0
N 20 12 0

11. MNMpn HeoBXoANMOCTU NPOBEAEHMNS BbICOKOBOSIbTHBIX TECTOB, CM. YacTb 9.3.2.
12. BoikntouuTte MY Haxae kHonky BKIT/OTKI1 n otcoegunnte AC nutaHume.

13. OTknounTe coeamMHUTENbHbIN Kabernb U MOMECTUTE MIAaCTUKOBYIO 3aLLMTY OT Briari v nbiiy o6paTHo
Ha KOHTaKTbl pa3bema.

BbllwenepeuncneHHble 4eNCTBUS NOATBEPXKOAIOT KOPPEKTHYO paboTocnocobHocTe OSM u RC.

9.2.6 NMporpamupoBaHue yctaBoK

YcraBku wkada ynpasnerHmst RC gomkHbl ObiTb 3anporpammpoBaHHbl KOMMETEHTHBIM TEXHUKOM CO 3HaHUEM
obopynoBaHusa, CMS (SCADA KOMMYHMKaLMK), Kak OnNnMcaHo B AAaHHOM PYKOBOACTBE U B COOTBETCTBMU C
Ha3Ha4YeHneM yCTPOMNCTBA KOHKPETHOMY NPUMEHEHMUIO.

AUTION: Settings for this device require an understanding of the

quipment and the conditions of service. Incorrect settings will
esult in equipment maloperation.

YcTaBku MoryT 6bITb BBEAEHbI Bpy4YHYto Yepes 1Y nnm nepedaHsl U3 nporpammHoro obecneyeHns CMS. Cwm.
yacTb 4.3 MporpammMHoe oGecneyeHne CMS. MporpammpoBaHue MOXET ObiTb NPOM3BEAEHO Ha MecTe Unu

m YcraHoBKa PykoBopcTeo nonb3osarensa OSM
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N3 MacTEPCKOWN C KOMbMbIOTEPOM C NMpeayCTaHOBIEHHLIM Nporpammbiv obecrneceHnem CMS Ha ycMoTpeHne
none3osatend. [Ons npenoTBpalleHnss HeaBTOPU3OBaHHbLIX WM3MEHEHMW B HACTPOWMKax Wnu ycTaBKax
pekoMeHOyeTCcs CMeHUTb NpeaycTaHoBMNeHHbIM naporb “NOJA”. Cm. yacTe 11.10.5.

9.3 NMoarotoBka peknoysepa OSM

9.3.1 TepMUHanbl BbICOKOBONIbTHOro coeauHeHna OSM

MpoBepbTe, YTO BLICOKOBOMbTHblE TepMuHanbl OSM He 3arpsisHeHbl. [danbHenwel noaroToBKU He
TpebyeTcs.

9.3.2 BbICOKOBONbLTHOE UCMNbITaHUE NPOMbILLUIIEHHON YaCcTOTbl

Bce yctponctBa HapyxHoro npumeHeHusa NOJA Power MpOXOAAT BbICOKOBOMbTHbIE —MCMaTaHus
NPOMBILLNIEHHOW YacToTbl B COOTBETCTBUM C TpeboBaHnsmun ANSI C37.60 M TeCTMpOBaHWE Ha YaCTUYHYLO
paspsagky nepeq oTnpaBrieHWeEM € 3aBoga npouv3soguTens. Npy HeobxoaMMoCTV NpoBefeHust TECTOB MO
YacToTe MOLLHOCTU Nepen YCTaHOBKOW, pEKOMEeHOyeTCs TeCTMpoBaHme Ha Bbliaepkky 80% ANSI C37.60 ans
NOATBEPXAEHUSA LIENTOCTHOCTU M3onsaummn 6e3 ypeaMmepHOro BO3OeNCTBUSA Ha KOMMOHEHTbI M30NALMM.

HomuHanbHoe HanpsixxeHue o6opyaoBaHusi | PekomeHaoBaHHOEe 1 MMHYTHOE HanpsiXXeHue AN TeCTUpoBaHUs
15kB 42kB AC 50kB DC
27kB 50kB AC 60kB DC
38kB 56kB AC 80kB DC

MopaniTe HanpsbkeHne K BbICOKOBONbTHOM Lienu OSM B COOTBETCTBMM C BblLLENPUBEAEHHON Tabnuuen Ha
OOHY MUHYTY.
Bbicokoe HanpsikeHne A0MKHO ObiTb MO4AHO TOMBbKO HA BbICOKOBOSbTHbIE TEpMUHanbl OSM.

Peknoysep OSM pomxeH ObITb coeanHeH co wWwkadpom ynpaBneHus RC coeguHUTENbHbIM Kabenew.
MaBHble KOHTaTKbl PeKnoy3epa AOMKHbI OblTb BO BKIHOYEHHOM COCTOSIHUN.

1. CoeauHnTe TOYKM 3azemrieHus (MCromnb3ysk MUHUMYM 1.5Mm? nposoa) OSM peknoysepa, RC u
TecToBOro obopyaoBaHus ¢ 3eMren.

2. lpu wncnonb3oBaHMM OAHOMA3HOrO TecToBOro o6OpyAoOBaHWSA, TecTUpymte Kaxayw dasy
WHOMBUOYANbHO WNWU, €cnyu NPeanoYTUTENbHO, OAHOBPEMEHHO Bce Tpu dasbl. McnonbayinTe
npegoxpaHUTENbHbIN NPOBOA, ANd coeanHeHna as.

MoganTe dpasHoe Hanps>KeHne CUCTEMbI Ha BbICOKOBOSbTHbIE TepMUHaAnbl OSM.

4. Ha ctpanuue CTATYC CUCTEMbI Bhibepute “Usmepenmns”. MNoareepanTe nokasaHUs HANPsHKEHUN
Ha KaXXaoM 13 LWeCTn TepMmnHarosB.

Y W3MEPEHMS
aBurauna no naHenw >MOWHOCTb< dHeprus no ¢asam
[Bkmoyume narens] = [CTATYC CUCTEMBbI] Apyrue SHeprua 3x hasHas
 [Msmepenus] = Hanpsaxenua (kB):
A 6.3 B 6.3 Cc 6.3
R 6.3 S 6.3 T 6.3
AB 10.2 BC 10.2 CA 10.2
RS 10.2 ST 10.2 TR 10.2
Tokn (A):
A 0 B 0 c 0
N 0 12 0

5. OTKMounTE BLICOKOE HanpshkeHne N oTCoeANHUTE BbICOKOBOSbTHbIE TepMuHarbl OSM.

6. OTcoeanHuTe COeaMHUTENbHBIN Kabenb oT peknoysepa OSM.

PykoeopcTeo nonb3osarens OSM YcraHoBKka m
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CAUTION: Inappropriate energisation or excessive voltage may
result in equipment damage.

WARNING: Inappropriate grounding of the recloser, cubicle or test
equipment will apply hazardous voltage that may result in
personnel injury or death or equipment damage.

Only personnel trained in HV testing should carry out the tests
described in this section.

9.3.3 MoHTaXxHoe KpenneHue

MoHTaxHoe kpenneHune Ha onepe ansg OSM15-310 n OSM27-310 06bIMHO NOCTaBNATCSA NPUKPENIIEHHBIMA
K KOMMYTauUMOHHOMY Moaynto peknoysepa. [Ona OSM38-300 MOHTaXHOe KpenneHne Heobxoammo
NPUKPENUTb CaMOCTOSTENbHO. [Nsi NPUKpPenneHmss MOHTaKHOW ckobbl k OSM15-310, OSM27-310 wnun
OSM38-300 ncnonb3ynte noctaBnsemble B komnnekre M12 6onTbl 1 Wanbsol.

Osa M20 6GonTta AnNs NPUKPENNEHNs MOHTAaXHOW CKOObl K OMope He npunaralTcs C MNOoCTaBnseMbIM
obopyaoBaHuem.

9.4 YcTaHOBKa Ha y4yacTke

HwxenepeuncneHHble pekomeHgauun paspaboTaHbl C Lenbio MUHMMU3AUUK Tpygo3aTpaTt npu yCTaHOBKe
obopyaoBaHusa n nsdexaHus NOBpEXaeHWNA.

CAUTION: Failure to comply with installation recommendations
may result in equipment damage.

WARNING: Follow all locally approved safety procedures when
installing or operating this equipment. Failure to comply may
result in death or severe personal injury.

94.1 TpaHcnopTUPOBKA K MECTY YCTaHOBKMU

Ona TpaHcnopTupoBKM OGOPYAOBaHUA K MeCTy YCTaHOBKM pekroysep, RC v coeguHuTenbHbIM kabenb
JOIDKHbI GbITb YNiakoBaHbl 06paTHO B TPAHCMOPTUPOBOYHbIN SILLMK, Kak ObINo AOCTaBIEHO C 3aBoAa.

Jio6oe obopynoBaHMe KOTOPOE MOXET GbiTb MOBPEXOEHO OT BO3OEWCTBUSA MblnW, rPsiav, BoAbl, UNWU BRnaru
OOIMKHbI XPaHWUTBLCA B UYNCTOTE W CyXUX YCIOBUAX, MNeped TeM Kak oBopygoBaHue 6yaoeT yCTaHOBIEHO.
Hanpumep, oba koHUa OTCOEAWHEHHOro COEAVMHUTENBbHOro Kabemns OOMmKeHbl ObiTb 3aKpbiThl 3aALUTHOW
yNaKoBKOW Kak GblNo 4OCTaBIEHO ¢ 3aBoja.

9.4.2 BbiCOKOBONbLTHLIN orpaHu4uTesnb nepeHanpsxeHusa (OMNH)
lMepen yCcTaHOBKOW pekrioy3epa Ha ONnope pekoMeayeTcsl yCTaHOBUTb BbICOKOBOMbTHbIE OINH Ha OSM.

Bce wectb OIMH moryT GbiTb 3akpenneHbl Ha KOMMYTALMOHHOM MoZyllie Ha MNpedyCMOTPEHHbIX TouKax
kpennenus. Ans kpennexnust ONH Ha kOMMyTaLMOHHOM MogyIe npeaycMoTpeHbl 13MM OTBEPCTHUS.

m YcraHoBKa PykoBopcTeo nonb3osarensa OSM
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[0nsa coegunHeHna c nposoaamMu BbICOKOBOJSIbTHOW NIMHUN pekomMeHayeTCA ucnosfib3oBaTb MNialledyHble
coeanHeHna 1 MMHUMalribHO BO3MOXKHYHO OJTMHHY nMpoBoAa.

94.3 YctaHoBka OSM

OSM nmeeT yeTbipe To4ku nogbema. lNepen nogbLeMom, ybeamTech, YHTO MOHTaXHas ckoba ycTaHoBMeHa Ha
OSM.

MoHTaxHasa ckoba 3akpennseTtcst Ha cton6e asymss M20 6ontamm ¢ paccTosiHNEM MexXAay LeHTpoB 280MM.
3aTtaHnTe BepXHMI BONT, MOCME 3TOro BCTaBbTE U 3aTAHUTE HWXKHUIA OONT AN 3aKpenneHus pekrnoy3epa Ha
onope.

MoHTaxHas ckoba Takke MoxeT BbITb UCNOMNb30BaHa A58 KPENneHns pekroy3epa Ha 6eToHHOW onope npwu
nomMoLum 6onTa NPOXOoAsLLero Yepes BepxHee OTBEPCTUE U CTanbHOW NEHTbl MPOXOAALLEN Yepes HuxHee
OTBEPCTUE U BOKPYT OMOPbI.

lMpumeyaHue: MoHmaxHasi ckoba makxe no3eosiiem ucronb3oeamb C-3aXUMbl, KaK asbmepHamusy 6051mosomy
KpenneHuro.

CoeanHuTe BbICOKOBOSbTHBIE MPOBOAA C BbICOKOBOMBbTHLIMU TYHHEMbHLIMA COEOMHEHUSIMU Ha KaXKOoM
BbICOKOBOJIbTHOM BBOAE. 3aTsaHuTe O6OoNnTbl C BHYTPEHHUM LUECTUrPaHHUKOM MNpM  Nomowm 8MMm
LecTurpaHHoro knoya 4o 30Hm.

Ecnun BbICOKOBONbTHbIE BBOAbI UMEIKOT NanbMOBbLIE COEOUHEHMS, I/ICI'IOJ'Ib3yl7ITe M12 6onTbl Ans KpenneHuna
COOTBETCTBYHOLNX HAKOHEYHUKOB NPOBO4OB. 3atsaHuTe 6onTbl 40 50HM.

3adukcnpyiTe coeanHuTenbHbIN kKabenb B OSM korga OSM 3akpenseH Ha onope.

lpedynpexdeHue: KommymauyuoHHbIlU molyris OSM 06bI4HO 3akpennsiemcsi 8 20pU30HMaslbHOM [OfI0XEHUU.
lpu Heeo3MoOXHOCMU 3aKpenneHuUsi MOOyNsi 8 20pU30HMAarlbHOM [1OJIOXEHUU, OH makxe Moxem 6bimb
ycmaHoerieH 8 8epmuKkaslbHOM [10/I0XKeHUU 6e3 3HaqyumesibHOo20 6usiHUS Ha cKopocmb pabombi
peknoysepa. Ecnu dyeoeas 3awuma ykasbleaem 8HU3, mo Oyz2oeasi 3awjuma Moxem He pabomamb u
HadexHocmb 3auumsel 0ormkHa bbimb rnepecmMompeHa.

MOHT&XHbIN KPOHLLTENH

BbICOKOBOJSIbTHOrO MOAYIs __Onopa
| _XomyT
OsSM _XomyT

N——

CTaHgapTHOe KpernsieHue Ha onope ¢ ucnonb3oBaHuemM C-clamps

944 YctaHoBka RC

RC umMmeeT OBe TOYkM nogbemMa B BEpPXHEW YacTuM ero MOHTaxHoro kpennedus. Lkad ynpasnexHus RC
duKCupyeTcs Ha ornope npu nomMoLn 6ONTOB MM CaMOpe30B C AMaMeTpoM A0 22MM. 3aTaHUTE BEPXHUN
OonT, nocne 3TOro BCTaBbTe W 3aTAHUTE HWKHWUA G6onT. Cm. 4vacTb 4.1.1 gns onucaHusi rabapuTHbIX
pa3mepoB wkada ynpaBneHus.
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9.45 3asemMreHue

Peknoysep OSM 3asemnsieTcd NO CPEeACTBOM LWecTUrpaHHoro 6Oonta M12 (Touyka 3as3eMneHus),
PacrnonoXeHHOro Ha 3aJHelN CTEHKE KOMMYTaLMOHHOIO MOy s,

RC 3asemnsieTcsa no cpeacTBOM LecTurpaHHoro 6onta M12 (Touka 3a3emrneHuvsi), pacrnorioKEeHHOro Ha
HWXKHeWN CcTeHke Wwkada ynpasneHus.

HakoHe4yHMKM NpoBoAa 3a3eMsieHns pekoMmeHayeTca 3atarmsath 40 40HM.

He pomkHo OblTb MeTannMyeckux MONOC 3a3eMreHus nmMbo 3a3eMnsioWwmux NpoBOAOB MeXdy Bbl-
COKOBOJbTHBIM BBOJIOM U orpaHuyutenem nepeHanpsbkeHmin OMNH, HaTSHXXHbIM U30NATOPOM.

MuHumanbHble TpeboBaHUA K NPOBOAHMKY 3a3emMneHuns peknoysepa OSM 1 wkada ynpasneHuns RC:
e 35um’ MeAHbIV NPOoBOA
e HakoHe4HuKM oGXumHoro Tna

e [lnaweyHble 3axuMbl AONS COEOAMHEHUS KOPOTKOro npoBogHuka ot RC C uenbHbiIM MPOBOAOM
3azemrneHns OSM. Cwm. guarpammy HUXe.

WARNING: The main earth bond from the OSM tank to the main earth
connection at the base of the pole must be a single, unbroken run. The cubicle

earth is clamped to the main earth conductor as it runs past the cubicle without
breaking the main earth conductor.

m YcraHoBKa PykoBopcTeo nonb3osarensa OSM
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9.4.6 3awumTa oT nNTIL,

[1ns1 BLICOKOBOSbTHBIX COEQMHEHWI pekomMmeHayeTCA UCMNoJ1b30BaTh 3alUMTHbIE KOMMaky OoT NTny n
n3onmpoBaHHbI€ nNpoBoaa.

3allUMTHbIE KOMMakn AOIMKHbI ObITb YCTaHOBJE€HbI N0 BEPXHUM pe6p0M n30514UM1n BbICOKOBOJ1bTHbLIX BBOJOB,
B TakOM Cliy4ae AlMMHHa NyTU YTeYKMN OCTaeTCH HEeN3MEHHOWN.

lMpumeyaHus:

e 0OSM38-300 ycmaHoeku mpebyrouwjue 170kB BIL domkHbl 8 o0b6si3amernioHOM rnopsidke umMembs 3aujumHbie
Kosinaku om nmuu.

e (OSM38-300 ycmaHosku mpebyrowue 195«kB BIL OomkHbl 8 06s13amenibHOM Mopsidke uMemb 3aujumHble
KoJsinaku om nmuy, U U30/10pO8aHHbIe 1posooda.

94.7 AC nutaHue

Lkad ynpaBneHusi peknoy3epom pacdmtaH Ha nogkntoveHue kak k 110Bac, Tak u k 220Bac nutaHuio.

Mepen BKMHOYEHWEM NUTaAHUS MPOBEPbTE HACTPOMKU MOAABAEMOro HanpsbkeHuss U yGeautecb, 4YTO
yCTaHOBMEHbI COOTBETCTBYIOLLME HACTPOWKN.

CMm. vactb 4.4 ans I'IO,EI,pO6HOFO onmncaHmAa coeguHeHus.

9.4.7.1 HM3KOBOMNbTHbLIN OrpaHU4YUTENb NepeHanpPsHKeHUN

PekomeHOyeTCcs yCTaHaBnMBaTb HW3KOBOSbTHLIE OrPaHWYMTENN MepeHanpshkeHuss B Todke nogaun AC
nuTaHus, K TepmuHanam TCH unv oTBeTBNEHNS OT CeTu.

9.4.8 UHTepdenc cea3un

Co wkadoM ynpaBrneHWs pekroy3epoM MOXeT ObiTb YCTAHOBMEHO AMCTAHUMOHHOE COeAuHEeHWe nyTem
ucnonb3oBaHua moaynen /O unu coegmHeHvem ¢ wuHTepcdernicom SCADA. B nwobom cnyyae, BcA
coefuHuUTENbHas MNpPoBoAKa AOIMKHA OblTb M3 3KPAHMPOBAaHHbLIX MPOBOAOB C 3KPaHOM 3a3eMISIEHHbIM Ha
3a3emMneHuve wkada ynpasneHms TONbKo C OAHOro KoHua. MecTa Bbixoga NpoBoAKM M3 LWKada ynpasrieHns
OOMKHblI  BbITb  OCHalleHbl cooTBeTcTByOWMMU RFI - deppuToBbIMW - (buUnbTpamMn  pacnonoXxeHHbIMK
MakcumansHO 6nm3Ko (C BHYTPEHHEN CTOPOHbI LWKadha ynpaBreHns) K HUKHEN cTeHke wkada ynpasneHus.

OnTtudeckasa unu ranbBaHu4deckasa uannauma u OMNMH gomkHbl GbITb UCMoNb3oBaHbl Ha noptax SCADA ecnu
BMTasl Napa Ucrornb3yeTcsl Kak cpeacTBO CBA3M.

Hu npu kakux obCTOATENBCTBAX HE COEOUHSIATE OONONHUTENbHOEe oOopydoBaHMEe Hanpsmylo K GaTapee
wkacdpa ynpasneHus RC. [nga aTon Lenn ucnonb3ynTte NnpegyCMOTPEHHYIO paseTKy A4S BHELUHEN Harpy3Kku .

Cwm. vacTtb 4.7 gns nogpo6bHOro onMcaHus.

m YcraHoBKa PykoBopcTeo nonb3osarensa OSM
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10 O6cnyxuBaHune

Peknoysep OSM u wkad ynpaeneHns RC paspaboTaHbl TakMM o06pa3om, YTO OHM He TpebytoT
0o6CcnyXnBaHMsA Ha NPOTSKEHWUM BCErO CPOKa CryXObl.

[aHHas yacTb PpykoBOACTBa COAEPXUT pekoMmeHO4aunm no KOHTPOJH0 COCTOAHUA O60py,D,OBaHVIFI.

CAUTION: Failure to comply with recommendations may result in

equipment damage.

WARNING: Follow all locally approved safety procedures when
installing or operating this equipment. Failure to comply may
result in death or severe personal injury.

10.1 Peknoysep OSM

M3HOC rnaBHbIX KOHTAKTOB (Kak MeXxaHW4YeCKUM Tak M MOfyYeHHbIN MpU HEMCnpaBHOCTSAX) pacyuTbiBaeTCA
ONA KaXXgow onepauumn BKIHOYEHUS/OTKNOYEHUSA. MexaHMYeckuin N3HOC NOSyYeHHbI B pesynbTaTe OOHOW
onepauun BKMoYeHUSA/OTKIIOYeHNsT (6€3 npepbiBaHUSA U3-3a HEUCMPABHOCTU) CUNTAETCS HE3HAYUTENbHbIM,
Tak Kak MexaHuam pacyutaH Ha 30,000 onepauuit. WM3HOC MNOMAYYEHHbLIR MNpU  HEUCNPAaBHOCTSX
pacyMTbIBaeTCs Ha MPOTSXEHUW MpepbiBaHUS U3-3a HEUCNPaBHOCTU MPUHMMas BO BHWMaHue TOK
OTKIMYeHMs. HoMUHaNbHOe Yvicno onepauumn npu HEUCNPaBHOCTSAX CETU CM. B YyacTn 2.1.2.

MacknmanbHbIN M3HOC KOHTaKTOB Ha ntobon dase oTtobpaxkaeTcs Ha MY kak npoueHT nsHoca. [JocTmkeHne
100% cumTaeTca OKOHYaHMEM CpoKa CryXObl KOHTAKTOB BaKyyMHOro npepbiBaTens. 3Ha4yeHns KonmdecTea
onepauuin M M3HOCA KOHTAKTOB AOIMKHbI PEryrisipHO OTCMNEXMBATbCA MONb30BaTENieM YCTPOWCTBa 4vepes
nepuoguyeckne 3anncn namatm RC Ha KomnblTep, UCNonb3ys nporpammHoe obecneyeHve CMS uwnm
npunoxenne SCADA. Cm.4actb 7.7.1 CuyeTtumku Mi3Hoca anga nogpobHOro onncaHmnsi MOHUTOPUHra 3Hoca.

Mpwn nogkntoveHun wkada ynpasneHnss RC kK HoBomy peknoysepy OSM, cyeTumkmn cpoka cryxbbl U nsHoca
ansa atoro OSM gomkHbl BbITe cOpoLLeHbl. OTa onepauns MoxeT BbiTb NponssedeHa vepes MK ncnonbays
CMS.

Mo pocTvxeHUn u3Hoca MexaHusMa wnuM KoHTaktoB 100% cBskuTecb € Gnwxkanwmm ogUcoM Unu
anctpubbiotepom komnanum NOJA Power nsi OLEeHKM CTOMMOCTN PEMOHTA.

10.2 LWkad ynpasneHus RC

Wkad ynpaenenns RC He TpebyeT obcnyxmBaHWs 3a WCKITHOYEHWEM MEePMOAMYECKON 3aMeHbl KUCITOTHO-
cBuHUOBOM baTapeun. Cm. yactb 10.5 Cnncok AoNoNHUTENBHOrO 06opyaOBaHUS.

10.2.1  3ameHa b6aTapeu

Moodxodsiuwue 6amapeu:

Homep PekoMeHAOBaHHbLIN CPOK CIYXObI Pa6ounit AnanasoH TemnepaTypT
BAT-14 2 roga -20 °C to +50 °C
BAT-11 4 roga -40 °C to +60 °C

Mpy TemMnepaType OKpyxaroLlen cpeabl OTNMYHOM oT 25 °C cpok cnyx6bl 6aTapen MoXeT oTnnyatbes. Ons
nonyyeHnss nogpobHon uHdopmauun no GaTapee obpaTtutech Kk ee npwussogutento. NOJA Power He
npeaocTaBnsaeT rapaHTUo Ha CPoK cry0bl 6aTtapewm.

PykoBoacTeo nonb3osarena OSM O6cnyxusanme m
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[nsa obecneyeHns coxpaHeHUs MHopMauum 1 n3bexaHus cny4yamHonm NoTepu AaHHbIX, BO BPEMS 3aMeHbI
DOaTapeun, Bcs wuHGOpPMaUMs XpaHMMas Ha pene [JofkHa ObiTb 3anMcaHa, WCMNomnb3ys MNporpammHoe
obecneveHne CMS, nepea 3ameHon batapeu.

10.2.1.1 Mopsapok nencTBMn Nnpu 3ameHe 6atapeun

Cwm. vyacTtb 10.4.1 RC OcHoBHoOM BuA,

3ameHa 6aTapeun Npom3BOaUTCA B CriedytoLemM nopsake:
1. OTkpoWiTe 3alMTHYIO ABepUY LWKada ynpaBneHus 1 oTKIoYMTe aBTomat 6atapem.
2. OtcoeanHuTe baTtapeto oT moayns SIM.

3. OTcoeauHnTe NpoBod OT oTpuUaTenbHOro TepmuHana 6aTtapen U 3aduKcUpyiiTe NpPoOBOA, YTOObI
n3bexaTtb Cry4alHOro 3amblKaHusl.

4. OTcoeguHUTe NPOBOA OT MOMOXUTENBHOIO TepMMHana 6atapew.
OTtkpyTuTe HGapalukoBble raviku ukcnpyowme dartapeto.

BbiTawute 6atapeto.

CAUTION: Connecting the battery terminals in reverse polarity will

cause the battery circuit breaker to operate.

YycTaHoBuUTE HOBYO DaTapeto nsatsaHuTe GapallkoBble ranku.
MoaknounTe NONOXUTENBHBIN TEPMUHAN 3aTeEM OTpULATENbHbIN.
CoeauHnTte npoBoa NUTaHUs oT 6atapeun kK mogynto SIM 1 BkntouMTe aBToMart 6atapeu.

10. 3akponTe 3awmTHYO ABepuy, BKMouMTe naHenb, Bbibepute ‘CTATYC CUCTEMbLI 3atem
‘NCTOYUYHUK MUTAHUNA’ n ybeauTech, YTO HanpsbkeHne GaTapen M TOK 3apsakym COOTBETCTBYHOT
Tpebyembim.

lMpumeyaHus:
o [lospexdeue u3-3a HernpasubHO20 coeQUHEHUS oIspPHOCcMuU npedomepau,aemcs agmomarnom.
e Ybedumecb, Ymo 80 8peMsi 3ameHbl bamapeu AC numaHue ocmaemcs 8KIMHOYEHHbIM, maKumM obpa3oM epemsi

cucmembl He cbpocumcs rno ucmedeHuu 60 cekyHO.
10.2.2 YnnoTtHuTenb ABepu

LlenocTHoCcTb ynnoTHUTENs [OBepu [OIKHa MpOBepsiTbCA Ha perynsipHo ocHoBe. PekomMeHayeTcs
NMPOBOAMTL AaHHY0 NMPOBEPKY NPU KaXaov cMeHe GaTapew.

MponyckaHue nbinu O3Ha4YaeT MOABEPXEHWe pucky penTuHra IP u, 4YTo ynnoTHWTENb ABepw Lkada
ynpaBneHUs UNn canbHUKM BXOO0B NPOBOAOB B LKA yrnpaBneHus TpebyloT 3aMeHb!.

m O6cnyxusanume PykoBopcTeo nonb3osarensa OSM



NOJA-5038-08

10.2.3 O6HoBneHue npownBku RC

MpowwnBkn pene un mogyns SIM moryT GbiTb OGHOBMEHbI ANA YCTAHOBKM HOBbIX (DYHKLUUA U yrydlleHus
paboTbl ycTponcTtea. Bce obHOBMEHNS MOryT GbiTb 3arpyeHbl ¢ 3awmuieHHoro Beb-canta NOJA Power n
yctaHoBrneHbl Ha RC.

OGHoOBMEHNE NPOLUMBKN MOXET ObiTb BbINONHEHO ¢ CMS mMcnonb3yda MHCTPYMEHT OOHoBreHusi. dainbl
Takke MoryT ObiTb OOHOBMEHLI BPYYHYIO MCMONb3ysa 3anomMuHarowee yctponcteso USB. Yctpownctso USB
OOIMKHO ObITb OThopmaTMpoBaHo B dopmaTe FAT32 n dannbl 0O6HOBMNEHMS COXpaHeHbl B Kartarore
“/Irc10/updates”. BcTtaBbTe 3anomuHaroLLiee YyCTPOWCTBO B oauH M3 Tpex USB nopToB Ha pene v cnegynre
WMHCTPYKUMN HaBuUraun no naHesnn Kak nokasaHo HMxe.

Cm. NOJA-793 RC OGHoBreHne NpoLUnBKN perne A5s NowaroBon NHCTPYKLUKM No OBHOBNEHMIO.

lMpumeyaHue: [Mpn ob6HOBNEHMM NpowwmBKN ¢ Bonee paHHUX Bepcuin, Yyem 1.14, noxanyncra, ybegurecs,
yto B nanke "//rc10/updates” cogepxutca He 6onee 7 channos.

O6HoBMEHWE NPOLUNBKU

Hasuraumsa no naHenu

[Bkntoyume narens] = [CTATYC CUCTEMbI] = USB ONEPALMA
[Haxmume CBPOC] »YCTaHOBUTb OBHOBJ/IEHMA<
iy KonupoBaTb XypHasbl Ha USB

n3Bneyb USB

BcTtaBbTe 3anomuHatoLlee yctporctso USB 3aBOACKME HACTPOIKM (BbIBEAEHO)

(MopoxanTe HeCKONbKO CEKyHA) caTyc : rotos
dannbl : 5
[FTIABHOE MEHIO] O6HOBUTbL hannbi:
& [USB onepayuul] RLM-01_Hw2_DB16_52_1.13.0.31748

<Bsedume naposnp>

& [YemaHosumb 06HO8eHUsT)

BosBparT K npeablayluei Bepcum NpoLnBKY

MpeaynpexaeHue: He pekomeHayeTcs BbINOMHATL BO3BPaT K NpeablayLUe BepCcrm NPOLUMBKM, Tak Kak 3TO
npueBegeT kK cOpocy BCeX yCTaBOK Ha 3HAYEHWS MO YMOMYaHUIO U yaaneHno BCEX >XyPHAaIoB.

Hasuraumsa no naHenu

[Bkrroyume naHenb] = [CTATYC CUCTEMbBI] = 3ABOACKME HACTPOUKHA
[Haxmume CBPOC] 3aBOJCKME HACTPOMKM BbiBe,eHO
J CYEeTUYMKM KU3HOCa
. onumnm BOCCTaHOBIE€HUA

BcTaBbTe 3anomuHatowee yctpornctso USB MaeHTUdMKALMS
(MopoxanTe HECKONbKO CeKyHA) Kanubposka OSM

HacTponku ny
[I'ﬂABHOE MEHILO] p>YCTAHOBUTb MNPOWMBKY C USB<«

& [USB onepayuu] YCTaHOBUTb KJ/lo4 Ob6HOBNEHUA DNP3-SA

3au 3an kKaHan nor CH 17-32 BbiBe,EHO

<Beedume naporsnb 1>
& [3agodckue Hacmpoliku]
<Beedume naporsnb 2>

& [Yemanosums npowusky ¢ USB]

PykoBoacTeo nonb3osarena OSM O6cnyxusanme E
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lMpumedaHus:

e [lanka obHoeneHuss Ha kapme namsmu USB QomkHa codepxamb mosnbko mpebyemblie ¢baliribi
06Ho8eHus.

o Ceskumecsh ¢ yeHmpom noddepxku NOJA ecriu HeobxoOum naposib/naposnu.

10.3 OOHapyXeHue HeMcrnpaBHOCTHU

10.3.1 LWWkacp ynpaBneHusa RC

10.3.1.1 MaHenb onepartopa

Koroa wkad ynpaBneHusi cHoBa MOAKMIOYEH K MUTAHMIO, MOCne OTKIoYeHUs unvM obpbiBa NMTaHMs, Ha
naHenun 6yaeTt otobpaxeHo coobuieHne “System Powering Up”. 3To cooblieHne MOXeT ocTaBaTbCA Ha
akpaHe go 90 cekyHa. B HopmanbHoOM paboyem coCTOsIHUKM, BMECTO 3TOro coobLueHnst OyaeT oTobpaxaTbest
ctpanuua “CTATYC CUCTEMDbI”, n ceetogmon “CUCTEMA B PABOTE” Ha naHenu ynpaBneHust HavyHeT
MuUraTb O4VH pa3 B CEKYHAY.

Coob6ueHne “Ownbka coegmHeHna” byget oTobpaeHo, ecrnv NaHenb He MOXET MPOU3BECTU CoeaNHEHNE C
pene B TeyeHun 90 cekyHA. DTO O3HAYaeT, YTO CoeauHEHWe perie M NaHenu NOSIHOCTbI0 OTCYTCTBYET.
YbeaunTtecb, YTO pene Haxoautcs B paboyeM COCTOsIHMM (CBETOAMOL perie MuraeT OAMH pa3 B CeKyHay).
Ecnu pene B paboyem COCTOsIHMM, Mepe3anycTuTe NaHenb YyhnpaBrieHusl NyTeM nepesarpysku Lwkada
yrnpaeneHusi, Ansi NOBTOPHOIO YCTaHOBMEHUS COEAMHEHNS.

Ecnn naHenb o6HapyxvBaeT [OCTYMHblE COEAMHEHWUsl, HO MNpPUCYTCTBYeT npobrnemMa ¢ nony4YeHHbIMU
JaHHbIMK, Torda Ha naHenu 6yaeT oTtobpaxeHo “HeucnpaBHocTb kabensa”. MpoBepbTe kabenb mexay pene
1 naHeneto. MNpn HeobxoanmocTn 3ameHuTe kabensb.

10.3.1.2 Pene
B HopmanbHOM paboyem cocTosiHuK, ceeToamnod paboThl perne OOMMKEH MUraTb OAWNH pa3 B CEKyHAY.

Mogynb pene nutaetca ot moayns SIM. Ecnu ceBetogmon He muraet, npoBepbTe paboTocnocobHOCTb
moayns SIM, n coeguHeHne nuTaHus ot 6aTapen n ot AC nuTaHus.

Ecnu nutaHne coeguHeHo 1 ceeToamog paboTtel SIM Muraet kaxable ABe CeKyHAbl, Toraa 3aMmeHnTe Moayrb
pene.

10.3.1.3 Cratyc Wi-Fi, 4G n GPS
Pene 15 nmeet Tpu gononHuTENbHbIX CBETOAMOAA oTobpaxatowmx ctatyc Wi-Fi, 4G n GPS.

LED OTKn Bkn BbicTpo MepuaeTt BbicTpo Muraer MepnneHHo muraeTt
Wi-Fi BeiBeaeHo/lMepesarpyska MHMU‘T;”maL" Wi-Fi aktnBeH -
Wruumanusay CoeavHeHve CoepnvHeHve He
4G BbiBeaeHo/lNepesarpyska ns/Het cum -
KapTbI aKTUBHO aKTMBHO

GPS BeiseneHo/Cnabbin . B, Mownck GPS curhana
curnan/Mepesarpyska

10.3.1.4 Moaynb SIM

B HopmanbHoM paGoyeM CocTosiHUM, CBeToaMoa Moayns SIM MmuraeT oaviH pas B ABe CeKyHAbl.

Ecnn cBetogmoa He muraet u He ropuT, npoBepbTe noctynneHne DC nutaHmst ot 6atapen n ot MUII.
MpoBepbTe NnpegoxpannTenu B nposoake 6atapen n M.

m O6cnyxusanume PykoBopcTeo nonb3osarensa OSM
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MokasaHne HanpskeHus Gatapen JomkHo ObiTb Bbiwe 10.5 Bdc. Ecnu AC nutaHue OTKIHOYEHO M
HanpshkeHne OaTapeu HWXe 3Toro ypoBHs, Torga SIM He cmoxeT obecnecvBaTb MuTaHvMeM LwKad
ynpaeneHus. Cm. yactb 4.8.4.1.

DC nutaHne moaynsa SIM ot MUI gomkHo ObiTb B Npegenax oT 22 ao 60 Bdc. HopmanbHoe HanpshkeHne
0bbl4yHO cocTaensieT 45 Bdc.

Ecnu nokasaHua nutaHuMs mopyna SIM CcOOTBETCTBYHOT Bbllleyka3aHHbIM W CBETOAMOL HE TOPUT U He
MuraeT, 3ameHuTe moayns SIM.
10.3.2 Pexunm BoccTtaHOBNEeHUs

RC nepe|7|p,eT B pPeXumMm BOCCTAHOBIEHUA eCln PEXUM BOCCTAHOBNEHWUSA
nepesarpy3mTca Tpu pasa nogpaa.

Ba)kHO YCTAHOBUTb MPUUMHY 9TUX nepesarpysok. Bece | Pene RCL0 cTankHynock ¢ npobnemoi
Ka6en|/| Me)K.U.y SIM n pene JOIDKHbI 6bITb M He CMOrno 3anyCcTtuTbCA. Bb|6epv|'re
BHMMAaTENIbHO NMpoOBEpPEHbI 7] nocne 3TOro | OAHY M3 Cneayowmx onuuin
npou3eefeHa nepesarpyska. BOCCTAHOB/1€HUA :

Ecnu npobnema He ycTpaHeHa, pekoMeHayeTcs
npousBectn opmMaTtmpoBaHme (annoBon CUCTEMBbI
ona  cbpoca pene K 3aBOACKMM  HACTpPOMKaM.
OGpatute BHMMaHue, nocne dopmMmaTMpoBaHusi
¢annoBon cucteMbl HEOOXOAMMO 3aHOBO 3arpy3uTb
BCE HaCTPOWKN.

Nepe3arpysuTb
CTepeTb XypHasbl

CTepeTb 3HayeHus 6asbl AAHHbIX
®opMaTUpOBaTh (GAMNOBYI CUCTEMY
06HOBUTbL C USB
BOCCTAHOBUTb HACTPOMKU M XypHanbl C USB
BOCCTAHOBUTb HACTPOMKKM C USB

[Ns MonyyeHnst [AOMONMHUTENbHOM WHGopMaumn unu | KOMMPOBATL HACTPOWMKM W XypHansl Ha USB

TEXHUYECKON NoAAepXKKM, noxanyncTa, obpatutecs B | MMPOCMOTPETH XypHasbl
komnaHunio NOJA Power.

BHumaHue: OtcoegvHeHne W NOBTOPHOE MNOACOEAMHEHWe
n kabens CAN wuHbI NpUBEAET K nepesanycky KOHTponnepa.

10.3.3 KonupoBaHue XypHanoB Ha USB

[ns konupoBaHus XypHanos Ha USB, BcTaBbTe 3anomuHatollee yctponctkso USB B ogmH u3a USB nopTos
pacrnonoXeHHbIX Ha MOAyre perne n cneaymTe UCHTPYKLUMSAM NPUBEAEHHBIM HUXKE.

CkonupoBaHHble XXypHarnbl MOTyT ObITb MMNOPTUPOBaHbl B CMS. CMm. dann nomowwm CMS ansg nogpo6Horo
onucaHus.

Hasurauuns no naHenm

[Bkrioyume narens] = [CTATYC CUCTEMbI = USB ONEPALMA
[Haxxmume CBPOC] YCTaHOBUTb 06HOBEHUA
3 »KonnpoBaTb XypHasbl HA USB<«
. BcTaBbTe USB
BcTaBbTe 3anomumHatoLee ycrponctso USB 3aBOACKME HACTPOIKN (BbiBeAeHO)
(MopoxanTe HECKONBKO CEeKyHA) Cratyc : rotos
dannos : 5
[FIABHOE MEHIC] O6HOBUTbL hainbl:
& [USB onepayuu] RLM-01_HW2_DB16_S2_1.13.0.31748
<Beedume naposnb>

& [Konuposams xypHaribl Ha USB]

PykoBoacTeo nonb3osarena OSM O6cnyxusanme E



NOJA-5038-08

10.3.4 Peknoy3ep OSM

Ecnu ectb npeanonoXxeHna o HeucnpasHocTu OSM, aTo Heobxoanmo noareepanTb NyTemM 3aMeHbl LLIKaCba
ynpaBnieHna n coeguHUTEsIbHOro kabena. Ecnu npegnonaraemMaa HeuncrnpaBHOCTb MPOUCXOAUT NOBTOPHO,
OSM pormkeH 6bITb JOCTaBMNEH B MacCTepCKyto A41Aa ANarHoCTukKn U TeCTMpoBaHNUA.

CAUTION: Replacement of an OSM Recloser requires the
measurement coefficients for the new OSM to be transferred to the
RC10 cubicle Failure to do so will result in less than specified
measurement accuracy.

10.34.1 TecTupoBaHue conpTUBNEHUA KaTywKu npuBoga OSM

Ecnun npeanonaraeTca Hann4dne HemcnpaBHOCTU, COMPOTUBIIEHNE KaTYyLUKN NpuBoOa MOXeT ObITb Nn3mMepeHo
yepes pasbeM CoeAuMHUTENbHOro kabens, pacnoneXeHHbI Ha KOMMYyTauuMoHHOM Moayne. M3amepeHHoe
COMpPOTUBNEHNE AOMKHO ObITh:

e OSM 15-12/16-800-310 KOHTaKTbl 15 1 16 9 Om +/- 2 Om
e (OSM 15-12/16-800-312 KOHTakTbl 15 1 16 14 Om +/- 2 Om
e (OSM 27-12-800-310 KOHTaKTbl 15 1 16 90mM+/-20m
e (OSM 27-12-800-312 KOHTaKTbl 15 1 16 14 Om +/- 2 Om
¢ OSM 38-12-800-300 KOHTaKTbl 15 1 16 90M+/-20m
e (OSM 38-12-800-302 KOHTakTbl 15 1 16 14 Om +/- 2 Om

Cwm. vyactb 0 CoeanHnTenbHbIM kKabernb Ans nageHTndrkauum KOHTakToB 15 n 16.

10.3.4.2 TecTupoBaHue conpoTuBrieHUs aaTyuka Toka OSM

ConpoTueneHve TpaHcdopmaTopa Toka MOXET GbiTb M3MepPeHo TOMbKO NpU OTKIOYEHHOM pekroysepe, B
NPOTUBHOM Clly4ae peKnoysep aBTOMaTUYECKU 3aMblKaeTcsl Ha 3eMJTt0.

ConpotuBneHne TpaHcdopmatopa Toka 13.2 +/-0.3 OM m3amepsieTcss Ha KOHTakTax “XapTuHr’ pasbema
OSM.

e TpaHctopmaTtop Toka hasbl A - KOHTaKTbl 1 1 2
e TpaHchopmaTop Toka dasbl B - KOHTakTbl 3 1 4
e TpaHcdopmaTtop Toka dasbl C - KOHTaKTbl 5 1 6

CwM. yacTb 0 CoeaMHUTENbHBIN kKabenb AN naeHTUMUKaLUM PpacrnonoXeHNsl KOHTAKTOB.

10.3.4.3 TecTupoBaHue cTatyca Mukponepeksndarens nosmuum OSM

Peknoysep OSM coobLiaeT 0 COCTOSHWUM NaBHbIX KOHTaKTOB wWkady ynpasneHns RC ucnonb3ys MUKPO
nepekntoyatenu. CtaTyc npekniovaTenen MoxeT OblTb NPOBEPEH Yepes pasbeM coeanHUTENbHOro kabens
Ha KOMMYTaLMOHHOM MoZyre criedyoLwmm o6pasom:

e Korga OSM oTknto4eH KOHTakTbl 21 1 18 3aMKHYTbI
KOHTaKTbl 21 1 19 pasoMKHyTbI

e Korga OSM BkntoYeH  KOHTakTbl 21 1 19 3aMKHyTbI
KOHTaKTbl 21 1 18 pa3oMKHyThI

Cwm. yacTb 0 CoeguHuTenbHbIi Kabenb ans ngeHtudurkaumy pacnonoxeHns KOHTaKToB.

10.3.4.4 TecTupoBaHue MUKpoMNepeKknYvaTens py4yHoro oTknoyeHnsa OSM

CTtaTyc MuKponepeKknoyaTenss py4yHOro OTKMoYeHMss OSM MoxeT OblTb NpoBepeH 4epes pasbem
COeAMHMTENbHOro Kabens Ha KOMMYTaLMOHHOM MoZyrie crieaylowymM o6pasom:

o Korga peknoysep OTKMIOYEH MPY NOMOLLM KOMbLA MEXaHUYECKOro OTKYeHUs (MOonoXeHne Konbua
- BHU3) KOHTaKTbl 20 1 21 pa3oMKHYThI

m O6cnyxusanume PykoBopcTeo nonb3osarensa OSM
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KOHTaKTbl 15 1 16 3amMKHyTbI

e Korga KonbLO MeXaHW4eCcKoro OTKIOYEHUS peknoy3epa B nornoxeHun Beepx (Peknoysep moxet
ObITb BKITHOYEH) KOHTakTbl 20 1 21 pa3oMKHYThI

KOHTaKTbl 15 n 16 3aMKHYTbI

Cwm. vyactb 0 CoegnHnTenbHbI kabenb Ana naeHTundmrKauum pacrnonoXeHnss KOHTaKToB.

10.3.4.5 TecTupoBaHue conpoTUBIEHUSA BbICOKOBOJIbTHbIX KOHTaKTOoB OSM

COFIpOTI/IBJ'IeHVIe KOHTaKTOB MeX4y BbICOKOBOJIbTHbIM CO€OVMHEHMEM W BbICOKOBOJIbTHbIM COeANHEeHNEM
yepes BKIIoYeHHble VI, JOmKHO ObITb:

e OSM 15-12/16-800-310/312 - 130 mkOM nnun meHblLue
e OSM 27-12-800-310/312 - 130 mkOM mnu meHbLle
e (OSM 38-12-800-300/302 - 130 mkOM mnu MeHbLue

PykoBoacTeo nonb3osarens OSM O6cnyxuBaHue 157
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10.4 CxemaTtmka

10.4.1 OcHoOBHbIe anemeHTbl RC

r—AHTeHHa GPS
NwTaHme ',—6.3&\ M205 MNpeaoxpaxnTens
SIM ot AKB .n
I!I i - +
ni i
Bowniouatens Gatapet——{—__

o s
(3 T Moaynse 1/02
a a

Mo, yrpasne e )\ Kabenb coeanserns 1/01 w 1/02

Mogynb [/O1
a a
X WCTOMHNK NUTaHKS Ang

o o BHELUHEN Harpysxn

o | | °

= -
= Kabenb coeanxerna I/O ¢ pene
=
CoepmvTensheii kabens ——1 \KaSenb coeanreHns SIM ¢ pene
pene v Nakenu ynpasnexns
r/ J DIVERSITY ANTENNA
/ CONNECTOR
CoeanuTensHbin kabens pene n MK (USB)— / Wi-Fi 14— OuneTp Bpockos
-
/
. < U] 6.3A M205 MNpepoxpaxutent
Kabenb 33a3eMneHna C 3alMTHOW ONNETKOW Dpa l
-
J

Mutanwe ot moayna PSM k SIM———"

[ T™—kabens ynpasnesus

i
‘ ‘ \ Bxoa kabena ynpasnetna

CoeavHeTensHeM kabens OSM n RC

Po3eTka obwero HazHa ieHHﬂ-—/

Bx0A NepeMeHHOro NUTaHNS
3aWMTHBIA dmnrn’pJ

BriHocHan 4G aHTeHHa Kabenb Ethernet ana sHewHen ceasn

)
lMpumeyaHus:
e Touka docmyna Wi-Fi, GPS u MobursbHbIl uHmepHem docmyrHbl MOJIbKO 8 WKaghy yrpasreHusi
RC-15.

e Modynb MUII ¢ d80liHbiM 8xo0om codepxkum 2 X AC po3emku.
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10.4.2 CoeavHuTenbHbLIN Kabenb
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PasbemMbl coeanHUTENbHOro kabens
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10.4.3 UcTouyHUK NnuTaHunA

12V EXT Ei ("] ["‘] s+ ] EXT
SUPPLY |- ——1-1 % | SupPLY
P Ay VAN
12V BATTERY B 1] ]
\J \J
6.3A M205 Fas! Blow Fuse
SWITCHGEAR INTERFACE I'LI_
MODULE (SIMO1) % MCB
10A
12 VOLT
SLA BATTERY
SIM BATTERY MODULE (BATO0Y)
By
| SUPPLYIN
=V
—  &3A M205 Fast Blow Fuse
L} ,V
V]| 85 52 S1
[E]
3 £lEk
POWER SUPPLY MODULE PSM 2|8|3 223

GPO CONNECTIONS

AN MCB 4A, 6kA
CUSTOMER AC { j*—

CMm. yacTb 4.4 ans onucaHusa Bblbopa AC HanpsikeHus.

Socket Outlet

m O6cnyxusanume PykoBopcTeo nonb3osarensa OSM



NOJA-5038-08

10.5 Cnucok aononHuUTenbLHOro obopyaoBaHus

OnwucaHue Homep yactu
Batapes, kncnotHo-cBuHUoBas
Genesys 12V26AhEPX ¢ 6okoBbiM kpenneHvem RC-10ES (Paboune xapaKkTepucTuKmM fny4dlle 4em y BAT-11
cTaHfapTHon 6aTapeu, ucnonb3yeTcs Apyras MOHTaxHas ckoba) (Tonbko 6aTapesi BAT-
0001)
Power Sonic PS-12260H c BepTukanbHbIM kpenneHnem RC-10ES
BAT-14
(Tonbko H6aTapes BAT-
0004)
CoeauHnTenbHbIN kabenb, ANMHHA 7 METPOB ! CC07-11
MoHTaxHas ckoba OSM Ha onopy OMB-18
MoHTaxHas ckoba ans coBmelyeHHoro kpennexnns OSM/TCH Ha onopy OMB-17
MoHTaxHas ckoba ans kpennexuns TCH Ha onopy
11kB VTMB-03 / 04
11kB, 22«B nnv 38kB VTMB-10
1/0 Mogynb IOM-11
MaHenb ynpaBneHus onepatopa (Bkntoyas nognucaHHble KHOMKU BbICTPOro AocTyna)
AHrnunckas PAN-01-1-E
McnaHckas PAN-01-1-S
MopTyransckas PAN-01-1-P
AmMepukaHckas PAN-01-1-U
AmepukaHckas (Single Triple) PAN-01-5-U
AHrnuinckas (c HacpanBaembIMK KHOMKamu BbICTpOro AocTyna) PAN-01-6-E
Pycckas PAN-01-1-R
Mogynb nctovHunka nutanus (bes poseTky Ans NOAKMYEHNS CTOPOHHUX NoTpebutenew) PSM-02
Moaynb nctouHunka nutanus (ea Bxoga AC) (be3 po3eTkn Ans NOAKNIOYEHNSA CTOPOHHUX PSM-04
notpebutenen)
Mopaynb nctoyHuka nutanus (Osa Bxoga AC/DC) (bes poseTkun Ans NOAKMHOYEHNS CTOPOHHUX PSM-06
notpebutenen)
MeuyaTHas nnata, ycTaHaBnNMBaeMas B MOAyfb UCTOYHMKA NUTaHKSA PSMS-PCB
Mopynb pene REL-01
Moaynb pene (IMopT MHTEpPHET) REL-02
Mogynb pene (Wi-Fi, GPS, MNMopT nHTepHeT) REL-15
Mogaynb pene (Wi-Fi, GPS, 4G, WHTepHeT REL-15-4GA
Moaynb pene (Wi-Fi, GPS, 4G, UHTepHeT) (EBpona/APAC)
REL-15-4GB (Amepuka)
Mogynb PY (OgHodasHbIf, 2-dasHblii, 3-chasHbiin) SIM-01
Mogynb PY (Single Triple) SIM-02
Kabenu
Ananor SIM k pene WA30-10
MaHenb k pene RC10-3050
IOM-11v2.9 1 Hwxe k IOM-11 v2.9 1 Hwke CAB-0047
IOM-11v2.9 v Hxe kK IOM-11 v3.0 1 Bbile CAB-0064
IOM-11 v3.0 1 Bbiwe k IOM-11 v3.0 u Bbilwe RC10-1161
IOM-11 v2.9 n Hwxe kK REL-01/REL-02v1.0 1 Huxe CAB-0047
IOM-11 v3.0n Bbiwe k REL-01/REL-02v1.0 1 Huxe CAB-0064
IOM-11 v2.9 u Hwxe k REL-02v1.1 u Bbiwe, REL-15, REL-15-4GA, REL-15-4GB CAB-0064
IOM-11 v3.0 u Bbiwe k REL-02v1.1 v Bbiwe, REL-15, REL-15-4GA, REL-15- RC10-1161
SIM-01v4.2 n Huxe (c RJ45) k REL-01/ REL-02v1.0 v Huxe CAB-0047
SIM-02 1 SIM-01v4.3 n Bbiwe (C M1HKU pasbemoM) K REL-01/ REL-02v1.0 u Huxe CAB-0064
SIM-02u SIM-01v4.3 v Bbiwe (C MUHM pazbemoM) k REL-02 v1.1 u Bblwe, REL-15, REL-15-4GA, REL- RC10-1161
15-4GB

PykoBoacTeo nonb3osarena OSM O6cnyxusanme m
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Onucanue Homep yactu

TCH, tun dhasHbin

11kB ocHoBHoe, 110B BTOpUYHOE VT11/110

11kB ocHoBHoe, 220B BTOpMYHOE VT11/220

22kB ocHoBHOe, 110B BTOpMYHOE VT22/110

22kB ocHoBHOe, 220B BTOPMYHOE VT22/220

33kB ocHoBHOe, 110B BTOPUYHOE VT33/110

33kB ocHoBHoe, 220B BTOpU4HOE VT33/220

33kB ocHoBHoe, 110B nnn 220B BTOpMYHOE VT33/110-220
BbicokoBonbTHbIM OMH Cesikmteck ¢ NOJA Power

erncu TpebyeTca Homep
YyacTu, creymarsbHble
TpeboBaHUA ANs Kaxaoomn

YCTaHOBKM.
3allLmnTHbIE KONNakW OT NTuL
ONA BbICOKOBOJIbTHbIX HAKOHEYHUKOB TYHHENbHOro Tuna BGD-02
BbICOKOBOJSbTHbIX HAKOHEYHMKOB NanbMOBOro Tuna BGD-06
TCH BGD-03

lMpumeyaHue 1: [locmaensemcsa cmaHOapmHas OnuHHa. BosmoxHa nocmaska kabersnsi Opyaoli OnuHHbI 110 3arpocy
3aKasuyuka.

m O6cnyxusanume PykoBopcTeo nonb3osarensa OSM
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11 NMpunoxeHus

11.1  MNpunoxeHue A — CTpyKTypa 3J5IeMEHTOB 3aLlUnThbl

HacTpoviku 3amThbl

3MH — 3neMeHTbI 3aWMTbl OT NOBbLILWEHUA HaNpPsHKeHUs!

3MNH1+ HwxHuin anemeHT 3IMH ¢ 3aaep)xkoi BpeMeHW nNpu NpsiMOM HanpaeneHun noToka
MOLLIHOCTMU.

3MNH2+ HwxHuin anemeHT 3IMH npu npsiMoM HanpaBneHUM NOTOKA MOLLHOCTMW.

3MH 3+ BepxHuit anemeHT MrHoBeHHon 3MH npu npsiMomM HanpaBneHUM NOTOKa MOLLIHOCTM

3MH 1- HwxkHuii anemeHT 3MH ¢ 3agepXxkon BpemeHn npu obpaTHOM HanpasneHum notoka
MOLLIHOCTMU.

3MH 2- HwxkHuii anemedT 3MH npu o6paTtHOM HanpaBneHuy NoToka MOLLIHOCTH.

3MH 3- BepxHuit anemeHT MrHoBeHHow 3MH npu o6paTHOM HanpaBAeHWM NOTOKa MOLLHOCTU

NPS — 9neMeHTbl 3aWnTbl 06GpaTHOM NocnefoBaTeNibHOCTU

3001+ HwxHuit anemeHT 309 ¢ 3aaepxkori BpeMeHW Npu NPSIMOM HanpaefieHUn NoToka
MOLLIHOCTMU.

3092+ HwxHui anemeHT 309 npu NpsasMOM HanpaBNeHUM NOTOKA MOLLHOCTU.

3093+ BepxHuin anemeHT MrHoBeHHon 30d npu NpsiMoOM HanpaeneHU NOTOKa MOLLIHOCTU

3001- HuxkHuii anemeHT 300 ¢ 3aaepXXKoi BpeMeHn Npu obpaTHOM HanpasfeHuM noToka
MOLLIHOCTMU.

3092- HuxHuii anemedT 309 npu 06paTHOM HanpaBneHUy NOToKa MOLLIHOCTMU.

3093- BepxHuit aneMeHT MrHoBeHHo 309 npu o6paTHOM HanpaBneHU NOTOKa MOLLHOCTM

12/11 3awmTa oT 06pLIBA NpoBOAA

12/11 3awwmTa oT 06pbiBa NPOBOAA UCMOMb3yeT OTHOLLEHNE Toka obpaTHOMN

nocnegoBaTeNbHOCTU K TOKY MPSMOW NOCNe0BaTeNbHOCTH.

333 — OneMeHTbI 3aWMThbl OT 3aMblKaHUA Ha 3eMJIK0

3331+ HwxHuin anemeHT 333 ¢ 3a4epKKO BPEMEHU NPU NPSMOM HanpasrieHMKn NnoToka
MOLLHOCTM.

333 2+ HwxHuii anemeHT 333 Npy NPSIMOM HanpaBreHMW NoToka MOLLLHOCTH.

333 3+ BepxHuii anemeHT MrHoBeHHon 333 nNpy NPSMOM HanpasBreHUW NoToKa MOLLHOCTU

333 1- HwxHuin anemeHT 333 ¢ 3aaepXKKoi BpeMeHN Npy 06paTHOM HanpaBreHUn NoToka
MOLLIHOCTMU.

333 2- HwxHuin anemeHT 333 npu o6paTHOM HanpaBNEHUN NOTOKA MOLLHOCTMW.

333 3- BepxHuin anemeHT MrHoBeHHon 333 npy 06paTHOM HanpaBfeHUN NOTOKa MOLLHOCTHU

033 — 3neMeHTbl YyBCTBUTENIbHOM 3aLUThI OT 3aMbIKaHUs Ha 3eMI10

033+ OnemeHT O33 nNpu NpIMOM HanpaBneHUM NOTOKa MOLLIHOCTU

033- OnemeHT O33 npu 06paTHOM HanpaBAeHUN NOTOKa MOLLIHOCTU

Yn — OneMeHT 3awmThbl MO KOMMJIEKCHOW NPOBOAUMOCTHU

Yn Yn — OrneMeHT 3aluThbl UCMONb3YIOLLMA XapakTEPUCTUKN KOMMIEKCHON NPoBOANMOCTU

HenTpanu

PJ1 — 3nemMeHTbl MakCMManbLHON TOKOBOM 3aWmnThbl pexuma Pa6oTta Ha JluHumn

MT3 PJ11-3 | 3nemeHTbl MT3 pexuma “Pabota Ha JInuHun”

300 P/ 1- OnemeHTbl 30 pexuma “PaboTa Ha JIuHMK” no Toky obpaTHOW nocnegoBaTenbHOCTH
3

PykoBoacTeo nonb3osarensa OSM MpunoxeHun m
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HacTpoiku sawmTbl

333 P/11-3

OnemeHTbl 333 pexrma “Pabota Ha JIuHum”

033 Pl1

OnemeHTbl 033 pexuma “Pabota Ha JInHun”

MKO — MakcumanbHoe KOIM4ecTBO OTKMKYEHUN

34 — OnemMeHTbI 3aWMUTbI N0 YacToTe
AYP OneMeHT aBTOMaTU4YECKOM YaCTOTHOW pasrpysku
3Ny OneMeHT 3aLnThbl OT NOBbILEHNS YacTOTbl
9H — 3neMeHTbI 3aWMTbl N0 HAaNPSIXKEHUIO
3MH1 ONeMEeHT 3aLlnTbl MMHMMAarbHOro HanpskeHust dasbl
3MH2 ONeMeHT 3aLUTbl MUHUMANbHOIO HANPSXKEHUS IMHUW K JIMHUN
3MH3 OneMeHT 3alunThl NpY NoTepe NUTaHus
3MH4 OneMeHT 3alnTbl NPV NpoBanax HanpsxeHus
3MH1 OneMeHT 3aLnTbl OT NOBbLILIEHWS HANPSXKEHUS dhasbl
3MH2 ONEMEHT 3aLMThbl OT NOBbLILLIEHUST HANPSPKEHWS IMHUM K IMHUA
3IMH3 OnNeMeHT 3aLnTbl OT NOBbLIWEHNSI HAMPSKEHWNSI MO CMELLEHUIO HENTPanu
3MH4 OnNeMeHT 3aluUTbl OT NOBbLIWEHUS HANPSXKEHUSE 0GpPaTHONM NocneaoBaTenbHOCTU

ABP — ABTOMaTn4eckoe BOCCTaHOBIIEHUE pe3epBa

OWU — DeTeKTOp UCTOYHUKA

Uabc < [eTekTop NOTEPU HAaNPSXKEHMS CO CTOPOHbLI abc
Urst < [eTeKkTop NoTepu HaNpsiXKEHNs1 CO CTOPOHLI I'st
labc < [eTekTop NoTepu Toka

KHIMB — KoHTponb HanpsiXkeHUA NOBTOPHOro BKNKOYEHUA

KHINB KoHTponb Hanpsi»keHMs1 NOBTOPHOIO BKITKYEHUS
BBHH BrnokrMpoBka BKMOYEHMS NO HANPSXKEHUIO HArpy3Ku
Fapm — FapmoHuku
THD/TDD O6bLuee rapmoHmyeckoe oTknoHeHne /ObLuee OTKIOHEHUe NoTpebneHns
AB,CD,E MHausuayanbHble rapMOHUKK

ABTOMaTH4YeCKOEe NOBTOPHOE

2 BKIno4eHue

AlB

3OneMeHT aBToMaTU4eCcKoro NoBTOpHOro BknoveHns ans MT3, NPS, 333 n 033

AlB 3H

OnemeHT AlB No HanpskeHuo

AneMeHT HanpaBfeHUs NOTOKa MOLHOCTU

OHM MT3 3neMeHT HanpasneHus notoka ansa MT3

JHI1 309 AnemMeHT HanpaeneHus notoka agns 309

OHIM 333 OnemeHT HanpasneHus notoka aAna 333

OHMN 033 OnemeHT HanpasneHus notoka ans 033
Opyrve

XH 3neMeHT cpabaTbiBaHWsi HA XOMOAHYH Harpysky

BHT AnemeHT oTcTponkn BHT

33B OnemMeHT AobaBneHns 3agepXku BpemMeHm
lMpumeyaHusi.

.
pasasiu4yHbIX ucmo

YHUKOS.

MpunoxeHus

Kaxdas epynna 3auumsi umeem 0OUHaK08YH (byHKUUOHAIbHYIO CMPYKMypy.
Konmponbs cmamyca 3awumsi (KC3) nossonsiem npou3eodums eanobasnbHble UBMEHEHUsT 2Py 3auumabl C

PykoBoacteo nonb3osarensa OSM
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11.2 MNpwunoxeHue B — HanpaBneHHasn 3awmTta

11.2.1 AneMeHTbl HanpaBrieHus notoka mowHoctu ana MT3 (OHIM
MT3, 9HIM 30®P, 3HIM 333 1 3HI 033)

HanpaeneHHasa 3awmta wucnonb3yeT CUMMETPUYHbIE KOMMOHEHTbLl U3Mepslowmne nondpuayrollee
HanpsbkeHne M paboynn Tok Ans pacyeTa paboumx YrnoB COOTBETCTBYHLIMX HanpaBfeHHOW 3aliuTe.
BbI6op Mcnonb3yeMbiX CUMMETPUYHBIX KOMMOHEHTOB 3aBUCUT OT onpalunBaembix anemeHTos, SHIM MT3,
OHIM 30®, 3HIMT 333 unn 3HIM O33.

OHIMT MT3 wucnonb3yeT HanpsbkeHue npsaMon nocrnefoBaTenbHOCTM B KayecTBe  MONApU3YIOLLEro
HanpsHPKeHUs1 U TOK NPSIMON NOCMeAoBTENbHOCTU B Ka4eCcTBe pabo4yero Toka. JneMeHT HanpaBneHus ans
3alWunThl Npu obpaTHOW MocrefoBaTeNbHOCTU NCMONb3yeT HanpsikeHue obpaTHOW nocregoBaTeNnbHOCTU B
KayecTBe MOMsipU3yoLLEro HanpsXXeHnsa N TOK obpaTHOW MOCNEeLOBTENLHOCTM B KayecTBe paboyero Toka.
OHIM 333 u OHIM 083 wucnonb3yloT HanpshKeHWe HyneBOW MOoCrefoBaTeNlbHOCTM B KadecTBe
NONSAPM3YIOLLIEr0 HaMNPsHKEHMS U TOK HYNEBOW NOCNe4OBTENBHOCTM B KayecTBe paboyero Toka.

OcHoBHOM NpUHUMM paboTbl 3NIEMEHTa HanpaBieHUs N300paXXeH Ha guarpammMe HUXe.

roe Upol nonapuaytoLlee HanpspkeHme
lop pabounn Tok
Upol Aop yron mexay HanpsixeHuem Upo M TOKOM lop
A yCTaBKa yrna cMmeLleHms

B 3aBucumMoOCTM OT pacuuTaHHOrO Yyrra, COOTBETCTBYHOLLUNA
9MeMEeHT HanpaBneHuns BblIOMpaeT COCTOsiHWE MO credyloLemy

npuHUMNY:
> lop + Aop B Npeaenax A, + 90°
Reverse(-) - Acp 3a npepenamm At + 90°
? Upol UNK lgp cAvLLKOM Manel Ans obecneyeHus

nonsipusaumm
(ana MT3: Upo < 0.5kB, 11 < 3A)

(ana 30®: Uyg = 0.5kB, 1, < 3A)

(ansa 333: Upo = 0.5xB, I, <3A)

(ana O33: Upo < 0.5kB, In< 1A)

(ans 0.2A 033 mogenu: Upol < 0.5«B, In < 0.2A)

MpumevaHus:
l1 ypoBeHb Toka ans OHM MT3
In ans OHM 333 n 3HM 033
I, anga QHIM 300.

CocTosiHMS onpeaensoTes creayoLwmmM o6pasom:

+ HEeNCnpaBHOCTb NPAMOro HanpasJlieHUA; BBeAEHHble 3J1EMEHTbI 3aLllUThbl O6paTHOFO HanpaslieHna He pearnpyrT
Ha HEeUCnpaBHOCTb.

- HEencnpaBHOCTb O6paTHOFO HanpaelieHnda; BBeOeHHble 3IeMEeHTbI 3allUTbl NPAMOro HarnpaBneHNA He pearnpyroTt
Ha HencCnpaBHOCTb.

?  HeonpepgerneHHoe HanpasfeHne HEMCNPABHOCTM; €CNN BBEAEHbI 3MeMEHTbl HanpaBeHHON 3aLuTbl, eChu
“HanpaBneHue He onpegeneHo” yctaHoBneHo Ha “bnok”, To anemMeHT He pearMpyeT Ha HEUCMNPAaBHOCTb, eCnn
“HanpasneHue He onpeaeneHo” yctaHoBNeHo Ha “OTKoYeHne”, To SNeMeHT pearnpyeT Ha HencrnpasHOCTb. CM.
YyacTb 6.1.7 AnemeHTbl HanpaBnNeHHOW 3aLyThl MO TOKY.

lMpumeyaHus:

o B xypHane BknwouyeH/OmkodeH 8 CMS c¢pasosbie yenbi A0 u Al omobpaxeHbl kak “0.0” Onsi HeornpedeneHHO20
HarpaesneHus HeucripasHocmu, 20e Uy usu lo, CriuWKom maribi Orisi obecriedeHust rnonsapuayuu.

e Koeda yzon cmeweHusi paseH 0° u yepedosaHue cha3 ycmaHosneHo Ha ABC, mo npsambIM HanpasneHueM romoka
mowHocmu nipsimol nocniedoeamernibHoCMuU 8 KoMMymauuoHHoM modyne OSM cyumaemcs HanpasneHue co cmopoHb! RST
8 cmopoHy ABC u obpamHbiM HanpasfeHueM [omoka MowHocmu npsmol nocnedosamesibHOCMU CYuUmaemcs
HarpaseHue co cmopoHbl ABC 8 cmopoHy RST.

PykoBoacTeo nonb3osarensa OSM MpunoxeHun m
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MpyHUMN paboTbl aNemMeHTa HanpaBneHus U306paxeH Ha avarpaMmme Hke. Mepexodpbl 1 - 4 n3obpaxeHbl
Ha crneayloLwymx cTpaHuLax.

CJ'IGD,YI'OLIJ,I/IG avarpaMmmbl ONUCbIBAKOT NEPEXOAHbIE COCTOAHUA 1 — 4.

Mepexopn Pa6oyas guarpamma OnucaHune
1 A HanpaBneHne noTtoka
o
. MOLLHOCTM N3MEHSIeTCS
A +90° ¢ obpaTHoro Ha
npsimoe
A, -
A-90° time
t
St(DE)a
.
—] / leat— time
<30ms
2 HanpaBneHwe noTtoka

MOLLIHOCTW N3MEHSsIeTCA
C NpsSIMOro Ha
obpaTtHoe

»time

m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM
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3 4 Monsapusauns
op
SBA T T T T T T T T T T T T
> time
Upol 1
~0.5kV ————_—/C————‘
time
St(DE) 1
MOl aT T
? _’I T time
/
or <30ms
Lop
BA | T T T, )
| : > time
Upol 1 !
~05KV_ T T = = = b R
: time
St(DE) |
ON I [
? ] l— > time
—| /
<30ms
lMTpumevyaHue
1. YposeHsb lop UsobpaxeHrHsil ebiwe 1A g O33 u 0.2A dns 0.2A
033 mooderned.
PyxoBoacTeo nonb3oBarens OSM MpunoxxeHus 167
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4 [enonapusauna
..3A ____________
> time
4
1 I
| time
st(DE) 4 I
+(-) |
? "‘ 3 cycles_’l fime
P(E) | '
l 1 I > )
0I ! time
unu

time

~O.5k\l

|
|
SYDE) 4 [
|

2 > time
P(E)

time

MpumevyaHus

2. OHIT ucnonb3yem 3arnucaHHble HanpsbkeHue unu mokK Ons
ronspusayuu Ha npomsiKeHuU 8cex mpex UUKoe

3. Ecnu npoucxodum cpabambigaHue cesi3aHHoOe C  J1H06bIM
88€0eHHbIM 37IEMEHMOM HarpassieHHoU 3awumsl 8 npedenax
mpex uyuknoe ¢ nadeHuem HanpsbkeHuss Huxe 0.5kB,
Oernonapu3ayusi  He mMoxem Hayambcsl oo cbpoca
cpabambigaHusi.

Omo noseonsiem  u3zbexamsb aenonﬂpusauuu ariemMeHma
HarpasneHusi 80 spemMs b651U3K020 KOPOMKO20 3aMbIKaHUS.

m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM
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11.3 MpwunoxeHune C - CUHXpOHU3aLUA

®YHKUMA CUHXPOHM3aLMN MOXET BbITb MPUMeHeHa B CreayoLmX Cry4Yasx:
*  MoOKMoYeHne reHepaTopOB K 3MEKTPOCeTH
*  MOBTOPHOE MOAKMIYEHNE COeANHEHNS! MEXOY ABYMS B3aUMOCBSI3aHHbIMU 311eKTPoCeTAMM
*  MOBTOPHOE MOAKMIYEHNE COeQUHEHUS MeXay OTAEeNEHHbIMU CUCTEMaMMU.

[omkHbl 6bITb CKOHUIypMpOBaHbl Npeaesnibl CUHXPOHU3aLMn ansa nsdexaHusi c6osi CUHXPOHM3aUuuK.

11.3.1 Mpepenbl CUHXpPOHU3aUUKN
HwxenpvBeaeHHas guarpamma otobpaxkaet paboyme npegenbl YHKLMN CUHXPOHM3ALNN.

= Volt Diff
aV:=Vokage e Close is allowed if synchronism

A f = Slip Frequency Synchronism Limits conditions are met
@(t)= Phase Angle Difference

Over voltage limit - Live voltage LimitI [ )

Close is allowed if it is
configured

Nominal
Voltage

Dead
Voltage
Limit

Pa6ouure npeaenbl CUHXPOHU3aLUU

Kak nokasaHo Ha guarpamme:

e  BkIoYeHMe yCTPONCTBaA paspeLLeHo Korga coboaeHbl YCNoBUS CUHXPOHMU3aLUMI, Takne Kak,
yacToTa, Yrof CMeLleHus a3 1 HanpshkxeHne Ha 06enx CTOpOHaxX peknoyaepa HaxoauTcs B
Xenaemblix npeaenax aAns 6e3onacHon CUHXPOHNU3ALMN.

. PyLIHOG BKIMO4YEeHne nnm aBTtomaTn4eckoe NnoBTOpHOE BKIMOYEHME pa3peLlleHbl Ald NOBTOPHOIo
coenHeHna OBYX OTKIMKOYEHHbIX cekunin ANeKTpoceTn Unn NoakntvYeHna NTaHna OTKITHO4EHHOM
CeKUUn aNeKTpoceTn ecrin CKOHd)MprVIpOBaHbI cooTBeTCTBYHOLWNE HaCTpOVIKM.

CMm. yacTb 6.12.1 NpoBepka CMHXPOHM3aUMK s nogpobHOro onMcaHus.

PykoBoacTeo nonb3osarensa OSM MpunoxeHun m
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11.4 TMpwunoxeHue D - KpuBble BpeMA-TOKOBbIX
xapaktepuctuk (BTX)

11.4.1 ANSI BTX

ANSI BTX onucbiBatoTca cneayowmm o6LwmMm BelpaXkeHNeM:

Tt= A +B |*TM a20e: A, B, p koHcmaHmeb!
( y )P -1 ™ KO3ghpuyueHm yMHOXeHUsT peMeHU
Ip Ip mok cpabamabigaHus
Tt 8peMs OMKIIYEeHUS
I MoK HeucripagHocmu

ANSI BTX nporpammupyemble 4depes wkad ynpaeneHvs RC onpepenstoTcs napamerpamu B Tabnuvue
HUxe.

Ons TokoB Hwxe 16kA ANSI BTX nporpammupyemble 4Yepes wkad ynpasneHus RC onpefenstoTtcs
napameTpamu B Tabnuvue Huxe.

[ina TokoB Bbile 16KA, BpeMs OTKIMIOYEHUS ABMAETCHA NMOCTOAHHbLIM M OnpeenseTcs BblpaXeHnem Bbille C
I=16KA 1 COOTBETCTBYIOLLMMMN NapameTpamMm U3 Tabnumupbl HUXe.

Tun BTX OnpegeneHue A B D p

YpesBblyarHo ViHBepcHasi El 6.407 0.025 3 2.0
CunbHo WHBepcHas VI 2.855 0.0712 1.346 2.0
MHBepcHas | 0.0086 0.0185 0.46 0.02
KpaTkoBpemeHHO NHBepCcHas STI 0.00172 0.0037 0.092 0.02
KpaTtkoBpemeHHO YpesBbl4anHo STEI 1.281 0.005 0.6 2.0
MHBepcHas LTEI 64.07 0.250 30 2.0
JonroepemeHHo YpesBbluaiHo MiHBepcHas | | Ty 28.55 0.712 13.46 2.0
HonrospemeHHo CunbHO MHBepcHast LTI 0.086 0.185 4.6 0.02
HonrospemeHHo MHBepcHas

ANSI BTX npegocTtaBnstoTcs ¢ TanmepomM cbpoca onMcaHHbIM Creayowum obLwmM BelpaXeHeMm:

D 20e: Tres(l) 8pemsi cbpoca npu moke |.
Tres(l) = I D) KOHCmaHma
1-0.998+ Lerin Imin MUHUMarbHbIU paboyul Mok,
Imin MIN #p #max(OCLM & OIRM),
and: MIN MUHUMasbHbIU Ko3ghghuyueHm

YMHOX€eHUsI moka

OCLM  KoaghgbuyueHm yMHOXeHUs
XOM0OHOU HagpysKu

OIRM  KoaghghuyueHm yMHOXeHUs
omcmpotku BHT

11.4.2 IEC BTX

IEC BTX onucblBaloTcs criegyrowmmM 06LWNM BbIpaXKeHNEM:

Tt = A*TM 20e: TM K03ghghuyUEeHmM YMHOXEHUS 8peMeHU
p Ap KOHCMaHmbl!
(y j -1 Ip mok cpabambieaHusi
Ip Tt 8peMsi OMKITIOYEHUSsT
I MoK HeucrnpasHocmu
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IEC BTX nporpammupyeMble Yepes wwkad ynpaeneHus RC onpegensoTca napameTpamu B Tabnuue Huxe.

Ona TtokoB Hwxe 16kA IEC BTX nporpammupyemble uyepes wkad ynpaeneHuss RC onpegenstoTcs
napameTpamu B Tabnuvue Huxe.

[lns TokoB Bbile 16KA, BpeMsi OTKIIOUEHWS SBMNAETCS NOCTOSIHHLIM U ONpeaensieTcs BblpakeHWeM Bbille ¢
I=16KA 1 COOTBETCTBYIOLLMMU NapaMeTpamm 13 Tabnmubl HUXe.

Tun BTX OnpeaeneHue A p
YUpessblvainHo VHBepcHas El 80 2.0
CwunbHo NHBepcHas Vi 13.5 1.0
MHBepcHas | 0.14 0.02
[onroBpemeHHo MHBepcHas LTI 120 1.0

IEC kpuBble BTX uMeloT KoHWrypupyembii nornb3oBaTernieM (OUKCUPOBaHHbIA Tammep cbpoca. Kak
cneacteme, IEC BTX BpemMsi OTKMAOYEHMS HE 3aBUCUT OT BENUYMHBI TOKA.

11.4.3 YHuBepcanbHble KpUBbIe BTX onpeaeneHHble
nonb3oBartenem (KOIM)

Ot BTX mMoryT ObiTb MPMMEHEHbI K BeaylemMy YCTPOMCTBY W 3rieMeHTaM HM3Koro ypoBHs 333 no Toky
(MT31+, MT31-, MT32+, MT32-, 3331+, 3331-, 3332+, 3332-) 1 cogepXxvT OO TpeX CeKUM.

KOl onuckiBaetcs BBoOoM OT 5 A0 32 nap BpeMs-TOKOBbIX KoopauHaT. KoopauHaTta Toka nepBOv TOYKU
onpegensieT MMHUManbHbIM pabounii Tok (Imin) 1 koopanHaTa BpeMeHW MocrnedHen TOYKM onpegenseT
MUHUManbHoe paboyee Bpems.

Toukn BTX KOl moryT 6biTb M3MEHEHbI ToNbko Yepe3 CMS.

BTX KOl nmetoT KoHUrypmpyemsii nons3oBaTtenem UKCMPOBaHHbLIM Taimep cbpoca.

11.4.4  [JononHutenbHble KpuBblie BTX

HoctynHo 43 gononHuTenbHbIX KpuBbiX BTX. OTK KpuBble paspaboTaHbl Ans SMyNsauMu KpUBbIX B CTapoMm
3almTHoM obopyaoBaHuK.

OTU KpuBbIE He MOryT BbITb BbibpaHbl Yepes MY, Tonbko Yepes CMS.
JocTynHble KpuBble:

101, 102, 103, 104, 105, 106, 107, 111, 112, 113, 114, 115, 116, 117, 119, 120, 121, 122, 131, 132, 133,
134, 135, 136, 137, 138, 139, 140, 141, 142, 151, 152, 161, 162, 163, 164, 165, 200, 201, 202, 400, 401,
402.

HononHutenbHble kpuBble BTX wumeoT KoHdUrypupyemblini nonb3oBatenemM (UKCMPOBaHHbIA TanuMep
cbpoca.

lMpumeyaHue: Kpusbie ¢ c¢pukcuposaHHbiM epemeHem, ANSI u |EC eceeda OocmynHel yepes [1Y. o 10
0ononHUMesibHbIX Unu onpedesieHHbIX nofib3osamernem Kpusbix BTX mocym 6bimb 3agpyxeHsl 8 Y.

11.45 Bubnuoteka BTX

B CMS nonb3oBatenb uMeeT goctyn k 6ubnuoteke BTX, roe moryT ObiTb co3daHbl M U3MEHEHbI
CTaHOapTHbIE KpUBLIE C UX HACTpoOMKamu AN onpeaeneHHbIX 30H (cM. dain CMS nomollb).
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11.5

MpunoxeHue E — Nogaepxkka ANSI B RC

ANSI / IEEE cTtangapt C37.2, 1996 npegocTtaBnsieT onpeaeneHne u npuMeHeHne HomepoB pyHKUMA ONs
YCTPONCTB WCMOMb3yeMbIX B 3MEeKTPUYECKMX MNOACTaHLUMAX, SMEKTPOCTaHUUAX W yCTaHOBKe annapaToB
NCMNOMb3yHLLMX N NPeobpasyoLnx 3NIEKTPOSHEPIMIO.

MpuBegeHHas Hwxke Tabnuua conoctasnsetT dyHKUMM 3awmtbl RC C COOTBETCTBYHOLMM HOMEPOM
ycTtponcTtea ANSI.

ANSI OnpepgeneHune KommeHTapun
Homep
¢yHKum
7]
ycTpomc
TBa
21Yn 3awmTta OCHOBaHHasi Ha KoOMMJeKcHou | AnemMeHT Yn — 3awmrta wucnonb3yeT
npPoOBOOUMOCTHU XapaKTEpPUCTUKM KOMIMMEKCHOM
YCcTponcTeo dYHKUMOHMpPYLOLLEee korga | NPOBOAMMOCTH HenTpanu cemm
KOM‘I:')IJ'IeKCHaFI ynuoso VFI)l\}/:OCI:J';'lb eﬁm OCHOBa@HHbIE Ha 3Ha4YeHMU MPOBOAMMOCTMU,
POBOA H Gn (peanbHass 4YacTb) W peaKTUBHOM
yBENUYMBAETCA WM YMeHbllaeTcs  3a
npoBoAMMOCTH, Bn (MHMMasi yacTb).
npegernbl yCTaHOBIEHHOTO 3HAYEHNS
25 YCTPOMCTBO NPOBEPKU CUHXPOHU3aLUN
YCcTponcTBo YHKUNOHMpYIoLLIee Korga
yactoTa, yron cMmeweHua a3  unu
HanpsbkeHue a-C Lenu HaxoadaTcsa B npegenax
paspeLuarLmnx coeamHeHne 3TuX AByX Lenen.
25A ABTO-CMHXPOHM3aLMA
DyHKUMS  aBTOMATUYECKOW  CUMHXPOHM3ALUN
NMO3BONSAET MNepekniovaTento aBTOMaTUYECKU
BKITHOYATLCH NPU YCINOBUSAX YOOBNETBOPSIOLLIMX
COHXPOHM3aLun
27 Pene 3aWwmnThbl oT MuHUManbHoro | RC moxeT 6biTb HAacTpoeH Ha paboTy npw
HanpskeHus Tpex BapuaHTax NMOHWMXEHUS HAaNPsDKEHWST:
YCTponcTBo YHKUNOHMpYIoLLLEe korga | 3MH1 — TloHwkeHne HanpsbkeHus ¢asbl,
3Ha4YeHMe BXOAHOr0 HanpshKeHWst OMYCKAEeTCs | pearMpyeT Ha  HanpsbkeHue  npsiMon
HWXXEe YCTaHOBMEHHOrO 3HaYEHMS. nocrneaoBaTenbHOCTU
3MH2 — lMoHwkeHne HanpsbkeHUst NUHUA K
nHUNK, pearnpyet Ha nageHue
HampsbkeHust  Mexagy  nobbiMu  ABYMS
dasamu.
3MH3 - lNageHne HanpspkeHUs Npu noTepe
WCTOYHUKA NUTaHWS, pearmpyeT Ha notepro
HanpshKeHMs Ha BCeX LUECTUM TepMMHanax um
noTepio ToKa Ha BCex Tpex dasax.
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ANSI OnpepeneHve KommeHTapui
Homep
yHkum
7]
ycTpouc
TBa
46 Pene obpaTHOM nocnegoBaTenibHOCTU
3awmTa oT gucbanaHca ¢as, onpegeneHHasi
nyTem n3mepeHus TOKa obpaTtHon
nocnegoBaTenbHOCTU.
46BC O6HapyxeHue o6pbiBa NnpoBoAa 12/11 — OTtHoweHne Toka obpaTHon
3awmta npu obpbiBe NPOBOAA WCMOMbayeT | oo oHoBaTeNeHoCTI K Toky MpAMOi
' b P poBOA yer nocnenoBaTenbHOCTY.
OTHOLLEHME TOKa obpaTtHon
nocnegoBaTtenbHOCTM K TOKY — NPSAMOW
nocnegoBaTenbHOCTY.
47N MoBbIWeHUe HanpsxeHUsi obpaTtHom | 3IMH4 element
nocnepoBatefibHOCTU
Ecnn creneHb  HanpshkeHuss  obpaTHowm
nocnegoBaTenbHOCTU B anekTpoceTn
npeBbllLaeT AONYCTUMblE 3HAYeHus, 3almTa
OT MOBbLIWEHNUST  HanpsbkeHust  obpaTHown
nocnegoBaTenbHOCTM 3alUUTUT CUCTEMy OT
ancbanaHca HanpshKeHus.
50 Pene MrHoBeHHOM MakCMMasribHOM TOKOBOM
3aWmThbI
YcTporicTBo cpabaTbiBatollee 6e3 BpeMeHHOM
3a0epXKKM Korga BenvyuHa Toka MNpeBbIaeT
YCTaHOBIMEHHOE 3HaYeHue.
50N Pene MrHoBeHHOM MakCMMasribHOW TOKoBoM | MrHOBEHHOE MOBbILLIEHNE ToKa HenTpanu
3awumTbl (Tok HenTpanu) MM  OCTaTOYHbIN TOK B  TpexdasHon
cucteme guddepeHumpoaH kak 50N.
OcTaTo4HbIN TOK M3MEepsieTCA MCnonb3ys
CymMMy Tpex TpaHcopmaTopoB TOKa Ha
Kaxxgon dpase.
51 Pene AC MakcMmManbHOW TOKOBOM 3aliUThbl

C 3aepXXKon BpeMeHU

YcTponctso OYHKLMOHWpYtoLLee Korga
BeNnvynMHa BXOOHOMO ac ToKa npeBbiwaeT
YCTAQHOBMEHHOE 3Ha4yeHWe, M B KOTOPOM
BXOHOM TOK 1 Bpems cpabaTtbiBaHnsa obpaTHO
nponopumMoHanbHbl B Oonblue  YacTu
paboyero gnanasoHa.
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ANSI OnpepeneHve KommeHTapui
Homep
yHkum
7]
ycTpouc
TBa
51N Pene AC makcumanbHOM TOKOBOW 3awuTbl | MrHoBeHHOE noBbILLEHNE AC TOKa
C 3agepxkomn BpemeHu (Tok HerTpanm) HENTpanNM WM OCTATOYHbIA  TOK B
TpexcasHon cucteme amddepeHUnpoBaH
kak 51N.
OcTaToYHbIN TOK M3MepsieTcs MCnonb3ys
CyMMy Tpex TpaHCcopMaTopoB TOKa Ha
Kaxkgown chase.
Mpeaycmotpenbl 333 n 083, kaxgas c
He3aBUCMMON XapaKkTepUCTMUKON
OTKNIOYEHUS " HaCTPOWKOM
nocnenoBaTenbHOCTU NMOBTOPHOTO
BKITHOYEHUS.
59 Pene 3awuTbl OoT NoBbiWeHUA HanpsbkeHus | RC moxeT 6biTb HAacTpoeH Ha paboTy npu
YerpoicTao hyHKLMOHMDYIOLLIEE korpa yeTbIpex BapuaHTax MOBbILLEHNS
HanpsKeHus::
BenuynHa HanpsKeHus npesbiwaeT
YCTaHOBEHHOE 3Ha4YeHune. 3MH1 — ToBblweHWe HanpsxeHusa ¢assbl,
pearMpyeT Ha  HanpsbkeHue  npsiMon
nocregoBaTenbHOCTU
3IMH2 — lNoBbiWweHWe HanPSXXEHUsT NNHUA K
nuHUKM,  pearMpyeT  Ha  MOBbIIEHUE
HampsbkeHust  mMexagy  nobbiMu  OBYyMS
dasamu.
3MH3 — T[loBbiweHMe  HanpsbkeHust
cmelleHnst HenTpanm (cm. 59N)
3MH4 — TloBblWweHNe  HanpshkeHus
obpaTHon nocnegosartenibHOCcTK (cM. 47N)
59N MoBbiweHue HanpsxeHus cMmeleHus | 3MNH3 anemeHT
HeuTpanm
3awmta  OT  MOBbLIWEHMS  HaNpPsHKeHust
CMELLEHNsT HENTpanu UCMNONb3yeTcsl B CETAX
pacnpefeneHus anekTPOSHEPrun C BbICOKUM
KOMMSIEKCHBIM COMPOTUBIIEHUEM 3a3eMIieHUs,
B KOTOPbIX  MOBbILLEHNE HanpsPKeHUs
CMELLEHNs] HeWTpanu MOXeT [OOCTUrHYTb
HeJoMyCTUMbIX 3HAaYEHWIA.
67 Pene HanpaBneHHon AC MakcumanbHomn | HanpsikeHue npsiMon
TOKOBOW 3aliUThbI nocnegoBaTenbHOCTM  UCMOMb3yeTca  Kak
. OCHOBHOE (MOMnApu3yloLee HanpshkeHue)
YcTponcTeo PYHKUMOHUpPYIOLLEe npuv
ANl oNpefeneHnst HarnpaBneHus.
XernaemMoM 3Ha4YeHUN MakCUMarbHOro ac Toka
TEKyLLero B yCTaHOBMEHHOM HanpaBfeHnN.
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ANSI OnpepeneHve KommeHTapui
Homep
yHkum
7]
ycTpouc
TBa
67N Pene HanpaBneHHom AC MakcumanbHou | HanpaeneHHoe noBbilweHne AC Toka
ToKoBoOM 3awmTbl (TOK HerTpanu) HENTpanNM WM OCTATOYHbIA  TOK B
TpexcasHon cucteme amddepeHUnpoBaH
Kak 67N.
OcTaToYHbIN TOK M3MepsieTcs MCnonb3ys
CyMMYy Tpex TpaHchopmMaTopoB Toka Ha
Kaxkgown chase.
HanpsikeHune HyneBown
nocnenoBaTenbHOCTM  UCMONb3yeTca\  Kak
OCHOBHOe (MomnApu3yloLlee HarpsiKeHue)
ANsl ONpefeneHnst HarnpaBneHus.
MpegycmoTpenbl 333 n O33.
79 Pene noBTOPHOro BKNO4YeHUs
YCTponcTeo KoTopoe KOHTponvpyeT
aBTOMaTU4eckoe MOBTOPHOE BKIOYEHME W
3anpet AllB ac peknoy3sepa.
81 Pene 3awuTbl NO YacTtoTte YacTnyHo nogaepxmnBaeTcs
YCTPONCTBO KOTOpPOE pearmpyetr Ha 4acTtoTy
ceTun, PYHKUMOHMpYIOLLEee Korga yactota unm
RC mMoxeT ObITb HACTPOEH H uty ot
CKOPOCTb M3MEHEHUSI 4acToTbl Bbille WK C wmoxer 6 acTpoeH Ha sawnty o
MOBLILEHNS M MOHWXKEHUS  4acToThbl
HWXe YCTaHOBIEHHOrO 3HAYEHMS.
CUCTEMBbI.
86 Pene 3anpeTta AlNB
YCcTponcTBo KoTopoe OTKIoYaeT
cooTBeTCTBYlOLEee obopynoBaHvMe o cbpoca
onepaTtopoM B MECTHOM UMW OUCTAHLMOHHOM
pexume.
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11.6 MpunoxeHune F — CurHanbl nHAMKauum

CwvrHanbsl MHOVKaUUN KOHTPOMMPYKTCA 3NEMEHTOM KOHAWUMOHUpoBaHus curHanos (ISC). ISC cuntbiBaeT
curHansl Ans UHOuKaunn 3 AaHHbIX ¢ APYrnx SfNeMeHTOB.

ISC Takke obecneunBaeT QYHKUUN OUATHOCTMKN NMyTEM MOHUTOPUHra PyHKUMOHaANbHOCTU RC, BHYTpEeHHEN
KOMMYyHMKaUMM W BPEMEHWU BKItodYeHus/oTknodeHs OSM. Ecnn  anemeHT obHapyxuBaeT nobble
HecooTBeTCTBUA, (i)OpMI/IpyeTCFl CuUrHan nHankauunu.

[MonHbIM CNMCOK MHANKALMOHHBIX curHanoB ucnonb3yemoix SCADA v I/O npegcraBneH B Tabnuue HUXe.

Curnan OnucaHune
TWUN: OCHOBHON
MHuummposaxo AlNB MHMUMMPOBaHO aBTOMAaTMYECKOE NOBTOPHOE BKIOYEHNE

DNP3-SA BeepgeHo

DNP3-BBeeHa 6e3onacHasi ayTeHTudmKaums

DUKTUBHBIN KOHTPOIb

QDUKTUBHBIN CUrHan KOHTPOJA B Lenax TeCTupoBaHnA

pynna 1 oTknoveHve

3anpoc Ha oTKnMYeHre chopMMPOBaHHbIV rPyNNon 3awmThbl 1

pynna 2 oTkno4eHne

3anpoc Ha oTkntoYeHne chopMMPOBAHHLIN FPYNMON 3aLnTbl 2

lpynna 3 oTknioYeHve

3anpoc Ha oTKNoYeHne chopMUPOBAHHbBIN FPYNNon 3aLnThbl 3

pynna 4 oTknoveHve

3anpoc Ha oTKnYeHre chopMMpPOBaHHbIV rPyNMNon 3alwmnTbl 4

MecTHoe ynpasneHve

YCTPONCTBO HaxoAmMTCA B MECTHOM peXUMe ynpasneHuns

3anpet AlB (JTio6o1)

YcTponcTBO Haxoautcs B coctosiHumn 3anpeT AlNB no noboi npuynHe

MpeBbiweHo MKO

[MpeBbILLEHO MaKCUMaITbHO OOCTyNnHOE 4Yncro OTKITHOMEHNN

3au MHMUMMpoBaHa

3awmTa nHmyunpoBaHa

[unctaHumoHHoe
ynpasneHue

YCTPOWCTBO HAXoaMUTCS B AUCTAHLMOHHOM PEXUME YrpaBeHus

SGA BBegEHO

BeegeH pexunm Ymuble Cetun

PeX1M TeCTUpOBaHUs

BKNOYEH peXMM TECTUPOBAHUS

YcTaHOBMEH KIoY
obOHOBEHUSA

Kntou o6HoBneHnsa DNP3-SA yctaHOBneH

79_3anpert AlB (Jlrobon)

YcTponcteo HaxoauTtesa B cocTosiHum 3anpeT AlNB B pesynbtaTe ntobon 3awmTHon
onepaumm u ¢ nobbiM KOTMYECTBOM OTKITHOYEHUI

TUN: CPAGATbLIBAHUE

CpabaTtbiBaHve

CpaGaTblBaHMe B pe3ynbTaTte aktmeauum no60oro 3aWMTHOro aneMeHTa.

P(JTto6as rapm)

CpabaTbiBaHMe B pe3ynbTaTe akTMBaUMu SrieMeHTa 3awnThbl oT rapmMoHuk (THD, TDD
unu nbas uHaMBMAyanbHas rapMoHVKa)

P(333) CpabaTtbiBaHve B pe3ynbTarte aktuBaumm noboro anemerHta 333

P(3331+) CpabaTbiBaHue B pe3ynbraTe aktuBaumm anemenTa 3331+

P(3332+) CpabartbiBaHue B pesynbTaTe aktvsaumu anemexTa 3332+

P(3333+) CpabartbiBaHue B pe3ynbTaTte akTuBaumm anemeHta 3333+

P(3331-) CpabatbiBaHue B pesynbTaTe aktusauuu anemerHTa 3331-

P(3332-) CpabartbiBaHue B pesynbTaTe aktusauuv anemexTa 3332-

P(3333-) CpabartbiBaHue B pe3dynbTaTte akTuaumu anemeHta 3333-

P(333 PJ11-3) CpabaTtbiBaHue B pesynbTarte aktueaumm anemenTa 333 PJ1 1-3

P(r'PK) CpabartbliBaHne B pe3ynbTate akTMBaLUMu 3NeMeEHTa UHAMBUAYANBHbIX rAPMOHUK

P(12/11) CpabaTbiBaHMe B pe3ynbTaTe akTMBaUMy SfieMeHTa 3aWwmThbl Npy 06pbiBe npoBoga 12/11

P@ON) CpabartbiBaHue B pedynbTate akTMBaummn geTekropa MCTOYHMKA NUTaHns

P(30®) CpabaTbiBaHue B pe3ynbTaTe akTuBaumu noboro anemeHTa 3awwuTbl N0 TOKY obpaTHON
nocnegoBaTenbHOCTH

P(30d1+) CpabartbiBaHue B pe3ynbTaTe akTUBaLMu 3fieMeHTa 3aLmThbl Mo TOKy obpaTHON
nocneposartenbHocTn 30P1+

P(30d2+) CpabartbiBaHue B pe3dynbTaTe akTUBaLMu 3fieMeHTa 3aLmThbl Mo TOKy o6paTHON

nocneposartenbHocTn 30D2+
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CwurHan OnwucaHue

P(30®3+) CpabartbiBaHue B pe3dynbTate akTuBaLmu afeMeHTa 3awmTbl No TOKy obpaTHON
nocnegoBatenbHocTn 3093+

P(30®1-) CpabaTtbiBaHne B pesynbTate akTuBauuu a3femMeHTa 3awuTbl MO TOKYy obpaTHow
nocneposartenbHocTn 30P1-

P(30d2-) CpabaTtbiBaHne B pe3ynbTaTe akTuBauuu afieMeHTa 3awuTbl MO TOKy obpaTHow
nocnepoartenbHocTn 30P2-

P(30®3-) CpabatbiBaHne B pesynbTate akTMBauuu 3nemeHTa 3alutbl MO TOKy o6paTHom
nocneposatensHocTn 30P3-

P(30® PJ11-3) CpabartbiBaHue B pe3dynbTaTe akTuBaLmmn afieMeHTa 3awuTbl pexvmMa paboTta Ha NUHUK
no Toky obpatHown nocnegosarensHoctn 309 PJ11-3

P(MT3) CpabartbiBaHue B pe3ynbTarte akTuBaumm noboro anemerHta MT3

P(MT31+) CpabartbiBaHue B pe3dynbTarte akTuBaumu anemeHta MT31+

P(MT32+) CpabaTbiBaHue B pe3dynbTaTe akTuBaumun anemeHta MT32+

P(MT33+) CpabartbiBaHue B pesynbTaTe aktvsaumu anemernta MT33+

P(MT31-) CpabartbiBaHue B pesynbtaTe aktvsaumu anemexnta MT31-

P(MT32-) CpabaTbiBaHue B pe3ynbTaTe akTuBaumu anemeHta MT32-

P(MT33-) CpabatbiBaHue B pesynbTaTe aktuBaumu anemeHta MT33-

P(MT3PJ11-3) CpabartbiBaHue B pe3dynbTarte akTusaumu anemeHta MT3 PJ1 1-3

P(3MN4) CpabaTbiBaHue B pe3ynbTaTe akTMBaLMu 3emMeHTa 3aLnTbl OT NOBbILLEHNS YacTOoThl

P(3IMH) CpabaTtbiBaHve B pe3ynbTaTte aktuBauumm noboro anemexta 3MH

P(3IMH1) CpabartbiBaHue B pe3dynbTarte akTuaumu anementa 3MH1

P(3MH2) CpabartbiBaHue B pesynbraTe aktusauuv anemexTa 3MNH2

P(3MH3) CpabaTbiBaHue B pe3dynbTaTe aktmBaumu anementa 3MNH3

P(3MH4) CpabatbiBaHue B pe3dynbTaTe aktmBaumm anementa 3MNH4

P(dasa A) CpabartbiBaHue B pe3dynbTarte akTmeaumu nboro anemeHta MT3 Ha dase A

P(dasa B) CpabatbiBaHue B pesynbTaTe akTusauum nwoboro anemeHta MT3 Ha dase B

P(dasa C) CpabartbiBaHue B pe3dynbTaTte akTusaumu noboro anemeHta MT3 Ha dase C

P(da3a N) CpabartbiBaHue B pedynbTarte akTuaumu noboro anemeHTta 333 nnm 033 Ha dase N

P(033) CpabartbiBaHue B pe3dynbTarte akTusaumu nboro anemeHta 033

P(033+) CpabartbiBaHue B pe3dynbTarte akTuaumu noboro anemeHta O33+

P(033-) CpabatbiBaHue B pesynbTaTe aktusauuu noboro anemeHta O33-

P(033 PI) CpabartbiBaHue B pesynbtaTe aktvsaumu moboro anemeHta O33 PJl

P(Ua) HanpsixeHne Ha BbICOKOBOSILTHOM BBOAE A Bbllle ypoBHA LSD

P(Ub) Hanps»keHve Ha BbICOKOBOMLTHOM BBOAE B Bbille ypoBHs LSD

P(Uc) HanpsikeHne Ha BbicokoBONbTHOM BBoAe C Bbilwe ypoBHsi LSD

P(Uabc>) CpabaTbiBaHue B pe3ynbrarte aktuBaumm anemenTa Uabc>

P(Uabc<) CpabaTtbiBaHue B pe3ynbrarte aktuBaumm aneMmenTa Uabc<

P(AYP) CpabartblBaHue B pe3dynbTarte akTuBaumm anemeHta AYP

P(Ur) HanpsieHne Ha BbICOKOBONbTHOM BBOAE R Bbilwe ypoBHs LSD

P(Us) Hanps»keHne Ha BbICOKOBONBLTHOM BBOAE S Bbille ypoBHsS LSD

P(UY) Hanps»keHne Ha BbICOKOBOMLTHOM BBOAE T Bbille YpOBHS LSD

P(Urst>) CpabaTbiBaHue B pe3ynbTaTe akTuBaumu anemenTa Urst>

P(Urst<) CpabaTbiBaHMe B pe3ynbTaTe akTMBaumm anemeHTa Urst<

P(3MH) CpabartbiBaHue B pedynbTarte akTusaumu anemeHta 3MH

P(3MH1) CpabartbiBaHue B pe3dynbTaTte akTuaumu anemeHta 3MH1

P(3MH2) CpabaTbiBaHMe B pesynbTaTte aktMBaumm anemeHta 3MH2

P(3MH3) CpabaTbiBaHue B pe3dynbTaTe aktmsaumm anemeHta 3MH3

P(3MH4) CpabatbiBaHue B pe3dynbTate aktusaummn anemeHta 3MH4

P(Uabc 3MH4) CpabartbiBaHue B pe3ynbTaTte akTuaumm noboro anemeHTa 13 anemeHtos Ua/Ub/Uc B
nunHenHom pexume unu Uab/Ubc/Uca B pasHom pexxume 3MH4

PyxoBoacTeo nonb3oBarens OSM MpunoxxeHus 177



NOJA-5038-08

CurHan OnucaHune
P(Urst 3MH4) CpabaTtbiBaHue B pe3ynbTaTte aktuBauumm noboro anemeHTa ns anemeHtos Ur/Us/Ut B
nuHenHom pexume unm Urs/Ust/Utr B dasHom pexume 3MH4
P(Yn) CpabartbiBaHne B pe3ynbTaTe akTuBauMmn aneMeHTa 3amTbl MO0 KOMMIEKCHOW
NpoBOAMMOCTHU
TWUN: OTKNKOYEHUE
OTtkniovenne(Jlioboe) PS=0 He3aBMCMMO OT UCTOYHUKA

Otkntovenne(Jlrobas MPK)

OTkntoYeHne B pesynbTaTe akTMBaUMM SrieMeHTa 3awuTtbl oT rapmMoHuk (THD, TDD
nobasi uHgnBMayanbHas rapMoHuKa)

OTtkntoveHne (ABP aBTo
oTKI)

OTkntoyeHne B pesynbTaTte BbiNonHeHus onepaumm ABP aBTo oTkn

OtkntoveHne (ACO)

OTKNOYEHNE B pesynbTate nHnunaunm aBTOMaTUYECKOW 3aMeHbI

OTtknioveHne (333)

OTkntoveHve no 3anpocy anemeHTa 333

OtkntoveHne (3331+)

OTkntoveHre no 3anpocy anemeHTa 3331+

OtkntoveHne (3332+)

OTkrtoveHre no 3anpocy anemeHTa 3332+

OtkntoveHne (3333+)

OTkntoyeHme no 3anpocy anemeHTa 3333+

Otkntoyenne (3331-)

OTkntoveHre no 3anpocy anemeHTta 3331-

Otkntovenne (3332-)

OTkntoveHre no 3anpocy anemeHTa 3332-

Otkntovenne (3333-)

OTkntoyeHme no 3anpocy anemeHTa 3333-

OTtknioverne (333 PJ11-3)

OTkntoveHve no 3anpocy anemexTta 333 pexuma Pl 1-3

Otkntovenue (MY)

OTKNOYEHME NO 3anNpoCcy 3reMeHTa KOHTPOSbHOro curHana c My

OtknioveHue (M'PK)

OTKnoYeHne B pesynbTaTe akTUBaLMKM SrieMeHTa 3almTbl OT UHAMBUAYANbHBLIX
rapMoHUK

OtknioveHue (12/11)

OTKtoYeH1e No 3anpocy dneMeHTa 3almTbl Npy 06GpbiBe NpoBoaHuKa 12/11

OTtknioveHune (10)

OTKNYEHME MO 3anpocy curHana ynpasneHus c 1/0

Otkntovenne (MecTHbIn)

OTkntoYeHne no 3anpocy curHana ynpaenenus ¢ MY, CMS unu py4yHoe OTKNoYeHne

OtknioyveHne (Jloruka)

OTKMOYEHNe No 3anpocy Norukm

OTtknioveHne (LSRM)

OTKNOYEHNE No 3anpocy 3yieMeHTa NOBTOPHOro BKINKOYEHUA Npu noTepe nutaHna

OtkntoveHne (Py4Hoe)

Py4Hoe oTknodeHne

OtknioveHne(309) OTkntoyeHne no 3anpocy nboro anemeHta 309

OtknioveHne(30P1+) OTkntoYeHne no 3anpocy nboro anemerHta 30P1+
OtknioveHne(30P2+) OTkNtoYeHne no 3anpocy nboro anemerHta 30P2+
OtknioveHne(30P3+) OTkntoveHve no 3anpocy nboro anemeHta 3093+

OtknioveHne(3091-)

OTkntoveHve no 3anpocy nboro anemeHta 30P1-

OTtkntoveHne(3092-)

OTkntoyeHme no 3anpocy nboro anemeHta 30P2-

OtknioveHne(3093-)

OTkntoYeHme no 3anpocy nboro anemeHta 30P3-

OtknioveHne(30PPJ11-3)

OTkntoyeHne no 3anpocy nboro anemeHta 30PPJ1 1-3

OtknioveHne(MT3) OTkntoveHve no 3anpocy ntoboro anemexHta MT3
OtknioyeHne(MT31+) OTKII0YEHME MO 3anpocy anementa MT31+
OtknioveHne(MT32+) OTkntoveHve no 3anpocy anemeHta MT32+
OtknioveHne(MT33+) OTkntoyeHne no 3anpocy anemeHta MT33+

OtkntoveHne(MT31-)

OTkntoveHve no 3anpocy anemeHta MT1-

OtkntoveHne(MT32-)

OTkntoYeHne no 3anpocy anemeHTa MT32-

Otkntovenne(MT33-)

OTkntoYeHne no 3anpocy anemeHTa MT33-

OtknioveHne(MT3 PJT)

OTtkntoyeHne no 3anpocy anemeHta MT3 pexuma PJ1

OtknioveHne(3MM4) OTkntoveHue no 3anpocy anemexta 3MY
OtkntoyeHne(3MMH) OTkntoveHve no 3anpocy nboro anementa 3MH
Otkntovenne(3MH1) OTkntoveHve no 3anpocy anemeHta MT31
OtknioveHne(3MH2) OTkrtoveHve no 3anpocy anemeHta MT32
OtknioveHne(3MH3) OTkntoyeHne no 3anpocy anemeHta MT33
Ortkniovenne(3MH4) OTkntoYeHne no 3anpocy anemeHTa MT34
Otkniovenne(MK) OTkntoyeHme no 3anpocy curHana c MK (CMS)

OtknioveHne(Pasza A)

OTKNtoYeHme 13-3a HeMcnpaBHOCTU Ha dase A
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OtkntoveHne(Pasa B)

OTKtoYeHVe U3-3a HeucnpaBHOCTU Ha dpase B

OtkntoveHne(Pasa C)

OTKMtoYeH e U3-3a HeucrnpaBHOCTY Ha gase C

OtkntoveHne(Hevtpanb)

OTKNIOYEHME 13-3a HEUCTIPABHOCTM HENTpanu

OtkntoveHne(3aw)

OTKNoYEHNE B pes3ynbTate aktuBauun nto6oro 3alWMTHOro afieMeHTa

OTkntoveHne(OuctaHUMoH
HO)

OTkntoyeHne no 3anpocy curHana co SCADA wnm 110

OtknioveHne(SCADA) OTkntoyeHne B pesynbTarte cpabartbiBaHus curHana co SCADA
OTkntoveHne OTKroYeHre No 3anpocy pexuma CeKLMOHNpoBaHne
(CekumoHnpoBaHue)

OtkntoveHne (033)

OTkntoveHve B pesynbTtate cpabaTbiBaHust noboro anemeHta 033

OTknioYveHne
OtkntoveHne (033+)

OTkntoYeHne B pesynbTaTte cpabaTtbiBaHus anemeHta O33+

Otkntovenne (033-)

OTkntoYeHne B pesynbTate cpabartbiBaHus anemeHTa O33-

OtknioveHune (033 PJ1)

OTkntoveHve B pesynbTtate cpabaTbiBaHns anemeHta O33 pexwuma PJl

OtkntoveHne (AYP)

OTkntoyeHve B pesynbTaTe cpabaTbiBaHusa anemeHTa AYP

OTknoYveHne
(HeonpegeneHHkin)

OTKINOYEHHOE COCTOsIHME 06Hapy>|<eHHoe nocrne BKIMKOYeHNA NMTaHnA KOHTponepa

Otkntoyenne (3MH)

OTkntoYeHne B pesynbTarte cpabartbiBaHus anemeHta 3MH

Otkntovenne (BMH1)

OTkntoyeHne B pesynbTate cpabatbiBaHus anemeHta 3MH1

Otkntovenne (3MH2)

OTkntoyeHre B pesynbTaTe cpabaTtbliBaHusa anemeHTa 3MH2

OtknioveHne (BMH3)

OTkntoyeHVe B pesynbTaTe cpabaTtbiBaHus anemMeHTa 3MH3

Otkntovenne (3MH3 AsTo
BKITHOYEHME)

OTkntoyeHne B pesynbtate cpabatbiBaHua 3MH3 n BBegeHo 3MH3 aBTo BknoyeHne

Otkntovenne (3MH4
Mposan)

OTkntoyeHne B pesynbTaTte cpabatbiBaHus anemeHta 3MH4 npoBanbl

OtknioveHne (3MH4
CpeaHsas To4ka nposana)

OTkntoyveHne ot genctena 3MH4 n reHepaumsa curHana B cpeHern To4ke nposana

OTtknioverune (Yn)

OTkntoyeHve B pesynbTate CpaGaTblBaHMﬂ 3neMeHTa 3alnTbl N0 KOMMIIEKCHOMY

HanpsbkeHuto, Yn

TUN: ONOBELLEHUE?

OnogeLeHne(Jlroboe) OnoselleHve B pe3ynbTaTe akTuBaumm niboro 3alimMTHOro snemMeHTa

OnogeLleHune(Mobas OTkntoyeHne B pesynbTaTe akTMBaLMM afeMeHTa 3awuTbl oT rapMoHuk (THD, TDD wnu

'PK) nwbas nHaMBnayanbHas rapMoHuka)

A(333) OnoBelleHne B pe3ynbTarte akTueaumm noboro anemeHTa 333

A(333 1+) OnoBeulleHne B pedynbTate akTmsaumm anementa 3331+

A(333 2+) OnoBelleHne B pe3dynbTaTte akTuBaummn anemeHta 3332+

A(333 3+) OnoselleHne B pesynbTaTe akTuBaumy anemeHta 3333+

A(333 1-) OnoselleHvie B pesynbTate akTusaumm snementa 3331-

A(333 2-) OnoselleHune B pe3ynbTaTe akTuBauumn anemeHta 3332-

A(333 3-) OnoselleHve B pesynbTaTe akTuBaumm anemexta 3333-

A(333 PJ11-3) OnoBelleHue B pedynbTarte akTueauum anementa 333 PJ11-3

A(12/11) OnoBelleHne B pedynbTate akTMBaUMu aneMeHTa 3awmTbl npy obpbiBe NpoBoaa

A(B00) OnoBelleHne B pedynbTate akTMaumm noboro anemeHTa 3awmTbl MO TOKy 06paTHoOn
nocnegoBaTenbHOCTH

A(BOD1+) OnoBeLleHne B pe3dynbTaTe akTMBaLMK 3fieMeHTa 3aLuTbl No TOKy obpaTHON
nocneposartenbHocTn 30P1+

A(BOd2+) OnoBelleHne B pe3ynbTaTe akTMBaLMmM afieMeHTa 3aLnTbl No TOKy obpaTHon
nocnepoBartensHoctn 302+

A(BOD3+) OnoseLleHne B pedynbTate akTMBaLMmn aneMeHTa 3aLmTbl No TOKy obpaTHON
nocnegoBatenbHocTn 3093+

A(BO®1-) OnoBeLleHne B pedynbTaTe akTMBaLMu 3afieMeHTa 3auTbl No TOKy obpaTHON

nocneposartenbHocTn 30P1-

PyxoBoacTeo nonb3oBarens OSM
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AB0D2-) OnoBelleHne B pe3ynbTaTe akTMBaLMmM afieMeHTa 3aLnTbl No TOKy obpaTHoM
nocneposartenbHocTn 30d2-

A(BOD3-) OnoseLleHne B pedynbTate akTMBaLMmn aneMeHTa 3aLmTbl No TOKy obpaTHON
nocnegosarensHocTn 30P3-

A(BO®PJI1-3) OnoBeLleHne B pe3dynbTaTte akTUBaLMmn 3NieMeHTa 3aLuTbl No TOKy obpaTHON
nocnegoBaTenbHOCTU pexxnuma paboTta Ha nuHun 309 PJ11-3

A(MT3) OnoBelleHne B pe3dynbTarte akTuauuu nboro anemeHta MT3

AMT31+) OnosBelleHre B pe3ynbTaTe akTuBauum anementa MT31+

AMT32+) OnosBelleHe B pesynbTaTe akTuBaumm anemeHta MT32+

AMT33+) OnoselleHvie B pesyribTaTe akTuBaumm anemeHta MT33+

AMT31-) OnoselleHne B pedynbTate akTusaumm anemeHta MT31-

AMT32-) OnoselleHne B pesynbTaTe akTusauuu anementa MT32-

AMT33-) OnoselleHne B pesynbTaTe akTusaumy anemerta MT33-

A(MT3PJ11-3) OnoBeuleHune B pe3dynbTarte akTnsauuu anementa MT3 PJ1 1-3

A(3MY) OnoBelleHve B pe3ynbTaTte aktuBaumm anemenTa 3MY

A(3IMH) OnoselleHune B pedynoTarte akTusauuu noboro anemexTa 3MH

A(3IH1) OnoBelleHne B pe3ynbTarte akTusaumu anementa 3MH1

A(3MH2) OnoselleHne B pesynbTaTe akTuBauun anementa 3MH2

A(3MH3) OnoBelleHne B pesynbTaTe akTuBaumm anementa 3MH3

A(3MMH4) OnoBelleHre B pe3ynbTaTte aktuBaumm anementa 3MH4

A(Paza A) OnoBelleHne B pesynbTaTe aktuBauum anemeHtoB MT3 Ha caze A (MT31+, MT32+,
MT31-, MT32-)

A(®asa B) OnoBelleHne B pesynbTaTte aktuBauuu anemeHToB MT3 Ha dase B (MT31+, MT32+,
MT31-, MT32-)

A(®a3a C) OnoselleHne B pesynbtaTe aktuBaumm anemeHtoB MT3 Ha chaze B (MT31+, MT32+,
MT31-, MT32-)

A(Helitpans) OnosgelueHune B pe3ynbtaTte aktuBauum anemeHToB 333 HenTpanu (3331+, 3332+,
3331-, 3332-, 033+, 033-).

A(O33) OnoBelleHne B pedynbTarte akTueauum noboro anemeHta 033

A(033+) OnoselleHvie B pesynbTaTe akTuBaumm anemeHta 033+

A(033-) OnoselleHune B pe3ynbTaTe akTuBauum anemeHta O33-

A(O33PN) OnoBeLleHue B pedynbTaTte akTusaumm anementa 033 pexuma Pl

A(AYP) OnoBelleHune B pe3dynbTarte akTuauuu anemeHta A4P

A(BMH) OnoBeuleHue B pedynbTarte akTusauuu nwboro anemeHta 3MH

A(BMH1) OnoselleHune B pedynoTarte akTmsaumun anemeHta 3MH1

A(BMH2) OnogelleHre B pe3ynbTaTte akTuBauum anementa 3MH2

A(BMH3) OnosBeLleHune B pedynbTarte akTuaummn anemeHta 3MH3

A(BMH4) OnoselueHne B pe3ynbTaTe aktusaummn anementa 3MH4 nposan

A(3MH4 cpeqHsist Touka OnoBelleHune B pesynbTaTte akTuBaumun anemeHta 3MH4 cpegHsia Touka npoBana korga

nposana) aktmempoBaH anemeHT 3MH4 npoBan W HanpshkeHwe HaxoauTca B nMpegenax Mexay
3MH4 cpegHsisi TouKa npoBana 1 MakcumarnbHbIM noporom 3MH4 npoean

A(Uabc 3MH4) OnoBelleHre B pesynbtaTte aktuBauum anementa Uabc 3MH4 nposan

A(Uabc 3MH4 cpeansis OnoselueHne B pesynbTate aktnsauum anemerHTta Uabc 3MH4 cpefgHsas Touka nposana

Touka nposana) Korga aktmeupoBaH anemeHT 3MH4 npoBan M HanpsbkeHMe HaxoauTcs B npedenax
mexay 3MH4 cpegHas Todka nposana M MakcumarnbsHbslM noporom 3MH4

A(Urst 3MH4 nposan) OnoBelleHune B pe3dynbTarte akTueauuu anementa Urst 3MH4 nposan

A(Urst 3MH4 cpegHsis OnoBelleHne B pesynbTaTe akTveaumm anemeHta Urst 3MH4 cpeaHsas Todka nposana

Touka nposana) korga akTmeupoBaH anemeHT 3MH4 npoBan M HanpsbkeHMe HaxoauTcst B npegenax
mexay 3MH4 cpegHas Todka nposana u MakcumarnbsHsiM noporom 3MH4

A(Yn) OnoBelleHne B pe3yrnbTaTe akTMBaLMu 3femMeHTa 3aLmThbl N0 KOMMMEKCHOMY
HanpskeHuo Yn

TunN: ONOBELWEHWE/OTKIIOYEH
3MH4 (Ua) ‘ OTknoYeHVe nnu onoBeLlieHne B pesynbTaTe aktueauum anemeHta Ua 3MH4 nposan
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3MH4 (Ub) OTkntoyeHne unu onoselleHne B pesynbTaTte akTuBauun anemeHta Ub 3MH4 nposan
3MH4 (Uc) OTknioYeHre unu onoBseLLeHne B pesynbTaTe aktusaumm anemeHta Uc 3MH4 nposan
3MH4 (Ur) OTkntoyeHre unu onoBseLleHne B pesyrnbTaTe aktupaumm anementa Ur 3MH4 nposan
3MH4 (Us) OTkntoyeHne unu onoBelleHne B pesynbTaTte akTuBauuu anemeHta Us 3MH4 nposan
3MH4 (Ut) OTkntoyeHne unu onoselleHne B pesynbTaTte akTueauuu anemedta Ut 3MH4 nposan
3MH4 (Uab) OTknoyeHre unm onoseLleHne B pesynbtaTe aktuBaummn anemeHta Uab 3MH4 nposan
3MH4 (Ubc) OTkntoyeHne unu onoBellieHne B pesynbTaTte akTmBauun anemeHta Ubc 3MH4 nposan
3MH4 (Uca) OTkntoyeHne unu onoselleHne B pesynbTaTte akTmsauun anemeHta Uca 3MH4 nposan
3MH4 (Urs) OTknioYeHre unm onoseLLeHne B pesynbTaTe aktuBaumm anementa Urs 3MH4 nposan
3MH4 (Ust) OTkntoyeHne unu onoBseLLeHne B pesynbTaTe aktupaumm anemeHta Ust 3MH4 nposan
3MH4 (Utr) OTkntoyeHne unu onoBselleHne B pesynbTaTte akTmBauuu anemeHta Utr 3MH4 nposan

TWN: BKIKOYEH

BkntoyeH(J1to6oi) BkntoyeHHoe cocTosiHne OSM no nobor npnynHe

BkntoyeH (ABP)

BkrtoveHve B pesynbTarte cpabatbiBaHns pyHkummn ABP

BkntoveH (ABP aBTO
BKIKOYEHMe)

BkntoveHue B pesynbTarte cpabaTbiBaHns dpyHkumMn ABP ogHOBPEMEHHO C aKTUBHOM
onepaumen cyeta ABP aBTO oTknioveHune

BkntoyeH (ABTO 3ameHa)

BkntoveHve B pesynbTate CpaGaTbIBaHI/IH d)yHKLl,I/IM aBTO 3aMeEHbI

BkntoueH (AlNB)

BkrtoueHune no 3anpocy curHana ot anementa AlNB MT3/NPS/333/033, OnemeHT
HanpshxeHns AlB, ABP

BkritoueH (AMNB
MT3/NPS/333/033)

BkritoueHve B pesynbTate NOBTOPHOrO BKItoYeHus no 3anpocy AlNB MT3/NPS/333/033

BkntoyeH (OnemeHTa
HanpsbkeHusa AlB)

BknioyeHve B pesynbTarte NOBTOPHOIO BKIIOYEHWSA MO 3anpocy 3reMeHTa HanpshkeHns
AlB

BkntoveHne
(ABTOCMHXPOHU3aLNS)

BknoyeHre no komaHae Ha aBTOCMHXPOHM3aUUIo

BkntoueH (1Y)

BkntoyeHue no 3anpocy curHana c Ny

BkntoyeH (1/O)

BkntoyeHuve no 3anpocy curHana ¢ mogyns /0

BkntoyeH (MecTHbIn)

BknroveHne no 3anpocy curHana c MY, CMS nnn HeonpegeneHHOro MCTOMHUKA

BkntoyeH (Nloruka)

BkntoveHue no 3anpocCy curHana c fiormkun

BkrtoyueH (MK)

BkntoyeHue no 3anpocy curHana ¢ CMS

BkritoveH
(AvcTaHUMOHHbIN)

BkntoueHune no 3anpocy curHana co SCADA unu mogyns 1/O

BkntoueH (SCADA)

BkntoyeHue no 3anpocy curHana co SCADA

BkntoueH
(HeonpegeneHHkIn)

BkntoveHue no 3anpocCy curHana ¢ HeonpeaeneHHoro UCTo4YHMKa, pacno3HaHHOro nocne
BKITKOYEHNA NUTaHNA N cepBUCHOIo OGCJ‘Iy)KI/IBaHMﬂ

BkntoveH (3MH3 aBTo
BKITHOYEHME)

BkrtoveHuve B pesynbTarte akTnBaummu anemeHta 3MH3 aBTo BkntoyeHne

TUN: CTATYC

Bkn ABP

Bknro4eHO aBTOMaTUYECKOE BKITHOYEHNE pe3epBa

Bkn aBTO 3ameHa

BknoyeHa gyHKUMSA aBTO 3aMeHbI

Bkn pexxum onoseLleHns

BkntoyeH PEeXnM onoBeLleHna

Bkn ArB

MoBTopHOEe BkNtoueHne ans anemeHToB 3MT/333, 3MH/3IMH, 30®, O33 n ABP
BKJTHOYEHO

ABTOMaTn4eckoe
TecTMpoBaHue GaTapeu

BkntodyeHa aBTomMaTu4eckas npoBepka 6aTape|/|

MHnunmnpoBaHa aBTO CUHX

ABTOMaTNYECKAS CUHXPOHM3aLMS Obina MHUUMNPOBaAHa

ABTO CUHXP BbINOSIHEHA

YCnoBua aBToMaTM4eCKON CUMHXPOHM3aLMK ANS BKITKYEHNS nepeknoyaTens BbiNoNHEHbI

MpoBepka 6aTapen He
BbIMNONMHEHa

MpoBepka 6GaTapen He BbinonHeHa (batapes He nogcoeauHeHa, AC  OTKMOYEHO,
OaTtapes paspsbkaetca ¢ > 100MA, HanpsbkeHne 6Gatapen < 12.5B wnu nposepka
6aTapen NpMocTaHOBMEHA)
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MpoussogunTca npoBepka
OaTapeun

MpownssoauTcs nposepka 6atapen

Bartapes ycneluHo
npoTecTUpoBaHa

BaTapes ycneLHo npoTecTMpoBaHa

Brokuposka P(333+) On®

OtkntoveHue ot gewcteua 3331-, 3332- n 3333- byageT 3ab6nokupoBaHo.

Bnokuposka P(333-) on®

OtkntoveHue ot gencteua 3331+, 3332+ n 3333+ 6yaet 3abnoknposaHo.

Briokuposka P(033+) On®

OTtkntoyenne ot gencteua O33- 6ygeT 3abnoknpoBaHo.

Bnokuposka P(033-) On®

OTtkntoyeHne ot gencteusa 033+ 6ygeT 3abnokmpoBaHo.

Bnokuposka P(3IMH3) on®

OTtkntoyeHne ot gencteusa 3MH3 6yget 3abnoknpoBaHo.

Bkn XH

BkritoveH anemMeHT cpabaTblBaHUsi HA XONOAHYH Harpysky

Bkn OB3 BkrtovyeHa yHKUMSA BbiBoAa BbICTPbIX OTKHOYEHUA
Bkn 333 BKkrtoYeH aneMeHT 3almThbl OT 3aMblKaHUS Ha 3eMIT0
Cssasb ¢ GPS CuHXpOHU3aumMsa YacoB peanbHoro co BpemeHem GPS.
Bkn pynna 1 AkTVBHas rpynna 1

Bkn pynna 2 AkTVBHas rpynna 2

Bkn Npynna 3 AKTMBHas rpynna 3

Bkn Mpynna 4 AkTuBHas rpynna 4

Bkn XK1 BKNOYEH peXUM XuBag NNHNS

Bkn 3auy ot 'PK BknoyeHa 3alimTa OT rapMoHKK

Bkn PJ1 BkntoyeH pexum paboTta Ha NMHUK

Bkn BBHH BkritoveHa pyHKUMSA 6OKMPOBKM NOAKIKOYEHHOW HArpysku

Jlornyeckasi 6GnokupoBka
BKIHOYEHUS

BeeneHa byHKUMS BNOKMPOBKM BKITHOYEHMS C NIOOOro MCTOYHMKA

Bkn MKO BkrtovyeHa pyHKUMSA OrpaHnUYeHmns KonmnyecTsa OTKNIOYEHUN

Bkn 30 BkntoYeH aneMeHT 3awmTbl N0 TOKY 06paTHOM nNocneoBaTenbHOCTU
Bkn 3MN4 BkntoveH anemeHT 3M4Y

Bkn 3IMH BkntoyeH anemeHT 3MH

Bkn 3IMH3 BkntoyeH anemeHT 3MNH3

Cratyc coBn nocn ¢as

MocnepoBaTtenbHOCTb a3 LWKHBI U NMMHKUK coBnagatoT (Hanpumep ABC n RST)

Hanp notoka mowH (ABC
K RST)

BbiGpaHHOe HanpaBneHne noToka mowHocTn ABC k RST

3auy, BKI 3alwmTta BKIYeHa

Bkn pexum BKntoYeH pexmm cekLMoHNPOBaHMS
CEKLUMOHMPOBaHUS

Bkn O33 BkntoyeH anemeHT 033

Bkn SSM BknoyeH pexum KopoTkon nocnegosaTensHocTn AlNB

YCN CUHX BbINOMNHEHbI

Bce AV, A@ 1 Af HaxogATca B Npedenax YCTaHOBMEHHbIX 3HAYEHUN

Ycn cUHXp No BpeM BbiM

Bce AV, A@ n Af HaxoaATcs B npegenax yCTaHOBMEHHbIX 3HAYEHWI Ha MPOTSKEHUM
YCTaHOBINEHHOIrO BPpEMEHW

Bkn AYP BkntoveH anemeHT AYPUnder Frequency element is switched on
Bkn 3MH BkrtoveH anemeHT 3MH
Bkn 3MH4 BkntoyeHa 3MH4

Bkn 3MH4 6nokupoBka
npoBasioB

AkTBMpoBaHa 6nokmpoBka BkntodeHnss 3MH4, 3abnoknpoBaHo BKNOYEHME C N06GOro
MCTOYHMKA

Bkn Yn

BkntoyeHa 3awmTa no KOMMJEKCHOM NPOBOAUMOCTHU

Bkn 79-2 otkn go 3anp
AlNB

MakcumanbHoe KonnyecTBo OTKNoYeHU Ao 3anpeTa AlNB yctaHoBneHo Ha 2

Bkn 79-3 oTkn go 3anp
AlB

MakcumarnbHoe KOnMYecTBO OTKIHoYeHU Ao 3anpeta AlNB yctaHoBneHo Ha 3

TUN: IO Moaynu

101 Bxopg 1

|AKTV|BV|pOBaH Bxog 1 1/0 mogyns 1

MpunoxeHus

PykoBoacteo nonb3osarensa OSM
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CurHan OnucaHue
101 Bxopg 2 AkTusuposaH Bxog 2 I1/0 mogyns 1
101 Bxog 3 AktusuposaH Bxog 3 /0 moagyns 1
101 Bxop 4 AkTreuposaH Bxog 4 1/0 moayns 1
101 Bxog 5 AktuBmpoBaH Bxog 5 I1/0 mogyns 1
101 Bxopn 6 AkTnBMpoBaH Bxog 6 1/0 moayns 1
101 Bxon 7 AktusuposaH Bxog 7 /0 mogyns 1
101 Bxog 8 AktusuposaH Bxog 8 I1/0 moagyns 1
102 Bxoa 1 AktusmposaH Bxog 1 1/0 moagynsa 2
102 Bxopg 2 AkTuBmposaH Bxog 2 I1/0 mogyns 2
102 Bxog 3 AktumposaH Bxog 3 I1/0 mogynsa 2
102 Bxof 4 AkTnBupoBaH Bxog 4 1/0 mogyns 2
102 Bxop 5 AkTnBupoBaH Bxog 5 I/0 mogynsa 2
102 Bxop 6 AkTnBMpoBaH Bxog 6 1/0 mogynsa 2
102 Bxopg 7 AkTuBmposaH Bxoga 7 /0 mogyns 2
102 Bxopg 8 AktumposaH Bxog 8 /0 mogynsa 2
101 Bbixog 1 AkTusumposaH Bbixog 1 1/0 mogyns 1
101 BbIXog 2 AkTuBumpoBaH Bbixog 2 I/O mogyns 1
101 BbIxog 3 AktuBumpoBaH Bbixog 3 I/O moagyns 1
101 BbIxog 4 AkTuBmpoBaH Bbixog 4 1/0 mogyns 1
101 BbIXOA 5 AkTnBMpoBaH Bbixog 5 I/0O mogyns 1
101 BbIXOA 6 AkTuBMpoBaH Bbixog 6 I/0O mogyns 1
101 BbIXog 7 AkTuBmpoBaH Bbixog 7 I/O mogyns 1
101 Bbixoa 8 AkTuBmpoBaH Bbixog 8 I/0O mogyns 1
102 Bbixog 1 AkTrBunpoBsaH Bbixog 1 1/0 mogyns 2
102 BbIXoA 2 AkTuBMpoBaH Bbixog 2 1/0 mogyns 2
102 BbIXOA4 3 AkTuBmpoBaH Bbixoa 3 1/0 mogyns 2
102 Bbixoa 4 AkTrBMpoBaH Bbixog 4 /0 mogyns 2
102 BbIXoa 5 AkTuBMpoBaH BbixoA 5 1/0 mogyns 2
102 BbIxog 6 AkTMBMpOBaH BbixoA 6 1/0 mogyns 2
102 BbIXoa 7 AkTVBMpOBaH Bbixoa 7 1/0 mogyns 2
102 BbIXoA 8 AkTuBmpoBaH BbixoA 8 1/0 mogyns 2

MecTHbIn BXxopa 1

Bxog yTBEpXAEH

MecTHbIN BXOA, 2

Bxopg yTBepxaeH

MecTHbIN BXOA, 3

Bxopg yTBepxaeH

TWn: HEUCMNMPABHOCTU

HeuncnpaBHOCTb cUCTEMBI
3apsaku Gatapeu

HeuncnpaBHOCTb CUCTEMBI 3apsiaky 6aTapeM

HewncnpaBHOCTb WWHBI
CAN

HewncnpaBHocTb wnHbl CAN

HeHopmanbHoe CnuwKoM BbICOKOE NafieHNe HanpsbkeHUs KOHAEHCaTopa BKITIOYEHNST UITU CITULLIKOM
HanpshkeHne BbICOKOE NMageHne HanpsKeHUst KOHAeHcaTopa OTKIYEHMS UK NageHne HanpsiKeHUs
KOHAEHCaTopOoB KOHAEHcaTopa OTKIYEHMs NPY BKIOYEHUM

HewncnpasHoCTb Ownbka KOMMyHMKauum 1 cbor moaynsi

KOHTponnepa

HeucnpasHocTb Moayns
ynpasneHust

HewucnpasHocTb naHenu, otcoeauHenne SIM, cbon SIM, cbown 101, cbon 102, cbon pene

MpeBbiweHne Tc

Bpewmsi BkntoyeHus npesbiwaeT 100MC nnun HeT NOATBEPXKAEHUSA O BbINONHEHUN
onepaummn BKIKYeHUs

MpeBbiweHue To

BpeMﬂ OTKIOYEeHUA npesblllaeT 60Mc unu Het noaoTeepXXaeHmsa o BblNOJTHEHUN
onepaunn OTKNK4YeHus

Meperpy3ska BHelUHEN
Harpyskmu

OB6HapyxeHa neperpyska BHELLUHeN Harpy3ku

HeuncnpaBHocTb GPS

MonyyeHa HekoppekTHasa ctpoka NEMA

I/01 owmnbka
KOMMYHMKaLMK

Moayneb 1/01 He oTBevaeT

PyxoBoacTeo nonb3oBarens OSM

MpunoxxeHus
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CurHan OnucaHune
I/02 owmnbka Mopynb 1/02 He oTBevaeT
KOMMYHUKaLMK
I/01 cbom OBGHapy>xeH BHYTpeHHuI cbon 1/01
1/02 cbow OGHapyxeH BHYTpeHHuMI cboii 1/02

Mpobnema koHdUrypauum
NOTrUKN

RC obHapyxun cnmwkoM BbICTpOe NPOXOXAEHWE NOrMYECcKMX onepaLmnin, BO3MOXHO Mo
NpUYMHE NPUCYTCTBUSA NETNM 3a NpegenaMm BO3MOXHOCTM OBHapyXeHNs

HeuncnpaBHOCTb

MpucyTtcTBMne NBON HEUCMPABHOCTU

Owwnbka mogyns
KOMMYHUKaLMK

O6HapyxeHa owmbka KoMMyHukauum mogyns SIM wunu /O

Pa3m uenu katywku OSM

OGHapyxeHo pa3mblkaHue Lenu kaTywkm OSM

K3 katywkn OSM

O6HapyxeHo K3 kaTtywkmn OSM

HeuncnpasHocte OSM

PasmbikaHne uenu katywkn OSM, cbon orpaHnunTensHoOro nepeknioyarens, K3
KaTyLLUKW, NpesbieHve To, npesbleHre Tc

C6ow orpaHMyYnTENBLHOrO
nepekntoyartens OSM

C6on orpaHnuutensHoro nepekntovatens OSM

Owwmnbka KOMMyHUKaLMK
naHenu

Ownbka KOMMYHMKALMK NaHenu

HeuncnpaBHoCTb NaHenu

OGHapyxeHa BHYTPEHHSISi HEUCMPABHOCTb MAHEN

HeucnpaBHocTb pene

OB6HapyxeHa HencnpaBHOCTb MOAYNsA pene

C6ow ob6opygoBaHusa RTC

C6on 0bopyaoBaHus 4YacoB pearnbHOro BpEMEHM

Llens SIM HencnpasHa

HewucnpasHa uenb nposepku SIM 1 npoBepka 6atapen He MOXET ObITb BbINONHEHA

Owwmnbka KOMMyHUKaLMK
moaynsa SIM

Moaynb SIM He oTBe4vaeT

C6on mogynsa SIM

Moaynb SIM HeucnpaseH

TUN: NPEAYNPEXAEHUE

Bbicokoe HanpsixeHne AC

CnuLKoM BbICOKOE HanpsXeHne nutanmsa moaynsa SIM

AC otkn(Bkn nutaHue ot
baTapen)

UPS HaxoguTtcs B coctosaHum "AC oTkn" — cuctema paboTaet oT 6atapen

ACO He cooTBeTCTBYET

TeKyLuee COCTOAHME HE COOTBETCTBYET YCII0OBUAM aBTO 3aMeEHbI

CocTosiHue 3apsiaa
OaTapeun: HU3KUN

Husknii 3apsig 6aTapen

Bartapes otkn (Bkn AC
nMTaHue)

UPS HaxoguTtca B cocTosHuM "BaTtapest oTkn" — cuctema padotaet ot AC nutaHus

MpoBepbTe GaTapeto

BbinonHeHa npoBepka 6aTapen U HeOBXOAMMO 3aMEHWTb WMU NPOBECTUM CEPBUCHOE
obcnyxuaHve b6atapeu

Bbnok Bkno4eHns

BkntoyeHne yCTpOVICTBa 326]'IOKVIpOBaHO c nto60oro NCTOYHMKaA

Kputnyeckumin ypoBeHb
3apsiga 6atapeu

OTKNtoYeHrEe cMCTEMbI MEHEE YeM Yepe3 5 MUHYT Mo NpUYMHE HU3KOrO YPOBHS 3apsiaa
6aTtapeu

MexaHun4yeckn
3abnoknpoBaHo

OSM mexaHun4eckn 3aﬁ]’|0KVIpOBaH KOJNTbLLOM MEeXaHWU4YeCKOro OTKIr4YeHnsa

OSM oTcoegnHeH

OSM oTcoeguHeH

CocTtosiHne OSM

MonoeHune rnaBHbIX KOHTakToB OSM HEN3BECTHO No npu4nHe noTepn coegnHeHuna nnun

HegoCTynHo HencnpaBHOCTW KOMMYTALWOHHOIoO Moayna
HecooTBeTcTBME MokasaHus 06Hapy>|<eHHoro MCTOYHUKA NNTAaHUA HE COOTBETCTBYIOT cneumcbmxauvm
NCTOYHUKa

KoHpeHcatopbl SIM He
3apsKeHbI

KoHaeHcaTopbl Moaynst SIM He NONMHOCTLIO 3apsiKeHbl

SIM He oTkanMbpoBaH

SIM He oTkanMbpoBaH

[MpegynpexaeHue

AKTMBMPOBaH Ntobon NpeaynpexaarLmni curHan

MpunoxeHus

PykoBoacteo nonb3osarensa OSM
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CwurHan OnwucaHue
TUN: NEPEMEHHBIE®

VAR1 lMepemeHHas nornyeckoro Bbixoga 1

VAR2 MepemeHHas normyeckoro Bbixoaa 2

VAR3 MepemeHHas normyeckoro Bbixoga 3

VAR4 MNepemeHHas noruyeckoro Bbixoga 4

VAR5 MNepemeHHas normyeckoro Bbixoaa 5

VARG MepemeHHas normyeckoro Beixoga 6

VAR7 MNepemeHHas nornyeckoro ebixoaa 7

VARS MNepemeHHas nornyeckoro Buixoaa 8

VAR9 MepemeHHas normyeckoro Beixoga 9

VAR10 MepemeHHasa nornyeckoro Boixoda 10
VAR11 MepemeHHasa nornyeckoro Bbixoda 11
VAR12 MepemeHHas normyeckoro Beixoga 12
VAR13 MepemeHHasa nornyeckoro Bbixoda 13
VAR14 MepemeHHasa nornyeckoro Bbixoda 14
VAR15 MepemeHHas noruyeckoro Beixoga 15
VAR16 MepemeHHasa nornyeckoro Boixoda 16
VAR17 MepemeHHasa nornyeckoro Boixoda 17
VAR1S MepemeHHas normyeckoro Beixoga 18
VAR19 MepemeHHas nornyeckoro Boixoda 19
VAR20 MNepemeHHas noruyeckoro Bbixoaa 20
VAR21 MepemeHHast nornmyeckoro Beixoga 21
VAR22 MepemeHHasa nornyeckoro Bbixoaa 22
VAR23 MNepemeHHas noruyeckoro Bbixoaa 23
VAR24 MepemeHHasi normyeckoro Bbixoaa 24
VAR25 MNepemeHHas noruyeckoro Boixoaa 25
VAR26 MNepemeHHas noruyeckoro Bbixoaa 26
VAR27 MepemeHHast noruyeckoro Beixoga 27
VAR2S MepemeHHasa nornyeckoro Bbixoaa 28
VAR29 MNepemeHHas noruyeckoro Bbixoaa 29
VAR30 MepemeHHas nornyeckoro Bbixoaa 30
VAR31 MepemeHHasa nornyeckoro Bbixoaa 31
VAR32 MNepemeHHas noruyeckoro Bbixoaa 32

lMpumeyaHus.

1. “Pexum nposepku” Moxem bbimb ucrnonib3o8aH Onsi co30aHusi coobweHUs 8 XypHarne cobbimul Ko2da pexum
MPOBEPKU Ha4YuHaemcsi U 3akaHdueaemcsi. 3mo HeobxoO0umMo Onsi 803MOXHOCMU bubmMpPo8aHusi cobbimud,
4mobbi onpedenums Kakasi Hacmb cobbimull 6bina co3daHa Ha NMPOMSKeHUU pexxumMa mecmupo8aHusl.

2. OnoseuweHue akmusupyemcsi koeda 3awWumHbil aemeHm onpedesissiem Heobxo0UMOCMb 8bIMOSTHEHUS

3awumHou onepayuu.

3.  Cmamyc 6nioka docmyrieH Yepes rnyHkmsl Jloauka, 110, SGA.

4. Bce 32 nepemeHHbix (VARL — VAR32) docmynHbl 0r1si KoHguzypayuu 1oeuku. Tosbko 16 nepemerHbix (VAR1-
VAR16) docmynHbl kak 10 u SCADA cueHarnbi.

PyxoBoacTeo nonb3oBarens OSM

MpunoxxeHus
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11.7

MpunoxeHue G — CobbITUA

11.7.1

3awuTHble onepaunu

CooTBeTCTBYHOLMNA
curHan /napameTp
HanmeHoBaHue cobbiTus Crapoe UCTOYHMK KpUTUdECKWii napameTp
HaunmeHoB | 3HauyeHue — cobbITuA
aHue HoBoe
3Ha4yeHue
ABTO 3ameHa KoHey ABTO Bkn—OTkn ABTO3ameHa HekoppekTHbii ctatyc OSM, 3MH3
3ameHa HeKkoppekTHas kapTta AlB, HEKOPPEKTHBIV
PEXUM KOHTPOIS HanNpsiKeHWs MOBTOPHOIO
BKITIOYEHMS, BKtoveHo ABP, aToT
pekKnoy3eTp He COOTBETCTBYET YCNOBUSIM,
3almTa OTKIIOYeHa, BKIoYeH pexum PI1
unu XKJ, c6oi KOMMYHUKaLMKN C COCEAHNUM
YCTPONCTBOM, U3MEHEHbI HACTPOKU
3aWnThl, U3MEHEHbI HACTPOWKN
aBTO3aMeHbI, HEKOPPEKTHbIN
OCHOBHOW/anbTepH/3KBUBANEHTHbI
PEXUM, HEKOPPEKTHBIN PEXUM
NOAKMHYEHNS Nepes OTKIIOYEHNEM,
yAarneHHbI peKrnoy3ep He COOTBETCTBYET
YCMOBUSIM, OTKIOYEHNE ONEPATOPOM,
3awumTHbIV 3anpeT AlNB, c6om
BKITIOYEHMWS/OTKITIOYEHMUS], aKTUBMPOBaH
Tanmep AlB, onepaTtop, Kputnyeckas
owwmnbka — BKNoYUTL 06a, yaaneHHbIn
pekroy3ep, NOAKMYEHHas Harpyska,
MCTEKIo BpeMsi BBoaa aBTo3ameHbl, 3MH
OTKItoYEHa, BNoKMpoBKa BKIMOYEHUS,
3a610KMPOBAHO 3aLLUUTHBIM OTKIMIOUYEHWEM,
pexXuM MHAnBUAYyanbHoro TpexdasHoro,
BBeAeHa (PYHKUMS CEKLMOHMPOBaHWS,
BBeAeHa (PYHKLUMS CUHXPOHU3ALIMN.
OnoBelleHne H/O A(E) 01 MT31+, MT32+, | lop u AB unu C dasa gns MT31+,
MT33+ MT31- , | MT32+, MT33+ MT31-, MT32- , MT33-
MT32-, MT33- lop ana 30®1+, 30P2+, 30d3+, 30P1-,
30¢2-, 3093 3331+, 3332+, 3333+,
3331+, 3332+, 3331-, 3332-, 3333-, 033+, 033-
ggg?gggg ' Gn O6p, MCm=06p Gn; Gn Mpam,
3001+, 30d2+, MCwm=[psim Gn; Bn O6p, MCm=06p Bn;
3003+, 30P1-, Bn Mpam, mCm=lpam Bn gnsa Yn
3002-, 3003- lop, 12/11 = BenununHa cpabaTbiBaHWsa %
033+, 033-, Yn,
12/11 3MH1, 3IMH1, 3MH3, 3MH4, Uabc>, Urst>,
3MH4
gmgé gmgi AB, BC gns CA ana 3MH2 3MH2
3MH1, 3MH2,
3MH3, 3MNH4 Fp ana A4YP, 3M4
AYP, 314 Mpoucxoaut nocne cpabaTbiBaHWsi OT
rapMOHWMK
PK
Wuuunauus AMNB H/O St(E) Jlo6oe BkN— AlNB MT3/
300/333/033/Yn,
OTkn2/0OTKN3/
OTkn4 ABP
3MH3 aBT0 Bk
WHnumaumsa ANB H/O WHnumaumsa Jioboe Bkn— AlB anemMeHTa
3NEMEHTOM AlNnB HanpsKeHns
HanpshkeHust onementom | OTN2/0TKN3/ | 3mH/3MH
HanpsokeHnsa | OTkn4
Brnokuposka Hauvano BnokunpoBka | 0—1 3awwta 3MH3, 333+, 333, 033+, O33-
m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM
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CooTBeTCTBYOLWMUN
curHan /napameTp
HanmeHoBaHue cobbiTus
Crapoe WUcTounnk KpuTnueckuit napameTp
HaumeHoOB | 3HauyeHue — cobbITuA
aHue HoBoe
3HaYeHue
cpabaTtbiBaHus KoHe, cpabaTtbiBaH | 10 3lMH3, 333+, 333, 033+, 033
us
3anucb H/O H/O H/O Ocu CobbiTue: cpabaTtbiBaHue, OTKIOYEHNE,
BKIHOYEHME, onoBeLleHune, 10 Bxog,
noruka, SCADA. [JoNnonHUTENbHO: ANCK
3arnonHeH, HEBO3MOXHO nepe3anucarTb,
cbon 3anucu.
BkntoyeHune H/O C(E) 0-1 AlB H/O
MT3/30¢/333/033
Yn,
AlNB ANEeMEHTOM
HanpsikeHust
3MH/3MH, ABP,
asTo oTkn ABP, Y
MK, 1/0, SCADA
3MH3 aBT0 Bk
Cyert H/O Cyert Cl->cC2 CeKunoHpoBaHme H/O
C2->C3
C3—>C4
MNameHeHne H/O St(E) Crapoe—Hos | OHM M3T, 3HM H/O
HanpaeneHus oe 333, OHM 309,
OHIM 033
BkritoyeH pexum Havano BkritoueH 01 ny, nK CoctosiHue: 3anpet AlNB
XuBas NMNHUS pexum
Xueas
NNHUSA
KoHel BkntoueH 1-0 ny, nK
pexum
XuBas
NNHUS
3amopo3ska Hauarno Tok Ha | Hwke Imax — | MT32+, MT32-, | Imaxu A, B unu C dasa ans MT32+,
BXoae Bbile Imax 3332+, 3332-, | MT32-, Imax ans 3332+, 3332-, NPS2+,
3002+, 30P2- NPS2-
KoHey, Tok Ha | Bblwe Imax — | MT32+, MT32-, | A, Bunu C casa gna MT32+, MT32-
BXoae Hxe Imax 3332+, 3332-,
30$2+, 30D2-
CoepxuBaHue Hauarno CoepxuBaH 01 3awuta “RST”,“ABC”,“RST, ABC”
3MH3 ne 3MH3
KoHe, CpepxmBaH 1-0 3awwmra
ne 3MH3
BBHH 6nokmpoeka | Hauvano Brnokunposka | 0—1 BBHH
NOAKIOYEHH
O Harpysku
KoHel Bnokuposka 1-0 BBHH
NOAKIOYEHH
OWN Harpysku
Bnok norunyeckon Havano Jlornyeckas 0-1 /0, norvka wunu
BroKnpoBkM 6rokupoBka SCADA
BKITHOYEHMS BKITHOYEHMS
KoHel Nornyeckas 1-0 ny
6rokupoBka
BKITHOYEHMS
OTkntoyeHne H/O
3abnoknpoBaHo HiA HiA HiA Sauwra
PykoBopacTBo nonb3oBarensa OSM MpunoxeHuna 187
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CooTBeTCTBYOLWMUN
curHan /napameTp
HanmeHoBaHue cobbiTus Crapoe UCTOUYHUK KpUTUdeCKuii napameTp
HaunmeHoB | 3HauyeHue — cobbITuA
aHue HoBoe
3Ha4veHue
CpabatbiBaHue Hauvano P(E) 0-1 MT31+, MT32+, | lop n A,B nnun C dhasa ansa: MT31+,
MT33+, MT31-, | MT32+, MT33+, MT31-, MT32-, MT33-,
MT32-, MT33-, | MT3 PJ11-3
MT3 PN1-3,
30(])1_'_Y 30(])2_'_Y |0p ana 3331 +, 3332+, 3333+, 3331 -
3003+ 3001-, 3332-, 3333-,, 333 PJ11-3, 301+,
30¢2_’ 30¢3_, 30¢2+, 30q)3+, 30q)l', 30@2-, 30(])3-,
300P/1-3 300PJ11-3, 033+, 033-, 033 PJ1
Gn O6p, MCm=06p Gn; Gn lNpsam,
gggéi ggg? mCm=[psim Gn; Bn O6p, MCm=06p Bn;
3332-, 3333, , Bn Mpsm, mCm=lpsav Bn gnsa Yn
333 PI11-3, 033+, lop, 12/11 = BenununHa cpabaTbiBaHusa %
033-, 033 P,
12/11 Up AB, BC unu CA casa gns 3MH2,
3MH2
Yn
ans 3MH1, 3MH1, 3MH3, 3rMH4, Uabc>,
AYP, 3M4, 3MHL, | yrst>
3MH2, 3MH3,
3MH1, 3MH2, | Fp ana AYP, 3MN4
3MH3, 3MH4
T(oTKm), CEK AN aBTO OTKN
nggi Urst> Ul_rgts, THD, TDD, A, B, C, D unu E > pa6ouuii
ABP ’ ’ " | nopor (rae A,B,C,D,E nHaueuayansHble
rapMOHUKV BbIGpaHHbIE NONb3oBaTENEM).
ABTO OTKN ons 3MH4 muHumaneHbIn nposan n 3MH4
PK MakcumanbeHbii nposan (Byaet 3anucaH
TONMbKO MEPBbLIN 3NEMEHT aKTUBUPYHOLLUIA
3MH4 nposan cpabatbiBaHue)
KoHew P(E) 150 MT31+, MT32+, | MakcMmanbHbIN TOK 3apMKCMPOBaHHBIN Ha
MT33+ MT31- , | npoTskeHun cpabaTtbiBaHus n A. B unu C
MT32- , MT33- , | dasa gns MT31+, MT32+, CT33+, MT31-,
30d1+, 30d2+, | MT32-, MT33-, MT3 P/1-3
3003+ 3041-, . .
30¢2-, 3003-, MakcrmanbHbIN TOK 3apMKCMPOBaHHBIN Ha
MT3PS11-3, npoTsxkeHun cpabaTtbiBaHns ans 3331+,
300P/N1-3 3332+, 3333+, 3331-, 3332-, 3333-, 333
PN1-3, 3091+, 3092+, 3093+, 30P1-,
3331+, 3332+, | 3092-, 3093-, 309PJ11-3, 033+, 033-,
3333+, 3331-, | O33 PN
3332-, 3333- -
033+, 033-, 333 Makc (12/11), 12/11 = namepeHHas
Pn1_3' OBSP”, Benu4nHa CpaGaTblBaHVIﬂ %
1211 Makc(Gn lMpsim) MCM= MakcumarnbHas
vn 3anucaHHasi NPOBOAMMOCTb Ha
npoTshkeHun cpabaTtbiBaHus, Koraa
A4YP, 3MN4, 3MH1, | “npsimasi NpoBOAUMOCTbL” NPeBbILLEH;
3MH2, 3MH3, | makc(Bn Mpsm) MCM= makcumarnbHasi
3MH1, 3MNH2, | 3anncaHHasa peakTuBHasi NPOBOAUMOCTb,
3MH3, 3MNH4 Korga “npsiMast peakTuBHasi
npoBoAMMOCTL” nNpeBbilweHa; MuH(Gn
Uabces, Urst<, | 06p) MCm= MuHMManbHas sanvcatHas
Uabc>,  Urst>, IW, | qhosopumocTs Ha npoTsikernn
rPK cpabarTbiBaHus, Korga “obpaTtHas
3MH4 nposan NpOBOAMMOCTL” NpeBblleHa; MuH(Bn O6p)
MCM= MVHVMMarnbHas 3anvcaHHas
peakTuBHasi NPOBOAMMOCTb, Koraa
“obpaTHas peakTuBHas NPOBOANMOCTL”
npe.bllleHa ansa Yn
MakcmmanbHoe 3aperncTpMpoBaHHoOe
HanpsikeHWe Ha NPOTSKEHUU
cpabartbiBaHusa anst Uabc>, Urst>
MuHMManbHOE 3aperncTpypoBaHHoe
HanpsikeHWe Ha NPOTSKEHUU
188 MpunoxeHus PyxkoBoacTeo nonb3oBarens OSM
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CooTBeTCTBYOLWMUN
curHan /napameTp
HanmeHoBaHue cobbiTus Crapoe UCTOUYHUK KpUTUdeCKuii napameTp
HaunmeHoB | 3HauyeHue — cobbITuA
aHue HoBoe
3HaYeHue
cpabatbiBaHusa anss SMH1
MakcrmarnbHoe 3aperncTpMpoBaHHoe
HanpshkeHWe Ha NPOTSHKEeHUU
cpabatbiBaHusa ans 3MH1
MWHMManbHOE 3aperncTprpoBaHHoE
HanpshkeHWe Ha NPOTSHKEeHUU
cpabatbiBaHus n AB, BC nnn CA dasa
ana 3MH2
MakcumanbHoe 3apermcTpupoBaHHOe
HanpsikeHWe Ha NPOTSKEHWUU
cpabaTtbiBaHus u AB, BC nnn CA dasa
ansa 3MH2
MakcmmarnbHoe 3aperncTpMpoBaHHoOe
HanpsikeHve U, Ha NpOTSKeHUN
cpabatbiBaHus ans 3MH3
MakcrmanbHoe 3aperncTpMpoBaHHoe
HanpsikeHue U, Ha NPOTSKEHUN
cpabatbiBaHusa ans 3MH4
MuHUManbHasi 3aperncTpmpoBaHHasi
YyacToTa Ha NpoTshKeHUN cpabaTbiBaHNA
ansa 3M4
MakcrmanbHoe 3aperncTpMpoBaHHoe
3Ha4yeHue nwboro n3: THD, TDD, A, B, C,
D, E (roe A,B,C,D,E nHgnemayanbHble
rapMOHWKN BbIGpaHHble Nonb3oBaTenem).
MWHMManbHOE 3aperncTprpoBaHHoe
HanpshkeHWe Ha NPOTsHKEeHUN
cpabatbiBaHusa ans 3MH4 nposan.
3awmTHas® H/O 3alwmTHas 01 ABTO OTKN NOObLIM N/A
onepauus onepauus 3N1EMEeHTOM
3aWuThI
C6poc H/O N(E) Bbilwe 0—0 MT31+, MT3 2+, A, B unu C dpasa gnss MT31+, MT32+,
MT3 3+, MT3 1-, MT33+, MT31-, MT32-, MT33-
MT3 2-, MT3 3-,
3001+, 30D2+,
3003+ 3091-,
3002-, 3003-,
MT3PJ11-3,
300PN1-3
3331+, 3332+,
3333+, 3331-,
3332-, 3333-,
033+, 033-, 333
PN1-3, 033 PJ1
AlNB MT3 /300
/333/033/Yn
AlB anemeHTOM
HanpsikeHust
3MH/3MH
MpoaswxkeHune H/O MpoaswkeH AMNB H/O
nocrnegoBaTenbHO ne MT3/NPS/333/033
cTn nocnegosat
€nbHOCTU
[o6aBneHune H/O Toat 0—Tat 33B Tta
BpemMeHun
T_rec Hauvano N(XH) O—Bbiwe 0 XH (3awwuTa Ha XH (YMHOxXeHue XH)
XONOAHYI0
PykoBoacTeo nonb3osarensa OSM MpunoxeHun m
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CooTBeTCTBYOLWMUN
curHan /napameTp
HanmeHoBaHue cobbiTus
Crapoe WUcTounnk KpuTnueckuit napameTp
HaumeHoB | 3HaueHue - coGbITus
aHue HoBoe
3Ha4yeHue
Harpysky)
KoHel, N(XH) Hke 11 XH (3awuTa Ha H/O
XOJ0AHYIO
Harpysky)
3anpoc Ha oTkn® H/O 3anpoc Ha 0-1 JTio6olt anemeHT H/O
oTKN 3aLWmThI
ABTO OTKN
OTkn H/Oc T(E) 0-1 CekumonupoBanune/ | H/J
3awuTa
T,Lsrm Ha4ano AlNB
(MT3/309/333/03
3/Yn)
T,LsrRM KoHeL AMNB
(MT3/309/333/03
3/Yn)
T_ocl Hayano N(XH) YBenuyenve XH (3awmTa Ha OCLM (KoadbdmumeHT xonogHom
nnm XOOAHYIO Harpysku)
NOCTOSIHHOE Harpysky)
3HayeHune —
yMeHbLUEeHVe
KoHeLl|, N(XH) above 0—0 XH (3awmTa Ha H/O
XONOAHYI0
Harpysky)
T_oir Havano N(BHT) 1—below 1 BHT (Bpocok OIRM (KoaddpmumneHT BHT)
HamarHuyvBatoLer
0 TOoKa)
KOHeL N(BHT) above 0—0 BHT (Bpocok H/O
HamarHuyvBatoLer
0 ToKa
3MH4 6nok Hayano 3MH4 0-1 3MH4 H/O
npoearos nposan
6noknpoBka
KOHeL, 3MH4 1-0 3MH4 H/O
nposan
6noknpoBka
Bnok KHMB® Hayvarno Briokupoeka | 0—1 Hanps»keHne CoctosiHue: “3anpet AlNB”
3MEMEHTOM NMOBTOPHOTO
HanpskeHust BKITHOYEHMUS
NMOBTOPHOTO
BKIMHOYEHUS
KOHeL, Brnokuposka | 10 Hanps»keHne H/O
3MeMEHTOM NMOBTOPHOTO
HanpskeHust BKITHOYEHMUS
NOBTOPHOIO
BKJTHOYEHMS
Kn3 H/O AMNB( Cl-C2, AlNB H/O
MT3/30d/ C2-C3, (MT3/309/333/03
333/ 033) C3-5C4 3/Yn)
lMpumeyaHus:

1. Cobbimue 3awumHol onepayuu 051 npowusku pene 1.11.0 u ebiwe.
2. Cobbimue 3anpoca omkroyeHuUs 0551 npowusku pene 1.11.0 u Huxe.

3. EI'IOKUpOSKa 3/1IeMEeHIMOM KOHMPOIJIA Harlps)XeHUs NMno8mopHOS0 8KMKYeHUA He Ha4dYuHaemcs usu 3ariucbleaem

KOHeU, 8 criedyowux cryJyasix:
o [lepekmoyamerns nepewen 8 cocmosiHue “3anpem AlNB” ¢ nto6oeo ucmoyHuka

MpunoxeHus

PykoBoacteo nonb3osarensa OSM
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e BgedeH pexum asmo omkmoyeHusi U HaxoOumcs 8 OMK/IYEHHOM COCMOSIHUU 8 pesyribmame
cpabameieaHusi 3MH3
o [lepeknioyamersib 6KIIHOYEH.

11.7.2 Cob6bITuA ctatyca

CooTBeTCTBYHOLMIA CUTHaN
/napamer
HanmeHoBaHue P P
cobbITus Crapoe tgng:uMﬂK Kputnyeckuin napameTp
HaunmeHoBaHue SHa1enue —
HoBoO€e
3Ha4vyeHue
ABTO CUHXp Havano ABTO Bkn—OTtkn My, noruka, Bxoa
CUHXpPOHU3aUns pene, SCADA
KoHel| ABTO OTtkn—Bkn MY, noruka, Bxoa C6oin/PaspelieHo/OTMeHeHO
CUHXPpOHU3auns pene, SCADA
CraTtyc 6atapeun H/O Crartyc 6atapeu M3meHeHne SIM Hopwm, oTcoeanHeHa, HU3KuiA,
cTaTyca BbICOKNN
Tect GaTapeun Hayano Cratyc 6atapeu Bkn—OTkn MY, SCADA, 10,
norvika, aBTo
KOHeL|, Cratyc 6atapeu OTkn—Bkn My, SCADA, 10, MpoBepka 6aTapen BbinonHeHa
1iorvka, aBTo yCrneLHo, NpoBepbTe GaTtapeto,
uenb SIM HeucnpasHa, He
BbINOMNHeHo, AC OTKM, OTAbIX,
bartapes oTkn, 6aTapes
paspskaeTcs, CIIULLKOM HU3Koe
HanpsixeHue, He
nogaepxuBaeTcs, TaimayT.
3abnokmpoBaH H/O 3abnokvpoBaH Otkn—Bkn PI1, 2KI1, BBHH, MJ1OL 6nokmposka / OJIMLL
3anpoc Ha 3anpoc Ha 3MH4 nposan, 6nokuposka / ONOLL
BKIIOYEHME BKITHOYEHME 1/0, SCADA, 6nokvpoBka, NnpoBepka
norvika, CMHXPOHM3aLMKN He BbINOSHEHA,
CHHXPOHM3aLms AV cbon / Af cbon / Ap cbon/
MJIMNLW c6om
CoeavHeHne H/O CoeanHeHne DCD=1—> KommyHukaLuum H/O
yCTaHOBJIEHO yCTaHOBNEHO DCD =0 unu
“HET
NEPEOAYN”
cbpocutb
Moaem
CoeaunHeHne H/O CoeauHeHve DCD=0— KomMmyHukaumnm He 3anpoLlueHHbIn ncxoaawmmn
yCTaHOBINEHO yCTaHOBIEHO DCD =1 unu BbI30B, YaneHHbI BXOAALWMNA
nony4nTb BbI30B
“COEQMHEHWE
” nonyynTb
OencTByoLWnn
dpenm
CreHepupoBaH H/O H/O H/O Pene H/O
cbpoc sgpa
CoxpaHeHue H/O CoxpaHeHue H/O ny, sawmra H/O
OaHHbIX [OaHHbIX
Basa gaHHbIXx H/O H/O H/O SMP
BOCCTaHOBMeHa
MHnuumposaH H/A MHnuunposaH Unsol=0 — KommyHvkaumm H/O
Habop Homepa Habop Homepa Unsol =1
KoHTponb H/O H/O H/O SHIM H/O
HanpaBneHus MT3/309/333/03
N3MEHEH 3
PykoBoacTeo nonb3osarensa OSM MpunoxeHus m
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CoOTBETCTBYHOLWMIA CUTHAN
/napamer
HaunmeHoBaHue P P
cobbITuA Crapoe tgg::::: KpuTuueckuit napameTp
HaunmeHoBaHue SHa1enue —
HOBO€
3Ha4vyeHue
BBeneH pexum H/O H/O H/O SMP CucTtemHas owmbka, npoBepka
BOCCTaHOBNEHWS! CcHCTEMbI UK 3anpoc
nonb3oBaTens
C6poc BHewHero | H/O Cbpoc  BHewHero | H/O Pene H/O
nuTaHus nuTaHns
BHeLuHsis Hauyano | C6poc  BHewHero | OTkn—Bkn SIM H/O
Harpyska nuTaHusat
OTKIOYeHa
KOHeL|, BHewHsas Harpyska | Bkn—OTkn SIM H/O
OTKItOYEHa
OTkno4eHne Havarno OTknoyeHne OTkn—Bkn SIM H/O
BHELUHeWN BHELUHeW Harpy3ku
Harpysku
KoHel| OTKkntoyeHne Bkn—OTtkn SIM H/O
BHELLHeW Harpysku
Mepesarpyska H/O Mepesarpy3ka GPS | H/O ny/mk
Gps!
He nogcoeanHeH | Havano He nogcoegmnHeH OTkNn—BKnN GPS
GPS GPS
KoHeL, Bkn—OTkn GPS
HewncnpasHocTb HewncnpaBHocTb GPS
GPS GPS
GPS Haudarno GPS 3abnokvpoBaH | OTkn—Bkn GPS
3a6rok1poBaH’
KOHeL, GPS 3abnokupoBaH | Bkn—OTkn GPS
BkntoyeH pexum Hayano BkntoueH pexum | Bkn—OTkn My, MK, SCADA, H/O
XuBas NUHUSA XUBas NUHUA 110
KOHeL, BknoueH pexum | Otkn—Bkn My, MK, SCADA, H/O
XUBas NUHUSA 1/0
O6GHapyxeH H/O IEC 61850
ann ICD/CID
Barpyska canna | H/O IEC 61850 Cb6ow
ICD/CID
3arpyska dpavina | Hayano IEC 61850 CID nmsa
ICD/CID
KOHeL|, IEC 61850 CID nms
101 coeguHeHo H/O 101 coeguHeHo OTkn—BKkn Pene H/O
CoefIMHEeHO coeMHeHO
M3meHeHa H/O MN3meHeHa H/O MK H/O
KOHpurypaums KOHurypaums
npoduns npoduns Harpy3sku
Harpysku

m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM
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CoOTBETCTBYHOLWMIA CUTHAN

/napameTp
HaunmeHoBaHue "
cobbiTus Crapoe cgng:uMaK KpuTuueckmii napameTtp
HanmeHoBaHue 3Hauenve -
HOBO€
3HayYeHue

Log Id Rollover H/O H/O H/O Pene >KypHan cobbITui, xxypHarn
Bkn/OTkn, )xypHan
HeuncrnpaBHOCTEW, XypHarn
npoduns HarpysKku, KypHan
HaCTPOEK, )XypHan npepbiBaHUN,
XKypHan npoBanoB/BCMECKOB,
KYpHarn rapMoHWK

MexaHunyeckoe H/O MexaHuueckoe SIM H/O

OTKMOYEHne OTKMIOYeHne

Mepesarpyska H/O Mepesarpyska H/A My/MK/nen H/O

MOGWIbHOTO MOBUbHOroO

WHTEpHeTa MHTEpHeTa

OTKMoYeHNe OTKnNoYeHne e

MOGUIbHOTO MOOUIbHOro

WHTEpHeTa MHTEpHeTa

N3ameHeHbI H/O OB6HOBNEHbI H/O ny, rnK H/O

napameTpbl napameTpbl

kannbpoBknOSM KannbpoBku

OSM BKntoYeH H/O OSM BKntoYeH SIM H/O

OSM oTknoYeH H/O OSM oTknoveH SIM H/O

MK nogknto4YeHo H/O MK nogknto4yeHo OTkn - > Bkn Pene H/O

M3meHeH cTaTyc H/O
3auy

Cratyc 3awuThbl

Crtapblii—>HoBbl
n

ny, NK, SCADA,
BXO[ pene, rnorvika

CnuncokK BKMOYaeMbIX 3N1IEMEHTOB
3awmTbl AMB, MY

OGHoBneHne H/O H/A, MK, USB Homep Bepcum npoLumBekm pene
NPOLUVBKU pene
[OucTaHumoHHoe Havano Pexum ynpaBneHnsa | MecTHbI — ny H/O
ynpaBneHue [ncTaHUMOHHBI

KOHeL|, Pexum ynpasnenus | OuctaHumoHHbIn | MY H/O

— MecCTHbI
C6poc H/O C6poc cyeTuMKoB OTkn - > Bkn My, SCADA. IO,
CYETYMKOB HeuncnpaBHOCTEN
o noruka, MK
HeucnpaBHoCTEW
Mepesarpyska H/O Mepesarpyska H/O MK, SCADA, Iy [MpoTokon, cMcTeMHbIV NpoLecc
C6on H/O H/A H/A SMP HacTpoiku pene unu xxypHan
BOCCTaHOBMEHMs! pene
BocTaHoBnMEHHbI H/O H/O H/O SMP
e XypHanbl
C6poc UBP H/O H/O Pene H/O
SGA fboot H/O SGA Coown
SGA Res Havano SGA Res H/O SGA [Umsa ncrouHuka).IDE,
WCKITIOYEHWE NNaBatoLLiel TouKn?
KoHeu SGA Res H/O SGA [Mmsa ncroynmkal.IDE,
UCKITIOYEHNE NNaBaloLLel TOUKN®

SGA H/O SGA H/O SGA Harpes

H/O SGA H/O SGA Cron

PykoBoacTeo nonb3osarensa OSM MpunoxeHun m
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CoOTBETCTBYHOLWMIA CUTHAN

/napameTtp
HanmeHoBaHue
cobbITuA Crapoe tgg::::: KpuTuueckuit napameTp
HanmeHoBaHue 3Hauenve -
HOBOE€
3Ha4vyeHue
M3meHeHbI H/O OB6HOBNEHbI H/O MK H/O
napameTpbl napameTpsl
KanmbpoBkmSIM KanmbpoBKM
Craryc H/A H/A SIM OTtkanubposaH, He
KanmbpoBkmSIM oTKanubpoBaH, HeBEPHbIE
napameTpbl KanMbpoBku
Lar cumynatopa | Havano LWar cumynatopa M3ameHeHne MnK KonunuecTtso waros cumynsatopa
3anyck Hauvano | 3anyck cumynstopa | Otkn—Bkn MnK N/A
cumynsTopa
KOHeL|, 3anyck cumynstopa | Bkn—OTkn MK N/A
3anucb H/O H/O H/O Pene ID 3HauyeHue 1, kog 3HayYeHune 2
CUCTEMHOr0
cooOLeHns B
XypHan
[OoGasneHve H/O H/O H/O 33B Tat,s=Bpems
BpPEMEHM
C6on H/O C6ot obHOBMNEHUSI H/A Pene MpowwmBka pene, npowwuska SIM,
obHoBNEHNSA a3blk, DB cxema
O6HoBNEHNE H/O O6HoBNEHNE H/O Pene MpowmBka pene, npowwuska SIM,
VHULIMNPOBAHO MHULMUPOBAHO a3blk, DB cxema
O6HoBneHne H/A O6HoBneHne H/A Pene MpowwBeka pene, npowweka SIM,
BbINOSHEHO BbINONHEHO A3bIk, DB cxema
ycneLwHo ycneLiHo
MopkntoyeH USB | Havano O6HapyxeHo USB BcrasneHo Pene USB A/B/C
GPRS GPRS ycTtponctso
KOHeL|, USB GPRS N3Bne4veHo Pene USB A/B/C
YCTPOWCTBO
N3BMNeYeHO
USB LAN Havano O6HapyxeHo LAN BcraBneHo Pene USB A/B/C
coeanHeHo USB ycTponcTeo
KOHeL|, LAN USB N3Bne4veHo Pene USB A/B/C
YCTPOWCTBO
n3BreyYeHo
USB nocnegos Havano O6HapyxeHo BcraBneHo Pene USB A/B/C
coeavHeHue nocnegoBartenbHoe
USB ycTpoicTteo
KOHeL|, MNocnepoBatensHoe | M3BneyeHo Pene USB A/B/C
USB ycTpoincTteo
N3BMNeYeHo
USB WLAN Havano O6HapyxeHo WLAN | BcraBneHo Pene USB A/B/C
coeanHeHo USB ycTponcTeo
KOHeL|, WLAN USB N3Bne4veHo Pene USB A/B/C
YCTPOWCTBO
N3BMNeYeHo
Mepesarpyska H/O Mepesarpyska Wi-Fi H/O MyY/MK/NBIN H/O
Wi-Fi*
BbikntoueHne BoikntoueHne Wi-Fi BN
Wi-Fi
AP He HangeHo / HeBepHasi
OnuHHa napons AP / HeBepHbii
Owwmbka WLAN H/O Owwmbka WLAN H/0 KomMmyHuKaumm napons knueHTa / HesepHas
ANVHHA Naponst KnueHTa
m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM




lMpumeyaHust:

1. [lpumeHumo morsbko K REL-15 u npowuske 1.16.

2. [poucxodum npu deneHuu Ha Hosb. [pu 803HUKHOBEHUU makol cumyayuu SGA omKIYUMCS.

3. [lpoucxodum npu 4Yacmoli 6rnokuposke ¢byHKUUU 3adepXKu, UYukKaa unau camosarnucu U He rosnydaemcsi
nepelmu K ucmoyHuky 8o 3anonHeHusi bycepa (npeden bygepa 9). [pu 803HUKHOBEHUU MaKoU cumyayuu
SGA omkrroqumcs.

4. [lpoucxodum npu Hanu4duu 605bwWo20 Komudecmea oxudaruwux cobbimull 8 UCMOYHUKE 8 eOUHUYHbIU
rpomexxymok epemeHu (npeden byghepa 255). lNpu 803HUKHOBEHUU makol cumyayuu SGA omKIHoYUMCH.

11.7.3

MpepynpexaeHusn

NOJA-5038-08

CooTBeTCTBYHOLMIA CUTHanN
InapameTp
HanmeHoBaHue cobbITus CTapoe NUCTOYHUK KpVITVI"IeCKVIVI
cobbITuA napamet
HaunmeHoBaHue SHauehune — P P
Hoeoe
3Ha4vyeHue
Otkn AC Ha4varno Otkn AC OTkn—Bkn SIM H/O
(Bkn nuTaHue ot KOHeL, Otkn AC Bkn—OTtkn SIM H/O
6artapen)
CocTtosiHue ycTpoicTBa | Havano CoctosiHue yctponcTtea | OTkn—Bkn SIM H/O
3apsigkv 6atapeu: 3apsakv GaTtapeu:
Hwn3kas MoLLHOCTb Hwn3kas MoLLHOCTb
KOHeL, CoctosiHue yctponcTtea | Bkn—OTkn SIM H/O
3apsakv Hartapeu:
Hwn3kas MoLLHOCTb
Bartapes otkn Ha4vano Bartapes oTkntoveHa OTtkn—Bkn SIM H/O
(Bkn AC nuTaHvue) KOHeL|, BaTapesi OTkrio4eHa Bkn—OTKn SIM H/O
HeHopmManbHoe Ha4vano HeHopmanbHoe OTkn—Bkn SIM H/O
cocTosiHue 6aTapeu cocTosiHue GaTtapeu
KOHeL, HeHopmanbHoe Bkn—OTtkn SIM H/O
cocTosiHue b6atapeu
C6oli 3anpoca Bk H/O C6oi1 3anpoca Bkn OTtkn—Bkn SIM OSM He NOAKMYEH,
OSM mexaHun4ecku
oTkno4eH, OxunagaHve
KoMaHgpbl,
HewucnpasHbIi NpuBoA,
HewncnpasHbii
MexaHuam, MpeBbilueH
KOMMYTaLUNOHHbIN
uukn, Heucnp koHaeHC
BKn, Heucnp koHg
OTKI1, YKe BKIOYEH,
MpeBbiweHne
notpebneHns Toka
NpUBOAOM
KpuTuyeckuin ypoBeHb Hauanot Kputnueckmmn yposeHb Otkn—Bkn SIM H/O
GaTapeu GaTapeun
KoHey Kputuueckun ypoBeHb Bkn—OTkn SIM H/O
baTapeun
C6oi coeanHeHuns H/O C6ow coeanHeHns Co6on Komm H/O
COeaVHeHNs1 co
BCEMU S
HoMepamu
GPS He nogknioyeH” Hauarno GPS He noakntoueH’ OTkn—Bkn GPS
KoHel| GPS He noakntoueH’ Bkn—OTKN GPS
Bkn pexxum XKJ1 Hauarno Bkn pexum XKIJ1 OTkn—Bkn MaHens, 1/0, H/O
Jloruka, MK
PykoBoacTeo nonb3osarensa OSM MpunoxeHun m
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CooTBeTCTBYOLWMIA CUTHAN
InapameTp
HaunmeHoBaHue cobbiTus CTapoe UCTOYHUK prn'uqec'(”ﬁ
coobITuA napamer,
HaunmeHoBaHue SHauehune — P P
Hoeoe
3HayYeHue
KoHew Bkn pexum XKJ1 Bkn—OTtkn MaHens, 1/0, H/O
Joruka, MK
MpuHyanTenbHas H/O MpuHyauTenbHas Bkn—Otkn ny H/O
nepesarpyska XJ1 nepesarpy3ka XJ1
Onepauusi H/O Onepauus 1/01 nnn 1/02 1/01 Bxon1-8, 1102
3abnokmpoBaHa 3abnokupoBaHa Bxop 1-8.
pexumom XKJ1 pexumom XJ1
Incorrect Phase Hauvano HenpasunbHoe OTtkn—Bkn 3awuTa H/O
Sequence YepepoBaHue a3
KoHeL HenpaBunbHoe Bkn—OTtkn BawuTa H/O
YepepoBaHue a3
3ameHeH |10 mogynb H/O H/O H/O ny, MT3 10 ID, cepuiHbIv
HoMep
CraTyc nuTaHusa nuHum | Havano HeHopmanbHbi cTaTyc | OTkn—Bkn SIM OTK, BbICOKUNA,
NUTaHNUSA NUHUA HU3KUA,
HEeHOpMarbHbIN
KoHew HeHopmanbHbin ctatyc | Bkn—OTkn SIM OTK, BbICOKUNA,
NUTaHNUSA NUHUA HU3KUA,
HEeHOpMarsbHbIN
Bbixoa kaHana norukm H/O H/O H/O TNoruka Mms kaHana noruku
Mpobnema Havano Mpobnema 01 Jloruka pene H/O
KOHMrypauum noruku KOHOUrypaLum noruku
KoHeL Mpobnema 1-0 Jloruka pene H/O
KOHUrypaLuum noruku
Owwnbka norunyeckoro | H/O H/O H/O Toruka Mms normyeckoro
BbIpaXXeHWs KaHana BblBe4eHO
MexaHunyeckn Havano MexaHunyecku OTkn—Bkn SIM H/O
3abnoknpoBaHo 3abnoknupoBaHo
KoHel, MexaHunyecku Bkn—OTtkn SIM H/O
3abnoknpoBaHo
HeBepHbI Homep H/O H/O H/A ny, nK CepuiiHbli Homep
mMoaynsi
OSM He nogkroyeH Hauvano OSM He nogknoyeH OTkn—Bkn SIM H/O
KoHeL OSM Disconnected Bkn—OTtkn SIM H/O
HepocTyneH craTyc Havarno HepocTtyneH cratyc | Otkn—Bkn SIM H/O
BKI1/OTKIT COCTOSIHUSI BKI/OTKN COCTOSIHUS
OSM OsSM
KoHey HepocTtyneH cratyc | Bkn—OTtkn SIM H/O
BKI/OTKI COCTOSIHUSI
OSM
MY He noakntoyeHa Havano Owwnbka coeanHerusi ¢ | OTkn—Bkn ny H/O
ny
KoHeL, Owwnbka coegnHenna ¢ | Bkn—OTkn ny H/O
ny
C6oW coeanHeHus ¢ Havano C6onn coeguHenunss ¢ | OTkn—Bkn Comms H/O
cocegHUM cocegHUM
YCTPONCTBOM YCTPONCTBOM
KoHeL, Cbon coeaunHenus ¢ | Bkn—OTkn Comms H/O
cocegHUM
YCTPONCTBOM
Mepesarpy3ka H/O Mepesarpy3ka Otkn—Bkn SIM H/O
MOLLIHOCTM MOLLHOCTM
m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM
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CooTBeTCTBYOLWMIA CUTHAN
InapameTp
HanmeHoBaHue co6bITUs Crapoe NUCcTOYHUK Kputnueckumn
HanmeHoBaHMe 3HaYeHne — coobITuA napameTp
Hoeoe
3HayYeHue
C6ol BOCCTaHOBMNEHUSI H/O H/O H/O SMP HacTporiku pene unm
XypHan pene
C6on fboot SGA H/O C6on fboot SGA OTkn—Bkn Pene H/O
OTKntoYeHne H/O OTknioYeHne SIM, pene OTkntoYeHne
nosb3oBaTtenem,
WCTOYHUK NMUTAHUS,
BHYTPEHHSISA oLLnbKa,
HensBecTHas owmnbka,
N3MeHeHne
moaenmOSM
KoHngeHcaTtopbl SIM He Havano KoHgeHcaTtopbl SIM He | Otkn—Bkn SIM H/O
3apsiKeHbl 3apsikeHbI
KoHel, KoHgeHcaTtopbl SIM He | Bkn—OTkn SIM H/O
3apsikeHbI
SIM He oTkanubpoBaH Hauarno SIM He oTkanubposaH OTkn—Bkn SIM H/O
KoHel, SIM He oTkanubposaH Bkn—OTkn SIM H/O
C6on 3anpoca H/O Trip Request Fail OTkn—Bkn SIM OSM He noaKmoYeH,
OTKIMOYEKHMSA OSM mexaHu4ecku
OTKIOMEH, aKTUBHAs
onepauus,
HencnpaeHbIA NPUBOA,
HencnpasBHbINLL
MeXaHN3am
C6oi obHoBNEHUS H/O C6ow obHoBNEeHusA Pene/lK HeunsBecTHas owimbka
/HeBepHas Bepcus
6a3bl AaHHbIX/
HenoaaepXxueaemoe
obopynoBaHue/
HenoaaepXvBaembln
Homep pgetanu/
HecoBMecCTUMast
ainosas cucremal/
HesepHoe Mmukposiapo/
“HeBEepHbIN CepUnHbIN
Homep pene/
“HeBepHbIn dhain
obHoBneHus/ owmnbka
coefiHeHus ¢
npowwwmskon GPIO/
owmbka coeanHeHUs ¢
101 / owmnbka
coeauHeHus ¢ 102,
HECOBMECTUMbIE
avinbl/ cuctemHas
olwmnbka BHYTPEHHEro
davina/ owmbka
poctyna USB/ HeT
cannos
O6HoBNEHNE H/O O6HoBnEeHNe OTkn—BknN Pene H/O
npenoTBpaLleHo npegoTBpaLleHo
C6om HacTpoek H/O C6on HacTpoek OTkn—Bkn Pene H/O
OOHOBNEHMIA UNKN 0BOHOBNEHUI UNK
XXypHarnos XypHarnos
HeT nutaHusa ot USB Havao Het nutaHus ot USB | Otkn—Bkn Pene H/O
nopta noprta
KoHeL, HeT nutaHus ot USB | Bkn—OTkn Pene H/O
noprta
He cosnagatowmn USB | Havao He cosnagatowun USB | Otkn—Bkn Pene USB AB,C
PyxoBoacTeo nonb3oBarens OSM MpunoxxeHus 197
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CooTBeTCTBYOLWMIA CUTHAN
InapameTp
HanmeHoBaHue co6bITUs Crapoe NUCcTOYHUK Kputnueckumn
coobITuA napamer,
HaunmeHoBaHue SHauehune — P P
Hoeoe
3HayYeHue
KoHew He coenagatowun USB | Bkn—OTkn Pene USB AB,C
He noppepxvBaemsii Havao He noppepxvBaembii | Otkn—Bkn Pene USB AB,C
USB USB
KoHel, He noppepxuBaembli | Bkn—OTkn Pene USB A,B,C
USB
AP He HawigeH /
HenpasunbHas gnvHa
napons AP /
HenpaBunbHbi
Oumbka WLAN" R0 Owmbka WLAN H/A Komm napos knuenta /
HenpaBunbHas gnvHa
napons knveHTa /
HenpasunbHas gnvHa
naponsi
HeBepHbI pexum H/O HeBepHbI pexum 1/01, /02 vinn 1/01 Bxonl-8, 1102
ynpaBneHus ynpasreHusi BXop pene BX0Z4 1-8, MECTHbIV
Bxoa 1-3
lpumeyaHue:

1. [lpumeHumo mornsko Kk REL-15

MpunoxeHus
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CobbITUA HeMcnpaBHOCTEN
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CoOTBETCTBYHOLMIA CUTHanN
/napameTp
HanmeHoBaHue cobbITUs
Crapoe I:gg?:::: KpuTnueckmii napameTp
HanmeHoBaHue SHauehune -
HoBoe
3Ha4yeHue
HewncnpaBHocTb Havano | HeucnpasHoCTb 0—1 SIM H/IA
YCTPOWNCTBA 3apsiaku yCcTponcTBa 3apagku
baTapeun GaTapeun
KoHew HeucnpaBHocTb 1-0 SIM H/O
yCTpOnCTBa 3apagku
baTapeu
HeucnpaBHoCTb Havano | HeucnpaBHOoCTb WwWHbI | 0—1 Pene H/O
wnHbl CAN CAN
KoHeu HewncnpaBHoCTb  WKHBI | 1—0 Pene H/O
CAN
MepenonHeHne H/O MepenonHeHne 6ycdepa | 0—1 SIM H/Q
6ydepa CAN CAN
Owwnbka wuHbel CAN H/O Owwnbka wuHbel CAN 0-1 SIM H/O
[MepenonHeHne H/O lMepenonHeHune LWWHbI 01 SIM H/O
wnHbel CAN CAN
HeHopmanbHoe H/O HanpsixeHne 0->1 SIM Cnuwkom 6onbLuoe nageHve
HanpsixeHue KOHOeHccaTopa HanpsikeHusi KoHaeHcaTopa
KOHAeHcaTopa BKJTHOUYEHMWS U OTKIMHOYEHUS
WU NageHne HanpshkeHnst
KOHZeHcaTopa OTKIYEHUS NpU
BKITHOYEHUN.
MpeBbiweHne Tc H/O Excessive Tc 0—1 SIM H/O
MpeBbiweHne To H/O Excessive To 0—1 SIM H/O
Meperpy3ka nutanus | Havano | MNeperpyska nmTaHua | 0—1 SIM H/A
BHELLHEN Harpysku BHELLUHEN Harpysku
KoHey Meperpyska nutaHua | 1-0 SIM H/O
BHELLUHEW Harpys3ku
HeucnpaBHocTb HeucnpasHocTb GPS GPS H/O
GPS®
Owmunbka coep /01 Havano | Owwub6ka coen I/01 0-1 110 H/O
KoHew Owmwmbka coep 1/01 1-0 110 H/O
Owunbka coep 1/102 Havano | Owwubka coen 1/02 0—1 110 H/O
KoHew Owwnbka coep 1/102 1-0 110 H/O
Co6on 1/01 Havyano | C6on I/01 0-1 110 H/O
KoHey C6on 1/01 1-0 110 H/O
Co6on 1/02 Havano | C6on 1/02 0-1 110 H/O
KoHey Cb6own 1/02 1-0 110 H/O
3arpyxeHbl H/O 3arpyeHbl HEBEPHbIE 0-1 SIM H/O
HeBepHble 3HaYeHns 3HayeHus DB
DB
C6oli xypHana Havano | C6on xypHana 0-1 Pene H/O
KoHey C6oli xypHana 1-0 Pene H/O
OTKnoYeHne OTkntoyeHne Men
MOBWbHOTrO MOBWBLHOIO MHTEpPHETA
WHTepHeTa®
Ownbka mogyns Havano Ownbka moaynsa | 0—1 Pene H/O
KOMMYHUKaLmm KOMMYHUWKaLMK
KoHeu Ownbka moayns | 1-0 Pene H/O
KOMMYHUWKaLMK
PykoBoacTeo nonb3osarensa OSM MpunoxeHun m
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CoOTBeTCTBYHOLMUIA CUTHAnM
InapameTp
HanmeHoBaHue cobbiTus
Crapoe tgg:::"": KpuTuueckmii napameTtp
HanmeHoBaHue SHa1ehune —
HoBoe
3Ha4vyeHue
K3 katywkm OSM Havano | K3 katywkun OSM 01 SIM H/A
KoHeu K3 katywkn OSM 1-0 SIM H/O
PaspbiB uenu Havano | PaspbiB uenu katywku | Normal - Open, | SIM H/O
kaTywkn OSM OSM Short, Sw Fault
KoHeu PaspbiB uenu kaTywku | Open, Short, Sw | SIM H/O
OSM Fault > Normal
Cbon Havano | C6on nepeknioyatens | 0—1 SIM Mepekn oTkn cbon Bk,
nepeknioyaTens OSM Mepekn oTkn cbon oTkn,
OSM Mepekn Bkn c6om OTK,
Mepekn BkN cbom Bk,
Bkn n OSM mexaHunyecku OTknN
KoHew Cbon  nepekntoyatens | 1—-0 SIM H/O
OSM
Owmnbka KOMMYHUK Hauvano | Owwnbka koMMyHuk MY 01 ny H/O
ny
KoHew Owwnbka KoMMyHMK MY 1—0 ny H/O
Co6on ny Havano | C6on My 0-1 ny H/O
KoHel C6own My 1-0 ny H/O
Cb6olii pene Hauano | Cb6oii pene 0-1 Pene REL-15 Module Fault,
REL-15-4G Module Fault
KoHew C6oli pene 1-0 Pene H/O
Cb6oii obopynoBaHus | Havano | C6on obopygoBaHus | 0—1 Pene H/O
4yPB 4yPB
KoHey Cb6on obopynoBaHus | 10 Pene H/O
4yPB
HeucnpaBHocTb Havano | HeucnpaBHocTb uenn | 0—-1 SIM H/O
uerm SIM* SIM
KoHeu HeucnpaBHocTb uenu | 150 SIM H/O
SIM
Owunbka Havano | Owwnbka koMMyHuKauuu | 0—1 SIM H/O
KOMMYHUKaumm SIM SIM
KoHel Ownbka KOMMyHUKauum | 1—0 SIM H/O
SIM
Owunbka Hauano Owmnbka KOMMyHMKaLum OK - > Not OK SIM H/O
KOMMYyHuKauum SIM SIM
SIM oTcoeauHeH Havano SIM oTcoegumHeH 01 SIM H/O
KoHeu SIM oTcoeamHeH 1-0 SIM H/O
C6ol opaneepa Havano | H/OQ H/O SIM H/O
Q503 SIM
KoHel H/O H/O SIM H/O
Pexum Havano | Pexvm  MuHuzarpyskm | 0—1 SIM 3arpy3sunk boot CRC
MUHUM3arpysku SIM SIM
KoHeu Pexnm MUHU3arpyskn | 1—0 SIM H/O
SIM
Cb6ow moaynsa SIM Hauvano | C6ou moayns SIM 01 SIM 03y, MN3Y, patyuk
TemnepaTtypbl, UICTOYHUK
nutaHus, npowmska CRC,
3arpysuuk boot CRC,
nogpo6HOCTM NPOU3BOAMTENS,
HeBepHoe 0.
KoHew C6ow moaynsa SIM 1-0 SIM H/O
m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM
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HanmeHoBaHue cobObITUsA

CoOTBeTCTBYHOLMUIA CUTHAnM

InapameTp

HanmeHoBaHue

Crapoe
3Ha4yeHue —
HoBoe
3Ha4veHue

MAcTOouHMK
coobITUA

Kputnyecknn napamertp

OTkrnioyenne Wi-Fi®

OrtkntoveHue Wi-Fi

nern

C6oinn WLAN

H/O

C6onn WLAN

H/O

Komm

360w 3arpysku / cbor 3arpy3ku
npowweku / c6on yctaHoBKM /
cbowi koHdurypauum AP /
HeBepHbin kaHan / cbow onpoca
MAC / cbow AP / cboir
ckaHupoBaHusi AP / cboii
pervoHa kaHana / cbon
UHUUManmsauun / HeBepHbIn
KaHan / HeBepHbIV AnanasoH
RF / cbon coegmHenus AP /
oTCyTCTBYET naponb / c6om
Bepudukauum onpoca FW /
cbon HacTponkm YactoTbl RF /
cboin HacTponku naponsi / coon
HacTpoiiku RF / cbon
HacTpowiku MoLHocTn TX /
HecoBnageHune SSID / He
nogaepxveaemas RF /
HeBepHasi koMaHaa
coeavHeHus / HeBepHbIN
napameTp coeguHeHus /
HeBepHbIN paboyunin pexum /
HeBepHbIN napameTp

lMpumeyaHusi:

1. HeucnpasHocmb yenu SIM omobpaxaem, 4ymo yenb SIM ucnons3yemas 0nsi mecma 6amapeu HeucrnpasHa.

2. O0Ho unu bonee coxpaHeHHble 3Ha4YeHUs KOHguaypayuu eHe dornycmumMbix rnpedesiax. 3Ha4YeHuUs1 napamempos eHe
donycmumebix ripedenax bbiu 3aMeHeHbl Ha 3Ha4YeHuUs 1o yMondaHuto. PekomeHdyemcsi nepecmompems U 06HO8UMb
ycmasku. [NpedynpexdeHue o HeucripasHocmu 6ydem cbpoweHo nocre 06HO8MEHUS yCmaegoK.

3. [lMpumeHumo monbko 0ns pene REL-15.

PyxoBoacTeo nonb3oBarens OSM

MpunoxxeHus
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11.8 TMpunoxeHue H — CoobLieHuns XXypHana U3aMeHeHUu

Parameter Crapoe HoBoe
3Ha4yeHue 3Ha4veHue
A3 Crapbiit HoBbili
cTatyc cratyc
ABTO TecT 6aTtapeun Crapbin HoBbin
peXumM pPEXUM
TecTt 6aTtapeu : MHTepBan, gHen Crapoe HoBoe
3HayeHue | 3HayeHue
Jlornyeckasa 6NoKMpoBKa BKITHOYEHUs Ctapoe HoBoe
3HayeHne | 3HayeHue
Komm ocHoBHble: HacTpoiku rpynn 3awmTbl H/O M3meHeHo

Komm RS232 (USB A; USBB; LAN; WLAN; MobunbHbli uHTepHeT, RS232P): | Ctapoe Hosoe
CKOHUrypupoBaHHbIA TN (PEXMM YCTPONCTBA; CKOPOCTb Nepeaayun AaHHbIX; ABOWHOW | 3HAYeHWe | 3HayeHue
TWN; paBHbIA; aBTOMaTn4eckun nonyyatb |P agpec; asTomaTtuyecku npucsamsathb IP agpec;
IP agpec AP; IP agpec; macka MoAceTW; LUM3 MO YMOMYaHUIO;, PEXUM COEANHEHWUS,;
MOLLHOCTb nepeatyunka Wi-Fi, kntov cetn AP)

Komm RS232 (USBA; USBB; LAN; WLAN; Mo6unbHbIN MHTEpHET; RS232P): HacTpowuku | H/[ N3meHeHO

rpynn sawmTbl

Komm RS232DTE: HacTtponku rpynn 3awmThbl H/O M3ameHeHo

RS-232 (USB A, USBB, USBC, LAN): Port Local Remote Mode Crapbin Hosbin
pexumM pexvm

TecT ctatyca komm RS232DTE (USBA ; USBB ; USBC) Crapoe Hosoe

3HayeHune 3Ha4YeHne

Komm: DNP3 (IEC 60870; CMS; IEC 61850; P2P naHenb komml): 3anucb B xypHan | Ctapoe HoBoe

(Makc pasmep xypHana, MB) 3HavYeHne | 3HayeHue
Pexum ynpaBneHus Crapbin Hosbin
peXum pPEeXUM
Oarta/Bpems H/O N3meHeHO
[ eMOHCTPaUNOHHbIN KOHUT Crapoe Hosoe
3HayeHue | 3HayeHue
CTtaTyc BHELUHEe Harpys3ku Crapbin Hosblin
cTatyc cTatyc
CueTyumkm aHeprum (Cuetynkn HeucnpasHocTen; cHeTymkn SCADA) H/O CrtepTO
CtepeTb CYETHUKMU NpepbiBaHUN H/O 3meHeHo
CrepeTb 3anucu ocuunnorpadum H/O VI3MeHeHo
CrepeTb CYETHUKM POBaNOB/BCNNECKOB H/O M3meHeHO
®dnaxkn HeucnpaBHocTen: COpocutb pnaxkum HeucnpaBHOCTEM Npu BKNo4veHuu | CTaphbin HoBbIn
(CvrHan, oTobpaxaTb onoBeLLeHus) pPEXUM pexum
GPS: BBegeHo Crapoe HoBoe

3Ha4YeHune 3Ha4YeHune

ren 1 (2; 3; 4) MT31+ (MT31-, 3041+, 30d1-, 3331+, 3331-, MT32+, MT32-, 3092+, | Crapas Hosasa BTX
3002-, 3332+, 3332-): Tun BTX BTX

ren 1 (2; 3; 4) MT31+ (MT31-, 3091+, 3091-, 3331+, 3331-, MT32+, MT32-, 3092+, | Ctapoe HoBoe
30¢2-, 3332+, 3332-, MT33+, MT33-, 3093+, 30d3-, 3333+, 3333-, 033+, O33-, | 3HayeHune 3HayeHne
MT3PJ11-3, 30®PN1-3, 333PJ11-3, O33PJ): Ip, A (Tdt MuH, c, TM, MUH, TmuH, c,
TMmakc, ¢, Ta, ¢, FLTRes, ¢, MAKC)

PN 1 (2; 3; 4) MT32+ (MT32- ; 3092+, 30d2-, 3332+; 3332-): Pexxum MAKC Crtapbin HoBbin
pexum pPEXUM
PN 1 (2; 3; 4) MT32+ (MT32- ; 3092+, 30d2-, 3092+; 30P2-): ImaxM Crapoe Hosoe

3Ha4YeHne 3Ha4YeHne

ren 1 (2; 3; 4) MT31+ (MT31-, 3041+, 3091-, 3331+, 3331-, MT32+, MT32-, 3092+, | CTaphiin HoBbi

3002-, 3332+, 3332-, MT33+, MT33-, 3093+, 3093-, 3333+, 3333-, 033+, 033-): | pexum pexum
Hanp
PN 1 (2; 3; 4) OHM MT3 (3HIMM 333; 3HIM 033, 3HIM 309): At Crapoe HoBoe

3Ha4YeHne 3Ha4YeHne

rePn 1 (2;3;4) 9HMN MT3 (3HM 30®, 3HM 333, 3HIM O33): DND (CmeHa HanpaeneHus)) | CTapbin HoBbliii

pexumM pexvm

PN 1 (2; 3; 4): 12/11: Pexxum Crapbin HoBbIi
pexvumM pexvm

PN 1 (2; 3; 4): 12/11: Tdt MuH, ¢ (BHayeHne cpabatbiBaHus, %; MuH 12, A) Crapoe Hosoe

3Ha4YeHne 3Ha4YeHne

m Mpuno>xeHus PykoBopcTeo nonb3osarensa OSM
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Parameter Crapoe HoBoe
3Ha4yeHue 3Ha4veHue
PN 1 (2; 3; 4): Yn: Pa6ounn pexxum (Pexvm HanpaBneHHOW 3aLmThbl) Crapbin HoBbIi
peXum pexvum
PN 1 (2; 3; 4): Yn: Tdt MuH, ¢ (MuH |, A; MuH Uy UM, FLTRes, c; MNMpavasa peaktusHas | Ctapoe Hosoe
nposogumoctb, MCwm; O6paTHas peakTuBHas npoBogumocTb, MCwm; [lpsmas | 3Ha4€Hue | 3Ha4yeHune
npoBoanmoctb, MCm; ObpaTHas npoBoAUMOCTb, MCM)
PN 1 (2; 3; 4) ANB MT3/30®/333/Kapta 033 H/O M3meHeHo
ren i (2, 3, 4) ANB MT3/30®/333/033: Trl,c (Tr2,c, Tr3,c, Tres,c) Crapoe HoBsoe
3HayeHue | 3HayeHue
reni(2; 3; 4) 1O MT3+ (MT3-, 30¢+, 309-, 333+; 333-) 1 (2, 3,4) Crapoe Hoeoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) ANB MT3/30®d/333/033: Pexum KMN3 Crapbin Hosbliin
peXum pexum
rePn 1 (2; 3; 4) ANB MT3/30®/333/033: Pexxum MBI Crapbin HoBbin
peXuMm pPEeXUM
ren i (2; 3; 4) ANB MT3/30d/333/033: Bpems NBMM Crapoe Hoeoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) NMpoasuxeHue nocnenoBaTeribHOCTU Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) CLP: CLM (Tcl,muH; Trec,MnH) Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) OrcTpomka BHT: BHT (Tir,c) Crapoe Hoeoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) 33B: Pexxum 33B Crapbin Hosbliin
peXum pexum
PN 1 (2; 3; 4) 33B: Tat,c Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) KHNB: KHMNB BBegeHo Crapbliit HoBbi
peXuMm peXUM
PN 1 (2; 3; 4) KHMNB: Pexum KHMNB Crapbin Hosbin
peXum pexumM
PN 1 (2; 3; 4) KHNB: UM Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) BBHH: UM Crapoe Hoeoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) ABP: Pexxum ABP Crapbin Hosbin
peXum pexvm
ren 1 (2; 3;4) ABP: Tr, c Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) ABTO OTKN: Pexxum Crapbliit HoBblili
peXuMm peXUM
ren 1(2; 3; 4) Astro otkn: Tr, muH (OPS), U3meHeHO HanpaBn notoka MowH | Ctapoe Hosoe
(YMeHbLUEH NOTOK MOLLHOCTU; % YMEHbLUEH NOTOK MOLHOCTH; Tr, Cek) 3Ha4YeHne 3Ha4YeHne
PN 1 (2; 3; 4) Pexxum NBMMN Crapbin HoBbIn
peXuMm pPEeXUM
PN 1 (2; 3; 4) NBMNN: Bpewms, ¢ Crapoe Hosoe
3HayeHue | 3HayeHue
ren 1 (2; 3; 4) 3MH: 3MH1 3MH (3MH2 UM; 3MH1 Tdt MuH, ¢; SMH2 Tdt MuH, ¢; SMH3 | Ctapoe Hosoe
Tdt MwuH, c) 3Ha4yeHne | 3HayeHue
PN 1 (2; 3; 4) 3MH3: Pexxum aBTo Bkn (Tonbko B pexume MO) Crapbin HoBbIn
peXuMm pPEeXUM
PN 1 (2; 3; 4) 3MH3: ABTto Bkn: Tr, cek Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) 3MH4 : UM (MuH) (UM(Makc);UM(CpepgH); Tdt MuH, c; Bpems B pexume | Ctapoe Hosoe
“3anpet AMNB” , MuH) 3HavyeHne | 3HayeHue
PN 1 (2; 3; 4) 3MH4 : (Tun HanpsxeHus, HanpskeHus) Crapbin HoBbI
peXuMm pPEeXUM
ren 1 (2; 3; 4) 3MH: 3MH1 UM (3MH2 UM; 3MH3 UM; 3MH4 UM; 3MH1 Tdt MuH, c; | Ctapoe Hoeoe
3MH2 Tdt MuH, c; 3MNMH3 Tdt MuH, ¢; 3MNMH3 pexum nnasatowen cpeaHent; 3MNH3 nHTepsan | 3HadeHue 3HayeHue
nnasatLlen cpegHen, c; 3MNH4 Tdt Mun, c;)
PN 1 (2; 3; 4) ANB 3H: pexum 3MH1 (pexum 3MH2 ; pexum 3MH3 ; pexum 3MH4, | Ctapbin Hosbin
3MH1 pexwum, pexum 3MNH2 ; pexum 3MH3, pexum 3MNH4) peXUM PEXUM

PyxoBoacTeo nonb3oBarens OSM
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Parameter Crapoe HoBoe
3Ha4yeHue 3Ha4veHue
PN 1 (2; 3; 4) ANB 3H: Tr,c (Konuuyectso oTkN Ao nepexoaa B pexum “3anpet AlNB”) Crapoe HoBoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) AYP: pexxum A4YP Crapbin HoBbin
peXuMm peXUM
PN 1 (2; 3; 4) AYP: Fp, 'y (Tt, c) Crapoe Hoeoe
3HayeHne | 3HayeHue
PN 1 (2; 3; 4) 3MY4: pexxum 3MNY Crapbin Hosblin
peXumM pexum
PN 1 (2; 3; 4) 3NY4: Fp, Ny (Tt, c) Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) Umsa rpynnsl Crapoe Hoeoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) OnucaHwe rpynnbl Crapoe Hosoe
3HayeHne | 3HayeHue
PN 1 (2; 3; 4) Hactpowku rpynnbl Crapbin HoBbin
peXuMm peXUM
Mpynnal (2; 3;4) H/O I3MmeHeHo
PN 1 (2;3;4):rapm: Pexxkum THD Crapbii HoBblili
pexumM pexvm
PN 1 (2;3;4):rapm: THD% (Bpems THD) Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2;3;4): Fapm: Pexxum TDD Crapbin Hosbin
peXum pPEeXUM
PN 1 (2;3;4): Fapm: YpoBeHb TDD (Bpemsi TDD) Crapoe Hoeoe
3HayeHne | 3HayeHue
PN 1 (2;3;4): Frapm: Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2;3;4): Fapm: Pexxum IND Crapbin Hosblin
peXum pPEeXUM
PN 1 (2;3;4): FTapm: Bpems IND Crapoe Hoeoe
3HayeHne | 3HayeHue
PN 1 (2;3;4): Fapm: IND A (B;C;D;E) Uma (YpoBeHb) Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2;3;4): Pexxnm ceKumoHnpoBaHuA Crapbin Hosblin
peXum pEeXUM
HACTPOWKM NY: 3aw Bkn/Otkn (333 OTkn/Bkn; 033 OTkn/Bkn; Linkn AMB OTkn/Bkn; | Crapbilit HoBbi
XH OTkn/Bkn; PJ1 Otkn/Bkn; Mpynna 1 — 4 Otkn/Bkn; ABP Otkn/Bkn; A3 Otkn/Bkn; 3MH4 | pexum pexum
OTkn/Bkn); 3agepxka BKMOYEHNS
HACTPOWKMU NY: NpoaonknTenLHOCTL 3aaepkKkm (C) Crapoe Hosoe
3HayeHue | 3HayeHue
HACTPOWKMU NY: BapnaHTbl KOH(MIypaumum KHOMoK Crapoe HoBoe
3HayeHue | 3HayeHue
XypHan MY: BeeaeHo Crapbin Hosbin
pexvmM pexvm
XypHan MY: THD BBegeHo Crapbin HoBbIn
peXumM pexumM
XKypnan NY: THD% Crapoe Hosoe
3HayeHue | 3HayeHue
XypHan Y: TDD BBeaeHo Ctapbin HoBbin
pexvmM pexvm
XKypnan MY: TDD % Crapoe Hosoe
3HayeHue | 3HayeHue
XypHan MY: Napm_| BBeaeHo Crapbin HoBbliii
peXUM peXuUM
XKypHan MY: Mapm_1% Crapoe Hosoe
3HayeHue | 3HayeHue
XKypHan MY: Fapm_V BBepgeHo Crapbin Hosbin
peXum pPEeXUM
XKypHan Y: Napm_V% Crapoe Hoeoe
3HayeHue | 3HayeHue
XKypHany: T, c Crapoe HoBoe
3HayeHue | 3HayeHue
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Parameter Crapoe HoBoe
3Ha4yeHue 3Ha4veHue
IN1 (IN2, IN3) HacTponku: YnpaBnsiowmn curHan Crapbin HoBbIi
curHan cvrHan
MpepbiBaHue: MoHUTOPUTBL Crapbin HoBbIi
peXuMm peXUM
MpepbiBaHue: 3anucbiBaTb KOPOTKUE NpepbIBaHUA Ctapbin HoBbIn
peXum pPEXUM
MpepbiBaHWe: NPOAOMKUTENBHCTL T, C Crtapbin HoBbIi
pexum pexvm
HacTtpotiku I/O: Pexum /01 (Pexum 1/02) Crapbin HoBbin
peXUM peXUM
Hactpouiku /01 (1/02) 11 (12; 13; 14; 15; 16): YnpaBnsawowWMiM curHan Crapbliit HoBblili
curHan curHan
HacTtpotiku I/O1 (1/02) O1 (02; 03; O4; O5; 06): CurHan uHankKauum Crtapbin HoBbin
curHan curHan
HacTtporiku I/O1 (1/02) O1 (02; O3; O4; O5; 06): Trec, ¢ (Tres, c) Crapoe Hosoe
3HayeHue | 3HayeHue
CyYyeTYMKMN N3HOCa H/O VIameHeHO
Mpueasatb XJ1 k PJ1 Ctapoe HoBoe
3HayeHne | 3HayeHue
PJ1 paspewunTtb BKN Crapoe Hosoe
3Ha4yeHue | 3HayeHue
N3meHeHa KoHduUrypaums npoduns Harpy3ku H/O M3ameHeHo
Noruka: 3aw 3anucu CH 17-32 Ctapbin HoBbin
peXum pPEeXUM
HacTtpowku ME: U Rated, kB (YposeHb W, kB) Crapoe Hosoe
3Ha4yeHue | 3HayeHue
OCU: MoHuToputhb Crapbliit HoBbin
peXum pPEeXUM
OCL: Co6biTne (3anuck T, ¢; 3anuck %; MepesanucbiBaTtb; CoxpaHaTe Ha USB) Crapoe Hoeoe
3HayeHue | 3HayeHue
Maponb H/O MN3ameHeHO
HacTtpoviku 3awmTbl: Tun nopta (CkopocTb nepegayn AaHHbIX, ABOVWHOW TUM, PaBHbIN) Crapoe HoBoe
3Ha4yeHue | 3HayeHue
HanpaBneHue NoToka MOLHOCTU Crapoe Hosoe
3HayeHue | 3HayeHue
3aw, BkN(ABP Bkn; Pexum onoseweHuns Bkn; AMNB Bkn; XH Bkn; BeictpogencTaytowasn | Ctapbiii HoBbin
3awmrta Bkn; 333 Bkn; O33 Bkn; Yn Bkn, XK Bkn; Mapm Bkn; XKJ1 Bkn; BBHH Bkn; | cratyc crartyc
Mpueasate XK1 k PI; MKO Bkn; 300 Bkn; 3MY Bkn; 3MH Bkn; 3MNH3 Bkn, OgHokpaTHOE
AMNB Bkn; AYP Bkn; 3MH Bkn; 3MH4 Bkn; 79-2 oTkn go nepexofa B pexum “3anpet AlNB”;
OTKN A0 nepexoaa B pexum “3anpet AlNB”)
CraTtyc 3awuThbl: AKTUBHas rpynna Crapbin HoBbIi
cTatyc cTatyc
Mpotokon DNP3 (IEC60870; 2179; CMS; P2P komm): npoTtokon BBegeH (Bpewmsi; | Ctapoe Hosoe
3almMTa; agpec BegoMOoro yCTpowcTBa; aapec BeAyLLEro yCTponcTBa; HesaTpeboBaHH:bIN; | 3Ha4YeHne | 3HaveHue
nposepsTb |IP agpec Begyuwero ycrtponctsa; |IP agpec Begylwiero ycrpomncrtsa; Bpewms
Tanmepa, MWH; Bpemsi TMepa ABOWYHOIO KOHTPONS, MWH; KoY OBGHOBMNEHus; Bepcus
kntoya obHoBneHust; DNP3-SA; wkana; agpec CCbinku AaHHbIX; ob6wmii agpec ASDU;
Bpems Tarimepa, MUWH; BpeMsi THMepa [OBOWMYHOrO KOHTPOSMS, MWH; OTMPaBWTb [AEHb
Hegenu; COIl Qualifier; 6rnokmpoBaTb 0O 0TCOoeauHeHWs; TamayT SBO, c; BBECTM MOpPT 2;
kaHan nopta 2; LAN agpec ygmaneHHoro PBA; copocTb OOHOBMEHMSsl, C; MOHWUTOPUTb
dnaxkn GOOSE; ProcSimGOOSE; QualTestHandling; cepsep MMS; nybnukatop
GOOSE; nognucunk GOOSE; MMS nopt; GOOSE nopTt; SCADA IEC61850 MMS, P1
MaKcMmarnbHbIN pa3mep dperiMa, 6anT; P2 makcumanbHbIvi pasmep dperma, 6anT)
[AuncTaHuMOHHOE ynpaBneHue Crapoe Hosoe
3HayeHue | 3HayeHue
C6poc cuyeTYMKOB HeucnpaBHocTen (COpocuTb 3HayeHUA OTKNYeHMa wu | Ctapoe Hoeoe
MaKcuMManbHOoe N3MepeHHOoe 3Ha4YeHune) 3HayeHue | 3HayeHue
OrpaHn4nTb peXxum OoTKNIoYeHUsA Crapoe Hosoe
3Ha4yeHne | 3HayeHue
HacTtpoviku YPB: flata FMT (Bpems FMT) Crapbin Hosbin
dopmart dopmart
MpoBan: MoHuTOpUTHL Crapbin HoBbIn

PyxoBoacTeo nonb3oBarens OSM MpunoxxeHus
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TecT OaTapeun, BpeMsi MOOMITbHOrO WHTEPHETa, MWH; MNEepUOAUYHOCTb nepesarpysku
mMogema, 4; spemst WLAN, Bpemsi; nepmogmnyHocTb nepesarpysku WLAN, y)

Parameter Crapoe HoBoe
3Ha4yeHue 3Ha4veHue
peXum peXum

Mposan: HopmanbHbIY pu (MyH pu; T, MC) Crapoe Hosoe
3HayeHue | 3HayeHue

Bpems cbpoca npoBanoB/BCcnieckoB, MC Crapoe Hosoe
3HayeHue | 3HayeHue

SGA: BeepeHo (Homep nopta TCP, fboot) Crapoe Hosoe
3HayeHne | 3HayeHue

CuHx: CuHxpoHusaumusa (Beibop dasbl; wuHbl 1 nuHuk; Mogkn/OTtkn AlMB; OJIOLW AlB; | Ctapoe Hosoe

Mogkn/OTkn py4yHoe Bkn; ONIOLWU py4yHOe BKI; YMHOXEHME HaMNpsPKEHWUsI MOAKMHYEHHOW | 3HAYEeHUe | 3HayeHue

WWHBI; YMHOXEHWE HamnpshKeHUst MOOKMIYEHHON IMHUW; MaKCMMarbHOE YMHOXEHue

HanpsPKEHUSA LUWHBI; MaKCMMarnbHOE YMHOXEHUE HanpsiKEeHUS NMHUK; MpoBepKa CUHXP;

YMHOXEHWE  Pa3HOCTU  HamnpshKeHWH; MakCcMMmaribHOe  CKOMbXEHWe  4acToThbl

CUHXpOHM3auuu, Ny; pasHocTb yrna das, rpag; Bpemsi py4HOW Npe-CUHXP, C; OCHOBHas

yacTtoTa, lU; MakCc OTKMOHeHMe 4acToTbl, [L; MakC CckomnbXeHue 4acTtoThbl, [LU; Makc

CKOpPOCTb M3MEHEHWS YacTOTbl CKOMNbXeHus, u/c; Bpems aBTO-CMHXP, C; napannernbHas

pa6ota)

Bcnneck: MOHUTOPUTBL Crapbin Hosbin
peXum pPEeXUM

Bcnneck: HopManbHbIA pu (T, MC) Crapoe Hoeoe
3HayeHne | 3HayeHue

KanubpoBka OSM: Tun OSM (CepuiiHbii Homep OSM; Cla, AKA; Clb, AkA; Clc, AKA; | Ctapoe Hosoe

ClIn, AKA; CUa, AMV; CUb, AMV; CUc, AMV; CUr, AMV; CUs, AMV; CUt, AMV)) 3HayYeHne | 3HayYeHue

Hactporiku cuctembl (Hactponku |O; HaACcTPOVKM NOTMKWU, HAaCTPOMKM KOMM; HacTpomnku | H/O N3meHeHo

SCADA)

Cratyc cuctembl: AHanor Bkn/OTkn Crapbin HoBhbin
peXum pPEeXUM

UBIN: YpoBeHb oTkn 6Garapeu, % (HomuHanbHasi emkocTb, Ad; Tvn GaTtapeu; Bpemsi | CTapoe Hosoe

BHELUHEN Harpysku, MWH; BpEMS nepesarpysku BHELIHeN Harpysku, 4; otkn USB nopTtoB; | 3HayeHue | 3HayeHue

lMpumeyaHust:

e [lna epynn napamempos (kapma AllB, HacmpoUku epynn 3auwumsl, Hacmpouku cucmembl (8Krovasi
MPOMOKOSIbI U Kayecmeo 3nekmpoaHepauu), |0, noauka, nokasaHusi cHemyukos, 0ama/epemMsi)) cmapoe u
HOB0€ 3HayeHue He MoKa3bl8armcs Mpu 8HECEHUU U3MeHeHUl 4Yepe3 3aspy3ky ¢ CMS. Cmapoe 3Ha4YeHue
omobpaxeHo kak H/[ unu nycmo u “UsmeHeHO” ucrionb3yemcsi 01 HO8020 3HayeHusl. [risi cmepmbix 0aHHbIX
(nokasaHusi ciemyukos, onepayuu BO, xypHan cobbimul, npogurb Hagpy3Ku U coobuweHuss usMeHeHeHul)
cmapbie U HO8ble 3HadyeHusi He omobpaxatomcs. H/[ ucnonb3yemcsi Ha mecme cmapbiX 3HadYyeHulu

“cmepmo” emecmo HO8020 3Ha4YEeHUSI.

e Cm. onucaHue anemeHma yrpaeneHuss u uHOukayuu Ons npumeHumocmu 1Y, K, SCADA u /O dnsa

pasnuyHbIX yHKUUU yrpasrieHusl.

e 3aznasHble bykebl 0603Havaom rnpumep napamempa. [puMeHUMbIe allbmepHamueHble napamemps! 6

Kpyearibix cKobKax.

e CoobueHus 8 xypHane usmeHeHul 0ns GPS, Wi-Fi u unmepHem modema rnpumeHUMbl MOMbKO Onsi pere

REL-15, HavyuHas ¢ npowusku 1.16 u ebiwe.

MpunoxeHus
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11.9 MpunoxeHue | — YnpaBrneHne n MHAUKaLUNA HaCTPOeEK

YnpaBneHne n nHOMKaUMA HacTPOeK 3neMeHTOB obecneumBaloTCA TOMbKO 3feMEeHTaMu YMnpaBfeHusa u
nHgmkauum MY u MK. CTpykTypa HacTpoek ynpaBneHns N MHAMKaLumMm oTobpaxkeHa Hxe.

”( Protection Group Settings ‘

—b{ Group 1 Settings ‘

» Sectionaliser Mode ‘ NPS — Negative Phase Sequence
> NPS1+ |
OC - Overcurrent Protection Settings
- 9 \ NPS2+ |
- - \ ocC1+ |
EF - Earth Fault Protection Settings NPS3+ ‘
oc2+
EFL+ | ‘ NPSL. |
[ EF2+ | o3+ ‘ ‘
NPS2-
OC1-
EF3+ | | \Ps3. |
‘ EF1- | oc2 |
\ EF2- | o ‘
‘ EF3- ‘ SE - Sensitive Earth Fault Protection Settings
> SEF  + |
» Yi
o ‘ SEF - |
LL - Live Line Protection Settings
[ ocLL 1-3 |
NPSLL 1-3 |
EFLL 13 |
SEFLL ‘ MNT - Maximum Number of Trips Protection Settings
| MNT
VE - Voltage Element Protection Settings
- > uvi |
FE - Frequency Element Protection
Settings *’ uv2 ‘
‘\:j UF | L] e |
OF
‘ ‘ +‘ UV4 Sag ‘
ABR - Backfeed Restoration ] ov1i |
Protection Settings
ov2
> ABR | e |
) Bl ov3 |
VRC - Voltage Reclosing Control
Protection Settings ﬂ ov4 ‘

. VRC |

AR - Auto Reclosing Settings
HRM - Protection Settings AR OC/NPS/EF/SEF ‘

‘ THD/TDD ‘ ARVE ‘
D Individual HRM ‘

Other Settings

RS

DE - Directional Elements Settings ‘ IR ‘
DE OC | > cLp ‘
DEEF ‘ L] TTA |
DESEF ‘ ™ Switchgear Calibration ]
»‘ Switchgear Configuration ‘
DE NPS |
—>‘ Measurement Settings ‘
Group 2 Settings ‘ 4>4 Synchronism Settings ‘
|  Group 3 Settings | . /0 Settings \
4>{ Group 4 Settings ‘ —»{ UPS Settings ‘
’>4 System Settings ! ‘>‘ Protocol Settings ‘
4>‘ Port Settings ‘
»‘ RTC Settings ‘
»‘ HMI Settings ‘
4>{ Comms Log Settings ‘
|

4>{ Power Quality Settings

»‘

Fault Flags ‘

MpumeyaHus:

. /_pyl'lﬂbl Hacmpoek 3awumsl ¢ 1 no 4 umetom makue xe Hacmpofu(u Kak rokasaHo 0rnsi epynrbl 1.

e BHympu Hacmpoek epynn 3awumsi 1 — 4, ums epynnbl Moxem 6bimb Ha3Ha4YeHo UMU U3MeHeHO UCrOo/b3ys npoepamMHOe
obecnevyeHue CMS.

e Buympu Hacmpoek MT3 u 333, onpedensembie nonb3oeamenem 1(Ofl1l) xapakmepu3syowue moyku moaym Obimb
Ha3Ha4yeHb! Unu U3MEeHeHbI UCrornb3ys rpospamMmHoe obecrieqyeHue CMS.
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11.10 MpwunoxeHue J — MeHI0 NaHenn ynpaBneHus

B naHHOM NpUNoXeHmn onncaHa Haeurauna no MEH0 NaHesnn ynpasreHuna

11.10.1 MeHi0 cTaTyCca cMcTemMbl

— MAIN MENU
9‘ SYSTEM STATUS
ﬂ [Alerts] \
ﬂ [Warnings] H WARNINGS \
ﬂ [Malfunctions] H MALFUNCTIONS ‘
—ﬁ [Messages] ‘
—ﬁ Date/Time ‘
—ﬁ Config
%‘ Status Opléir'::ii;ol_tgg gcl:(r?een
MEASUREMENTS MEASUREMENTS
. o
— POWER \
- GROUPSETTINGS | 1 PHASE ENERGY |
ﬂ SYSTEM SETTINGS \ 3 PHASE ENERGY ‘
% — ‘ 4% OTHER \
> COUNTERS \ [Page] [ Page2 |
ﬂ IDENTIFICATION ‘ ﬂ Power Quality H POWER QUALITY \
) RESET DATA | ] Input/Output —»{ INPUT/OUTPUT STATUS |
TESTS Power Supply POWER SUPPLY STATUS
. = B |
ﬂ CHANGE PASSWORD ‘ ﬂ Protection H PROTECTION GLOBAL SETTINGS‘
ﬂ CHANGE LANGUAGE \
- SAVESYSTEMDATA | > Communication Ports | ———#»/ COMMUNICATION PORT STATUS |
L»  USBOPERATIONS | [
\ RS232 \ \ USB A \ \ USB B \ \ USB C \ \ LAN \ \ WLAN \ ‘Mobile Network‘ \ RS232P \
ﬂ ACO H ACO
ﬂ Protocols H PROTOCOL STATUS \
[
| DNP3 | [IEC 60870 | [IEC 61850 | | 2179 | [ cMs | [P2PComms
Ly Logic ] LOGIC \
. \
‘ Logic Status ‘ | SMART GRID AUTOMATION |

lpumeyaHue: [lone USB onepayuu nosiensemcs mosnbko npu npucymcmeuu USB kapmbi namsmu 8 OOHOM U3
USB nopmos pere.
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11.10.2 MeHI0 HacTpoOeK rpynn 3awmThbl

-

-

SYSTEM STATUS | ~»  SECTIONALISER MODE |

Protection Settings

> oc |——»{GROUP 1 OVERCURRENT ‘

[
‘ogz+‘ ‘ocvs+‘ ‘Ogl-‘ ‘ogz-‘ ‘ogs-‘

HGROUP 1 NEGATIVE PHASE SEQUENCE ‘

GROUP SETTINGS

GROUP 1

GROUP 2
GROUP 3
GROUP 4

ﬂ NPS

L ones | e ]

v v v v v
‘NPSl+‘ ‘ NP52+‘ ‘ NPS3+ ‘ ‘ NPS1- H NPS2- ‘

EF H GROUP 1 EARTH FAULT

‘EF2+‘ ‘EF3+ ‘EF:L‘ ﬁ ﬁ

GROUP 1 SENSITIVE EARTH FAULT

‘ EF1+ ‘

SEF H

]

]

] Yn |———»{GROUP 1 Yn ADMITTANCE ‘
] L |———»{GROUP 1 LIVE LINE ‘
] MNT |——»{GROUP 1 MAXIMUM NUMBER OF TRIPS ‘
] FE |———»{GROUP 1 FREQUENCY ELEMENT ‘
] VE | »[GROUP 1 VOLTAGE ELEMENT ‘
] ABR |——»[GROUP 1 AUTO BACKFEED RESTORATION |
] VRC | »[GROUP 1 VOLTAGE RECLOSING CONTROL |
] HRM ——»{GROUP 1 HARMONICS ‘

Auto Reclosing
AR H GROUP 1 AUTO RECLOSING ‘

v

PyxoBoacTeo nonb3oBarens OSM

MpunoxxeHus

—»  SYSTEMSETTINGS
| \—ﬂ AUTO RECLOSING MAP
oGS | > ARVE —»{GROUP 1AR VE ‘
Directional Elements
—— COUNTERS
‘ ﬂ oc H GROUP 1 OC DIRECTIONAL ELEMENT ‘
4ﬂ IDENTIFICATION ﬂ NPS }—D{GROUP 1 NPS NEGATIVE PHASE SEQUENCE ELEMENT‘
] EF ——»{GROUP 1 EF DIRECTIONAL ELEMENT
- RESET DATA ‘ |
ﬂ SEF }—D{GROUP 1 SEF DIRECTIONAL ELEMENT ‘
- TESTS ‘
Other
> CHANGE PASSWORD _| > cLP —»|GROUP 1 COLD LOAD PROTECTION
s CHANGE LANGUAGE | > IR |——»{GROUP 1 INRUSH RESTRAINT
L TTA |—»{GROUP 1 TEMPORARY TIME ADDITION
L  SAVESYSTEMDATA |
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11.10.3 MeHI0 HacTpoeK cUcTeMbl

MAIN MENU

-

System Status

_—

Group Settings

_—

System Settings

H System Settings

Switchgear Calibration H SWITCHGEAR CALIBRATION \

Switchgear Configuration H SWITCHGEAR CONFIGURATION \

Measurement Settings H MEASUREMENT SETTINGS

I

/O Settings H INPUT/OUTPUT SETTINGS ‘
UPS Settings H UPS SETTINGS \
Protocol Settings > PROTOCOL SETTINGS |

| DNP3 | ‘IEC 60870‘ ‘IEC 61850H 2179 H cMs HP2PCommsH Panel ‘

Port Settings H PORT SETTINGS ‘

\ RS232 \ \ USBA \ \ USBB \ \ USBC \ \ LAN \ \ WLAN \ ‘Mobile Network‘ ‘RSZSZP‘
RTC Settings H REAL TIME CLOCK SETTINGS \
HMI Settings H HMI SETTINGS ‘

il

Comms Log Settings H COMM LOG SETTINGS \

|
v

\ DNP3 \ \ IEC 60870 \ \ IEC 61850‘ \ 2179 \ \ CMS \ ‘P2PCOmms‘ \ Panel \

I

Power Quality Settings H POWER QUALITY SETTINGS ‘

v

v

‘ osC ‘ ‘ Hrm ‘ ‘Interruptions‘ ‘Sags/SweIIs‘

Fault Flags H FAULT FLAGS ‘

Logs

Counters

Indentification

Reset Data

Tests

Change Password

Change Language

Save System Data

E 1111111
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11.10.4 MeH10 XypHana cobbIiTUM, CHETYUKOB U UAEHTUUKaLUm

MAIN MENU

—}‘ System Status ‘

—P‘ Group Settings ‘

—F‘ System Settings ‘

—»‘ Logs ‘—»‘ LOGS ‘
—)‘ Close/Open ‘

—){ [CLOSE/OPEN DETAIL]
—P‘ Event ‘

—»‘ [EVENT DETAIL]

—)1 Counters ‘—){ COUNTERS ‘

Fault Counters ‘—}‘ [FAULT COUNTERS DETAIL] ‘

Lifetime Counters ‘—}‘ [LIFETIME COUNTERS DETAIL] ‘

Dl

SCADA Counters ‘—»‘ [SCADA COUNTERS DETAIL] ‘

DNP3-SA Counters ‘—»‘ [DNP3-SA COUNTERS] ‘

—){ GOOSE Counters ‘—}‘ [GOOSE COUNTERS] ‘

—> Identification ‘

\—b‘ IDENTIFICATION ‘

A 4 A\ 4 A 4 \ 4 \ 4
‘ Relay ‘ ‘ SIM ‘ ‘ Panel ‘ ‘ 1/0 ‘ ‘Languages

—b‘ Reset Data

—}‘ Tests

—}‘ Change Password

—}‘ Change Language

—}‘ Save System Data ‘

lMpumeyaHue: XKypHarnbi npoghurs HeucrnpasHocmedl, poghurs Hagpy3ku u usmeHeHuli He docmyriHbl Yepes 1Y, Ho
Mo2ym 6bimb MPOCMOMPEHbI UCTONb3ys npoepammHoe obecrnieyeHue CMS.

PykoBoacTeo nonb3osarensa OSM MpunoxeHus m
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11.10.5 COpocC AaHHbIX,

CUCTEeMHbIX AaHHbIX

MAIN MENU

System Status

Group Settings

|
|
System Settings ‘
|
|

NN

TeCTbl, CMeHa napoind n coxpaHeHue

Energy Meters [CONFIRM RESET]

Fault Counters [CONFIRM RESET]

143

—ﬂ SCADA Counters

[CONFIRM RESET]

Reset Hot Line Tag )

[CONFIRM RESET]

—ﬂ DNP3-SA Counters H

[CONFIRM RESET]

[CONFIRM RESET]

]
@
Q.
o
Q
=
)
©
>
<
Py
[
(2]
o]
=
a
[

Interruption Counters
and Duration

[CONFIRM RESET]

Sag/Swell Counters
and Duration

[CONFIRM RESET]

Reset Logical Block
Close

[CONFIRM RESET]

Reset Binary Fault
Targets

Reset GPS Hardware [CONFIRM RESET]

Reset Wi-Fi Hardware [CONFIRM RESET]

Reset Mobile Network
Modem

[CONFIRM RESET]

Logs
Counters
Identification \
Reset Menu —»  RESETMENU |
]
-
! Tests e TESTS ‘

—ﬁ CHANGE PASSWORD \

\—b{ ENTER PASSWORD

®

v

‘ CHANGE PASSWORD

l—

(3 | ENTERPASSWORD |

(4)
! v
) ‘ ENTER PASSWORD ‘ (6) ‘ ENTER PASSWORD ‘
—ﬁ Change Language H CHANGE LANGUAGE ‘

v

v v

‘ English ‘ ‘Portuguese‘

‘ Spanish

4% SAVE SYSTEM DATA ‘

(@)

(€

Please wait.

Saving system data.
Press <Esc> to cancel.

System data saved.
Press <Esc>

MpunoxeHus
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(1) Nosienssemcs 6 npoyecce coxpaHeHuUs: 0aHHbIX.

(2) Nosisnsemcs ko2da cucmeMHble OaHHbIe Bbiu COXPaHEeHbI.

(3) lNoensiemcs koeda b6bin 8eedeH He8EePHbIU Naporib.
(4) MNosisnaemcs kozda bbin1 88edeH 8epHbIL Naporb.

(5) [lMosiensemcsi koeda HoebIli 68e0eHHbIU Maponb coernadaem C MaposieM 68€0eHHbIM 8 [1051e
nodmeepxdeHus naporis.

(6) [losiensiemcsi koeGa HobIU 68€0eHHbIl Maposb He coernadaem C raposieM 68e0eHHbIM 8 [1oJie
noomeepxxdeHust naporisi.

(7) Maponb akmusuposaH.
(8) B wmeHw “Tecm” nonb3ogamernb Moxem

BKITI0YUMB/OMKIIOHYUMb PeXumM mecmupoeaHus, 4mo

omrpaensem coobweHue 8 XypHan cobbimuli ¢ peaucmpayueli epeMeHuU Hadana u 3asepuieHusi
mecmoeoa2o pexuma . Oma yHkyus npedHa3HadyeHa Onsa unbmpayuu cobbimuli Onsi onpedesneHusi
Kakasi Yacmb cobbimull npou3owinia 80 8pPEMSsT MECMOBO20 PEXUMA.

11.10.6 BBopg napons

MNapameTpsl,
3aWMLWEHHbIE Naponem

©)

BBEAWTE NMAPOJ1b
Maponb: XXXX

@

HenpasuabHbIN Naposb
Haxxmute <Esc>

@

lpumeyaHus:
Q) [aHHoe meHIo rnosiensiemcsi koeda Mosib3ogamesib Mblmaemcs U3MeHUMb 3alUWEHHbIU naposiem
napamemp.
(2) JaHHoe coobujeHue rosiensgemcsinpu 88600e He8ePHO20 rnaporisi.
3) lMaponb no ymonwaHuto “NOJA” ucronb3yemcs 00 U3MEHeHUs €20 r[ofb3oeamernieM Ons

npedomepalleHusi USMeHeHUsI HacmpoeK Heaemopu3o8aHHbIM rnepcoHanom. Cm. yacme 11.10.5.

Maponb MY umeet dopmat AAAA, rae A moxeT ObiTb umdpon (0T 1 o 9) unu ByKBOM aHINUNCKOro
andasuta (ot A 0o Z).

Bce napameTpbl 3aluLeHbl naponem, KpoMe:

SCADA -> Hactponkun CMS

CoxpaHuTb CUCTEMHYIO0 MHOPMaLUIO
Cratyc MBI -> BHewwHAsa Harpy3ka BKN/OTKN
Bce napameTpbl B MeHI0 cTaTyca 3aluThbl
Hactporiku AS3.

PyxoBoacTeo nonb3oBarens OSM
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CcblJIKM CTaHAAPTOB U AOKYMEHTOB

¢ NOJA-793 RC Relay Firmware Upgrade — section 10.2.3

¢ NOJA-594 ACO User Manual — section 6.10

e NOJA-565 RC SCADA Interface Description — section 8.3
e NOJA-522 RC DNP3 Protocol Implementation - section 8.3

e ANSI/IEEE C37.2 — 2008 IEEE Standard Electrical Power System Device Function Numbers
and Contact Designations

e ANSI/IEEE C37.60 — 2012 Standards Requirements for Overhead, Pad-Mounted, Dry Vault,
and Submersible Automatic Circuit Reclosers and Fault Interrupters for Alternating Current
Systems Up to 38kV

e CISPR 11:2009 Amendment 1:2010 Industrial, scientific and medical equipment — Radio-
frequency disturbance characteristics — Limits and methods of measurement

o CISPR 22:2008 Information technology equipment — Radio disturbance characteristics — Limits
and methods of measurement

e EN 55022 — European Standard: Information technology equipment — Radio disturbance
characteristics disturbance Limits and methods of measurement

e FCC Partl5 - Federal Communications Commissions (North America): Title 47 —
Telecommunication Partl5 Radio Frequency Devices (Subpart b Unintentional Radiators) IEC
60694 Common specification for high-voltage switchgear and control gear standards.

e |EC 60255 - 1:2009 Measuring relays and protection equipment — Part 1: Common
requirements

e |EC 60255 — 5:2000 Measuring relays and protection equipment - Part 5: Insulation
coordination for measuring relays and protection equipment — Requirements and tests

e |EC 60255-21-1-1988 - 1* Ed, Electrical Relays — Part 21: Vibration, shock, bump and seismic
tests, Section 1 — Vibration tests (sinusoidal)

e |EC 60255-21-2-1988 - 1st Ed, Electrical Relays — Part 21: Vibration, shock, bump and seismic
tests, Section Two + Shock and bump tests

e |EC 60255-21-3-1993 — 1* Ed, Electrical Relays — Part 21: Vibration, shock, bump and seismic
tests, Section 3: Seismic tests

e |EC 60255 - 22 — 1 (Class lll) Measuring relays and protection equipment — Part 22-1:
Electrical disturbance tests — 1MHz burst immunity

e |EC 60255 — 22 — 3 Measuring relays and protection equipment — Part 22-3: Electrical
disturbance tests — Radiated electromagnetic field immunity

e |EC 60255 — 25 Electrical relays — Part 25: Electromagnetic emission test for measuring relays
and protection equipment

e |EC 60255 - 26: 2013 Edition 3.0 Measuring relays and protection equipment — Part 26:
Electromagnetic compatibility requirements.

e |EC 61000-4-2-2008 Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test.

e |EC 61000-4-3:2006 Amendment 1:2007 and Amendment 2:2010 Electromagnetic compatibility
(EMC) — Part 4-3: Testing and measurement techniques — Radiated, radio-frequency,
electromagnetic field immunity test

e |EC 61000-4-4:2012 Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test
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e |EC 61000-4-5:2005 Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

e |EC 61000-4-6:2008 Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

e |EC 61000-4-8:2009 Electromagnetic compatibility (EMC) — Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test

e |EC 61000-4-9:2001 Electromagnetic compatibility (EMC) — Part 4-9: Testing and
measurement techniques — Pulse magnetic field immunity test

e |EC 61000-4-10:2001 Electromagnetic compatibility (EMC) — Part 4-10: Testing and
measurement techniques — Damped oscillatory magnetic field immunity test

e |EC 61000-4-11:2004 Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

e |EC 61000-4-12:2006 Electromagnetic compatibility (EMC) — Part 4-12: Testing and
measurement techniques — Ring wave immunity test

e |EC 61000-4-16:2011 Electromagnetic compatibility (EMC) — Part 4-16: Testing and
measurement techniques — Test for immunity to conducted, common mode disturbances in the
frequency range 0 Hz to 150 kHz

e |EC 61000-4-18:2006 Amendment 1:2010 Electromagnetic compatibility (EMC) — Part 4-18:
Testing and measurement techniques — Damped oscillatory wave immunity test

e |EC 62271 — 111 High-voltage switchgear and control gear — Part 111: Overhead, pad-
mounted, dry vault and submersible automatic circuit reclosers and fault interrupters for
alternating current systems up to 38kV

e |EC 62271 — 200 High-voltage switchgear and control gear — Part 200: AC Metal-enclosed
switchgear and control gear for rated voltages above 1kV and up to and including 52kV
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OuctpubbioTop:

NOJA Power® u OSM®— 3aperuc TpUpoBaHHbIi ToBapHbIH 3Hak NOJA Power Switchgear Pty Ltd. [laHHbIi JOKYMEHT OXpaHAETCA aBTOPCKMMM NpaBaMu M NpeaHasHayeH Ana nonk3osarenei

¥ aucTpubbioTopos npoaykTa NOJA Power Switchgear. Cogepxalianca B HeM MHAOpMaLUA ABNAETCA UHTENNEeKTyansHo! cobcTeeHHOCTLI0 NOJA Power Switchgear; KonuposaHue u
BOCMPOMU3BEEHME JOKYMEHTa UK Mioboil ero yacTu B kakom-nubo euae 6e3 nucbmeHHOro paspelueHua NOJA Power Switchgear 3anpelueHo.

NOJA Power Switchgear npuaepXvBaeTca NONUTUKM NOCTOAHHOTO NPOBEeAEeHUA (hyHAaMeHTanbHLIX MCCNEeaoBaHWA M pa3paboToK U OCTaBnAeT 3a coDOM NMPABO M3MEHWTL KOHCTPYKUMIO M
TEXHUYECKUEe XapaKTepUCTUKK aHHOoro npoaykTa 6e3 yeegomnenna. NOJA Power Switchgear oTkasbiBaeTCA OT KaKoi-NTMB0 OTBETCTBEHHOCTH 33 YOLITKM Unu yuiepO, noHeceHHbIe KeM Obl TO HU
GbINo BCREACTBME AeiCTBUA Unv 6e3eiCTBUA, OCHOBAHHOIO Ha MHOF

coner #WCA B JaHHOM PyKoBoacTse.

NOJA-5038-08



		2025-03-03T14:38:18+0200
	Moldova
	MoldSign Signature




