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Uctopua U3ameHeHnn

No. ABTOD Dara KommeHTapumn

0 A3 07-05-2013 | lNepBoe nsgaHve gokymeHTa peknoysepos cepum 300 n 310 o6beguHeHo B 0auH
DoKyMeHT. HoBbIi IOKyMeHT 3ameHsieT peknoysep cepun 200 (cm. NOJA-548
PykoBogacTeo lMonb3oBaTtens) Ha HOBbIN NpoayKT peknoysep cepun 310.

1 OA 11-11-2013 | HoBble dyHKLUM BKtovaloT KauecTBo AnekTpoaHeprun, iHgukaumio
MakcumansHoro MoTtpebnexmnsa (MDI), MNMocnepHee 3admkenpoBaHHoe Xopollee
3HadeHune (LGVT), HoBble kKOHMUrypaumm KHoMok BbicTporo goctyna (1-4),
pobaeneH nHTepHeT nopt LAN, yaaneHa koHdurypauma USBC2, nobasneHa
HoBas cneuudukaums 1/0, BHewHas Harpyska (Mpowwvska 1.8).

2 OA 06-01-2014 | ObpaTtHas Paszosas NocnegoBaTenbHOCTb M U3MEHEHUS B pexnMme PaboTa Ha
JInHmm (Mpowwmeka 1.9).

3 OA 20-02-2014 | PacwwupeHHass aBTomaTu3aums, salimrta oT nageHusa HanpsbkeHus, OSM 312
(Mpowmwmeka 1.10).

4 OA 01-11-2014 | PYHKUMOHANBLHOCTL pa3beanHUTens, 6NOKMPoBKa AOMONHUTENBHON HarpysKw,

pexunm onoBeLleHns1, TecT 6aTapeun, BO3MOXXHOCTb HACTPOMKN aHaNoroBbIX
3Ha4YeHun nonb3oBaTenem, 2179 NPoOTOKOM, pacluMpeHne KaHana forukn ¢ 8 go 32
3anncb 3alLnTbl NIOrMyYeckmx kaHanos 17-32, UaMeHeHWe 3aWwuTbl HanpaBnsLWEero
anemeHTa (Mpowwmeka 1.12).

5 OA 30-03-2015 | lNepeHanps»keHne obpaTHol nocnenoBaTensHoCcTH (47N), nepeHanpsbkeHne
HenTpanu (59N), Tn 6atapeun, DPN3 6e3onacHas ayTeHTUdUKaLUs, U3BMEHEHUS B
VRC n LLB. [lobaeneH 2x casHbivi 38 kB peknoysep (Mpowwmska 1.13).

6 OA 19-10-2015 | Moaudukauusa MeHo cTaTyca CMCTeMbI, yny4lleHHas nocneaoBaTenbHOCTb,
MoandUKaLmm B pEXMME OMOBELLEHUS N B YMHbIX CeTAX. OGHOBNEHUSA B MECTHOM
1 gncTaHumoHHoM Pexunmax (Mpowwmeka 1.14).

7 OA 19-02-2016 | MpoBepka cuHxpoHusma (25), aBTo-cuHXpoHansep (25A), mogynb pene 15
(MOBUNbHBIN MHTEpHeT, Touka poctyna Wi-Fi, rmobanbHas nosvumoHupyoLlas
cuctema), BblOOp HampaBrneHusl NoTtoka MOLLHOCTM, MOAUMUKALMN BEPXHErO U
HVKHEro npeaernoB Ans 3NEeMEHTOB 3aWuTbl OT NepeHanpskKeHus, nnaBaloLimn
cpeaHun pexum U 3agepxkka oTknodeHus ansa OV3 sawmTbl OT CMeLLeHus
HenTpanu (59N), nsameHsiemas koHdUrypaums kHonok 6eictporo goctyna (VAR1 u
VAR2), IEC61850, HacTpomku >XypHana cBsa3W. BknwoyeHbl uYeptexu ang
KpenneHus Ha onope ucnonbays C-3axumbl (Mpowmeka 1.15).

8 OA 13-06-2016 | PyHKumMM cBssm ans pene 15, sawmrta ot o6peiBa nposoaos (46BC), sawwTa no
KOMMNIIEKCHOMY HanpsbkeHuto (21Yen), mogenb pacnpeaenutensHoro ycTponcTea
(3 dpasHbin O33) ¢ 0,2A 033, PJ1 paspelumnTb BKNtoYeHNe, PYyHKUMM ONOKMpOBaHMS
ana 333, 033 u OV3, nameHennss Bo dnaxkax HeucnpasHocTen, NHankauua
MpepynpexaeHuii. (Mpowwmeka 1.16).

DA 01-09-2016 | [epeBoa Ha pycckuii A3blk

NOJA POWER® n OSM® sBnsioTcs 3apervcTpypoBaHHbIMU TOProBbIMM Mapkamu komnaHum NOJA
Power Switchgear Pty Ltd. 3TOT AOKYMEHT 3awuueH aBTOPCKMM MpaBOM W MpeAHasHaveH pAans
nonb3oBatenen npogyktoB komnaHum NOJA Power Switchgear. B 3TOM [JOKymMeHTe cogepXuTcs
VHOpMaLNa ABNAIOLLAACA UHTENNEKTyanbHOM cobcTBeHHOCTLIO komnaHun NOJA Power Switchgear n atoT
OOKYMEHT, unun nobas yacTb LOKYMEHTA, He LOIMKHbl ObiTb KOMMPOBaHbI MM BOCNPOM3BEAEHbI B MN0OOK
dopme 6e3 NMcbMeHHOro paspelueHmns ot komnaHun NOJA Power Switchgear.

NOJA POWER® n OSM® sBnsioTcs 3apervcTpypoBaHHbIMU TOProBbIMI Mapkamu komnaHum NOJA
Power Switchgear n He [OmKHbI ObITb BOCNPOM3BEAEHbI MMM UCMOMb30BaHbl JHOObIM cnocobom 6es
NMCbMEHHOro paspelueHns ot komnaHun NOJA Power Switchgear.

NOJA Power Switchgear npMMeHsSeT NOMUTWMKY MOCTOSHHOIO PasBUTUA U COXPaHSAET NpaBO M3MEHSTb
npoaykTt 6e3 npegynpexaeHni. NOJA Power Switchgear He HeceT HMKaKkoOW OTBETCTBEHHOCTW 3a NOTEPHO
UNn Nop4vy MpoAyKTa MPUYMHEHHYIO B pesynbTate AeWCTBUMM unu 6e3dencTBuA MpefyCMOTPEHHbIX |
ONUCaHHbIX B AaHHOM PYKOBOACTBE.

npousBoacTBo B PO OO0 "OTM" www.gk-etm.ru
c ucrnosib3oBanueM ToBapHoro 3Haka OSM, NOJA Power

© NOJA Power Switchgear Pty Ltd 2002 - 2017




NOJA-5038-08

1

COAOEP>XXAHUE

BBEIIEHIE ...t e s s b e e e o b e e s et e e s b b e e e s bbbt e e e e e e s R e s 1
1.1 TIPHMEHEHME.......oiiitiiiitiit ittt bbb e b b bbb bbb bbb bbb bbb bbb b e bbb

111  [lpowuska wragha ynpagnenus

112  IIpocpammnoe obecneuenue konmponst u YAPasieHust CIMS ... ... ..o 2
1.2 TEXHUKA BE3OITACHOCTI .....uctiiiiii ittt s s e bbb b b b bbb bbb bbb bbb bbb

121  KomnemenmHnocmo nepconaia....

122 DOPMYIUPOBKU OTACHOCTUL .......cueieiseeseeeeneeaiete sttt etttk h bbbt e bt bt ekt b e bt et st e s e eh £ ekt e bt e bt e b e b et es e b e e bt e b e st e b e nn e e eneane

123  HAucmpyrkyuu no 6ezonachocmu
1.3 COIVIACHUE KJIMEHTA U IEPBOHAUYAJIBHAS IIPOBEPKA ....vciviiiiiiiiiiiiiniin it 3

CHELMDUEKALIIM ..ottt b et e bt b e b e e e bt e e bt e e A bt e e be e e s bt e e abe e s s beeanbe e e ebeeebeeebnas 4
2.1  PEKJIOY3EP BAKYYMHBII ABTOMATUYECKUI OSM

211 OCHOBHBIE PAOOUUE NAPAMEINPDL ...ttt

2.1.2  Homunanvhwie napamempor OSM

2.13 TOYUHOCIb UBMEPUMENLHOLO OOOPYOOBAHU ........eeiveveeeeeeieeetaeease st e as et a b bt ar e se e s e sttt h e bt nr e r e et e b e bt r e nbeane e seeneens

2.1.4  TIpOU3BOOUMETBHOCIID OIMKIIOUCHUSL ... v eeeseeesessese e teast et sse s et e st st et e bt e ne et e s e es e bt e bt e r e s e e s e e e st e b e e bt e n e st e en e e e eseenenns
2.2  IIKA® VIIPABJIEHUS PEKJIOY3EPOM ........coeee

221 OchosHbie pabouue napaMempyl .....................

2.2.2 TounoCmb UBSMEDEHUTL .........ovvee..

223  Quivmposanue.....................

224 TOUHOCHID BAUSUIIBL «.....veveveseeeenieesieeesaeesste e tessseeesseessteesteeasseesabeesteeaseeeaseeambe e b e e e steesseeambeees e e e seean b e e nbeeareeennteanbeeeneeenneennbeenes

225  Onexmpomaznumuasn coemecmuMOCHL (DMC) ...cviiiiiiiieirieisee ettt ettt ettt ettt n e eene s

226 Mooyns ucmounuka numanus (MHII)

2.2.7  MECTIHBIE BXOOBL.......c.eceieeieeei ettt ettt e bttt a ekt bt bbb 2 a e bt e bt b e e bt bt e e Rt e bt e h e e bt e bt e bt e e n b e s e eht e bt e bt eb e st e b e e eneebeane

2.2.8  Mooynu 6x0006/86IX0008 (1O .....cueuiiuiiiiiiiieiiiisie ettt

2.2.9  JI0CUKA.....oooieiiiiiiiieie

2.2.10  Vmnvie cemu.........cccoueviinnnn.

2.2.11  Axxymynamopnas bamapes .........

2.2.12  MobunvHulii unHmepHem mMooem....

2.2.13  Touxa docmyna WiFi..................

2.2.14 GRS R R LR R r e e r e r e r e

PEKJIOY3EP BAKYYMHBIN ABTOMATHUECKHMI OSM (PBA) .......c.coooveviveieeesieeesee oo, 13
3Ll OB30P ... e Rt e et h e R 13
3.2  CXEMA ITONEPEUHOI'O CEUEHUS - OSM ....ooiiiiiiiiiiii i 14
3.3 PA3MEPBI— OSM 15-310 1 OSM 27-3L0 ..ot 15
3.4 PA3MEPBI—OSM 15-312 T OSM 27-312.....ooiiiiiii et 16
3.5  PA3MEPBI—OSM 38-300 ....ccociiiiiiiiiiiiii i 17
3.6 PA3MEPBI—OSM 38-302 ......ccoovviiiiiiiiiii ...18

3.7 MOHTAXHBII KOMIUIEKT KPEIUIEHHSI OSM HA OIIOPY

3.8  MOHTAXHBII KOMIUIEKT JJ151 COBMELIEHHOI'O KPEIUIEHMSI OSM 1 TCH HA OIIOPY ...20
3.9  CHIOBBIE BBOJBI OCHOBHOM IIEITH .......uvvieiiivieeesirieeesesteeessteeesssstessssssassssnsessssssassssssanessnens ...20
3.10 TIOACOEAUHEHUE KABEJILHBIX JJUHUI L2211
3.11 VIBMEPEHUE TOKA M HATIPSIKEHIS .....cvveeeeeteeeeeeeteeesetteeeeeteeeesesaeeesssseeesassesssssseesaassesssansesesssssesaassessssnsensesssenens 21
3.12 MEXAHHUUYECKOE OTKITHOUEHIE .......0ceciitieeeeiteeeeeiseeeseteesesssssessessessssssesssassssssasssessassssesassessssasssessassessssnsessssssenees 21
B G T 7 12 0107 SN L) o (063 % 111 (R 21

IKA® YIIPABJIEHUS PEKJIOY3EPOM (RC)...c.oiiiiiiiiiiiiee e saessnsnesseens 22
o R © ) e o) OO PPUPUPURPRPN

411 Pasmepul wikagha ynpasnenus RC...

4.1.2 DYHKYUOHATDHASL CXEMU .ttt seeeet et asesse et skt et ahe e st e be e st ehe e ab e e b e e bt 4R e e AE e e b e 2R b e eh e e ke eE e e b e eh b e bt e b e enbeebe e b e abe e bt enrenbeannens
4.2 TIAHEJIb VITPABIIEHUS (TIV) c.eiitiiiiiiieiiet ettt bbbttt nn bt en s

421 OcHogHbie KHONKU YNpaseHUs ...

4.2.2  KHONKU YAPABTEHUSL KT ...ttt bbbt bt e bttt b e e bt s bt e bt e ke e bt sbe e bt e be e b e eneenbeennea

4.2.3  KHONKU OBICTNPO20 OOCHIVIIQ ..ot aiestteiee ekttt ettt s bt e skt e st eh e e et ek e e a bt e bt e et ek e e s bt she e nb e e b e e bt eheenbeebe e bt eneenbeennea

4.3 TIPOTPAMMHOE OBECIIEYEHME CMS
4.4  MonyJyb UCTOYHUKA TTUTAHUSA (MUIT)
45 Moayib SIM

46 MonaVyJib PEJE
4.7 WHTEP®ENCHI KOMMYHUKALIUN




NOJA-5038-08

471 MeCImHBIC YUPPOBBIE BXOODBL.........cevivieieiitiiiiestiaiee sttt sb et b bbb bbb e bbb e bbb e bt b e e b s bt et e b e ab et e bn e

472  Jlononnumenvuvie mooyau 1/0

B.7.3  TIOPI RS-232 ..ottt b bk b b e R R R R b h AR R R R R R bt b e Rt bbb et

.74 TIOPIMBE USB ...ttt bbbt h e h bbb e e RS E bR R bbbt Rt bbb e et

475  Ilopm Ethernet (LAN)....

BT.8  W-Fieecc R R R Rt E et n e r s

477 MOOUNOHBIU UHIEDHENN ..o v ettt e et et e et s e bt b e e R ne et e st E e e et e R s e s e e et et e e e e neenn e n e e e e e ens

4.78  Inobanvnas nosuyuonupyiowas cucmema (GPS)

4.79  Humanue snewnetl HA2py3Ku 051 KOMMYHUKAYUOHHOZO OOOPYOOBAHUSL ........cveuvereeuirieiuinsenseaseneeeassasessesiessessenseseaseans 43
4.8 MOOYJIb UCTOUHUKA ITATAHIS .....cuvveeeiitieeeeetieeeeetteeeeaiteeeeaatteeessabaeeessbeeeeaasseeeaaasasesssbseeeassseesasbaeaessbeeesasseeeesnnes 44

48.1  Asmomam 6amapeu

4.8.2  Tecm 6amapeu.........

4.8.3  Hacmpotixu UBII...............

484 VIPDAGTICHUE MUIMGHUGM ...tttk b btttk bt bbbt e bbbt bt bt et e et ebe b 46

485 Taiumep RUMAHUSL BHEULHEUL HACPYZKU .......c.veueeeeaeessesseseeseeseaseesessesseseesseseaseateaaesrese et e e eseaeeaseamese et e e eseeseesesreseeare e eneesenneas 47
4.9 COXPAHEHUE HACTPOEK ....ciuiiiiiiitiiiitiiti ittt sttt b bbb bbb bbb 47

TIBMEPEHMSL ...t E e E et E e e b e e b st E et e b et s b e e e b bt e s b e e e b b e e nrn e e nnn e 48
5.1  BBIBOPKA U @UIIBTPOBAHHUE ......cciitiiiitiiii ittt bbb bbb bbb bbb bbb 49
5.2 HACTPOIKU MBMEPEHUI ......cviiiiiiiiiiiiiite et s e s bbb bbb bbb 49
5.3 KOHOUTYPAITT OSM ... .ottt ettt e e e e e e ettt e e e ettt e e e ebae e e s ebteeeeatbaeeeaabeaeesabbeeesanbaeeeanbaeeesasreens 50
I VN 1153 0] 0 N O ] 1V SRR 51
5.5 HACTPOVKU YACOB PEAJIBHOT'O BPEMEHM (UPB) ....c.ooiiiiiiiiiiiiice e 52
5.6 AHAJIOIOBbBIE 3HAYEHU ST HACTPAUBAEMBIE TTOJIB30BATEJIEM .....cccutviiieeeeieiiiiiieeeeeeeesitbreseeeessssnssnnsesessessnssnnes 52
5.7  TIOCNEIHEE 3A®UKCUPOBAHHOE XOPOILIEE 3HAYEHUE (II3X3) ..cccviiiiiiiiiiiiccii e 53

YN 1 0 1 1 OO T PO PPR PP 54
6.1 MAKCUMAJIBHAS TOKOBASI BAILIITA ...cviiiiiiiiiiii ittt

6.1.1 Onemenmul 3awumol onsi MT3, 30D u 333 .....

6.1.2  Hacmpouxu 3awumot 01 MT3, 30D u 333.....ccccvcvveenene

6.1.3  Hacmpotuixu 6pema-moxovix XapakmePUCIUK (BTX).........coiiiiiiiiiiiiiiiie et

6.1.4  MOOUPUKAMOPBL BTX ..ottt bbbt bbbt b et b e et h e bbb et s bt et b e e b e

6.1.5 Yyecmeumenvras 3auuma om 3amoikanus na zemnio (033)

6.1.6 12/11 (OOPBIB BPOBOOHUKA) ...ttt bbbtttk b bbbt et e st h e e bt bt bt st et e et ebeare s

6.1.7  Dnemenmul HANPAGNCHHOU 3AUIUIMBL TLO TNOKY .....verveuvereeeiaiessessesseaseseessasesse st sseasesesseeseasea st asesresee s e e eaeatearennesneareseeneaseaneas

6.1.8  3awuma no komniexcHol nposoouMocmu

6.1.9  Maxcumanvnas mokosas 3awuma pexcuma “Paboma na nunuu” (MT3 PJII) ......c.ccooviiiiiiiniieiiecsesene e 63

6.1.10 Onemenm sxniouenust Ha X0R00HYIO HAZPYIKY (XH) .cvccviiiiiiiiiiiiee st

6.1.11  Omcmpotixa 6pockos Hamaehuyusaiowux moxos (OGHT)

6.1.12  3aoanue 3a0epAHCKU BDEMEHU (33B) ....cuveeiiiieiiite ettt bbbttt b bttt b et b et e ene
6.2 ABTOMATHYECKOE MTOBTOPHOE BKJTIOUEHUE (AITB MT3/30®/333/033/YN) ...ecveieiiiieieieiienieesieneesie e 69

6.2.1  IlogmopHoe sxnrouenue nocie nomepu MUMAanus (IIBIIII)..............cccceeviiiieniiinnnncnn. SO TRV URTRPRPR VRN 71

6.2.2  Koopounayust nociedo8amenbHOCHU 30H (KTT3)......ccioiiiiioiiiiiieieieeeit ettt ettt b et e s 71

6.2.3  TIpOOBUINCEHUE NOCTICOOBAMEIDHOCTIU ... ..ot iueestieieeate e bbbt sk s e s bt s e e ke e a b e bt e e e ke e b s bt e bk e e b nbe et et e e b nne e

B.2.4  KGPIA ALIB........cc.oieieieiee ettt bbb bR E ARt R e R e e b e ARt eh e e b bt ettt e b nne e

6.2.5  COKYUOHUDOBAHUE ...ttt ettt ettt ekt h ettt h e et b Rt e E R e st e bt bt e Rt e Rt R e et e e ae et e e bt e nenn e r e e e eneane s

6.2.6  IIpamoe omxmiouenue (I10)

6.2.7  Hacmpotixu AIIB MT3/30@/333/033/YN ..coiiiiiiiriieieeie sttt r ettt

6.2.8  Bbi600 661cmpooeicmEyiouux 3AUUN (BE3) ......cc.ocviiiiiiiiiieeeee e

6.2.9  Makcumanvroe konuuecmeo omrnouenuti (MKO)

6.2.10 Makcumanvroe Konuuecmeo omkaOYeHull 0o nepexoda 6 cocmosinue “3anpem AIIB” (79 3anpem FGD)................. 77

6.2.11  Peorcum 00noKpamHO20 AIIB (OAIIB)..........c.ccooiiiiiiiiiiiii i 78

6.2.12  Peowcum onosewenus

6.2.13  PAOOUUIL PEHCUM....o.vvevisieeniestiesiesieeste st e stesteeste st e st st e besh e e s bt e st e e b e es b e s bt a8 e e ke eR b e A bt o8t e ke e Rt e e b e e s e e ek e e Rt e e bt e st b e e n b e nbeete et e e nbenreenee

6.2.14  BAKPERICHUC CUSHATOB. .........c.eeeiuiiteseiteeet ettt b bbbtk h bbbttt h bRt bR e e e ettt e bt r e b e r e eneane s
6.3  CBPOC JIOTMYECKOM BJIOKMPOBKU BKITFOUEHIS ...ttt s
6.4  3AUIUTA 1O HATIPSIKEHIEO (DH)...eiuiiiiiiiiiiiiti ettt sttt ettt ettt b e sbe e sbe e bt e b e enn e e

6.4.1 3awuma munumanonozo nanpsxcenus no gasam (3MHI)

6.4.2  3awuma munumansro2o nanpaxicenusi Mentcoy Pazamul (3MH2) .........cccccuvuiiiriiiiiieiie e 82

6.43  3awuma munumansnozo nanpsicenusi npu nomepe NRUMAHUSL (SMH3) ......cocovoiriiiiiiiiiiiee e 82

6.4.4  3awuma om npo8anos HANPANCEHUSL (M) ..........cccouociiiiiiiiiiie e 83

6.45  3awuma om nosviuwenusn nanpadicenusi N0 GPazam (BIIHI)...........cc.ccccoiviiiiiiiiiiiiiiii e 84

6.4.6  3awuma om nosviuwenus nanpadicenusi MesHcoy Pa3amut (3ITH2) ...........cooovoiiiiiiiiiiiie i 84

6.4.7  3awuma om cmewernust HeUMPAIU (3ITH3) ........cccoouiiiiiiiiie et e 84



NOJA-5038-08

6.4.8 3awuma om nosvlenus Hanpsajicenuss oopamuoil nocredosamenvrhocmu (3[1H4) ...

6.5 DOJIEMEHT AIIB 3AIIMUTHI 1O HATIPSDKEHUIO (ATIB DH)....oovviiiiiiiiicice .

6.6  PEXUM “VKUBAS JIMHUS” (FKID)..ociieiiiiieieiitiit et

6.7  SALIIUTA IO UACTOTE (D) .riiiiiiiiiiiiiie ittt et nb e bbb en e n e nn b ene s
6.7.1  Asmomamuueckas uacmomuas paszepyska (A4P) ..

6.7.2  3awuma om nosvienus yacmomoi (3[19) ............
6.8  JIETEKTOP UCTOUHUKA (JM) ....ovviiiriiiiiiiniiisicccce s
6.9  KOHTPOJIb HATIPSDKEHHS TTOBTOPHOT'O BKJTIOUEHNA (KHIIB)
6.9.1  Broxuposka exniouenusi no HANPAHCEHUIO HAZPY3KU (BBHH) .........cccciiiiiiiiiiiiiiei ettt
6.10 ABTOMATHUYECKUI BBOJI PESEPBA (ABP)
6.11 ABTO3AMEHA (A3)....cccriininnnnn.
6.12 CHUHXPOHUMBALIMA .....ccvvvvveeeeeiinnnns
6.12.1 [lposepka cunxponuzayuu
6.12.2  ABIIO CUHXPOHUBAUUSL ...ttt ettt etttk h bbb 2 st h btk e bt bt e e Rt e bt b e b e e bt bt e et e s e en e bt e bt eb e et e b e et ebeene s
6.13 3AIUTA OT TAPMOHHK........cccoivveeeeirrieeeerreeeennne
6.14 KOHTPOJIb CTATYCA 3AIIUTHI (KC3)

T MOHUTOPHHLI ..ot e b b e e e b bbb ebe s 104

7.1 HACTPOMKA XYPHAJIA KOMMYHUKALIAI .....ovvieiiuviieiirieeeiittieeseteeessbteessbtessssstaessssbaeesssbasssssbessssssbensssssesssssnnes 104
7.2 ONEPALIU BKJIFOUEHU/OTKIIFOUEHMS (BO).....utiiviiiiieiieiieie e st se et ste e ve et sta et staesteeaeanaesnaesneesnnenas 105
7.3 TIPO®WIID HEMCIIPABHOUCTH . ....c.teiteesteeteaseauseaseesseesseeseasseassesssesseesseesseenseanseanseassessseabeenbeenbeenbeesseannesneesneenneennis 107
T4 JKYPHATT COBBITHI ...cuviuiitiitiste sttt etttk ettt e bbbttt e ekt bt e b £ e b £ ek b e b et e bt e bt eb e e bt e bt e s e e b e benbeebeene e 107
7.5 JKYPHAJTT FBMEHEHUE .....cotitiittitietiet ettt sttt st b bbbt s bbbt bt bt e b e e b £ ekt e b e b ekt e bt eb e e bt eh b e s e e e e benbesbeene e 107
7.6  [IPO®WIb HATPY3KU
A O 1 1 1 14 T T T OO P P PTP T PPPOTRO
7.7.1 Cuemuuku uzHoca
772 CUCHYUKU HEUCTIDABHOCHICI ... c..tvereeneeieaei et sttt ese s et eb ettt e e e st e bt b e ekt s b e bt e s e e b e eh e eb e eb e eb e et et e st eht e bt e bt e b et et e e e st ebe e 109
7.7.3 CUCIHUKU SCADA ...ttt e et e et sat e e te e s te e e st e aabe e teeaseeesaeeeate e e Re e e beeante e teeaneeeaaeeenbeeanaeenreennreeres
7.74 Cuemyuxu DNP3-SA
7.75 Cuemuuktt GOOSE ... ..ottt s e st e et et esa b e e e e ase e e s st e eate e e Re e e beeaRbe e Reeara e e aaeeabeeeraeenreennreeres
7.8  DJAKKA HEUCTIPABHOCTEM ....etiiiiiiiieiteitiste sttt h ekt he ettt b e bbbt e e et b e s bt bt s e et et e b et sbeebeene e
7.9  YBEIOMIJIEHUS ITIOJIb3OBATEJIS ...
7.9.1  KOHQUEYDAUUSL ONOBEUSCHUIL ........c.veeeeeeeeeeiaieeiiete ettt ettt r e e e et b bt r e er e n e ettt b e er e r et eee e
7.10 MHIUKALIUA MAKCUMAJIBHOT'O TIOTPEBJIEHUSA (AMIT)....oiiiiiiiiiii ittt 113
7.11 KAUYECTBO DJIEKTPODHEPT I .....cuveeteeteateaureaueesseesteesteessesssesssesbeesbeesbe e st anseanseasseaseesbeebeenbeenbeasbeasneannesbeenneenis 114
T 101 OCUUTIOCDAGDUSL ...ttt ettt b etk a e bt st ekt e R e e bt e st e ekt e R b e eb e e bt ekt e hb e e bt e bt ekt e nbenbeebeeabeenbenbeennens 114
7.11.2 T'apmonuxu
7.11.3  JIUuHHLIC U KOPOMKUE IPEDBLBAHUSL .......veeeeaeeseereeseseeseatesseasesaease e st e st st arese e s e es e s e ab e e bt an e an e e eatese e st et e e b e an e e r e e ene e
T.11.4  TIDOBAMDL U BCHIECKU ...tttk sb etk b ekt a e b e s bRt b e h b e b4 h e b e e b e e bt 4R b e a bt e b e e bt e bt e bt e bn e bt e e nbeenn e
7.11.5 Cbpoc 3anuceii OGHHBIX U CYEMUUKOB. .........cccveiueeriirieeireiierieseesreseesienes
7.11.6  Coxpanenue oannvix no Kavecmay snekmposnepeuu Ha USB

8  VYHPABJUIEHUME M MHIMKALITISL ........ccooviiiiiiiiiiie ettt 121

8.1 HACTPOIKU NAHEJIU OITEPATOPA .......cccevennnnn.
8.1.1  B600/Bb1600 KHONOK 6b1CMP0O20 OOCMYNA ........
8.1.2  3a0epiicka GKNIOUEHUS .............ccovvrrrrnennn.
8.1.3  3asoockue HACMPOUKU............c..coocvveeeciennne

8.2  VIIPABJIEHUE M MHAUKALIMA CMS .....................

8.3  VIIPABJEHUE U MHIUKALIS SCADA .. ..ottt ettt e et e et e e e s tae e e e tae e e e eatee e e eabeeesennreeesannes
8.3.1  Hacmpoukit DNP3 ...ttt bttt b e h e b e E R e Rt R e R e R b e Rt R e bt e e e R e h e ne e nreennen
8.3.2  Hacmpouixu |EC 60870-5-101/104
8.3.3  Hacmpouikut IEC BLB50 ........cuiiiiiiitiriiieei ettt ettt bbb r e n et
8.3.4  Hacmpouiku RPOMOKONA 21T ......couieieiieiieieitt ettt et b bbb ettt b e r e
8.3.5  Cmamyc nopma xommynuxayuu

8.4 JTUCKPETHBIE BXOJBI/BBIXOIBI (1/0).....cuiiiriiiiiiiieiisieieii sttt bbbttt
BUAL  HO PHPAGKCHUE ...ttt bbbt bkt bbbt bkt e bbbt b bbbkt b et
8.42  Bsoo moodyneii /0O
8.4.3  Kapma cuchanos MeCIHBIX OUCKDEIIHBIX BXOO0B ..........ceuurueeiueiuresiesseeaseasestessseaseassessesseeaseassestessseaseansestessseanesnsestessnens 133
8.44  Kapma cuenanog 110 mooyneii

8.5  JIOTHKA.....cccoviiiiiieiceee e
8.5.1 VMHBIE COMU (SGA) ..o e e et
8.5.2  BUMEOMCHUE IOCUKU ...ttt e et e e e e et s et r e r e e e
8.5.3  TI0P02 3aMEONEHUST SGA ...ttt E bbbt




NOJA-5038-08

O YCTAHOBEKA ...ttt ettt e et e e e ettt e e e eabee e e s bteeeaatbeeeeaabaeeestbeeeaatbeeeeansaeeesasbeeeaanteeeens 139
9.1  PACIHAKOBKA OBOPYIOBAHHMSI ......vvieitveeiivteitteeststessseessseesssesssseesssessssessssesssssssssesssssssnsessssessnsesssssssnsesssssssnensssees
9.2 TIOAIOTOBKA HIKA®A YIIPABIIEHMST RC ...ooiiiiiiiiiiiiiii ettt ettt s st ae e e e s s s bbb ae e e e e e s saabrnes

9.2.1 COCOUHCHUSL AC TTUMGHUSL ... eieieee ettt e e e e e e e et e e st e e e et e e e s ab e e e e ebae e e etbeeesabeeesatbseeesabeeesnbaeeaaaseaeas
9.2.2 Cosmecmumocno RC s OSM........cccoviiiieiiii e see e
9.2.3  [1epBOHAUANDHBIE NPOBEPKU.......ccuereireeeireeiiaieaiinie sttt
9.24 COCOUHUMETDHBIU KADCID .....vvecvveeirsesveeireesirsessesireesteesiseessseessessseesssesnns

9.25  Paboma pexnoy3epa OSM .........cccciiiiiiiieiiiiiiiiiiieneeese e
9.2.6  IIpocpamupo8anue YCmagoK............c.ccocerenvene.

9.3 TIOAIOTOBKA PEKJIOY3EPA OSM........cccvvvvveveeeiiinns
9.31 Tepmunanst 6b1cok0801bMHO20 coedunerus OSM
9.3.2  BbicoxkogonbmHoe ucnvblmarnue RPoMblUAEHHOU YaACmOombl
9.3.3 Moumadsicrnoe kpennenue

9.4  YCTAHOBKA HA YUACTKE ......oovviriniiiniiinns

941 Tpancnopmuposka Kk Mecmy YCmMaHO8KU

9.42  Bwvicokosonvmmubiii oepanuduments nepeHanpatCeHust (OITH) ............ccccoiuiiiiiiioiiiiieie e 146

943 Vemano6rka OSM ... e

9.4.4 Vemanoska RC ...,

9.45  3a3eMACHUE........ccooevviaiie

9.4.6  3awuma om nmuy

947  AC numanue........................

0.4.8  HHMEDQDOIUC COABU ..ottt b et et h R e r e e a bt b e Rt e Rt er e et b e bt b e e bt r e e r et 150

10 OBCIIYTKHBAHIE ...........ooiiiiiiiiiiiiie ittt sttt ettt e ke e et e e et e e et e e e be e e bee et e e e baeenbeeenbaeenebeens 151

10.1 PEKIIOY3EP OSIM L...oiiiiiiiiitiiiii b bbb bbb bbb e 151
10.2 THKA® YIIPABIIEHMSI RC....oiiiiiiiiiii bbb 151

10.2. 1 BAMEHA BAMAPEU ...tttk h bbb h e b e bt bbb et e Rt bt bt e bt e b e bt e a b e bt e bt eb ek e ebe b et e s e eneens

10.2.2  Vnromuumenwv 0epu
10.2.3  Obnosnenue npowusxku RC

10.3 OBHAPYXXEHUE HEUCTIPABHOCTM] . .....ccviiviiiiitiiiiiiieie it sbe st bbb bbb bbb bbb sn bbb 154
10.3.1  Ilxag ynpasnenus RC
10.3.2  PEOCUM BOCCIIAHOBICHUSL. ... eveeveeiaieestesetesteeseesteastesteasee s bt asbesbtese e ekt e s b e she e st e e bt en b e ab e e sbe e b e e n b e ehe e besbeenbesbtebesbeenbesnbenbenrnens 155
10.3.3  Konuposarue H#CYPHANO8 HA USB ...........coooiiiiiiiiiiiiii e 155
10.3.4  Pexnoyzep OSM

A O q 211 - i 1 V- NSRRI
10.4.1  Ocnosuvie snemenmor RC
10.4.2 Coeounumenvuwiii kabenw
10.4.3  ZICINOUHUK MUMIGAHUSL .......ccuvveeeiiee e e e e eiee e e ee e e et e e ettt e e e sat e e e e taee e asae e e e esbe e e e beeeeesbbeeesabeee s bbeeeesbbeeesateeeessseeesabeeesnbeeaeasnnes

10.5 CIMCOK JOIOJHUTEIBHOI'O OBOPYIOBAHISL ..vvvvviieiiiiiitiiiieeeeeeiiitbreseeeeesssitbrseessesssssssbssaessesssssabbbasesesssssasrrenes 161

11 TIPHJIOTKEHMSL ........cooiiiiieiie et et r et e e r e R e r e e e s st e e se e sre e nreenneenn e e e e e 163

11.1 TIPMJIOXEHUE A — CTPYKTYPA DJIEMEHTOB BAILTB .....uuvvieiieeeeiiiiirereeeeeeseitirseeesessssssssseseeesssssnsssssesesssssnsssnnes 163
11.2 TIPUJIOXKXEHUE B — HATIPABJIEHHAS 3AIIINTA
11.2.1  Daemenmewr Hanpasnenus nomoxa mowHocmu oas MT3 (OHII MT3, DHII 30D, DHII 333 u ODHIT O33) ................. 165
RGN 70 (00 4151 S ORI 03715 0,4 :6) £17 CY-N 1176 SO
11.3.1  TIPEOCHBI CUHXPOHUBAUULL ......eenveeereiaieeseeaetesteeiea bt astestesaee bt assesbe e s eeabeaaseshease e e Eeenbeab e e e e e b e e abeehe e be ek e enbeabeeneeabeenesnbenneannens
11.4 TIPMIIOXEHME D — KPUBBIE BPEMSI-TOKOBBIX XAPAKTEPUCTHUK (BTX)
N R AN N\ R 12 3/, G RSO OTRPPPPRRO
N | = O ), RSOOSR PPPRTRO
11.4.3  Vnusepcanvhuvie kpusvie BTX onpedenennvie nonvzosamenem (KOII)...
11.4.4  Jdononnumenvhvie KPUBHIE BTX .......ccccoiviiiiiiiiiiiiiii i
L1145 BUOKUOMEKA BTX ....cccvvveieiiieeeeee ettt ettt ettt ettt ettt e et e e et e e s be e e e et b e e e sab e e e s bb e e e e bt e e e sab e e e sabbeeesabeeeanbeeesaneees
11.5 TIIPWJIOXEHUE E — ITOOAEP)KKA ANSI B RC
11.6 TIPMJIOXEHUE F — CUTHAJIBI UHIUKALIWM .........
11.7 TIPMJIOKEHUE G — COBBITHA ....ccccvvveeeireeeannenn.
11,71 BQUIUIHBIE ONMEPAYUUL .........ceeeviieiiiiieiie ittt e bbb e b e b b e e b s b e e b e b e e b s b e e et e e b e ba e b e bn e
11.7.2 COOBIMUA CIAIMYCA ...t bbb bbb
11.7.3  [Ipeoynpesicoenus
11.7.4  Cobwvimus neucnpasrocmeil
11.8 TIPMJIOXKEHUE H — COOBIIEHUS JXYPHAJIA MIBMEHEHMI ......ccocvvieeiiitieeceieee e eeteee e e ettee e e etee e e s eaaeeeaesvee e e snneeesenrees
11.9 TIPWJIOXEHUE | — YIIPABJIEHUE 1 UHIUKALIMS HACTPOEK
11.10 TTPUMJIOXEHUE J — MEHIO TAHEJIM VIIPABJIEHUS ........0oeeeevveennnnee.
11.10.1 MEHIO CIMAMYCA CUCTIEMBI .........ceeivieieeeiesiiete etttk h btk bt bbbt ht bt bt bt e bt bt e bt bbb eb e e e ne et




NOJA-5038-08

11.10.2 MeHIO HACIPOECK SPDVIIL 3AUSUIIBL.......c..e.veueeeiaeeaeesteseenteseestete et et se b e st b e eh e bt e b b et e he e bt e bt e bt nb et et et e s e eb e abenb e ab e b e e s e eneans

11.10.3 MeHI0 HACIMPOECK CUCTIEMBL........c.veueeeeieiriiniesienieieieaiinie e neenens

11.10.4 Memnio srcyprana cobvimuil, Cuemuuxos u uoeHmupurayuu

11.10.5 Cépoc oannvix, mecmol, CMEHA NAPOJISL U COXPAHEHUE CUCTIEMHBIX OUHHBIX ....c.vereeuieieauisiesienseneeseseastaseseeaseseeseseaseanes 212

L11.10.8  BBOO FAPOS ...tttk e bttt b et e bt At ekt e R bt SR £ 21 bt ek £ e R b AR £ e bt AR £ e bt eR £ e b e ke e bt eRe e nbeehe e b enrenreeneen 213
12 ATIGABUTHBIVL YKABATEIID ........cocooviviiiiieeieieee ettt 214

CCBIJIKH CTAHIAPTOB U JIOKYMEHTOB ...t 218



NOJA-5038-08

AKPOHUMDbI
AxkpoHum | OnpegeneHune Ha Pycckom OnpepeneHve Ha AHIMTUACKOM
ABP ABTOMaTMYECKN BBO pe3epsa Auto Backfeed Restoration
A3 ABTO 3ameHa Auto Change Over
PBA Peknoysep BakyyMHbI aBTOMaTUYECKUM Automatic Circuit Recloser
AlB ABTOMaTM4ECKOE MNOBTOPHOE BKIOYEHUE Auto Reclose
BB BnoknpoBka BKHOYEHUS Block Close
CD OB6HapyxeHue HocuTens Carrier Detect
CXH CpabatbiBaHWe Ha XONOAHYI Harpy3Ky Cold Load Pickup
CMS MporpammHoe obecneyeHne KOHTPONA 1 ynpaBneHus Control and Management
Software
BO BkntoueH/OTkntoYeH Close/Open
CRC Linknuyeckas nposepka n3bbITO4HOCTH Cyclic Redundancy Check
ETH EMKOCTHOW TpaHcdopMaTop HanpsKeHus Capacitive Voltage Transformer
1T TpaHcdopmaTtop Toka Current Transformer
CTS PaspelunTb oTnpaBky AaHHbIX Clear to Send
DCD O6HapyxeHune HocuTeNns AaHHbIX Data Carrier Detect
DCE O6opygoBaHue Ans NnepechInikv aHHbIX Data Communication Equipment
OHIN OneMeHT HanpaBieHNs NOTokKa Directional Element
BE3 BbiBog 6bICTPOAENCTBYIOLLMX 3ALUMT Disable Fast Trips
DGPS OunddepeHumnansHas rmobansHas cucrema Differential Global Positioning
NO3ULNOHNPOBAHMS System
DNP3 [poToKkon nepefayn gaHHbIX Distributed Network Protocol 3
DSA ABTOMaTM3MPOBAHHAsA cUCTEMA pacnpoCTpaHeEHNS Distribution System Automation
DSP O6paboTka undpoBoro curHana Digital Signal Processing
DSR Habop AaHHbIX roToB Data Set Ready
DTR TepMnHan gnsa BBoAda AaHHbIX rOTOB Data Terminal Ready
OMC OnekTpoMarHnTHag CoBMECTUMOCTb Electromagnetic Compatibility
333 3almnTa oT 3aMblKaHUA Ha 3eMI0 Earth Fault Element
333PJ1 3alumTa 0T 3aMblKaHUs Ha 3eMnio pexuma PJl Earth Fault Live Line Element
oY OneMeHT 3alnTbl N0 YacToTe Frequency Protection Element
ninc [MporpammMmunpyemas nornyeckas MHTerpanbHas cxema Field Programmable Gate Array
GOOSE LLnpokoBelwaTenbHoe 06 bEKTHO-OPUEHTMPOBAHHOE Generic Object Oriented
coobLLeHne 0 cobbITMM Ha nogcTaHL MK Substation Events
GPS "nmobanbHasa no3nunoHupyLwas cuctema Global Positioning System
XK1 YKuBas nuHus Hot Line Tag
r'AP ["apMoOHuMKa Harmonic
BH Bblcokoe HanpsbkeHune High Voltage
IDMT Ob6paTtHoe ToYHOE MUHUMAaNbHOE BpeMst Inverse Definite Minimum Time
M3K MexayHapoaHasa anekTpoTexHuyeckas KoMmceus International Electrotechnical
Commission
IEEE MexayHapoaHbIi MHCTUTYT UHXEHePOoB AneKkTpoTexHukn n | Institute of Electrical and
ANEKTPOHUKNM Electronics Engineers
110 Bxopn/Bbixon, Input/Output
IP VIHTEpHET NpOTOKON Internet Protocol
IR Otctponika BHT Inrush Restraint
KK YKnako-kpuctannnmyeckun gucnnen Liguid Crystal Display
LED CeeTousnyyawLwinm anog Light Emitting Diode
Mn3X3 NocnegHee 3adhnKCMPOBAHHOE XOPOLLEE 3HAYEHNE Last Good Value Trapped
Pl PaboTa Ha nuHuK Live Line Overcurrent
BBHH BrnoknpoBka BKIHOYEHUS N0 HANPSXKEHUIO Harpysku Live Load Blocking
an [eTekTop UcTovHMKa Loss of Supply Detection
MnBrmn [MoBTOpHOE BKMOYEHME NOCME NOTEPU NUTAHUSA Loss of Supply Reclosing Mode
HH Hu3koe HanpsixeHne Low Voltage




NOJA-5038-08

AxkpoHum | OnpegeneHune Ha Pycckom OnpepeneHve Ha AHIMTUACKOM
MAIFI MHAaeKke 4acToTbl MOMEHTaNbHOro CpeaHero npepbiBaHns Momentary Average Interruption
Frequency Index
M VHguKkaumsa MmakcumanbHoro notpebnexms Maximum Demand Indication
MMS Cneundukaunsa 3aBoackux coobLLeHnn Manufacturing Message
Specification
MKO MakcnmanbHOe KONMMYECTBO OTKITHOYEHWI Maximum Number of Trips
300 3awmTa o1 obpbiBa (hasbl Negative Phase Sequence
300PI 3awmTa o1 obpbiBa hasbl pexuma PJl Negative Phase Sequence Live
Line
MT3 MakcmanbHas TokoBas 3aluuTa Overcurrent
MT3PIJ1 MakcumanbHas TokoBas 3awmTa pexuma PJl Overcurrent Live Line
3Ny 3awmTa oT NOBbILEHUS YacTOThI Over Frequency
OSM KoMMyTaLNOHHbBIN MOAYIb HAPYXHOIO NPUMEHEHNS Outdoor Switch Module
3IMH 3auwmTa oT NOBbILLEHUS HAMPSHKEHNS Over Voltage
rnn lMevaTHasg nnaTta Printed Circuit Board
PDOP Positional Dilution of Precision
PPS lNynbcaunin B cekyHay Pulse per Second
3AL 3awuTa Protection
KC3 KoHTponb cTaTtyca 3awuThl Protection Status Control
MUIT Mogynb NCTOYHUKA NUTaHNSA Power Supply Module
RAM OnepaTuBHas namsTb Random Access Memory
wy LLkac ynpasneHus Reclose Controller
RI CwurHan Bbi3oBa Ring Indicator
RMS CpefgHekBagpaTnyeckoe 3Ha4YeHne Root Mean Squared
4PB Yacbl peanbHOro BpeMeHU Real Time Clock
RTS 3anpoc Ha oTnpasky Request to Send
YCO YCTPOWCTBO CBSA3M C 0OBLEKTOM Remote Terminal Unit
SAIDI CpeaHuin nHaekc ANUTENBHOCTM NPepbIiBaHUn B paboTe System Average Interruption
CUCTEMBI Duration Index
SAIFI CpeaHero nHaekca 4acToTbl NpepbiBaHnin B paboTe System Average Interruption
CUCTEMBI Frequency Index
SCADA OncneTtyepckoe ynpaerneHne n coop AaHHbIX Supervisory Control and Data
Acquisition
033 YyBcTBUTESbHAA 3alumMTa OT 3aMblKaHUS Ha 3EMI0 Sensitive Earth Fault
033 P UyBcTBUTENbHAA 3alimMTa OT 3aMblKaHUS Ha 3eMI0 Sensitive Earth Fault Live Line
pexuma PJl
SGA YmHas CeTb Smart Grid Automation
SIM Moaynbe uHtepdernca OSM Switchgear Interface Module
(Module)
SIM (Card) | Mogynb ngeHtudukaumm aborHeHTa, SIM-kapTa Subscriber Identity Module
SSID MaoeHtngukatop becnpoBogHon CeTu Service Set Identifier
OATlB Pexvm ogHokpaTHoro AlNB Short Sequence Mode
1=} IMpsiMoe BbIKMOYEHNE Single Shot Trip
TrMB TpexdasHbln ¢ NodasHbIM BKNHOYEHNE Single Triple
SW Boblknovatens Switch
BTX Bpemsi-TOKOBble XapaKTepucTuku Time Current Characteristics
TCP/IP Habop ceTeBbIX NPOTOKONOB Nepefayn AaHHbIX Transmission Control
Protocol/Internet Protocol
B PukcnpoBaHHOE BpeMs Definite Time
THD OObLuee rapmMoHMYECKOE NCKaXKEHME HanpshXKeHus Total Harmonic Distortion
TDD O0buee rapmMoHMYECKOe NCKaXKEHME ToKa Total Demand Distortion
33B 3agaHve 3a8epXkn BpEMEHU Temporary Time Addition
KOr KpvBas onpegeneHHas nonb3oBaTtenemM User Defined Curve
USB YHuBepcansHasa cepuinHas wuHa Universal Serial Bus
3MH 3awmra OT MMHUMAIbHOrO HanpsXXeHus Under Voltage
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AxkpoHum | OnpegeneHune Ha Pycckom OnpepeneHve Ha AHIMTUACKOM
A4YP ABTOMaTMyeckasi YacToTHasl pasrpyska Under Frequency
MBI UcTouHmnk 6ecnepebonHoro nutaHus Uninterruptable Power Supply
UuTC YHuBepcanbHoe KOOpAUHMPOBaAHHOE BpeEMS Coordinated Universal Time
OH OnNeMeHT 3aWwuTbl N0 HaMNPS>KEHUIO Voltage Protection Element
KHIMNB KoHTponb HanpsXeHusi NOBTOPHOTO BKITHOYEHMS Voltage Reclosing Control
WiFi BecnpoBoaHoe coeavHeHue Wireless Fidelity (wireless
networking)

KM3 KoopauHauna nocnegoBaTenbHOCTU 30H Zone Sequence Co-ordination
onoul OTknodeHHasa NUHUA / OTKIIYEHHas WWHA Dead Line / Dead Bus

onnu OTkNtoMeHHasa NUHKUA / NoAKItoYeHHas WnHa Dead Line / Live Bus

nnouw MNoakntoyeHHasa NUHUSA / OTKMNOYEHHas WnHa Live Line / Dead Bus

rarw MNoakntoyeHHasa NUHUA / noakNtoYeHHas WnHa Live Line / Live Bus

ny [MaHenb ynpaeneHus Panel
TCH TpaHcdopmaTop COBCTBEHHBIX HYXXA Voltage Transformer

OrnH OrpaHunynTens nepeHanpsXXeHumn Surge Arrestor
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OMNPEQENEHUE TEPMUHOB

TepMuH

Bpemsi c6poca uunkna AlB

Bpems cbpoca HeucnpaBHOCTH

3anpet AlNB

CpabartbiBaHne

3alumTHas onepaums /
dopMrpoBaHue KoMaHabl Ha
OTKIMIOYEHNE

3alnTHoe oTKIIIYEeHne

CueT pasbeanHuTens

OTknoyeHne padveanHnTenA

Cuyetunk umkna AlMB / Cuetynk
OTKITHOYEHMN

Mpsamoe oTKIoYeHne

OnpepgeneHue

Bpemsa cbpoca uukna AlB onpegensieT npoMexyToK BpeMeHu OT
nocrnefHero BKMOYEHMA nocne koToporo anemeHT AlB rotoB kK
BbIMOSIHEHUIO nonHoro uukna. Cm. 4vactb 6.2 ABTOMaTtu4veckoe
nosTopHoe BkntoyeHue (AlNB MT3/309/333/033/Yn).

NHTepBan BpeMeHu Mnocre McYe3HOBEHUsI HeucrnpaBHOCTM 00 cbpoca
Taimepa 3aLuThl.

lMepexoa ycTpolcTBa B OTKIHOYEHHOE COCTOSIHME C  OrNOKMPOBKOM
nocnegyowmnx onepaunn AlB.

CobbiTHe, WHNUMMpPpOBaAHHOE B pea3ynbTaTte MnpeBbilleHnA OOgHUM U3
namepaemMbix napameTpos, 3Ha4YeHnA onpegeneHHoro
noJsib3oBaTesniem.

Korga oauH M3 3nemeHTOB 3awuTbl OBHapyXuBaeT HEUCnpaBHOCTb
npoucxoauT cpabaTbiBaHWe. Ecnu HeucnpaBHOCTb He ycTpaHeHa
rnocrne wucTtedeHusi BpemeHu cpabaTbiBaHMs  3awmTbl  Torga
dopmMupyeTcsi KoMaHZa Ha BbINOMHEHWE 3alWMTHOW onepauuu,
Hanpumep OTKIMOYEHME NN OMoBELLEHME.

3awnTtHoe OTKMOYEHMe — 3TO ofepauus OTKMYEHUS TNaBHbIX
KOHTaKTOB, koraa chopMmMpoBaHa KOMaHAa Ha BbiNOSIHEHME 3aLLMTHOM
onepauuu.

CueTunk pasbeauMHuTens HabupaeT eguHudy npu  obHapyxeHuu
notepm nuTaHMs  OETEeKTOpoM UCTOoYHMKa. B atom  cniyyae
HeucnpaBHOCTb oOOHapyXeHa W 3acyuMTaHa, HO YCTPOWCTBO He
NPON3BOAMT OTKMNIOYEHUE T[MaBHbIX KOHTaktoB. CM. yvactb 6.2.5
CekumoHnpoBaHue

YCTpPONCTBO NpPOU3BOAUT OTKMOYEHME T[FaBHbIX KOHTAKTOB Npw
OoBHapyXeHUn noTepu NUTaHUs OETEKTOPOM MCTOYHMKa. CM. 4vacTb
6.2.5 CeKkuMoHMpoBaHue.

MpegHasHayeH pfOnsa  3anMcuM  KonmyecTsBa
BbIMOMHEHHbIX B TekyLweM uukne AlB.

3alUTHBLIX  onepauuii

YCTPOWCTBO HaxoAMTCA B pPeXuMe MPAMOro OTKMYEHMS KOorga LMKIT
AlMNB oTknoyeH no nwbon npuumHe. Cm. vactb 6.2.6 [lpsamoe
otkntoveHue (MO).
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1 BBEOEHUE

[aHHoe pykoBoacTBo npumeHumo k OSM PBA cepuin 300, 310 n 312 u wkady ynpasneHns RC-10
npounaseneHHbIX komnaHnen NOJA Power.

1.1 NpumeHeHue

JaHHoe pyKoBOACTBO NPUMEHMMO K CreaytoLLMM YCTPOACTBaM:
e OSM 15-16-800-310 (3x cpasHbin PBA ¢ HOMMHanbHbIM HanpsikeHnem 15.5kB)
e OSM 15-16-800-310-033 (3x ¢hasHbiit PBA ¢ HOMUHANbHLIM HanpsbkeHreM 15.5kB)"
e OSM 15-16-800-312 (2x dpasHbii PBA ¢ HOMUHanbHbIM HanpsxeHnem 15.5«B)
e OSM 15-16-800-312-033 (3x chasHblit PBA ¢ HOMUHANbHLIM HanpshkeHnem 15.5kB)"
e OSM 27-12-800-310 (3x cpasHbin PBA ¢ HOMMHanNbHbIM HanpsxeHnem 27kB)
e OSM 27-12-800-310-033 (3x chasHblit PBA ¢ HOMUHANBHLIM HanpsikeHnem27kB)"
e OSM 27-12-800-312 (2x dpasHbin PBA ¢ HOMyHanbHbIM HanpsbkeHnem 27«B)
e OSM 27-12-800-312-033 (3x (hasHbiii PBA ¢ HOMUHANbHLIM HanpshkeHreM 27kB)*
e OSM 38-12-800-300 (3x cpasHbln PBA ¢ HOMMHanNbHbIM HanpshxeHnem 38kB)
e OSM 38-12-800-300-033 (3x chasHblit PBA ¢ HOMUHANBHBIM HanpshkeHnem 38kB)*
e OSM 38-12-800-302 (2x dpasHbin PBA ¢ HOMyHanbHbIM HanpsbkeHnem 38kB)
e OSM 38-12-800-302-033 (3x gpasHbin PBA ¢ HOMUHAnNbHBbIM HaNPs>KeHUeM 38|<B)l
e OSM 38-16-800-300 (3x dpasHbin PBA ¢ HOMMHanbHbIM HanpsbkeHnem 38kB)
e OSM 38-16-800-300-033 (3x chasHblit PBA ¢ HOMUHAmBHBIM HanpshkeHnem 38kB)*
e OSM 38-16-800-302 (2x chasHbIin PBA ¢ HOMMHanbHbIM HanpshxeHnem 38kB)
e OSM 38-16-800-302-0O33 (3x gpasHbin PBA ¢ HOMUHAMNbHBbIM HaNpPs>KeHUeMm 38|<B)l
e RC-10ES (WLkad ynpaBneHus).

PPB cepuit OSM 300 n 310 umetoT TpM nomntoca 1 Ucnonb3yTca B TpexdasHeix cetax. PBA cepuin OSM
302 1 312 vmeloT TONbKO ABa Nonkca, 06bIMHO CKOHUIYPUPOBaHbl C OAHOM (ha3on Yepes pekrnoysep u
ofHol obpaTHow dhason ans ogHodasHbIX CETEN.

lMepen ycTtaHoBKOM v/Mnu akcnnyaTaunein KOMMYTaLMOHHOIO MoAyns uUnu wkada ynpasneHus, npoyntante
W N3y4nTe copepkaHme JaHHOro pyKoBOACTBA.

MNpvmeyaHne, gaHHOe PYKOBOACTBO HEe YYWTbIBaeT BCe MoApoGHOCTM M Bapvauuv 06OpyAoBaHWA wnn
npoLeccoB, TaK Xe, He MNpedyCMOTPeHbl BCE BO3MOXHblE CUTyauMu CBS3aHHbIE C YCTaHOBKOW MU
akcnnyaTaumen obopygosaHus. PBA cepun OSM 312B He umeeT Bcex (DYHKUWUA OMUCAHHBLIX B JAHHOM
PYKOBOACTBE.

[nga nonyyeHus JononHUTeNnsHON MHopMaumm unm ecnm Heobxoguma NomMoLLb ¢ HacTporikon PBA OSM
312, obpatuteck B 6nvkanwmii opmuc NOJA Power nnu Kk oduumnanbHOMY NpeacTaBuUTeNio KOMNaHuu,

lMpumeyaHue 1: Modenbs OSM (3 ¢pasHbili ¢ O33) ¢ cosnadarowumu TT obecriedusarom HygcmeumersibHyto 3aujumy
0om 3aMblKaHUs Ha 3emrtio ¢ moyHocmeto 0.2A.

PykoeopcTeo nonb3osarens OSM BeepeHue m
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1.1.1 MpowwuBkKka wkada ynpaBneHus

[aHHOe pykoBOACTBO NPMMEHMMO K npoLumBke pene Bepcumn 1.16.y.0, SIM Bepcuun 1.10 n 6a3e gaHHbIX pene
19.0.1.0.

OGHOBMEHHbIE BEPCMM NPOLUMBOK MOTYT UMETb AOMNOMHUTENbHbIE DYHKUMK. DTN byHKUumMK ByayT onncaHsl B
NpUMeYaHUsX K BbIMYLLEHHbIM MPOLUMBKaM.

1.1.2 NMporpammHoe oGecneyeHne KOHTponsa u ynpasneHusa CMS

Bepcua nporpammHoro obecnevenHnss CMS pomkHa ObiTb COBMECTMMa C MPOLUMBKOW 3arpyEeHHOW Ha
ycTponcTBo. Tekyllasi Bepcust npowmnBku Tpebyet CMS Bepcum 3.2.0 nnm HoBee.

1.2 TexHuKa 6e3onacHoOCTU

YcTaHoBKa, ucnonb3oBaHue u obcnyxmaHme PBA gomkHbl NMPOBOAUTLCH TOMLKO KBaNMMMUUMPOBAHHBIM U
OMbITHbIM MEepCOoHarioM, KOTOPbIN 3HakoM C obopygoBaHMEM W 3MeKTpoTEXHWYeckuMy TpeboBaHUsaMM
6esonacHocTy.

1.2.1 KomMneTeHTHOCTb nepcoHana

ObGecneuntb KOMMETEHTHOCTb nepcoHana YycrtaHaBnBawLwlero, WCNoJib3yroLwero wu OGCﬂy)KVIBaIOU.leFO
onncaHHoe O60py,EI,OBaHVIe ABNAETCA OTBETCTBEHHOCTbLIO MOKynaTes4. MuHMUManbHbIMK TpeGOBaHMﬂMVI K
KOMNeTeHUnn nepcoHana ABNnAKTCA:

e  O3HaKkoMIleHWe C OaHHbIM PYKOBOACTBOM U €ro cogepkaHmnem.

e TpeHuHr B ccepe cBsA3aHHOW C BesonacHom akcnnyataumer obopyaoBaHMs, Kak HWU3KOrO Tak U
cpegHero HanpsaXeHua.

e  TpEeHVHTr 1 COOTBETCTBYIOLLME paspeLleHMsl Ha OTKIHOYEHWE M nodady HaMpsPKEHUs U 3a3eMIieHune
obopyaoBaHus pacnpeneneHust aNeKTPo3HePTum.

(] TpeHl/IHF no 06CJ'Iy)Kl/IBaHI/IIO N NCNosfib3o0BaHMKO 3allUTHOIo 060pyD,OBaHVIﬂ CBA3A@HHOIo C HU3KUM U
CcpegHUM HanpsaXeHnem.

1.2.2 PopMynMpPoOBKN ONMACHOCTHU

[laHHOe PYKOBOACTBO COAEPKMT TPM TUMa ONacHOCTEN, KOTOPbIE NepeyvncrieHbl HUXe:

MACHOCTD: YkasbiBaeT Ha HENOCPEACTBEHHO
MacHyl cUTyaumto, KoTopas, ecnu ee He nsbexarb,
pvBeZeT K CMepTW UN Cepbe3HbIM TPaBMaM.

NPEOYNPEXOEHWUE: O6o03HayaeT NnoTeHUmansHo
OMacHyto cUTyaLumio, KoTopas, ecrnu ee He n3bexarb,

. O3Ha4aeT noTeHunaribHO onacHyto
UTyauuio, Kotopasa, ecnn ee He n3bexatb, MOXeT
puUBECTU K TpaBMe NN NoOBpeXaeHunto OGOpy,D,OBaHVIFI.

_ BeepeHue Pykosoacrteo nonb3osarena OSM
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1.2.3 UHCcTpyKuMn no 6esonacHocTun
OCHOBHbIE d)OpMyJ'IVIpOBKVI OnacHOCTU ncnoJsib3oBaHHbIE B AAaHHOM PYyKOBOACTBE ONMNCaHbl HXE.

OMNACHOCTb: KoHTaKT C BbICOKMM HaMpsiXeHNEM MOXET
NPUBECTM K CMEPTU UNN CEpbe3HbIM TpaBMaM. KOHTaKT ¢
Krnemmamu pekroysepa unm wkada ynpaeneHust OSKeH
OCYLLeCTBMATLCA TONMbKO B TOM Cryyae, ecnv obopyaoBaHue

NPEAYNPEXAOEHUE: aHHoe o6opynoBaHue He
npegHa3HayeHo And 3awwmnTbl )Xu3Hum nogewn. MNpu yctaHoske nnm
akcnnyaTaumm gaHHoro obopyaoBaHus cobnoganTe Bce
MECTHbIE NpaBuna TexHWKkM 6esonacHocTn. HeBbINoONHeHWe
3TOro TpeboBaHUS MOXET NPUBECTU K CMEPTU UM CEPLE3HBLIM
TpaBMaMm.

NPEOYNPEXAOEHUE: Mepea Hayanom pabotbl ¢
obopygoBaHMeM, ONMCaHHbIM B 3TOM PYKOBOACTBE, BHUMATENLHO
npovnTanTe U NOVMUTE COAepXKaHne 3TOro pykoBoACTBA.
HenpaBunbHoe obpalleHne, ycTaHOBKa, 3KChyaTaums nunm
TEeXHMYecKoe 06CcnyxmBaHue MOryT NPUBECTU K CMEPTH,
cepbesHbiM TpaBMaM U1 rnoepe:

NPEAYNPEXDOEHUE: PacnpenenutensHoe obopyaoBaHue
OOJKHO 6bITb NpaBUIbHO BbIGpaHO Ang npegnonaraemomn
onepauun. OHO JOMKHO ObiTb YCTAHOBIEHO, UCMOSb30BaHO U
0bcnyXMBaTbCA KOMMETEHTHBIM MEPCOHANIOM, KOTOPbIN 00yYeH 1
NoHMMaeT BCe COOTBETCTBYHLLME NpoLenypbl 6e3onacHoCTM.
HecobntogeHune aToro TpeboBaHMs MOXET MPUBECTU K CMEPTH,
TpaBMe Unn NoBpexaeHno obopyaoBaHus.

1.3 Cornacue KnmeHTa u nepBoHa4vasribHasi NpoBepKa

MpoaykTel koMnaHum NOJA Power cobpaHbl, MPOTECTUPOBAHbLI, NPOBEPEHbI, YNakoBaHbl U OTMNpaBMeHbl C
3aBofa B COOTBETCTBMM CO BCEMU KPpUTEPUSIMU KadecTBa.

MNpoBepbTe ynakoBKy Ha Hanmuuue NOGbIX HapPYXHbIX NPU3HAKOB NoBpexaeHus. Pacnakyite npoaykt u
TWaTenbHO MPOBEPbTE Ha Hanmuuue noObIX MNPU3HAKOB MOBPEXOEHUA MNPUYMHEHHBIX NPU OOCTaBKe.
Ob6paTtuTech ¢ xanobow k NepeBo3vMKy ecnv obHapy>KeHbl NOBPEXAEeHUS MPUYMHEHHbIE NPU NepeBo3Ke.

MoBpexgeHne  npogykta  NyTeM  HEKOPPEKTHOrO0  MCMONb30BaHWUSA,  YCTAHOBKM  WNW  OpYyrux
HEeCOOTBETCTBYIOLUUX HA3HAYEHMIO OeNCTBUI NpeacTaBuTensMmn nokynatens unm AoCTaBkn He NOKpbIBaKTCA
rapaHTuen nocTaBLLMKa.

PykoeopcTeo nonb3osarens OSM BeepeHue m
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2 Cneundukauumn

2.1

Peknoysep BakyyMHbIn aBTOMaTnyeckum OSM

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

FOCT P 52565-2006.

2.1.1

TokonameputenbHas
annaparypa

AnnapaTypa n3mepeHnus
HanpskeHns

Pabouyas Temnepatypa
BnaxHocTb
Bbicota®

[abGapuTHble Pasamepbl
(AnvHHa X WKpuHa X

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

2xTT (312)
6 X AaT4mKoB HanpsbkeHus (310)

4 X gaT4nKoB HanpsbkeHus (312)
oT-60°C go+55°C

0 — 100%

3000m

800 x 668 x 653 MM (310)

800 x 668 x 594 mm (312)

BbICOTA)

OcHOBHble paboune napameTpbl

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

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

4 X AaT4nkoB HanpsbkeHus (312)
oT-60°C oo +55°C

0 — 100%

3000m

800 x 746 x 744 mm (310)

800 x 749 x 677 mm (312)

109kr (310)
83kr (312)

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

2xTT (302)
6 X gaT4mKoB HanpsbkeHus (310)

4 X gaTunKoB HanpspkeHns (302)
oT-60°C go+55°C

0 — 100%

3000m

932 x 751 x 913mm (300)

932 x 751 x 884mm (302)

150kr (300)
120kr (302)

lMpumeyarue 1: [Jns ebicom 6onee 1000M HOMUHarbHbIE napamempbl OOMKHbI 6biMb CKOppeKkmuposaHsl 8 coomeemcmeuu ¢ ANSI

Bec 100kr (310)
77xr (312)

C37.60-2003.

Tun OSM*

Mopenb

HomuHanbHoe HanpsixeHve
HomuHanbHbIM TOK

HoMuHanbHbI TOK BKIIOYEHUS (CpeaHekBaapaTuy.)

Tok anekTpoanHamMu4eckon ctorkocTu (50Iw)
Tok aneKkTpoAnHaMU4ecKon ctorkocTm (60Iw)
HOMUWHanbHbIN TOK OTKITHOYEHNS
HecMMMEeTpUYHbIN TOK OTKIMIOYEHUSI
MpepbiBaHVEe NOCTOSIHHOMO TOKa
MexaHnyeckunx onepauun

Onepauuii Npy NOMHONM Harpy3ske

Onepauuii Npu TOKe OTKIOYEHUS!

TOK TEPMMYECKON CTOMKOCTU

HoMUWHanbHbIN TOK Harpy3ku cos ¢ = 0,8-1

Tok paspsiga kabenbHoW NMHUK

Tok paspsiaa BO34yLWHOW NUHUK

MMnynbcHoe HanpsikeHne Yepes npepbiBaTenb
MmMnynbcHoe ha3Hoe 1 NUHENHoe HanpsKeHns

McnblTaTenbHoe HanpsbkeHUe NPOMbILLA. YaCcTOThbI
mexgy ®-3, ®-®, koHtaktamm BOK B cyxom cocr.

CTOWKOCTb K BHYTPEHHVM [YrOBbIM 3aMbIKaHUSIM
Bpems BkntoyeHus

CobcTBEHHOE BpeMSt OTKITHYEHUS

[MonHoe Bpemsi OTKMIOYEHNS

Bpewmsi ropexus ayrm

HomuHanbHble napameTpbl OSM
OSM-15-16-800

OSM-27-12-800

OSM-38-12-800

OSM-38-16-800

310/312 310/312 300/302 300/302
15.5 kB 27 kB 38 kB 38 kB
800 A 800 A 800 A 800 A
16 kA 12.5 kA 12.5 kA 16 KA
40 kA 31.5 kA 31.5kA 40 kA
42 kA 32.5kA 32.5 kA 42 kA
16 KA 12.5 KA 12.5 kA 16 KA
17 kA 13 KA 13 kKA 17 kA
20% 20% 20% 20%
30000 30000 30000 30000
30000 30000 30000 30000
70 140 100 140

16 KA 16 KA 12.5 kA 16 KA
800 A 800 A 800 A 800 A
25 A 25A 40 A 40 A
5A 5A 5A 5A
110 kB 150 kB 170 kB 190 kB
110 kB 150 kB 195 kB 200 kB
50 kB 60 kB 70 kB 95 kB
16KA/0.2¢° 16KA/0.2¢° 12.5kA/0.2¢ 12.5kA/0.2¢
<60 mc <60 mc <70 mc <70 mc
<30 mc <30 mc <30 mc <30 mc
<50 mc <50 mc <50 mc <50 mc
<20 mc <20 mc <20 mc <20 mc

Peknoyzep OSM

PykoBoacTteo nonb3osarens OSM
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lMpumeyvaHus:
1. OSM c cosnadarowumu TT obecnedusarowjue moyHocms O33 0.2A docmynHbl 0551 8CEX KOMMYMaUUOHHbIX Modyneu.
2. HocmynHbl ycmpolicmea ¢ npodormkumeribHOCMbio 20peHusi Oyau 1 cex.

BpemeHHaﬂ AvarpamMmma onepaunm OTKNn4YeHUA N BKNKO4YeHns

PasmbiKaHwne 3ambiKaHwne
BosHukHOBEHME Nopaya curkana s OKoHYaTenbHOE
s Uenb OTKAIOUEHNA [YroracuTenbHbIX rawenme T AYrOracuTenHbIX
KOHTaKTOB Ay KOHTaKTOB
Bpemsa >
) ) |
N N T >
3azepKa BpemMeHu MoAHOE BpeMA OTKAKOYEHNA

peneiHomn 3awmTsbl

v
Co6cTBeHHOE BpEMA

OTKAKOYEHHWA

Bpems ropeHus ayru

! (< .

Bpems a0 Hayana pasmbIKaHWA KOHTaKTOB Bpemna ANB

A

Bpema oTknoyeHmn K3

MpumeyaHue:  3adepxka - 3mMo MPOAOMIKUMENLHOCMb BbIMOMHEHUS 3alUMHOU onepauuu, Komopasi ornpedensemcsl UHMepeasnom
6peMeHU C MOMeHma Mosi8NeHuUs HeucrnpagHocmu 00 6bINONHeHUsl 3awumHol onepayuu. 3mo epeMs Moxem
MEeHSIMbCS 8 3a8UCUMOCITIU OM KOHGU2YpayuU ycmaegoK 3alyumsi.

2.1.3 To4yHOCTb M3MepuTenbLHOro o6opyanoBaHus
O6opynoBaHue TouHoOCTb [Avnana3oH rapaHTMpOBaHHOW TOYHOCTHN
TpaHccopmaTop Toka +0.2% 0 — 800A
TpaHcdopmaTop Toka (Moaens 0.2A 033) 10.03% 0 — 800A
[aTtumnk HanpsikeHus +5%
lMpumeyaHue:

1. OSM c cosnadarowumu TT obecneyusaroujee moyHocms O33 0.2A.

2.1.3.1 Cneuudmkaumsa n paboumne napameTpbl TpaHcdopmMmaTopa TokKa

KoadhdmumeHT ob6MoTKM 2500:1

MorpelwHocTb n3amepeHus B % 5-800 A<0.1

Owunbka dasHoro namepeHus >100A <0.05

Owwnbka dasHoro nameperus npm 10A <0.033

MepekpecTHble nomexu oo 800A <1.0A

Paboyas Temnepatypa* -40°C (-60°C) ... +55°C
Knacc TouHOCTM Ans 3alnThbl 5P10

* - CnenuansHoe ucnonaenue ot - 60° C s kiuMaTrueckoro uenoanenus Y XJI1

Pykosoacrteo nonb3osarena OSM Pexnoysep OSM m
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2.1.4 NMponsBoANTENbHOCTb OTKNOYEHUS

Cpok cnyx0bl KOHTaKTa BakyyMHOro npepbiBaTens sBnsieTcs yHKUMEN TOKa NpepbiBaHNs B COOTBETCTBUN C
HIKenpuBeAeHHbIM rpadomKoM.

(OSM15-16-800-310/312 |

10000

|OSM38-16-800-300/302

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

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

Koanuecrso KOMMYTAULHOHHBIX Onepan Wi

Tok (KA, JeficTEYIOIIee 3HAYeHHE)

KonnyecTBo onepauwnit Ans cunbHoro u crnaboro TokoB Ang kaxgoro Tuna OSM npvBeaeHsl B Tabnuue
BbiLLe.

PacuyeTHoe KonuyecTBO onepauumn
OSM15-16-310/312 OSM27-12-310/312 OSM38-12-300/302 OSM38-16-300/302
[MocTosAHHbIN TokK 30,000 ans 800 A 30,000 ans 800 A 30,000 ans 800 A 30,000 anst 800 A
[MNepemeHHbI Tok 70 onsa 16 KA 140 ansa 12.5 KA 100 ans 12.5 KA 140 ans 16 kKA

HoMMHanbHbIN KOMMYTaLUMOHHbIN LMk onpeaeneH kak O — 0.1¢c — BO — 1¢ — BO - 1c¢ — BO cnegytowmn 60
CeKyHAHbIM BPEMEHEM BOCCTaHOBIEHUS.

2.2 LLikach ynpaBneHus pekrnoysepom

MaHenb ynpaBneHns pekrnoy3epomM COOTBETCTBYET CreayloLWwum cTaHgapTam:
e |EC62271-111/ANSI/ IEEE C37.60
e |EC 62271 (MacTtb 111 n yactb 200)

e [pyrue kak ykasaHo B YacTu 4.

2.2.1 OcHoBHble pabo4yue napameTpbl

HomuHanbHas yactoTa, 'y 50/60

HomuHanbHoe HanpshkeHne NuTaHusa naHenu ynpasenenuns, B 110/220

AsTomart uenu AC nutanus 4 A
HoMVHanbHbIN KOMMYTaLWMOHHbIN LUK 0-0.1c-BO-1c-BO-1c-BO -60c
CteneHb 3aWuThl IP66/NEMA4

m Pexnoysep OSM Pykosoacrteo nonb3osarena OSM
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MuHumManbHas pabodas Temnepatypa, °C

MakcumansHas paboyas Temnepatypa, °C

MakcumanbHasa BnaxHocTb, %

MakcumanbHas BbicOTa Bbille YPOBHA MOpPA, M

- 60 (YXJ11), -40 (Y1)
+55

100

Bpems paboTbl nocne notepu AC nutaHus ! yacos

e npu -40°C

e npu 20°C

e npwu +55°C
Macca 2, kr

MabapuTHble pasmepsl, (LUMPUHA X BbICOTA X rMybuHa) MM

lMpumeyaHus:

48

3000

120
120

42
400 x 1080 x 309

1. be3 YCO, 10 modyns unu Opyaux cpedcme KOMMYyHUKauyuu.

2. Bkrniroyas 6amapeto.

2.2.2

N3mepsieMble 3Ha4YeHuUA

daszHoe HanpsxeHne

JInHenHoe HanpskeHue

Tok chasbl

Tok HyneBow nocrnegoBaTenbHOCTU
Tok HyneBow nocnenoatensHocTu®
(mogenb 0.2A O33)

Tok obpaTHoW nocnegoBaTenbHOCTH
AKTVBHas!, peakTMBHas 1 NOfHas MOLLHOCTU
KoadbdmumeHT MoLHOCTH

AKTVUBHas! U peaKkTMBHasi aHeprum
YacToTa

— npu dF/dt<0.2l"u/s

— npu dF/dt<0.5I"y/s

Cpogur das

CKOpOCTb N3MEHEHUS l-IaCTOTI:>I2

lMpumeyaHus:

To4yHOCTb U3MepeHun

To4yHOCTb

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

Bbonee +0.02% or +0.1 A

Bonee +2% or +4A
2%

$0.02

2%

+0.025 Iy,
+0.05Ty

+2°
+0.2lu/c
+0.15Tu/c

Onana3soH FapaHTVIpOBaHHOVI TOYHOCTU

0.3 — 22.0«B

0.5 — 38.0«kB

0 - 800 A

0-80A

0.2-80A

0 — 800 A

40 — 800 A, 45 — 38«kB
0-1

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

0-360°
-0.9to +0.9 ly/c
-10to -1 lu/c, 1to 10 u/c

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

2. CpedHul uHmepeait. 8 YUKIos.

Ocuunnnorpadus

Tok dhasbl

HanpspkeHue dasbl

FapMoHuku

Tok dasbl (MTapmoHuka 2 -15)

PykoBoacTeo nonb3oBarena OSM

Bonee #1% or £1 A
+5%

Bonee 1% or £0.1 kB

Bonee 1% or £1 A

Peknoyzep OSM

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

H;, 0 — 800 A rms
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HanpsikeHue dasbl (FapMoHuka 2 -15) Bonee +1% or £0.1kB H.15
THD +2%
TDD +2% Hi, 0 — 800 A rms
lpumeyaHue:  Yacmoma ebibopku 1600 ob6pa3yos/cex.
2.2.3 PunbTpoBaHUe
CKOPOCTM OTKINOHEHUSI TAPMOHUK, HE MEHEE YeM
1:100
— ceKyHp :
— TpeTbs 1:316
— nATasa 1:1000

Sa/.'l,ep>KKa npu WaroBoOM N3aMeHeHnn Toka Unn HanpsxeHmna sxoga

— MPU U3MEHEHUN BbIXOAHOIO 3Ha4eHus Ha 10% oT BxogHOro wara 5 mc

— MPU N3MEHEHUN BbIXOAHOrO 3HaveHus Ha 20% oT BXogHOro Lara 10 mc
— MPU N3MEHEHUN BbIXOAHOMO 3HaveHus Ha 50% oT BxogHoro ara 18 mc
— MPU N3MEHEHUN BbIXOAHOrO 3HavyeHusa Ha 80% oT BxogHOro Lara 25 mc
— MPU N3MEHEHUN BbIXOAHOTO 3HavyeHusa Ha 90% oT BxogHOro Lara 30 mc
— MPU N3MEHEHWUN BbIXOAHOMO 3Ha4YeHusa Ha 95% oT BxogHOro Lwara 35 mMc

lpumeyaHue: Bce 3awjumbl U U3MepPeHUS 6bIMOMIHAMCS Ha OCHO8e 3HaydeHuli cobcmeeHHOU 4Yacmombl 3a
UCKITIOYEHUEeM 3aujumbl om 2apMoHUK. Cm. Yacmb 6.13 3awuma om 2apMOHUK.

2.2.4

MapameTp

o 1,2
Pabouunn Tok cpabaTtbiBaHUA
—  ansa anemeHtoB MT3 ¢has

—  ana anemeHtoB MT3 3a3emMneHus

—  ana anemeHtoB 309

— Anda 3neMeHToB 3alUThbl Mo
KOMMNIEKCHOMY Hanps>XeHuto

- Gn TOYHOCTb
- Bn To4HOCTL

Pabouyee HanpsikeHus cpabaTbiBaHNs

Pabouas yactota cpabaTbiBaHUSA

BpeMﬂ OTKIHOYEHUA ANnd BpeMA-TOKOBbIX
XapaKTepUucTuk

To4yHoe Bpemsi
ANSI?/IEC? / UDC?/ [JononHutenbHas
IDMT |<p|/||351;|2

Bpems noBTOPHOro BKIOYEHMSsI

Bpewmsi c6poca’*

Bpems BoccTtaHoBn. ansa anemeHta ABP

Peknoyzep OSM

To4yHOCTb 3aWnTbI

To4yHOCTb
bonee +1% or +1 A
+5%

oonee +2% or +1 A
oonee +1% or +4 A

bonee +3% or +3 A
+10%

oonee +5% or +0.05 MCm
o6onee +5% or +0.05 mCm

bonee +1% or +0.1 kB

+0.05My

Oonee:

+1% wnnn +35 mc /=10 mc

+3% wnnn +50 mc / =10 mc

6onee +1% vnnn +10 mc

6onee +1% vnnn +10 mc

6onee 1% unu +10 mc

[dvana3oH rapaHTUPOBaHHOW TOYHOCTH
0-800 A

800 — 16000 A

0-80A

80 —-800 A

0-800Arms
800 — 16000 A rms

0.05<|Gn|<327.00 mCm
0.05<|Bn|<327.00 MCm

0.5-38«B

46 — 55 "'y ang 50 Ny cncrtemsl
55 — 65 'y ans 60 Ny cuctemsbl

0 — 120 c ans Bcex BPEMSA-TOKOBbIX
XapakTtepucTtuk

0.1-180c

0-10c gna MT3
5-180 c ans AlNB

0-180c

PykoBoacTteo nonb3osarens OSM
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Yron mexay HanpskeHUem v TOKOM Ans
anemeHToB MT3 ¢pas, 333, O33 n 3HIM 30¢:

e JHMMT3 12° Mpn U1 205kBunlp 23 A

e OHI1 333, 3HM 033 12° MpnUp=205kBulp=23A

e OHIMO33 14° MpnUp=205kBulA<Ip<3A

e OHIM 033 (mogens 0.2A ¢ 033)° £10° MpnUp205kBn0.1A<1<02A

14° MpnUp20.5kBun 0.2 A<1p<0.3A
12° Mpn Up=0.5kB nlp=0.3 A

e OHM 300 12° MpnU,=205kB nl, 23 A

lMpumeyaHust:

1. CpabamsigaHue uHuyuuposaHo npu OocmuxeHuu 100% ycmasku moka cpabambigaHus U uc4e3aem rpu
97.5% om ycmaeku moka cpabambigaHus. Kozda K 3Ha4YeHuo moka cpabambieaHus rpuMeHsemcs
KoaghghuyueHm yMHoXeHusi, oOuHakosas 0oss (2.5.%) npumeHsemcs K HO80OMY r10CYUMaHHOMY 3Ha4Y€HUIO.

2. [llpumeHuMo Ko 8ceM KpusbiM, moYHocmb 8 duarnasoHe (I / 1p <1600).

3. Talmep omkmnoyeHuss HayuHaem Habupambcs Ko2da arieMeHm cyUmbieaem 3HaqyeHuUe moka ebiue meKyweao
3HayeHuss moka cpabamblieaHusi U OocmaHasnueaemcsi koeda 3/1eMeHm cyumbigaem 3Ha4YeHuUe Mmoka HUXe
97.5% moka cpabambigaHusi.

4. Taumep cbpoca HeucrnpasHocmu HaqduHaem Habupambcsi (ecniu cpabambigeaHue OblIO0 UHULUUPOBAHO) Koeda
aneMeHm cyumsligeaem 3HadeHue moka Huxe 97.5% om 3HavyeHuss moka cpabambigaHus. [locne Hayvana
Habopa malimepa cbpoca HeucripagHocmu, €c/iu 37IeMEHM CYUMbI8aem 3Ha4yeHue Mex0y 3HayeHUeM Mmoka
cpabamebieaHus u 97.5% om ez2o 3Ha4yeHusi, moala malivep cbpoca makxe Habupaemcs. [locne ucmeyeHus
spemeHu matimepa cbpoca, oba - matimep cbpoca HeucrnpasHOCMuU U maliMep OMKIIOYeHUsT copacbi8aromcs.

5. OSM c coenadarwwumu TT obecneyusarowumu moyHocms O33 0.2A.

2.2.5 AneKkTpomarHuTHas coBmectumMocTtb (AMC)
HomuHanbHoe CooTBeTCTBYHOLIMNA
3Ha4veHue cTaHpapT
AnekTpuyeckasi NPOYHOCTb U3oNSUMmK 2 kB IEC 60255 -5
HoMuHanbHoe nMmnynbcHoe HanpsixeHue, npu 0.5J 6 kB IEC 60255 -5
SﬂeKTpOCTaTI/ILIeCKI/IIZ paspan IEC 61000 — 4- 2 (Level |V)
— KOHTaKT 8 kB
— BO3AyX 15 kB
YCTONYMBOCTb K N3MyYaeMbIM 3IEKTPOMArHUTHBIM MOJISIM 1 kl'u 80% AM IEC 61000 — 4- 3
10 B/m
YCTONYMBOCTb K BbICTPbIM NepexodHbIM npoLeccam 4.4 kB IEC 61000 — 4 — 4 (Level IV)
YCTOMYMBOCTL K NepeHanpsiXeHnsm (HapyXHble TepMUHanbI) IEC 61000 — 4 — 5 (Level IV)
— OCHOBHOW 4 kB
— MNOMNepeYHbIn 2 kB
YCTONYMBOCTb K KOHOYKTUBHBIM NoMexam 1"y 80% AM IEC 61000 -4 -6
10 Brms
YCTONYMBOCTb K MarHUTHbLIM MOMSIM NPOMBbILLIIEHHON YacToTbl IEC 61000 -4 -8
— 1cek 1000 A/m
— 1 MUH 100 A/m
YCTOMYMBOCTL K MyNbCUPYIOLLMM MarHUTH nonsam (6.4/16 mc) 1000 A/m IEC 61000 -4 -9
YCTOMYMBOCTb K kKonebaTenbHbIM MarHUTHLIM MOMsM 100 A/m IEC 61000 — 4 - 10
YCTONYMBOCTb K MOCaAKam U nNpepbiBaHUAM HaNpsXKeHnst 0, 40, 70, 80 % IEC 61000 -4 -11
YCTONYMBOCTb K KOHOYKTMBHbBIM nomexam (16.7, 50, 60 M) 300 Brms IEC 61000 -4 - 16

Pykosoacrteo nonb3osarena OSM Pexnoysep OSM m
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HomuHanbHoe CooTBeTCTBYOLWMNN

3Ha4YeHue cTaHpapTt
MMnynbCHbIE Nomexu 1 My, IEC 6100-4-18
lMpoBoaHble 1 nanyyaemble RFI BbIGpoChI Knacc A FCC Part 15

IEC 60255-256

2.2.6 Moaynb ucrtouyHmka nutauua (MUN)
HomuHanbHoe 3HavyeHue
BxogHoe AC HanpsikeHue k MU 99 - 146 Bac (110 Bac YcraBka)
198 — 264 Bac (220 Bac YcTaBka)
YacTtoTa HanpsbkeHust Ha BXoae 46 -65Tu
HanpsykeHne MU Ha Bbixoge k SIM 24-62 Bdc (TununyHoe 45 Bdc)
DC HanpsikeHue Ha Bbixoge ans 12Bdc BHelLHen Harpyskm 10.2 - 16B
Mynbcupytowasa coctaBnstowan DC HanpskeHUs Ha BbiIXo4e 100 mB
MakcumanbHoe noTpebneHne BHELLHER Harpy3ku
- HenpepbiBHOE 20BT
- npu 50% pabouyero uukna 6onee 1 MUHYTHI 40BT
- Tonbko AC 15BT
MakcumarnsHoe noTpeGneHne MoLHOCTH 65BT
YpoBeHb 3alMTbl BHELLHEN Harpy3ku OT KOPOTKOrO 3aMblKaHWs 4.0A
Bpemsi paboTbl 6aTapeun nocne notepu AC nutaHns Cm.yvactb 2.2.1

lMpumeyvaHue 1. be3 0bopydosaHusi ces3uU MOOKTHYEHHO20 K 8HeWHel Hagpy3ke. Cm. yacmb 4.7.6 NumaHue eHewHel
Hazpy3Ku O5si KOMMYHUKayUOHHO20 060pydo8aHUsl.

2.2.7 MecTHbIe Bxoabl
Twn Bxopa Cyxou KOHTaKT
Bpems nocne BBoga AOMyCTMMOro 3Ha4YeH1s 40 akTMBaLUK ynpaBneHnst 20mc

lpumeyvaHue: MecmHble OuckpemHble 6x00blI Ha perie rfpedHasHa4YeHbl MOJbKO O/ UCMOMb308aHUsI 8HYmMpu
wkagha ynpasseHusi, ecriu He ucrnosib3yemcsi donosHumesnsHbil OfH.

2.2.8 Moaynu Bxogos/Bbixoaos (I/0)

OCHOBHbIE XapaKTePUCTUKMU:

OwanasoH DC HanpsikeHu moayns 10.5-17.6 Bdc
MoTpebneHne MOLLHOCTM 0.1 BT

Bxopabl:

HomuHanbHoe HanpsikeHue, Bdc 0-150 Bdc
HanpsixeHue cpabatbiBaHus, Bdc Bbllwe 7 Bdc
HanpsixeHue cbpoca, Bdc Hmxe 3.5 Bdc
MakcumanbHoe HenpepbiBHOE HanpsbkeHne, Bdc 150 Bdc
BxogHow Tok (Ans KaXkgoro toH1Ta) <3MA
Kpai/YposeHb Myck Oa

Bpewms pacnosHaBaHusi/cbpoca, Mc HactpanBaemoe nonb3osaTtenem [20 Mc- 2 C]
PaspelueHue BpeMeHn pacrno3HaBaHus, MC 10 mc

m Pexnoysep OSM Pykosoacrteo nonb3osarena OSM
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MakcumaneHoe Bpems nocne BBoga A0MYyCTUMOro 3Ha4YeHus
A0 akTnBauuu ynpasieHuna

Bbixoabl:

HomuHanbsHoe HanpsikeHve

—-AC

-DC

OO0 HOMUHaNbHBLIA TOK
MakcumarnbHas MOLLHOCTb OTKITHOYEHNS
— DC npu L/IR=1mc

— DC npu 125B

— DC npu 60B

—DC npu 12B

— AC npwu koacbdumumeHTe mowHocTh 0.3
MuWHMManbHas MOLLHOCTb MNEePEKIN0YEHUS
-DC

-AC

MuHMMarnbHoe paspelleHre NynbcaLlmi Ha BbIXoae
TOYHOCTb BpeMeEHM nynbcaunn

MakcumarnbHoe Bpemsi Mocne akTueauum ynpasneHus go 10
BbIXxoaa

He perynupyembin DC UCTOYHUK AN BXOOOB:
[nanasoH HanpskeHUst Ha BbIxoae
MakcumanbHbI HEMPEPbIBHBIN TOK HA BbIXO4E

Jloruka

Bxoabl:

Bpemsa pacnosHaBaHus

Bpewmsi cobpoca

PaspelueHne BpemMeHn pacno3HaBaHus
PaspelueHue BpemeHu cbpoca

Bbixoa:

MakcrmarnbHoe BpeMsi Mocne NPUHSATUS BblpaXkeHnem
3HaueHus JIokb unm McTuHa Ao Bbixoga BbipaxeHus &
nepemMeHHbix, 1/0O 1 curHanos 6MoOKMpoBaHUS.

MakcrmarnbHoe BpeMsi MoCe NPUHSATUS BblpaKeHNeM
3HaueHusi JIoxb nnm MctvHa Ao Bbixoga oipaxkenus & ans
KOHGUrypaumm 3almuTbl U CUrHaNoB ynpaBneHus.

MuHMManbHoe BpeMsi Nocre BbIXOAA BbIPAXXEHUs1 KOTOPOE
MPUBENO K N3MEHEHUIO KOHMIypaLMK 3aLlnThl UMK
ynpaBneHus nepekntovarenemM 4o UHULMAaLMN NOTMKOW
[ApYroro U3MeHeHUs! KOHUIypaLmum nnu ynpasneHus

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 (MuH 10 B, MmuH100 MA)
1BA

20 mc

<+25wmcC

85 mc

10-16.6 B
40 mA

HomunHanbHoe 3Ha4yeHune

HactpauBaemoe nonb3oBatenem [0-180c]
HacTtpauBaemoe nonb3oBaTtenem [0-180c]
0.01c
0.01c

50 mc

120 mc

1c

o Penie npumeHum 3alepxKy fo2uku kozla npousotidem 200 unu 6oree J102UHECKUX 6bI4YUC/IeHUU 8

meyeHuu mpex cekyHo. Cm. Yyacmp 8.6.2.

o Gosnee 8 kaHariog Moxem rnpueecmu K o6wemMy mopMOXeHUK 8peMeHU pabomsi.

PykoBoacTeo nonb3oBarena OSM

Peknoyzep OSM
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2.2.10 YMHbIe ceTu

HomMmuHanbHOe 3Ha4yeHue

CpepaHee BpeMs nocne BBOAA JOMNYCTUMOrO 3HaYeHUst 40 500 mc

BbiBOgA’

MakcumanbHbI pasmep davina Fboot 1 MB

lMpumeyaHue 1: Bpemsi omeema 3asucum om yucna u muna ucriofnib3yembix byHKUUOHasbHbIX 6510ko8. B

OobasrieHue, npumeHsiemcsi spemeHHas 3adepxka koeda docmueHym ropoa Opoccerns (150
cobbimuti). Cm. yacmb 8.5.3.

2.2.11 AKKymynsaTopHas 6aTtapes

HomuHanbHoe 3HayeHue

Tun epmeTu4Has CBMHLUOBO-KUCIIOTHAs
HomuHanbHoe HanpsixxeHue, B 12 Bdc
HomuHanbHasa eMkocTb, A4 24 - 26 Ay

2.2.12 MoOGUNbLHBLIN UHTEPHET MoAEeM
HomunHanbHoe 3Ha‘-IeHVIel

Pasmep SIM kapTbl 2FF (2™ Form Factor) unn MuHu cum
PekoMmeHaoBaHHble agnanasoHbl SIM kapThbl -40°Cpo+85°C

2.2.13 Touka poctyna WiFi

HomuHanbHoOe 3Ha4yeHue

MopaepxvMBaeMblin MPOTOKON 802.11 b/g/n Wi-Fi npotokon
[Onana3soH 24T1Tuy
[anbHOCTb AencTeuns 50 m (BCTpOEHHasA aHTeHHa)
2.2.14 GPS
HomuHanbHoe 3HavyeHue
Tun npuemMHuka L1 ananasoH GPS npuemHuka
MopnepxmBaemMblie CUCTEMDI DGPS, QZSS,

SBAS(WAAS/EGNOS/MSAS/GAGAN)
TouHocTL ana PDOP < 2 gnsa 95% cnyvaes:*

PacueT BpemeHu * + 250 mc
Honrota +15m
LUnpoTa +15m
BobicoTa +45m
lMpumeyaHus
1. Takue ¢hakmopbl KaKk ompaxeHue om 30aHul u depesebes8 U 0brayHOCmMb MO2ym yXyOuiumb MOYHOCMb
MeCMOIMOOXEHUS.

2.  YkazaHHasi mo4YHocmb 8pemeHU omHocumcs K cmamycy “GPS 6sok”. LLmamnbl epemeHu u nrobbie dpyaue
UHOUKamopbI pPEMEHU UMEM MOYHOCMb + 5ms.

m Pexnoysep OSM Pykosoacrteo nonb3osarena OSM
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3 Peknoysep BakyyMHbIM aBTOMaTU4Y€CKUMN
OSM (PBA)

3.1 O6G3op

KomMmyTaumoHHbIn Mogyne OSM M3roToBMEH W3 HepXaBewLlen cTanu C MOPOLUKOBbIM MOKPbITUEM W
OCHaLleH oyroBown 3awmTon. PaccunTaHHbIN CpoK aKcnnyaTtalmm peknoysepa coctasnset 30 nert.

Peknoysepbel OSM 300 n 310 mmetoT Tpu nontoca n peknoysepsl OSM 302 n 312 mnmetoT gBa nontoca,
KaXkabI U3 HUX COOEPXKMUT COBCTBEHHbIN BaKyyMHbIN NpepbiBaTeNb U U30MMPOBAHHYIO MPUBOAHYIO LUTAHry
HaxXo4sALYIOCA BHYTPU LEMbHOMO0 ANSNEKTpUYeckoro kopnyca. Kaxabih nonic umMeeT COBCTBEHHbIN
MarHuTHbIA npuBod. KommyTaumoHHbI moayne OSM obecneunBaeT IP65 cTeneHb 3alumThl.

OHeprusi ons yHKUMOHMpPOBaHUA obecneynBaeTcsl KOHAEHcaTopamu, pacrnofioXeHHbIMU B LKady
ynpaenennst RC. MarHuTHble NpyMBoAa COeAMHEHbI MEXaHUYECKN, YTO rapaHTMpyeT OAHOBPEMEHHY paboTy
Bcex Tpex a3 ans peknoysepoB 300 n 310 1 ogHOBPEMEHHYO paboTy AByx da3 ans peknoysepor 302 n
312. MoLHbBIA MOCTOSHHBLIA MarHUT YOEPXUBAET MEXaHU3M BO BKIMHOYEHHOM cocTosHMU. OTKoYeHne
NPOVNCXOAMUT NyTEM U3MEHEHUS HanpaefeHWs TOoka NMpuMBOAAa W COMPOBOXAAETCA MPYXWHOW ANs cOo3faHus
OBWKYLLEN CUMbl B NPOTMBOMOSOXHOM HaNpaBrieHUN OT BKIIKOYEHHOIO0 COCTOSIHUS.

Peknoysep MOXeT ObITb MEXaHWYECKM OTKIIOYEH MyTeM OTKMYEHMS! KOMblLia MEXaHWYEeCKOro OTKITIOYEHNS.
MHOoukaTop no3vMuuM HaxoAuTCs Ha OCHOBaHMM KOMMYTaUMOHHOro moayns. RC  dumkcupyeT cTaTtyc
BKITIOYEH/OTKIIOYEH NyTEM OTCREXUBaAHUS CTaTyca BCMOMOraTenbHbIX NepekntyaTenen KoTopble oTpaxaroT
no3nuuno MexaHmama. CHYeTUYMK MexaHUYECKMX OTKIMIOYEHMI MOXKET ObITb YCTAHOBIEH AOMNOMHUTENBHO.

HanpsixkeHne mnamepsieTcs BO BCEX LIECTM TepMuHanax gns peknoysepoB 300 n 310 u BO Bcex 4YeTbipex
TepMuHanax ans peknoysepoB 302 n 312 mMcnonb3ysa AaTyMKM KOTOpble COeaMHEHbI €MKOCTHOW CBSI3blO C
BbICOKOBOSMbTHLIMU TEPMUHANAMMU.

Tok nsmepsieTca Ha Bcex Tpex dasax ansa peknoysepos 300 n 310 n Ha AByx dasax ansa peknoysepos 302 u
312 ncnonb3ys TpaHcdopmaTopbl Toka. ATo obecneynBaeT namepeHue Toka as ansa nHaukaumm, Toka K3 B
dasax M ToKka 3aMblkaHUA Ha 3emnto. BTopuyHble 0O6MOTKM TT aBTOMaTMYECKM 3aMblKaloTcs Korga
KOMMYTaLMOHHbIA MOAYMb OTCOEAUHEH OT LKada ynpasneHus.

CwunoBble BBOAbI OCHOBHOW LIENU M3roTOBIEHbI N3 apOMATUYECKON 3MOKCUOHOW CMONbl. M30nsaumsi cunoBbIx
BBOZOB M3 CUITMKOHOBOW pe3nHbl obecnednBaeT HEOOX0AMMYIO ANUHY NyTu yTeukn. Cunosblie BBOALI UMEIOT
NaTyHHblE HAKOHEYHUKN Ons COeOUHEHWs MPOBOAOB BO3AYLUHBIX JIMHUA. 3aXumbl ON8 MOLKITHYEHUS
I'IpOBO,D,OBZMOFyT ObITb NOCTaBMNEHbI B BUAE TYHHENbHbIX 3aXMMOB U APYrnX TUNOB pa3beMOB AN NPOBOAOB
no 260mm°.

OawuH kabenb ynpasneHns OSM noaxoauT Ans Bcex Tpex mopenen. Toykow 3a3eMneHus sBnsieTca 6ont
M12, BKpYYEHHbIN B KOMMYTALMUOHHbLIN MOOYMb.

Pykosoacrteo nonb3osarena OSM Pexnoysep OSM m
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3.2 Cxema lNonepe4yHoro Ce4veHusa - OSM

1. BakyymHbIN npepbiBaTens

2. N3onupoBaHHas NpuBoAHas LWTaHra
3. MarHuTHbIV NnpuBoS,

4. Kopryc 13 3noKCMgHOM CMOrbl

5. N3onsaumsa cunosbix BBOAOB

6. 3axuUMbl AN NOAKIIOYEHNA NPOBOAOB

|’:‘ e .
e -
1%
m (1]
1]
?ﬁ - -
= e

7. Kopnyc ns HepxasetoLLen ctanu

8. BcnomoratenbHble nepeknoyatenu

9. TT (pa3Hoe pacrnonoxeHne B 3aBMCMMOCTY OT MOAENN)
10. JaTumkn HanpsXXeHUs C EMKOCTHOWN CBA3bIO
11. BoikntovatoLasi npyxuHa
12. KonbLo MEXaHN4eCKOro OTKITHYEHMS

lpumeyaHue: PacnionoxeHue TT omnudaemcs 8 peknoysepax cepuli OSM 30x u OSM 31x. Ha pucyHke
usobpaxeH peknoysep cepuu OSM 300 .

Peknoyzep OSM PykoBoacTeo nonb3oBarena OSM
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3.3 Pasmepbl — OSM 15-310 u OSM 27-310

PBA OSM15-310 n OSM27-310 nsobpaxeHbl Ha gnarpamme HUXe.

BonT 3a3emneHus
[yroBas 3awura

1075

c
7

;3
D)
({ (@

& |00 A

574

Konbuo mMexaHuye
OTKIMIOYEHUA

274

377

OSM 15-310 OSM 27-310

Paamep A 653 MM 744 mm
Pasvep B 668 Mm 746 MM
Paamep C 243 Mm 283 MM

Peknoyzep OSM

PykoBoacTeo nonb3oBarena OSM
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3.4 Pasmepbl — OSM 15-312 n OSM 27-312

PBA OSM15-312 n OSM 27-312 n3obpaxeHbl Ha guarpamme Huxe.

o BonT 3a3emnenus
yroeas

3awmTa

Konbuo MeXaHU4YeCcKoro
OTKIIoYeHUs

OSM 15-312 OSM 27-312

Paswep A 594 mm 677 Mm
Pasmvep B 668 Mm 746 Mm
Paamep C 514 mm 592 mm

m Pexnoysep OSM Pykosoacrteo nonb3osarena OSM
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3.5 Pasmepbl — OSM 38-300

PBA OSM38-300 nsobpaxeH Ha gnarpamme Huxe.

BonTt 3azemneHus
[yroBas 3awmTa

CoeaonHUTenbHbLIN Kabenb K RC

Pykosoacrteo nonb3osarena OSM Pexnoysep OSM
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3.6 Pasmepbl — OSM 38-302

PBA OSM38-302 nsobpaxeH Ha gnarpamme Huxe.

BonT 3a3emneHus

NlyroBas 3awmTta CoeguHuTenbHbIN Kabenb kK RC

UHpukaTop
no3uuumu

Konbuo
MexaHU4YecKoro v
OTKIMIOYEHUA )

o -

m Pexnoysep OSM

683
705

751

238

884

PykoBoacTteo nonb3osarens OSM
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3.7 MoHTaXHbIN KOMMNMEKT KpenneHnsa OSM Ha onopy

270

200

MpumeyaHwue: HaHnHas ckoba nossonser
NPOU3BOANTbL MOHTaX MCNonb3ys C-3axunm

&22 164 REF

= I ;
. E_li}i L Em
] — = i3
O S l Abﬁ
18]
&322
o . ~ g ¥
- lo J [ o
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Pykosoacrteo nonb3osarena OSM Pexnoysep OSM m
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3.8

MOHTaXHbIM KOMMNNEKT AN COBMELEeHHOro KpenrieHus

OSM u TCH Ha onopy

Tou4kn nogbema

[

430
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=
oY

60

222

3.9

CunoBble BBOAbl OCHOBHOM Llenu

CunoBble BBOAblI OcHOBHOM uUenn PBA OSM ocHauleHbl

obecneunBatomne cnegyLime pacCtodHNA ToKa yTe4dkn n 3a3op.

Mopenb PaccTosiHue Toka yTeuku 3a3sop
OSM15-310/312 596MMm 210mMm
OSM27-310/312 1066mMM 296mMm
OSM38-300/302 1284mm 355mMm

nsonauner u3 CUIIMKOHOBOW PE3UHbI

BbicokoBONbTHbIE TEpPMMHalblI COEAVHEHNS MPOBOAOB BbIMOMHEHbI B BUAE NATYHHbIX TYHHESbHbIX 3a>KMMOB.
Takue 3axumbl NOAXoAsT Ans nposogos ot 40mMm2 fo 260MM>. lMpoBoaa 3akpennaAwTcsa B 3aXxnmax gByMS
LIEeCTUrpaHHbiMM BUHTaMu. [lpu HeobxoaMmocCTW, nanbMOBble 3aXUMbl MOMYT ObiTb YCTaHOBMEHblI Ha
CUMoBble BBOAbl BMECTO TYHHENbHbIX. TakMe 3aXumbl MMEKT ABa CKBO3HbIX OTBEPCTUS Ha PacCTOSHWUU
44.45mm (1.75”) gpyr oT gpyra, Takum o6pa3om, YTO HAKOHEYHUK MOXET OblTb MPUKPYYEH K CUIOBbLIM

BBOJaAM.

44.45mm
(1.75")

38mm

oomm Vicnonb3yinte
raeyHbli KItoY

O M12 4yTOOBI
3aTaHYyTb OGonThbI
— go 50Hm.

NOJA
POWER

—

ManbMOBbIA 3aXUM

Peknoyzep OSM

Wcnonb3ynte
8mm
LECTUIPaHHbIN
KrtoY YTOObI
3aTsHYTb  BUHTbI
[o 30Hm.

TYHHENbHbIA 3aXUM

PykoBoacTteo nonb3osarens OSM
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BbICOKOBONbTHBIE TepMWHanbl Ha CTOPOHE (HOMWHAanbHbIA) WCTOYHMKA obo3HaveHsl A, B wn C.
COOTBETCTBYIOLLNE BbICOKOBOSbTHbIE TEPMUHAMbI HA APYron CTOpoHe 0603HayYeHbl R, Su T.

3.10 NoocoeanHeHue KabenbHbIX IMHUNA

Ina peknoysepoB cepun 310 MOryT ObITb MCMOMbL30BaHbl KabenbHble MydThl (YrNoOBble 3aXUMbl) BMECTO
n3onsumm cunoBbix BBOAOB. MHTepdenc 3axumma gosmkeH 6biTb Tn C k DIN EN 50181. Mogenb 3axuma
MOXeT U3MEHSATLCS B 3aBMCUMOCTU OT MHOMMX (DaKTOPOB BKMNIOYAA HamnpsXKeHne npoBoaa, XapaKTepucTuky
TOKa, pa3mMep NPOBOAHMKA WU AnameTpa u3onsumm xunbl. Nokynatenu JOMmKHbl NPUHATL BO BHUMaHWE 3TU
dakTopbl Npu BbibOpe 3axmma.

3.11 WN3mepeHUue TOKa U HanpsiXKeHus

M3mepeHune Toka nponssoautca Tpemsa TT (3), ogmH ansa kaxgon dasbl.

I/13|\/|epeHv|e HanpsaXxXeHna nponsBognuTcAa AaTyukaMm KOTOpble COeOUHEHDI €MKOCTHOM CBSA3bl0 C
HanpsaXeHnem nogxogAanm K KaXXaomMmy BblICOKOBOJIbTHOMY TEpMUHany.

3.12 MexaHun4yeckoe OTKI4YeHune

Konbuo MexaHM4ecKkoro OTKIIOYEHUS CAenaHo U3 HepxaBelwwen CcTannm C XKenTbiM MOPOLUKOBbIM
nokpbiTuem. [Ins aktmeaumm mexaHnsma TpebyeTcs NoTAHYTb KOMbLO € ycunuem meHee 30kr.

Korga kombLO MOTAHYTO BHM3, MPOMCXOOUT MexaHuyeckoe OTkmoveHne n PBA OSM He wMoxeT
dyHKUMOHMpOBaTb. ‘MexaHunyeckuii 3anpeT AlB’ oTpaxeHo Ha naHenu, Ans uHaMKauum 3abnoknpoBaHHOMO
COCTOsIHMSA. UTOGBI BEPHYTh peKnoy3ep B HOpManbHoe paboyee COCTOAHUE, KOMbLO He0OX0AMMO BEPHYTL B
ncxogHoe nonoxeHue “Beepx”.

3.13 UHgukaTop no3muum

MHgukaTtop nosvumm OSM HaxoguTcs nog 3aluTHOW KPbILLKOW

Ha HWKHEN YacTu KOMMYTaLUMOHHOIo Moayns. PacnonoxeHne un

pasMmep uHAMKaTopa NpeaycMOTPeHbl Takum obpas3om, 4ToObl
@ ero ObIfo nerko BMOHO € 3eMnu.

KPACHbIN nhankatop COOTBETCTBYET BKIIOYEHHOMY COCTOSIHMIO
peknoysepa n 3EJIEHbIV oTknoueHHOMY.

Asblk MHOUKaTopa MOXHO Bbl6paTb npwn 3akase O60pyﬂ,OBaHMFI.

ABER FECH Ha pucyHke wu300paxeHbl HEKOTOpble M3  OOCTYMHbIX
nHaukatopos; IEC ctaHgapT | n O, KMTanckme CUMBOSbI UMK
noptyransckme ABER (ABERTO - OTKIJT) u FECH (FECHADO —

BKI).

Pykosoacrteo nonb3osarena OSM Pexnoysep OSM m
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4

LLkad ynpaBneHus peknoysepom (RC)

4.1

O6G30p

LWkad ynpaBneHuss peknoy3epoM W3roTOBSIEH M3 HEpXKaBelowleid cTanyM C MOPOLUKOBbIM MOKPbITUEM U
obecneuymBaeT IP66 cTeneHb 3awWwmTbl AN 060pyaoBaHUS HAaXOAALLEroCs BHYTPU LWkada.

RC umeeT HafexHble 3aMK1 Hapy»XHOW ABepLbl C 3anvpaHnUeM B TpeX TOYKax, Kak M300paXkeHo Ha pUCYHKe,

cblecaTop NnonoXeHna aBepubl 1 NeTnun And HaBeCHOro 3aMka.

MaHenb

onepaTopa \

Kapman gns
[AOKYMEHTOB

Pyuka ¢ MexaHuamom
3anupaHus B Tpex Touykax

/

USB Bxop
ana CMS

MO.CI.yﬂI: UCTOYHUKa
nUTaHuA

lMpumeyaHue:

Bbikniovartenn
6aTtapen

3awuTHas asepua

PoseTka obwero

Ha3sHavyeHus

Bartapes

GPS

Moaynb SIM

0 QO

Mopaynum 1/O

Pa3bem kabens
/ ynpasneHus

Moaynb pene

Kpennenune YCO

MutaHue

/
/
/

Bxog
coeAVHUTENBHOro
kabens

BxopgHble oTBe pctusa

Ans NPOBOAOB NMUTaHUA BXxoAHble

BxogHble
oTBepcTua I/0
nposoAoB

KoakcuanbHble

LWTBI Pb 3a3emMrneHun
oTBepcTua ansa

aHTEeHHbI paguo

e Toyku docmyna Wi-Fi, GPS u MobunbHo20 UHmepHema 0ocmyrHbl MOJIbKO 8 wkagy yrpaseneHuss RC15.

N3mepeHue

PykoBoacTteo nonb3oBarensa OSM
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Ha BHyTpeHHeln CTopoHe ABepu MMeeTCsl KapMaH Ansi pyKoBOACTBa Nosb3oBaTens U Opyron JOKYMEHTauuu.

Wkad ynpaBneHuss paspaboTaH Takum obpas3om, 4TO ornepaTop MmeeT CBOOOAHLIN OOCTYN KO BCEM
npubopam/kHonkam ynpasneHusl, naHenu ynpasneHus u1 CMS nopty.

ABTOMaTbI NUTaAHUA U po3eTKa 0o0Lero HasHa4YeHnst Takke Nnerko AOOCTYMNHbI.

BHYTpeHHVIe moaynm RC, coegnHuTenbHbIE NPOBOAA U TOYKM UX COeOMHEHUS, NMOPT CBA3WU Nnorib3oBaTtens u
BXOAbl pene Nnerko AoCTynHbl 1 BUOUMbI.

MnactuHa YCO wumMeeT [OMOMHWUTENBHOE MECTO AN pPacrofioXeHUs YCTPOMCTB KNMeHTa TakuMxX Kak
paguocTaHuus, mogem, YCO u apyroro obopyaosaHus CBSA3N.

Otcek MU nmeeT MecTo ANgA AOMNOMHUTENbHbBIX aBTOMAaTOB M YCTPONCTB 3aLLMTbl OT NEepeHanps>keHus.

HwkHasa cTeHka IJJKa(ba ynpaesneHna umMeeT MHOXeCTBO OTBepCTVII7I ana npoBogoB AOMNONMHUTENbHbIX
YCTPOWNCTB.

RC Bkntovaet

e [laHenb ynpasneHus
o [lpegycMOTpeHbl NeTNN AN HAaBECHOro 3amka

e MecTo gns paguo, mogema, YCO unu gpyroro obopyaoBaHus koMmyHukaumm (300 wunpuHa x 165
BbicoTa X 180 rnybuHa)

e ABTOMAT ANA OTKMAYEHUS NUTaHNUS

e PoseTky o6Llero HasHa4yeHusi

e ®duKcaTop NOMOXeHWs ABepLibl B OTKPLITOM MOMOXEHUM ¢ yriom 110°

o KapmaH gnst JOKYMEHTOB

e Bxopg coegmHutenbHoro kabens ¢ 3almnTon OT BHELUHETO MPOHNKHOBEHNS
e CnuHOM UNBLTP C 3aWMTON OT MbINK

e MI12 wTblipb 3a3eMneHnd

o  MHOXeCTBO OTBEPCTUI AN NPOBOLOB AOMNOMHUTENBHOrO 060pya0oBaHUS
¢ Bobikniovartens 6atapew.

PykoeopcTeo nonb3osarens OSM UamepeHue m
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4.1.1 Pa3mepbl! wkada ynpasneHuna RC
322 [@0.87]
2 x @22 [@0.87] MoHTaAHOe OTBEPCTHE

MoHTAKHEIE OTEEPCTHA ¢ 40 v (1.58) koM 'f‘l_‘n_‘-'

\ 284 [11.18] al

N, | F

b L0 ]
10 [0.39

B g g
o~ o
I A
[=] =] =
5] o~ =
S g = @
™,
|II 'I
i = /)

@22 [@0.87] = I\i\_:_—//

MoHTa:xHOE OTEEPCTHE L

269 [10.61]
309 [12.18]
Bup cnepegm Bup c6opky
@20 [@0.79]
OTeepcTHe 118 BBOTa
@20 [20.79] Kafen1s 0ONIHOHATLHOE
OTeepcTHe 178 BBOTA 400 [15.75]
ONePATHBHOTO NHTAHAA ; @32 [@1.26]
™~ . é‘ OTBepcTHE 118 NPOBOIHBIR
- roMMyTanmii MIBB
e
—" (16 [@0.63]
OTBepcTHE 118
| AHTEHHEI
@20 [20.79] Beol coeINHHTEIBHOTO
OTBepcTHE A7TH BBOAA Kadens
ONePaTHBHOTO MHTAHAA
M12 x 30 (1/2 x 1-1/4)
BoaIT 3a3eMT1eHEA
PrasTp
Bua cHusy U3omeTpus

lMpumeyaHus:
e Pasmepenl 8 drolimax ykasaHbl 8 CKOBKax.
o llikagp ynpasneHuss RC15 umeem ds8a doronHuUmMernbHbIx omeepcmusi 0511 PaBuoaHmeHHbI.

m UsmepeHue PykosoacTteo nonb3osarens OSM
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41.2 PyHKLUMOHANbHaA cxema
dyHKLMOHanNbHas cxema peknoysepa OSM co wkadgom ynpasneHms RC nsobpaxeHa Ha gnarpaMmme Huxe.
] ; K
wriroe, | | Koo || arg ‘
4 A4
§TTTTTTTTTTTTTTTmSmmmmnsensssssssssssssssosiioooossissoosoee ' g e L S .
i KommymautioHHbil Modyis 1 i LWKA® : H ;
; osM ' ioynPa g!CTEHME Narens i
i HaTiuk  Tpancchopmarop Bakyywnan  HaTuik E E Ll | ' E
E BhicokosonbTHaA HaNPANEHNA ToKa Kamepa Hanpsieus i E I VBN u v - i i
; Ml Y\ __-. : ; | ynpamnenne w:olux :
i T~ E E Peknoyzepom Pene ==) exena i
i | i i
: : i + 41 :
! ' H | sayymmopon [ ! i
: Karywika ! H Sarapen | wiFi | 4G | :
[ BiumoueHnA/ BcnomoraTentHbie ' H I 1 I 1 H
[ OTKMIMEHUA Boikmouarenn ! H 1 I ] H
; | : H | | 1! :
; : H [ 1 : :
| i W e |
T : s . Lol |
H | o/ 1 1 1! '
R — H | | oo P! :
YV L4 ¥y HE | Enok Miannn 1! | [ | : [
° | et Lo :
KaGene -] —_—————— I ;
' H SN SO ——— . F— | ———— VN SN N——
Murtanme 00 ecceeccccmeeee i v v ¥ v ¥
SnexTponuTaHMe

""""""" Hanvuie nepen eHOra Toka ‘ SCADA/CMS/NOJA APP/MIPOTOKONbI
————— Ynpasnenune/UHankauusa :

lpumeyaHue:

e [Ins OSM 312 ebicokogoribmHasi uHuUsi umeem dse ¢hasbl.

BHyTpeHHMI MoOynb ynpaBreHus peknoysepomMm OSM u (bVHKLlMVI KOMMNOHEHTAa

MaHenb ynpaBreHusl COAepXXUT NoNb30BaTeNbCKUI MHTepdENC AN yNpaBrieHnsl onepaTopoM.

Moaynb uctouHuka nutaHua (MUM) nogknioyveH k AC nuTaHuio 1 npeobpasosbiBaeT ero B DC nuTaHve
ana mogynsa SIM.

Mopynb SIM obecneusBaeT KOHTPOSlb MOLUHOCTU, 3apsaky 6GaTapen M BKoYaeT KOHAeHcaTopbl
obecneunBaroLLme SHEPIMIO NS OTKIIOYEHMS U BKIIOYEHUST KOMMYTaLMOHHOro Moayns OSM.

Mopynb pene cooepXUT OCHOBHOW MWKPOMPOLECCOP YNPaBfieHWUsi, BbIMOMHAOWMA byHKUMI0 06paboTku
uundpposbix curHanos (DSP), YCO, nopTbl KOMMYHUKaLMKN 1 CTaH4APTHbIE LMPOBbIE BXOAbI.

MopTbl kOMMyHUMKauum 1 moaynu I/O obecnedmBaloT BHELIHEE ynpaBneHme n OYHKUMWU MHAMKaumMm ons
SCADA vnu apyrux NpUNoXXeHUin yaaneHHoro ynpasneHus (pagno/moaem).

Lkad ynpaeneHuss RC Gbifl NpoTECTMPOBAH B COOTBETCTBMM CO CTaHaapTamu ToyHoctu EM. Cm. yactb 5
ansa 6onee noapobHOro onncaHus.

lpumeyaHue: Pa3sHbie modynu SIM ucrnonb3yromcesi 8 3agucuMocmu om CoeOUHeHHo20 ¢ HUM muna OSM. Cwm.
yacmb 10.5 Cnucok dononHumernsHo20 06opydosaHusi.

PykoeopcTeo nonb3osarens OSM UamepeHue m
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4.2 NMaHenb ynpasneHus (MY)

MY nmeet 3anevaTaHHyl0 MembpaHHyl0 knaBuatypy ¢ LED nogceeTkoln kHonok ynpaenenust n 320 x 240
KK ¢ nogceeTkor gnsi NpoBeAeHUst HOYHbIX paboT.

MaHenb ynpasneHusa ncnonb3dyeTtcs A8 AoCTyna K cneayoLwen nHdopmaumn:
e ynpaBrieHWNe PeKrnoy3epoM 1 MHANKaLMSA COCTOSAHNA
e nogpobHocTn onepaumn BO (XKypHan)
e  [POCMOTP U U3SMEHEHNE HACTPOEK CUCTEMbBI U 3aLLUTBI
e MPOCMOTP N U3MEHEHWE HACTPOEK KOMMYHUKaLMKN 1 cTaTyca NopToB
e  MPOCMOTP BCEX CHETUMKOB (cyeTunkm SCADA 1 CHETHUMKM M3HOCA)

. NPOCMOTP XXypHara coObITUNA.

BHewHun Bug MY unsobpaxeH Ha
pUCyHKe crneBa, kKaxpas rpynna
KHOMOK obbscHAeTCA B
cnegyroLen cekuum.

. CHCTEMA
OcHoBHoe MECTHBIA  AMCTAHL B PABOTE
YnpaBnehue

% . BcTpoeHHble B naHenb LED
UOKOKPUCTanNIn4yeckmum

Aucnneir (OKKH) oTpaxatoT ctaTtyc (Hanpumep Bkn.

unn Otkn.). Korga Haxumaete

KHOMKY  ynpaBneHus  HadnHaeT

murate LED wHAamkatop ‘HOBOrO

NOJA PoJ

craryca’, O3HavarLuin, yTO
n3mveHeHune Obino NPUHATO n
obpabaTbiBaeTcs. Korpa

U3MEHEHNEe  NoATBEepPXOEHO MU
BCTynaetr B pgeucteue, LED
wHaukatop  ‘ctaporo  crtartyca’
3aTyxaeT u LED ‘HoBoro crartyca’
il Ha4yMHaeT ropeTb MOCTOSAHHO. JTa
onepauus He AOMKHa 3aHUMaTb
Gonee ofgHOW CeKyHAbI.

LED “CUCTEMA B PABOTE”
MUraetT OAuMH pa3 B CeKyHOy npwu
HopManbHou paboTe.

Ynpasnenue XKO

Fopsune 0,._‘_\0\
KnaBuwm Saumura i@j

4 LED “Pabota Ha JluHun” roput
sounraor G Koraa akTMBMPOBAH pexum paboTa
S ‘-\Q,-‘ Ha nHUK. Pexum A

B Oun e aKTMBUpPYeTCs C 3KpaHa craTyca

ysors 3aWUTbl UMK yOarneHHo U MoXeT

OblTb [JeaKTUBMPOBaHa TOMbKO C
TOrO UCTOYHMKA C KOTOporo Gbina
3anylueHa.

m UsmepeHue PykosoacTteo nonb3osarens OSM
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4.2.1

MECTHbLIA
o

BKnN

OCHOBHbI€ KHOMKU ynpaBJrieHuns

AWCTAHLL
@

BKI/OTKI

PEXUM

‘' (BKIMKOYEH)

MY pgomkHa ObITb BKMOYEHaA Npexae YeM Mosfib3oBaTellb MOXeT
ncnonb3oBaTh €€ AN KOHTpons u ynpasneHus. [1Y Bknoyaetca ot
Haxatna nwobon kHomnku. [laHenb aBTOMAaTUYECKM BbIKNOYaETCs
€CNN He NpPOM3BOAMNTCSH HUKAKUX OEUCTBUA Ha MNPOTSKEHMM NATU
MUWHYT.

KHonka BKJ1/OTKN Takke npegocrasnseT BO3MOXXHOCTb
TectupoBaHusa XKK[ n Bcex cBeTtooMoaoB vHAuKauuu. Haxatue un
yaepXXaHne KHOMKWM npuBedeT K muraHuto Bcex LED u nosiBneHuto
TecToBoro wabnoHa Ha XXK[,.

Knonka PEXWM npegHasHayeHa Onsi YCTaHOBKWM pekroy3epa B
MECTHbIN UMW ANCTAHLNOHHBIA PEXNM YNpaBreHus.

Korga BbiGpaH MECTHbIV pexuM ynpasreHns , MHAMKaums AOoCTynHa
KaKk Ans MeCTHOro Tak M ANg AMCTaHUMOHHOro npocmoTpa, HO
ynpaBneHne MoxeT OblTb BbIMONHEHO Tonbko Ha mecTe. Korga
pekrnoy3ep HaxoguTCs B AWCTAHLUUOHHOM peXuMe  ynpasrieHus,
WHAVKaUMA JOCTYMHA Kak Anst MeCTHOro Tak 1 Ans AUCTaHUMOHHOrO
NpOCMOTpPa, HO YynpaBreHne MOXeT ObiTb BbINOMHEHO TOMbKO C
OVUCTaHLUMOHHOrO UCTOYHUMKA. [lpocMOTp BCcex [AaHHbIX 4Yepes
MecTHbIn XKK] goctyneH B Niobom pexume.

WckntoueHnem ABnseTcs pexnm KOHTPOIb
oTKMtodeHus. OTKMYEeHME MOXET ObITb BbIMOSIHEHO fIOKANbHO MIU
yAaneHHo, He3aBMCMMO OT pexuma ynpaereHusi, 4O Tex nop, rnoka
He BKMNIOYEH "pexnuM orpaHn4eHmnst oTKoveHns".

Korga BBegeHa ycTtaBka “OrpaHUYEHHbIN pexuM OTKMYeHMs” 1
YCTPONCTBO HaxoOWUTCS B pPeXume AMCTaHLUOHHOMO yrpaBreHus,
Torga KOMaHAabl Ha  OTKMAYEeHMe C  MECTHOTO  MCTOMHUMKa
3abnokMpoBaHbl UM ecnn  YCTPOMCTBO HaxoAuMTCA B  MECTHOM
pexvMe ynpaBneHus, Torga KoMaHAbl Ha  OTKMA4YeHue C
AVNCTaHLMOHHOIO MCTOYHUKA 3abrokmpoBaHbl. YcTaBka “OrpaHnynTb
PEXUM OTKIOYEHUST” MOXeT OblTb HAaCTpoeHa Yepes NOrmKky U yMHble
ceTu.

lMpumeyaHue:

e Bce uHmepgpeticei kommyHukayuu ekmoyass /O u nopmei
KOMMYyHUKayuu  mo2ym  6bimb  CKOHgbu2ypuposaHbl  Kak
MecmHbIl mak u ducmaHUUOHHbIU rosib3ogamerib.

KpacHas kHomnka ob6o3HaveHHas Kak ‘I’ ncnonb3yeTcs ons BKIOYEHWS
peknoysepa. [laHHaa onepaumns BbINOMHAETCA TOMbKO B Cryvae ecnu
1Y Haxogutca B MeCTHOM pexume ynpasneHuns. Ecnm Y
HaxoauTCs B AUCTaHUMOHHOM pexume yrnpasneHus, To onepauns He
BbIMOMHAUTCS.

DyHKUMA 3a8epXKKM BKIIOYEHUSA MOXET ObiTb 3anporpammMupoBaHa B
MY, 4ytobbl Npu HEO6X0AMMOCTU MO3BOMWUTL OMepaTopy yAanuTbes
Ha 6e3onacHoe paccTtosiHne. MNocne HaxaTus kHonku BKITFOYEH Ha
XKO nosBuTca cooTBeTcTBYylOLWee coobuieHne n LED wmHaukaTop
kHonkn BKJTKOYMEH HavHeT wmwurate. HaxaTtne kHonku CBPOC
OTMEHUT onepaLuio BKMOYEHUHA, B NPOTMBHOM Cry4ae pekrnoysep
npovsBeneT BKMOYEHUE T[NaBHbIX KOHTaKTOB MOCMe WCTeveHus
BpemMeHu 3agepxkn. Cm. yacTtb 8.1.

PykosoacTteo nonb3osarena OSM UamepeHue
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OTKN

O

4.2.2

‘o 3eneHas kHonka ob6o3HayeHHas kak ‘O’ wucnonb3yetca Ans

(OTKINKOYEH)  oTtknioyeHns peknoysepa. [aHHasa onepauus MoxeT 6bITb
BbIMOSIHEHA KaKk B MECTHOM Tak M B [AUCTAHUMOHHOM pexume
ynpasneHus.

lpumeyaHue: Kozda OSM He coeOuHeHo co wkagom yrnpasrneHusi, oba
LED uHOukamopa rnozauwieHsi.

KHonku ynpaBneHus XK

KK, MHOIOKPaTHOIO HaXKaTusi OaHHOW KHOMKW AONsi M3MEHEHUS HacTpoek
KoHTpacTa. Korga kHonka otnywieHa, koHTpacT XKK[ octaHeTca Taknum

@ KHonka koHTpacTa [logcTtponka koHTpacTta XKKI npomsBoantca nytem yaoepxaHus unu

KOTOpbIn OblsT H8 MOMEHT oOTnyckaHus kHorku, ecnm RC He 6bin
OTKIMIOYEH OT NUTaHus.

° KHonku OTn KHOMKWM npegHasHayeHbl And nepemelleHns no meHwo MY u

o ° HaBuraumm N3MEHEHUs1 3Ha4YeHNI HacTPOoeK.
o KHOMku BBEPX W BHW3 UCMOMb3YHOTCS AN U3MEHEHUST 3HAYeHUNn,

BBO/A

nocrne Toro kak Heobxogumoe none Obino  BblibpaHo ans
penakTMpoBaHusl. Ecnu nameHsiemoe 3HayeHue SBMAETCS YUCIOM,
TOorga MCMosb3ylTcA KHOMKM BIEBO W BhpaBo Ans  Bblbopa
M3MeHSIeMOW UMdpbl, KHOMKA BBEPX W BHM3 MWCMONb3ylTCcs Ans
N3MEHEHUS] 3HaYEHUs TONbKO BbiGpaHHOW LUdpbI.

KHonka BBO[ KHonka BBO[ ncnone3yetcs ans Bxoga B BbIOPaHHbINA MYHKT MEHIO.
Mocne HaxaTtus kHonku BBOL, XKK nubo nepexoaut Ha cneayoLwimi
BblGPaHHbIV MYHKT MEH0 Nnbo BbIGUpaeT yCcTaBkM B CKOBKax.

Bce HacTpoyku 3alumileHbl naposieM, KpoMe Tex KOTOopble A0CTYMHbI
MCNoNb30BaHUEM AN UCMOMNb30BaHWS KHOMKamMu ObICTpOro Aoctyna,
CM. YyacTb 4.2.3.

Maponb 3anpawwuBaeTcss aBTOMAaTM4YeCKW, Korga Morb30oBaTerb
NbiTaeTcs pPefaKkTMpoBaTh 3alUULLEHHbIE MapaMeTpbl MNepBblid pas
nocrie BkntoveHus MY. UcknoyeHnem aBnseTcs HacTporka dyHKLUn
A3, koTopasi He TpebyeT napons. [aponb yCTaHOBMEHHLIN 3aBOAOM
no ymonyaxuio - “NOJA”.

[na npumepa, kak BBOAUTL Naponbs cM. 4acTb 11.10.6.

KHonka CBPOC KHonka CBPOC wcnonb3yeTcs Ans BbiXOAa M3 TEKyLero MeHo Ha
A npeabigylWmi  ypoBEHb MEHI Wnu  ANna  OTMEHbl  M3MEHEHMUN
BbIGpaHHOro napameTpa.

KHonku ynpaenenus XKK[ obecneymBaroT 4OCTYN K Cneayowmnm GyHKUNSM B CTPYKType MeHto MY:

npoCMoTp cTaTtyca cuUcTembl, patbl " BPEMEHMN, COCTOsIHME peknoysepa
(BKMNOYEH/OTKMNIOYEH/3a6MOKMPOBaH), HEWUCNPaBHOCTEW W NpedynpexaeHun, craTyca 3alluThl,
ctaTyca |/O, cTatyca UCTOYHMKA NUTaHUSA, CUTHANoOB UHAMKALUWUW, CTaTyCOB MOPTOB KOMMYHUKALUN 1
BBE/EHHOW 3aLuThI

NpoOCMOTP XypHana cobbiTU, >XypHana onepauuii  BKIOYEH/OTKIMIOYEH, CYETYMKOB MW3HOCA,
CYETUYMKOB HewncnpasBHocTel, cyeTymkoB SCADA, HacTpoeK CUCTEeMbl, HacTPOeK Fpynn 3aluThl,
HacCTpOeK KOMMYHWKaLUK, HacTPOEK NPOTOKOIOB

nNpoCMoTp ngeHTndmrkauum komnoHeHTa RC 1 Bepcuin nporpaMmmHoro obecrnedeHus

N3mepeHue PykoBoacTeo nonb3osartena OSM
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e  NPOCMOTP CEPUNHOro HOMepa pekrnoysepa OSM, KoadhPULNEHTOB N3MEPEHUI U KANUBPOBKU

. MN3MEeHeHne ctaTtyca 3alTbl BCEX YCTABOK, KPOME MMEH rpynn 3alnTbl

e TecTupoBaHue paboTtocnocobHocTu I/O pene

e otknoyeHue MY n BKI/OTKI1 nuTaHna BHeLWHEN Harpysku

. npuHyaonTeribHoe CoOXpaHeHne CUCTEMHbIX OaHHbIX.

Cwm. vactb 11.10 gns I'IOD,pO6HOFO onncaHna Hasuraumm rno MeH U pacnosyioXXeHusa yCTaBOK.

4.2.3

KHonku 6bicTporo gocryna

KHonkun 6bICTpOFO OOCTyna no3BOJIAKOT onepaTtopy U3MEHATb CTaTyC 3alnTbl U akKTUBHYHO rpynny 3allUTbl
HaXXxaTuem OLHOW KHOMKW.

MY pocTynHa ¢ OAHOW U3 MATU BO3MOXHbIX KOHpUrypaumm kKHomnok GbicTporo goctyna. lNMpumedanue, ans
BO3MOXHOCTU WCMNOMb30BaHMUA KHOMOK ObICTPOro [0CTyna, OHW AOMKHbI ObiTb BBEAEHbl B HACTPOWMKax
cuctemsl (cm. YacTb 8.1).

HaxaTtne nobon n3 kHonok 6biCTporo goctyna ByaeT LMKNMYECKM M3MEHSTb COOTBETCTBYIOLLMIN napameTp
Ha BKJ1 n OTKI1, 3a ncknoveHnem KHOMKN akTMBHas rpynna (CM. Huxe).

TNMpumeyarue: Knonku 6sicmpoego docmyna He docmyriHbl Koeda egedeH pexxum paboma Ha fuHUU.

KHonka 6bicTporo goctyna 3ALL mncnonb3yeTcs onsi BKAKOYEHUS UM OTKIIOYEHMS 3aLUMUTbI.
Korga nHgukaTtop KHOMKM B nonoxeHunn OTK, BCe 3alUTHbIE 3NIEMEHTbI BCEX Py 3aluThbl
OTKIHOYEHDI.

Knonka ObicTporo pgoctyna 333 wcnonb3yeTcs Ans BKIOYEHUS W OTKIHOYEHMS BCeX
anemenToB 333 ans Bcex rpynn. Korga uHgvkatop B nonoxeHnn OTkn, Bce anemeHTsbl 333
(Bkntovast O33) OTKMOYEHDI.

lMpumeyaHue: Oma KHorka He akmueHa rpu pabome ¢ 00Hoga3HbIM peknoy3epom OSM 301.

KHonka ©bicTtporo pgoctyna O33 wucnonb3yetcs ANS BKAYEHUS WM OTKIOYEHMS BCeX
anemenToB O33 Anga Bcex rpynn.

lMpumeyaHue: Oma KHorka He akmueHa rpu pabome ¢ 00Hoga3HbIM peknoy3epom OSM 301.

KHonka GbicTporo goctyna AlB vcnonb3yeTca Ans BHOYEHMS U OTKMYeHus umkna AllB
ONS BCeX 3IeMeHTOB aBTOMaTMYeCKOro NOBTOPHOMO BKMOYEHWUS AN BCeX rpynn 3aLuThbl.

KHonka 6bICTp0F0 gocrtyna XH MCNnonb3yeTca AnA BKIHOYEHUA U OTKIMHOYEeHUA (byHKLI,I/IM
BKITHOYMEHNA HA XOJNO4HYK0 HArpy3ky Anda BCex rpynn 3alnTbl.

KHonka ObicTporo pgoctyna PJ1 ucnonb3yeTcd Ans BKIKOYEHWS U OTKIIOYEHWUS BCEX
aneMeHToB 3awuTtbl pexuma PJ1 gna Bcex rpynn 3awutbl. 3T1a yHKUMS MoxeT ObiTb
npuessaHa k pyHkuum XKIJl. Cm. yactb 6.1.8.

KHonka 6bicTporo goctyna Pl ucnonb3yetca ons Bolbopa, 04HOM M3 YeTblipex, aKTMBHON
rpynnbl 3awmThl. MNMocne Bbibopa noaxoasiien rpynnbl (oTobGpaxaeTca murarowmm LED),
HaxmnTe BBO[ ans aktnBauuv BbibBpaHHOW rpynnbl. 3meHeHne akTMBHOWM rpynnbl 3amThI
NPUBOAMUT K COPOCY BCEX 3aLLMTHBIX SNIEMEHTOB.

PykosoacTteo nonb3osarena OSM UamepeHue m
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KHonka 6bicTporo goctyna ABP ucnonb3yeTcsa Ans BKMAYEHUS M OTKAOYEHUS (OYHKLMK
ABP. Cm. yacTb 6.10.

KHonka 6bicTporo goctyna A3 ucnonb3yeTcs AN BKIHOYEHUS U OTKMoYeHUs dyHkumm A3.
CM. yacTtb 6.11.

BxnjSOricn KHonka GbicTporo goctyna 3MH vcnonb3ayeTcs Ansl BKITHOYEHUS] U OTKIIIOYEHMS] 3IEMEHTOB

o o
3MH (83MH1, 3MH2 1 3MH3) ansa Bcex rpynn 3awuTbl. CM. yacTb 6.2.12.

4.3 NMporpammHoe ob6ecnevyeHne CMS

MakeT nporpammHoro o6ecneyeHuss CMS npeaHasHayeH Of1si HACTPOWKM U ynpaBneHns BceMn yHKLUAMU
M ycTaBkamu. OTO NporpaMMHoe obGecreyeHve SABMSIeTCS KOMMIEKCHbIM MHCTPYMEHTOM ANl HACTPOMKM
YCTPOWCTBA U NO3BOSISAET MOJSb30BaTENIO:

e HacTpauBaTb YCTaBKW BCEX pere
e 3arpyxaTb BCE YCTaBKM C KOMMbIOTEPA Ha pene

e 3arpyxaTb BCE YCTaBKW, >XypHasnbl COGLITUA, MPOMUIN HeucnpaBHOCTE, NPounM Harpysku,
CYETUYMKM HEMCMPABHOCTEW, CYETUMKM M3HOCA C Perie Ha KOMMboTep

e npocMaTpuBaTb Yepe3 MHTEPHEeT Bce ycTaBku, ynpaBnaTb OSM, HacTpanBaTb 31eMEHTbl KOHTPONS
cTtaTyca 3aliMTbl, CMHXPOHU3MPOBaTb BpemsA/d4aty C 4acaMu KOMMblOTepa M CTupaTb AaHHble
npochunns Harpysku

e COPTMPOBATHL XYpHarbl U MHGOPMaLMO NPOGUNS NS YNPOLLEHNUS aHann3a AaHHbIX

e pacreyaTbiBaTb YCTaBKU U BCE apXMBHble JaHHble perne

e reHepupoBaTh rpacdunyeckoe oToGpaKeHne HeMCNpPaBHOCTEN U AaHHbIX MPOGUNS Harpysku

e UMNOPTMPOBAaTL U SKCMOPTUPOBATL HACTPOWKM YCTaBOK ANt UCMONb30BaHUSI APYrUM NMepCcoHanom

e HacTpamBaTb KpuBble COOCTBEHHble M cTaHZapTHble KpuBble BTX wcnonb3ysa rpaduyeckuin
UHTepdenc

e obecrneyvBaTb KOOpAMHALUMIO PeEre NyTEM MMMOPTa XapakTePUCTUK KOOPOUHMPYIOLLEro YCTPONCTBA
13 GUBNIMOTEKM KPUBBIX 3aLUUTHI

e HacTpauBaTb YCTaBKu NpoTokona Ans ynpasneHus co SCADA.

KomnbloTep ¢ 3anyuieHHbiIM CMS MoxeT coeouHuTbea Hanpsamyio ¢ RC yepe3 MecTHbin nopt USB
(pacnonoxeHHbi nog MY). Tun coeanHeHns B CMS gormkeH 6bITb ycTaHoBMEH Kak “Mpsimon”. USB nposog
JomkeH 6biTb Tuna A kK B n makcumanbHol gnvHHon 3m. Ecnu ucnonb3yeTtcs yanuHuTens nposoga USB
Toraa Heo6xoauM JOMNONHUTENBHbIA UCTOYHUK NMUTaHKUS.

CMS moxeT ObITb Takke coeanHEH AMCTaHLUMOHHO, Yepes nocrnegoBaTenbHoOe NpsAMoe, MHTEPHET MK ONTo-
BOMOKOHHOE coeauHeHune, 4Tobbl obecneuntb goctyn kK RC ans nHxeHepos.

Cwm. yactn 8.2 1 8.3 n NOJA-559 CMS [lomowb davn gna 6onee nogpobHOro onucaHusa ynpasneHus U
nHavkaumm yepes CMS n SCADA.

lpumeyaHus:
e B CMS, ceputiHbili Homep OSM onpedenssiem mun pekroysepa. Obpamume eHuMaHue, 4mo pekrnoy3zepbi OSM
312 co3daHbl kKak 3 ghasHbie ycmpolicmea.
e  Peknoy3sepsl ¢ 0.2A 033 co3daHbi kak “3 ®asHbie O33” ycmpolicmea.

m UsmepeHue PykosoacTteo nonb3osarens OSM
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4.4 Moaynb ncrouyHuka nutaiua (MUN)

MMM ob6ecneunBaetr DC nuTaHue (BbiNpsiMneHHbin AC), OTUNLTPOBAHHOE W  3alUULLEHHOE OT
nepeHanpsbkeHui, k SIM. O6bluHo, AC nuTaHue Ha Bxoge MUIM obecneunBaeTcs Yepes noHwxkarowmn TCH
UK OT NIUHUN C HU3KUM HanpsXKeHUeM.

JononHuTtenbHo goctyneH MU ¢ aBymsi Bxogamu anst npucoeanHeHns BTOporo uctodHmka AC nuraHus.

Bxogbl aBTomata MU u TepmunHan 3asemneHms 4OCTYMNHbI NOCe yAaneHns 3allMTHON KpbIWwkn. ABTomaThbl
MW pormkHbl BbITb OTKMKOYEHBI, Nepeq NepeknioveHmeM HanpsxeHus nutaHus co 110Bac Ha 220Bac wu
HaobopoT. PacnonoxeHne NnpoBoAKM N306paxkeHo Ha AnarpaMmme Huxe.

[pyras cTtopoHa UCTOYHMKA NuTaHnsa umeeT 6.3A M205 npepoxpaHuTenb, PacrnonioXeHHbIn Ha BepxXHENn
yacTu.

MUI nmeeT OOMONMHUTENBHYIO PO3ETKY PAaCrOfiOXKEHHY0 CrneBa OT aBTOMATOB, AMs MUTaHWUSA YCTPOWCTB
onepartopa, Takmx kak OlH.

MpepoxpaHuTtens
ABTOMAaTBI l
110V
@ / a NPEAYNPEXAEHNE
[EPEKITIOYATE]b NEPEKNIOYATD
OIMNEPATMBHOIO
Boronur. ele| oneramiono” | BT
poseTka _| 7 OTKIIOUEH
| 220V
\ I
[~
ee
—ﬁ) MepekntovaTenb
\ BXOOHOIO HanpsXeHuA
TepmuHan
3a3eMneHus
L NE

MUcTouHuk AC nutaHua

lMpumeyaHrue:
o MUIT c d8yms exolamu, cofepxxum 2 X nepeknoyamersi HanpsikeHUs, 2 X 8mMopuYHbIX npedoxpaHumerns u 2 X
ucmoyHuka AC numaHusi. CMm. yacmpe 10.5 Criucok dononHumernbHo20 obopydosaHus .

NPEQYNPEXOEHWUE: 3asemnaowmid nposod JOJIKEH GbITe nogkroyeH,
Jaxe eCni OH HaXxoaWTCA B MacTepCKoW / ncnbltatenbHoi nadopatopuu.
HecobntoaeHwe atoro TpeboBaHUs MOXKET MPUBECTU K MOBPEXAEHWIO
ofopynoBaHUA UNK TpaBMe.

PykoeopcTeo nonb3osarens OSM UamepeHue m
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4.5 Moaynb SIM

SIM obecneuvBaeT ynpaBreHWe MOLLUHOCTbIO, 3apsaky OaTapen, Bknwo4vaeT B cebs KoHOeHcaTopbl
obecneunBaroLLme SHEPIMIO AN OTKIMIOYEHUS N BKITIOYEHNS KOMMYTaLUMoHHOro moaynsa OSM.

Mogaynb SIM npeobpasoBbiBaeT curHarbl ynpaBneHus ¢ pene Ha OTKNIOYEHNEe/BKMOYEHNE B MMMNYIbCbl TOKa
npunaraemble K KaTyllKe MarHuta, Angd nepeBoga KOHTAKTOB BO BKIMIOYEHHOE M OTKITHOYEHHOE MONOXEHUE.
SIM Takke npeobpa3oBbiBaeT CTaTyc BCNomoratenbHoro nepekniovatens OSM B nornyeckuin curHan
no3vunm, Anst UICNONb30BaHUS 3aLLUUTON U ANeMeHTaMu MHAUKaLMK perne 1 unbTpyeT aHanorosbIn cuUrHan
OT KOMMYTauMoHHoro mogynsa OSM.

Mogayrnb SIM KOHTpOnMpyeT UcnpaBHOCTL Lienu kaTywkn OSM. B 3aBucnmocTun oT npobnemsl B XXypHane RC
OygeTt 3apermctpupoBaHO coObliTue HeucnpaBHocTM ‘OSM OC’ (pasoMkHyTas uenb), ‘OSM K3’ (kopoTkoe
3amblkaHue) nnu ‘N3onmpoBaHHas kaTywka' (MexaHu4eckoe OTKIYEHME).

KoHOeHcaTopbl OTKMHOYEHUS U BKIIOYEHWS MMEKT [JOCTaTOYHYI0 €MKOCTb Ans obecneyeHusi MOSHOro
paboyero umkna sksmBaneHTHoro O — 0.1¢c — BO — 1c — BO — 1c — BO. KoHaeHcaTopbl nepesapsxkarTcs 3a
60 cekyHA nocne BbINONHEHWS Takoro paboyero uukna.

KoHpeHcaTopbl 3apsixatotcsa B TedeHun 60 cekyHa (o1 MUIMT) nocne coeamHeHuns coegmMHuTenbHOro kabens k
peknoysepy.

K PENE

BXoQq KAKE BbIXO[ MWralowmii cBETOAUOA COEAVHWTENLHbIN K PENE
NATAHWUA NMUTAHUA (MHAuKaums KABENbL K OSM CAN-wuHa n
DC 12B pabotbl SIM) WCTOYHUK NUTaHKA

lpumeyaHue: Wcnonb3yromces pasHbie Modynu SIM & 3asucumocmu om muna rnpucoeduHeHHo2o OSM. Cm. yacmsb
10.5 Cnucok dononHumensHo20 060pydo8aHuUs.

4.6 Moaynb pene

Mopaynb pene oTBevaeT 3a Bce (pyHKUMM AocTynHble B RC no cpeCTBOM B3aUMOAENCTBUS C PEKIOY3epoM
OSM, SIMn I1y.

Mogynb perne BbINONHAET cnegyowme yHKUUK:

m UsmepeHue PykosoacTteo nonb3osarens OSM
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M3mepeHue

3awuTty

KoHTponb

YnpaBneHue n uHgmkauuio.

SIM Ethernet nopt
coeauHeHUe

il

T7 —~ X
NOJA POWER @g

27 |:| {:I < SIM CoeauHeHune

T/

C < CoepavHenue moayns 1/0
Manens (RS232P) > D REL-02
J[ /‘/\ -~

S
e et M) [ [ e == Egﬁ%
f cooooo0o )|

105 = = _[W = | .

USB A USB B USB C LED uHpukatop RS232
BX1 BX2 BX3
pa6oTbl pene SCADA Mopt

SIM coeanHeHune Ethernet nopt

NOJA POWER

Nanenes (RS232P) » REL'15 ‘
‘ A
| |

Manenb USB (CMS)

i

m SIM coeguHeHue

‘ CoepauHeHne moayns /O

|
I " RS232

USB A | [~~SCADA nopr BX1 BX2 BX3

USB B

Cnot anA yctaHoBKM SIM-KkapThbl

Wi-Fi anenna 4G aHTeHHbI GPS LED unpukatope LED wHankatop

Wi-Fi, 4G n GPS pa6oTbl pene

MopTbl KOMMYHUKaunun

Pene RS232 USBA USBB USBC LAN Wi-Fi 4G GPS
REL-01 X X X X

REL-02 X X X

REL-15 X X X X

REL-15-4GA (Espona/APAC) X X X X X
REL-15-4GB (Amepuka) X X X X X X X

lpumeyaHus:

o [lna wkagpa ynpasneHuss RC15 docmynHbl pasnuyHbie modynu REL-15 docmynHel e 3asucumocmu om
rnoddepxxusaemoeo mura comosoli cessu. Cm. 4yacmb 10.5 Crnucok dononHumernsHo20 06opydosaHusi.

o Modynb pene 15 umeem mpu dononHumernbHbix LED dns undukayuu cmamyca Wi-Fi, 4G u GPS. Cwm. yacmb
10.3.1.2 Perte.

PykoeopcTeo nonb3osarens OSM UamepeHue m
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4.7 UHTepcencbl KOMMyHUKaLmn

OunctaHumoHHoe coeauHeHne ¢ RC MOXeT ObiTb OCYLLECTBMEHO MyTEM COeOMHEHUsA ¢ UHTepdencamm
KOMMYHMKaLUN MU NyTEM UCNONb30BaHUA AONONHMTENbHBIX |/O Mogynen.

Bce uHTEepdencbl kKommyH1kauum Bktodas 1/O mogynu n nopTbl KOMMYHUKaUUM MOTYT BbITb Ha3HaYeHbl Kak
MECTHbIN TaK U ANCTaHLUMOHHbLIA NoNb3oBaTeNb.

Bca npoBogka MNOPTOB KOMMYHMKAUUKW [OIMKHA OblTb M3 3KPAHUPOBAHHbIX MPOBOAOB C 3KpaHamu
3a3eMIEeHHbIMU TOMbKO C OOHOrO KOHLAa Ha 3asemneHue wkada RC. [lMposBogka KOMMYHUKALMOHHOIO
o6opynoBaHusi, B MeCcTe Bbixoda U3 wkada ynpasneHus RC, gomkHa 6biTb n3onvMpoBaHa Ha MUHUMYM 3kB
C 3awuTon OT nepeHanpsbkeHun 1kBT wnm Gonble Ans npegoTBpalleHusl MPOHWKHOBEHWUS] BHELLUHMX
nepeHanpshkeHu B WKad ynpaeneHus. Takke, AOIMKEH ObITb YCTAHOBMEH COOTBETCTBYOLWMIA hEPPUTOBDIN
GunbTp RFI, pacnonoXeHHbIN ¢ BHYTpeHHEN CTOpPoHbl RC, Kak MOXXHO GIivbKe K HUXKHEW CTEHKe.

Ecnu ycTtaHoBrneHa aHTeHHa Ans YCTPOMCTB CBA3W, Takke Heobxoammo yctaHoButb OlNMH Ha HKHel cTeHke
Wwkadpa ynpasneHus.

Wkad ynpaBneHnsa RC nocTaBnsieTcsa C MOHTaXHOW NaHenbk Afs YCTPOWCTB KOMMYyHMKauuu, And
yCcTaHOBKM 0b6opyaoBaHust paamepoM He 6onee yem 300w x 1658 x 180r mm. RTU MoHTaxHasa naHens YCO
OocHalweHa 06apalwkoBbiMi rankamn. [lonb3oBaTenb MOXET MNPOCBEPNUTbL OTBEPCTMS ANA  MOHTaxa
nogxoaswero YCO.

4.7.1 MecTHble uncppoBbie BXxoabl

Pene nmeeT Tpu cTaHOapTHbLIX MECTHbIX LUMAPOBLIX BXO4a. STUM BXOAaM MOryT ObiTb HasHaveHbl Nobble
CTaHAapTHble PYHKUMM yrpaBrneHus, CM. YacTb 8 YnpasneHve u nHamkaums Ans onnucaHus norHoro cnmcka
AOCTYMHbIX YNPaBeHWUN.

LlM(*)pOBble BXOAbl ABINAKOTCA CyXnMm coeanHeEHNAMUN, KOTOpPble HE Tpe6yIOT HanpsaXeHna ona yCtaHoBIEHUA
coenHeHUA.

Bxogbl He M30J1MpoBaHbl N HE OOJTXKHbI ObITb HanpAaMyr coeuHeHbl C npoBoAaMun BbiIXOo4ALMMU U3 LIJKa(ba
ynpasiieHus. Ons wnsonauun BXOAOB, npn coeguHeHunm C BHELWHUM O60pyLI,OBaHVIeM, OOIMKHO ObITb
MCMOJ1Ib30BAaHO NMPOMEXYTOYHOE perle.

TUNWYHBIM NPUMEHEHUEM 3TUX BXOAOB SIBMSETCS KHOMKa BKIOYEHMWSI TMaBHbIX KOHTAKTOB BbIHECEHHas B
OCHOBaHuWe LWkada YynpaeneHns WM nepeknoyaTens Ans MHOWKAUMW  OTKpbIBaHUS OBepu Lwkada
ynpaBneHus.

O6Lwpe Te pMUHabI

Mogaynb pene

OO0 OO0
BXOL 1 | BXO4 2 | BXO4 3

TepmuHanol moayna pene
[ S Sy e

Lindposble Bxoabl

BXOA4 1 BXOA 2 BXOA 3

m UsmepeHue PykosoacTteo nonb3osarens OSM
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4.7.2 dononHutenbHble moaynum |/O

Co wkadpom ynpasneHns RC gononHUTensHo MoryT BbiTb NocTaBneHsl 4o AByx moaynen /0. Kaxabin
mMoayrnb I/O nmeeT BoceMb BXOAOB M BOCEMb BbIXOO0B 6€3 HanpskeHUst C HopMarnbHO OTKPbITEIMU 1
HOPMaribHO 3aKPbITbIMU KOHTaKTaMMu.

Ona kaxpgoro Bxoda MOXeT ObiTb 3anporpaMMupoBaHa nobas (YHKUUS  ynpasBneHus, WUCMonb3ys
nporpammHoe obecneyeHne CMS, cM. 4acTb 8 AnA ONUCAHUS MOMHOMO CNMcKa (OYHKUMI ynpaBneHus
AOCTYMHbLIX AnA moaynei 1/O. Takke, ONS KaxOoro BbIXoAa MOXeT OblTb 3anporpaMMupoBaHa noGas
KOMBUHaLUMA OOCTYMHbIX MHOUKALUMI, CM. YacTb 11.6 ANS onucaHus NorHoro cnucka AoCTYMHbIX MHAUKALWA.
3aBopckne HacTPOViKM PyHKLMIA ynpaBneHnsa U UHAVKauun ana mogynei 1/O onucaHbl B Yactu 8.4.

1/O Bbixoabl
MHBB BKDHIZII Bbixog 1 NC Gj\
Bxog1 (+) ._D— Bbixogq 1 NO €—m—
Bixan? (+) D Bbixog 2 NC Oj\
Bron3 (+) @—— | Buon 2NO. &——
Bbixog 3 NC Oﬁ
Bropd (+) ‘—D—
Bbixog 3 NO &———
1
Bxoas (+) ._D_ Bbixoz 4 NC Oj
Bxogf (+) -—D— Bbixog 4 NO €&——
Brog? (+) ._D_ Bbixog, 5 NC Oj\
Bxogl (+) 0—| I— Bbl\xo'u' SNO &——
Bbixog, 6 NC j
. Bbixog 6 NO €&——
OO [-)  p—
Bbixoa 7 NC 0_\l\
Berog muTadma DC Bbixog, 7 NO @=—
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4.7.3 MopT RS-232

Ha pene nmeetcsa nopt RS232 ansa coeanHeruns ¢ YCO.

MopT RS232 He gormkeH GbiTb HANPsIMyl0 COEQUHEH C MPOBOAAMM BbIXOASLLMMU M3 LWiKada ynpaBneHus. B
MecTe Bbixoda M3 Wwkada ynpaesneHus RC, gomkHa ObiTb u3onuposaHa Ha MuHuMmym 3kB ¢ 3awmTon ot
nepeHanpsbkeHun 1kBT nnn 6onblie Ansg npegoTBpalleHNss MPOHUKHOBEHWUS] BHELLHUX NepeHanpsKeHun B

WwKadc ynpaeneHus.

MopT RS232 He go/mkeH ObiTb COEAMHEH HampsiMyld C MPOBOAAMM BbIXOASALIMMMU U3 LWIKada yrnpaBneHus.
Mpy nogknoyYeHnn kK 06opyaoBaHMI0 BHe LiKadha ynpaefieHus AoMmKHa OblTb MCMOMb3oBaHa MUHUMYM 3kB
n3onAUMsa M MUHUMYM 1KBT 3awimTa OT nepeHanpsKeHuit.

DCD

RX

TX

DTR

GND

DSR

RTS

CTS

O(O(N|O|O|R_|WIN|F-

RI

RS-232 DB9

OcHOBHble HacTpowku nopTta AOCTynHbl Yepe3 [1Y, kak nsobpaxeHo Hwxke. [JononHWTenbHblIE HaCTPOWMKM

[AOCTYMHbI TOMNbKO Yepes3 KOMMbIOTEP C YCTAHOBMEHHbIM NporpaMMHbIM obecneveHem CMS.

Hasuvrauma no naHenu

HACTPOUKK RS232

[Bkrroyume naHesnb] = [CTATYC CUCTEMbBI = TN coeauHeHus MoAaeMm
Pexum ycTp MeCTHbIN
[Haxmume CEPOC] = CKOp nepej AaHHbIX 19200
4 [BOMHOW TUN NosioBUHA
[[/TABHOE MEHIO] cooTB Huuyero
& [Hacmpolku cucmemsi]
& [Hacmpoliku nopmos]
& [RS232] =
HacTpoviku nopTta
HanmeHoBaHue O6o3HauYeHue Owvana3oH PaspeweHue 3aBo,qc!<ue
HacCTPOMNKN
Twun coeguHeHus Tun coeamnHenunsa | OTkn/lMocnegoBaTenbHbin MNpsvoin/ NA OTkn
Pagno/GPRS
Pexwum ycTpoincTea Pexwum yctp Local/Remote NA MecTHbIN
CkopocTb nepeagayn Ckop nepep, 300/600/1200/2400/4800/ NA 19200
OaHHbIX [AHHbIX 9600/19200/38400/57600/115200
[BowHon Tun [BonHon Tnn MonoBuHa/llonHbIN NA [NonosuHa
CooTeetcraue Coots Huuero/YeTHblit/HeyeTHbIi NA Huyero

IMpumeyaHue: Nopm RS232P siensemcsa uHmepcgpeticom I1Y.

4.7.4 MopTbl USB

Ha pene umeeTtca tpu USB nopta — USB A, USB B 1 USB C. ObopyaoBaHue ¢ nocrnegoBaTesibHbIMU
noptamm USB mMoryT 6biTb COeAMHEHbI HanpsiMykd. OTU MOryT OblTb WCMONb30BaHbl ANS COEeAMHEHUS
PasnnYHbIX TUMOB KOMMYHMKALMOHHOrO 060pyA0BaHUS.

N3mepeHue

PykoBoacTteo nonb3oBarensa OSM
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Bo3moXHO nogknoyeHne opyrux nHTepdgencos, Takux kak nocneposatenbHbeid, Wi-fi n TCP/IP, ncnonb3sys
COOTBeTCTByIOLLI,VIel USB apganTepbl.

USB nopTbl He JOMKeH BbITb COEANHEHbI HANPAMYIO C MPOBOAAMM BbIXOAALLMMM U3 LWKada ynpaBrieHus.

USB nopTbl UMET 3almTy oT neperpy3skun. Cm. yactb 4.8.3. [JononHUTEeNbHbIE HACTPONKM MOPTOB AOCTYMHbI
TOJBbKO Yepes3 KOMMbIOTEP C YCTAHOBIIEHHbLIM NPOrpaMmmHbiM obecneyeHem CMS.

lMpumeyaHue 1: Yepe3 nopmsi USB moxem b6bimb nodknodeHo mosibko obopydosaHue odobpeHHoe NOJA Power.
Hasuvraumsa no naHenu

[Bkrirouume naHesnb] = [CTATYC CUCTEMBbI = [Haxmume CBPOC] =
HACTPOMKM USB A

4
[FTTABHOE MEHHO] Tun coeanHeHus OTKN
& [Hacmpotiku cucmemai] Pexum ycTp MeCTHbIN
& [Hacmpoliku nopmos]
G [USB A] =
HacTtponku nopra
HaunmeHoBaHue O6o3Ha4YeHue Owana3oH PaspeweHue ﬁlaBo'qc'f"e
acTPOMKHM
Tun coeanHeHus Tun OTtkn/lNMocneanoBaTtenbHbIl Mpsimon/ H/O OTKkn
coenHeHns Mopewm/
Pagno/LAN/WLAN/GPRS
Pexum Pexwum yctp MecTHbIN/ONCTaHLUNOHHbIN H/O MecTHbIN
yCTponcTBa

4.7.5 MopT Ethernet (LAN)

Pene REL-01 umeet Ethernet nopt RJ45. 3T0T nopT wucnonb3yetcs Afs MPAMOro COeauHEeHus C
WHTEPHETOM BBEEHHOE KOMMYHMKaUMOHHOe 0b6opydoBaHue.

OcHOBHble HacTpPOMKM NopTa JOCTYMNHbI Yepe3 1Y, Kak nokasaHo Huxe. [ononHnTenbHbIE HAaCTPOKKKN nopTa
AOCTYMHbI TONBbKO Yepes KOMMbIoTEP C YCTaHOBIMEHHbIM NporpamMmmHbiM obecneyveHnem CMS.

Jlio6ble Ethernet nposBoga Bxogswme B WKad ynpasneHWs AOMmkHbl ObiTb n3onuposaHbl. PekomeHayeTcs
ucnonb3oBaTb ONTOBOMOKOHHbIA Kabenb. Ethernet kabenb, B MecTe Bbixoda M3 wkada ynpaenexHus RC,
JOMKeH OblTb M30MMPOBaH C 3alUMTON OT nepeHanpsbkeHui. Tawkke, OOIKeH ObiTb YCTaHOBMEH
COOTBETCTBYIOLWNA heppuToBbIi PunbTp RFI, pacnonoXeHHbI ¢ BHYTPeHHeW CTOpoHbl RC, Kak MOXHO
Onmxke K HWXKHeW cTeHke. OkpaH kabenst formkeH ObiTb 3a3eMiieH CO CTOPOHbI KNMeHTa (He CO CTOPOHBI
WwKacha ynpasneHus).

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

ucrnonib308aH 000bpeHHbIt NOJA Power nepexodHuk ¢ USB Ha Ethernet.

Cneundukaums

Twn Ethernet: 10/100 Basa-T coBMeCTUMBbIN
3HayeHus LED: JleBbit (OparxeBbin) = CoeanHeH, MNpaBbin (3eneHbin) = AKTMBEH

Ethernet kabenb He Bbixoasawwmi n3 wkacpa Cats, HeakpaHupoBaHHas BuTas napa (UTP). MakcumanbsHasa
yrnpaBreHus: ONVHHa=1m

Ethernet kabenb Bbixogswwmi wn3 wkadga Cat6, SkpaHupoBaHHas donbron Butaa napa (S/FTP). MakcumanbHas
ynpasneHus: anvHHa=90m nocne OlMH.

lpumeyaHue: [ns coeduHeHul eHe wkagha ynpaeneHusi yepe3 Ethernet kabesnb, domkHa 6bImb obecriedeHa
3awuma om nepeHanpskeHutd (NOJA P/N: EthernetSurge-01).

PykosoacTteo nonb3osarena OSM UamepeHue
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Hasurauuns no naHenwu

[Bkriroyume naHersnb] = [CTATYC CUCTEMbBI =
[Haxmume CBEPOC] =

4

[OCHOBHOE MEHKQO]

HACTPOUKK LAN

TN coeauHeHus

PeXum ycTp

ABTOMaTWY nofyyaTb IP aap
IP aapec

Macka noaceTu

LAN
JAVNCTaHLMOHHBIN
HeT
192.168.1.150
255.255.255.0

& [Hacmpoliku cucmemai] Wnw3 no yMONYaHuo 192.168.1.1
& [Hacmpoliku nopmos]
G[LAN] =
HacTtpoviku nopTta
HanmeHoBaHue OGo3Ha4yeHue Ownana3soH PaspeweHune ::laBop.clme
acTpoOMKu
Tun coeanHeHus Tun coeanHeHus OT1kn/LAN H/O OT1Kn
Pexum ycTponctea Pexum yctp MecTHbIN/ONCTaHUMOHHbIN H/O [OnCTaHUMOHHbIN
ABTOMaATUYECKM AsTOMaTU4 Oa/Het H/O Het
nony4ats |P agpec nony4ats IP agp
IP anpec IP agpec Beeaute IP agpec ans wkada | H/O Het
ynpasnexusa RC.
Macka nogceTu Macka nogceTu BeeauTte macky noaceTu. H/O Het
H/ Het
LLnto3 no ymonyaHuto Lnto3 no BeeauTe LUM03 N0 YMONYaHMIO. A
YMONYaHUI0

lMpumeyaHust:

e [Ins modynsa REL-01 Hacmpoliku nopma LAN u e2zo cmamyc He omobpaxxaromcs.

e Ymobbi Hacmpoums Ho8yto KoHguaypayuto DHCP, LAN nopm domkeH 6bimb 8bisedeH U 88e0eH 3aHO8O0.

HaBurauus no naHenwu
[Bkmoyume naHens] = [CTATYC CUCTEMBI]
& [Mopmbl kKomMmyHUKayud]

B[LAN] =

4.7.6 Wi-Fi

CTaTyc LAN

OOHapyx Tun LAN
CKOHOUIrTUN LAN
PexuMm ycTp ANCTaHUMOHHbIN
ABTOMATUY nony4yaTb IP aap HeT
IP Aapec 192.168.1.150
Macka noaceTwu 255.255.255.0
W03 No yMONYAHUI 192.168.1.1
MAC EO0:A1:98:01:01:15

oTn Nnon
nakeToB 930 929450
ownbok 0 163

Moaynbe REL-15 umeet dyHkuuio 6ecnpoBogHoro coeguHenmsa Wi-Fi. Wkad ynpaeneHvs nogaepxviBaet
802.11b/g/n Bepcum npoTtokonoB Wi-Fi paboTtatowmux B gnanasoHe 2.4-ITy 1 uMeeT AanbHOCTb ENCTBUSA A0
130 mMeTpoB C aHTEHHOW pacnonoXeHHoW BHe wWwkadpa ynpasneHns (50M C aHTEHHOW pacnonoXeHHoW

BHYTPM LiKacha ynpaBneHus).

B cny4yae ucnonb3oBaHUA BbIHOCHOM a@HTEHHHI, orpaHun4unTenn nepeHanmeeHMVl OOJTKHbl  KPpennTbCA
HenocpenCTBEHHO K nony u.||<acba ynpasneHn4. Jllobble kabenbHble MOAKMYEHUs K u.||<acby ynpasneHnda
OOJDKHbI OCYLLUEeCTBIIATLCA 3KPpaHUPOBaHHbIMU kabenamn. Takke obsAsaTenbHO AoMkHA ObITb obecneveHa

3awuTta oT ﬂepeHal‘Ipﬂ)KeHVllZ.

N3mepeHue

PykoBoacTteo nonb3oBarensa OSM
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YCTpPoMCTBO MOXeT ObITb HazHavyeHo kak “KnmeHT” unu kak “Todka gocTtyna”. Ecnm ycTponcTBo HasHavyeHo
kak “Touka JocTtyna”, Torga moryt 66ITb OAHOBPEMEHHO COEAMHEHbI MakCMMyM 5 4 KnueHTa, HO paspeLleHa
TONbKO OHAa CECCUS Ha KaXkablA NPOTOKO.

Mpwn KoHUrypaumm ycTponcTBa Kak “Touka [JocTyna”, oTobpaxatTcs CriefyoLme HacTPOnKu.

HaBuvrauma no naHenu

[Bkriroyume naHesnb] = [CTATYC CUCTEMBI] =

[Haxxmume CBPOC] =
4

HACTPOUKU WLAN

Tun coeAuHeHUs
PeXuMM ycTp

Pexum coeanHeHus

WLAN
JMCTaHLMOHHbIN

Touka AocTyna

[OCHOBHOE MEHIO] SSID NOJA-1513021330055
ABTOMAaTUY nony4dyaTb IP aap ha
% [Hacmpodiku cucmembi] IP Aapec 192.168.0.1
& [Hacmpotiku nopmos] Macka noaceTu 255.255.255.0
Wi-Fi Tx MowHOCTb Hu3kas
G[WLAN] =
HacTpoviku nopTta
HaunmeHoBaHue O6o03Ha4YeHue Owana3oH PaspeweHue ﬁaBOp‘c'f"e
acCTPOMKKN
Tun coeanHeHus Tun coeANHEHUN OTkn/WLAN H/A, OTKn
Pexum yctporictea Pexum ycTp MecCTHbIW/ANCTaHUMOHHBIN HIL AVCTaHUMOHHbIN
Pexum coegmnHeHmns Pexxum coegnHeHus Touyka Joctyna/KnueHt H/O Touka goctyna
SsID! SSID H/O H/O NOJA-cepuiiHbIit
HOoMep pene
ABTOMaTUYECKU ABTOMaTUY Ha/Het H/O Ma
npucsanBaTb Ip? npuceameatb IP
IP Anpec® IP Anpec BeeauTe IP agpec H/O 192.168.0.1
Macka nozcet Macka noaceTtv H/O H/O 255.255.255.0
MowHocTs Wi-Fi* MowuHocTb Wi-Fi Bbicokas/CpeaHsis/Huskas | H/I Hu3kas
lMpumeyaHus:
1. Uwma mouku docmyna “SSID” moxem 6bimb HacmpoeHo mosibko Yyepe3 CMS. 1o ymonyaHur UMS MOYKU

PykoBoacTteo nonb3oBarena OSM

0ocmyna siensiemcs “‘NOJA-cepuliHbil Homep perne”. B pexxume moyku docmyna, npedycmaHo8sIeH KoY cemu
(maponb) “12345678”.
Ecnu ebibpaHo ‘[Ja” mouka docmyna npuceausaem |P adpec asmomamuyecku 07151 MakCumym 5 KIueHmos 8
coomeemcmeuu C yKaldaHHbiM Quarna3oHoMm. Ecnu ebibpaHo “Hem” knueHm OomkeH 6ydem umemb
Oeticmeyrowjuti |P adpec e npedenax ykasaHHO20 Ouarna3oHa. Ecnu ebibpaHo "[a", mouka docmyna
npedocmasnsiem |P adpec asmomamudecku. Ecnu ebibpaHo "Hem", knueHm OQommkeH 6ydem umemb
Oeticmsytowull IP adpec. B amom criyyae k mo4ke docmyrna Mo2ym noOKMoYUMbCS 4 KnueHma.
IP Adpec domkeH 6bimb 8 rpedenax 00HO20 u3 criedyrouux duana3oHo8 YacmHoU 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
3HayveHus 3a npedenamu daHHO20 Ouarna3oHa Mo2ym He pabomame.
Oma ycmaseka ucrionb3yemcsi Ona oepaHuyeHusi mowHocmu Wi-Fi. Bbicokasi mouwjHocms (18+/-2) 0Bbm)),
cpedHss MowjHocmb (10 +/-1)0Bbm) u Hu3kass mowHocmb (7 +/-1)0bm)).

NamepeHue
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Hasuraumsa no naHenmu

[Bkrirouume [MaHens] = [CTATYC CUCTEMBbI]

& [Mopmbl kKoMMyHUKauud]

G[WLAN] =

cTaTyc

PEXUM YCTp
PEXUM COeAMHEHMSA

ObHapyx Twn
CKOHOUI Tun

CTATYC WLAN

WLAN
WLAN

To4yka AOCT 3anyluy

JVCTaHLIMOHHbIN
Toyka ApocTtyna

SSID NOJA-1513021330055
ABTOMATUY NpucCBBamBaTb IP ha
IP Apgpec AP 192.168.0.1
MakToB oTn 5 Non 177
MAC and IP aapec MOAK/HWYEHHbIX K/MEHTOB:
E1: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
Mpu koHpUrypaumm ycTponcTaa Kak “KnveHT”, oTobpaxatoTcsa cnegytowme HaCTPONKM.
HaBuraumsa no naHenu HACTPOWKIA WLAN
[BKniotlume HaHenb] = [CTATVC CMCTEMbI] = Tun coeauHeHusa WLAN
[Haxmume CEPOC] = PexuMm ycTp AUNCTaHUMOHHbIN
U PeXxum coeanHeHus KnneHT
[OCHOBHOE MEH:‘O] ABTOMATWMY nony4vyaTb IP app HeT
IP Aappec 0.0.0.0
& [Hacmpotiku cucmemsi] Macka noaceTu 0.0.0.0
& [Hacmpotiku nopmos] W03 No ymosi4aHuio 0.0.0.0
MOWHOCTb Wi-Fi Hu3kas
G[WLAN] =
HacTtpowku [NopTa
HanmeHoBaHue O6o3Ha4veHue Onana3oH PaspeweHune ElaBop.clme
acTPOMKM
Tun coeanHeHus Tun coeanHeHus OTtkn/WLAN H/O Otkn
Pexwum yctpoincTea Pexwvm ycTp MecTHbIN/ANCTaHLMOHHBIN H/A, [MCTaHUMOHHBIN
Pexnm coegnHeHus | Pexum coegmHeHus Touka goctyna/KnveHt H/O Touka goctyna
ABTOMaATUNYECKM AsTomaTuy nonyyatb | Ada/Het HIL Oa
nonyyats IP agpec’ | IP agp
IP Anpec IP Anpec BeeauTe IP agpec H/O 0.0.0.0
Macka nogcetu Macka nogcetu BeeauTte macky noacetu. H/A, 0.0.0.0
Lnto3 no LLUro3 no ymonuanuio | BBeante Lno3 no | HQ 0.0.0.0
YMOMN4YaHuto YMOJT4aHuto.
MowyHocTb Wi-Fi MowyHocTb Wi-Fi Bricokas/CpegHas/Huakas H/O Hu3skas

lMpumeyaHue:
1. Ecnu ycmaska “ABToMatud nonyyatb IP agp” ycmaHoeneHa Ha “Hem”, “IP Adpec”, “Macka nodcemu” u “LLino3
rno ymon4arur” 6ydym omobpaxeHbl U docmyrnHbl 055 HacmpoUliku. Ecriu ycmaeka “ABTomatvy nony4aTtb IP
agp” ycmaroeneHa Ha ‘[a”, monbko “LUno3 no ymonqaHuro” 6ydem omobpaxkeH u docmyreH 0715t HaCmMpPOUKU.

N3mepeHue

PykoBoacTteo nonb3oBarensa OSM
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Hasuraumsa no naHenu

[Bkrirouume naHersnb] = [CTATYC CUCTEMBI)

& [Mopmbl kKoMMyHUKauud]

G[WLAN] =

a4.7.7

MoOUNbLHbLIN UHTEPHET

cTaTyc

SSID

ownbok

ObHapyx Twvn
CKOHpUr TUN

PeXMM ycCTp

Pexum coeanHeHus
KayecTBO CuUrHana

NMakeToB

CTATYC WLAN

coeavMHeH C AP
JMCTaHLMOHHbIN

NOJA-1513021330055
ABTOMaTUY nonyyaTtb IP aap
IP Ajpec

Macka nogceTtwu
W03 MO yMOMYAHUIO

Nep
7
0

192.168.0.1
255.255.255.0

WLAN
WLAN

KnnenT
Xopouee

ha

0.0.0.0
non
204
0

Moaynb REL-15 moOxeT MMeTb MOBWUMbHBIM WHTEPHET MOAeM KoTopbln nogaepxmsaetr 2G, 3G wn 4G
WHTEpHeT TexHomnormn. B 3aBucumocTn OT BbIGPAHHONO MOAYNS pene MNoAAEepKMBalTCA pasnnyHble
ananasoHbl YacToTbl (cM. YacTb 10.5 Cnucok Cnncok 4ononHUTENBHOrO 06opyaoBaHUS).

Tpebyembin pasamep CUM kapTbl — 2FF (2 cdopm dpaktop) nnn “Munn CUM”. [omkHa Mcrnonb3oBaTbCs
npombiuneHHas CUM kapTa paboTatowias B ananasoHe Temnepatyp- 40° C to + 85° C.

B cnyvae wcnonb3oBaHMA BbLIHOCHOW aHTEHHbI, OrpPaHUYUTENN MNepeHanpsHKeHNn [OIMKHbI KPenuTbes
HenocpeaCcTBEHHO K nony wkadpa ynpaeneHus. Jliobble kabenbHble NOAKMYEHWA K Wwkady ynpasneHus
AOIDKHbI OCYLLECTBMAATLCA 3KpaHUMPOBAHHbIMKU kabenamu. Tawke obA3aTenbHO AormkHa ObiTb obecneyeHa
3awmTa oT nepeHarnps>KeHnn.

HaBuraums no naHenm HACTPOUKWU MOBUNBHOIO UHTEPHETA
[Bknroyume naHens] = [CTATYC CUCTEMBI] = TN coeauMHeHun Mo6 uHTepHeT
[Haxmume CEPOC] = Tun coeauHeHus WLAr:l
Pexum ycTp AV CTaHLUMOHHbBIN
Y ABTOMaTW4Y nony4vatb IP aap HeT
[OCHOBHOE MEHIO] IP aapec 0.0.0.0
. Macka noaceTwu 0.0.0.0
& [Hacmpouiku cucmemsi] W03 NO YMONYAHUIO 0.0.0.0
& [Hacmpoliku nopmos]
G[Mo6 uHmepHem] =
HacTtpownku noprta
HanmeHoBaHue OGo3Ha4yeHue Onana3oH PaspeweHune aaBOp‘c'f"e
acTPOMKu
Tun coeanHeHus Tun CoeanHeHns Otkn/Mo6 nHTEpHET H/O OTkn
Pexwum yctpoincTea Pexwum ycTponcTea MecTHbIN/UCTaHLUMOHHbIN H/O [MCTaHUMOHHBIN
ABTOMaTUYECKU AsTOMaTny nonydate | Oa/Het H/O HeTt
nonyyats IP agpec IP agp
IP agpec IP agpec Beeaute IP agpec H/O 0.0.0.0
Macka nogceTu Macka nogceTu BsepawuTe macky noacety. H/O 0.0.0.0
Lnto3 no LLinto3 no ymonuanuio | BBeaute Linto3 no | H/A 0.0.0.0
YMOMYaHuo yMOJI4aHuto.
PykoeopcTeo nonb3osarens OSM UamepeHue m
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lMpumeyaHue:

e [ononHumernbHble HacmpoUlku, makue kak Hacmpotiku CUM kapmbl docmynHbl mosibko Yepe3 CMS.

e Koeda “Aemomamuy nonyyaTb |IP agp” ycmaHosneHo kak “Hem”, “IP adpec”, “Macka nodcemu” u “LLno3 no
ymonydaHuto” 6ydym omobpaxeHbl u 0ocmyrHbl 071 8800a 3HaqyeHusi. Kozda “Aemomamuy nony4yaTe IP agp”
ycmaHoeseHo Kak ‘[Ja”, monsko “LUno3 no ymondaHuto” 6ydem omobpaxeH u 0ocmyneH 0715 6800a 3Ha4YEHUS.

HaBuraumsa no naHenu

[Bkriroyume naHersnb] = [CTATYC CUCTEMBI]

& [Mopmbl koMmyHUKauud]

CTATYC MOBWJIBHOIO MHTEPHETA

O6Hapyx Twn
CKOHOUI Tun

Mob WHTepHeT
Mo6 WHTepHeT

&[Mo6 uHmepHem] = CTaTycC coej coeiVHEHO
PEeXUM WHTepHeTa LTE(4G)
KauecTBO curHana BbiCOKOe
Pexum ycTponcTBa INCTaHUMOHHbIN
ABTOMATU4Y monyyaTb IP aap za
IP aapec 0.0.0.0
Macka noaceTwu 0.0.0.0
W03 NO yMOSYAHWUIO 0.0.0.0
oTn non
MnakeToB 1541 16937
owmnbok 0 0
4.7.8 FmobGanbHaa nosnumoHupyrowas cuctema (GPS)

Mogynb REL-15 umeet dyHkumio GPS, koTopas obecrnedmBaeT CMHXPOHM3ALUMI0O TOYHOTO BPEMEHU N MECTOMOMNOXEHUSA

obopynoBaHus.

Korgpa GPS Bknto4yeH, 0T06pa>KaeTc9| Ka4eCTBO CUrHamna, BpemMsa CUHXpOHU3auun U MecTononoxeHune OGOpy/J,OBaHMH

(wwnpoTa, gonroTa, BbICOTA).

KauyecTBo curHana onpegenseTca nyTem OnpeaerieHns CHKEHUS TOYHOCTM no mectononoxenunto (PDOP), koTopoe
CBSA3aHO C pacronoXeHnem CrnyTHUKa B JaHHOe BPeEMS U B JAHHOM MECTOMNOMNOXEHUMN:

. PDOP meHblue 2x: OTnvyHoe
e PDOP mexgy 2-5: Xopowee
e PDOP mexgy 5-10: lNMnoxoe

. PDOP 6onblue 10: HeT curHana.

Ecnn ToyHOCTb MeHbLue nnm paBHa 10MKC, CTaTyC CMHXPOHM3aumMn BpemeHn byaeT otobpaxeH kak “3abn GPS”.

HaBuraunsa no naHenu GPS
[Bkrirouume naHersnb] = [CTATYC CUCTEMbBI = | GPs BKJloMEeH
[Haxmume CEPOC] = Cratyc Hopu
KayecTBO CuUrHana OT/INYHbLIN
3 CTaTyC CUHXP BpeMeHw 3abn GPS
[OCHOBHOE MEHHRO]
WmpoTta (rpasyc) -27.451227
% [GPS] = Jonrota (rpaayc) 153.102239
BbicoTa (M) 2
HacTpoviku nopTta
HaunmeHoBaHue O6o3HaveHue Onana3oH Pa3peweHune 3aBopckue Hactpoiku
GPS GPS BseneHo/BbiBegeHo NA BbiBegeHo

m UsmepeHue
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lMpumeyaHue:
e Kozda GPS sknroveH u docmyneH cuzHan GPS, oH umeem npuopumem Hal CUHXPOHU3ayuel 8peMeHU CO
SCADA u komaHOamu ycmaHoeKu epemeHu ¢ 1Y u CMS.

4.7.9 NMutaHne BHewHeW Harpy3km Anss  KOMMYHMKaLMOHHOro
obopyaoBaHuA

12B DC uMCTOYHMK NUTaHWUs AN KOMMYHMKaUWOHHOro obopyaoBaHua pacnonoxeH Ha mogyne SIM. Cwm.
yactb 4.5 Mogynb SIM u yacTtb 10.4.1 OcHoBHble anemeHTbl RC. Pasbem nuTaHus Ans BHELHEN Harpysku
MOXeT ObITb BKITHOYEH UMW BbIKINIOYEH Yyepes 1Y unu nporpammHoe obecneyeHme CMS.

CpenHee HOMWHanbHOE 3HAYEHVE HanpPSHKEHUsT M MOLLHOCTU WCTOYHMKA 3a 60 CeKyHOHbIM MHTepBan
coctaensetr 12B n 20BT cooTtBeTcTBEHHO. Ecnu BennumMHa Toka npeBblwaeT 5.8A, nuTaHue BHELUHEN
Harpysku MrHOBEHHO OTKIoYaeTcs.

Pa3beM MCTOYHUKA MUTaHWS ONA BHELUHEW Harpysku KOHTpOnvpyeTcsi NporpaMMHbiM obecrnieyeHneM, ans
MUHUMM3aLMM pUCKa Neperpyskn cuctembl nutaHms. Cm. yacTb 4.8.5 TaliMep NUTaHUS BHELLHEN Harpy3Ku.

MexaHn3Mm 3aLmMTbl pasbema OT Neperpyskn OnmcaH HUXe.

MuTtaHne 6atapeu Bbiwe 11.0 B:

e Ecnn ToKk Bblwe 5.8A ponbwe 4em 25MC, pasbeM MNUTAHWUA BHELUHEW Harpy3km MrHOBEHHO
OTKIMOYNTCA, OO MOBTOPHOrO BKMYeHMsA nonb3oBatenemM. Obpatute BHUMAHWME, NMUTaHME MOXET
ObITb BKIFOYEHO MOBTOPHO TOJMBKO MOCIE OAHOMMHYTHOW May3bl.

e [luTaHve BHelwHeln Harpy3ku BygeT obecneunBaTb B cpegHem 20BT Ha npoTsxeHun 60 cekyHOHOro
MHTepBana. Hanpuwmep, ecnm BHellHsisi Harpy3ka obecnevmBaeT 30BT B nepeble 30 cekyHa, Toraa
Tonbko 10 BT moxeT ObiTb obecneyeHo B TedeHuu nocnepyowmx 30 cekyHA, kak MokasaHo B
npuMepe 2 Huxe. OTO NpedHa3Ha4vYeHo AN 3aWwuThl OT NEPErpy3kn CUCTEMbI MUTAHNUS.

Harpyska, BT Harpyska, BT
30 — 30
20 20 — |—
10 — | 10— Bpewms, ¢
30 60 Bpews, c 30 60
Mpumep 1 Mpumep 2

e [lpn OTKMIOYEHUN NUTaAHUS M3-3a MNeperpysku, B XypHane coObiTui OydeT 3aperMcTpupoBaHO
neperpyska UCTOYHMKA NUTaHWUS BHELLHEN HarpysKku.

AC BKIl, nutaHue 6aTtapeu Hmxe 11.0 B unu otcoeanHeHo:
e BHewHasa Harpy3ka He MOXeT NOTPebnsaTb B cpeaHem 6onee 15BT Ha npoTskeHun 60 cekyHOHOro
WHTepBana. Ecnm aTto npoucxoauT, TO NUTaHME BHELUHEWN Harpys3km OoTkniountcs B TedeHun 10mc.
OTO cocTosiHue GyOeT 3aperncTpupoBaHO B XXypHarne cobbITMI kak oTKnro4veHue. Korga nutaHue
OTKIIOYaETCs Npu Takmx ob6CToATENbCTBAX, OHO aBTOMaTUYECKM BKIOYAETCS, NpU BOCCTAaHOBNEHUN
HanpsbkeHus 6aTtapen oo 11.6 B.

B HekoTopbix crnyyasx, notpe6neHne Gonee yem 15BT moxeT npusecTu K oTkmodeHnto RC u k
nepesarpyake.

AC OTKIN, nutaHue 6aTapeu Huxe 11.0 B:
e [luTaHme BHeLLHEen Harpyskn OTKIOYEHO.

PykoeopcTeo nonb3osarens OSM UamepeHue m
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CTATYC WUCTOYHUKA MUTAHUS
Hasuraums no naHenmu

[Bkntoyume naHens] = [CTATYC CUCTEMBI] riocneaHee OTKN NUTAHMA:
14:00:57  14/10/11

& [McmoyHuk numaHus] =

AC nuTaHune OTKN
HanpsaxeHue baTtapen (Ubt) 13.8B
Tok 6aTapen (Ibt) 0.50A
3apan 6atapeu (%) 100
MUTaHMe BHeWHEW Harpy3ku OTKN
TecT 6aTapeu HayaTb

Pe3ynbTaThl TecTa baTapewu:
23:52:00 22/01/2014
TecT 6aTapeu nponaeH ycneuHo

NPEOYNPEXOEHUE:

e He nodcoeduHsaliime KOMMyHUKaUUOHHOe o0bopydosaHue HarnpsMmyr K mepmuHanam bamapeu. Omo moxem
paspssdums bamapero, npueecmu K OMKIIOYEHUI0 cucmeMbl Unu nospedums obopydosaHue.

lMpumeyaHus:

e [lumaHue eHewHel Haepy3ku bydem noka3bieamb OTKJ/l koz20a 6HewHee numMaHUe OMKIIHYEHO 8
pesyrnbmame UcmedyeHUs1 8peMeHU eHewHel Haspy3ku npu romepe AC numaHus unu rnpu HU3KOM 3apside
bamapeu. Cm. yacmsb 4.8.5 TaliMep numaHusi 8HeWHeU Hazgpy3sKu.

e Ecnu ycmpolicmeo, nodcoeduHeHHOEe K pasbeMy numaHusi 8HeWHel Hazpy3Ku, CmaHo8UMCcs HeucrnpasHbIMU U
RC-10 pabomaem monbko om AC ucmo4Huka, moeda KOHMPOIIep MOXem Hayamb Hernpepbi8HO
nepesazpyxambscs. B makom criy4dae, ycmpolicmeo no0coeOUHEHHOE K 8HEWHEMY numaHur OO/MKHO 6bimb
0mcoeOUHEHO.

4.8 Moaynb NCTOYHMKA NUTaHUSA

MW obecneunsaeT cunnbTpaumio, 3awmuty ot Benneckos, n DC HanpsbkeHne gna mogynsa SIM. CMm. 4acTb
4.4 Mogynb nctoyHmka nutanmsa (MUI).

Mogynb SIM obecneuunBaeT ynpaeneHne nutaHnem RC ¢ 12Bdc 6aTapeen B kayecTBe pe3epBa. CM. 4acTb
4.5 Mogynb SIM.

YTtobbl B PYYHYH OTKIMHOYNUTb KOHTPOJIJ1EP, OTKITIOHNTE AC nuTtaHune n aBTomar 6aTapeM.

4.8.1 ABTOMaT b6artapeu

ABTOMaT GaTapeu pacrnonioXeH Okono Gatapen W npegHasHayeH ONs ee 3aWuTbl OT TOKOB KOPOTKOro
3amblkaHma. CM. yactb 10.4.3 VICTOYHMK NUTaHUSA.

ABTOMAaT Takke MOXET ObITb UCMOMb30BaH AN OTcoeauHeHus Gatapen OT Wwkada ynpaeneHus unum ee
3ameHbl. Ecnu 6atapes OTKIKOYEHA Gonee yem Ha 60 cekyHZa wnuv HanpsbkeHue Gatapen onyckaeTcsi
HWKe 5 BOMbT, TO BPEMSI Ha CUCTEMHbIX Yacax OygeT cbpoweHo. NonoxuTenbHbl TepMyuHan GaTapeun
MMeeT BCTPOeHHbIN 6.3A M205 npegoxpaHutens Asns JOMOMAHUTENBbHON 3alUnTbl.

4.8.2 TecT GaTapeu

Onsi npoBepkn coctosiHuA ©aTapeu, B MY BCTpoeHa dyHKkumst “Tect 6atapen”. AnbTepHaTUBHO, 3TOT TeCT
MOXeT OblTb HAaCTPOEH Ha aBTOMAaTMYECKUI 3anyck C MOCTOSIHHbIM BPeMeEHHbIM uHTepBanom (CM. yacTb
4.8.3 Hactpouiku UBI ).

TecT GaTapeun nogaeT Harpy3ky Ha 6atapeto Ha 30 cekyHa. Pe3ynbTaTt Tecta 6yaeT oToOpaxkeH Ha NaHenu.

m UsmepeHue PykosoacTteo nonb3osarens OSM




Hasuraumsa no naHenmu

[Bkrirouume naHersnb] = [CTATYC CUCTEMBI)

& [MecmoyHuk numaHus] =

lMpumeyaHus.
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CTATYC UCTOYHUKA TMUTAHUA

NMocnepHee OTKA NUTaHUA:
14:00:57 14/10/11

AC nuTaHue

HanpsxeHue batapeu (Ubt)
Tok b6aTapeu (Ibt)

3apsaa batapeun (%)
NMUTaHMe BHEWHeW Harpy3ku

TecT baTapeu

Pe3ynbTaThl TecTa baTapeu:
11:42:00 22/01/2015

TecT 6aTapen nponaeH ycneuwHo

OTKN
13.8B
0.50A

100

OTKN

Ha4yaTb

e [Ecnu 6amapesi He nodcoeduHeHa, AC numaHue omkrndYeHo, bamapesi paspsbkaemcsi npu > 100MA unu
HanpsixxeHue bamapeu < 12.5B, 6ydem omobpaxeHo “He 8birnonHeHo, npuquHa’.

e [locne ebinonHeHuss mecma 6amapeu, crnedyrowuli mecm 6ydem He docmyrneH 8 mevyeHuu 5 MuHym. Ecnu
b6ydem npou3ssedeHa nornbimka 3arnycmums mecm bamapeu 8 meyeHUU 3moeo nepuoda, 6ydem omobpaxxeHo
“He ebinonHeHo, Omodbix”. 3mo Heobxodumo Ons pa3zpy3Kku uernu mecma bamapeu.

e  Ecnu yenb mecma bamapeu HeucripasHa, mo omobpaxaemcsi coobwieHue “L{enb SIM HeucrnipasHa”.
e  [loddepxusaemcs rpoepammHbIM obecrieyeHue SIM eepcuu 1.8.X u ebiwe.

HACTPUKW WBI
4.8.3 HaCTpOVIKI/I uen YpoBeHb OTKN 6aTapen (%): 20
Hasuraums no naHenu Hom emkocTb (A4) 26
[Bkniouume narens] = [CTATYC CUCTEMBI] = Tvn batapen . AGM
Bpemsi OTKN BHewHen Harp (4) 120
[Haxmume CEPOC| = NMepuoa nepesarp BHewH Harp (4) 0
3 OTKN mopToB USB HeT
Bpemsi oTKA WLAN (MWH) 120
[OCHOBHOE MEHIQ] MepuvoauyH nepesarp WLAN (4) 0
& [Hacmpoliku cucmemsi] BpeMsa OTKA MO6 UHTepH (MUH) 120
Nepvop nepesarp Mob MHTEpH (4) 0
& [Hacmpolku MBI =
TecT 6aTapeu
ABTO TeCT OTKN
NepuoamyHocTb TecTa (aHen) 30
HacTtpoviku NBIM
HaumeHoBaHue O6o3Ha4yeHue Avana3soH Pa3pelueHue ﬁaao,qclfue
aCTPOWKHK
YpOBEHb OTKMYEHUS YpoBeHb 0Tkn 6aTapeun 10 — 50% 10% 20
GaTapeu (%)
Hom emkocTtb (AY) HomuHansHas EmkocTb 10 — 50A4 1Ay 26
Tun 6atapen™ Tun 6aTapeu AGM/GEL - AGM
Bpewms OTKﬂ}OHeHI/Iﬂ BHELLHEN Bpemsi 0TkN BHeLLHEN Harp 0 — 1440MuH IMWH 120
Harpy3|<|/1 (q)
MepnognyHocTb neg)e3arpy3|<w Mepwop nepesarp BHELLH Harp 0—720y4 14 0
BHewwHeil Harpyskun® (4)
Otkn noptoB USB “) Otkn noptoB USB Het/Oa NA Het
BpeMﬂ oTkntoyeHns WLAN | Bpems otkn WLAN (MUH) 0—-1440 MMH | 1 MUH 120
(MVIH)

PykoBoacTteo nonb3oBarena OSM
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HanmeHoBaHue O6o3Ha4yeHue Onana3oH Pa3peweHue Elaaop,clfwe
acTpomnKu
MepunopmnyHocTb nepesarpysku | MepunoaunyH nepesarp WLAN (1) 0-720y 1y 0
WLAN (4)
Bpewms oTKMoYeHus | Bpemsa oTkn Mo6 MHTEpH (MUH) 0— 1440 MMH | 1 MuH 120
?g)OGMHbHoro uHTEpHeTa (MUH)
MepuopmnyHocTb nepesarpysku | Mepuop nepesarp Mo6 wHTepH | 0 — 7204 1y 0
MOBWMBLHOIO MHTEpHEeTa (Y4) (v)
AgTo Tect ) ABTO TECT Bkn/OTkn NA OTkn
MepunoamnyHocTb TecTa (aHen) | lMNMeprnoauyHOCTL TecTa (aHewn) 1-365 NA 30
lMpumeyaHust:

1. Boeibop muna 6amapeu docmyneH 8 eepcusix SIM 1.9.0 u ebiwe. Oma ¢hyHKYUS 3awjuujeHa rnaposiem.
lMpumeyaHue: Ecnu ebibpaH HegepHbIlU murl, bamapesi Moxem Obimb HEBEPHO 3apsiKeHa Usu rnospexoeHa.

2. Bpewms 0nss omknioveHus sHewHel Haspy3sKku 8 criydae nomepu AC numarus. Ecnu epemsi eHewHel Hazpy3Ku
ycmaHosieHo Ha 0, mo 8HeWHsIS Hagpy3Ka He BbIKITIOHUIMCS.

3. Ecnu ycmaHosneHo Ha 0, mo epemsi nepe3azpy3ka eHewHel Hagpysku He bydem ripou3olidem.

4.  OmkmrovyeHue nopmos USB npoucxodum no ucmeyvyeHUU 8peMeHU OMKIMIOYeHUSs 8HeWHel Hazpysku. Ecnu
amo epems ycmaHoeneHo Ha 0, mo USB nopmbi He 6ydym OmKoYeHsl.

5. Bpemsi omkmioyeHuss MobunibHo20 UHmMepHem Modema 8 ciydae nomepu AC numaHusi. Ecnu epewmsi
OMKITIOYeHUS] MOBUSIbHO20 UHMepHema ycmaHoseneHo Ha 0, mo MobusnbHbIl UHmepHem modem He Gydem
OMKITIOYEH.

6. Bpemsa omkmodeHuss WLAN e criydae nomepu AC numarus. Ecnu epemsi omkmroyeHusi WLAN ycmaHoegrneHo
Ha 0, mo WLAN He 6ydem omKito4eHo.

7. Aemo mecm HayHem mecm b6amapeu [ocre ucmeyeHusi UHmepeana 6peMeHU yCmaHOB8IEHHO20
rnonb3o8amesieM C MOMEHMa BKIIYEHUsT hyHKUUU U riocre amozo 6ydem npoeodumbscs Ha peayrnspHol
OCHoge, Yyepe3 ycmaHo8/IeHHbIU MPOMEXYMOK epeMeHu. Ecnu cucmema nepesaespyxaemcs, mo CYemyuk
uHmepsana spemeHu 6ydem cbpoweH. CMm. yacmpb 4.8.2 dna onucaHus npouedypbl py4YHO20 3arycka mecma
6amapeu.

4.8.4 YnpaBrieHue nutaHuem

Temnepatypa 6atapeun koHTponupyeTcsa mogyrnem SIM n B 3aBUCMMOCTM OT TemMnepaTypbl NOACTPanBaeTCs
TOK 3apsaku 6atapeun, 4Tobbl ob6ecnednTb ONTUManbHY0 3apsAakKy.

BHelwHaa Harpyska (pagvMo unu MoOeM) MOXET ObiTb OCTaBfeHa BKIIIOYEHHOW Ha HacTpauBaemoe
nonb3oBaTtenem spemMs (Bpemsi OTKMOYEHNS BHELLHEWN Harpy3ku), makcumym 1440 muHyT nocne notepu AC
NUTaHWsi O aBTOMATMYECKOro OTKIIOYEHUs AN coxpaHeHust 6aTapen.

B cnyyae npogomkutensHon notepm AC nuTaHusa, pene, moaynb SIM u BHelwHAA Harpy3ka Oyayt
noovyepeaHo OTKMNYeHbl. Nocne BoccTtaHoBneHWs AC nuTaHus, Bbille ynoMsiHyToe obopydoBaHue Gyget
aBTOMaTUYeCKN BOCCTaAHOBNEHO B HOpMmanbHoe pabodee coctodHue. Cm. Takke vacTb 4.8.5 BHelHsAs
yarpyska.

4.8.4.1 CocTosiHuA paboTbl

MCTOYHMK NUTaHNA NMeeT NATb paGqux COCTOSIHMIA B COOTBETCTBUM C OMNMCaAHNEM B TabnuLe HXKeE.

CocTtosinne RC OnucaHune

Bpa60Te WCTOYHMK nuTaHuMs HaxoguTca B OaHHOM cocTosiHum korga AC nuTaHve wnu 6aTape$|
noacoeunHeHbl C Hanps>XeHnem 6aTapeM BbilLle YPOBHA OTKIHOYEHNA (2).

3awmTa OyHKUMOHUPYET B HOPMaIlbHOM pexuMe.

OTKnoYeHne NCcToYHMK nuTaHusa nony4yun coobLeHne, YTo cucTema OTKIoYaeTcs.
B 3TOT NPOMEXYTOK BpEeMEeHU NaHHble COXPpaHEeHbl KOHTPOJ1INEePOM Ha rnay.
[locne Toro Kak KOHTposIIep OTKNKYUICS, OH NEPEXOOUT B COCTOSIHUE OTKIOYEHO.

OxungaHue MICTOYHMK NUTaHusa nepexoguT B 3TOT pexum korga AC nutaHme OTKITHYEHO U SaPﬂLI, 6aTapeV|
1
HWXXe YPOBHA 3aaHHOro nosib3oBartesieM Unn HWxe ypoBHA nopora OTKIKYeHnA ).

OTO CcoCTOsIHME 3aMeHsieTcs cocTosiHeM “B paboTe”, ecnu BoccTaHoBneHo AC nutaHve munu

m UsmepeHue PykosoacTteo nonb3osarens OSM
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CocTtosiHne RC OnucaHue

HanpsbkeHVe 6aTapen NoOHUMAETCS BbllLe Mopora OTKIIoYeHHUs ™.
OT0 cocTosiHMe 3ameHsieTcs coctosHueM “OtkntodeHo” (MMutaHne Gatapen Hwxke nopora
otknioueHns™ n AC nutanue OTKMIOYEHO) MO ucTedeHun 5 MuHyT wnnu ecnu batapes
OTKIIOYEeHa.

OTKIIOHEHO VCTOUHMK MUTaHWS NEPexXoauT B 3TOT pexuM, ecrin AC MUTaHWe OTKMIOYEHO M aBToMarT
GaTapen B HAXOAUTCS B BbIKIOYEHHOM MOMOXEHUM (MNN HanpskeHWe GaTapen Hibke Nopora
BbIKMtoueHo @)

B aTom cocTosiHUM 3alumTa He AeNCTBYeET.
370 cocTosiHMe 3ameHsieTcsa cocTosiHueM “B pabote”, ecnu BocctaHoBneHo AC nutaHue unu

aBTomMmar GaTapeM nepesedeH BO BKIKOYEHHOE MOroXeHne. B atom Clly4ae ypoBeHb 3apsana
6aTapeM OOJKEH ObITh BhILLE nopora OTKINK4YeHunsa (1).

OTOT cocTosiHue 3ameHsieTca Ha pexum “OxupgaHue”, ecnu Gatapesd Obina BkOYEHa U
ypoBeHb 3apsiga 6atapen Huxe nopora OTKNIOYeHUst D Ho Bbiwe nopora OTKIMOYEHO @y
otcytctByeT AC nuTaHue.

JononHuteneHoe | Ecnu koHTponnep HaxoguTcs B cOCTOSAHMM “OTKMoYeHne”, TO OH MOXET BbiTb BpEMEHHO
Bpems BOCCTAHOBIEH B pexuM “OxungaHue”, nyTeM BbIKIIoYeHna 6atapeun 1 nocnenyroLlero ee
BKIIOYEHMS. [N cOXpaHeHWs HacTPOeK pearnbHOro BpeMeHu, BktoueHe 6atapen nocne ee
OTKITHOYEHMS AOMKHO ObITb OCYLLECTBIEHO B TedeHnn 60 cekyHA.

Ecnu ypoBeHb 3apsga 6atapeun Huke ypoBHSA nopora OTKJ‘IPO‘-IeHgIFI W RC Oyaet 3anyLeH Ha
[ONONHUTENbHBIE 5 MUHYT (MM 40 NONHOro paspsina Gatapeu ?). 31o nossonseT cucteme
npopaboTaTe AONONHUTENbHbIE HECKONMBKO MMHYT NPU HU3KOM YpPOBHE 3apsiga baTtapewm.

lMpumeyaHus:.
1. [lopoe “omknroyeHue” cocmaensem 10.58B
2. [lonHbil paspsd 6bamapeu unu nopoe “omkroyeHo” cocmaernsem 9.6B.

4.8.5 Tanmep NUTaHNA BHELLHEN Harpy3Ku

Tarimep BHelIHeW Harpysku HadvMHaeT oTcyeT korga npoucxoguT noteps AC nuTaHus. JTO OTKNYaeT
BHELLHIOI Harpysky nocrne ucTevyeHus TanMmepa OTKMYeHNs BHeliHen Harpysku. Korga AC nuTaHue
BOCCTaHOBMEHO Tarimep cbpacbiBaeTcs.

MuTtaHne BHeLUHeW Harpy3kn MOoOXeT ObITb HaCTpPOEeHO Ha peryndapHy nepesarpy3ky C yCTaHOBJIEHHbIM
nosib3oBaTtenieMm nHTepsariomM BpeMEHW. OTa beHKLI,VIFI npegHasHa4dyeHa Onda nepesarpy3kum noakno4eHHOro
KOMMYHUKaUuMOHHOIO o6opy/:|,OBava. OTa d)YHKU,I/IFI MOXeT OblTb BblBegeHa nytem YCTaHOBJ1€HUA
nepnoan4yHOCTN nepesarpy3km BHELLHEN Harpyskm Ha 0.

Ecnu nutaHne 6aTapen NoTepsiHO UNW OTKITIOYEHO, Toraa NUTaHWe BHELWHeN Harpy3kvu NpogosrmkmT paboTy ot
AC nutaHue, HO C YMeHbLUeHHOW eMKocTblo. CpegHee notpebneHne 6onee yem 15BT Ha npoTsxeHun 60
CEeKyHOHOro WHTepBana npueegeT K OTKMYEHUIO MUTaHWS BHELUHEW Harpysku n ByaeT CHOBa BKMIOYEHO
nocrne BOCCTaHOBMEHWS nNuTaHus OT Gatapeu. B Takom cnyyae, notpebneHne Gonee yem 15 BT moxeT
NpUBECTU K OTKNIOYEHNI0 RC 1 B HEKOTOPbIX Cry4Yasx K ero nepesarpyske.

4.9 CoxpaHeHue HacTpoek

Bce HacTpowiku coxpaHstoTcd Ha IM3Y.

N3meHeHne HacTpoek ¢ nboro uctouHuka (MY, CMS, SCADA, I/O, Bxoabl pene unu formka) coxpaHsietcs
cnegyromnm obpasom:

s EanHM4YHOE n3MeHeHue HacTpoek coxpaHseTcsa nocne 15 cekyHa.

o [locnepyrowine N3MeHEHUs1 HACTPOEK COXPaHSAOTCS € 15 CekyHOHBIMY MHTEpPBanamm

e Bce HacTpolku COXpaHAKTCA Korga MaHernb OTKMIOYAeTCs B PYYHYO WM nocne 5 MUuHyT
Oe3pencTeus

e 3anyweHa dpyHKumMsA “CoxpaHnTb CUCTEMHbIE JaHHbIE” N3 OCHOBHOIO MeHto MY

e C 6 vyacoBbIM UHTEPBANOM

Ecnn NpoOn3oLLNOo HeoXnaaHHOe OTKIMKYeHUe KOHTponepa, HEKOTopble HeaJaBHME U3MEHEHUA MOryT ObITb
noTepAHbI.

PykosoacTteo nonb3osarena OSM UamepeHue
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5 U3mepeHuUus

Moaynb SIM npuvHumaeTt curHanel ¢ BbixogoB ETH u TT kommyTtaumoHHoro moayns OSM wn nocne

dunbTpaumm 1 nepecyeTa curHanos nepeaaeT UxX perne.

Pene koHBepTMpyeT aHanoroBbI CUrHan NonyveHHsln ¢ moaynsa SIM B AaHHble, Kak nokasaHo B Tabnvue

HNXe.

N3mepsiemble paHHble QUALTPYIOTCA OT

Tabnuue.

rapMOHMYECKMX COCTaBndawWNX W CpeagHeKBaapaTtundeckoe
3Ha4YeHne OCHOBHOIo cCurHamna wucnosnbldyeTca 3awmTon un npunoXeHnammn mHAnKauun, Kak MnoKa3aHO B

[na onucaHna HacTpanBaeMblX Nosib3oBaTtesieM aHarioroBbIiX 3Ha4yeHur cMm. Yactb 5.6.

Usmepsiemblii MpumeHeHne
N3mepsiemoe 3HayeHue O6o3HayeHue PaspelueHue
AnanasoH 3awumTa Wnaukaums
Toku a3 la, Ib, Ic 0 — 16000 A 1A v v
Tok Hyneso# nocn. In 0 — 16000 A 1A v v
Tok HyneBow nocn. (mogens | In 0 — 16000 A 0.1A v v
0.2A Y333)@
dasHble HanpskeHust Ua, Ub, Uc, Ur, Us, Ut 0.5 — 22«B 0.1 kB v v
JIHeHbIe HaNpPsPKEHNs Uab, Ubc, Uca, Urs, Ust, Utr | 0.5 — 38 kB 0.1 kB v v
Tok npsimoi 11 0 — 16000 A 1A v -
nocrnegoBaTenibHOCTY
Tok obpaTHoW 12 0 — 16000 A 1A v v
nocnegoBaTensHOCTH
HanpsixeHne npamon Ul 0.5 — 38kB 0.1«B v -
nocnegoBaTenbHOCTH
Hanps»keHne obpaTtHom U2 0.5 — 38kB 0.1«B v -
nocrnegoBaTensHOCTU
OcTatouHoe HanpsikeHve © | Un 0.5 — 22 kB 0.1 kB v -
CwmelleHne dasbl Mexay Al 0 — 359° 1° v -
HanpsikeHWEM 1 TOKOM
npsimow
nocnegoBaTensHOCTH
CwmelleHne dasbl Mexay A2 0 — 359° 1° v -
HanpsikeHWEM 1 TOKOM
obpaTtHom
nocnegoBaTensHOCTH
CwmelleHre dasbl Mexay A0 0 — 359° 1° v -
OCTaTOYHbIM HanpsHKeHNeM
N TOKOM
MNonHas, akTuBHasA n A, B & C kBA/ kBT / kBAp 0 — 65535 1 - 4
peakTuBHas 3x cpasHas 3 cbasHas kBA / kBAp / kBT
MOLLIHOCTM U MOLLHOCTYU MO
dazam
MNonHas, akTuBHasA n A, B & C +/- kBAuY 0 — 999999999 1 - 4
peakTuBHas 3x da3Has A, B&C +- KBTY
3HepruM 1 3Heprum no
ba3am, CBSI3aHHbIE C A B&C+- KBAp4
NOTOKOM MOLLIHOCTU B 3 phase +/— kBAuY
npsiMom 1 obpaTtHOM 3 phase +/— kBT
HanpaeneHum
P 3 phase +/— kBapu

YacToTbl ¢ ABC 1 RST Fabc, Frst 46 — 651U 0.01 Ty v v
CTOPOH pekrnoy3sepa
[MocnepoBatenbHOCTL a3 lMocnegoBaTtenbHOCTL has. ABC/ACB/?@ H/O - v
oT ABC n RST cTopoH RST/RTS/?®
KoadhduumeHTbl 3x chasHom KoachdpuumeHTtbl mowHocTn: | 0 — 1 0.01 - v
MOLLIHOCTW 1 MOLLHOCTen no | 3x dhasHou, dasbl A, hasbl
cazam® B, pasbl C

lMpumeyaHus:

1. Tok Hynesol nocrnedosameibHOCMU OCHOBaH Ha MPUHUUNEe cpagHeHust mpéx ¢ha3HbIX MOKOS.

PykoBoacTteo nonb3oBarensa OSM

N3mepeHue
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Modenb OSM c cosnadarowumu TT obecnequsarowjuti 0.2A moyHocmp O33.
Ocmamoy4Hoe HanpsiXXeHUe pagHO MpeM HarnpskeHUsIM Hyneeol rnocredoeamesibHOCMU.
“?"omobpaxaemcs koeda HarnpsixkeHue nnbol gasbl nadaem Huxe 0.5 kB.

ok wnbn

OmmeyeHHbIl KoaghgbuyueHm mMowHocmu ornpedernisiemcsi KeadpaHMOM 8 KOMOpPOM Haxooumcsl y2or Mexoy
HanpspKeHUeM U mOKOM U 3agucum om HarnpaesieHusi momoka MowHocmu. 3mom koaghchuyueHm He 3agucum
om yana rnosopoma.

V|3MepeHVIﬂ B pealsibHOM BpeMEHN MOryT ObITb NMPOCMOTPEHbI Ha NaHesn, KakK Nnoka3aHO HUXe:

Hasuraumsa no naHenu W3MEPEHUA
>MOWHOCTb< JHeprua no dasam
[Bkntoyume narenb] = [CTATYC CUTCEMBI] Ipyrve SHeprua 3X ¢asHas
& [MBMEPEHUA] =
HanpsixeHns (KB):
A 6.2 B 6.2 C 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
Tokn (A):
A 200 B 200 Cc 200
N 0 12 0

lMpumeyaHue: Namepsembil HelimparbHbIt Mok, 0nsi 3 ¢pa3Hbix modeneli O33, omobpaxxaemcs ¢ pa3peweHuem 0.1 A.

5.1 Bbibopka n ¢ounbTpoBaHue

Curma-genbta aHanoroBo uUMdpoBon npeobpasoBaTtenb paboTtarowmn ¢ yactotom 409kl ucknovaeT
HeobX04MMOCTb HaNMMYMst HA3KOYACTOTHOMO (hnbTPa BbICOKOrO NOPsiAKa B NepeaHen YacTu, 3TO yMEeHbLIaeT
cMelleHre dasbl U UCKaXKEHUSA BO BCEM Auana3oHe TemnepaTyp.

KaHanbl Toka 1 HanpshkeHns namepsTes 32 pasa 3a Kaxabl LMK YacToTbl MowHOCTU. Kaxagoe usmepeHune
TOKa MMeeT HU3KUM U BbICOKMIN KOAPDULMEHTBI M anropuTm n3MepeHnst BolbupaeT noaxoasilee 3HavyeHve
Ans obecneyeHns Hamny4yLwero paspelleHns ans kaxgoro obpasua.

CpepnHekBagpaTuyeckne 3Ha4YeHUs MEepBOM TapMOHMKM Ond asbl M OCTaTOYHblE TOKM BMeEcTe C
HanpshKeHNAMN HyneBon, obpaTHOM M NpAMON nocrefoBaTeNnbHOCTEN paccuuTbiBaloTcA 16 pas 3a uUMKn
nyTemM TMPUMEHEHUS anropuTMOB LUMGPOBOA dunbTpaumm ucnonb3ysa nocrnegHue 32 pesynbTara.
PesynbTupylowmne cpegHekBagpaTMyeckue 3Ha4eHnsi UCMosb3yTCs 3NeMeHTaMm1 3auTbl U MHAMKALUMWK.

CpefnHekBagpaTMyeckme 3HadYeHWs akTUBHOM WM peakTUBHOW MOLLYHOCTEW/SHEPIMA, YacToTa MOLLHOCTH,
HanpaBrieHne NoToka MOLLHOCTU N YepeoBaHMe ¢pa3 paccuHnTbIBaAOTCA OAUH pa3 3a LK.

OTobpakaemble U n3MepsieMble 3Ha4eHUs1 OGHOBAOTCS Kaxable 16 LMKMOoB.

5.2 HacTpoukn namepeHun

CuntbiBaHMe TOKa NPOM3BOAMTCA TpaHcdhopMaTopamy Toka. CuUnTbiBaHWE HanpsikeHWs NpoU3BOAUTCA
©MKOCTHbIMW TpaHccopmaTopaMmu HanpsbkeHus. OTaenbHbIN ko3 dUUMEHT KanMbpoBku onpeaenseTcs Ans
KaXX[oro u3 LecTn KaHanoB HanpsbkeHWs nofyveHHblx ¢ OSM. OTu wecTb KoadPULNEHTOB U3MEPEHUS U
cepuiiHbIn Homep OSM Takxe BBOASATCS NOrib3oBaTeNeM BPYYHYIO.

YacTtoTa cucteMbl onpegensetca aBTomaTndeckm RC KOHTpOMnepom, npy nepBOHaYaribHOM YCTaHOBKE U
nogkntoveHuu. MNMocne 3Toro YactoTa CMCTEMbI CoXpaHsieTcs Ha M3Y.

OyHKUMA  HacTpoWkM YepegoBaHMs a3  MO3BOMsieT  NONb30BaTENt0  U3MEHSTb  KOHdpMrypaumio
YCTaHOBIEHHbIX 3aBOACKMX HACTPOEK, B COOTBETCTBUM C COEOMHEHMEM §MHUIA K peknoysepy. Bce
N3MEPEHUsl, WHOWKaLWUW, 3anucu, HACTPOMKM 3alluMTbl M CYETYUKU (PYHKLMOHMPYIOT B COOTBETCTBUU C
HOBbIMW HAcTPOMKaMM.

PykoeopcTeo nonb3osarens OSM UamepeHue m
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Bce HacTtponkn nonb3oBatens MoryT ObiTb M3MeHeHbl yepes3 [1Y. AnbTepHaTMBHO, BCE HACTPOWKU MOryT
ObITb NepeHeceHbl UCNONb3ys NakeT NnporpaMmHoro obecneyerHnss CMS.

[Bkriroyume naHesnb] = [CTATYC CUCTEMBbI] = HanpsxeHne cucTembl (KB) 38.0
[Haxmume CBPOC] = yposenb AN (KB) 2.0
4
[OCHOBHOE MEHHRO]
& [Hacmpoliku cucmembi]
& [Hacmpoliku uamepeHuli] =
HacTpoliku namepeHmi
HanmeHoBaHue O603Ha4eHne OnanasoH PaspeweHne | 3aBopckue HaCTPOMNKU
HanpsixeHue cuctemsol (kB) HanpspkeHne cuctembl 3.0 -38.0kB 0.1kB 38
YposeHb U (kB) YposeHb AU 0.5-6.0kB | 0.1kB 2

lMpumeyaHue: HanpsikeHue cucmembl S615emcs NIUHEUHbIM HarpskeHUeM cucmembl K KOmopoU MOOKIoYeH
pekroy3ep (He ha3Hoe HanpsHKeHUIO).

5.3 KoHdurypauuma OSM

B mMeH0 HacTpoek peknoysepa Bbl MoxkeTe Npon3BecTn HacTpoiKy a3 U HanpaBfeHUsi MOLLHOCTM.

MyHKT "BknioveHune Bbiknoyatens B pexume "KuBas nuHma" paspelueHo” OOCTyneH nub B cnyyae, ecnu
nyHKT "3aBoackme HacTpowiku" geaktmsumposaH (cMm. pasgen 8.1.3 3aBoackue HacTponkum). o ymonyaHuio
nNyHKT "BkrtoveHune BoiknodaTensa B pexunme "Knsas nuHua" pas-pelueHo” AeakTMBMpoBaH. 3TO O3Havaer,
4YTO NPV BKMOYeHUN pexxuma "Kneas nuHua", Bkno-4eHue BbikntovaTensa dyget 3abnokuposaHo (CcM. pasgen
6.1.9).

HaBwrauus no gaHenu KOH®WTYPALS OSM
[Bkmoyume gaHerns] = [CTATYC CUCTEMBI] =

[Haxmume CBPOC] = YepegoBaHue has ABC
a HanpaBn NOTOKa MOWHOCTU RST k ABC
[OCHOBHOE MEHIO] Pa3spewnTB BK/ B pexume Pn OTkn

& [Hacmpoliku cucmembi]

& [KoHpuaypauusi OSM] =

Hactponku koHdurypauum OSM

HanmeHoBaHue O6o3Ha4veHue Onana3oH PaspeweHune 3aBop,cicue
HaCTPOWKMU

YepenoBaHue ¢as YepepoBaHue das ABC/ACB/BCA/CAB/BAC/CBA | NA ABC
HanpaeneHue noTtoka Hanpaen notoka “RST k ABC"/"ABC k RST” NA RST k ABC
MoLLHOCTH" MOLLIHOCTH
"BkroyeHue "BkritoyeHune Bkn./Bbikn. Bbikn.
BbIKNlOYaTENS B BbIKItoYaTens B
pexume "XKunsas pexume "XKu-Bas
nunHua" paspeLueHo” NunHMA" paspeLueHo”

m UsmepeHue PykosoacTteo nonb3osarens OSM
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lMpumeyaHue:

1. Koeda HarpaeneHue nomoka MouwHocmu ycmarosneHo kak ‘RST k ABC”, npsambiv HanpasneHuem rnomoka
MowHocmu 8 KommymauyuoHHom mModyne OSM cyumaemcs co cmopoHsl RST 6 cmopoHy ABC, u obpamHbim
HarpassieHueM rnomoka MouwHocmu cqyumaemcsi co cmopoHs! ABC 8 cmopoHy RST.

54 Kannbposka OSM

HaBvrauma no naHenu

[Bkrirouume naHesnb] = [CTATYC CUCTEMBbI] = [Haxmume CBPOC] =

4 KAJINBPOBKA OSM
% [OCHBHOE MEHIO] Mogenb OSM OsM 38-16-800-300
& [Hacmpoliku cucmembi] Tun OSM 3 ®a3HbIN
& [Kanu6poska OSM] = CepuiHbIA HOMep 0200111020003
KostpouuneHTbl 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
Kannbpoeka OSM
HanmeHoBaHue O6o3Ha4yeHue Ownana3oH PaspewieHune
Tun OSM* Tun PY 3 dasHblit, 3 PasHbIi 033% 1 dasHbIil, TpexdasHbii ¢ NA
nogasHbIM BKITHOYEHMEM
CepuiiHbiv Howlep3 OSM 13 cMMBOMOB CEPUIAHBIN HOMEP
KoadhpumumeHT Cia 0.0 — 1.5999 A/KA 0.0001 A/KA
kanu6posku la *
KoadhpuumeHT Clb 0.0 — 1.5999 A/KA 0.0001 A/KA
kannbposku lb
KoachdpuumeHT Clc 0.0 — 1.5999 A/kA 0.0001 A/kA
Kannbposku Ic
KoachdpuumeHT Cln 0.0 — 1.5999 A/kA 0.0001 A/kA
kanmbposku In
KoachdpuumeHT CUa 0.0 — 0.0627 A/MB 0.0001 A/MB
Kanmbposkun Ua
KoadhdpmumeHT CUb 0.0 - 0.0627 A/MB 0.0001 A/MB
kanmbposku Ub
KoadbdumumeHT CUc 0.0 - 0.0627 A/MB 0.0001 A/MB
kannbposkn Uc
KoadbdumumeHT CuUr 0.0 - 0.0627 A/MB 0.0001 A/MB
kannbposku Ur
KoadhpmumeHT CUs 0.0 - 0.0627 A/MB 0.0001 A/MB
kannbposkn Us
KoadhdpmumeHT CUt 0.0 - 0.0627 A/MB 0.0001 A/MB
Kanmbposku Ut

lpumeyaHus:

1. B 3asucumocmu om nodcoeduHeHHo20 murna OSM, ucnonb3yromcsi pasHbie modynu SIM. Cm. yacmb 10.5
Criucok dononHumernbsHo2o obopydosaHus .

2. Modenb OSM 3 @asHbiti O33 ¢ cosnadarowumu TT obecneyusarowuti moyHocms O33 0.2A. Cm. yacmeb 2.2.4
ToyHOCMb 3aWUMBI.

PyxoBoacTeo nonn3osarena OSM m
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3. CepuliHbiti Homep onpedenssem moderns OSM u mun OSM. BaxHo, 4mobbi 6bi1 88edeH npasuribHbIl
cepuliHbIl Homep.

4. Hacmpolku dam4ukoe OSM 3anpoepammuposaHbl 8 RC u nodxodssm mornbko 0ns OSM nocmaesnsiembili 8
komnnekme ¢ 0aHHbiM RC. CepuliHbiti Homep OSM makxe 3anpozpammuposaH 8 RC.

5.5 Hactpounku yacoB peanbHoro BpemeHu (UPB)

Yacbl peanbHOro BpemeHu obecneuvBaloT U3MEpPeHWe peanbHOro 3HavyeHusl gaTta/Bpemsa Ons Bcex
3NeMeHTOB C paspelueHnem 1mc. NutaHne YacoB npom3BoanTCa Hanpamyto ot 6aTapewn. Nocne ycTaHOBKM,
Aaty n BpeMsi HeobxoaMMo NOACTpaMBaTh TOMbKO B Criydae OTCOEAMHEHUS UMK OTKNoYeHus GaTtapen npu
otcytcTBum AC nutaHus.

HaumeHoBaHue O6o3Ha4veHue HacTtpoiiku 3aBoAcKMe HaCTPOMKHU
[ata Hata B cooTBeTCTBMM C BbIOpPaHHbLIM NA
dopmatom
Bpems Bpewms B cooTBeTCTBMM C BbIOpPaHHbLIM NA
dopmatom
dopmaT gathbl dopmat garthl Oa/MM/ITT nnn MM/OO/ITT Ooo/MM/ITT
dopmaTt BpemMeHU dopmaT BpemeHn 12 yacoBow/24 yacoBou 12 yacoson
YacoBou nosic Yacosow nosic (GMT) | -12:00 go +12:00 4yacoB 0:00

lMpumeyaHue: Npumep omobpaxeHusi 12 yacosoeo chopmama epemeHu — 09:12:14 pm; [llpumep omobpaxeHus 12
4acoeoz2o chopmama epemeHu — 21:12:14

HaBuraumns no naHenwu
[Bkrirouume naHesnb] = [CTATYC CUCTEMBbI = [Haxmume C6POC] =

3 HACTPOMKW 4PB
% [OCHOBHOE MEHIHO] harta: 25/01/2013
. Bpewms : 14:12:10
& [Hacmpoliku cucmembi]
& [Hacmpoliku YPB] = dopMaT AaThl aAp/mm/rr
dopMaT BpeMeHu 24 Yaca
Yacosorn noac(y) +00:00
5.6 AHanoroBble 3Ha4YeHus HacTpanBaeMble

nosfib3oBaTteriemMm

AHanoroBble 3HaYeHusi HacTpanBaeMble nosib3oBaTtenieM no3BONAKT nobaenaTb HOBYKO BeJIMYUHY "
cMelleHne K cyuleCcTtByrowMMm uUsMepdemMbiM 3HaYeHUAM TaKUM KaK TOK, HanpsaxeHne U MOLHOCTb.
AHanoroBble 3Ha4YEHUS HacTpanBaeMble NoJfib3oBaTesieM pacCcynTbiBaOTCA cneayrowmnm 06paSOM:

Hacmpauesaemoe aHanozoeoe 3HavyeHue = (MIsmepeHHOe aHanio2o80¢e 3HadeHue * KoaghguyueHm
YMHOXeHUsT) + CMmeweHue"

AHanoroBble 3Ha4YeHUs1 MOTYT ObITb HAacTpoeHbl Yepe3d CMS 1 otobpaxatotca Ha Y. Monb3oBaTenb MoOXeT
£0o0aBnTb UMsA 0o 8 CMMBONOB Ansi 0003HAYeHMs1 aHarNoroBOro 3Ha4YeHUs Kak Yyepes naHenb, Tak U 4yepes
CMS. AHanoroBoe 3Ha4yeHve OydeT ucnonb3oBaTb MOMHOE LOCTYMNHOE paspelleHne, HO oTobpaxkaemoe
3HayeHve bGygeT copepxaTtb Uenble 3HayeHus Ao 7 umdp. Ecnm 3HauveHus 3a npegenamm OOCTYMHOroO
ananasoHa unvM HeBepHo, To ByaeT oTobpaxeHo ‘??7?’ ? AHaroroBble 3HauYeHust MOTyT ObITb MCMOMb30BaHbI
C NoBbIMM NPOTOKONAMMU.

m UsmepeHue PykosoacTteo nonb3osarens OSM
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Lpyrune
Hasuraumsa no MaHenu CTpanmua 1 »CTpaHMLa 24
[Bkriroyume naHersnb] = [CTATYC CUCTEMbBI = AHANOr
& [Uamepenus] vab oo vea o
[} [Apyaue] 27800 27800 27800 0
% [CmpaHuua 2] = i V?SEC VBZEC VCEEC
0 110 110 110
9 10 11 12
0 0 0 0
U3mepsiemoe 3HauyeHue O603HavyeHue onuT Paspe;.uenue
Tokun la, Ib, Ic, In A 0.0625A
In WT1 cpeaHee, In WT2_cpegHee”’ A 0.0156A
HanpsixeHus Ua, Ub, Uc, Ur, Us, Ut, Uab, Ubc, Uca, Urs, Ust, Utr B 0.125B
MonHas, akTMBHas 1 peakTMBHas A, B & C kBA / kBT / kBAp BA, BT, Bap 1
MowHocTh 3 cpasa kBA / kBT / kBAp BA, BT, BAp
MonHas, akTnBHas n peakTnBHas 3x A, B & C +/- kBAu4, kBTt4, KBAp4 kBAuY, kBTyY, kBApY 1
hasHble 1 3Heprim no chasam 3 phase +/- kBAu, kBTu, kBApu kBAu, kBTy, KBApY
CB$I3aHHbIE C NPSAMbIM U 06paTHbIM
HanpaBneHns MM NOTOKa MOLLHOCTU
KoadhhULMEHT MOLLIHOCTM A, B, C PF 1 210
YacroTa Fabc, Frst My 0.01My
FapMoHukn Ua, Ub, Uc 1" MapmoHuka B 1B
Ua Ub Uc Mapmonuka(n=2...15), Ua Ub Uc THD % 0.00001%
la Ib Ic In NapmoHuka (n=2....15) A 0.125A
lalblcInTDD % 0.00001%
lMpumeyaHust:

1. Hacmpausaemoe aHanoe080e 3Ha4YeHUe KOH8epmupyemcsi 8 uesioe 4ucro. Pesynbmam okpyansemcsi 8
6onbwyo cmopoHy 0ns mobbix OpobHbIX 3HayeHul >= 0.5 u 8 MeHbwyto CmMOpPoHy Ons tbbix OPO6HbIX
3HavyeHul < 0.4. Kozda ucrnonb3yemcsi 60nbwol Ko3ghhuyueHm yMHOXEHUST U CugHail omcymcmeyem,
aHar02080€e 3Ha4YeHUe MoIbL308ameriss MoXem 1o fpexHeMmy 6bimb 0mobpaxeH u3-3a wyma.

Juana3oH ymHoxeHust om -2E32 0o +2E32 u duana3oH cmew,eHusi om -2E32 do +2E32.

3asucum om moyHocmu uamepeHusi 8 2.2.2.

Aneopumm ynpasneHus uHmepeanamu Komopbil Ucronb3yemcsi Ofs Mofy4YyeHuss CPEOHUX CKOJMb3SWUX
3HavyeHul moka In 20e ycpedHsirowul uHmepean WTL1 moxem 6bimb HacmpoeH om 1 0o 50 yuknos (o
ymonyaHuto 15 yuknos) u ycpedHsrowuli uHmepsan WT2 moxem 6bimb HacmpoeH om 1 0o 10 ymHOXUMb Ha
uHmepsan WT1 (mo ymonyaruto 10). Ycpednsrowue uHmepsansi WT1 u WT2 nacmpausatomcsi yepes SGA.
In_WT1_cpedree, In_WT2_cpedHee senswomcsi pesynbmamamu In, paccyumaHHO20 3a yCmaHO8MeHHbIU
ycpeOHsirowul uHmepsas u npedocmassisilomcs Kak aHarno2oebie 3HadyeHusi 8 rnoauke u SGA. [ns npumepa,
OHU ucnonb3yromces 8 SGA npunoxeHuu, O KOHMPOSISi U3MEHEHUST 0CMamoYHO20 moka, 07 y8esiuyeHust
HadexxHocmu U MoYHOCMU.

PN

5.7 MocnegHee 3adMKCcMpoBaHHOE Xopollee 3HavyeHue

(M3X3)

M3X3 3anucbiBaeT nocnegHee N3BecTHOE XOpoLlee 3HaYeHne Toka Harpy3kun yepes kaxayto casy (la, Ib, Ic)
W genaet ero JOCTynNHbIM kak Todka SCADA.

M3X3 paccuntbiBaeTCsa Kak cpeHee 3HayYeHWe M3MepPSeMOoro Toka B Kaxaow dase 3a OAHYy MUHYTY. JTO
3HayeHne QUKCMpyeTCa Kak CpefHee 3HadeHWe 3a MOCMefHIl MUHYTY npu Toke OA unu Korga
cpabaTtbiBaeT AeTEKTOp UCTOYHMKa (ON).

M3X3 peanuayetca kak aHanoroBble Touku Bxoga DNP3 u kak m3mepsiemble 3HadveHuss |[EC 60870-5-

101/104. [Ona nogpobHOro onucaHust obpaTtutecb K pPYKOBOACTBY MOSfb30BaTENsl peanusauuu
COOTBETCTBYHOLLETNO NPOTOKONA.
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6 3awumTa

JocTynHO 4eTblpe uvHAMBUAyamnbHble rPynnbl YycTaBok 3awwutbl. Kaxpgasa rpynna umeeTr creayolive
3alUNTHBbIE PYHKLMN:

e MakcumanbHas TokoBas 3awwmTta (MT3)

e 3awwmTa oT 0bpbiBa hasbl No ToKy obpaTHoOM nocnegoBatenbHocTH (30D)
e 3awmTa oT 3amblkaHua Ha 3emto (333)

e YyBcTBUTENBLHAA 3alLmTa OT 3amblkaHus Ha 3emnto (O33)

e MakcumarnbHas TokoBas 3alumTa pexuma “Pabota Ha JInHmum” (MT3PI)
e 3awmTa MmHMManbHoro HanpsbkeHust (SMH)

e 3awwmrta oT noBblWweHusa HanpskeHus (3MNH)

e ABTOMaTMyeckas yacToTHas pasrpyska (AYP)

e 3awwmra ot noBbiweHusa YactoTbl (3MMY)

o [leTekTOp nctoyHuka (ON)

e KoHTponb HanpsikeHns noBTOpHOro BkrtoveHus (KHIMNB)

e ABTOMaTMyeckuin BBog pesepsa (ABP)

e 3awwmTta oT rapmoHuk (Fapm).

Ans kakgow rpynnbl 3aWwmnTbl MOXET ObITb CO30aHO KOPOTKOe onucaHune, Ao 40 CMMBOMOB, NCMOMbL3Yys NakeT
nporpaMmmHoro obecneyeHus CMS.

Hactpownku rpynn 1 — 4

HaunmeHoBaHue O6o3Ha4YeHue Owana3oH
Wms rpynnbl Wms rpynnbl [o 40 cMmMBOMOB aHrNMIMUCKOro andasnta unun unudp
oTr0009
6.1 MakcumanbHasa ToOKoBas 3awuTa

Tokun kaxxgon dhasbl U3MepATCA TpaHcopMaTopamm TOKa U UX BeSIMYUHA MOCTOAHHO KOHTpOnMpyeTcs Ans
MT3 n 30®. Tok HyneBon Nocn. uamepsembli B Ha4anbHowm Touke TT koHTponupyeTcsa ans 333.

MT3, 300 n 333 nmetoT Tpu anemMeHTa 3alumThbl Afs KaXAoro, NpsiMoro U 00paTHOro HanpaBneHUs NOTOKOB
MOLLIHOCTU. JTO MO3BOMSAET COMOCTaBUTL BPEMSI-TOKOBbIE XapaKTEPUCTUKU Ha Tpex YCTPOWCTBax 3aliuThbl
Ansi COOTBETCTBMSA TPeOOBaHUSAM KOOPAMHALNN.

OnemeHT HanpaBlieHna NoToKa obecneunBaeT 3d)¢)eKTMBHyP0 3alunTy B KOJbLUEBbIX CETAX UK B Cly4vadXx
nogadyun nnuTtaHmA c 06paTHOI7I CTOPOHbI, 0.AHOBPEMEHHO obecneunBas KoopaunHauutio.

OnemMeHT aBTOMaTMYEeCKOro MOBTOPHOrO BKMIOYEHUS OTBeYaeT 3a nocnefoBaTenbHOCTb MOBTOPHOrO
BKITIOYeHUss cBsizaHHyto ¢ MT3, 309, 333 un O33. K anemeHTy MNOBTOPHOrO BKIMHOYEHUS MOTYT ObITb
nprvMeHeHbl obLme HacTponkm, Takue kak KNN3, BpeMs noBTOpHOro BkoYeHus, Bpemsi copoca v MBI,

KapTa aBTOMaTM4eCcKOro NOBTOPHOMO BKIMIOYEHWSI UCNOMNb3YyeTCH ANA HE3aBMCMMOWN HACTPOMKK ycTaBok MT3,
30® n 333 1 onpegeneHns Tuna onepawumi B NOCNeoBaTeNbHOCTU NMOBTOPHOIO BKITKOYEHMS.

OnemeHTbl cpabaTbiBaHusa Ha XH u otctponkn BHT no3sonsoT apdhekTMBHO HAaCTPOUTb PYHKLMK 3aLUThI B
COOTBETCTBUWN C XapakTepuctmkam cuctembl. Otctponka BHT He npumeHseTca anga anemenTos 309.

3apaHue 3aQepPXKN BpeMeHu no3BondeT OYUCTUTb HeucnpaBHOCTU B Cliydae, raoe cepuda pekrnoysepos,
YCTaHOBJIEHHbIX Ha OOHOM cbl/lp,epe, MMEKT OOUNHAKOBbleé BPEMA-TOKOBbIE XapaKTepPUCTUKKU, NyTem
aBTOMaTU4EeCKOro npuMmeHeHuna onpe/:l,eneHHon 3aEPXKN BpeMeHM Ha aBToOMaTunyeckoe MnoBTOpHOE
BKITlO4EeHNEe COOTBETCTBYHIOLLEro pekroysepa.

m 3awmTa PykosoacTteo nonb3osarena OSM
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6.1.1 dnemeHTbI 3awmnTbl anda MT3, 30® n 333

MTS3, 30 n 333 umetot TpM anemMeHTa 3awWuTbl ANs Kaxagoro, NPSAMoro 1 o6paTtHOro HanpaeneH1st NOToka
MOLLIHOCTW U 3NIEMEHT HanpaBfieHNs NOTOKa MOLLHOCTU:

e MT31, 3091, 3331

MacTtep anemeHTbl uukna AlNB no BpeMeHu, Anst NpSIMOro HanpaBneHnsa notoka molwHocTn (MT31+,
3001+, 3331+) n ana obpatHoro HanpaeneHuss notoka MowHoctn (MT31-, 30d1-, 3331-).
WMcnonb3yloTca Ons HacTpOMKM MakcumarnbHOrO 4ucna onepauui OO nepexofa B OTKITHYEHHOe
cocTosHMe c 3anpetom uukna AlNB un obecneuvBaloT 3aluUTHble onepauuM C BpPeMEHHOW
3aEPXKKON.

e MT32, 3002, 3332

OnemMeHTbl HWKHEro npegena, Ans NpsMOro HamnpasneHus notoka mowHoctn (MT32+, 302+,
3332+) u ans obpaTtHoro HanpaeneHus notoka molwHoctn (MT32-, 30d2-, 3332-). [aHHble
3MNeMeHTbl MOryT ObITb UCNOMb30BaHbl Anst obecrnedeHnss GbICTPOro CropaHusa NPegoXpaHnuTens, B
KayecTBe MepBOM 3alUMTHOW OnepauMnm WM Kak 3NeMeHT NepBON CTaaMum BPEMS-TOKOBOW
XapaKTEPUCTUKN., DNEMEHTbI HUXKHEro npefena MMerT Hambonbluni guana3oH Mogudukaumm Toka
ANst peanusauum cTpaTerMm cropaHus npeaoxpaHuTens.

e MT33, 3093, 3333

OnemeHTbl BEpXHEro npegena, Ansd nNpsaMoro HanpasneHws notoka MowHoctn (MT33+, 3093+,
3333+) 1 obpaTtHoro HanpasneHns notoka mowHoct (MT33-, 3093-, 3333-). dnemMeHTbl BEpXHEro
npegena MUCMNomnb3ylTCs ANs MUHMMU3aLUW MOBPEXAEHUS BbICOKUM TOKOM HEUCMNPaBHOCTM
obopynoBaHWsi PacnonoXXeHHOro HUXe Mo NMHUN.

e JHI MT3, 3HM 30®, 3HIM 333

OnemMeHTbl HanpaeneHus NoToka obecneuynBaldT BO3MOXHOCTb BBOAA UNM BbiBOAA HanpaBIieHHOWN
3aWmMThl ANs Kaxgoro u3 wectn anemeHtoB MT3, 309 n 333.

lpumeyaHue: Ecnu OHI onpedeneHHo20 anemeHma ebigedeH, smom 3nemeHm 6ydem peasupogsamb Ha
HeucnpasHOCMU Kak 8 NpsIMOM mak U 8 0bpamHOM HarnpasieHUU nomoka MOUHOCMU OCHO8bIBAasICb MOJIbKO
Ha eesludUHe mokKa HeucrpagHocmu.

6.1.2 HacTtpounku 3awmTtbl ana MT3, 30 n 333

YCcTaBkn MacTep SM1EMEHTOB M 3NIEMEHTOB HWXKHEro npegena npsmoro n obpaTHOro HanpaBneHMs NoToka
mMoluHoctn (MT31+, MT31-, 30¢d1+, 30d1-, 3331+, 333 1-, MT32+, MT32-, 3092+, 30d2- n 3332+,
3332-) moryT ObITb HAcTpoeHbl MyTeEM BblOOpa TWMa BPEMS-TOKOBOW XapakTepucTuku. KpuBble BpeMs-
TOKOBbIX XapaKTepUCTMK BbIOMpaloTCss U MOryT ObiTb HE3aBUCUMO MOAMMULMPOBAHbI AN KaXaoro u3
anemeHToB MT3, 30® 1 333. HekoTopble ycTaBkM MOryT ObiTb HACTPOEHbI TOMBKO Yepe3 NMporpammMHoe
obecneyeHve CMS.

HacTtpowviku yctaBok anemeHtoB MT3, 30® un 333, gns npamoro un obpaTHOro HanpasneHus MoToka
MOLLIHOCTU, 4Yepe3d (MY saBnAlTCA MAEHTUYHBIMM U M300paxeHbl HWXKe And anemeHta MT31+ ncnonb3ys
Kpusyto IEC | B kauecTBe npumepa.

Hasurauus no naHenu FPYNNA 1 NEPEFPY3KA MO TOKY

[Brioyume narens] = [CTATYC CUCTEMBI] = PMT31+« MT32+ MT33+ MT31- MT32- MT33-
[Haxmume CBPOC]
3 Tnn BTX IEC I
Tok cpabaTbeiBaHua (A) 300
[OCHOBHOE MEHHQ] Ko3d BpemeHu 0.50
& [Hacmpoliku 2pynn 3awumei] MMHKO>d ToKa 1.00
MUH dukcup Bpemsa (c) 00.00
% [Ipynna 1...4] Makc Bpemsa oTkn (c) 120.00
GHacmpotiku 3awumsr; [MT3] | fon Bpema () 0.00
Bpemsa cbpoca Heucnp (c) 0.05
& [MT31+] =

PykoeopcTeo nonb3osarens OSM 3awumTa m
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lNMpumeyaHusi.

e CpabamsbigaHue 8 pe3dynbmame akmueauuu anemeHma 333 moxem bbimb 3abloOKUPOBaHO ecsu
coomeemcmeyroujas “briok” ycmaeka ycmaHoeneHa depes noauky, 110 unu SGA. Hanpumep, ecnu
Brok P(333-) ycmaHoeneH uepe3 SGA, cpabambigaHue 8 pe3ynbmame akmugayuu 3/1eMeHmos
3331-, 3332- u 3333- bydem 3abrnokuposaHo.

. Ycmasku anemMeHmos 8epxHeeo npedena Moesym 6bimb HacmpoeHbl MOJIbKO Ha MmMO4YHble
8PEMEeHHbIe XxapaKmepucmuku.

6.1.3 HacTponkun BpeMA-TOKOBbIX XapaktepucTuk (BTX)

OeeHaguatb ctaHgapTHeIXx ANSI kpuBbix 1 IDMT IEC kpuBbix Bcerga gocTynHbl B RC-10, Takke Kak KpuBble
¢ oukcMpoBaHHbIM BpeMmeHem (PB).

Yepesz CMS MOXHO co3aaTb 40 OECATUM AONOMHUTENBbHBIX KPMBbIX, KOTOPblIE MOMYT OCHOBbIBaTLCA Ha Nobou
n3 43 He crtaHgapTHbIX KpuBbix U niobon KOI. He ctaHgapTHble KpuBble paspaboTaHbl AN amynsauun
KPUBbIX OOCTYMHbIX B 6onee paHHem 3alwmTHOM obopyaoBaHum 1 kpueble KOl no3sonsaT pegakTvposaTb
CTaHgapTHble KpuBble IDMT.

KoHdurypaumsa He cTtaHgaptHeix M UDC KpuBbIX MOXeT ObiTb OCyLleCTBfeHa TOMbKO MWCMOMb3ys
nporpaMmHoe obecneyeHne CMS.

Insa nogpobHoro onucaHnst cm. Yactb 11.3.

Tunbl BTX
HaunmeHoBaHue O6o3Ha4YeHue Owana3oH 3aBoackue
HaCTPOMNKH
CtaHgapTHble BpeMsi- Tun BTX ANSI: EI/VI/I/STI/STEI/LTEI/LTVI/LTI IEC |
TOKOBbI€ XapaKTepUCTuKun IEC: EI/VI/1/LTI
TD
3arpyxaemble Bpems- TCC: 101 102 103104 105106 107 111 112 113 114 H/O
TOKOBble 115116 117 119120 121 122 131 132 133 134 135
XapaKTepVICTVIKI/Il 136 137 138 139 140 141 142 151 152 161 162 163
164 165
200 201 202
400 401 402
ubC

HacTponku KpmBbIX C PUKCUMPOBAHHLIM BPEMEHEM AN MAacTepP 3MIEMEHTOB U 3NIEMEHTOB HWXXHEIO nNpegena

CJ'IGAYIOLLI,VIe YCTaBKU ABJIAKTCA HaCTpOVIKaMM KPpUBbIX C CbI/IKCI/IpOBaHHbIM BpemMeHeM, KOTOpble MOryT ObITb
NMPUMEHEHbI K MacTep aJieMeHTaM U 3arieMeHTaM HMXXHEero npeaena.

HanmeHoBaHue O6o3HauyeHue | Auana3oH | PaspelweHue 3aBOAC!(Me
HaCTPOWKMU
Tok cpabaTbiBaHus (A) — MacTep 3N1EMEHTOB Ip 3-1280A | 1A 300
Tok cpabaTbiBaHNs (A) — 3NIEMEHTOB HUXHETO Ip 3- 1A 300
npegena 16000A
Bpems oTknodeHus (c) Tdt min, ¢ 0—-120c 0.01c 1.00
Bpems cbpoca HencnpaBHOCTU (C) FLTRes, c 0-10c 0.01c 0.05

Hactponkn ANSI 1 IEC KpuBbIX N1 MacTep 9JIEMEHTOB U 3NEMEHTOB HWXXHEro npegena

Cnepgyowue yctaBku aBnstoTca Hactponkamu ANSI n IEC kpuBbIX, KOTOpbIE€ MOryT ObiTb NMPUMEHEHbI K
MacTep 9MneMeHTaM W 3neMeHTaM HWXHEero npegena. OTU HaCTPOWKU Takke MNpuUMeHUMmbl K 43 He
cTaHgapTHbIM kpubiM 1 KOIT.

m 3awmTa PykosoacTteo nonb3osarena OSM
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HanmeHoBaHue O6o3HavyeHue | [uana3oH Pa3speleHue igz:p‘q:;:j

Tok cpabaTbiBaHus (A) — MacTep aNeMeEHTOB Ip 3 —1280A 1A 300
;’g;;gﬁ:amlaawﬂ (A) — arIeMEeHTOB HWKHETO Ip 3 — 16000A 1A 300
KoadbdunUMEHT YMHOXEHNS BpEMEHM ™ 0.01 -15 0.01 0.50
MuHUManbHbIA KO3PPULMEHT YMHOXKEHUS ToKa" MIN 1-20 0.01 1.00
MwnHuManbHoe dunkcpoBaHHOE Bpems (C) Tmin, ¢ 0-10c 0.01c 0.00
MakcrManbHoe BpeMsi OTKYeHus (C) Tmax, ¢ 1-120c 0.01c 120.00
JononHutensHoe Bpewms (C) Ta, c 0-2c 0.01c 0.00

Bpewms cbpoca HeMCI'IpaBHOCTI/I2 (c) FLTRes, c 0-10c 0.01c 0.05
lMpumeyaHust:

1. KpamHbIl ycmaeke moka cpabambigaHusi (Ip)

2. He npumeHum Onss ANSI BTX, malivep cbpoca Komopbix CUMyIUpyem Xxapakmepucmuku cbpoca
gpauwjarowezocs oucka.

HacTpoliku MakcumanbHOro TOKOBOIo pexunma Ans 31eMEeHTOB HWKHEro npegena

MakcumanbHbIi - TOKOBbIW pexum npegHasHadyeH AOnda  npenoctaB/ieHnA  BO3MOXHOCTU  NMPUMEHEHUA
cTparernmnm cropaHua npegoxpaHutens. Korga TokK npeBbillaeT yCTaHOBJIEHHOE MNoJfib3oBaTesieM 3Ha4YeHue,
Taﬁmep onepaunn OTKIKYEeHUA OCTaHaB/IMBaeTCA, OO MOMEHTa MNOKa TOK He ONnyCTUTCA HWXKe 3TOoro
3HayeHusi. ITO yBenndmBaet BpemMd 3allUTHOIro OTKIMHYeHUA peknoysepa And CUHXpOoHuU3auunm C
XapakTepucTtukamm npe,qoxpaHMTeneﬁ pacnonoXXeHHbIX HWXe Mo NIMHUN.

Kaxxgbli anemMeHT MoXeT UMEeTb He3aBUCUMblE YCTaBKU ANA MakCMalribHOro TOKOBOIro pexuma.

Ons ANSI, IEC n KOIl KpuBbIX, MakCcumasnbHbIi TOK pacCYMTbiBaeTCA MNpUMEHeHMeMm KoadpduumeHTa
YMHOXEHWS K TOKy cpabaTbiBaHus.

MOﬂMd)I/IKaLI,VIﬂ MaKCMMalribHOro TOKOBOIo peXxumMa OOCTYMHa TOJIbKO AJ14 3JTeMEeHTOB HMXHEro npeaena.

HanmeHoBaHue OGo3Ha4yeHue Onana3oH PaspeweHune 3aBo,qc!<Me

HaCTPOMKM
MakcrMManbHbIN TOKOBBIN PEXUM MAKC pexum Bkn/OTkn H/O OTkn
TKgs;il)d)MLmeHT YMHOX€EHUS MakCcMMarnbHOro ImaxM 11 — 10 0.01 5.00

lMpumeyaHue 1. 3ma Hacmpolika omobpaxaemcs Ha 1Y RC, koe0a esedeH MaKkcumMasibHbIlU MOKO8bLIU Pexum.

HacTpoliku chuKCMpOBaHHOIO BpEMEHU ANl 3NIEMEHTOB BEPXHErO Npeaena

OnemeHTbI BepxHero npegena moryrt ObITb HaCTPOEHbl TOJIbKO Ha KpUBYH C (*)I/IKCI/IpOBaHHbIM BpeMeEHEM
NCNOJ1b3yA YCTAaBKN HUXeE!

HaumeHoBaHue O6o03Ha4yeHue | [lvanasoH | PaspeweHune | 3aBoacKkue HaCTPOWMKMU
Tok cpabaTtbiBaHus (A) Ip 3 —16000A | 1A 1000
Bpems oTknoyeHus () Tdt Min, ¢ 0-2c 0.01c 0.10
Bpems cbpoca HeucnpasHoctu (c) | FLTRes, ¢ 0-10c 0.01c 0.05

6.1.4 MoaudumkaTopbl BTX

Kaxxgass ANSI nnun IEC Bpems-TokoBasi XapakTepucTuka MoXeT OblTb MoauduumMpoBaHa C MOMOLLBHO
cneyroLmnx ycTaBok:

*  MWHMMAarnbHOE Bpems oTknoyeHus (Tmin)
OnpepensieT MUHUMarnbHoe Bpemsi paboTbl yCcTponcTBa. 1o ymonyaHuio yctaHoBneHo Ha Oc. MoxeTt
OblTb MCMOMb30BaHO ANs HaCTPOWMKM MOAXOAAWEro pexuma pabotbl, korgda IDMT kpuBas
nepecekaeT KpUBYIO 3NeMeHTa BEPXHEro npegena.

e MakcuMarnbHoe BpeMsl OTKMoYeHus (Tmax)
OnpegensieT MakcuMarnbHoe BpeMsi paGoTel ycTpoiicTBa. Mo ymonyaHuto yctaHoBneHo Ha 120c.

PykoBoacTeo nonb3oBartena OSM 3awuTta
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®  MWHMMAanbHbIN KOIPPULMEHT yMHOXEHMS Toka (MIN)
e  MakcuMMarbHbIN K03hPULUMEHT yMHOXEHUS Toka (MAX)
e [fononHutenbHoe Bpems (Ta)
[obasnseT Bpems K BoibpaHHon kpuson BTX. Mo ymonyaHuio yctaHoBneHo Ha Oc.

e Bpewms cbpoca HeucnpasHocTu (FLTRes)
OnpepensieT BpeMsi nocre kotoporo cpabaTeiBaHWe 6onee He akTUBHO A0 cbpoca Taimepa 3aLmnThbl

Ha pucyHke Huke nsobpaxeH adhpekT Moandukaunm nepedncreHHbiX Bbillie XapakTepucTuk Ha BTX.

: 3
T 3
kA
2 / a0e:
“\ Ip Tok cpabambisaHusi
3oHa Imax  MAXsp
ACUCTENA Imin  MIN*Ip
N 3aWmThbI
Tmax | ] S Y 1 lNepsoHayansHas BTX (6e3
1 . Modugpukauuil)
Tmin : 2 BTX monbko ¢ dobasneHHbIM
T T K epemerem (Ta)
Ta ' 3 BTX co ecemu modughukayusimu.
Ip Imin Imax |

lMpumeyaHue: Modugukayusi MakcuManbHO20 MoKa NPUMeHUMa MOJTbKO K 3/1IeMeHmam HuXXHeao rpedesna nepeapysku
o moky (OC2+, OC2-, NPS2+, NPS2-, 3332+, 3332-).

Ha pucyHke Huxe m3obpaxeH apdeKT NCMONb30BaHUA MUHUMANbHOIO BpEMEHW OTKMoYeHusa (Tmin) gns
IDMT KpuvBOW, KOrdia oHa nepecekaeT KpPMBYIO 3rieMeHTa BEPXHEro npeaena.

IDMT Kpuean
T Ll | KpWBan BepxHero npeaena
e
\ Tin =015 —}------ I S
Ip Ip I
Tmin =0c Tmin =0.1c
6.1.5 YyBcTBUTENbHaA 3awmTa oT 3aMblKkaHUA Ha 3emnto (033)

YyBcTBUTENbHASA 3aliuMTa OT 3aMblkaHMA Ha 3eMIl0 KOHTPONUPYET OCTaTOuYHble TOKU M3MepsieMble B
HayarnbHOW To4ke TpaHcdopmaTopoB Toka OSM. O33 BkntoyaeT ABa 3leMeHTa 3alWTbl MO TOKY U 3NeMeHT
HanpaeneHnsa NoToka.

OavH aneMeHT 3aluTbl MO TOKY npefHasHayeH Ang NpAMoro HamnpasneHus notoka MoulHoctu (O33+), a
apyron ana obpaTtHoro HarnpaeneHust notoka mowHoctn (O33-). dukcuposaHHoe BpemMsi BTX kaxgoro
anemMeHTa MOXeT ObiTb 3anporpaMMMpPOBaAHO HE3ABMCUMO, @ 3NIEMEHT HarnpaBfieHNs NO3BONSET BBECTU UMK
BbiBecTn 033+ n O33-.

m 3awmTa PykosoacTteo nonb3osarena OSM
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Hasurauus no naHenwu
[Bkriroyume naHesnb] = [CTATYC CUCTEMbBI =
[Haxmume CBPOC]
g [OCHOBHOE MEHIQO]
& [Hacmpoliku epynii]

& [Mpynna 1...4]

& Hacmpotiku 3awumsr; [033] =

033+, 033 HacTporiku®

FPYNNA 1 YyYBCT 3Al] OT 3AMbIK HA 3EMJIO

»033+«4 033-

Tok cpabaTtbiBaHua (A) 15
Bpemss oTkn (c) 10.00
Bpemsi cbpoca Heumcnp (c) 0.05

HanmeHoBaHue O603HavyeHue Avana3soH Pa3spelwieHne | 3aBoackue HaCTPOMKU
1 1-80A 0.5A 15
Tok cpabaTbiBaHus (A) Ip 3
0.2 —80.0A 0.1A 15
Bpems oTkntoyeHus (c) Tdt Min, ¢ 0-120c 0.01c 10.00
Bpems cbpoca HeucnpaBHoct (c) | FLTRes, ¢ 0-10c 0.01c 0.05

lMpumeyaHue:

1. CpabameisaHue 6 pe3ynbmame akmuegauyuu anemeHma O33 wmoxem 6bimb 3abroKupo8aHo,

ecrnu

coomeemcmeytowjas ycmaska “brnok” ycmaHoeneHa yepes noeuky, |/0O unu SGA. Hanpumep, ecnu ycmaeka
Bbrok P(033+) ycmaHosneHa uyepe3 SGA, cpabambsigaHue 8 pe3ynbmame akmusauyuu snemeHma 033+

b6ydem 3abrioKupoBaHo.

2. YyscmeumernbHas 3aujuma om 3aMblkaHUsi Ha 3eMJTo ucronb3yem BTX ¢ ¢hukcuposaHHbIM 8peMEHEM.
3. Modenb OSM c cosnadarowumu TT obecneyusarowas moyHocmb O33 0.2A.

6.1.6 12/11 (O6pbIB NpOBOAHMKA)

OnpepgeneHne obpbiBa ¢asbl JIGI mMoxeT ObiITb obecrnedeHO ucnonb3oBaHMem 3awutbl 12/I1 (46BC),
KOoTopasi UCMosb3yeT OTHOLIEHME Mexay TOkom obpaTHOM nocneaoBaTenbHOCTM U TOKOM  MPSIMOW
nocnegosatenbHOCT (oTHOweHue 12/11). OTHoweHune 12/I1, cpaBHUTENbHO MOCTOSHHO AN Pa3fMYHbIX

TOKOB Harpysku, noatomy obecnevvBaeTr 06onee 4yBCTBUTENMbHYK 3awmuty OT obpbiBa pasbl, 4Yem
ucnonb3oBaHue Tonbko 300.
Hasuraums no naHenu rPYNNA 1 3Al NO TOKY OBP MOCI
[Bkmoyume naHens] = [CTATYC CUCTEMBI| =
300 »I2/Ile
[Haxmume CBPOC]
3 I2/I1 (06pbiB NPOBOAHMKA) :
[OCHOBHOE MEHIQ] Pexum I2/T1 D
& [Hacmpoliku epynn 3awumsi] BenunuunHa cpabaTbiBaHua (%) 20
MUHUMYM I2 (A) 15
& [Ipynna 1...4] Bpems OTKN 10.00
& Hacmpotiku 3awumst. [30®]
& 12/11] =
Hactpoviku 12/11
HanmeHoBaHue O6o03Ha4YeHue Owana3oH Pa3peweHue 3aB°‘D‘cime
HacTpouKu
Pexum 12/11 12/11 D/L/A - D
BenvunHa cpabatbiBanus (%) | Benununba cpabatbiBanus ans 12/11, % 10 - 100 1 20
MuHumym 12 (A) MuHUManbHbIA YpoBEHL TOKa obpaTHOW 3-1280 1 15
nocnegosBartenbHoCcTM dasbl, A
Bpems oTkntoveHus (c) Tdt min, c 0-—120.00 0.01 10.00
PykoeopcTeo nonb3osarens OSM 3awumTa m
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lMpumeyaHusi:
o  [lna12/11 3awumer:
o Bawuma u 30® domkHbI bbimb Bkr.
o  Tok GomkeH 6bimb ebiwe 3A MUHUMYM Ha 0OHOU hase.

e Bpems cbpoca HeucrnpasHOCMU ycmaHoesieHo Ha 50Mc.

6.1.7 AneMeHTbl HanpaBfeHHOMN 3alnUTbl MO TOKY

OnemeHTbl HanpaBfeHUs MNOTOKa MOLLHOCTM BO3MOXHOCTb BBOAA/BbIBOAA HaMpPaBfiEHHOM 3awuTbl AN
kaxkgoro n3 MT3, 309, 333 n O33 anemeHTOB.

Korga 3HI1 BBeaeH ons noboro 3alUTHOrO anemMeHTa, 3alnTHbIN aneMeHT byaeT pearnpoBaTbh TOMbKO Ha
HEeUCNpPaBHOCTM B YyKa3aHHOM HanpaerneHun. Hanpumep, MT31+ 6ygeT pearnpoBaTb TOSbKO Ha
HeMcnpaBHOCTM B MPsSIMOM HanpaeneHuu, nu MT31- OyoeT pearnpoBaTb TONbKO Ha HEWCMPABHOCTU B
obpaTHOM HanpaBreHun, npu ycrosun, 4to HI BBegeH Anst 060MX 3NEMEHTOB 3aLUUTHI.

Ecnn 3HI BbiBedeH AnNA aneMeHTa 3alluTbl B OQHOM W3 HanpaBleHWid, 3neMeHT 3aluTtbl Gyaet
pearvpoBaTb Ha HEUCMpPaBHOCTU MO TOKY B NMPAMOM M B obpaTHOM HanpasreHun U paboTaTb TOMLKO MO
Benuymne Toka HemcrnpaBHOCTU.

DyHKLMA HanpasneHHon 3awmtel ons MT3, 333, O33 n 30d obecneunBaeTca arneMeHTaMu HanpaeneHus
OHM MT3, 3HM 333, 3HIMT 033 N SHIM 300.

YCcTaHOBMNEHHbIN NOMb30BaTENEM yron noBopoTa WcCnonb3dyetca Ana onpegeneHna 30H npaMoro wu
06paTHOFO HanpaBneHus. YcTtaBka Oona yrna noBopoTa MOXeT ObITb HacTpoeHa wuHamBuMayanbHO OnNA
Kakgoro Habopa anemMeHTOB 3alUnThI.

Yron casbl 4Ns pa3nnyHbIX ANeMEHTOB onpegenseTcd cneayoowmm obpasom:

MT3 yron wmexay nonAapu3aunoHHbIM HanpdaxxXeHnem I'Ipf-lMOVI nocneanoBaTesibHOCTU U
pa60‘-IVIM TOKOM I'Ipf-lMOI?I nocneagoBaTesibHOCTU

333, 033 yron mexay nonspusauuoHHbIM HanpsXeHWeMm HyrneBoW MnocneaoBaTenbHOCTU U
paboynm TOKOM HyreBoW nocriegoBaTenbHOCTH

300 yron Mexagy nonsipu3alMoHHbIM HanpskeHMeM oGpaTHOM MmocrefoBaTeflbHOCTU U
paboymm TokoM oBGpaTHOM NOCneaoBaTENbHOCTH.

[ns nogpoGHOro onncaHmsa HanpasneHHON 3awuTbl cM. [NpunoxeHne B — HanpaeneHHas 3awmra.

OnemeHTbl HanpaBneHUs NOTOKa MOTyT ObITb HACTPOEHbI He3aBUCUMO Yepes (1Y, kak n3obpakeHo Hxe Ha
npumepe SHMN MT3.

Hasvraums no naxenu TPYNNA 1 SJIEMEHT HATNPABJIEHVS MT3
[Bkrroyume naHesnb] = [CTATYC CUCTEMbI =
H CEPOC yron nosopota (°) 0
[Haxmume ] HanpaBn He onpejeneHo BNnokK
4 CMeHa HanpaBn Bnok
[OCHOBHOE MEHHRO]
KapTa ynpasneHus 3HM:
& [Hacmpoliku epynn 3aujum] MT31+ BbiBeA€HO
% [Mpynna 1...4] MT32+ BbiBeAeHO
MT33+ BbiBeAeHO
& Snemernmsi HanpasneHusi: [MT3] = | MT31- BblBeAEHO
MT32- BbiBeAeHO
MT33- BboiBeAeHO
HacTtpoviku yrna nosopora
HanmeHoBaHue O6o3Ha4yeHune Ovana3oH Paspewenue 3aBop,cicue
HaCTPOWKKN
Yron noeopota (°) (1) Yron noBopoTa 0 — 359° 1° 0
HanpasneHue He Hanpaen He BeiBegeHo/briok | H/A Briok
onpeaenero® onpegeneHo
CmeHa HanpaeneHusi CwmeHa Hanpaen Bnok/OuHamuyec | H/ Briok

m 3awmTa PykosoacTteo nonb3osarena OSM
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lMpumeyaHust:

Koeda yeon nosopoma 0% u HarpaenieHue rnomoka MouwHocmu ycmaHoerneHo kak “RST k ABC”, npsmoe
HarnpaeneHue rnpsMol nocrnedogamenibHOCMU 0MmMoKa MOUWHOCMU 8 KOMMymauuoHHOM Mmooyrne OSM
sensemcss co cmopoHbl RST 8 cmopoHy ABC u obpamHoe HarpasneHue rnpsamMo2o omoka MOujHocmu
s8n1s5emcsi co cmopoHsb! ABC 8 cmopoHy RST.

Kozda “HanpaeneHue He onpedeneHo” ycmaHo8neHo Ha OmKJl, camasi bbicmpasi akmueHas Kpueasi afieMeHma
HarpaesneHusi pouseedem omkKIIoYeHuUe, Mpu G0CMUXeHUU 8e/TU4UHbI MOKa 3HaYyeHusl cpabambigaHUs.

HanpaBneHue He onpepneneHo
OyHKUMA “HanpaBneHne He onpefeneHo” onpedenser ecnu 3aluTHbI 3NIeMEHT BBEAEHHbIN Ans
HanpaBreHHOW 3aWmnTbl 6ygeT paboTaTb Npy HeonNpeaeneHHOM HanpaBeHUn:

1.

2.

Brok (Mo ymonyaHuio)
BBeneHHble 3neMeHTbl HanpaBneHHOW 3aluuMTbl He O6yayT pearMpoBaTb Ha HEWUCNPABHOCTb Mpu
HeonpeaerneHHoOM HanpasneHuu.

OTkn
BBegeHHble aneMeHTbl HamnpaBneHHoW 3awuTbl OyayT pearvpoBaTb Ha HEUCMNPaBHOCTb MpW
HeonpegerneHHoOM HanpasreHuu.

CMeHa HanpaBneHusi
OyHkuma “CmeHa HanpaBneHus” onpegenseTt noBefeHMe BBEOEHHbIX 3NIEMEHTOB HarnpaBfieHHOW 3aluuThbl,
Koraa n3MeHsieTcsl HarnpaBrieHMe NoToka MOLLHOCTU BO BPEMS CHETa Tanmepa 3aLlUnThl:

Bnok

Korga HanpaBneHue (Hanpumep npsMOe HanpasfeHwe) onpedernieHo U 3alMTHBbIA 3MeMEHT,
Hanpumep MT31+, obHapyxvBaeT HeMcnpaBHOCTb, TakMep 3awntbl AN MT31+ HaymHaeT cyeT. B
TEYEeHUN 3TOro BPEMEHM, eCN HanpaBreHune ToKa U3MeHSIeTCS U NpeBbilaeT TOK cpabaTbiBaHus
NPOTMBOMOSMOXHOIO arnemeHTa, Hanpumep MT31-, Torma MT31- He ©OygeTr onpegensaTb
HEencnpaBHOCTb U TaMep 3aWwuTbl NPOAOIMKUT cyeT and MT31+.

OvHaMunyHbIN

Koroa HanpaBneHue (Hanpumep nNpsSIMOE HarnpaBfeHue) onpefenieHo U 3alUTHBbIA  3NIEMEHT,
Hanpumep MT31+, oGHapyXvnBaeT HeMcnpaBHOCTb, TanMep 3awmnTbl ansg MT31+ HaumHaeT cyeT. B
TEYEHUN 3TOrO0 BPEMEHM, ECNWN HaMpaBfeHne ToKa U3MEHSIETCS U NpeBbILAaeT TOK cpabaTbiBaHWA
NPOTUBOMOSIOXKHOIO 3remMeHTa, Hanpumep MT31-, Torga 3awMTHBIA Tanmep cOpacbiBaeTcst U
HauynHaeT cyeT ana MT31-. CpabatbiBaHne MT31+ cbpackiBaeTcs nocrne yCTaHOBNEHHONO BpEMEHMN
cbpoca HencnpaBHOCTU €CNKN HanpasfeHne He BO3BpallaeTcs obpaTHO B MpAMOe HanpasneHve B
TeyeHnn Habopa Tanmepa copoca MT31+.

HacTporiku kapTbl ynpasnexHus SHIM

KapTta ynpaBneHus AnemeHT HanpaBneHHas 3awuTta 3aBo,qc!(V|e
HaCTPOWKKN

9HMN MT3
MT31+ BeeneHo/BbiBegeHo BoiBeaeHo
MT32+ BeBeneHo/BbiBegeHo BuiBeaeHo
MT33+ BeegeHo/BbiBeaeHo BbiBeaeHo
MT31- BeseneHo/BbiBegeHo BuiBeaeHo
MT32- BeegeHo/BbiBeaeHo BbiBeaeHo
MT33- BeseneHo/BbiBegeHo BuiBeaeHo

9HM 033
3331+ BseneHo/BbiBegeHo BbiBeaeHo
3332+ BeegeHo/BbiBegeHo BbiBefeHo
3333+ BseneHo/BbiBegeHo BbiBeaeHo
3331- BeegeHo/BbiBegeHo BbiBefeHo
3332- BeseneHo/BbiBegeHo BbiBeaeHo
3333- BeeneHo/BbiBegeHo BbiBeaeHo

PykoeopcTeo nonb3osarens OSM 3awumTa m
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KapTa ynpaBneHus AnemeHT HanpaBneHHas 3awmTa 3aBop,c!<V|e
HaCTPOMNKH
9HMN 30
30d1+ BseneHo/BbiBegeHo BoiBeaeHo
3002+ BeeneHo/BbiBegeHo BoiBeaeHo
30d3+ BseneHo/BbiBegeHo BoiBeaeHo
30P1- BeeneHo/BbiBegeHo BoiBeaeHo
30d2- BseneHo/BbiBegeHo BoiBeaeHo
30P3- BeeneHo/BbiBegeHo BoiBeaeHo
3HM 033
033+ BeeneHo/BbiBegeHo BbiBeaeHo
033- BseneHo/BbiBegeHo BuiBeaeHo
6.1.8 3awmTa No KOMMNIEeKCHOU NPOBOAUMOCTHU

3awuta no KoOMMNNEeKCHoN nposogumocT (21Yn) moxeT 6biTb MCNONb30BaHa ANg onpegeneHns 3amblkaHus
Ha 3eMIT0 B 3a3eMIeHHbIX, HE3a3eMIEHHbIX M KOMMEHCUPYIOLWLNX CETAX C BbICOKMM CONPOTUBMEHUEM.

3awmra HenTpanu OT 3aMblKaHWA Ha 3eMJII0 Ha OCHOBE KOHTPOMsSl KOMMMEKCHOW NPOBOAMMOCTU OCHOBaHa
Ha 3HaveHwn nposoaumocTn Gn (OeVCTBUTENbHAas COCTaBMsALWAA) M peakTMBHOMW MNpoBOAMMOCTM Bn
(MHMMas cocTaBnawowas), rae Yn=Gn + jBn. Yn moxeT OblTb HAaCTpoeHa Ha paboTy Ha OCHOBE YCTaBOK A
Gn, Bn unun oboux. HanpaeneHHas 3awmrta onsg npoBOAUMOCTU U peakTUBHOW NPOBOAMMOCTM MOXET ObITb
HaCTPOEH Ha nNpsiMoi, obpaTHLIN 1 oba.

N3o0paxeHune Hxe oTobpaxaeT pabdouyto 30HY And Yn, korga paboynii pexxmm ycTaHoBneH Ha “Gn & Bn” n
HanpaBfieHHas 3awuTa YCTaHOBMEH Ha “[lByHanpaBrieHHbIN”.

Bn - peakTUBHaA NPOBOAMMOCTb
F 3

Pabouan
Pabouan 3oHa
3oHa

MpAman peakTuBHanA

NpoBCAUMOCTE
- } s Gn - aKTUBHasA
- [ (— " nposognmocTb
ObpatHan MNpAmar
O6patHan aKTMBHaA aKTMBHaA
peakTHeHaA nposoaun- nposogK-
NpoBOAHMOCTE MOCTb MOCTb
PaGouan PaGouan
3oHa 3oHa
\ 4
HaBuraums no naHenu FPYNNA 1 Yn KOMIMJIEKCHAS MPOBOAUMOCTb
[Bkrirouume naHersnb] = [CTATYC CUCTEMbBI = Pabounit pexum Gn & Bn
[Haxmume c6poc] Pexum Hanpasn 3au JBYyHanpaB/ieHHbIN
MMH K030 Un 0.10
$[FTTABHOE MEHIO] MUHUMYM In (A) 10
& [Hacmpotiku epynn 3auumsi] Bpema oTkn (c) 1.00
Bpemsa cbpoca Heucnp (s) 0.05
® [Fpynna 1...4] Mpamas npoBoAUMOCTb (MCM) +1.00
& Hacmpotiku 3awumer: [Yn] = | 0bpaTHas npoBoaumMoCTb (MCM) -1.00
Mpsavas peakT nposoaum (MCM) +1.00
ObpaTHas peakT npoBos (MCM) -1.00

HacTpoliku 3aLmnTbl N0 KOMMNIIEKCHOW NPOBOANMOCTH

m 3awmTa PykosoacTteo nonb3osarena OSM
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HaumeHoBaHue O6o3Ha4yeHue Ovana3soH Paspeluenve 3aBop,c!<we
HaCTPOWKMU
Pexum Yn' Pexum Yn D/L/AIRISIC - D
Pabouunn pexmnm Pabouunn pexmnm “‘Gn”/“Bn”/“Gn & Bn” - “Gn & Bn”
Pexum HanpaBneHHom “Mpamon” / “O6patHbIn” / « -
2 Pexvm Hanpasn 3auy a - [IByHanpaBneHHbIN
3awuThbl [1ByHanpaBneHHbIN
Bpewms oTtkntodeHus (¢) | Tdt Min, ¢ 0-120.00 0.01 1.00
MwuH ko3 Un® Min U, UM, 0.01-1 0.01 0.10
Munumym In (A)” Min In, A 1-1280 0.5 10.0
Bpems copoca Bpewms c6poca Hewcnp, ¢ 0.00-10 0.01 0.05
HeuncnpasHOCTH (C)
Mpsamas peaktuBHas Mpsamas peakt nposognm -327.00 10 327.00 0.01 1.00
nposogumMocTb (MCMm) (MCwm)
ObpaTHasi peaktuBHasas | OBpaTHas peakT NpoBOA -327.00 110 327.00 0.01 -1.00
npoeognmocTb (MCm) (MCm)
Mpamas [Mpsamasa npoBogMMOCTb -327.00 go 327.00 0.01 1.00
nposogumocTtb (MCm) (MCwm)
ObparHasi ObparHasi -327.00 go 327.00 0.01 -1.00
nposogumocTtb (MCm) nposogumocTtb (MCm)
lMpumeyaHust:
1. 3awuma no kommnekcHol nposodumocmu Yn mMoxem 6bimb HacmpoeHa 0nsi pabomy Ha OCHO8e HacmpoeK

2.

6.1.9

Gn, Bn unu oboux.

Pexxum HanpaeneHHoU 3auumbl OCHO8aH Ha 8bI6paHHOM HarpassieHuuU nomoka mouwHocmu. Cm. yacmb 5.2
Hacmpolku usmepeHud.

HanpsxeHue cpabambieaHusi akeusaneHmHo MuH koagp Un x U_nom /| \3; 2de U_HOM — HOMUHanbHOe
HanpsxeHue cucmembl 88edeHHOe 8 Hacmpolikax udMepeHul (cm. Yacmeb 5.2).

MurumarsbHbil Mopoe ocmamoy4yHo2o moka 051 pa6omsi Yn.

MakcumanbHaa ToKoBas 3awuta pexuma “Pabota Ha NUHUK”
(MT3 P1)

MT3 PJ1 copgepxuT gecatb He HanpaBneHHbIX anemeHToB: Tpu ana MT3 PJ1, 30® PJ1 n 333 PJ1 u ognH anga
O33 PIJl.

Pexum PJT moxeT GbiTb BBEAEH M3 MeEHK 0OOLMX HAcTpoek 3awuTbl (CM. YacTb 6.14) unuM npu nomoLum
KHOMKKM BbicTporo goctyna PJ1 Ha MY. Korga pexum PJ1 BBeaeH:

Korgoa vHuuMMpoBaHa 3awwuTHas onepauusi, YCTPOWCTBO OTKIMOYUTCA M NepenaeTr B COCTOsSIHWE
3anpert AlB ocHoBbIBasick Ha ycTtaBkax pexuma PJ1 (He 10).

Ecnn dyHkuma “PaspewnTtb Bkn B pexume PJT” BbiBegeHa (3aBoackas HacTpoyka), BKIOYEHWe
rnaBHbIX KHTakToB BygeT 3abnokupoBaHo. CMm. YacTb 5.3 KoHdurypauns OSM.

KHonka 6bicTporo goctyna PJl, Takke moxeT 6biTb npuBa3daHa Kk pexumy “XKusas JlnHma” (Cm. yactb 6.6).
Korga PJ1 n XKI npuBsasaHsb!:

KHonka Bkn/OT1kn pexuma PJI1 Ha Y 6yaeT cooTBETCTBEHHO BBOAMTL/BLIBOANTL pexxum XKJ1.

Korga wHuuMMpoBaHa 3awmMTHas onepauusi, YCTPoMCTBO nepengetr B pexum 3anpet AllB,
OCHOBbIBasiCb Ha ycTaBKkax 3awuTtbl pexuma PJ1 (He M0O).

Jiobble onepaunn BKIMIOYEHUA IMaBHbIX KOHTAKTOB 3a6J'IOKVIpOBaHbI.

PykoeopcTeo nonb3osarens OSM 3awumTa m
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Hasurauus no naHenwu
[Bkriroyume naHersnb] = [CTATYC CUCTEMbBI =
[Haxmume CBPOC]
4
[FTTABHOE MEHKO]
& [Hacmpodiku epynn 3aujumai]
& [Mpynna 1...4]

GHacmpotiku sawumsr: [P/T] =

[F[TTABHOE MEHIO]
& [Hacmpoliku epynn 3auumei]
& [Mpynna 1...4]

KapTa >n1eMmeHTa

MT3PJ1  »30¢PJ1«

rPYMMNA 1 HACTPOWKU PEXWUMA Pl

333PJ1 033PJ

»30¢ PJil« 300 P2 30¢ PJI3

rPYNNA 1 30¢ PEXUMA PN

GHacmpodku 3awumsl: [P/T) = | Tun BTX TEC I
% 300 PJT: [30(D Pﬂl] = TOK Cpa6aTblBaHI/IF| A) 300
Ko3th BpemeHu 0.50
MWH KO3( TOKa 1.00
MUH dukcup Bpemsa (c) 0.00
Makc Bpemsa oTkn (c) 120.00
non Bpemsa (c) 0.00
Bpems cbpoca Heucnp (c) 0.05
Hactpoiikn MT3 P11, 30¢ PN1, 333 Pl
HanmeHoBaHue OGo3HayeHue Onana3oH PaspeweHune aaaoncl(ue
acTPOMKH
UDC, TD
ANSI: EI/VI/1/ ST/ STEI/LTEI/ LTVI/
LTI
IEC: EI/VI/I/LTI
) TCC: 101 102 103104 105 106 107 111
Tun BTX Tun BTX 112 113 114 115 116 117 119 120 121 122 | H/A IEC I
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
Tok cpabaTbiBaHuUsi (A)3 Ip 3 —1280A 1A 300A
KoadbdmumeHT Bpemenn | TM 0.01 —-15 0.01 0.50
MukmansHsin MIN 1-20 0.01 1.00
KO3 DULMEHT TOKa
MuHumaneHoe
dukcmpoBaHHoe Bpemst | Tmin ,c 0-10c 0.01c 0.00
(©
Makcumanbhoe Bpema | oy o 1-120c 0.01c 120.00
OTKNtoYeHus (c)
Aononkureneroe Ta, ¢ 0-2c 0.01c 0.00
Bpewms (C)
Bpewmsi copoca Bpewms cbpoca 0— 10c 0.01c 0.05¢
HencnpasHOCTH (C) Heucnp, ¢
m 3awmTa PykosoacTteo nonb3osarena OSM
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HacTpoikv MT3 PJ12, 309 P12, 333 P/i2*

HanmeHoBaHue OGo3Ha4yeHue Ownana3soH Pa3peweHune 3aBop,c!<v|e
HaCTPOMNKN
UDC, TD
ANSI: EI/VI/I1/STI/STEI/LTEI/LTVI/
LTI
IEC: EI/VI/I/LTI
Tun BTX? Tun BTX TCC: 101 102 103 104 105 106 107 111 H/O TD
112 113 114 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
(TAO)'é cpabateiBanua | | 3-1280 A 1A 300A
(BCF)’e""" OTKIOHEHI | T4t Min, s 0-2c 0.01c 1.00
MakcmmanbHbIn MakcumanbHbIn
o o Bkn/OTkn OTkn
TOKOBbIN pPEeXUM TOKOBbIN pPEeXUM
Bpewmsi cbpoca Bpemsi Cbpoca 0— 10c 0.01c 0.05¢
HencnpaBHOCTH (C) Hewucnp, ¢
Hactpoiikn MT3 P13, 30¢ PN3**
HaumeHoBaHue O6o3Ha4yeHue [dwana3oH | PaspeweHne | 3aBoacKkne HACTPOMKHU
Tun BTX? Tun BTX D H/AO D
Tok cpabatbianusi (A)° Ip 3-1280A | 1A 1000A
Bpems oTtknioveHus (c) Tdt Min, s 0-—2c 0.01c 0.20c
Bpewms cbpoca HeucnpaBHoctu (c) | Bpems cbpoca Hewncnp, ¢ | 0 — 10c 0.01c 0.05c

HacTpowiku 333 PfI3-*

HanmeHoBaHue O6o3HavyeHue Avana3soH | Pa3speweHune | 3aBoackme HaCTPOWMKHM
Tun BTX? Tun BTX D H/O D
Tok cpabaTbiBaHus (A)3 Ip 3—-1280A | 1A 1000A
Bpewms oTknodeHuns (c) Tdt Min, s 0-2c 0.01c 0.20c
Bpewms cbpoca HeucnpasHoctu (c) | Bpewmsi cbpoca Hemcnp, ¢ | 0 —10c 0.01c 0.05¢c
Hactpoitkn 033 PNT*
HaumeHoBaHue O6o3Ha4yeHue AvanasoH | PaspelweHue | 3aBoackme HaCTPOWUKMU
Tun BTX? Tun BTX D H/O D
Tok cpabaTbiBaHuUsi (A)3 Ip 1-80A 1A 15A
Bpemsi oTKMioueHus (c) Tdt Min, s 0.2 - 80.0A° | 0.1A 15.0A
Bpewms cbpoca HeucnpasHocTtu (¢) | Bpems cbpoca Heuncnp, ¢ | 0 — 2¢ 0.01c 0.20c

lpumeyaHus:

1. OnemeHmsl MT3 PJ1, 333 PJ1, 033 PJ1 u 30® PJ1 ocHaweHb! 50Mc matimepom cbpoca.

2. [ns onucaHus muna BTX, cm. yacmb 11.3. Bce kpusbie mo2ym 6bimb npumeHeHbl K MT3 PJ11-2, 30® PJ11-2 u 333 PJ11-2.
TornbKo Kpugsasi ¢ (hMKCUPOBaHHbLIM 8peMeHeM Moxem bbimb npumeHeHa k MT3 PJ13, 30® PJ13, 333 PJi3 u 033 PJ1. B RC-
10 moxem 6bimb 3agpyxeHo 0o 10 HecmaHOapMHbIX KPUBbIX.

3. ToyHocmb 8peMeHu 2apaHmuposaHa morsibko Ons1 3Ha4eHud I/Ip < 1600.

4.  [lpu obHoeneHuu npowusku, Hacmpouku 0nsi MT3 PJ1 u 333 PJ1 ¢ npedsidyweli sepcuu 6ydym cKonuposaHbl 8 371eMeHmMbl
MT3 PJ13 u 333 PJI13 coomeemcmeeHHO.

5.  Modenbs OSM c cosnadarowumu TT obecrequsarowass moyHocms O33 0.2A.

PykoBoacTeo nonb3oBarensa OSM

3awuTta




NOJA-5038-08

KapTbl anemeHTOB pexuma “Pabota Ha nuHun”

Hasuraumsa no naHenmu

[Bkriroyume naHesnb] = [CTATYC CUCTEMBI] =

FPYNNA 1 KAPTA 3/IEMEHTOB PYXWUMA PJl

[Haxxmume CBPOC] MT3P/I1l »BbiBeLEHO< 333PJI1 BbiBeAeHO
3 MT3PN2 BbiBeAEHO 333PJI1l BbiIBEAEHO
MT3PN3  BbiBejeHO 333PJ11 BbiBEeAeHO

[FTTABHOE MEHHO]

& [Hacmpoiiku epynn 3awum] 300PJ1 BbiBeAEHO 033PJ1 BbiBe4EHO

300PJ12 BbiBeAEHO
% [Fpynna 1...4] 300PJ13  BbiBEAEHO
GHacmpoliku 3awumesr: [P/1]
& Kapma sanemeHma =

HacTtpoliku KapTbl anemMeHTa pexuma “PaboTa Ha nuHun”
AnemeHT HacTpoiikn 3aBoacKue HaCTPOMKN
MT3 P11 BeejseHO/BbiBeAEHO BbiBeAE€HO
MT3 P2 BeejseHO/BbiBeAEHO BbiBeAEHO
MT3 PN3 BBegeHO/BbiBeAEeHO BbiBEAEHO
333 P11 BBegeHO/BbiBeAEeHO BbiBEAEHO
333 P12 BBejseHO/BbiBeAEHO BbiBeAEHO
333 P13 BBegeHO/BbiBeAEeHO BbiBEAEHO
300 PN1 BBegeHO/BbiBeAEeHO BbiBEAEHO
300 P2 BeejseHO/BbiBeAEHO BbiBeAEHO
300 PN3 BeejeHO/BbiBeAEHO BbiIBELEHO
033 PJl BBegeHO/BbiBeAEeHO BbiBEAE€HO

6.1.10 JneMeHT BKJIIOYEHUA Ha XOrioaHylo Harpy3ky (XH)

BocctaHoBneHve nutaHus duaepa nocrie NpoaosPKUTENbHOIO OTKIOYEHWS 4YacTo MPUMBOAMUT K Harpyske
BbllLE YeM HOopMarbHasi, Tak Kak ycTpoicTBa/obopynoBaHme yrnpasnsemMoe TepmocTtaTamu (oborpesaTenm,
KOHOWLMOHEPBI, XONOAWUMbHUKM U T.4.) 6yayT BKMOYEHbl OAHOBpeMeHHO. CTeneHb U MPOdOMMKUTENBHOCTb
yBENMYEeHHOro NoTpebneHnsa NuTaHns 6yayT 3aBUCETb OT XapaKTEPUCTUK Harpysku duaepa.

dyHkuma “BknioveHne Ha XH” npepoctaBnseT BO3MOXHOCTb BOCCTAHOBMEHWUS MUTaHWS pasHOOBpasHbixX
Harpy3ok nocrne ux MpPOAOIKUTENBHOIO OTKIYEHUS NyTEM YBEnuMYeHUst KoadpuuMeHTa YMHOXEHUS
X0NogHOM Harpysku ¢ 1 4o paccuntaHHOro nonb3oBatenem 3HavyeHus (KoadhpumumeHT xonoaHom Harpysku) B
TeYeHN yCTaHOBIEHHOro nonb3oBarteneM nepuoaa spemeHu (Bpemsa pacnosHaBaHUs XONOOHOW Harpysku).
Korga nutaHme BOCCTaHOBMEHO, KOA(MMULNEHT XONOOHOW HArpy3kuM nocTeneHHo BO3BpaLlaeTcs Ha OOUH B
TeYeHUn BTOPOro YCTAHOBMEHHbIV Monb3oBaTteneMm nepuoaa BpemeHn (Bpems XonogHOW Harpyskw).
KoadppmumeHt XH npssimo nponopumoHanbHO 3aBUCUT OT BPEMEHM pacno3HaBaHus XH n ot BpemeHn XH.
KoadppmumeHt XH nepecuntbiBaeTca Kaxabl LMK U HE NpuMmeHuM ans anemeHtoB MT33, 333, O33 un
300.

BO3MOXHOCTb HacTpoOVKM BpeMeHu pacno3HaBaHus XH u BpemeHn XH nNO3BONAKT U3MEHATb Temn
YBENNYEHUA M YMeHblueHns koadpdumumeHta XH, 4yto obecneuMBaeT BO3MOXHOCTb MOACTPOWKM Ansi
PasnnyHbIX Harpysok.

OnemeHT BKMYeHns Ha XH akTMBupyeTcs onpeaeneHnemM AeTekTopom uctovHuka (OW) HanpskeHus, Huxe
ycTasku ypoBHs W Ha Bcex Tpex hpasax n Toka Hmxe 4yem 3A Ha Bcex Tpex pasax. YcraBka yposHA O
MoxeT ObITb HacTpoeHa B npegenax ot 0.5kB oo 6.0kB (cm. yactb 6.8 [eTtekTop ncrtodHuka (ON)).

MpWHUMN paboTbl aneMeHTa BKoYeHUs Ha XH n3obpaxeH Ha guarpamme Huxe.
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BrntoueHue Ha XonodHyto Hazpysky Koz20a epemsa nomepu BrntoueHue Ha XonodHyro Hazpy3Ky Kozda epemsa nomepu
numarus donbwie, Yem epems pacnosHasaHua XH nuMaHus Kopoye, yem epems pacrno3HasaHusa XH
A A
v<am V< m
&I<3A T—m &I<3A ™
| \ _J Bp eng Bp gMﬂ
P(AN ) & P(AN ) a
1 1
Bpenga Bpens
0 0
Taimep 4 Talimep 4
1
N
Bpema Bpema
0 0 |
octm 4 Tree Td oCLM 4 <Trec N xTcl
CLM
Nx CLM
1 1
Bpems Bp ergﬂ
0 0
eode: CLM KoaghgpuyueHm xoro0HoU Hagpy3Ku
OCLM paboyull KoaghhuyueHm xono0HOU Hazpy3Ku
Trec 8peMms pacrio3HagaHUsi XOrI00HOU Hazpy3Ku
Tcl 8peMsi X0r100HOU Hazpy3Ku
N rnoKasaHus maUmepa sKntoyeHus Ha XH nocne soccmaHo8neHusi numatusi
PN anemeHm cpabamsiearus AN

MeHto Y ans HaCTPOWKM yCTaBOK (DYHKLMUN BKITKOYEHWST HA XONOAHYHO Harpy3Ky M3o0paxKeHo HUXe.
HaBwrauus no naHenwu
[Bkmodyume naHens] = [CTATYC CUCTEMBI| = [Haxmume CHPOC]

4 rPYNNA 1 BKJ/OYEHWME HA XH
[FTIABHOE MEHIO] KostpouumeHT XH 1.0

& [Hacmpoliku epynn 3awumai] Bpema XH (MuH) 15

& [Fpynna 1...4] Bpemsi pacno3H XH (MuWH) 15
S Apyaue: [XH] =
HacTponku pexmma BKAKYEHUS Ha XONOAHYK Harpysky
HaumeHoBaHue O6o3Ha4eHue Avana3soH Pa3pelueHue 3aBoackue Hactponku

KoadhpumumeHT xonogHom Harpysku CLM 1-5 0.1 1.0
Bpemst XH (MuH) Tcl, MUH 1—-400 MMH | 1 MuH 15
Bpewms pacnosHaBaHus XH (MuH) Trec, MUH 0 — 60 MUH 1 MUH 15

6.1.11 OTcTpoika 6pockoB HamarHnymsarwwmx Tokos (OBHT)

B MOMeHT nogayun HanpskeHus Ha omaep, Aaxe nocre KOPOTKOro OTKIYEHUS MPUYUHEHHOro Lmknom AlB,
NPUCYTCTBYIOT HaMarHW4YnBarLLMe TOKN, CBA3aHHbIE C OnpeaesieHHbIMU TUMaMn HarpysoK, NPMBOAALLMMN K
Harpyskam Bbille HoOpMbl. Hanpumep, Tok BO30yxaeHust TpaHcopmaTopa unm ToK 3arnycka aABuraTens.

OnemeHT OBHT BpemeHHO npumeHseT KoaPULNEHT YMHOXEHMS K TOKY cpabaTbiBaHUSA nNpu oBHapyXeHum
notepu nutaHusa (cm. YacTtb 6.8), KOTOPbIN pe3ko CHWXaeTcsl 4O OOHOro, Korga MMTaHue BOCCTaHOBIIEHO.
YcTaBka “Bpemsi otcTponikn BHT” onpenensiet Bpemsi, B Te4EHUM KOTOPOro koadpdpumumeHta otctponkn BHT
CHWXaeTcs A0 eANHULbI.

OBHT He npumeHuma ans anemeHToB 3awmtel MT33, 300, 333 nnun O33.

PykoBoacTeo nonb3oBartena OSM 3awuTta
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MpumeHeHue dyHkumm OBHT nossonsgeT HacTpouTb 3awwuTy Ansd paboTbl C KpaTKOBPEMEHHBIMU CKaYKaMu
TOKa Harpysku, npudmHeHHbiMn BHT, 6e3 ywepba 4yBCTBUTENBLHOCTM 3aLMThI.

MpuHUMN paboTbl aneMeHTa 3awnTbl oT BHT n3obpakeH Ha avarpaMmme Huxe.

MNvranne
‘ -
vemn | e IRM — KoagpgpuyueHm omempodiku BHT
&I1<3A
- S Spem OIRM  — Pabouutii koaghgpuyueHm omcmpoliku EHT
P(an ) PV - anemeHm cpabamsbigaHuss N
! Bpenn Tir — Bpemsi omcmpotiku BHT
0
Talimep
1
Bpema
0 <—-\ 3 cycles Tie
OIRM i
"
Bpemsa
0

Hapuraums no naHenu TPYMNA 1 OTCTPOVKA BHT
[Bknroyume [lNaHenb] = [CTATYC CUCTEMbBI] = .
K03t OTCTPOMKU BHT 5.0
[Haxmume CEPOC] Bpemsa OTCTponku BHT (c) 0.10
4
[OCHOBHOE MEHHRO]
& [Hacmpoliku epyrnn 3auiumei]
G [Mpynna 1...4]
% Apyaue: [BHT] =
HacTtporiku 3awmTbl oT BHT
HanmeHoBaHue O6o03Ha4YeHue Owana3oH PaspeweHue azg:gg;::
Koad otctporiku BHT IRM 1-20 0.1 05.0
Bpewms otctporikm BHT (c) Tir,c 0.01 - 10c 0.01c 0.10

6.1.12 3apaHue 3aaepXxku BpemeHu (33B)

OnemeHT 33B moxeT OblTb MCMONb30BaH ANS M30MNSAUMW HEWUCMPABHOCTU MNyTEM MPUMEHEHMS cepun
pekroy3epoB ¢ oguMHakoBbiMu BTX.

MpyHUMN OencTBMSA 3akMio4aeTcss B TOM, YTO KaXAbI pekrnoy3ep OTKMYaeTcss npu  OobOHapyXeHuu
HeuncnpaBHOCTU. KOHTpOnb HanpsbkeHUs NOBTOPHOrO BKITOYEHUs (CM. YacTb 6.9) NnpedoTBpallaeT onepauuto
NMOBTOPHOrO  BKMIOYEHUS  YCTPOWCTB  PACMOSIOKEHHbIX HWXEe N0  JNIUHUKW, €CNU  He  BKIYEHO
BblllepacnonoxeHHoe yctponctso. 33B wucnonb3yeTtcs AN NpoaneHWs BpeMEHU OTKMYeHUd, Koraa
YCTPOWCTBO BKITHOYAETCH U HEUCMPABHOCTb HE OOHapy KeHa.

33B moxeT paboTaTb B ABYX pexumax, HenpepbiBHOM WM nepexogHoM. B oGoux pexumax, koraa
YCTPOWCTBO BKIOMAETCs Ha UCMpaBHOW YacTu dngepa n HencnpaBHOCTb He OGHapyXXeHa Ha NPOTsKEHUN 3X
umknoB, Torga gobaenserca 33B. Ecnn yCTpoONCTBO BKIMOYAETCH M HEUCMNPaBHOCTL npucyTcTeyeT, 33B He
pobasnsieTcs.
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B HenpepbiBHOM pexume, 33B ocTaeTca BKMHOYEHHbIM A0 OTKNIOYEHMS YCTPOMCTBA. B nepexogHom pexume,
33B ypangetcs no ucredeHum BpemeHn copoca AllB.

33B pobaensietcs Tonbko kK BTX anemeHTOB HkHero npegena (MT32, 3092 n 3332) 1 He npumeHsieTcs,
ecnn 3TN aneMeHThI BbiBeeHbl B kapTe AlB.

MeHto Y ans ons HacTponky yctaBok pyHkUmMM 33B n3o6paxkeHo Huxke.
Hasurauna no MaHenwu

[Bkriroyume lNaHenb] = [CTATYC CUCTEMbI| = [Haxmume CBPOC]

3 TPYMNA 1 3ALAHVE 3ALEPXKWM BPEMEHM
[FTIABHOE MEHHKO] .
Pexum p06aBn BpeMeHu NepexoaHbIn
& [Hacmpoliku epynn 3auumei] JlononHutenbHoe Bpemsa (c) 0.00

& [Mpynna 1...4]
& fpyeue: [33B] =
HacTtporiku doyHkummn 33B

HanmeHoBaHue 0O6o03Ha4eHue Owana3oH PaspeweHue 3aB°p‘c5"e
HaCTPOWKHU
Pexum RoGaBneHus Pexum no6asn MepexogHbin/HenpepbiBHbin | HIA, MepexoaHbin
BPEMEHM BPEMEHM
,J(Jé(;nonHMTeanoe Bpewms Tat,c 0-1c 0.01c 0.00

lMpumeyaHue: [ns ¢yHKkyuoHUposaHus yHkyuu 33B, domkHa 6bimb esedeHa hyHKkUus “KoHMpornb HanpsikeHus
oe8mopHo20 ekmoYeHuUs”.Cm. yacmsb 6.9.

6.2 ABTOMaTuyeckoe noBTOpHOoe  BknwoyeHue (AlB
MT3/30P/333/033/Yn)

OneMeHT NOBTOPHOrO BKIMOYEHWSI OTBEYAET 3a LMKI MOBTOPHOMO BKIKOYEHMS CBSA3AHHbIA C 3NEMEHTaMu
MT3, 309, 333, O33 1 3awuThbl NO KOMMFIEKCHOW NPOBOAUMOCTW.

Korpga uukn AlB BBeAeH 1 NPOUCXOAUT 3aLUMTHOE OTKIIOYEHUE, peKrnoy3ep BKITOYAEeTCH Nnocne UcTeveHus
BPEeMEeHN MOBTOPHOro BKtoYeHns. CueTumk umkna AlNB HaumHaeT cyeT n 3anyckaeTcs Tanmep cbpoca. Ecnm
HEencnpaBHOCTb MPOVCXOAUT B TeYeHWn BpemeHu cbpoca, YyCTpOMCTBO cpabaTtbiBaeT B COOTBETCTBMM C
TUMOM 3alUUTHONW OnepauMn AN cneaylollero oTknodeHns B kapte AlB. Korga Bpems cbpoca nctekaer,
cyeTumk umkna AlB cbpacbiBaeTcsa Ha 1 u peknoysep rotoB K BbINOSIHEHMIO MOMHOMO LMKMa B criyyae
nosiBNEHUs HeucnpasHOCTU. [lonb3oBaTens MoXeT 3afaTb pasHoe BpPeMs MOBTOPHOIO BKIOYEHUA AnS
KaXKgoro oTknoveHus B umknie AlNB u konmMyecTBO OTKOYEHMI A0 Nepexoaa B cocTosiHme 3anpeT AllB.

Korga uukn AlMB BBeneH, ecnu B Ntoboe Bpems YCTPOMUCTBO BKMOYEHO Bpy4dHyto (Hanpumep c MY, SCADA
U NOTUKOW) MIK 3aLLUMTHOWM CXeMOW, Takow kak ABP, ycTponcTBo GyAeT HaxoOuTbCs B pEXMME MPSMOro
OTKMIYEHUs OO0 ucTeyeHuss BpemeHu cbpoca AlNB. Korga ycTpOWCTBO HaxoauTcs B peXuMMe MpsMoro
OTKIIIOYEHUS, €CnM MPOUCXOAUT HEMWCMPaBHOCTb, YCTPOMCTBO MPOM3BEAET OAMHOYHOE OTKIHYEHNE C
nepexogom B cocTosiHne 3anpeT AlB, wcnonb3ys yctaBkm yHkumm [1O. Cm. yactb 6.2.6 [llpsimoe
otkntovenue (MO).

lMpumeyaHue:
o AlIB ¢pyHkyuoHupyem, ecnu “Sawuma” u “Hukn AlIB” eeedeHbl, pexumbl “Paboma Ha JluHuu” u “Kueas
JluHusi” ebigedeHbl U 0OUH U3 3aWUmHbIX 3riemeHmos 8 kapme AllB ycmaHoeneH Ha “R”.

o KaxOasa epynna anemeHmos MT3, 30®, 333, O33 u Yn umeem ceoli cuemyuk uyukna AllB, komopbil
cyumaem Kosu4yecmeo 3aujUmHbIX OMKIIHOHYeHUl anemMeHmom 0aHHOU apyrirbi.

e [06anbHbIl cHeMYUK OMKIIOYEHUU 0380/15em  8bINOo/IHAMb 00 Yembipex 3aujumHbIX OMKIIYeHUU,
He3aguCUMO Oom UCMOYHUKA OMKITFOYEHUS.
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Hasuraumsa no naHenmu

[Bknroyume naHenb] = [CTATYC CUCTEMBI)

OBUWWE HACTPOUKU 3ALMTSHI

 [Sawumal »CTp 1« CTp 2 Ctp 3
% [Cmp 1]
AKTMBHaA rpynna 1
3aymTa OTKN
ABTOMaTW4Y MNOBTOPHOE BKI OTKn
PaboTa Ha NMHMK OTKAN
3aynTa OT 3aMmblk Ha 3emiw OTKN
YyBCTB3al OT 3aMblK Ha 3eMw OTKN
BKN Ha XONOAH HArpy3kKy OTKN
ABTOMaTWU4Y BBOJ pe3epsa OTKN
3aunTta MMHUMAJIBHOIO Hanpsax OTKN
3aynta OT NpoOBaJIOB OTKN
XuBaa nuHuA OTKN
HaBuraumsa no naHenu rPYnnA 1 AMB
[Bkrroyume naHesnb] = [CTATYC CUCTEMBI = > KapTa AMB<
[Haxmume CBEPOC]
3 KOHTPO/b HanpsiX NOBT BKN BbiBeAEHO
Bpemsi 1ro noBTopH BkA (C) 10.00
[F[TTABHOE MEHIO] Bpemsa 2ro noBTopH Bkn (c) 20.00
. Bpemss 3ro noBTopH BkA (C) 20.00
& [Hacmpoliku epynn 3aujumel
[ P Py “ ] Bpemsi cbpoca (Mc) 30.00
2 [Mpynna 1...4] Pexum Kn3 BbiB€AEHO
& AMB: [AB] = Pexum NBMM BbiBeleHO
Bpemsa nenn(c) 15.00
MpoaBuxeHne nocnep, 0
MT3 otkn: 3, 30® otkn: 3
333 oTtkn: 3, O33oTkn: 0
Yn otkn: O
Hactpouiku umkna AlNB
HanmeHoBaHue O6o3Ha4veHue Ownana3soH PaspeweHune 3aBop.c!<v|e
HacCTPOMKMU
OneMeHT KOHTPOISA HanpsXXeHns KoHTponb Hanpsx Beegero/BbisegeHo | — BbiBEEHO
NMOBTOPHOIO BKIYEHNS NOBT BKN
oro
(BC[;GMH 1”” NOBTOPHOIO BKIOYEHUSI Tric 0.1 — 180c 0.01c 10.00
Bpems 2°° NoBTOPHOrO BKMKOYEHMS
() Tr2,c 1.0 -180c 0.01c 20.00
Bpems 3°° NOBTOPHOrO BKMOYEHMS
() Tr3,c 1.0 -180c 0.01c 20.00
Bpewmsi c;6pocal Tres 5.0 —180c 0.01s 30.00
Pexum MBIMMM Pexum MBI BeegeHo/BbiBeaeHo | - BbiBeaeHo
Bpewms MBIl (c) Bpewms MBI (c) 1 — 300c 1c 15.00
Pexium KoopavHaLmm Pexum KIM3 BeeneHo/BbiBeaeHo | — BbiBegeHo
nocrnegoBaTenbHOCTA 30H
MpoaswxkeHre nocnegoBaTenbHOCTU Mpopgvkenme 0-3 H/O 0
nocneg

lMpumeyaHue 1: Takxe Hasbieaemcsi Bpemsi cobpoca AllB.

3awumTa
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6.2.1 NoBTOpHOE BKIOYEeHMe nocne notepu nutaHua (MBIM)

nBrn NCNosnb3yeTCcd B CXeMax aBToMaTtu3auunn and orpaHndeHud npoxoxaeHud pekrnoy3epa 4epe3 BeCb
LIMKIT NOBTOPHOIO BKITKOYEHUA, NPU NOABJIEHNN HENCNPABHOCTU NOCIE NoTepun nNnuTaHuA.

Ecnu dyHkuua IMNBIM BeegeHa u U obHapyxun notepro NUTaHns, peKknoysep XaeT BKIIOYEeHNS pe3epBHOro
peknoysepa un BocctaHoBNeHusa nutaHua (cpnaxkun AU cbpolueHsl) oo 3anycka tanmepa MBI,

Pexum MO (cm. yacTb 6.2.6) ByaeT BBeaeH Ha nepuof cyeTa Tanmepa MBI,

Ecnu Hukakass HemcnpaBHOCTb He OOHapyxeHa B TeuyeHunm cyeta Tanmepa [1BIM1, To nocne mncreyeHus
BpemeHu MBI, peknoy3ep BepHeTCA B HoOpManbHbIv Lnkn AlB.

TMpumeyaHue: Bl npumeHum k anemeHmam MT3, 30®, 333 u O33.

6.2.2 KoopauHauma nocnegoBatenbHocTH 30H (KIM3)

Beoag dyHkumm KM3 npvBoOuT K 3a4MTbIBAHUIO OAHOIO OTKIOYEHMS! TNoGanbHOro CYeTyMKa 3alMUTHbIX
OTKITOYEHUI Mpu OBGHapyKeHUN 3alUMTHOrO cpabaTbiBaHUA YCTPOMCTBA PAaCMONIOKEHHOMO HIDKE MO FIMHUW.
CyeTunK 3acumMTbiBaeT 3HAYEHUS] TOMbKO MOCIe TOro, Kak CYETUMKM BCEX 3alUUTHbIX 3NIEMEHTOB Obinu
cOpolueHbl. 3To obecneymBaeT KOOPAMHAUMIO C YCTPOMUCTBAMM PAaCMOSIOKEHHBIMU HMKE MO NUHUK C
GbICTPLIM BpEMEHEM MEPBON onepaunn 1 3aMeanseT Bpems Nocneayowmnx onepaumin.

lMpumeyaHus:.
o ®OyHkyus K3 npumeHuma Ons anemeHmos MT3, 30® u 333.

e FEcnu esedenbl pexumbl K3 u CekyuoHuposaHue u rnpousowrna 3awumHas onepauusi, K3 6ydem
3abr10KuUpo8aHo.

. Kri3 e I'I,DOU36€(36ITI 0b6Ho8eHue 3anucaHHO20 MOKa OMKITHOYEeHUS] U MakKCuMaribHO20 MOoKa.

6.2.3 NMpoaBuxeHue nocreqoBaTeNIbHOCTU

OTa dyHKUMa HabupaeT OOHO 3HAYeHMEe CYeTYMKa, €eCcriv peknoysep obHapyXuBaeT, UTO pekroysep
PacnonoXeHHbIA Bbile MO JUHAW BbINOMHUIT OTKNOYeHMe (obHapyxeHa noTepss nuTaHuda). Korga
KONMYECTBO OTKIIOMEHUN 3admKkcuMpoBaHHbIX [V gocturaet ycTaHOBMEHHOro 3Ha4vyeHus MpPOABWKEHUNA
nocregoBatensHocTn (1-3), fanbHelwee NpoaBMXkeHNe NocnenoBaTenbHOCTM HEBO3MOXHO. poaBuKeHne
nocneaoBaTenbHOCTM MPUMEHMMO KO BceM anemeHTam MT3. Ota dyHkuma pabotaet npu “C” unm “R” B
kapTe AlB n He moxeT npeBbliwaTtb nocnegHero “S” unn “L” Ha npaBon cTtopoHe kapTbl AlNB ana Bcex
BBEIEHHbIX 3MEMEHTOB  Befylwero ycTpouctBa  (He3aBMCUMO  eCnv 3HaYeHWe  MPOABMKEHUS
nocneaoBaTenbHOCTM ObINO OOCTUTHYTO UNU HeT). PyHkuma “TpoaBukeHWe nocnegoBaTernbHOCTU” He
BbINOSHAET OTKMOYeHMe pekrnoy3epa. CM. yacTb 6.8 anst noapo6Horo onucaxHusa yHkumm ON.

lMpumeyaHue:

1. ﬂpodszeHue rocrnedosamersibHOCMU He rlpouasodum 0bHoeeHue 3anucaHHo20 moKa OMKITYeHUs U
MaKcumalsibHO20 mokKa U He paGomaem 8 pexxume orioeeweHuUs.

6.2.4 KapTta AlNB

FPYNNA 1 KAPTA AMNB
& [Kapma noemopHo20 eK/YeHUs]] »MT3/300« 333/033 ¥Yn

% [MT3/300] = 1234 1234
no E - - - no E - - -
MT31l+ R R L L MT31- DDDD
MT32+ DDDD MT32- DDDD
MT33+ L LLL MT33- DDDD
no E - - - no E - - -
301+ RRLL 30¢1- DDDD
3002+ D D D D 3002- DD D D
3003+ L L LL 30603- DD D D
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& [Kapma nosmopHO20 8KIMOYEHUS]
& [333/033] =

FPYNNA 1 KAPTA AMNB

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 MosmopHo20 BkritoYeHusl) FPYMNA 1 KAPTA AMNB
$yn = MT3/304 333/033 »Yn<

1234

Yn DDDD

JocTynHble TUMbl 3alUMTHOW onepauuu ans kaxgoro anemerHta (MT31+, MT31-, MT32+, MT32-, MT33+,
MT33-, 3331+ 1 3331-, 3332-, 3332+, 3333-, 3333+, 3001+, 30P1-, 3092+, 30P2-, 3093+, 30P3-,
033+, 033- 1 Yn):

OTKI 1 NOBTOPHOE BKI — R oTkn 1 3anpeT AlNB - L
TONbKO onoBeLleHne - A BbiBeaeHo - D.

MakcmanbHOe KOnmM4yecTBO onepauun o nepexoda B coctosHue “3anpet AlNB” onpegensetca nytem
NPUMEHEHNsT HACTPOEK MacTep ANemMeHTa, Hanpumep, ecnu TpebyeTcsa Tpu onepaLmm, TO COOTBETCTBYOLLNE
anemeHTbl MT31, 3331, MT31, 033, Yn umetot “L” ans 3" oTkno4eHus.

Ons 3M4, 333 n 30® moryT 6bITb NPUMEHEHBI PEXUMbBI COXPaHEHWS UNN CTOPaHNs NPpeaoXpaHnTens, nyTem
NPMMEHEHNS COOTBETCTBYIOLLLEro paboyero pexvma K anemeHTam 3awmTol 21 1 31 cTagun.

6.2.5 CeKkunoHupoBaHue

Pexum  cekumonnpoBaHusa  “Cuntaetr” KONMUYECTBO  3alUTHbIX cpabaTbiBaHMW Ha  YCTPOMCTBAX
PacnoNOXEeHHbIX BbILLE MO MMHUN N OTKIOYaeTCs, Korga JOCTUrHYTO yCTaHoBNeHHoe Yncno “C” B kapTte AlNB
N YCTPOWCTBO YCTPONCTBO PACMONOXEHHOE BbILLE MO MVHUN OTKITHOYEHO.

Korga pexum cekumoHupoBaHus BBedeH, “C” (CueT) n “S” (CekumoHupoBaHue) OyayT OOCTYMHbI B KapTe
AlB:

e “C” (CyeT) — PexuMm cekumoHnpoBaHusa npou3soant cyeT: Korga TOK npesbillaeT yCTaBKY Toka
cpabaTbiBaHUS U UCTEKNO BPEMS 3almUThl, YCTPONCTBO ByaeT xaaTb 0OHapyXeHUst NoTepu NUTaHns
nepepn yBennyeHunem cyetymka B kapte AllB.

e “S” (CekumoHupoBaHuMe) — Pexum ceKkUMOHMpOBaHWUS MpPOM3BOAUT OTKMoYeHue: Korga Tok
NPEeBbILWAET YCTaBKy ToKa cpabaTtbiBaHWs M UCTEKNO BPEMsl 3aliuTbl, YCTPOWCTBO OyadeT xaaTb
OOHapyXeHus NoTepu NUTaHNS Nepes OTKIMOYEHNEM.

lMpumeyvaHue: Ecnu nocnedHee 3HauyeHue 8 uyukne AlB “L” (3anpem A[l1B), mo peknoysep He bydem xdamb
ObHapyXeHUs nomepu nNUMaHUsi U 8bIMoIHUM 3auUmHOe OMKIIYeHUe cpasy rocre ucmeveHusi malmepa
3awumel.

DYHKUUS CEKLMOHUPOBAHUS MOXET ObITb BBEAEHa B KaXXAO0WN M3 rpynnbl 3aLUThI.

3awuTta PykosoacTeo nonn3osarens OSM
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KapTa AlNB
o Korga BBegeH pexum cekumoHupoBanus, “C” (Cyet) un “S” (CekumoHupoBaHue) ByayT OOCTYMHLI B
kapte AllB. Bce gpyrve onuumn AlNB Takke octalTcs [OCTYNHbl. Mcnonb3yeTcs cTaHgapTHas
norvika kaptbl AlB, HO NnpuMKTe BO BHMMaHue crnegyoLuee:
o “R” MOXeT CTOATb TONbKO nepef “L” B TO Bpems kak “C” MOXeT CToATb TOMbKo nepeq “S” unu
“L7.
o “S”un “L” moryT 6bITb MCNOMBL30BaHblI B OAHOW U ToW xe rpynne kapTel AlB anga npsimoro um
obpaTHoOro anemeHToB. Hanpumep, ecnu ucnonb3yetcd nocnegosartenbHocTb C-S-S-S ans
OC1+, MOXHO ucnonb3oBaTb C-L-L-L ana OC2+.
o “R” 1 “C” He moryT BbITb MCMONL30BaHLI B OAHON U TOW e rpynne kapTol AlNB ans npsmoro u
obpaTHoro anemeHToB. Hanpumep, ecnu ucnonb3yetca nocnegosartenbHocTb R-R-L-L gns
OC1+, To He MOXeT ObITb Ucnonb3oBaHa nocrnegoBaTtenbHocTb C-S-D-D ansg OC2+.
o Ecnm “R” ucnonb3yetcs B rpynne 3nemMeHTa MpsIMOro HanpaBfieHWsl, TO BO3MOXHO
ucnonb3oBaHue “C” B rpynne anemeHta obpaTHOro HanpaereHus u HaobopoT. Hanpumep,
ecnu nocnegosartesibHOCTb R-R-L-L ucnonesyetca ansg OCLl+, To MOXHO ncnonb3oBaTb C-S-
D-D gna OC2- (ecnu OC1- nmeet B koHGurypauum “C” nnn “S”).
e Korga pexum cekuMoHMpoBaHUS BbiBedeH, “C” B kapTe AlB 6yaet 3ameHeH Ha “R” n “S” 6yget
3aMeHeH Ha “L”. 3T 3aMeHbl NPUMEHNMbI KO BCEM 3fIEMEHTaM 3aLUnTbl OCHOBAHHbLIM Ha neperpyske
no toky (MT3/30d/333/033/Yn).

Pa6oTa Ha nuHum (PI)
Korga BkntoyeH pexum PJ1, npu obHapyXeHUn HeENCNpaBHOCTU, YCTPONCTBO HE3aMEA UTENbHO OTKITHOYMUTCSA
1 nepenaet B coctosiHne “3anpeT AlNB”, ocHOBbIBasiCb Ha ycTaBkax 3aluTbl pexxuma PJ1.

Mpsmoe otknroyeHue (MO)
e Cwm. vacTb 6.2.6 Ans nogpo6bHoro onucaHus OyHKUMOHNPOBaHWS ycTpoiicTea B pexume MO.

Hasuraums no naHenu

[Bkmoyume naHesns] = [CTATYC CUCTEMbI = FPYMNA 1 HACTPOVKM
[Ha)KMume CEPOC] PeXuM CeKUuMOHMPOBaAHUSA »BbiBefeHO«
4
HaCTpOMKM 3awuThl
[FTIABHOE MEHIO] MT3 300 333 033 Yn PN
& [Hacmpoliku epyrnn 3auiumei] MKO el 3H ABP KHMB Trap
Iy 1.4
® [Tpynna | ANB:

AlB SH AMNB

JNeMeHTbl HanpaB/ieHUna:
MT3 300 333 033

Lpyruve:
XH BHT 33B

BHumaHue:

e [Ipu 8800e pexuma CeKYUOHUpOBaHuUs, ompaxaemcs npedynpexdaruwee coobujeHue, cripawusaroujee
rnonb3ogamerns nepecmompems kKapmy AlIB Ha npasunbHOCMb KoHbuaypauyuu u rpednazaemcsi 8bibop
nodmeepOumse UU OMMEHUMb Orepayuio.

e [Ipu ebig0Oe pexuma CeKUUOHUPOBaHUs, ompaxaemcs npedynpexdaroujee coobujeHue coobuwaruwee

rnosib308amerio, 4mo u 8 kapme AlB 6ydym usmeHeHbl Ha “R” u “L”, coomeemcmeeHHO.
lNonb3oeamernto npednazaemcs 8bI60p NOOMeepAUMb UiU OMMEHUMb ornepayuio.

Korga peXxnum CekunoHnpoBaHuUA BBeOEH, COOTBeTCTByPOUJ,Mﬁ ctatyc 6y,u,eT 0To6pa>|<eH Ha 3KpaHe cTaTyC
CUCTEMbI.

PykoBoacTeo nonb3oBartena OSM 3awuTta
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6.2.6 NMpamoe oTknro4veHue (MO)

JTio6oe oTknioveHune B kapTe uukna AlB (otkntoyerne 1, 2, 3 unn 4) MoryT BbITb HasHadveHbl Ha 10O, yTo
onpegenut ucnonb3yemsle BTX npu ero numumaumm.

MO moxeT ObITb YCTaHOBMEHO He3aBuMcMMO Ans anemeHtoB MT3+, MT3-, 333+ 333-, 300+ n 300- B
kapTe AlB.

Korga yctponctBo Haxogutca B pexume [10, ecnv BbIMOMHSETCA 3aluTHas onepauus, YCTPOWCTBO
OTKINIOYMTCS M nepengeT B cocTtosiHue “3anpeT AlNB” ocHoBbIBasick Ha ycTaBkax pexuma MO B kapte AllB.

YCTpocTBO ByaeT HaxoauTbesi B pexxume MO B crieaytolmx cutyaumsx’ 2

e Korga AlB BkntoyeHo, B noboe Bpems Korga YCTPOWCTBO BKIOYEHO BpYYHyto (Hanpumep [1Y,
SCADA vnu noruka) unu cxemoum 3aluTbI/aBTOMAaTUKK®, TaKoii, kak ABP u Tanmep cbpoca AlB He
UCTEK.

e Korga umkn AlNB oTkMOYeH 1 yCTPONCTBO BbIfNo BKMKOYEHO C MOOOro MCTOYHMKA.
o Ecnun BknoueH pexxum MBI u Tanmep MBIIT He nctek
e [lpwn BKIIOYEHHOM peEXMME X

e YCTPOWCTBO HaxoOMTCs BO BKMOYEHHOM COCTOSIHWMM, NPV BKMIOYEHWM 3awmTtbl unuv uukna AlB (u3
OTKIMOYEHHOr0 COCTOSAHMSA) A0 UcTeyveHus BpemeHn cbpoca AllB.

lMpumeyaHus:
1. Ons wHnumaumm MO, P3A gomkHa 6bITb BktoveHa. 10 He npumeHumo K anemeHmam O33 u Yn.

2. @yHKyuoHuposaHue pexuma 1O omnuvyaemcs npu ekMo4YeHHOM pexume “CekyuoHuposaHue”. CMm. Yacmb
HUXe.

3. Cxewmbl 3awumbi/asmomamuku ekmodarom ABP, A3 u UV3 Asmo eKioHeHue.
4. Koezda pexum XKJ1 eknroveH, ucrionb3ytomes ycmasku pexuma 10O, 3a uckmoueHuem, koeda XKJ1 npuesisaH K
PJ1. B makom criyqae npumeHsitomcsi ycmaesku pexuma Prl.

Pexum MO npu BknoYeHHOM pexume “CekumnoHupoBaHue”
Ecnn BBepeH pexum “CekumMoHUpoBaHME” U YCTPOMCTBO Haxoautcsa B pexume [10O, peknoysep
He3amegnuTenbHO (rMocre OOHapyXXeHUs HEWCMNPaBHOCTU) BLINOMHUT OOHO OTKIYEHME M MependeT B
coctosiHve “3anpet AlB® no npuumHam Ge3onacHocTu (Hanpumep, yCTponcTBO He ByaeT xaatb [N) npm
BbINOMHEHUN ONpeAeneHHbIX ycnosun. Cm. Tabnuuy Hmke.

AlB — ycnosus MO

YcTaBku Ycnosusa Bpewms Pexxum MO | Kapta AMNB | YctpoictBO
cbpoca AlNB xaet AN
ArlB Bknto4eHo YCTPONCTBO BKIOYEHO C He ncrekno Oa “L’, “rR”, “S8” Het
PY4HOro UCTOYHMKA wnn “C”
YCTPONCTBO BKIMHOYEHO CXEMOM He uctekno Oa “L” unn “R” Het
3alnTLI/aBTOMaTUKK
YCTPONCTBO BKITHOHEHO CXEMOW He ucrtekno Oa “S” unn “C” Oa
3alnTLI/aBTOMAaTUKN
AlB oTknto4YeHo YCTPONCTBO BKIOYEHO ¢ ntoboro | He ncrekno Oa “L’, “R”, “S” Het
NCTOYHMKA unu “C”
YCTPONCTBO BKIKYEHO C ntoboro | UcTtekno Oa “L” wnn “R” Het
NCTOYHUKA
YCTpONCTBO BKMOYEHO ¢ nto6oro | NcTekno Oa “S” unn “C” Oa
NCTOYHUKA
K1 w MBIMNMN — ycnosusa MO
Hactponku Ycnosusa Bpemsa Pexum Kaprta AlNB YctponcrtBo
cbpoca AlNB no xaet AN
KIN BkntoyeH YCTPONCTBO BKIHOYEHO C H/O Oa “L’, “R”, “S” Het
no6oro UCTOYHUKA unu “C”

PykosoacTeo nonn3osarens OSM
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HacTtpoiiku Ycnosus Bpems Pexum KapTa AlNB YcTtponcTBO
cbpoca AlNB no xaet AN
MBI BkntoyeH | YCTpoWcTBO BKNOYEHO 1 Bpemsa | H/A Oa “L” nim “R” Het
MBI He uctekno
YcTponcTBo BkMoYeHo u Bpems | H/ Oa “S” nnn “C” Oa
MBI He uctekno

6.2.7 HacTtpowukun AlNB MT3/30®d/333/033/Yn

Kapta AlNB ansa snementoB MT3, 300, 333, O33 1 Yn onpegenseT, NpuHUUN paboTbl Kaaoro afiemMeHTa.
JTtoGoe oTkntoyeHne MoxeT BbiTb HazHaveHo Ha MO. Mo ymonyaHuio, nepeoe OTKMNoYeHMe BbibpaHo kak M0.

Kaxablii Tn cpabaTbiBaHUsi 0603Ha4YeH COOTBETCTBYHOLLEN OYKBOWM NAaTMHCKOro andaenTa, CM. HUXe:

R = oTknio4yeHne 1 NOBTOPHOE BKIHOYEHUE A = TONbKO onoBeLlleHne
L = oTkntoyeHne n nepexopf B coctosiHne “3anpet AlNB” C =cuer
S = ceKkunoHnpoBaHue D = BbiBEAEHO

+ = MO Ha3HayeHOo AN 9TOro OTKNIYEHUs

HacTtporiku paboyero pexuma anemerHta AlNB MT3/309/333/033/Yn

Basodckue ycmasku omobpaxeHbl 8 pasoli KOJIOHKe KaxooU CeKyuu.

dnemeHT 1°° oTKnOYEHNE 2°° OTKNIOYEHne 3° oTKNIOYeHNe 4° oTKnOYeHne
MO MT3+ +
MT31+ R/L/A/DICIS R R/L/A/DICIS R R/L/A/DICIS L L/A/DIS L
MT32+ R/L/A/DICIS D R/L/A/DIC/S D R/L/A/DICIS D L/A/D/S
MT33+ R/L/A/DICIS L R/L/A/DIC/S L R/L/A/DICIS L L/DIS L
M0 300+ +
3001+ R/L/A/DICIS R R/L/A/DIC/IS R R/L/A/DICIS L L/A/D/S L
3002+ R/L/A/DICIS D R/L/A/DIC/IS D R/L/A/DICIS D L/A/D/S D
3003+ R/L/A/DICIS L R/L/A/DIC/IS L R/L/A/DICIS L L/DIS L
M0 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/DIS 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/DICIS D R/L/A/DICIS D L/A/D/S D
MO MT3- +
MT31- R/L/A/DICIS D R/L/A/DIC/S D R/L/A/DICIS D L/A/D/S D
MT32- R/L/A/DICIS D R/L/A/DIC/S D R/L/A/DICIS D L/A/D/S D
MT33- R/L/A/DICIS D R/L/A/DIC/S D R/L/A/DICIS D L/DIS D
MO MT3- +
3091- R/L/A/DICIS D R/L/A/DICIS D R/L/A/DICIS D L/A/DIS D
3002- R/L/A/DICIS D R/L/AIDIC/S D R/L/A/DICIS D L/A/DIS D
3003- R/L/A/DICIS D R/L/A/DIC/S D R/L/A/DICIS D L/D/S D
M0 333- +
3331- R/L/A/DICIS D R/L/A/DIC/S 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/DIC/IS D R/L/A/DICIS D L/D/S D
033- R/L/A/DICIS D R/L/A/DICIS D R/L/A/DICIS D L/A/D/S D
Yn R/L/A/DICIS D R/L/A/DICIS D R/L/A/DICIS D L/A/D/S D
lpumeyaHus:

1 [lpu e68edeHHOM pexuMe CeKUUOHUpOB8aHUs, 6ce 3areMeHmbl Mo2ym 6bimb Ha3HadeHbl “C” u ‘S’
lpumensiemcs noauka kapmel AlB. Cm. yacmb 6.2.5.

2 OnoseuweHus (A) akmusupyromcs, Ko20a anemeHm 3awumbel 0bHapyxueaem, 4mo Heobxoduma 3aujumHasi
onepauyus u 6ydym cbpoweHsi npu cbpoce cpabomasweao anemMeHma 3auwumsl. [JaHHas (hyHKUUOHarnbHOCMb

PykoBoacTeo nonb3oBartena OSM 3awuTta
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He 3asucum om mo2o, 4mo Ha3HadyeHo & kapme AllB, ecnu sanemeHm He ebigedeH (“D”). Cm. HYacmb 6.2.14
BakpenneHue cuaHanos 0nsi MOOPobHO20 onucaHus.

3 [10 He npumeHumo k anemeHmam O33 u Yn.

6.2.8 BbiBoa 6bicTpoaencTByrowmx 3awmt (B63)

OTa pyHKUMS geakTMBMpyeT aneMeHTbl HuxHero npegena (MT32+/MT32-, 3092+/3092- n 3332+/3332-),
HO He MeHsieT kapTy AllB.

Hasuraums no naHenm OBUWE HACTPOWKW 3AIMTSI
[Bknroyume naHenb] = [CTATYC CUCTEMAbI| Ctp 1 »CTp 24 CTp 3
& [3awumal
3au no ToKy obpaTHou nocne OTKN
® [CmpaHuya 2] W y oop A
3all OT MOBbILEHUS HaNpPAX OTKN
ABTOMATWUY YacTHas pasrp OTKN
3al OT MOBbLILEHUA YaCTOThbl OTKN
3aumMTa OT rapMOHUK OTKN
NpuBa3aTb X1 K PJI OTKN
MaKC KOJI-BO OTKJIOYEHUN OTKN
OLHOKpaTHoe AMB OTKN
BblBOA, ObICTPOAENCTB 3aWuT OTKN
Kon-Bo OTKN A0 3anpeTa AlB Hopm
PeXuM onoBseljeHns OTKN
Hactponkun pexuma BE3
HaumeHoBaHue 0O603HavyeHne Ounana3soH Paspewenue flaBOACIfVIe
acTPOMNKM
BbiBog BbiBog Bkn/OTkn H/O OTKkn
ObICTPOAENCTBYHOLLNX ObicTpoaencTB
3awmT 3awmT
6.2.9 MakcumanbHoe konnyecTtBo oTkntoveHun (MKO)

MKO orpaHuynBaeT KOfIM4ecTBO 3alUMUTHBIX OTKIIOYEHUI NS aneMeHToB HkHero npegena (MT32+/MT32-,
3002+/3002- 1 3332+/3332-) B cKonb3sleM MNpomexyTke BpeMeHu. [lonb3oBaTenb ycTaHaBnuBaeT
MaKCMMaribHOE KONMYECTBO OTKITHOYEHWUA KOTOPOE MPOUCXOAWUT B YCTAHOBIEHHbIA MPOMEXYTOK BPEMEHM.
Ecnn KonmMyecTBO OTKIMIOYEHUA MPEBLILEHO B TEYEHMU 3TOTO MPOMEXYTKA BPEMEHM, TO aKTMBUPYETCH
pexum BBE3. Cm. YacTb 6.2.8.

CuyeTunk cbpacbiBaeTcs npu:
e OTKMOYEeHUN PyHKUMn MKO
e PYYHOM OTKIOYEHUWN UMK BKITHOYEHUN pekroy3sepa (Bkrtodast 1/0O, SCADA unu CMS)
e  M3MEHEHMW HacTPOEK rpynn 3alunThbl.

OTkntoveHne B pexnme “CekunoHupoBaHue” 3auntbiBaetca cdetymkom MKO, Tonbko, korga “C” n/unum “S”
yCTaHOoBMeHbl B kapTe AlNB B 0gHOM HampaBneHun (Hanpumep 3aneMeHTbl MpsMoro Hanpasnexus) um “R”
n/vunun “L” yctaHoBneHbl B kapTe AlB B NpoTMBOMNOMNOXHOM HanpaeneHnn (Hanpumep anemMeHTbl 06paTHOro
HanpaBneHus).

3awuTta PykosoacTeo nonn3osarens OSM
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Hasuraums no naHenmu

[BanOqume I'IaHeﬂb] = [CTATVC CMCTEMIDI] = rPYnnA 1 MAKC KON-BO OTKJ

[Haxmume CBPOC]

iy MaKC KOJI-BO OTKIN BbiBeAEHO
Kos-BO 3alUTHLIX OTKJI 6

[FTIABHOE MEHIO] Mpojonx 3awmTHoro oTkn (4) 3

& [Hacmpodiku epynn 3aujumai]
& [Mpynna 1...4]

& Hacmpoltiku 3awumsi: [MKO] =

Hactponku MKO

3aBopckue
HanmeHoBaHue OGo3Ha4yeHue Ownana3soH PaspeweHune ACK

HaCTPOMNKH

MakcumanbHoe Konm4ecTBo

o Makc kon-Bo OTKI BeepneHo/BbiBeneHo | H/O BbiBeaeHo

OTKITHOYEHWUN

KonnyecTtBo 3almTHbIX Kon-Bo 3alWmTHbIX 1-50 1 6

OTKITHOHEHWUN OTKN

MpoaomKMTENBbHOCTL 3aLLMTHOrO Mpoporx 3awmTHOro 1— 24y 1 3

OTKITHOYEHNS OTKI

6.2.10 MakcumanbHOe KONMYecTBO OTK/IIOYMEHUW [0 nepexoga B
coctosiHue “3anpet AlNB” (79 3anpeTt FGD)

MKO po nepexoga B coctosiHne “3anpet AlB” orpaHnymBaetr MT3, 30¢, 333, 033 n 3H pmo
YCTaHOBMEHHOrO Nosfib3oBaTeNeM KOnMYecTBa OTKMHOYEHUN.

JocTynHbl Tpy BapuaHTa:
e HopmanbHbii: 4 oTKNOYEHUN 00 nepexona B pexum “3anpet AlNB*

e 79-3: oTMeHseT HopManbHbin uukn AllB. lMepexog B coctosHue “3anpet AlB” npoucxoguT B
MoMeHT 3°° oTKnoYeHUs

e 79-2: oTmeHsieT HopmanbHbin Umkn AlB. MNepexon B coctosiHne “3anpet AlB” npoucxogut B
MOMEHT 2" OTKIIOYEHMS.

Ecnun B kapte AlB umeetca “S”, yCcTpOMCTBO npou3BedeT OTKMOYEHME B COOTBETCTBUM C YyCTaBKaMu
pexuma “CekumoHnpoBaHne” n nepengeT B coctosHue “3anpet AlB”.

Hasuraumg no naHenu OBUME HACTPOUKWM 3AWNTHI
[Bkrowume naHenb] = [CTATYC CUCTEMBI) ctp 1 »CTp 2« CTp 3
& [Bawumal
3au no Toky obpaTHoW nocnep OTKN
% [Cmpatuya 2] 3al OT MOBbILEHUSA HaNpPsAx OTKN
ABTOMATWY 4YacTHaa pasrp OTKN
3al OT MOBbILEHUSA YaCTOTbl OTKN
3awmMTa OT rapMoHUK OTKN
Npuea3aTb XN K PJI OTKN
MaKC KOJI-BO OTKJIOYEHUN OTKN
OJHOKpaTHoe AMB OTKN
BblBOJ, ObICTPOAENCTB 3aWmT OTKN
Kon-Bo OTKNn A0 3anpeTa AMNB Hopm
Pexum onoBelleHns OTKN

PykoBoacTeo nonb3oBartena OSM 3awuTta



NOJA-5038-08

Hactponkn MKO o nepexoga B coctosiHue “3anpet AlB”

PaspeweHue 3aBopckue
HanmeHoBaHue O603Ha4yeHne Ownana3soH P ACK
HaCTPOMKM
MakcumanbHoe KONM4ecTBO OTKIKYEHUN Makc Kon-Bo oTknN Bkn/Otkn H/O Otkn
MaKkcuManbHoe KONMYeCTBO OTKMIOYEHN 0 Kon-Bo oTkn o0 Hopm/3/2 | HI Hopwm

nepexoga B coctosiHue “3anpet AlB”

3anpeta AlB

6.2.11

Pexxum ogHokpatHoro AlB (OAIB)

Pexum OAIB orpaHuunBaet MT3, 309, 333, O33 n OH go nepBoro n nocrnegHero OTKIIOYEHUS B LMKNE
AlB. Bpemsa nocrnegHero MOBTOPHOIO BKMIOYEHMSI MCMOMb3yeTCcs B KadeCTBe BPEMEHM MOBTOPHOrO
BKMoveHns ans pexuma OAIB. Hanpumep, unkn 13 4x oTKMOYEHUN 0 nepexoda B pexum “3anpet AllB”
0-5¢-BO-5¢-BO-10c-BO-3anpet AlB 0yaet 3ameHe Ha umkn O-10c-BO-3anpet AlB.

HaBuraums no naHenm OBWME HACTPOUKWK 3ALMTHI
[Bknroyume naHenb] = [CTATYC CUCTEMAbI| ctp 1 »Ctp 2« CTp 3
& [3awumal
3au no TokKy obpaTHoW nocnej, OTKN
% [CmpaHuua 2] = 3alu OT NOBbILEHUS HaNPSAX OTKN
ABTOMAaTWY YacTHas pasrp OTKN
3au OoT MOBbLILEHUSA YACTOTbI OTKN
3aumMTa OT rapMOHUK OTKN
MpuBsA3aTb XJ1 K P OTKN
MaKC KOJI-BO OTKJIOYEHUN OTKN
OfHOKpaTHoe AMNB OTKN
BbiBOJ, GbICTPOAENCTB 3auuT OTKN
Kon-Bo OTK/J A0 3anpeTa AMB Hopm
HacTpoiiku pexvuma OAMNB Pexum onoseljeHus OTKN
HaumeHoBaHue O6o3HaueHune [dvana3soH PaspelweHune 3aBoackue HaCTPOMKM
Pexum ogHokpaTHoro AlNB OpHokpaTtHoe AlNB Bkn/OTk H/O OTKn

6.2.12

Korpa pexum onoBeleHUa BKMKYEeH U 3aliuTa  OTKIOYEeHa,

Pexwunm onoBeLleHus

BCe 3alluUTHble 3NeMeHTbI

OocTarTCcA

aKkTMBHbIMU, ogHako Bce “L, S, R n C” B kapTe AlB paboTatoT kak “A”. Bce onoBelleHna OyayT 3anucaHsl B
XXypHan v nepeaHbl Yepes3 NpoTOKOsbI.

KpaTkoe onucaHve pexuma onoBeLLeHns

3awuTta Pexum onoBeleHus JdencTBus ycTponcTBa
BKI BKI unn OTKN 3awuta paboTtaeT B HOPManbHOM pPEXMME HEe3aBMCUMO OT YCTaBOK pexunma
OnoBeLleHnst
Bce 3aluMTHbIE 3MeMeHTbl OCTaloTCs akTUBHbIMKM, oAHako Bce ‘L, S, Rn C’ B
OTKN BKN "t
kapTte AlB paboTatoT kak “A”.
OTKN OTKN YCTpOMCTBOV He Npou3BOAWT 3alLMTHBIX OfepauuMit U He OTMnpaBnsieT HUKaKUX
OMOBEeLLEHMN.
3awmTa PykosoacTteo nonb3osarena OSM
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Hasuraums no naHenmu

[Bknroyume naHenb] = [CTATYC CUCTEMBI)

& [Bawuma ]

& [CmpaHuya 2] =

HacTtponku pexxuma onoBeLLeHns

OBWWE HACTPOWKW 3AWNTI

Ctrp 1 »Ctp 2« Ctp 3

3au no Toky obpaTHoW nocnep, OTKN
3al OT MOBbIEeHNA Hanpax OTKN
ABTOMATMY YacTHaa pasrp OTKN
3al, OT NOBbILEeHNA 4YaCTOThl OTKN
3awuTta OoT rapMOHUK OTKnN
MpuBa3aTb XN K PN OTKN
MaKC KONI-BO OTKJI0YEHUN OTKN
OaHOKpaTHOoe AlB OTKN
BbiBOJ, ObICTPOAENCTB 3alWmT OTKN
Kon-BO OTKN AO 3anpeTta AMB Hopm
PexuM onoseljeHunsn oTKN

HanmeHoBaHue O6o03Ha4YeHue Owana3oH PaspeweHue 3aBogcKkue HaCTPOWKM
Pexnm OnoeeleHus OnoselleHne Bkn/Otkn NA Otkn
6.2.13 Pa6bouuin pexum
Pabouunin pexxum OSM onpegeneH cneayowmm obpasom:
3awumTta Pexum onoBeLLeHUs™ CeKUuMoHUpoBaHue PaGouumn pexum
BKN BKN nnn OTKIN OTKN Peknoysep
OTKIN OTKN H/O Mepekntovartens
OTKI BKN H/Q OnoBeLeHne
BKI1 BKJ1 unn OTKIJ BKIJ1 PasbeguHutens

lMpumeyaHue 1. Cm. yacmb 6.2.12 Pexxum ornogeuw,eHus.

MeHo cTaTyca cuctembl oToGpaxkaeT KoHdurypaumio OSM (KoHdwur), koTopasa Bkntoyaet Tun OSM un
pabounii pexnm, Kak NokasaHo HuXe.

HaBuraunsa no naHenu

[Bkmoyume naHens] = [CTATYC CUCTEMBI| =

KoHpur
CraTtyc

3aumTa

naTta/Bp

CTATYC CUCTEMbI

»OCHOBHbIE« MPEAYNPEXAEHMA HEWCMPABHOCTU

21/01/2011, 10:00:18

3 ®a3Hbil, Peknoysep
: 3anpeT AMNB

MU3MepeHus
BXO0/bl/BbIX0OAbI

ABTOMaTUKA

KauyecTBO 3/3Hepruu
UCTOYHUK NMUTAHUA
MopTbl KOMMYHMKaLUA
MPOTOKObI

JNloruka

6.2.14  3akpenneHwe cUrHasnos

CurHanbl akTMBMpYHOTCA Korga ntoboi 3alMTHBIN

onepauunn.

ANeMEeHT 06Hapy)Kl/IBaeT HeobxoQMMOCTb 3alLUUTHOMN

Koroa curHambl He 3akpenneHbl, oHM OygeT aBToMaTMyeckum cOpolleHOo Mnpu cOpacbiBaHWM 3reMeHTa

3aLLunThI.

PykoBoacTeo nonb3oBarensa OSM

3awuTta
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Korga curHanbl 3akpenneHbl, OHWU OCTaHyTCS akTMBHbIM Mpu cOpoce anemeHTa 3awmTbl. B Takom cnydae
curHanbsl MOryT BbiTb COpOLLEHbI BPYYHYO Yepe3 MeHto cbpoca unu curHanos Ha Y (cm. Yactn 7.8 n 7.9.1),
unn yepes SCADA wnn Jloruky, mcnonb3dys “Cépoc Heucnp”’. CurHanbl Takke OyayT cOpolleHbl, npwu
nepexoge nepeknioyatenst U3 OTKMIOYEHHOTO BO BKIMOYEHHOE COCTOsiHME u BBedeHa dyHkums “Cépoc
Heucnp npu Bkn ” (CM YacTb 7.8).

lpumeyaHue: lNoka 3aWUmHbIL 3r1IeMeHmM aKmueeH, Cu2Halsl 3moao afieMeHma He Moxem 6bimb C6pOUJeH.

HaBuvraumsa no naHenu

[Bkrrowume naHenb] = [CTATYC CUCTEMbI] = SNAXKN HEWCMPABHOCTEMN
[Haxmume C5POC] = Cbpoc Heucnp npu BKN BBegeHO
4 [loKka3biBaTb CUIHaJbI BbiBegeHo
[/_HABHOE MEH/‘O] CUrHanbl He 3akpenn
& [Hacmpoliku cucmembi]
& [@naxku HeucripasHocmell] =

HacTtpoliku 3akpenneHus curHanos

HanmeHoBaHue O6o3HaveHue Ownana3oH Pa3speweHune 3aBofcKkue HaCTPOMKHU
3akpenneHune curHanos CuvrHanbl Bakpenn/He 3akpenn H/O He 3akpenn
6.3 COpoc nornyeckomn 651IOKMPOBKN BKNHOYEHUS

Jlornyeckas OnOKMpOBKA BKIIOYEHMSI - 3TO KOMaHAa, koTopasi MoxeT OblTb oTgaHa ¢ moayns /O,
NOrnyeckoro BblpaxeHus unmn Yyepesa SCADA, Ha 6GroKMpoBaHWe onepaLmmn BKIHOYEHUS C No6Oro MCTOYHMKA.

PyHkuma “Copoc normy 6nok Bkn” ncnonb3yeTcs Ans copoca OMOKMPOBKM BKMOYEHUSA FOMMKOM U MOXET
ObITb BbINOMHEHa ¢ Y kak nokasaHo Huxe.

Hasuraung no naHenu MEHI0 CBEPOCA
[Bkrirodume naHenb] = [CTATYC CUCTEMbI = CUETUMKM 3HEprum
[Haxmume CBPOC] CYeTUMKN HeucnpaBHOCTEN
g CyeTunkn SCADA
CyeT4yukm DNP3-SA
[[TIABHOE MEHIO] CueTunkm GOOSE
& [MeHto c6pocal CbpocC pexuMa XuBas NUHUSA
3anucu ocumnnorpapuu
& [C6poc noauy 610K eki] = CUETUMKM MpepbIBaHMil

CYeTUYMKM NPOBASIOB/BCMNNECKOB
C6bpoc noruvy 610K BKA

CO6poC paTUYMKOB Heucnp
Nepesarpy3ka GPS
Nepe3arpy3ka Wi-Fi
Nepe3arpy3ka Moaema

6.4 3awumTta no HanpskeHuro (OH)

OH KOHTpONMpyeT xapaKTePUCTUKN HANPsXKeHWUs ANs 3aluMTbl OT MOHWKEHMS U NOBbILEHUS HAMNPSKEHUA B
Tpex dasax, gucbanaHca das, notepu dasbl UNM notepu TpexdasHoro nNuTaHus. 3awmuta umeeT YeTbipe

m 3awmTa PykosoacTteo nonb3osarena OSM




NOJA-5038-08

anemeHta 3MH (BMH1, 3MH2, 3MH3 1 3MH4), 4yeTbipe anemeHTa 3IMH (3MH1, 3MH2, 3MH3 1 3IMH4) 1
oavH anemeHT AlNB OH.

OnemeHT AlNB MoOXeT NpoBecTy A0 3x onepauuii MOBTOPHOrO BKIIOYEHUS Npu cpabaTbiBaHUM 3MEeMEHTOB
3aWnTbl NO HanpshkeHuto. Kaxablii aneMeHT MoxeT ObiTb BBEAeH WnWu BbiBedeH, HO BPEMSI MOBTOPHOIO
BKIIOYEHUS] SIBNSIETCA OOMHAKOBBIM ANsl BCEX 3MEeMEHTOB HanpsbkeHus. 3JnemeHT 3MH3  wumeet
[OMOSHUTESbHbIE YCTaBKM NOBTOPHOIO BKItoYeHUs. CM. yacTb 6.4.3.

OnemeHT 3MH4 npoBanbl Tak e UMeeT AOMNOSHUTESbHbIA Habop ycTaBoK.. CM. HKe M B Yactu 6.4.4.

lMpumeyaHue:. Bpems c6poca HeucripasHocmu 0Ons arreMeHmos 3awumai ro HarnpsXeHuUro ycmaHO8/1eHO Ha 50mc u He
Moxem b6bimb U3MEHEHO.

FPYNNA 1 DNIEMEHT HAMPSIXEHWUSA
Hasuraumsa no naHenmu

[Bkrrowume naHens] = [CTATYC CUCTEMBbI] = p3al MMH Hanp< 3aw OoT MoBbl Hanp [poBan

[Haxmume CBPOC] 3MH1 (da3Hoe):

4 KO3 HanpsxeHus 0.85
[[TTABHOE MEHIO] Bpems oTkn (c) 10.00

% [Hacmpodiku epynn 3awumsi] 3MH2 (JinHeliHoe) :
& [Mpynna 1...4] Ko3atd HanpsaxeHus 0.80
Bpems oTkn (c) 10.00

& Hacmpotiku 3awumsi [OH]
&3aw MuH Hanp = 3MH3 (MoTepsa NUTAHMA) :

Bpems oTkn (c) 60.00

FPYMNNA 1 SJIEMHT HAMPSXEHWS
3auw, om nosskiw Harn
% Sauw P 3au MWUH Hanp »3au OT MOBblll Hanp<« MNpoBan

& [CmpaHuya 1] = pCTpanuua l< CTpanuua 2

3NH1 (da3Hoe):
3MH1 kK03® HanpsxeHus 1.15
3MH1 Bpema oTkn (c) 10.00

3MH2 (JIMHenHoe) :
3MH2 K030 HanpsxeHus 1.15
3MH2 Bpems oTk4YeHus (c) 10.00

TPYNNA 1 SJIEMHT HAMPSXEHVS
% 8aw om noseiu Hanp 3aw MMH Hanp »3au OT NOBbil Hanp<« [poBan
& [CmpaHuuya 2] = | CTpaHuua 1 »CTpaHnua 24

3MH3 (CmelweHne HenTpanun) :

3MH3 KO3d HanpsxeHus 0.05
3MH3 Bpema oTkn (c) 10.00
PEXMM CKONb3slen cpeaHen BbiBeAEHO
WHTepBan ckonb3 cpeaHen (c) 5.0

3MNH4 (ObpaTHas MOC/AEeHA0BATENbHOCTD) :
3MH4 KO3d HanpsxeHus 0.05
3MH4 Bpema oTkn (c) 10.00

PykoeopcTeo nonb3osarens OSM 3awumTa m
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e TPYNNA 1 SJIEMEHT HAMPSXEHUS
posan =

3aw MUH Hanp 3aw oT noBbil Hanp »lpoBasn«

3awuTta OT MpPOBaJIoOB:

MUH KO3( 0.10
MakC KO3 0.90
CpepHu KO3 0.5
Bpems onepauuun (c) 10
Bpems 3anpeTta ANB (MuH) 10
TN HanpsxeHus dasHoe
HanpsxeHus ABC_RST

6.4.1 3awuTta MMHMManbHoro HanpsxeHua no dgasam (3MH1)

3MH1 B OCHOBHOM MCMOMb3YETCS NPU OTKMHOYEHUM 3NEKTPOCETEN ANsi NpeoTBpaLLEHNs OTKIOYEHUSI BCEN
CUCTEMbI 3NEKTPOCHAOXEHMSA. DTOT 3NEMEHT 3almTbl pearvpyeT Ha nageHune TpexdasHOro HanpshkeHus
NpsIMON NOCNeaoBaTeNbHOCTM HUKE YCTAHOBIIEHHOIO MOMb30BaTENEM 3HAUYEHUS.

Hactporkn 3MH1

HaumeHoBaHue O6o3Ha4yeHue [dwnana3soH Pa3pelueHue 3aBoackue HaCTPOMKM
KoacbdmumeHT HanpsXXeHust 3MH1 UM 0.6 -1 0.01 0.85
Bpemsi oTknoveHus (c) 3MH1 Tdt Min, ¢ 0-—180c 0.01c 10.00

lMpumeyaHus:

5. HanpsxeHue cpabambisaHus snemeHma 3MH1 sksusanermHo UM x U_Hom | 3; 20e U_HOM — HOMUHarbHOe
HarnpsKeHuUe cucmemMbl ycrmaHo8/eHHoe 8 Hacmpouikax udmepeHul (cm. HYacmes 5.2).

6. 3MH1 He 6ydem pabomamsb, ecru 3 ¢ha3Hoe HarnpsikeHue rnadaem Huxe ypoeHsi [UW — e makom criy4dae
ucnonb3ytime 3MH3.

6.4.2 3awmTa MMHMManbHOro HanpsbkeHMa mexay cgasamm (3MH2)

3MH2 ncnonb3yeTcsa Ans 3almuThl HAarpy3oK, YyBCTBUTENbHBIX K AUCOanaHcy HanpsikeHWs U NOHUXKEHUIO
HanpsKeHUs, PacrosOXEHHbIX HKE MO NMMHUW. JTOT 3NIEMEHT 3aLLMTbl pearupyeT Ha NageHne HanpsKeHus
mexay nobbiMu ABYyMS dhazamu.

Hactponkn 3MH2

HaunmeHoBaHue O6o03Ha4YeHue Owvana3oH PaspeweHue 3aBo,qc!<ue
HaCTPOWKHU
KoadbdmumeHT HanpsXeHust 3MH2 UM 0.6 -1 0.01 0.80
Bpewms oTkntoyeHuns (c) 3MH2 Tdt Min, c 0 —180c 0.01c 10.00

lMpumeyaHus:

1. HanpsokeHue cpabambigaHusi anemeHma 3MH1 Up askeusaneHmHo UM x U_Howm; 20e U_HoM HOMUHarbHoe
HarnpsiKeHuUe cucmemMbl ycmaHO8/IeHHOe 8 Hacmpoukax usdmepeHul (cm. HYacmes 5.2).

2. 3MH2 He 6ydem pabomamb, ecnu 3 hazHoe HarnpshkeHue rnadaem Huxe ypoeHsi W — e makom criyqdae
ucrnonb3ytime 3MH3.

6.4.3 3awmuTta MMHMMANbHOrO HamnpsikeHUA Npu notepe NUTaHUA

(3MH3)

3MH3 no3BonseTr OTKMOYEeHUE pekrnoy3epa npu notepe TpexdpasHOro nuTaHus. JITOT  3NEeMEeHT
KOHTponupyeT Bbixof AW n pearmpyeT Ha NOTEPIO TOKA Ha BCeX Tpex dhasax, Takke Ha MOTEPHO HaMNpsKeHWs
Ha TepMmuHanax nobon cTopoHbl kak ABC mnm RST (unu Bcex LIeCTU BbICOKOBOMbTHBIX TepMuHanax). Cm.
yacTb 6.8 gnst nogpobHoro onmucaHma dyHkumn ON.

3awumTa

m PykoBoacTeo nonb3oBartena OSM
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Hactponkn SMH3

HaunmeHoBaHue 0O603Ha4yeHue Owvana3oH Pa3speweHue 3aBoackue HaCTPOMKMU

Bpems oTknoveHus (c) 3MH3 Tdt Min, ¢ 0 — 180c 0.01c 60.00

6.4.4 3awmTa oT npoBasnoB HanpsxxeHusa (3MH4)

OnemeHt 3MH4 pearvpyeT Ha npoBanbl HanpsbkeHUs, KOrga HanpsbkeHuwe nagaeT B npegenax
YCTaQHOBIEHHOrO MNOMb30BaTENeM WHTEpBana, Ha [OOMbllue YemM YCTAHOBIEHHbIA MPOMEXYTOK BpPEMEHMU
(Bpems paboThl), Kak NOKa3aHO HUMXe:

MwH 3MH4 < HanpsikeHne < Makc 3MH4 Ha npomexxyTok BpemeHu = [Npoaosmk npoeana (cekyHa)

Korga BoaHuKatoT ycnoBuA yaosrneTsopArolne 3MH4 u yCTpOVICTBO BKITHOYEHO, TO BbIMNMOJIHAETCA 3allnTHaA
onepauna Takad Kak OTKIo4eHne nnm onoeselleHne.

BnokunpoBaHue 3MH4

Korga BosHukatoT ycnosus yaosneteopsatowme 3MH4 1 ycTpoONCTBO OTKIHOYEHO, TO BKIOYEHME YCTPONCTBA
¢ moboro mncroyHmka (AMNB 3H, MY, SCADA, /O vwnu nornka) 6nokupyeTcsa M yCTPOWCTBO nepexoauT B
coctosiHme “3anpet AlB”.

Ecnun BbiNonHsieTcst BKItodeHne mnu oTknoveHne umkna AlB, 6nokupoeaHne 3MH4 cbpacbkiBaetcs. Ecnn
HeucnpaBHOCTb  ygoBneTBopstowas ycrnouam 3MH4  no  npexHeMy MpuUCyTCTBYeET, TanWMep
NPOAOIPKMTENBHOCTM NpoBana 3anyckaetcss cHoBa. Ecnv HeucnpaBHOCTb YyOOBMETBOPSOLLASA YCIOBUAM
3MH4 npopormkaeTcsi 4O UCTEYEHMS] BPEMEHU TaWmMepa MpOAOIMKUTENbHOCTM npoBana, GrokvpoBaHue
3MH4 npepoTBpaTMT onepaumnio BKIYEHMS ¢ NIoOOro MCTOYHUKA U ecnn OTAaeTCca KoMaH4a Ha BKIToYeHue,
TO YCTPOWCTBO nepexoauT B coctoaHume “3anpet AlNB”.

Bpems 3anpeta AlNB gna 3MH4

YcTponcTBo aBTomatuyeckn nepenget B coctosHue “3anpet AlMB” npu BbinonHeHun ycnosuin 3MH4 Ha
nepuog, gonblue Yem “Bpems 3anpeta AlNB” (cm. Tabnvuy Huxe).

Hactporkn 3MH4

HaumeHoBaHue O6o3HauyeHune Avana3soH Pa3p2"ueH" ﬁiﬁ:gg;:ﬁ
MUHUManbHBINA Ko3dhhULMeHT * UM (Min) 0.01 — 0.8 0.01 0.10
MakcrmanbHbIi KO3 PUUNEHT UM (Max) 05 -10 0.01 0.90
CpegHun |<o:act>cb|/|u,|/|eHT2 UM (Mid) 05 -1.0 0.01 0.5
[MpogomknTenbHOCTL Nposana (c) Tdt Min, ¢ 1-180 0.01c 10
Bpems 3anpeTta AMB® (MuH) Bpems 3anpeta 0 — 1440 1 MWH 10

AlB, MyH
Tun HanpsbxeHus” Tun Hanpsxenus | ®asHoe/JluHeriHoe H/O dPazHoe
HanpsixeHus® Hanpsikenus: ABC_RST, ABC, RST | H/II ABC_RST
lpumeyaHus:

1. MuHumanbHoe HanpsixeHue 3MH4 skeusaneHmHo “MuH koagh” x U_Hom, MakcumarnbHoe HanpsixeHue 3MH4
akeusaneHmMHo “Makc koagh” x U_Hom, cpedHee HanpsixeHue 3MH4 sksusaneHmHo “CpedHull koagh” X U_Hom,
20e U_HomMm HoMuHanbHoe HanpsikeHue cucmemsl. (MpumeyaHue: [lpu MOHUMOPUH2e ¢ha3HO20 HarMpPsKeHUs,
U_Hom cyumaemcsi kak U_Hom/A'3)

2. CpedHul koagpgpuyueHm HanpsxkeHuss SMH4 ucnonb3yemcs dnsi co3daHusi onosew,eHus (monbko SCADA) u
He npedomepauw,aem 8K4YeHUe ycmpolcmea.

3. Ecnu “Bpems 3anpema AlB” ycmaHoeneHo Ha 0, SMH4 npedomepamum eknoyeHue Ha HeorpedesieHHoe
8pewmsi, 6e3 nepexoda 8 cocmosiHue “3anpem AlB” (BbinonHsemcs 6rokuposka 3MH4).

4. [lonb3osamenib MoXxem 8blbpamb MOHUMOPUHe ha3Hbix HanpsikeHut Ua, Ub, Uc, Ur, Us, Ut (8 ocHosHOM
npumeHsiemcs 0n1s 00Hogha3HoU cucmemsbl) unu AuHelHbIx HanpsxeHul Uab, Ubc, Uca, Urs, Ust, Utr

5. Koeda peknoysep omkmoueH: ABC_RST koHmponupyem ece 6 8bICOKO80/IbMHbIX 8800a, ABC unu RST
KOHMpOoupyem moisibKo 0OHY CMOPOHY 8bICOKO8OITbIMHbIX 880008.
Koe0da pekroy3ep 8KroYeH: KOHMpPOIUPYmMcsi mosbko 8800bi ABC.

3awuTta

PykoBoacTeo nonb3oBarensa OSM
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3MH4 peaktunBupyeTtcs, korga:

50mc Tarimep nocrne copoca HeUcnpaBHOCTU
OTkntoveH rnobanbHbli KOHTposb 3MH4
BbiBeneH anemeHT 3MH4

OTknioYeHa 3almuTa no HanpsHKeEHUIo
OTkntoveHa rnobanbHas 3awuTa.

6.4.5 3awmTa OT NOBbILWEHUA HanpsiXkeHUsA no ¢gasam (3MH1)

3MH1 pearvpyeT Ha MOBbllEHME TpPexdas3HOro HaMpsKEHUs MPSMOW  MOCneaoBaTeNbHOCT  Bbille
YCTaHOBIIEHHOTO NOJIb30BaTENEM 3HAYEHUS.

HacTtporiku 3MH1

HanmeHoBaHue O6Go3HauveHune Avana3oH PaspelueHune 3aBoAcKue HacTPOMKHU
SMH1 koadduunenT 3MH1 UM 1.0 1.2 0.01 1.15
HanpsikeHnst
3MH1 Bpems oTknoYeHus (c) 3MH1 Tdt Min, ¢ 0 —180c 0.01c 10.00

Mpumeyanue:  HanpsxeHue cpabambisaHusi snemeHma 3MH1 skeueaneHmHo UM x U_rom | \3; 20e U_Hom —
HOMUHaIbHOE HanpsixeHue cucmembl 8gsedeHHoe 8 Hacmpoukax usmepeHud (cm. HYacme 5.2).

6.4.6 3awuTa oT NoBbIWEeHUA HanpsxeHua mexay daszamum (3MH2)
3IMH2 pearvpyeT Ha NOBbILLEHWNE HANPSXXEHUST MEXAY NIOObIMK ABYMST dha3amu.
Hactpowiku 3MH2

HanmeHoBaHue O6o3Ha4YeHue Owana3oH PaspeweHue SaBo'qcl("e
HacCTPOMNKMN
3MH2 k03 PULMEHT HanpsHKeHNs! 3MH2 UM 1.0 -1.2 0.01 1.15
3MNMH2 pems oTknto4eHus (c) 3MH2 Tdt Min, ¢ 0—180c 0.01c 10.00

lMpumeyvaHue: HanpsixeHue cpabambigaHuss anemeHma 3MH2 skeusaneHmHo UM x U_nom; 20e U_Hom -
HOMUHaIbHOE HanpsixeHue cucmemMbl 8ee0eHHOe 8 HacmpouUkax usmepeHud (cMm. Yacmeb 5.2).

6.4.7 3awumTa oT cMmewweHua Heutpanu (3MH3)

3IMH3 (59N) wucnonb3ayeTcs B pacnpefdennuTernbHbIX CEeTAX C  BbICOKMM MOMHLIM  COMPOTUBNEHNEM
3a3emneHus. 59N paspaboTtaHo NS 3aWMTbl OT 3aMblKaHUA Ha 3EeMMK B CUCTEMax C U30SIMPOBAHHON
HenTparnblo, C PE3UCTUBHBIM 3a3EMIIEHNEM U C PEAKTUBHBIM 3a3€MIIEHNEM.

CpabaTtbiBaHne oT anemeHta 3MNH3 moxeT 6biTb 3abnokupoBaHO, ecnu cooTBeTcTBylOWMA “Brnok”
ycTaHoBrneH yepes Jloruky, /0 nnn SGA, Hanpumep, ecnu bnok P(3INMH3) yctaHoBneH yepe3 SGA, Torga
cpabatbiBaHue ot 3MNH3 6yaeT 3abnoknpoBaHo.

CpabatbiBaHue ot anemeHTa 3MH3 Takke moxeT ObiTb 3abnokMpoBaHo, Koraa BBeAeH “Pexum ckonb3sien

cpenHen” (CM. Huxke).
lMpumeyaHus.

e CpabamebisaHue om anemeHma 3[TH3 moxem 6bimb 3abroKUpoOBaHo, ecriu coomeemcmayrouwul
“briok” ycmaHosneH 4yepes floeuky, 110 unu SGA, Hanpumep, ecnu bnok P(3lH3) ycmaHosneH
yepe3 SGA, moada cpabamsieaHue om 3[TH3 6ydem 3abrokuposaHo.

e HanpsikeHue Helimpanu (unu ocmamoyYyHoe HanpsikeHuel) akeusaneHmMHO mpem HarnpsKeHUsIM
Hyneeou rocredogameibHOCMU.

Pexxum ckonb3siwen cpegHen

Korgoa BBeaeH “Pexum ckonbasiwen cpegHein”, 3HadveHus 3MH3 HakannmBaloTCca B Kagon YeTBepTH Lukna u
ycpeaHsaoTea kaxable 100 mc. 3HauveHusa 3MMH3 paccuutaHHble B npomexyTke “VIHTepBan ckonb3sLien

AL

cpeaHen” NCnonb3yTCA BMECTO MIHOBEHHbIX 3HadyeHun 3MH3.

m 3awmTa PykosoacTteo nonb3osarena OSM




NOJA-5038-08

Korga BBegeH “Pexum ckonb3silen cpeaHen” 1 npu BKNKOYEHUM pekrnoy3epa npucyTcTByeT cpabaTtbiBaHne
ot 3MNH3 Ha niobon ctopoHe (ABC w/unmn RST), To 3awmtHas onepauus ot 3MH3 npuoctaHaBnmeaeTcs u
ycTaHaBnmBaeTcs 6rokunposka P(3IMH3), Ao momeHTa cbpoca 3awwmtHoro anemeHTta 3MMH3.

Hactporikm 3MH3

HanmeHoBaHue O6o03Ha4YeHune Owvana3oH PaspeweHue 3aBOAc1(Me
HaCTPOMKH
SMH3 koadbdpmumenT 3MH3 UM 0.01-1 0.01 0.05
HanpsKeHus
3lMH3 Bpems oTkntodeHmns (c) | 3MH3 Tdt Min, s 0 —180c 0.01c 10.00
Pexum ckonb3swen cpegHen Pexum 9Konb3ﬂmem BeeneHo/BbiBeaeHo | H/L BbiBegeHo
cpeaHen

MHTepB?J'I cKonb3sLLlen |/|HTepB§U'I CKOMb3sLLEN 0.1 70 10 01 50
cpeaHen (¢) cpeaHen, ¢

lMpumeyaHust:

e HanpsxeHue cpabambisaHus anemenma 3MH3 skeueaneHmHo UM x U_+om | \3; 20e U_HOM — HOMUHabHOe
HarnpsiXeHuUe cucmembl 886e0eHHOe 8 Hacmpolikax usmepeHul (cm. Yacms 5.2).

e  3lH3 He pabomaem ecrniu sce 3 gha3Hbix HanpshxkeHUs1 nadarom Huxxe 0.5«B.
e Ecnu HanpsixxeHusi cpabambieaHusi Huxe 0.1kB, oHu ompaxatomcsi kak 0.1kB.
e [lepuod obHosneHusi “iiumepesana ckonb3suwel cpedHel” 100mc.

6.4.8 3awuTa oT NoBbILWEHUA Hanps)XeHus oGpaTHOM
nocnepoBatenbHocTu (3MH4)

3lMH4 (47N) pearnpyet Ha gucbanaHc HanpsbkeHUn w cpabaTtbiBaeT, korga HanpsbkeHne obpaTtHon
nocrnefoBaTenbHOCTM NPeBbILIAET NOPOr YCTAHOBIEHHLIN NOMNb30BaTENEM.

Hactponkn 3MNH4

HaumeHoBaHue O6o3Ha4yeHue AvanasoH | PaspelueHue 3aBoAcKne HaCTPOMKHU
3MH4 ko3 pnLUMEHT HanpshkeHNs! 3MH4 UM 0.01-1 0.01 0.05

3IMH Bpems oTkntoYeHus (c) 3MH4 Tdt Min, ¢ 0 —180c 0.01c 10.00

lMpumeyaHus:

e HanpsxeHue cpabambigaHus snemeHma 3MH4 sxsusaneHmHo UM x U_rHom | \3; 2de U_HOM — HOMUHaNbHOE
HanpsixeHue cucmembl 88e0eHHOe 8 Hacmpolikax udmepeHul (cm. Yacmb 5.2).

e 3lH4 He pabomaem ecnu sce 3 hasHbix HanpskeHUs1 nadarom Huxe 0.5kB.

e Ecnu enasHbie KOHMaKmMbl OMKIOYEHbI, He 6ydem 8bIMNOMHEeHO HUKaKux 3alumHbix onepayul, 3a
ucknrveHuem ecnu 8 kapme AlB ycmaHoeneHo “A”.

e  Ecnu anasHble KOHMakmel omkroYeHbl, 3MHA npumeHuma mornbko 0ns cunosbix 86odoe ABC.
e  3[1HA He pabomaem ecnu HanpsixxeHue cpabambigaHus < 0.5«B.
o Ecnu HanpsixxeHusi cpabambigaHusi Huxe 0.1kB, oHU ompaxatomces kak 0.1kB.

6.5 AnemeHT AlB 3awmTbl no HanpsixkeHuto (AlNB 3H)

AlNB 3H aktmBupyeTcs 3awWMTHOW onepauuend WHULMMPOBAHHOW IHOObIM 3NIEMEHTOM HamnpshKeHus.
KonnyectBo oTknouyeHnn [o nepexoga B coctosiHue “3anper AlNB“ n Bpemsi Kaxgoro NOBTOPHOMO
BKITIOYEHUST MOryT OblTb HaCTPOEHbl AN BCEX 3NeMeHTOB HanpskeHusd. Bpems cbpoca uukna AlB
ycTaHaBnmBaeTcsa anemeHtamm AlNB MT3/30¢9/333/033.

Ecnu HM1 oauH 13 aneMeHTOB HanpskeHusi B kapte AlNB He ycTaHOBMEH Ha NOBTOpHOe BkNtoveHue, To AlNB
OH BbIBegeHO.

3MH4 moxeT 3abnokupoBaTb onepauuio BkitoveHns. CM. yacTb 6.4.4.

PykoeopcTeo nonb3osarens OSM 3awumTa m
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Hasuraumsa no naHenmu

[Bkriroyume naHesnb] = [CTATYC CUCTEMbI =

rPYNMA 1 AMB 3H

Bpemsa noBT BkA 3H (c) »10.00«
[Haxmume CBPOC] KoN-BO OTK/J A0 3anpeTa AlB 4
4
KapTa ANB
[[TTABHOE MEHKO] 3MH1 (d®a3Hoe) BbiBeAEHO
& [Hacmpoliku epyrnn 3auumbi] 3MH2 (JIMHelHoe) BbiBEAEHO
3MH3 (MoTeps nUTaHWA) BbiBeAeHO
& [Foynna 1..4] TONbKO NpsAMOe OTKJYeHue BblBEAEHO
& AlB: [Al1B 3H] = PeXuUM aBTO BKAN BbiBe€HO
Bpems aBTo BkAa (C) 120
3awMTa OT NpoBasioB BbiBe€HO
3MNH1 (va3Hoe) BbiBeI€HO
3MH2 (JinHelHoe) BbiBeAEHO
3MH3 (CmelweHne HeuTpanun) BbiBeeHO
3MH4 (ObpaTHas nocnea) BbiIBeAE&HO
Hactpoviku umkna AlNB ans anemMeHTa 3awmnTbl N0 HaNPSXKEHNUIO
HanmeHoBaHue 0O6o03Ha4yeHue Owana3oH PaspeweHue 3aB°p‘c5"e
HaCTPOMUKMU
ngeMﬂ NOBTOPHOIO BKIHO4YeHUA Tr 1 — 180c 0.01c 10
KonuyecTtBo OTKMOYEHUI A0 Kon-Bo oTkn o 1-4 1 4
3anpeta AlB 3anpeta AlNB
s Tonbko npsimoe BeeneHo/BbiBegeHo
TonbKo NpsIMOEe OTKIOYEHUE 1 NA BbiBegeHo
OTKJIKOYEeHune
PexuM aBTo BKITHOYEHNS? Pexum aBTo BKN BeeneHo/BbiBeaeHo BbiBeaeHo
Bpewms aBTO BKITIOYEHMS Bpems aBTO BKN (C) 1-180c 1c 120

lMpumeyaHus:

1. [llpumeHumo monbko Ons anemeHma 3MH3. Koeda esedeH pexum “Tonbko npsmoe omkodeHue”, SMH3
b6ydem pabomams TOJIBKO kozda 3ampebosaHa 3auwumHas onepauyus 3MH3 U ycmpolicmeo Haxodumcs 8
pexume ‘Tipsmoe omkmnodeHue”. B makom crnydae ycmpolicmeo nepetidoem & cocmosiHue “Sanpem AlB”
rocsie Nepeoeo OMKITOHEHUS.

2. [llpumeHumo mornbko Ons anemeHma SMH3.

Korpa BeegeH pexum “3MH3 aBTo BKN” 1 YCTPOUCTBO OTKMOYEHO anemeHToM 3MH3, peknoysep octaHeTcA
OTKIMOYEHHBIM [0 MOBbILIEHUSA HanpsbkeHuss Bbiwe nopora AW Ha oboux CTOpoHax, Ha MPOTSHKEHWUU
YCTaHOBIEHHOrO BpeMeHun “Bpems aBTo Bk,

“OtkntoveHo, 3MH3 aBTo BKkN” BygeT oTpaxeHo Ha naHenu u B CMS ana nHauMkaumu, 4to MoxeT ObiTb
npoun3BefeHo aBTOMaTU4eckoe BKIoYeHue.

Crneayouive OeNCTBUA OTMEHAT aBTOMaTUYECKOe BKIOUYeHNe:

e 3awwmTta, AlNB nnn 3MH oTknto4yeHbl

3MH3 BbiBegeHa
M3mMeHeHbl HaCTPOMKM 3aLLMUThI
M3meHeHa rpynna 3awuTbl

BkntoyeH pexum “YKnas JinHns”

e 3MH4 6ok

e Peknoysep BKIOYEH C NOBOro UCTOYHMKA

e  “TonbKo NpsiMOe OTKMOYEHUE” BKIKOYEHO.

lMpumeyvaHue: Kozda pekrnoysep eknovYaemcsi 8 pesynbmame cpabambieaHuss 3MH3 asmo ekroyeHue,
cyemyuk yukna AlB cbpacbigaemcsi.

3awumTa
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KapTa NoBTOPHOro BKAKYEHUS

AnemeHT HacTtpotiku 3aBoAcKue HaCTPOMKM
3MH1 Mo.T BkN/ BeiBegeHo /Curhan/3anp AMNB | BeiBeaeHo
3MH2 Mo.T BKN/ BeiBegeHo /Curian/3anp AlNB | BeiBegeHo
3MH3 Mo.T Bkn/ BeiBegeHo /CurHan/3anp AlNB | BelBeaeHo
3MH4 Mo.T BkN/ BeiBegeHo /CurHan/3anp AlNB | BeiBeaeHo
3MH1 Mo.T BKN/ BeiBegeHo /Curhan/3anp AlNB | BeiBegeHo
3MH2 Mo.T BKN/ BbiBegeHo /Curian/3anp AlNB | BeiBeaeHo
3MH3 Mo.T Bkn/ BeiBegeHo /CurHan/3anp AlNB | BelBeaeHo
3MH4 Mo.T BKN/ BeiBegeHo /Curhan/3anp AlNB | BeiBeaeHo
lMpumeyaHust:

e Koeda e kapme AllB anemeHm ycmaHoersneH Ha “CueHan’, onogeweHue bydem akmugupogaHO morsibKo Koeda
PeKoy3ep BKYeH. Omo npuMeHuMo Orisi 8cex 3dreMeHmos HarnpsikeHus kpome 3l1H4, Ons komopozo
ornoseuweHUe akmugupo8aHo He3asUCUMO, €CIIU PEKITOY3ep BKIIHOHEH UL OMKITHOYEH.

e Koeda e kapme AlB anemeHm ycmaHosrneH Ha “[loem ekn”, cpabambigaHue 6ydem akmueupoB8aHO MOJIbKO
Ko20a pekroy3ep 8KoYeH. [IpuMeHUMO Oris1 8CEX 37IEMEHITO8 HarnpPsXKeHUS.

e Cwm. yacmb 6.2.10 0ns onucaHus “Makc kon-eo omkn 0o 3anp AlB” (79 3anpem AlIB) u yacmp 6.2.11 Ons
onucaHusi pexuma “O0HokpamHoe AlB’.

e Ecnu e kapme AlB 3lH3 ycmaHoeneHa Ha “Tloem exkn”, “CueHan” unu “3anpem Al1B* npu obHoeneHuu Ha
npowusky 1.15 u ebiwe, obpamume gHuUMaHue, 4ymo anemeHm He bydem pabomamb rocrie 0b6HosneHusi 0o
8KrtoYeHus enobanbHol 3awumel 3MH3. Cm. yacme 6.14 Konmpons cmamyca 3auumesl (KC3).

6.6 Pexum “XKuasa nununa” (XKI)

Pexum XKIT GnokvpyeT onepauuio BKIOYEHWS C obOOro UCTouHMKa. Ecnm peknoysep BKIIOYEH U
WHUUMMPOBaHa 3allMTHasA onepauus, YCTPOWCTBO OTKIOUUTCA U nepengetr B cocTtosHue “3anpet AlB”
OCHOBBbIBasICb Ha ycTaBkax pyHKUuK “Tpsimoe oTKMnYeHne”.

LED pexuma XKJ1 Ha Y nogcseyeH npu BBegeHHOM pexunme XKJ1.

Pexxum XJ1 moxeT ObITb BbiBeAEH TONbKO C TOr0 UCTOYHMKA, C KOTOpOro OblN1 BBEAEH. HaCTDOVIKM 3alunTbl
He MOoryT ObITb U3BMEHEHBI npun BBEAEHHOM peXnme XK.

Pexum XKIJ1, Tak e Kak gpyrne 3aluTHbIe dNeMeHTbl, MOXeT ObiTb BBeAeH unun BbiBedeH ¢ Y Ha akpaHe
“Cratyc 3awmThbl”.

KHonka 6bicTporo goctyna pexuma “Pabota Ha nuHun” MmoxeT BbiTb NpuBsasaHa k pexumy XKJ1. Korga pexum
PI1 npueasaH k pexumy XKJT 1 nHMUuMmnpoBaHa 3awwmTHas onepauns, yCTPOMCTBO OTKIMIOYMTCA U nepenaeT B
coctosiHve “3anpeT AlB”, ocHOBbIBasicb Ha ycTaBKkax 3awuTbl pexuma PJ1 (He Ha ycTaBkax pexuma
“Mpsimoe oTkntoveHme”). Cm. YacTb 6.1.9 ansa nogpobHoro onucaHus. Hactpoiku XKI1 ¢ Y nokasaHbl HUXe.

Hasuraums no naHenu OBWWE HACTPOUKK 3SALUTHI
[Bkriroyume naHenb] = [CTATYC CUCTEMAI| bCTp 14 CTp 2 cTp 3
& [Bawumal)
AKTuUBHaA Ipynna 1
% [Cmpatuya 1] = 3ayuTta OTKnN
ABTOMaTW4Y MOBTOPHOE BKI OTKnN
PaboTa Ha NUHUK OTKnN
3ayuTa OT 3amblKk Ha 3eMmw OTKnN
UyBCT 3al OT 3aMblK Ha 3eMJo OTKnN
BKN Ha XONMOAH HArpy3kKy OTKnN
ABTOMaTU4 BBOJ pe3epBa OTKnN
3aunTa MMHUMANIBHOrO HanpsaxeHus OoTKN
3awmTa OT MpoOBasoB OTKN
BJIOK BKJ1 NO Hanp Harp OTKnN
XnuBaq NUHWUA OTKnR

PykoBoacTeo nonb3oBartena OSM 3awuTta
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HaBuraumsa no naHenu OBWWE HACTPOWKW 3AWNTHI
[Bknrowume naHenb] = [CTATYC CUCTEMBI) ctp 1 »CTp 2«4 CTp 3
& [3awumal
3au no TokKy obpaTHoW nocnej, OTKN
% [Cmparuya 2] = 3al OT MNOBbILEHUA HaNPAX OTKN

ABTOMATW4Y YacCTOTHas pasrp OTKN
3al OT MOBbILEHUS YACTOTbHI OTKN
3auMTta OT rapMOHWUK OTKN
MpuBsA3aTb XN K P OTKN
MaKC KOJI-BO OTKJIOYEHUN OTKN
OfHOKpaTHoe AIB OTKN
BbiBOJ, ObICTPOAENCTB 3aWmT OTKN
Kon-BO OTKA A0 3anpeTta AMB Hopm
Pexum onoBeleHns OTKN

HacTtpovriku pexxmnma XKJ1

HaumeHoBaHue O603Ha4eHue OuanasoH PaspelueHue 3aBoAckue HaCTPOWKHU

YXueas NInHuA YKuBas nuHus Bkn/OT1kn H/O OTkn

MpussasaTb XKn Kk PN Mpusazatb XKn k PJ1 Bkn/Otkn H/O OTkn

lMpumeyvaHue 1. Kozda pexum XKJ1 npusesizaH k pexumy PJ1 , XK1 ekmodaemcss npu Haxamuu KHOMKU 6bicmpo2o
docmyna PJ1 Ha Y. Ana ebinonHeHus: onepayuu npusssku XKJ1 k PJ1 ob6e ¢pyHKyuu GomKHbI bbimb 8b18€0EHbI.

Pexum XJT MoxeT 6bITb copolleH ¢ MY MecTHbIM nonb3oBaTtenemM. AToO MOXeT OblTb HeobxoauMo ecnu
pexum XJ1 6bin BBeaeH co SCADA 1 3aTtem npowusoluna notepsa cBasn. Cuctema 3aTpebyeT napons Ans
cbpoca pexuma XJ1 MecTHbIM Nonb3oBaTenem.

HaBuraunsa no naHenu

[Bkritouume naHenb] = [CTATYC CUCTEMBI] = MEHI0 CBPOCA

[Haxmume CBEPOC] CYeTUMKU DHeprum
3 CYETUYMKN HeuCnpaeBHOCTEN
CyeTumku SCADA
[[TIABHOE MEHIO] CyeTumkyn DNP3-SA
X [MeHro C6pocal] CyeTyYnMKn GOOSE
C6bpoC pexuMma XuBas NMHUA
& [C6poc pexuma xueasi MUHUST] = 3anucu ocunmnnorpabum

CYeTUYMKN NpepbIBAHUN
CYeTUYMKM NPOBASIOB/BCMN/IECKOB

Cbpoc noruy 650K BKN
CbpocC AaTyYMKOB Heucnp
Nepe3sarpyska GPS
Nepe3arpy3ka Wi-Fi
Nepe3arpyska moaema

6.7 3awmTta no yactote (dY)

oy KOHTPOJNMpyeT 4acToTy BbICOKOBOJIbTHOIO NUTaHNA N pearnpyet Ha nameHeHmne 4acCtoTbl CUCTEMbI. Twunbl
CpaﬁaTblBaHl/lFl Npn 4YaCcTOTHbIX HENUCNPABHOCTAX MOIyT ObITb YCTaHOBJ1EHbI Ha CUrHan, oTkn unu 3anp AlB.

[nsa 3awuTsl Nno YactoTte AlB He NpeayCcMOTPEHO.

3awmTa PykosoacTteo nonb3osarena OSM
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Hasuraumsa no naHenu FPYMNA 1 3JIEMEHT YACTOTDI
[Bkriroyume naHersnb] = [CTATYC CUCTEMbI = ABTOMATMY YACTOTHAs Pasrp:
[Haxmume CBPOC] Pexum BbiBeleHO
5 YactoTa cpabaTtbiBaHua (ru) 49.50
Bpems oTkn (c) 10.00
[FITTABHOE MEHHO]
& [Hacmpoiiku 2pynn 3auumei] 3awMTa OT MOBbLIUEHUA YACTOThI:
Pexum BbiBeieHO
& [Mpynna 1...4] YacTtoTa cpabaTbiBaHua (ru) 50.50
& Hacmpouku 3awumsr: [94] = Bpemsi cpabaTbiBaHua (c) 10.00
6.7.1 ABTOMaTM4yecKasa YacToTHaAa pa3srpy3ka (AYP)
AYP pearvpyeT Ha nageHns 4acToTbl CUCTEMBI.
Hactpoviku AYP
HanmeHoBaHue O6Go3HauyeHue | [lnana3oH PaspeweHune 3aBonc5Me
HaCTPOMNKN
Pexum Pexum 3anp AlNB / CurHan / BeiBegeHo H/O BbiBegeHo
Yacrtora 46 — 50I'y (oNs HOMUMHaNbLHOW YacTOThl.
Fp 50y), 55 — 60I'y (ans HoMUHaNbLHON 0.01Iy, 49.50
cpabatbiBaHna (I'u)
YyacToTbl 60I'L)
Bpews Tt 0.05 — 120c 0.01c 10.00
cpabatbiBaHus (C)
6.7.2 3awuTa oT noBbiWeHUa YacTtoTbl (3MY)
3lNY pearupyeT Ha NOBbILIEHWE YacTOTbl CUCTEMbI
Hactpowiku 3MY
HanmeHoBaHue O6Go3Ha4yeHue | lnanasoH PaspeweHune aaBoncgue
acTpouKu
Pexnm Pexum 3anp AlB / CvurHan / BeiBegeHo H/O BbiBegeHo
Yacrora 50 — 55I'y (4Nst HOMUHaNBLHOW YacTOThl.
Fp 50My), 60 — 65y (ANst HOMUHaNbLHON 0.01ly, 50.50
cpabatbiBaHus (')
yacToTbl 60Iy)
Bpewms Tt 0.05 — 120c 0.01c 10.00
cpabatbiBaHus (c)

6.8 HetekTop uctoyHuka (AN)

IV obHapyxuBaeT noTepto ha3HOro HanNpsPKEHUs 1 Toka Ha Bcex Tpex chasax.
Uabc< akTuBupyeTcs koraa HanpsikeHve < IV ypoBeHb Ha Kaxaom us A,B n C TepMuHanos

Urst<  akTuBupyeTcs koraa HanpsikeHve < IV ypoBeHb Ha Kaxgom n3 R,S u T TepmuHanos

labc<  akTmBUpyeTcsa Korga Tok < 3A Ha Bcex Tpex dasax

MepBble gBa anemeHTa (Uabc< u Urst<) ucnonb3ytotca anemeHtamm KHIMB n ABP B kayecTBe BXOLHbIX
OaHHbIX.

OnemeHT [N onoBelaeT Apyrue 3alUMTHbIE SMEMEHTBI O NOTepe NUTaHWs. [ins NpoBepku NOTeEpU NUTaHUS
KOHTPOMMPYKOTCSA TOK U HanpshkeHue, akTuBauus BbixogoB AU Tpebyet (Uabc< UMK Urst< UJTN (Uabe< A
Urst<)) U labc<.

I _ypoBeHb mMoxeT 6bITb HacTpoeH mexay 0.5kB n 6.0kB. CMm. yacTb 5.2 ans nogpobHOM MHCTPYKUMKM MO
M3MeHeHNo HacTpoek LSD_ypoBeHb.

PyxoBoacTeo nonn3osarena OSM m

3awuTta




NOJA-5038-08

6.9 KoHTpOonb HanpsXkeHMss MNOBTOPHOro  BKJIHOYEHUA
(KHNB)

KHMNB cpepxwnBaet onepauuio AlNB ot anemeHtoB AlNB MT3/309/333/033, ANB OH u ABP korpa
HanpspkeHMe Ha CTOPOHEe UCTOYHMKA NajaeT HMKe YCTaHOBMEHHOro nonb3oBaTtenem nopora. [paBunbHoe
npuMmeHeHnvne dyHkumn KHIB npegoTBpallaeT noTeHUManbHO oOnacHble cuTyauun obpaTHOro noToka
BO3HMKAKOLLME MU3-3a MU3ONSAUMM UCTOYHMKA MPU OOHApY)XeHUU MOTEpPU NUTaHUS OT BbILLIEPACMONOXEHHOIO
WCTOYHMKA Ha NPOTSHXKEHMUMN YCTPAHEHUS HEUCNPaBHOCTM, PACMOSIOXKEHHON HIDKE MO FIMHUN.

Korpa dyHkumss KHIB ©onee He akTuBHa, pekrnoysep npousBedeT nonbiTky AlNB. Ecnu dyHkuma KHIB
akTnBHa 6onee 4yem 200c, TO peknoysep nepengeTt B coctosiHue “3anpeT AlNB“ 6e3 nocneayroLmx NonbITOK
AlB.

lpumeyaHue: Cobbimue “KHIB 6rok” He npoudsedem u He 3anuwem “3anpem AlB” kak nodxodsiujee cocmosiHue,
Koeda “KHIIB 6nok” 3akaH4yusaemcs (no ucmeyeHuu 200c) npu criedyouwux yCcrogusx:

1. Peknoy3sep 6bin nepesedeH 8 cocmosiHue “anpem AlB” ¢ nob6o20 Opy2020 UCMOYHUKa.
2. AlIB 8Kmo4YeHO U OMKITIOYeH OMKITIOHYEH 8 pe3yrnbmame cpabambigaHuss SMH3.
3. Pekroy3ep 8KIOYeEH.

KHIMNB umeet Tpu pabounx pexuma. [IBa cBasaHbl ¢ 0603HAYEHWEM WCTOYHMKA B paguanbHbIX CETAX U
TPEeTU AN UCNOMb30BaHNS B KOMbLIEBbIX CETAX.

ABC TepmuHanbl peknoysepa A, B n C npucoeanHeHbl K CTOPOHE C paauanbHbiMu ceTamu. B pexume
ABC, AlB 3abnoknpoBaHo ecnu niobon n3 A, B, 1 C TepMUHanoB CYMUTLIBAET HaMpsiKeHNe Huxe
nopora KHIB.

RST  TepmuHanbl peknoysepa R, S n T npucoeamHeHbl K CTOPOHE C paguarnbHbiMK ceTamu. B pexume
RST, AlB 3abnokupoBaHo ecnu nwobon n3 R, S, 1 T TepMUHaNOB CYUTLIBAET HanpsXXeHUe Huxe
nopora KHIMB.

Konbueson B konbueBom Paboyem Pexume, UCTOYHUK M Harpy3ka He MoryT ObiTb onpegerneHbl. AlNB
paspeLleHo ecnu ofHa CTOpOHa OTKIMIOYEHHOro PEKroy3epa CYUThIBAET HanpsXeHne Bbille nopora
KHIMB.
Hasurauna no naHenu
[Bkrirouume naHersns] = [CTATYC CUCTEMbBI = FPYANA 1 KOHTPOJIb HAMPAX MOBTOPH BKI
[Haxwmume CBPOC] PexuMm KHMB ABC
4 Koad HanpsxeHus 0.80
[ITIABHOE MEHIQO]
EBHH BbiB€AEHO
% [Hacmpoliku epynn 3awumei] Ko3h HanpaxeHus 0.80

& [Mpynna 1...4]
& Hacmpotiku 3awumsr: [KHIMB] =

lMpumeyaHue: Koz0a ssedeHa chyHkUus ABP, 6ydym asmomamuyecKu Ucronb308aHbl Hacmpotiku pexuma KHIB,
daxke npu ebieedeHHoU ¢pyHkyuu KHIIB.

HacTtpownkn KHINB

HaumeHoBaHue O6o3Ha4yeHune | [mnanasoH Pa3pelweHue | 3aBoackue HaACTPOMKMU
Pexum KHINB Pexum KHIMB ABC/RST/KonbueBown H/O ABC
KOS(bd)I/ILI,VIeHTaFIpﬂ)KeHMﬂl UM 0.6 — 0.95 0.01 0.80

lMpumeyaHrue:

1. [llopoe KHIMB paser UMin x U_Hom | \3; 2de U_HOM — HOMUHaIbHOE HanpsikeHue cucmeMbl 88edeHHoe &
Hacmpoukax usmepeHul (Cm. yacms 5.2).

m 3awmTa PykosoacTteo nonb3osarena OSM
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Kpamkoe onucaHue pabomsi pexxuma KHIB

Pexum HanpsikeHue TepmuHanoB A, | HanpsixeHue TepmumHanos R, HenctBue
BunmnC Svwnm T
ABC Hwxe nopora Bbiwe nnu Hnxe nopora MosTOpHOE BKIOYeHVe
3abnoknpoBaHo
Bblwe nopora Hwxe nopora [NosTopHOE BKMtoyeHne HE
3abnoknpoBaHo
Boiwe nopora Boiwe nopora MosTOpHOE BKIOYeHue
3abnoknpoBaHo
RST Bbiwe nnu nnxe nopora Hwxe nopora MosTOpHOE BKIOYeHue
3abnoknpoBaHo
Hwxe nopora Bblwe nopora [NoBTOpHOE BKMtoyeHne HE
3abnoknpoBaHo
Bblwe nopora Bblwe nopora [NoBTOpHOE BKItOYEeHMe
3abnokupoBaHo
Konbueson Hwxe nopora Bbiwe nopora MosTopHoe BknoyeHne HE
3abnoknpoBaHo
Bblwe nopora Hwxe nopora [NoBTOpHOE BKMtoyeHne HE
3abnoknpoBaHo
Hwxe nopora Hwxe nopora [NoBTOpHOE BKINtOYEHMEe
3abnoknpoBaHo
Bbiwe nopora Bbiwe nopora MosTOpHOE BKIlOYEHne
3abnokupoBaHo
6.9.1 BrnokupoBka BKIoYeHUA no HanpshkeHuro Harpysku (BBHH)

BBHH npepoTtepallaeT onepaumio BkNoYeHNs ¢ noboro nctouHuka (3awumta (AlB), MY, CMS, SCADA, 10
UK Nnorvka), Koraa HanpsbkeHne Ha CTOpoHe O0OO3HAYEeHHOW Kak Harpyska, BbiLLIE Mopora yCTaHOBMEHHOrO

noJsib3oBaTenem.

CtopoHa Harpysku onpegensetca pexumom KHIB. Ecnn KHINB HaxoguTca B konbueBoM pexume, BBHH
Oynet 3abnoknpoBaHa ecnun 0b6e CTOPOHbI HAXOAATCA MOA4 HanpshkeHwem n He BydeTt 3abnokuposaHa ecrnu
TONbKO OHA CTOPOHA HaxXoAWTCH NOA HanpsXXeHeMm.

Ecnu BBegeHa cdyHkuma BBHH v nonyyeH 3anpoc Ha BKMOYEHWE C NoOOro MCTOYHMKA, KOMaHOA BKIOYEHUS
OygeTt 3abnokupoBaHa n peknoysep nepengetr B coctoaHue “3anpet AlNB”. Ecnv BBegeH pexum ABP,

BkntovyeHne BBHH aBTomaTtnyeckn otknount ABP.

Haewraums no naHenu
[Bkrirouume naHersnb] = [CTATYC CUCTEMbBI =
[Haxmume CBPOC]
g
[[TTABHOE MEHIO]
& [Hacmpoliku epyrnn 3auiumei]
& [Mpynna 1...4]

& Hacmpotiku 3awumsr: [KHMB]) =

PykoBoacTeo nonb3oBarensa OSM

Pexum KHIB
Koad HanpsaxeHus

BBHH
Ko3ad HanpsaxeHusa

FPYNNA 1 KOHTPOJIb HAMPSAX MOBTOPH BKIJI

ABC
0.80

BbiBeleHO
0.80

3awuTta
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Hactponku pexuma 6BHH

HaumeHoBaHue O6o3Ha4veHue Avnana3soH PaspelweHue | 3aBoAckue HaCTPOMKM
Briok1poBka BKNIO4EHMs Mo BBHH BeepneHo/BriBegeHo | H/[ BbiBeaeHo
HanpsXKeHWI0 Harpysku

Koadh HanpsikeHns UM 0.6 — 0.95 0.01 0.80

lMpumeyaHus.

e [lopoz HanpsixeHuss BBHH skeusaneHmeH UMin x U_Hom [ 3; 20e U_HOM — HOMUHAIbHOE HarpsiKeHue
cucmembi 8gedeHHoe 8 Hacmpolikax usmepeHul (CM. yacmb 5.2).

e bBHH Hacmpausaemcsi 0nss  kaxOol epynnbl  3awumsl. [nobanbHas Hacmpolka bBHH 0dna
BKITIOYEHUS/OMKITIOYeHUs1 (hyHKUUU BocmyrHa Ha cmpaHuue HacmpoekK cmamyca 3auumei.

BHumaHue:

e  BEBHH He 6ydem yHKUUOHUpPOBamb Mpu OMKIIYEHHOU ernobanbHou 3auume.

6.10 ABTOMaTMyeckum BBop pesepBa (ABP)

PyHkuma ABP — aTo mpouecc nocpeacTtBoM KOTOporo ABa duaepa coefuHeHbl pekrnoy3epom (0Obl4HO B
OTKIMOYEHHOM COCTOSIHUM). JTOT pekKrnoysep M3MepsieT HanpshKeHMe Kak Ha CTOPOHE MCTOYHMKa Tak U Ha
CTOPOHE Harpysku, UCMomnb3ysa AaTYMKM HanpsKeHus. Ecnv nutaHme noTepsiHo CO CTOPOHbLI HArpysku U no
NPexXHeMy MpPUCYTCTBYET CO CTOPOHbI WCTOYHMKA, TOrga BKIOYAETCs COoeaMHUTENbHbIA (pe3epBHbI)
pekrnoysep (nNocne WUCTEYEHUS  YCTAHOBMEHHOrO BPEMEHW  BOCCTAHOBMEHUS), Takum obpasom
BOCCTaHaBnMBasi MUTaHWe MyTeM nodayn anekTpuyectsa B obBpaTHOM HamnpaBfeHMn OT WCMPaBHOMO
dugepa. ABP umeeTr MrHoBeHHoe BpeMsi cbpoca, Takum obpasom Tammep cbpacbiBaeTca Ha HOMb Mpu
BOCCT@HOBMEHUN MUTAHMS.

Pabota ABP 3aBucut ot yctaBok KHIMNB Bkntoyas “Pexum KHIMNB” n “Koad HanpsikeHnsa” n yctasok ON.

CrtopoHa ucTovHuka onpegensetca pexumom KHIB, Hanpumep ABC unum RST. CTopoHa Harpysk,
COOTBETCTBEHHO, Apyrasi CcTopoHa peknoysepa. Ecnu pexum KHIB yctaHoBneH Ha “Konbueson”, ABP
OyneT paboTaTb Ha BOCCTAHOBIMIEHWE HaMpPSKEHUS OOHOW U3 CTOpPOH (He oboux). Peknoysep moxeT 6biTb
HaCTPOEH Ha aBTOMATMYECKOE OTKIIOYEHNE B 3aBUCUMOCTU OT BbIBpaHHOro pexnma yctaBku “ABTO OTKN”.

OG6paTtuTe BHUMaHWe, YTO BKIHOUYEHME pexnma “PaboTa Ha NMUHMK® UK OTKIOYEHWe rnobanbHOM 3alUnThbl
unn umkna AlNB aBTomaTuyecku oTknodaeT ABP. BknioyeHue pekrnoy3epa nobbiM cnocobom Takke
oTkntoyaeTt ABP.

ABP moxeT ObiTb BKMIOYEHO TOMbKO MpW OTKNOYEHHOM OSM, BKMOYEHHOW 3alumTe, BKIHOYEHHOM LMKNe
Arl1B, oTknto4eHHoM pexunme “PaboTa Ha nuHun’, oTkntodeHHsIM BBHH v BBegeHHon dpyHkummn ABP.

YctaBka “ABTO OTKM” MOXeT ObITb HasHayeHa Ha pexum “Tanmep” unu “IoTok MowH”. BTN pexunmsl He
MOryT BbITb aKTMBMPOBaHbI OAHOBPEMEHHO.

Pexum “Tanmep”

Peknoysep mMoxeT ObiTb HacTpoeH Ha aBTOMaTMYeCKOe OTKIYEHME MOCMe YCTAHOBIIEHHONO WHTEpBana
BpeMeHn u nosTopHO BBecT ABP. Ecnu cTopoHa Harpysks no npexHeMy He umeeT nuTtaHus, ABP
npou3BefeT NOBTOPHOE BKIMHOYEHUE MO MUcTedeHun 60 mc. Takon LMKN MOXeT OblTb OrpaHvyeH 3agaHHbIM
KonmMyecTBOM onepauui. Ecnn onepaumm aBTO OTKMOYEHMS YyCTaHOBMEHbl Ha 0, TO KONMMYeCTBO onepawumn
aBTO OTKMOYeHUsI/ABP 6yneT HeorpaHM4eHHO.

Pexum “lMoTok mowwHocTHn”
B atom pexume, peknoysep Oyaet cnocobeH onpefenvTb YMEHbLUEHUE W/WNN U3MeHeHWe HanpaBrieHus
NMOTOKa MOLLHOCTU M aBTOMaTU4eCKM OTKIIOUMTLCA 6e3 BMellaTenbCcTBa oneparopa.

Cneayioline OeNCcTBUA OTMEHAT aBTO OTKIOYEHME:

e OTtkntoveHne ABP

e  OTKIIOYEHUE rNOBANBbHOW 3aLLMTI

e OtkntoveHune umkna AlB

¢ /I3MeHeHMe HaCcTpoeK 3aLmThl

e /I3MeHeHWe HacTpoek rpynn 3awuThbl
e  BknouveHue pexmmon PH nnu XJ1

m 3awmTa PykosoacTteo nonb3osarena OSM
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e OTKIIOYEHME pPEKIOYy3epa C N060ro UCTOUHMKA.

Hasuvraumsa no naHenu

rPYNMA 1 ABTOMATUYECKWUMA BBOJ, PE3EPBA
[Bkriroyume naHesnb] = [CTATYC CUCTEMBI =
Pexum ABP BbiBeLeHO
Haxxmume CBPOC
[ ] Bpemsa BoccTaHoBn (c) 100.00
4 ABTO OTKJ/IlOYEeHMne BbiBeEeHO
[I-nABHOE MEH/‘O] Bpema aBTO OTKN (M) 120
onepauuh aBTO OTKN 1
& [Hacmpoliku epynn sawumsi] M3M HanpaBn MOTOKa MOUH BbiBeeHO
& [Mpynna 1...4] YMEHblIeEH MOTOK MOIWHOCTU BbiBeeHO
3 YMeHblleH noTtoka MmowH (%) 50
©Hacmpoiiku sawumer. [ABP]= | Bpems asTo oTkn (c) 180
Hactpovriku ABP
HanmeHoBaHue O6o3Ha4YeHune Owana3oH PaspeweHue 3aBo,qc!<ue
HaCTPOMNKH
Pabtounn pe>|<|/||v|1 Pexum ABP BeeneHo/BbiBegeHo H/O BbiBegeHo
Bpems BoccTaHOBMNEHMS Tr 0 —180c 0.01c 100.00
ABTO OTKIIOYEHUNE Pexnm 3Z'ZiﬂeHO/TaMMep/nOTOK H/O BbiBegeHo
Pexum Ta17lmepa2
(BNFI))eMﬂ @BTO OTKIIO4eHN Tr, ,MVH 1 - 360 MuH 1 MuH 120
Onepauwi aso Onepauuii aBTO OTKI 0-10 1 1
OTKIMIOYEHNS
PeX1M NOTOKa MOLLHOCTH®
y N3ameHeHme BeeneHo/BbiBegeHo
3MeHeHne HanpaBneHus Hanpagnerusi MoToka H/O BbiBeaeHo
NOTOKa MOLLIHOCTHU M
OLLHOCTU
YMeHbLLEHME NoToka YMeHblueHue MoToka BeeneHo/BbiBeaeHo Hi BbiBeEHO
MOLLIHOCTH MouHocTH
0,
% YMEHbLUEHWSI NOTOKA YMeHbLUIeHNe noToka 50-90% 1% 50
MOLLIHOCTH MoLHocTH (%)
I(BCp)>eMﬂ aBTO OTKNIYEHUS Tr, cek 1-300¢ 1c 180

lMpumeyaHus:
1. [nobanbHas 3awuma ABP asmomamuyecku ycmaHasnugaemcsi Ha OmKi rpu eKII0YeHUU KOHmposiepa.
2. Koeda pabouull pexum asmo OmKIOHeHUs ycmaHossneH Ha Taumep, rons ¢ ycmaekamu Talmepa 6ydym
omobpaxeHsbi Ha [1Y. Kozda paboyuli pexxum asmo omkrydeHusi ycmaHoerneH Ha lfomok MowHocmu, rorisi ¢

ycmaskamu rnomoka mowHocmu 6ydym omobpaxeHb! Ha [1Y.

6.11 ABTO 3ameHa (A3)

Cuctema A3 obecneunBaeT aBTOMatu4eCckoe NepekitovYeHne ¢ OAHOIO UCTOYHMKA NMUTaHUSA Ha APYron npu
noTepe MOLLHOCTM Ha MEepBOM WCTOYHUKE. Takasd cucteMa TpebyeT gBa peknoysepa OSM u gBa RC
KOHTpoOrnfepa, CMOHTUPOBAHHBIX Ha OAHY W Ty)Xe Harpy3ky. B Takom cnydae Heobxoammo obecneunTb
KOMMYHMKaLMIO MEXAY STUMW peKIoy3epamMu.

JocTynHbl ABa pexuma paboTbl: “BknioyeHne nepen OTKIOYEHMEM” — NO3BOMSET BOCCTAHOBINEHNE MUTaHUS
6e3 npepbiBaHMA wunu “OTkNoYeHWe nepen BKMAYeHWeM” — MO03BOSMSieT BOCCTAHOBIIEHME MUTAHUSA C
MOMEHTHbIM npepbiBaHnem. Oba MeToaa MCNoNb3ylT YCTaHOBNEHHOE Monb3oBaTtenem “Bpems A3” mexay
OTKITIOYEHNEM U BKITIIOYEHNEM PEKITOY3€EPOB.

PykoeopcTeo nonb3osarens OSM 3awumTa m
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Cuctema Takke nossonset ob6o3HayaTb 06a UCTOYHUKA KaK “paBHble” Unun oauH kak “OCHOBHOW” U Opyrown
3710 nosBongeT obecneynMTb MOCTOAHHOE MNUTaHMe OT OOHOro M3 UCTOYHMKOB (MOKa
AOCTYIMHO) UNK NepeknoyeHne obpaTHO Ha NpeanoyYnTaemMbli OCHOBHOW UCTOYHMK (KOr4a JOCTYMNEH).

KaKk “Pe3epBHbIN”.

MexaHnsm aBTO 3aMeHbl

NPOTOKOSIbl KOMMYHMKaLMK “YCTPOUCTBO K YCTPOUCTBY .

A3 wucnonb3yeT anemeHT 3awmtbl 3MH3 gns onpepeneHvs noTepu NuUTaHWs M Nobble M3 3MeMeHTOB
3aLWTbl MO HaMPSHKEHUIO U MO YacToTe KOTOpble BKIIOYEHbI (YCTAaHOBMEHbl Ha MOBTOPHOE BKIHOYEHWE WUIK
3anpet AlB) ana onpegenexHnst UICNPaBHOCTN UCTOYHNMKE.

Cxema A3 moxeT BbITb BKMOYEHA TOMLKO MPUW BbIMOMHEHMU CNEAYIOWNX:

npon3soanT OONOJIHUTENTbHbIE NMPOBEPKM MEXAY peKrnoy3epamun, WUCnoJib3yd

e  OpavH peknoysep OOMKEH OblTb OTKIIOYEH U OAMH PeKNnoy3ep OOIMKEH ObITb BKIOYEH.
e 3awmra gormkHa ObITb BKMOYEHA.
o Pexuwmbl PJ1, XKI1, ABP, BBHH, cCUHXpOHM3aumsa 1 CEKLMOHMPOBaHNE AOMKHbI OblTb OTKITHOYEHBI.
e Kak MuHUMyMm anemeHT 3MH3 gomkeH ObiTb ycTaHoBMNEH Ha “3anpeT AlNB” unu noBTopHOE
BKIMOYEHMNE B KapTe MOBTOPHOrO BKIMIOYEHUS.
e  WctouHuk KHIB pgomkeH 6biTb ycTaHoBneH Ha ABC nnn RST, HO He KOnbLEBON.
e Ob6a peknoysepa AOMKHbI ObITb B UICMPABHOM COCTOSHUU (HET HEMCNPABHOCTEN UMK
npegynpexaennin o paboTocnocobHoCTK).
¢ VicnpaBHasi KOMMYHUKAUUS MEXAY ABYMS pEKIoy3epamMu.
e He otobpaxeHo coobuieHne “Tanmep AlB akTnsen”.

Hasuraums no naHenu

& [Asmomamukal

[Bkrroyume naHersnb] = [CTATYC CUCTEMBI)

Cwm. pokymeHT NOJA-594 ACO PykoBoACTBO nonb3oBaTens Ans nogpobHOro onnucaHms.

ABTOMATUKA

A3 ABTO-CUHXpP

1. Pexxum A3 asmomamuyecku ycmaHoeJsieH Ha OMKITH4YeHO npu 8KrrYeHUU KoHmpornniepa.

3awumTa

A3 OTKN
& [A3] = Pexum OTKN nepea BKAN
Bpemss A3 (c) 0.1
coep, C cocegH ycTp OK
PBA 3TOoT PBA YpaneH PBA
OCHOBH Pe3eps
BKkN OTKnN
ncnpaBH A3 OK OK
McnpaBH MCTOYH OK OK
I
| ViHdbopmauws u gpyrie coobLueHns |
. J
Hactponiku A3
HaunmeHoBaHue | O6o3Ha4veHune Owana3soH Pa3pelwieHue | 3aBoAcKkue HaCTPOMKHU
AsTo 3ameHa’ A3 Bkn/OTkn H/O OTkn
Pexum Pexum Otkn nepeg Bkn /Bkn nepeg otkn | H/O Otkn nepeg Bkn
Bpems A3 Bpemsa ACO (c) | 0 —180 cek 0.1 cek 0.1
PBA PBA OtoT PBA OcHoBH/PaBH/Pe3eps | H/O OcHoBH
lMpumeyaHue:

PykoBoacTteo nonb3oBarena OSM
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6.12 CMHXpOHU3aUUA

¢YHKU,I/IFI CUHXPOHU3aUuUn MOXeT OblTb MCMonb3oBaHa AN COeAUHEHUS reHepaTtopoB BXoAAlWUnx B
QHEeprocncTtemy n and BOCCTaHOBJIEHUA COeANHEHNA MexXay ABYMA y4aCTKaMu.

CuvHXpoHM3auus omkHa ObITb BBEAEHA A1 BO3MOXHOCTM MCNOMNb30BaHUS PYHKLMN TECT CUHXPOHU3ALMMU 1
aBTO CUMHXPOHM3aUmMs KoTopble paboTatoT B ycnoBusx “lNogkntoveHHas wuHa” / “MoakntoyeHHas JuHua”:

e [lpoBepka CUHXPOHU3ALMM KOHTPONMMPYET BKIOYEHUE YCTPOMCTBA U MO3BONSET BKIHOYEHWUE TONbKO
Korga cobniofeHbl yecrnoBus CUHXpoHn3aumm (cMm. Yactb 6.12.1 MNMpoBepka CUHXPOHMU3ALMM).

e ABTO CMHXPOHM3aUWsi MOXET ObITb 3anylieHa ¢ naHenu unm ¢ CMS, npu aTom ycTponcTeo Oyaget
XOaTb BbINOIHEHUSA YCIOBUIM CUHXPOHW3aLMK Nepeq BKMoYeHueM pekrnoy3epa (cm. Yacte 6.12.2
ABTO CMHXpOHM3aLMS).

I'Ip|/| aKTI/IBI/IpOBaHHOIZ CUHXPOHM3aUnn, ecnn HanpsaxXeHne WnHbl NN HanpsaxXeHne NMHNN MeHblle HUXHEero
npegena HanpsaXeHna NMHUU 1 Bbille BEePXHEro npeaena HanpsaXeHua, Hanpumep:

BepxHuli npeden HanpsikeHuss < Vp,s < HOPMarbHOE HampsiKeHue unu eepxHuli npedesn
HanpsikeHUs1 < Vjine < HOPMasibHOE HalpsKeHue

Jloboe py4yHO€E Unn aBToMaTU4EeCKOE BKITIOYEHNE 6y,c|,eT npegorepaLlleHo.

Monb3oBatenb MOXET HACTpOMTb paspewaTb WM npefoTBpallatb pPydHOe WM  aBTOMaTUYeckoe
BKINIOYEHME NPU CreayoLwmx yCrioBusX:
e ‘“TNogkntoveHHas nuHus” “TMogknioveHHas wuHa” (MWL)
o “OtkntoyveHHas nuHus” “MNogknioyveHHas wuHa” (ONMMILL)
e “OTtkntoyeHHas nuuua” “MogkntovenHasa wuHa” U “MNoagknoyeHHas nuHus
(ONnLw vnwv NIOLW).
lMpumeyaHus:
e  Koeda cuHxpoHu3auyusi eeedeHa, KHIB u BBHH He 6ydym pabomamb u ABP u A3 6yO0ym ebigedeHsbl.
e CuHxpoHu3auus siefisemcs npuopumemom Had aemo CuHxpoHu3sauuel, daxe ecsiu OHU Moaym pabomameb
naparsnnesnbHo.

OTKknNtoYeHHasa wuHa”

Cwm. npunoxenue C — CMHXpoHM3auus, 4ns nogpobHoro onmcaHums.

Hasurauus no naHenu HACTPOVKA CUHXPOHU3ALWN
[Bkmoyume naHens] = [CTATYC CUCTEMBI| =

»OCHOBHbled TeCT CUHXP ABTO-CUHXP
[Haxmume CBPOC]

3 CUHXpOHM3auus BbiBEA,EHO
BbibOp HanpaxeHus da3Hoe

[[TTABHOE MEHIO] WMHA U NUHUA: WmMHa: ABC & JinHusa: RST
& [Hacmpoliku cucmembi] Moakn/OTKA AMNB BbiBeJeHOo

& [Hacmpoliku cuHxpoHu3auuu] onolll AnB BbIBEAEHO

NoAKN/OTKN pPy4YHOE BKN BbiBEA,EHO

[OcHosHbIe] = OOl py4yHOe BKI BbiBeLEHO

Ko3d Hanpsax MOAKA WWHbI 0.80

Ko3d Hanpsax MOAKA JIMHUU 0.80

MaKC KO3( Hanpsx WWHbI 1.20

MaKC KO3( Hanpsax JIMHUK 1.20

Ko3d pa3HOCTM Hanpsax 0.05

PykoeopcTeo nonb3osarens OSM 3awumTa m
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OCHOBHbIE HACTPOWKN CUHXPOHU3ALIMN

HanmeHoBaHue O6o3Ha4yeHue Onana3oH PaspeweHune 3aBop,c!<v|e
HaCTPOMKN
CHHXpOHU3aums CWHXpOHU3aums BeeneHo/BbiBeaeHo H/O BbiBegeHo
Bbibop HanpsxeHus Bblbop HanpsikeHnus | PasHoe/NlnHeliHoe H/O dasHoe
BbI6OD LMHB! M TVHIN LWMHE Y AMHAS “Wnna: ABC & JlnHusa: RST”/ H/O lUnHa: ABC &
P “WUnna: RST & NluHua: ABC” JInHns: RST

1 “BbiseaeHo”/ “TINOLL" / Hy BeiBeneHo
Mopkn/OTkn AMNB Mopkn/OTkn AMNB 0NN / “MAOL Av OMAMLLY i}
OnoLw AMnB? OJioLW AMB BeeneHo/BbiBeaeHo H/O BeiseneHo
Moakn/OTkn pydHoe | Moakn/OTkn pyuHoe | “BbiBegeHo”/ nnow’ I H mn BeiseneHo
BKMOYEHNE® BKIT “‘onnuw” /“nnow wnwn Onnw”
onotl PYSHO® | Hnow py4HOe BKN BeefeHo/BbiBeaeHo H/O BuiBeaeHo
BKITHOYEHME
KoadbbmumeHT
HanpsKeHus E?AGHCEI HaNPAXNOAKN | 5392 0.01 0.8
NOAKMIOYEHHOM WnHbI ™
KoadbdbmumeHT
HanpsKeHus ﬁaameanpﬂm oAkt 1 0.3-1.2 0.01 0.8
NOOKITHOYEHHON AmHn®
MakcrumanbHbIn Make koadh Hanpsi
koapnUMEHT LHbr P 0.8-1.4 0.01 1.2
HaNPsKeHUs! WnHb!
MakcrumanbHbIn Make koadh Hanpsi
KO3 PULIMEHT A P 0.8-1.4 0.01 1.2
HanpsxkeHus nuHnmn °1°
KoscpcbmumglglopasHocm KoadpbmumeHt 0.03-0.50 0.01 0.05
HanpsKeHWN pasHOCTU Hanpsix
lMpumeyaHust:

1. Pexum AlB npu noOKMoOYeHUU OMKITYEHHO20 Om 3rieKmpocHabXeHuUsi yyacmka cemu 8 rpouyecce

© © N o O

6.12.1

CUHXPOHU3auuu.

Pexxum AlB npu noemopHoM MOOKIHYeHUU 08yX OMKITIOYEHHbLIX OM 3/1eKMPOCHabXeHUs1 y4Yacmkos 8
rpouyecce CuHxXpoHuU3ayuu.

Pexum PYYHOS0 BKITIo4YeHUs rpu MOOKMOYEHUU OMKITIOYEHHO20 Om 3!76Kmp00Ha5)KeHUFI y4acmka cemu 8
ripouecce CUHxpoHu3auuu.

Pexum PYYHOSO 8KIr4YeHus rpu rnoemopHoM MoOK/I0YeHUU Ost OMKIMO4YeHHbIX Oom 3ﬂeKmpOCHa6)K6HLIFI
y4acmkos 8 ripouecce CuUHxpoHu3auyuu.

MuHumanbHoe HanpsixeHue nodKMOYEeHHOU WUHbI 011 CUHXPOHU3auuU.
MuHumarnbHoe HanpsykeHue nooKMOYeHHOU NUHUU 07151 CUHXPOHU3ayuU.
MakcumarnbHo 0onycmumoe HanpsikeHuUe WUHbI 8 MPOoUECCe CUHXPOHU3ayUU.
MakcumarnsHo 0orycmumoe HanpsikeHue JIUHUU 8 MPoUuecce CUHXPOHU3ayuu.

MakcumaribHo Oonycmumaﬂ pasHuya HanpsKeHUl 8 rnpouecce CUHXpPOoHU3ayuu.

. MuHumarnbHbIl u MakcumarnbHbIl Npedensbl HanpskeHUl 3KkeusaneHMHbI KoaghuyueHm yMHoxeHuUs1 X U_Hom,

20e U _HOM — HOMUHarnbHOe HaripshKeHue cucmembl 88e0eHHOe 8 HacmpoUlkax usmepeHul (cm.
yacmb 5.2). (MpumeyaHue: Koeda ebibpaH ¢hasHbil mun HanpsikeHus,, mo U_Hom 3ameHsiemcs Ha U_Howm /

V3).

NMpoBepka CMHXPOHU3aALUMU

MpoBepka CUHXPOHM3aUMM (25) KOHTpONMpyeT BKIOYEHWE YCTPOWCTBA W MO3BOMSIET BKIHOYEHUE TONbKO
Korga 4dactoTa, cogura das M HanpsbkeHne Ha oboux CTOpOHax peknoy3epa HaxogsATCsl B JKenaembix
npegenax Ans BO3MOXHOCTM COMOCTaBMNEHNS ABYX CETEN.

PykoBoacTteo nonb3oBarena OSM

3awumTa
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lMpoBepka cuHxpoHusauum byaeT pabotate Tonbko npu ycrnosun MLWIMAN. “lnHa” n “NluHns” peknoysepa m
COCTOSIHME MOAKIOYEHNsT MOryT ObiTb HACTPOEHbl BO BKMaZke OCHOBHbIX HAaCTPOEK CUHXPOHM3aLMK (CM.
YacTb 6.12). Korga TecT CMHXpOHM3auum 3anyLleH, YCIoBUSA CUHXPOHM3auny JOJKHbI ObiTb cobniogeHbl Ha
NPOTSHKEHUN MpeayCTaHOBIIEHHOIO MHTepBana BpemeHu (Bpems oxugaHus aBTO CUMHXPOHWM3aUuUK), Npexae
yem OydeT paspeLleHo BKITHOYEHNe YyCTPONCTBA.

Ecnu 3anpoc Ha BKMHOYEHME YCTPOWCTBA MPOMCXOAMT Kak pe3ynbTaT nocrnegosatenbHocTu AlB, Bpewms
npe-CUHXPOHM3aLUM 3achrKcMpoBaHo Ha 80Mc, B TO BpeMsi Kak Ansi PYYHOro BKHOYEHUS] OHO MOXET ObITb
yCTaHOBIEHO Mnonb3oBaTenem (Bpems pyyHoli npe-cuHxp).

CunHXpoHM3aLmsa JomkHa ObiTh akTMBMpoBaHa Anga paboTbl pyHkumK “Tect cuHxp” (cMm. Yactb 6.12).

Hasurauua no naHenu HACTPOWKN CUHXPOHW3ALWN
[Bkriroyume naHersnb] = [CTATYC CUCTEMbBI =

OCHOBHble »TeCT CUHXp<« ABTO- CUHXP
[Haxmume CBPOC]

a TecT CUHXp BbiBEA,EHO
MaKC 4yacT cKofbxX cuHxp (Iu) 0.03

[FTTABHOE MEHIO] Pa3HoCTb yrnoe cmel ¢as (°) 20
& [Hacmpoliku cucmembi] Bpems py4yHou npe-cuuxp (c) 5

& [Hacmpoliku cuHxpoHu3auuu]

[Tecm cuHxp] =

HacTpoku Tecta cMHXpoHu3aLmnm

HanmeHoBaHue O6o3Ha4veHue Onana3soH PaspeweHune flaBo‘D‘c'fMe
acTPOMKu
[poBepka CMHXPOHM3aLMMN TecT cnHxp BeeneHo/BbiBeneHo | H/O BbiBegeHo
MakcumanbHas YacTtoTa ) Makc 4acT CKOmMbX CUHXP, 0.03-0.1 Ty 0.01My 0.03 Ty
CKOIbXXEHMUSI CUHXPOHN3aLMK My
PasHocTb yrna cmelleHus a3’ PasHOCTL yrna cMeLleHms 0-90° 1° 20°
das (rpagyc)

Bpewms py4HON npe- | Bpema  pyyHonm  npe- 0-60 cexk 1 5 cex
CUHXPOHM3aLMK CUHXP, CeK
lMpumeyaHust:

1. MakcumarnbHoe CKofibXXeHUe Yacmombl Onsi ornpedenieHUsi CUHXPOHHbIX ycrosul. CpedHee 3HayeHue u3 32x
usmepeHuli dsyx 4yacmom (ABC u RST) 3a yemeepmb yukna cpasHusaromcsi € fuumw U fruwuu. PasHuya yacmom
domkHa 6bimb MUHUMU3UPOBaHa 00 rnpakmMu4YecKu npuMeHUMo20 npederna.

2. MakcumanbHo dorlycmumasi pasHuuya yana cMeweHusi a3 Ons CUHXpoHusauyuu. B udeanbHom cryvae
8K/TIOHYEeHUEe OOMKHO Mpoucxo0ums npu Hyneeol pasHuue yena cMmeuweHusi ¢pas Ha ABC u RST cmopoHax
peknoy3epa. [na obecriedeHuss 3moeo ycrosusi, PEKIOY3ep UHULUUPyem 8KoHYeHUe neped cosrnadeHuem
yarnoe cMelweHUs a3 yuumsleasi 8pEMs 8KITIOHYEHUST PeKoy3epa.

6.12.2 ABTO CMHXpPOHM3aLUA

®yHKUMST aBTO CUMHXpOHM3aumm (25A) wucnonb3yeTcs Ans COEAVMHEHUs FeHepaToOpOB BXOAALWMX B
SHEeprocucTemMy W Ansi BOCCTaHOBIIEHUSI COEAMHEHWUs] MeXAy OBYMs ydacTkamu. [pu  vHMUMauMK aBTo
CUMHXPOHM3ALMK, YCTPOWCTBO >XOET COOMAeHUs YCMNOBMA aBTO CUHXPOHM3AaLMW nepen OTrnpaBneHunem
3anpoca Ha BKMHOYEHWe ycTpolcTBa. Ecnu ycnoBusi He COOTBETCTBYIOT Ha MPOTSKEHUM BPEMEHU aBTO
CUHXPOHM3aLIMK, TO 3arnpoc Ha BKIoYeHWe He GyaeT OTnpaBreH.

ABTO CUHXpOHM3auns Byaet paboTaTb Tonbko npu ycrnosuu MopkntoveHHas wunHa/lTogknioveHHas nuHus,
peknoy3ep OTKMOYEH M BBeAeHa (yHKUMA CUHXpOHM3aumm (cM. Yactb 6.12). PyHKUMA MOXET ObiTb
uHuumumnposaHa uyepes 1Y, 1/0, SCADA , CMS, normky n SGA. CTtpoka ynpaBneHus dyHKUMen aBTo
CUHXPOHM3aALMM NOSIBUTCS TONbKO Npu BBeAEHHOW (PYHKLMK “CUHXpOHU3aLmna”.

PykoBoacTeo nonb3oBartena OSM 3awuTta
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OyHkuma  “MapannenbHas

pabota’

MOXeT ObITb

ncnonb3oBaHa Ansa

npeaoTBpaLleHnss  yCrnoBun

HenapannensHon paboTbl U NOBPEXAEHMS UCTOYHMKA 3Hepruun. [Npu BBeaeHHOW byHKumKM “MapannensHas
pabota”, ona paboTbl PYHKLMM aBTO CUHXPOHU3ALIMM OOIMKHbI ObITb COOMIOAEHDBI CrieayloLLme YCrnoBus:

VLLII/IHbI_I’mS 2 1.025 x VﬂMHMM_rmS
Fumie —frmm 2 0.01 L,

HaBuvrauma no naHenu

HACTPOUKWU CUHXPOHWU3ALIMU
[Bkrirouume naHesnb] = [CTATYC CUCTYMbI] =
OCHOBHblI€ TeCT CUHXP PABTO CUHXP<
[Haxmume CBEPOC]
4 OcHoBHaA 4acTtoTta (Iw) 50
MaKC OTKJ/IOHeHMe 4acTtoTbl (I 0.50
[F[TTABHOE MEHIO] (rw
Makc 4yacTtoTa cKonbxeHusa () 0.10
& [Hacmpoliku cucmemsi] Makc 4YacT ckon ROC (ru/cCek) 0.2
& [HacmpouKu cuHxpoHu3ayuul] Bpems oxua aBTo cuHxp (c) 200
NapannenbHaa paboTa BBeAeHOo
[Aemo cuHxpoHu3ayus] =
HacTtpoliku aBTo CMHXpOHMU3aLMN
HanmeHoBaHue OGo3Ha4yeHue Onana3soH PaspeweHune 3aBop,clme
HaCTPOMNKH
OcHoBHast YactoTa ('u) ! OcHoBHas yacTtoTa | 47-64 Ty 1Ty 50y
("w)
MakcmanbHoOe OTKITOHEHWNE YacTOThbl Makc oTknoHeHue Otolly 0.01Ty 0.5y
(M) yacToTh! (')
MakcumanbHas 4actoTa ckornbxeHusa | Makc yactota | 0.03t0 0.5y 0.01 Ty 0.1y
(T’ ckonbxenns (Mu)
MakcmMmanbHasi ckopocTb M3MeHeHust | Makc  dvact  ckonb | 0.01-1 'u/Cek 0.01 lu/Cek 0.25 lu/Cek
4YacTOThbl CKOJIbXEHMS ROC (l'u/cek)
Bpewms oXuaaHus aBToO | Bpemsa oxug aBTo | 100-3600 Cek 1 200
CUHXPOHM3aLMK CUHXP
MapannenbHas pabota MapannenbHas BeeneHo/BeiBeaeHo | H/ BeeneHo
pabota

lMpumeyaHust:

1. OcHosHasi yacmoma CUHXpOHU3ayuu 05151 onpedesieHUss OMKIIOHEeHUsT 0m "HopMasibHOU".
2. CpedHee 3HaqeHue u3 32x usmepeHuti dgyx yacmom (ABC u RST) 3a yemeepms yukiia cpasHu8aromcs ¢ fuumw

u fﬂUHUU-

HaBuvrauma no naHenu

[Bkrirouume naHersnb] = [CTATYC CUCTEMEBI

& [Aemomamukal

ABTOMATUKA

A3 »ABTO CUHXP<

ABTO CUHXP HauaTb
& [Aemo cuHxpoHu3auus| =

CTaTyC CUHXp 0K

CTaTyC HanpsxeHus 0K

CTaTyC 4acTOThl CKOMbXeHUs 0K

CTaTyc yrna cmeueHus 0K

PasHuua yrnos cmeu das (°) -10

6.13 3awmTa OT rapMOHMUK

Cuctema KOHTpons kayectBa aneKkTpoaHeprun RC umeeT QYHKUMM KOHTPOMSA M 3awmTbl KayecTBa
SMNEKTPOSHEPTNN OT HEUCTNPABHOCTEN, TaKUX Kak rapMOHUYECKME WUCKaXEHWs, npepbiBaHUsA W nposarnbl U
Bcnneckun (Cm. yacTb 7.7 KayecTBo aneKkTposHepruum).

3awumTa

PykoBoacTteo nonb3oBarena OSM
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[ApMOHMKM — 3TO BOMHbI C YACTOTOM OT/MYAIOLLENCA OT OCHOBHOM 4acTOThbl. [apMOHUYECKNE UCKAKEHUSI
namepsTca ABYyMs pasHbiMu cnocobamu, THD HanpsikeHuss u TDD Toka. THD — 3TO OTHOLLIEHME BOIHbI
OCHOBHOIO HanpshKeHUs U BCEMU rapMOHMKaMun HanpsbkeHus. TDD mucnonb3yeTcs Ofns pacyeTa UCKaKeHus
TOKa Npu MakcMmarnbHOM NoTpebneHuu.

¢YHKU,I/IFI NOo3BOJIAET NOJ1b30OBATESHO CKOHCpVIprVIpOBaTb CUcTtemMy Ha 0T06pa>|<eHV|e CurHana wnm
BbIMOJIHEHNE OTKITIOYEeHNA B Ka4eCTBe 3allTbl OT rapMOHUK.

RC koHTponnep uamepsier THD, TDD, niansuayanbHble rapMOHUKM Toka u HanpsixkeHns (HRMI n HRMV)
BNNoTb 40 15" rapmonukn. CurHanamm sisnstoTca Hanpsbkenne (Ua, Ub, Uc) Tpex BbICOKOBOMbTHbLIX BBO/IOB,
TOKM Tpex da3 u TOK HenTpanw.

3awunta
e [lonb3oBaTtenb MOXET HAaCTPOUTb 3HAYEHMe AN KaXA0W rapMOHMKN U AN o6Lero rapMoHU4eckoro
uckaxeHusi. Ecnu namepeHHoe 3HayeHve npeBbiaeT Miobyro U3 yka3aHHbIX yCTaBoK, cpabaTtbiBaeT
OMNOBELLEHNE NN OTKITOYEHNE C NepexoaoM B pexum “3anpeT AlNB”.
e [Ins KOHTpoNnsA nonb3oBaTeniem MoryT ObiTb BbibpaHbl 40 NATM MHANBMOYATbHbLIX FAPMOHMUK.
e 3awmTa u nsmepeHns OCHOBaHbI Ha YCTaBke YepeoBaHust ha3 BbICOKOBOMBTHOMO BBOAA.
e TDD u 3awmTa oT rapMOHMK TOKa He cpaboTaeT, Koraa Tok nobon dasbl npeBbilwaeT 800A rms.

HacTtpowku rpynn — Hactpomnku THD/TDD

Hasuraums no naxenu FPYMNA 1 TAPMOHVKM
[Bkrroyume naHesnb] = [CTATYC CUCTEMbBI =

[Haxmume CBEPOC]

»THD/TDD<« UHAMBUA, FapM

a Pexum THD Hanpsax BbiBeAEHO
r ypoBeHb THD Hanpsx (%) 5.0
[I'nagHoe meHio] BpsMA OoTKA THD Hanpsax (c) 1.0
& [Hacmpodku epynn 3auumai]
Pexum TDD Toka BbiBeAeHO
% [lpynna 1 @udep] ypoBeHb TDD Toka (%) 5.0
& Hacmpoliku sawumer: [[ap] Bpemsa oTkn TDD Toka (c) 1.0
[THD/TDD] =
Hactpoviku THD/TDD
HanmeHoBaHue 0O6o03Ha4yeHue Owana3oH PaspeweHue 3aBo,qc1<ue
HaCTPOWKMU
Pexum THD HanpshkeHus Pexum THD Hanpspk BbiBegeHo H/O BbiBegeHo
/CvrHan/
3anpet AlNB
YposeHb THD HanpsokeHns YposeHb THD Hanpsix 1.0 go 100.0 0.1 5.0
Bpewmsa otknodeHns THD Bpewmsa otkn THD 1.0 go 120.0 0.1 1.0
HanpspkeHus (c) Hanpsx (c)
Pexwum TDD Toka” Pexxum TDD Toka BbiBeaeHo H/O BbiBeaeHo
/Cvirnan/
3anpet AlB
YposeHb TDD TOKa YposeHb TDD ToKa 1.0 go 100.0 0.1 5.0
Bpewmst oTkntoueHna TDD Toka (c) | Bpems otkn TDD ToKa 1.0 0o 120.0 0.1 1.0
(c)
lpumeyaHus:

1. Ycrosusi omkritoHeHUsI 8bIMOMHEHb! ecru toboe u3 HanpsxeHut Ua, Ub, unu Uc npesbiwaem ropoe.
2. Ycnoeusi omkioueHust 8bIMoHeHbl eciu iobol uz mokoe la, Ib, Ic, unu In npeesiwaem nopoe.

PykoeopcTeo nonb3osarens OSM 3awumTa m
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HacTpoliku nHAMBMAYanbHbIX FAPMOHUK

Hasuraumsa no naHenu FPYMNA 1 TAPMOHWUKMU
[Bkmoyume naHens] = [CTATYC CUCTEMBbI = THD/TDD MUHAMBMA rapM<
[Haxmume CBEPOC]
o PexuMm WHAUBUA TapMOHUK BbiBeAeHO
WHaueug, Bpems oTkn (c) 1.0
[FITTABHOE MEHHO] rapMoHukKa A BbiBeAEHO
& [Hacmpotiku epyrnn 3auumsi] yposeHb A (%) 5.0
rapmMoHuka B BoiBeaeHO
& [Mpynna 1 ®udep) ypoeeHb B (%) 5.0
& Hacmpotiku 3awumsr: [[ap] Fapmonmka C BriBejeHo
YpoBeHb C (%) 5.0
[MHOueud 2apm] = rapMoHuKa D BblBEAEHO
YpoBeHb D (%) 5.0
rapMOHI/I Ka E BbiBeAeHO
YpoBeHb E (%) 5.0
HacTtporiku nHamemayanbHbIX rapMOHUK
HanmeHoBaHue O6o3Ha4YeHue Owana3oH PaspeweHue 3aBOACl(Me
HaCTPOUKHN
Pexum nHgmeuayanbHbix | Pexum nHgmeung BbiBegeHo/CurHan/ H/O BbiBeaeHo
rapMOHUK rapMOHMK 3anpet AMNB
MuauengyanoHoe Bpems | MHanBmng Bpems 0.5 00 120.0 0.1 1.0
OTKMYeHUs (C) oTkn (c)
MapmoHuka A apmoHuka A BbiBegeHo H/O BbiBegeHo
/12/13/14/...In15/...V15
YposeHb A (%) YposeHb A (%) 1 80 100 0.1 5.0
"apmoHuka B ["apmoHuka B BbiBegeHo H/O BbiBegeHo
/12013/14/...In15/...V15
YpoBeHb B (%) YpoBeHb B (%) 1 80 100 0.1 5.0
MapmoHuka C apmoHuka C BbiBegeHo H/O BbiBegeHo
N12013/14/...In15/...V15
YpoBeHb C (%) YpoBeHb C (%) 1 80 100 0.1 5.0
MapmoHuka D [apmoHuka D BbiBegeHo H/O BbiBegeHo
/1213/14/...In15/...V15
YposeHsb | D (%) YposeHsb | D (%) 1 80 100 0.1 5.0
MapmoHuka E [apmoHuka E BbiBegeHo H/O BbiBegeHo
N12/13/14/...In15/...V15
YpoBeHb E (%) YposeHb E (%) 1 0o 100 0.1 5.0

MoryT 6bITb BbibpaHbl cieaylolmne MHAMBUAYaNbHble rapMOHUKK (ITDD 1 UTHD 3HayeHna NpUMeHUMbI KO

BcemM Tpem ¢aszam):
OTkn

3awumTa

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

PykoBoacTteo nonb3oBarensa OSM
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6.14

KoHTponb ctatyca 3awmtbl (KC3)

KC3 nosBongeTt usameHaTb ctatyc rnobanbHON 3amThl € pasnmnyHbIX UCTOYHUKOB. N3meHeHns ctaTyca KC3
MoXeT 6bITb NponsseaeHo c MY, SCADA, I/O nnn CMS.

HocTtynHble anemeHTbl KC3 nepeuucneHbl B Tabnuue Hwke. YCTaHOBKa 3nemeHTa B oTobpaxeHHoe
coctosHue npmBoauT KC3 K M3MEHEeHW0 BCEX COOTBETCTBYIOLUMX 3NEMEHTOB 3aliuThl, Kak MOKa3aHo B

Tabnuue.

Ob6paTtute BHUMaHWE, YTO BKIKOYEHWE WNU OTKNOYEeHMe pexmma “PaboTa Ha nuHUKM® NpUBOAUT K
OTKIMIOYEHUIO 3TUX 3MeMeHTOoB. BkntoveHne nwoboro Opyroro anemeHTa akTMBMPYET BCE COOTBETCTBYHOLIME

3IeMEHTbI.
AnemeHT KC3 BnusaHue Ha cooTBeTCTBYKOLME 3aLMTHbIE ANEMEHTbI izﬁggggr:
S(AkTvBHas Bce 3anTHbIe 3NeMeHTbl Ans BbIGPaHHON rpynibl BBEAEHD °.
rpynna)=1-4 * Bce 3almTHble 3neMeHTbl Bcex ApYrux rpynn BblBEAEHbI. !
S(3auwmTa)= OTkn ° Bce 3awmTHble anemMeHTbl BCex APYruX rpynn BblBe4eHb. Orkn
S(AMNB)=0tkn 2 AlNB MT3/309/333/033, AlNB 3H, ABP ans Bcex rpynn BblBEAEHbI OTkn
MT31+, MT32+, MT33+, MT31- , MT32-, MT33-, 30¢1+, 3092+, 3003+,
S(PM)=Bkn 2 3(;)36;1-, 306¢2-, 3093-, 3331+, 3332+, 3333+, 3331-, 3332-, 3333-, 033+, OTKN
—, AI'B MT3/333/30®/ 033, AlNB 3H, ABP, XH, BHT gns scex rpynn
BblBEAEHbI
S(PM)=0Otkn ° MT3PJ11-3, 309PJ11-3, 333PJ11-3, O33PJ1 ansa Bcex rpynn BbiBEAEHbI Ortkn
S(333)=07kn 333 1+, 333 2+, 333 3+, 333 1-, 333 2-, 333 3- ansa Bcex rpynn BbiBe4EHbI Otkn
S(033)=071kn 2 033+, O33- ans Bcex rpynn BblBeAEHbI OTKn
S(XH)=0OTkn 2 XH ons Bcex rpynn BbIBEAEHO OTkn
S(ABP)=0tkn? ABP ans Bcex rpynn BbiBe4eHO Ortkn
S(BMH)=0rtkn 2 3MH1, 3MH2 1 3MH3 ans Bcex rpynn BbIBEAEHb! OTkn
S(BMH4)=0rkn 3MH4 nons Bcex rpynn BblBEAEHbI OTkn
SKIM=07kn 2 Pexum XK/ BbiBegeH Otkn
S(B09)=07kn 3041+, 3092+, 3093+, 3091-, 30P2-, 30P3- AnA BCeX rpynn BblBEAEHbI Otkn
S(3MNH)=07kn 2 3MH1, 3MH2, 3MH3 1 3MH4 gnsa Bcex rpynn BelBeAEHbI OTkn
S(3MH3) 3MH3 gns Bcex rpynn BbiBEAEHbI Otkn
S(Yn) Yn Ons Bcex rpynn BbiB€4EHO Ortkn
S(AYP)=0OTkn AYP ansa Bcex rpynn BblBEAEHO OTkn
S(3M4Y)=07kn 3IM4Y gnsa Bcex rpynn BbiBEAEHO Otkn
S(Fap)= OTkn OneMeHTbI 3aLMTbl OT rapMOHMWK ANsi BCEX rpynn BbiBeAEHbI Otkn
S>(KNJS|HK-PT1F;QBS$E:;I: MpuesizaTs X k PJ Ortkn
S(MKO)= Otkn MKO gns Bcex rpynn BbiBe4eHo Otkn
Sfﬁ;grg:;noe Pexum ogHokpaTtHoro AlNB ons Bcex rpynn BbiBedeH OTkn
S(BBE3)= Otkn BB3 gnsa Bcex rpynn BbiBEAEHO OTKn
OnosesugZﬁ):ﬂM)“i Ok Pexwvm onoseLleHns Ans BCex rpynn BolBeAeH OTkn
S (EBHH)= OT1kn BBHH ansa Bcex rpynn BbiBeAEHO OTkn
S(79-2 3825? ArB)= 79-2 3anpet AlB ans Bcex rpynn BbIBEAEHO Ortkn
S(79-3 38:2? AMNB)= 79-3 3anpet AlB ans Bcex rpynn BbIBEAEHO Ortkn
S(A3)= Otkn ? A3 ans Bcex rpynn BbiBEAEHO Ortkn
S(Bnokuposka
BKITIOYEHWS NTOrMKOW)= BrnokmpoBka BKIO4YEHWS NTOFMKOW ANs1 BCEX rPynn BblBEAEHO Otkn
Otkn

PykoBoacTBo nonb3oBartensa OSM
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lMpumeyaHust:
1. [lpu sknroyeHUU nepsol epynnbi 3aWumsi, Opyaue epymrbl a8MmoMamu4yecKu 8bIKITIOHaIMCS.

2. Bkn/Omkn ynpaeneHue AocmyrnHO € KHOMOK 6bicmpozao docmyna 1Y (3asucum om KoHcbuaypauyuu KHOMOK
6bicmpoeo docmyna).

3. 3asucum om moeo, ecriu anemeHm 88e0eH Unu Hem.

Hasuraumsa no naHenmu

OBIME HACTPOUKWU 3SALNTHI
[Bkroyume naHenb] = [CTATYC CUCTEMBI)
& [3awumal »CTp l« CTp 2 CTtp 3
& [CmpaHuya 1] AKTMBHas rpynna 1

3aumTa OTKN
ABTOMaTU4Y MOBTOPHOE BKI OTKN
PaboTa Ha NUHUK OTKN
3amMTa OT 3aMblk Ha 3emsio OTKN
UyBCTB 3alll OT 3aMblK Ha 3eMJ OTKN
BKN1 HA XONOAH HArpy3Ky OTKN
ABTOMaTWU4Y BBOJ pe3epsa OTKN
3amMTa MUHUMaNbHOIO Hanpax OTKN
3auMTa OT MpOBaJoB OTKN
BNOK BK/J MO Hanp Harpysku OTKN
XvBas NuHUA OTKN

Hapwurauwsa no naHenu OBWWE HACTPOWKWA 3ALWTHI

[Bkrrowume naHenb] = [CTATYC CUCTEMAI|
Ctrp1l »Ctp 2« C1p 3

&S [3awumal
%[CmpaHuua 2] 3au no TOKy 06paTH nocnep OTKN

3all OT MOBbILEHUS HaNPAX OTKN
ABTOMaTWY YacTOTHas pasrp OTKN
3al OT MOBbILEHNS 4aCTOThl OTKN
3aumMTa OT TFapMOHUK OTKN
NpuBs3aTb X1 K PJI OTKN
MaKC KOJI-BO OTKJIOYEHMUN OTKN
OJHOKpaTHOe AlB OTKN
BblBOA, 6bICTPOAENCTB 3aWuT OTKN
Kon-Bo OTK/J A0 3anpeTa AlB Hopm
Pexum onoselleHus OTKN

OBUWWE HACTPOUKWU 3ALWMUTHI
Hasuraums no nadHenu

[Bkrtoyume narens] = [CTATYC CUCTEMBI] Ctp 1 Ctp 2 »CTp 3«
%[3au4uma] 3ayuTa OT CMmelleHud HeVITpaﬂVI OTKN
& [CmpaHuua 3] 3aw No KOMMJIEKCHOW MPOBOA, OTKN

m 3awmTa PykosoacTeo nonb3osarena OSM
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Hasuesauus o naHenu ABTOMaTHKa
[Bkntoyume naHens] = [CTATYC CUCTEMBI] A3 OTKN
& [Aemomamukal Pexum OTK/ nepej, BKI
Bpems A3 (c) 0.1
L [A3] = Coel C coceiH ycTp oK
PBA 3ToT PBA  YaaneH PBA
OCHOBH Pe3eps
BKN OTKN
WUcnpaBH A3 oK oK
NcnpaBH MCTOYH oK oK
e I
: WHdpopmaLmst 1 apyrue cooBleHns i
1
1 1

PykoBoacTBo nonb3oBartensa OSM 3awuTta
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7 MOHUTOPUHT

LWkad ynpasneHns RC 3anucbiBaeT U BeAeT y4eT creayoLmnx cobbiTni:

e Onepauunn BKN/OTKII

Mpocunb HencnpaBHoOCTEN

KypHan cobbiTui
KypHan nameHeHun

Mpodunb Harpysku

CueTunkmn nsHoca

CyeTunkm HencnpasBHOCTEWN

CueTtunku SCADA

KavecTtBO ANEKTPO3HEPTUNN

[aHHble o pabote OSM

[laHHbIEe 0 NpousoLeawnx HeMCNPaBHOCTAX

[aHHble 0 COBbLITUSIX

[aHHble 06 n3ameHeHUn cTatyca u HacTpoek

OHeprus, YyactoTa, NosfHas, akTUBHas U peakTMBHas MOLLIHOCTU
CM. NonHbI CNMCOK B Yactn 7.5

Konuuecteo onepaunin BKIT n OTKI1 n cooTBeTCTBYIOLWMUIA U3HOC
KOHTaKTOB

Konun4yecTBO 3aLUMTHBIX OTKITIOYEHUI
[aHHble NpoToKoNa KOMMYHMKaLUn

Ocuunnorpadusi, rapMOHUKK, NPepbIBaHWs, NPOBaribl/BCMNeckn

MHaukauma makcumarnbsHOro I'IOTpeﬁl'IeHI/IFI

3anucu u cdeTuMKM JOCTYNHbI Ans npocmoTtpa vepesd MY unu MoryT 6biTb NonyyYeHbl Yepes NporpaMmmHoe
obecneyeHne CMS. [ns aHanu3a [aHHbIX KayecTBa 3MeKTPO3HEeprumM WCMnonb3yeTcs nporpammHoe

obecnedveHne kavyecTBa anekTpoaHeprum (PQS).

lMpumeyaHue:

e Moaym 6bimb cbpolweHsbl cyemyuku HeucripasHocmel u ciem4yuku SCADA HO He XypHaribil.

7.1 HacTpo#ka XXypHana KOMMyHUKaLUmn

RC koHTponsnep vMmeeT BO3MOXHOCTb 3anucbiBaTb B XXypHan WHGOPMaUMI0 C Kaxgoro npoTokoria Ans
HeoOXOAMMOCTM NpPOBeAeHUs aHanu3a AaHHbiX. XKypHan KOMMyHVKaUWMiA He coxpaHsieTcst Ha pene. Ons
BO3MOXHOCTW COXpPaHEHUs AaHHOW MHopmaummM, HeobxoaMMo BCTaBUTb 3anomMuHarLee yctponcteso USB
B oanH n3 USB nopToB pene u octaBuTb MNoAkNtoYeHHbiM. Cm. OnucaHune mHtepdenca NOJA-565 RC
SCADA anst nogpo6Horo onuncaHus.

HaBuraunsa no naHenu

[Bkrroyume naHesnb] = [CTATYC CUCTEMbBI =

HACTPOUKU XYPHAJIA KOMMYHWUKALMA

[Haxmume CBPOC]
4
[FTIABHOE MEHHO]

& [Hacmpoliku cucmemsbi] =

& [Hacmpoliku xypHana kKoMMyHukayul] =

MoHMTOpPMHr

3anncb JAaHHbIX DNP3

<BbiBef,eHO>

0b6bem xypHana
3anuchb AaHHbIX

3anuchb AaHHbIX
0b6bem xypHana
3anuchb AaHHbIX
0b6bem xypHana

DNP3 (MB) <2>

IEC

ny

60870 <BbiBEe,€HO>

0bbem xypHana IEC 60870 (MB) <2>
3annucb AaHHbIXx CMS <BblBeAEHO>
0bbem xypHana CMS (MB) <2>
3anncb AaHHbIX IEC 61850 <BblBeeHO>
06bem xypHana IEC 61850 (MB) <2>
3annMcb AaHHbIX P2P KOMMYHWK <BblBeJeHO>
06bem xypHana P2P komm (MB) <2>

<BbiBefeHO>

ny (me) <2>

GPS
GPS

<BblBELEHO>
(MB) <2>

PykoBoacTteo nonb3osarens OSM
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lMpumeyaHus
e Moxem bbimb 88edeHa 3aruchk mosibko 00HO20 rPomokosia. BeedeHue 3anucu 0aHHbIX 0711 00HO20 U3
1IPOMOKOJ108 NpUBoAUM K 8bI800Y 3arucu 011s1 yxe 88e0eHHO20 MPOMOoKora.
e  Heobxodumo u3eneyb 3arnomuHarouee ycmpoticmeo USB e meHto USB onepauyuu neped e2o omkmoYeHuem
0ns usbexxaHusi MoMepu CoOXpPaHeHHbIX OaHHbIX.

7.2 Onepauuu Bknro4veHn/otknrodeHus (BO)

HaHHasa 3anuce peructpupyet nocrnegHme 1000 cobbituii BO.

KypHan onepauun BO goctyneH anga npocmotpa yepes [1Y unu ¢ nporpammHoro obecneyeHna CMS.

HaBuraumns no naHenwu XYPHAJTbI
[Bkriroyume naHesnb] = [CTATYC CUCTEMBI] =
[Haxmume CBEPOC]

»BK/1/OTKN« CobbITUA

3 »18/02/2013 04:42:16 PM OTKN  3MH3<
18/02/2013 04:42:06 PM BKA ny
[[TTABHOE MEHIO] 18/02/2013 04:42:03 PM OTKN ny

&G [XKypHarnbl] =
WCTOYHUK: 3MH3

& [BKII/OTKIT) = CoCTOsIHMe : 3anpeT AMB
oTkn (Ia), A=0
oTtkn (Ib), A=0
oTkn (Ic), A=0
oTtkn (In), A=0

ONEPALVN BKJ/OTKI

NaTta/Bp: 18/02/2013 04:42:16.702 PM
Tun: OTKN

& [Boibepeme nrobyro ornepayuto UCTOYHUK: 3MH3

Bkn/Omkn dnsi nodpobHocmell] = CocToAHMe:  3ampet AMB
KpuTuyeckme napameTpsbl:
oTtkn (Ia), A=0

otkn (Ib), A=0

otkn (Ic), A=0

otkn (In), A=0

Kaxxgoe cobbiTve MMeeT criedytoLUyo MHdopMaLmio:

e [laTa u BpeMs perncrpaumm coobiTus

¢ HaumenoBaHue cobbitus (Bkn/OTkn)

e [puumnHy cobbitus (McTouHmK)

e CooTBeTCTyloLLEe COCTOsIHNE

e KpuTuuyeckme napameTpbl

e ToKkv BO BpeMS UHMUMALIMN KOMaHAbl Ha OTKIIOYEHME.

PykosoacTteo nonb3osarena OSM MoHMTOpPUHr m
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Tabnuua Hke cogepXUT JONONHUTENBHYO MHAOPMaLUIo No cobbiTuam onepauun BO.

CobbiTne

Bo3moXHble
UCTOYHUKU
coobITUA

CooTtBeTCTBYIOLEE
cocTosiHue

Kputuueckue napameTtpbi

OTKN JTto6on 3alLUTHbIN

ANEeMeHT

onepaumu

nnu Konbuo

OTKIKHO4YEeHUA

BbinonHeHue

nocpegcteom 1Y,
CMS, 1/0, SCADA

MexXaHNn4YeCKoro

Otkn 1 (3anpet AlB)
h

Otkn 2/0O1kn 3/0TkN 4
(okMaaHue NOBTOPHOTO
BKITHOYEHMS)

lMpumeyarue: [ns no6oz2o
3aWumHoO20 aremeHma
KomopsblIl He umeem
kapmbi AlB,
coomeemcmeyoujee
cocmosiHue He
omobpaxaemcs, 3a
UCKITIoYeHUeM Koeoa
ycmpouticmeo Haxodumcs 8
cocmosiHuu “3anpem AlB”

3Ha4veHus 3apernmcTtpmnpoBsaHHble B UHTepBane
BpeMeHn mexny Cpa6aTbIBaHVIeM 1 cobbiTMEM
OTKINK4YeHnA

MakcvrmanbHbIi Tok dhasel (Max(la) / Max(lb) /
Max(lc)) anst anemeHToB MT3

MakcumanbHbIi Tok Hynesow nocn. (Max(In)) ans
anemeHToB 333 n 033

MakcrmanbHbI TOk 06paTHOW NocnefoBaTeNbLHOCTM
Max(12) ans anemenToB 30®

MakcrmanbHoe 3HayeHue oTHoLeHus 12/11 n TokoB
3awmTHon onepaunm {OTkn(la), Otkn(lb), OTkn(Ic), n
OTkn(In)} 3aperncTprpoBaHHbIE HA NPOTAXKEHUN
cpabaTbiBaHuS.

Makc (Gn MNpsim) = MakcumanbHas IPoBOANMOCTb Ha
MPOTSXXEHNN HENCMPABHOCTM, KOrAa NPeBbILLeHa
“npamas NnpoBogMMOCTb”

Makc (Bn MNpsm) = MakcumanbHas peakTuBHas
NMPOBOAMMOCTb Ha MPOTSHKEHNMN HENCMPaBHOCTH,
Korga npesbllleHa “npsamas peakTuBHas
npPoOBOANMOCTb”

MuH (Gn O6paTtH) = MrHMmManbHas NpoBOANMOCTb
Ha NPOTSXXEHMN HEUCMPABHOCTU, KOrAa NpeBbILLEHA
“obpaTtHas npoBOAUMOCTL”

MuH (Bn ObpaTtH) = MUHMManbHasa peakTuBHas
NPOBOAUMOCTb Ha MPOTSXXEHNWN HEUCNPABHOCTH,
korga npesbllleHa “obpaTHas peakTMBHas
npoBOANMOCTb”

MuHMManbsHoe HanpsXXeHne NpAMon
nocneposatensHocTM (MuH(U1)) ans 3MH1
MuHuManbHoe nuHenHoe HanpsixeHne (MuH(Uab) /
MuH(Ubc) / MuH(Uca)) ans 3MH2

MakcumanbHoe HanpsbkeHne nNpsiMow
nocneposatensHocTh (Makc(U1)) ana 3MH1

MakcumanbHoe nuHenHoe HanpshkeHne (Makc(Uab) /
Makc(Ubc) / Makc(Uca)) ansa 3MH2

Makc (Un) n Toku 3awmTHon onepauwmu, {OTkn(la),
Otkn(lb), Otkn(lc) n OTkn(In)} 3aperncTpupoBaHHbIe
Ha npoTsxeHun cpabaTtbiBaHusa ansa 3MNH3.

Makc (U2) n Tokn 3awmtHon onepauwmu, {OTkn(la),
Otkn(lb), Otkn(lc) n OTkn(In)} 3aperncTpupoBaHHbIe
Ha NpoTsXeHun cpabaTbiBaHusa ansg OV4.

MuHumanbsHasa yactota (MuH(F)) ans A4P
MakcumanbHas 4yactota (Makc(F)) ana 3M4

MakcruManbHoe 3Ha4YeHne nboro U3 cregyLwmnx
napameTtpos: THD, TDD, A,B,C,D,E (rae A,B,C,D,E
WHOMBMAYANbHbIE TAPMOHOKM, BbIbpaHHbIe
nonb3oBaTenem)

MwHn 3MH4 onsa 3awmTtbl OT NpoBanoB

CekunoHnpoBaHue

3anpet AlNB

MakcumanbHbI TOK Ha NPOTSHXKEHUN HEUCNPABHOCTH
B pPEXVME CEKLMOHUPOBaHNS (3HaYeHue 3anmcaHHoe
B MHTEpBane BpeMeHu oT cpabaTbiBaHUS 4O NOTepu
nMTaHus)

3MH3

OT1kn 3MH3 aBTO BKI

Otkn 3MH3

Otkn(la), A=0; OTkn(lb), A=0; OTkn(lc), A=0;
Otkn(In), A=0

MoHMTOpPMHr

PykoBoacTteo nonb3osarens OSM
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Bo3MoOXHble c
OOTBeTCTBYylOLlEE
CoGbITHe UCTOYHUKKN Kputnuyeckune napameTtpbl
cocTosiHMe
cobbITuA

ABTO OTKN, nameHeHo | Otkn ABP

HarnpaeneHue noToka

MOLLHOCTM

ABTO OTKN, NageHne OTtkn ABP

MOLLHOCTM

Bkn Jltobon anemeHT Bkn 2/Bkn 3/Bkn 4 ans

ATB, ABP, 11V, AMB MT3 / 30% / 333 /

SCADA, CMS, /0, 033/ Yn

A3 AMNB 3H 3MH/3MH
Bkn O unun Bkn 1 gnsa
Apyrmnx
lNpumeyvaHue: [nsa nobozo
aneMeHma 3awjumel,
Komopblili He umeem
kapmbi AlB,
coomeemcmsyruiee
COCMOsIHUE He
ompaxaemcs.

3MH3 AsT0 Bkn

7.3 NMpodunb HencnpaBHOCTHU

Mpocunb HeMcnpaBHOCTM CO34AETCS OCHOBbLIBAsCb Ha 3anuCsX, CBS3AHHbLIX C KaXAoW U3 8 nocrneaHux
onepauuit 3alMTHOrO OTKIOYEHWS!, BbI3BaHHbLIX JHOOLIM 3NEMEHTOM 3almThl. Mpodunb HeucnpaBHOCTU
HepgocTyneH Yepes Y n MoxeT GbITb MPOCMOTPEH TONBKO Yepes nporpaMmMmHoe obecnecyeHne CMS.

Kaxkgast 3anuck BktovaeT 3HadeHus la, Ib, Ic, In, Ua, Ub, Uc, Uab, Ubc, Uca, U1, F, AO n Al, 3anucaHHble
ONSA KaXXO0oro LUMKna 4YacToTbl MOLLHOCTM A0 1 CekyHObl nepen 3alMTHbIM OTKMYeHneM. 3HaveHus ons
KakQoro uukna onpegenstoTcs nocnegosarternbHbiM Yynucnom ot 1 go 50. 3anuck ¢ HanbonbLIMM 3HaYEHNEM
aBnsaeTcsa BpemeHeM, korga OSM oTKMo4uUIcs.

7.4 XypHan cobbITnn

XKypHan cobbitun peructpupyet Ao 10 000 cobbiTuiA, CBA3AHHBIX C U3MEHEHNEM onpeeneHHbIX CUrHanoB
unun napameTpos. XKypHan cobbITuin JOCTyNeH Ansa npocMoTpa vepes MY n Takke MoxeT BblTb MPOCMOTPEH
ucnonb3ys nporpammHoe obecnedeHne CMS. Kaxxgoe cobbiTue cooepXuT cneayroLLyo MHopMaLumio:

e [lata u Bpems perucrpawuu
e HaumeHoBaHve cobbiTus

e  VICTOYHUK CcObbITUA

e CootBeTcTBYylOLWaa dasa

e KpuTudeckuin napametp.

[nsa npocmoTpa nonHoro cnucka cobbiTuii cm MpunoxeHne G — CobbITUS

7.5 XypHan nameHeHun

KypHan nameHeHun cogepxut o 1000 cobbiTun, CBSI3aHHBIX C MUBMEHEHMEM HACTPOEK cTaTyca 3alluThbl,
cTatyca BHELUHEW Harpysku, pexuma KOHTPONa WNW yaaneHueM MokasaHWi CHETYMKa SNEeKTpoeHeprun u
CYETUMKOB HeucnpaBHocTen. XKypHan coobLleHn N3MeHEeHMN He OOCTyneH Ang npocMmotpa 4yepes 1Y u

PykosoacTteo nonb3osarena OSM

MoOHMTOPMHTI
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MOXeT OblTb MPOCMOTPEH UCNONb3ys nporpammHoe obecneyeHne CMS. Kaxpgoe cobbiTve copepxut
cnenyloLyo MHopmauuio:

e [laTta u Bpems nsMeHeHus

e /I3MeHeHHbIN napameTp

e [lpexHee 3Ha4yeHne

e HoBsoe 3HayeHune

e  WcTouHuk nameHenus (MY, CMS, SCADA, 1/0)

[N npocMoTpa MOJIHOro crnncka CooBLLEeHWI XypHana usmeHeHuii cm. Mpunoxexune MpunoxeHve H — .

7.6 NMpodunb Harpy3ku

OTOT XypHan peructpupyeT oo 10 000 nokasaHui npocuns Harpysku. MoryT ObiTb BbiGpaHbl o 30
nokasaHuin Onsi Kaxaoro 3anucbiBaeMoro uHTepsana. OHM MOryT OblTb CKOHGPMIypUpoBaHbl MCMOSb3ys
nakeT nporpaMmmMHoro obecneyennss CMS. [JaHHble KOoTopble MOryT GbiTb BbiGpaHbl A 3anucy BKIOYatoT:

e Tok Ha Bcex Tpex dhasax 1 Ha HenTpanu

e  da3Hoe HanpsKeHne Ha KaK4oOM BbICOKOBOSIbTHOM BBOAE

e JlnHenHoOe HanpsKeHne

e AKTUBHasl, peakTuBHas 1 NofHas MOLLHOCTU TpexdasHOoro Toka 1 Toka no dasam
e KoahdumumeHT MoLwHOCTH Tpexda3HOoro Toka U Toka no gasam

e Yactorta Ha ABC n RST cTopoHax peknoysepa

o KonnnyectBo ogHodasHom 1 TpexdasHoM akTUBHOW, PeakTUBHOW M MOSTHOW 3HEPruin B NPSMOM U
obpaTHOM HanpaBrneHusix 3a Becb Nepuoa paboTbl peknoy3epa.

e KonnunyectBo opgHoasHoM W TpexdasHoM akTUBHOMW, peakTUBHOW W MOMHOW  3Heprum,
MCMNOMb30BaHHON B KaXKOOM MHTepBane npodunsa Harpysku, B NPSMOM U 0BpaTHOM HanpasreHuu
NoTOKa MOLLHOCTH

e HanpspkeHus npsimoii, 0BpaTHOM 1 HyNeBoW NocrneaoBaTeNbHOCTEN
e EwmkocTb, HanpskeHne u Tok baTtapen
e MowHocTb 1 Temnepatypa moayns SIM

3anvcu SBNAKTCA  YCPEeOHEHHbIMW 3HAYEHWSIMW MOKa3aHW 3a YCTAHOBMEHHbIA WHTEpPBan BPEMEHM
1/5/10/15/20/30/60/120 muH. Ecnn 6bin BbiGpaH nHtepsan B 1 muHyTy, To 10 000 3anucen 6yayT gaHHbIe 3a
6.9 gHen. Ecnu 6bin BbIGpaH MHTepBan B 120 MuHyT, TO AaHHble 6yayT 3a nocnegHve 832 gHd. Korga RC
pocturaet 10 000 nokasaHu®, HOBble 3aMMCKM HaYHYT 3aMeHATb Npeablgyline 3anucu, HaunmHas Cc camon
AaBHEW.

Kaxxgoe nokasaHve Npoguns Harpy3Kku conpoBoXxaaeTcs AaTon 1 BpemeHeM. Mpodunb Harpysku He MoxeT
GbITb MPOCMOTPEH Yepes MY 1 AocTyneH ToNbKo UCNonb3ys NporpaMMHoe obecneyeHne CMS.

m MoHuTOpUMHr Pykosoacrteo nonb3osarena OSM
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7.7 CyeTunkm

RC «koHTponupyeT KOMMMYECTBO Onepauun U NOTOK SHEprunm 3a nepuos npoaOIPKUTENbHOCTH
HEencnpaBHOCTU N pacyMTbIBaET NPOLEHT M3HOCA KOHTAKTOB nocne Kaxaon onepauun BO.

an/ICyTCTByeT ABa c4yeT4yunka U3Hoca, oanH AnAa n3Hoca mexaHmsama u ,u,pyr0|7| ana n3Hoca KOHTaKTOB.

CyeTumkn HewncnpaBHoCcTeN obecneuvunmBaloT WHOMKALMIO KONMMYECTBa M TUNA KaXKOoW HEUCNPaBHOCTM Ha
KoTopyto cpabotan OSM.

CueTumkn mMoryT BbITb cOpoLLeHbl cnonb3ysa MY, yepes MMaBHoe MeHIo - > MeHto cbpoca nnm Nnpu NOMOLLM
CMS.

7.7.1 CyeTuyUuKM n3Hoca

CyeTuMKkM M3HOCA PacUMTLIBAOT U 3anucbiBaloT obliee konmyecTBo onepauuii BO 1 M3Hoc mexaHu3ama u
KOHTAKTOB. OTV CYETYMKM OOCTYNHbI Yepes MY unu ucnonbays nporpammHoe obecneveHme CMS.

e Bcero onepaunit BO — Onepauusi BknoYeHUs1 U NocneayoLwas onepauusi oTKMYEHUsI cHUTaKTCS
ogHow nepaumven BO.

e  MexaHu4ecknin N3HOC — 3Ha4YeHMe pacUMTbIBAETCSA Kak OTHOLLIEHUE 0BLero KonnmyecTsa onepawmmn
BO k HOMWHanNbHOMY MexaHu4eckoMy pecypcy OSM 1 BbipaxaeTcs B NPOLEHTaXx.

e W3HOC KOHTaKTOB — 3HayeHue pacyMTbiBaeTCa ANA Kamkaow asbl, MCMOoNb3ys PEeKypEeHTHYH
dopmyny ansi pacyeta obLero naHoca KoOHTakToB. PacyeT npon3BoauTcs Nocre Kaxxgon onepauun
BO.

MakcmmanbHbIN NepepacunTaHHbIA U3HOC Ha NtoboM M3 Tpex dhas BbipaxkaeTcs B MpoLeHTax
3HaveHus pacunTbIBalOTCa M 0OHOBNAOTCA Nocne kaxaoun onepauunn BO.
Hasurauna no naHenu

[Bkrroyume naHesnb] = [CTATYC CUCTEMbBI =

CYETUMKM W3HOCA
[Haxmume CEPOC]

3 Bcero onepauui BO 100
MexaHuyeckun usHoc (%) 1.00
[[JIABHOE MEHIO] M3HOC KOHTakKTOoB (%) 2.00

& [Cuemyuku]

& [Cuemyuku usHoca] =

1.7.2 CyeTynKM HeMcnpaBHOCTEN

CYeTUMKM  HEMCrNpPaBHOCTEM  3aMnMCbIBAlOT  KONMMYECTBO  3aALUMTHbIX  OfnepauuMin  (HEeMCnpaBHOCTEN)
NPOuN3BEeAEHHbIX:

MT3 (ans kaxgon gasbl) 300
333 033
3awmTon no yacToTte 3awmTon No HanpsHKeHuto

3anucu pacumTbiBalOTCA M OBHOBIIAIOTCS MOCIE KaXAoW 3aluMTHOW onepaumu (HeucnpaBHoCTH). CyeTyukm
HeucnpaBHOCTEN AOCTYMNHbI ANsi npocMmoTpa Yepes Y u yepes nporpaMmmHoe obecneyeHne CMS.

PykosoacTteo nonb3osarena OSM MoHMTOpPUHr m
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HaBsurauua no naHenu CUYETUYMKM HEWMCMNPABHOCTEWN
[Bkriroyume naHesnb] = [CTATYC CUCTEMbBI = ctp 1 »CTp 24
[Haxmume CBPOC]
1|8 MT3 A 12
MT3 B 10
[FTTABHOE MEHKO] MT3 C 15
333 22
C
& [Cuemyuku] 033 3
& [Cuemyuku HeucrnpasHocmell] = 300 0
12/11 1
& [CmpaHuya 1] = vn c
AYP 0
3My 0

HaBuraumsa no naHenu

[Bxrtoqume narens] = [CTATYC CUCTEMbI = CHETHMKM HEMCIIPABHOCTEM

[Haxmume CBPOC] CTpaHuua 1 »CTpaHuua 2<

¢ 3MH 0

[FTTABHOE MEHKQO] 3MH 0
rPK 0

& [Cuemyukul]

& [Cyemyuku HeucripagHocmell] =

& [CmpaHuua 2] =

7.7.3 CueTuukm SCADA

Cuetumkn SCADA 3anucbiBaloT aHHble nomorarowime TeCTnpoBaHMIO U BBOAY B 3KCnyatauud KaHanoB

cBA3N. CUETUMKA SCADA
Hasurauusa no naHenu

CbpocoB Bbi3OBa 0
[Bkrirodume naHenb] = [CTATYC CUCTEMbI = C60eB BLI30BA 0
[Haxmume CBPOC] Nepen dpenmoB 32
Mony4y ¢penmos 56
3 OwWMBbOK ASINHHBI 0
[FTIABHOE MEHIO] ownbok CRC 0
C1l bydep 12
& [Cuemyuku] 2 Bydep 0
& [Cuemyuku SCADA] = C3 bBydep 0

7.7.4 CueTunkm DNP3-SA

CueTtunkn DNP3-SA 3anucbiBaloT AaHHble, MOMOrarwLme KOHTponMpoBaTbh 6e3onacHocTb DNP3, Takne kak
KOHTPOIb KMOYEBbIX N3MEHEHMWI 3a Ceccuto, coobLleHns 06 owmnbkax 1 oTkasbl ayTeHTUdMKaLNK.
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Hasurauuns no naHenwu CYETUMKM DNP3-SA
[Bkriroyume naHersnb] = [CTATYC CUCTEMbBI = HeoKMAACMbIX COOBLIEHMI
[Haxmume CBPOC] OTKa30B aBTOpU3aLMK

o OTKa30B ayTeHTudpmkaumu

TanmMayToB OTBeTa
[FITTABHOE MEHHO] NMoBT coea u3-3a cbosa ayTeHT
Kon-Bo oTnp coobuy

Kon-Bo nonyy coobiy

& [Cuemyuku DNP3-SA] = OTnpaBn KpuTu4 coobuy
Monyy KpuTuy coobuy
YaaneHHblXx coobueHunmn

oTnp coobu; 06 ownbke
Monyy coobu o6 ouwnbke
YCneuwHslX ayTeHTuhmnkaummn
OCHOBH W3MeHeHUn ceccuu
CboeB OCHOBH M3MeH ceccumu

& [Cuemyuku]

cNeoNoNoNoNoNoNoNoNoNoNolN ool

7.7.5 Cyetuukm GOOSE

Cuetumkn GOOSE 3anucbiBatoT Noanucky u nybnmkauumn coobuennin GOOSE ans npotokona IEC 61850.

HaBMrauMﬂlﬂ)ﬂaHeﬂM CYETYNKU GOOSE
[Bxrtodume narens] = [CTATYC CUCTEMBbI] =

Coobu noanuMcymka GOOSE 0
[Haxmume cbpoc] Coobw nybnmkaTopa GOOSE 0
g
[[TTABHOE MEHIO]
& [Cuemyuku]
& [Cuemyuku GOOSE] =
7.8 Prnaxku HeucrnpaBHOCTEWN

®dnaxkM HeUCnpaBHOCTEN 3aKPEMMSATCA MNpU  MHULMAUUKM  3aLUUTHOWM onepaumu, Hanpumep dnaxok
oTkntoveHne (MT3) 3akpennseTcs, Korga peknoysep oTknuuncs B pesynotarte cpabartbiBaHma MTS3.

®draxkM HeucnpaBHOCTEN aBTOMATUYECKM cOpacbiBalOTCsA, Korga Mepekndatens nepeBedeH U3
OTKIMOYEHHOrO COCTOSHMSA BO BKIHOYEHHOe, ecnn cyHkums “COpoc Heucnp npu Bkn® BBedeHa. [daHHasi
dyHKUNA BBeEHa N0 YMON4YaHuIo (3aBOACKas HACTPOWMKa).

“MpegynpexaeHnss” Moryt otobpaxaTbCA Ha NaHenu Ans OMNoBELLEHUs MOonb3oBaTens O MOSAB-NEHUN
dnaxka HencnpasHocTu. MNMoxanyncTa, cM. pasgen 7.9.1.

Hasuraums no nadHenu

[Bkriroyume naHesnb] = [CTATYC CUCTEMBI =

®NIAXKM HEUCNPABHOCTEW

Cbpoc Hewucn npn BKN BBeaeHO
[Haxmume CBPOC] P b P

MMoKa3biBaTb CUIHAJbI BbiBegeHo
3 CuUrHanol He 3aKpenn

[[TTABHOE MEHIO]

& [Hacmpoliku cucmembi]

& [@naxku HeucripasHocmell] =
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HacTporku dhnaxxkoB HenmcnpaBHOCTEN

3aBopackue
HaunmeHoBaHue O6o03Ha4YeHue Owvana3oH PaspeweHue ACK
Hactponku
CbpacbiBaTb naxku C6poc Heuncnp npu BKI BeseneHo/BbiBeaeHo H/O BeeneHo
HeuncnpaBHOCTEN Npu
BKIMHOYEHUM
OtobGpaxaTtb MokasbiBaTb curHanbl BeeneHo/BbiBeaeHo H/O BbiBeaeHo
OnoBeLleHus
3akpennexune CuvrHansl 3akpenn/He 3akpenn | H/[O He 3akpenn
OrnoBeLLEeHNN

lpumeyaHue: Ecnu ¢yHkyusa “Cépoc Heucrp ripu ekn” egedeHa, mo obbie hnaxku ornogeuwjeHul 6ydym makxe
cbpoweHbl npu BKMHOYEeHUU, ecrnu orosewieHue 3akperneHo. CMm. yacmb 6.2.14 3akpenneHue
cueHaros.

dnaxkn HencnpaBHOCTEN MOryT OblTb COPOLLEHBI BPYYHYHO Yepe3 MeHo cbpoca Ha MY unu yepes SCADA
unu Jloruky (CM. COOTBETCTBYHOLLMIA AOKYMEHT no npoTtokony SCADA ansa nogpobHOro onucaHus).

HaBurauus no naHenwu MEHI0O CEPOCA
[Bkrroyume naHesnb] = [CTATYC CUCTEMbI =

CYeTUMKU 3Heprum
[Haxmume CEPOC] CYeTUYMKM HencnpaBHOCTEN
4 CyeTumkn SCADA

CYyeTYMKN DNP3-SA
[[TITABHOE MEHIO] CYeTUMKN GOOSE

& [Mento cbpocal CbpoC pexuma XMBas JIMHUSA
3anncu ocumnnorpapuu
CYeTYMKM MNpepbiBAHUN
CYyeTuYMKM NPOBASIOB/BCMNNECKOB
Cbpoc normy 650K BKN

CbpoC AATUMKOB Hewucnp
Nepesarpy3ka GPS
Mepe3arpyska Wi-Fi
Nepe3arpy3ka mojema

& [C6poc damyukoe HeucripasHocmell] =

lNpumeyaHue: “Cbpoc Oamyukos Heucrnp” makxe cbpocum ece ¢hriaxku ornogeuwjeHuli. Cm. yacms 6.2.143
BakpenneHue cuzHarnos.

7.9 YBegomrieHust nonib3oBaTens

Ha akpaHe 1Y oToOpaxalTcsi COOTBETCTBYIOLME YBEAOMITEHUS A1 UHPOPMUPOBAHUSA MOSb3oBaTenst O
NPONCXOAALLMNX COObITUAX. DTN COOOLLEHMST BKIIOYAKT CUrHambl, NPenynpexneHnuss U HEeucrnpaBHOCTM,
KoTopble OyaoyT oToOpa)keHbl B COOTBETCTBYIOLLEN BKNaAke B MeEHIO cTaTtyca cuctemel. Ecnu npucytcteyet
aKTMBHOE OMOBELLEHNE, TO OHO ByaeT 0TOBpaKeHO NpW BKIIOYEHWUM NAHENMN.

OnoseleHus MOoryTt ObITb BKITHOYEHbLI U CKOHd)VIprI/IpOBaHbI B CMS n MOryT BKIOYaTb OTKIKOYEHUA npu
HEeNCnpaBHOCTU U nobon /J,pyr0|7| norudeckun curHan. Pene aBTomatuyeckn cosgaet npeaynpexneHna u
coobueHust o HENCNpaBHOCTAX. CM. NonHbIA CNUCOK CUrHANoB MHAMKaumm B Yactu 11.6.

7.9.1 KoHdurypaumsa onoBewieHnn

MpenynpexaeHnss Moryt OTHOCUTbCS K cpnaxkam HeucnpaBHocTen "OTkMoyeHve" 1 nobbiM  Apyrum
nornyecknm curHanam (c nomoLbto nepemeHHbix ot VAR1 no VAR32).

MpenynpexaeHuss HactpamBatoTca B CMS Ha Bknagke OMOBELLEHUSA B HAcTpowkax Norvku. Bl obpatute
BHUMaHWe, 4To yXe nmeetcs pag curHanos “OTknoueHo”. [ina oTobpaxeHus npeay-npexaeHns Ha naHenu,
HeobXo4MMO BKIHOYUTbL MHAMBUAYanbHble yBeaomrieHus u pexum "MpegynpexaeHusa”. OononHuTenbHble
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npeaynpexaeHns MoryT ObiTb BbibpaHbl U3 NoObIX U3 AOCTYMNHbIX hnaxkoB HeucnpasHocTen "OTknoyeHne"
unu nobon nepemeHHon. Ons nonyve-Hua Gonee noapobHoW nHpopmaumm obpaTntechb K dann cnpaBku
CMS.

[na otobpaxeHus onoeleHnn Ha 1Y, gomkHa ObiTb BBegeHa yHkums “OTobpaxaTb onoBeweHus” (Mo
ymMonuaHunio yHKUMSA BbiBegeHa). 3aknagka “OnoBelleHns” Gyget BuaHa TONMbKO B TOM Criyyae, ecriu
YHKLUMSA OMOBELLEeHMn BBeAeHa W MNUCYTCTBYeT XOTsA0bl OAMH curHam onoBeweHun. 3aknagka
“OnoBeleHns” BknovaeT dyHKumMo “COpoc HencnpaBHOCTEN”, KOTOpPasi MO3BONSET NOSIb30BATENO BPYYHYHO
cbpocute nobble dnaxkn HeucnpaBHocTM (Pnaxkku “OTknoyeHo” mnm “OnoselteHune”). Cm. yacTb 7.8
dnaXkkn HemcnpaBHOCTEN U NOMOLLL B NporpaMMHoOM obecnedeHnn CMS ans nogpobHOro onucaHus.

Hasuraumsa no naHenu ®JIAXKM HEWUCNPABHOCTEW
[Bkriroyume naHersnb] = [CTATYC CUCTEMbI =

Cbpoc ®naxkoB Heucnp nNpu BKkN  BBeAEHO
[Haxmume CBEPOC] OTobpaxeHve ONoBeWeHU BbIBE/LEHO
3 CurHanbl 3akpen
[FTTABHOE MEHKQO]

& [Hacmpotiku cucmembi]

& [Onaxku HeucripasHocmeli] =

Hasuraums no naHenu CTATYC CUCTEMSI

[Bkroyume narens] = [CTATYC CUCTEMBI] »OMNOBELl« OCHOBHBIE NPEAYMNPEXA HEWUCNP
<Cbpoc HeucnpaBHoCTen>

& [OnoseuweHusl

oTkn(3auy) oTkn (3MH)
oTkn (vaza A) oTtkn (AYP)
oTkn (da3za B) oTkn (3N4)
oTkn (evaza C) otkn (Yn)
OoTkn (HenTpanb) VARL

oTkn (MT3) VAR12
oTkn (333) VAR32
oTtkn (033)
oTkn (30d)
oTkn (3MH)

7.10 WUHpaukauua makcumanbHoro notpeobnexHua (MM)

MMI1 otobpaxaeT Tonbko 3Ha4yeHus TokoB (la, Ib, Ic u In). 3HavyeHne RMS Toka B hasax A, B, Cu In
YCPEeOHSATCHA B COOTBETCTBUM C KOHpUrypaumen npocuns Harpysku. Cm. [IBoNYHbIE CHETUUKN B JOKYMEHTE
NOJA-522 lNpodune yctporictea RC DNP3, n nHterpansHble cymmbl B okymeHTe NOJA-5604 Peanusauus
npotokosios RC IEC60870-5-101 1 104.

Mpocunb Harpy3km MoxeT ObiTb HAacTpOeH Mnomnb3oBaTeneM Ha WHTepBanbl 1/2/5/10/15/30/60/120 MUHYT.
Onsi knueHTa, 4Tobbl MMeTb cpegHee Bpemsi VMMM 15 MuHyT, Bpemsi npoduns Harpysku LOIDKHO ObITb
ycTaHoBrneHo Ha 15 muHyT. Bce 3HaveHuss UMM aBnsTca He MOCTOSHHBIMKU M ByayT cOpOLLEHbl HA HOMb
npu cbpoce KoHTpornnepa.

3anvcn UM otobpaxatotes gns CEFOOQHA, BYUEPA w NMOCIEAHAA HEOENA.
OTun 3an1cum onpeaerneHbl Kak:

e [lpocpunb Harpy3skm CEFOHA koHTponupyeTca Ha camoe 6onbLuoe 3HadeHue B 3anucsax ¢ 00:00 go
HacCTOSILLEro BpeMeH!.

e [lpocunb Harpyskm BYEPA koHTponupyetcs Ha camoe Oonblioe 3HaydeHve B 3anucsax 3a
nocnepHue 24 yaca go 00:00 cerogHs.

e [lpocunb Harpysku MNOCNEOHAA HEOENA koHTponupyeTcss Ha camoe Gornbluoe 3HadeHue B
3anucax 3a nocnegHue 7 gHen go 00:00 cerogHs.
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BHauenuns gna 3anucen BUEPA v NMOCNEAHAA HEOENA o6HoBNAKOTCSA MO UCTEYEHMM COOTBETCTBYHOLLENO
nepnopga. 3HadeHne ansa 3anucu CEMOOHA obGHoBnseTcs korga obHapykeHO HOBOE MakCumaribHOe
3Ha4eHuWe 3a TEKyLLMI nepuoa.

7.11 Ka4yecTBO 3/1eKTPO3HEprumn

RC cucTtema KOHTpOnS Ka4ecTBa 3NEKTPO3Heprumn obecneymBaeT MOHUTOPUH 1 3aLLMTy Npobrnem cBA3aHHbIX
C KayeCTBOM OIIEKTPO3HEPINW, TaKMMW KakK rapMOHMYECKUE WCKaXKEHWS, MpepbiBaHWMS W MpoBanbl U
Bcnnecku.
Cuctema:
e ucnob3yeT “BbicTpoe npeobpasoBaHune cypbe” unu anroputm BIM® ana obecneveHus TOUHbIX
3HaYeHWI YacTOTbl U BEMUYUHBI TAPMOHUK
e 3anucbiBaeT ocumnnorpammy gpopmbl Bonbl (IEEE COMTRADE dopmar)
e 3anucbiBaeT MHopMaLMO ANst KOPOTKUX U ANMHHBIX NpepbiBaHui (IEEE P1159.3 PQDIF dopmar)
e 3anucbiBaeT konnyecTBo nposanos u Benneckos (IEEE P1159.3 PQDIF cdopmar).

JaHHble 3anucbiBalOTCA B XKypHanm M MOryT OblTb NpoaHanu3vpoBaHbl AN OnpeaerieHus KavecTBa
3MeKTpo3Heprun, NpoTekatoLLen Yepes yCTPonCTBO, ncnonb3aysa MO PQS ycraHoBneHHoro Ha MMK.

Cuctema obecneuvBaeT 3awWuTy nNyTemM MNpedoCTaBNEHUSA MOMb30BATEN0 BO3MOXHOCTM HacTpavBaTb
OENCTBNA YCTPOWCTBA, TaKMe KaK OMoOBELLeHMe WMnu OTKMoYeHne. [ns nogpobHOro onucaHust 3awuTbl OT
rapMoHMK CM. 4acTb 6.11.

7.11.1 Ocuunnorpadcus

RC moxeT 3anucbliBaTb ocuunnorpammy ¢OpMbl BOSHbI KOrAa NPOMCXOOWT YKasaHHOe rofb3oBaTenem
cobbiTve. MpogomKnTenbHOCTL 3anucu ocumnnorpammsl (oOpmbl BOMHbI 40 cpabaTbiBaHWs yCTponcTBa
MoXeT OblTb HacTpoeHa nonb3oBaTenem. 3Ta NPOAOIPKUTENBHOCTL MOoxeT 6biTb oT 0 Ao 80% 3anucu go
TOYKM cpabaTbiBaHus.

[aHHble COXpPaHAKTCA BO BHYTPEHHEN CMCTEMHOM NaMsiTu unu Ha BHewHem USB HocuTene m moryT ObiTh
MCMNONb30BaHbl AN aHanu3a U3MeHEHUn KavyecTBa 3MeKTPO3IHePruu.

KonuyecTtBo annoB KOTOpoe MOXET XpaHUTbCHA BO BHYTPEHHeW (hpalinoBon cucteme 3aBUCUT OT pasmepa
daninoB, a MHaye OT MPOAOIMKMTENBHOCTK 3anucu. B 3aBMCMMOCTU OT NMPOAOIKUTENBHOCTU, KONUYECTBO
dannoB MoxeT ObiTb: 1 chain npogomknTensHocTbio 3¢, 3 darna NpoaomKUTENbHOCTLIO 1c 1 6 dhaiinos
npogomkmTensHocTblo 0.5¢. Pannel MoryT ObiTb Nepe3anucaHbl NOBEpX Apyr Apyra unm 3anucaHbl OAMH
pas.

OrpaHu4yeHune konuyectsa 3anucer coctasnseT 500 cannoB B AeHb, KOTOPbIE MOTYT ObITb COXpPaHEHb! Ha
USB HocuTtene.

3anucbiBaeMbiMM CUTHanNaMu SIBASIOTCH HanpshKeHus Ha 6 BbICOKOBOMbTHbLIX BBoAax, Toku 3x ¢a3 u ToK
HenTpanu. [laHHble 3anucbiBaloTCA CO CKOPOCThLIO 1600 nokasaHun B CEKYHAY.

JKypHanbl ocuunnorpadumn

e ®annosas cuctema RC gns 3anvcu ocuunnorpacduy ucnonb3dyet ABouudHbIN chopmaT |IEEE Std
C37.111-1999 Comtrade.
e  dannbl XXypHana cogepxar:
O CepunHbIN HOMep pene obecnevnBaloLnii YHUKaNbHYO MAEHTUUKaL IO
o TekcT ctaHumm “NOJA-RC cepuiiHbIi Homep”
O jAaTa v Bpems 3anvcu AaHHbIX.
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HaBsuraumg no naHenu
[Bkriroyume naHesnb] = [CTATYC CUCTEMbBI =
[Haxmume CBPOC]

HACTPOUKU KAYECTBA 3JIEKTPOSHEPT UK

»0CLl« lapm TMpepbiB  MpoB/Bcnn

4 ocuunnorpadua BBejeHo
[ITTABHOE MEHIO] CobbITUA OTKN
NMpogonxut 3anucu () 0.5
& [Hacmpoliku cucmembi] 3anucb nepep cobbituem (%) 50
& [Hacmpoliku kauecmea 3/3Hepaull] flepesanuce ocu BbiBEAEHO
CoXpaHATb Ha USB BbiBeleHO
[Ocy] =
HacTtponku koHdurypaumm ocuunnorpacgpumn
HanmeHoBaHue O6o3Ha4YeHue Owana3oH PaspeweHue 3aB°p‘c5"e
HaCTPOMKN
Ocumnnorpadus ocu BeeneHo/BbiBegeHo H/O BseneHo
Otkn / CpabatbiBaHue / Bkn /
CobbITus CobbITus CurHan / Noruka / 10 Bxoapl/ H/O OTKkn
3awy, onepauus
MpoAomxwreneHocTe MpogomKkuT 3anucm (c) 0.5/1/3 H/O 0.5
3anucu (c)
3anuncb nepen 0 H/
coBbITHEM (%) 3anucek nepepn cobeiTvem (%) | 0/5/10/20/40/50/60/80 i 50
Mepesanuce 2 Mepesanuck ocy, BBeneHo/BbiBegeHo H/O BbiBegeHo
ocuunorpaMmbl
CoxpaHsitb Ha USB® | CoxpaHsite Ha USB BeeneHo/BbiBeaeHo H/O BbiBeaeHo
lMpumeyaHus

1. Bpemsi Heobxodumoe Ornisi coxpaHeHus daHHbIx Ha USB moxem 3aHumamb 0o 75% npodormkumernibHocmu
3anucu, Harnpumep coxpaHeHue 3c 3anucu Moxem 3aHsimb 2.25c¢ Ons coxpaHeHusi ee Ha USB. Ecnu Ha
npomsikeHUU amux 2,25¢c npoucxodum uHUyuupyowee cobbimue, OHO Moxem bbimb He 3anucaHo.

2.  Ecnu esedeHa nepesanuchk cyujecmesyrouux ¢halisiog, UHadve 3anuch rnpoucxooum moJsibKo 0OUH pas.

3. Ecnu esedeHo “CoxpaHsamb Ha USB” u USB Hocumersnb He docmyrneH, mozada OaHHbie bydym 3anucaHbl 80
8HYMPEHHIOK MaMsimeb.

7.11.2 FrapMoOHUKu

RC koHTponnep uamepsetr THD, TDD, rapmoHuku Toka (HRM_I) n rapmoHukn HanpsbkeHust (HRM_V)
BANOTb A0 151 rapmoHuru. 3anucbiBaeMbiMW CUrHanamm SBASIOTCHA HanpsikeHust 3X BbICOKOBOMbTHbLIX
BBogoB (Ua, Ub, Uc), 3 Toka 1 ToK HenTpanu.

M3mepsieMble 3HaYeHus:
e OcHoBHas yacTtoTa B rms (la, Ib, Ic, In, Ua, Ub, Uc)
e Yactota rapmoHuk 2 no 15 (la, Ib, Ic, In, Ua, Ub, Uc)
e THD (Ua, Ub, Uc)
e TDD (la, Ib, Ic, In)

CobpaHHble AaHHble Mo rapMoHMKaMm ycpeOHsloTcs 3a nocrnegHve 64 uukna u JoCTYNHbI Kaxable 32 uukna.

JKypHanbl rapMOHMK

dannosagda cuctema RC ncnonesyet IEEE P1159.3 PQDIF copMaT ANs AaHHbIX NO FAPMOHKKaM.
HesaBucumoe 3HayeHne 30HblI HEYYBCTBUTENBHOCTM U NPOAOIMKUTENBHOCTL MOTYT OblTb HACTPOEHDI
ansa kaxgoro u3 THD, TDD, HRM_I 1 HRM_V, 4To nNo3BongeT 3anucb gaHHbIX MO rapMOHUKaM.

e VHOouBmayanbHas HacTpowka Tammepa 30H HEYYBCTBUTENBHOCTM OOCTYMHA TakMm 0OpasoMm, 4To
3HayeHWe TrapMOHWKWN, KOTOpas nMpeBblllaeT YCTaHOBMEHHYKD 30HY HeYyBCTBUTEIIbHOCTU Ha
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yCTaHOBHeHHbIVI NPOMEXYTOK BpPEMEHMU, 6y/:|,eT 3anncaHo B XypHal no WucrtevYeHun nOaHHOro

BPEMEHHOro nHTepaana.

e B xypHan G6yayT 3anucaHbl COOTBETCTBYIOLLME 3HAYEHUSI 30HbI HEYYBCTBUTENBHOCTU 1 BPeMs Koraa
3TO npowu3soLuno. Hanpumep, ecnv 3HayeHue 30Hbl HeuvyBCTBUTENbHOCTM HRM_| MnpeBbilueHO Ha
TpeTbel rapMoHuke Ib, Toraa 3HadeHust ons Ib 1 oo 15 6yayT coxpaHeHbl B XXypHan C MHAMKauuei

TOro, 4YTo 38 rapMoOHMKa NpeBbICUNAa 3Ha4YeHNe 30HbI HevyBCTBUTENbHOCTM HRM_I.
e  OrpaHuyeHune 1000 3anucen.

HaBuvrauma no naHenu

[Bkrroyume naHesnb] = [CTATYC CUCTEMBI] =

[Haxmume CBEPOC]

HACTPOUKW KAYECTBA 3JIEKTPO3SHEPT A

ocu, »rapm<« [pepbiB NMpoB/Bcnn

7.11.3

e THD: THD = keadpamHbili kopeHb (cymma (V2 0o Vis))/V1

e TDD: TDD = keadpamHbili kopeHb (cymma (I2 9o lis))/IL (ExeHedernbHo), 20e L (ExeHederibHO) MakcumarbHoe

cpedHeksadpamuyecKkoe 3Ha4yeHuUe moka nompebreHus 3a Heders.

AONVHHbIe N KOPOTKUE NpepbiBaHUA

CobpaHHas uHcdopmaumsi Mo AMMHHBIM U KOPOTKUM NPepbIBaHUSIM MOXET ObITb MCMONb30oBaHa 4118 pacyeTa
cpegHero vHaekca ONUTENbHOCTM NpepbiBaHui B pabote cuctembl (SAIDI), cpegHero nHgekca 4acTtoThbl
npepbiBaHn B paboTte cuctembl (SAIFI) n cpegHero MHAeKca 4acToTbl MOMEHTasIbHbIX MNpPepbiBaHWUN

4 3anncb rapMOHUK BBefeHo
THD BBeaeHoO
[F[TTABHOE MEHIO] THD 30Ha HeuyscTB (%) 5.0
. TDD BBeAeHO
& [Hacmpoliku cucmembi] TDD 30Ha HeuyyBCTB (%) 5.0
. HRM_I BBeaeHo
& [Hacmpoliku kauecmea 3/3Hepaull] HRM_I 30Ha HeuyBCTB (%) 5.0
HRM_V BBeaeHo
[[pK] = HRM_V 30Ha HeuyBCTB (%) 5.0
Bpemsa (c) 10
HacTpoiku rapMmoHuK
HanmeHoBaHue O6o3Ha4veHue Ownana3soH PaspeweHune 3aBop,clme
HacCTPOMNKMN
3ancTb rapMoHUK 3anucb rapMoHuK BBegeHo/BbiBegeHo H/OQ BeegeHo
THD THD BeeneHo/BbiBeaeHo H/O BeeneHo
THD 30Ha THD 30Ha He4yBCT % 0.1 no 50.0 0.1 5.0
HEYYBCTBUTENBLHOCTU
TDD TDD BeeneHo/BbiBeaeHo H/O BeeneHo
TDD 30Ha THD 30Ha He4dyBCT % 0.1 po 50.0 0.1 5.0
HEYYBCTBUTENBHOCTU
HRM | Fapm_| BeeneHo/BbiBeaeHo H/O BeeneHo
HRM_I 30Ha Mapm_| 30Ha He4vyBCT % 0.1 0o 50.0 0.1 5.0
HEYYBCTBUTENBLHOCTU
HRM V lapm V BeeneHo/BbiBeaeHo H/O BeeneHo
HRM_V 30Ha Fapm_V 30Ha He4vyBCT % 0.1 po 50.0 0.1 5.0
HEeYYBCTBUTENBHOCTU
Bpewms (c) Bpewms, ¢ 1.0 0o 120.0 0.1 10
lMpumeyaHust:

(MAIFI).

MpepbiBaHMe HavyMHaeTcsa Koraa HanpshkeHue Bcex Tpex dras nagaeTt Hwxe HanpsikeHusa [W. MNpepbiBaHne
npekpallaeTcs, Korga HanpsbkeHne ogHoun dhasbl 9KBMBANEHTHO UK NpeBbIWaeT HanpsbkeHne .

m MoHuTOpUMHr

PykoBoacTteo nonb3osarens OSM
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RC nosBonseTr nonb3oBaTento HACTPOUTb ANUTESNbHOCTD, onpeaendarwyo pasHuuy mMexay KOPOTKUMU r
ONWHHBbIMKU NMpepbiBaHNAMU, N MOXET OTAENIbHO 3anuncbiBaTb BCHO I/IHd.)OpMaLLI/IIO CBA3AHHYIO C KaXOblM U3
ATUX ﬂpepblBaHMVl. Ecnu npoAOIPKUTENTIbHOCTL YCTaHOBJ/1IEHA Ha HOJIb, TO CUCTEMA 6y,qu 3anncbiBaTtb BCE
npepbiBaHnA Kak ONMMHHbIE NMpepbiBaHUA.

|_|p0D,OJ'I)KVITeJ'IbHOCTb — 3TO MMHUMalbHOE BpeMA ONnA NpoaoJIKUTENTbHOCTU an (OTCyTCTBVIe Hanpsa>XeHna Ha
TepMVIHaJ'IaX), npun KOTOPOM npepbiBaHne 6yp,eT 3almuTaHo Kak gnnHHoe. JTta yCTaBKa TakkKe MCNoJib3yeTCA
KaKk MWHMUMalribHOE BpeM4A c6poca nocne BOCCTAHOBJIEHNUA HanpaXeHud, npexae 4Yem rnpepbiBaHne
CUMNTaEeTCHd 3aBepLUEHHbIM.

Ecnn, nocne BoccTaHOBMEHNA HanpsikeHus, cpabaTbiBaeT [OW, 0O MCTEYEHUA MUHMMANbHOIO BPEMEHMU
cbpoca, To Bpems NpepbiBaHWSA NPOAOIKUT HaKannueaTbCca 1 Tanmep copoca dyaeTt copoLueH.

>KypHanbl npepbiBaHUM

e dannosaa cuctema RC wucnonb3yet IEEE P1159.3 PQDIF dopmat aons AfMHHBIX U KOPOTKUX
npepbIBaHUN.
e XypHan copepxur:
o U(a,b,c) unm U(r,s,t)
NPOAOIMKUTENBHOCTL (HAa4YMHaAs ¢ MOMeHTa cpabaTbiBaHusa AN oo cobpoca ON)
BpeMs Hayana v 3aBepLUeHmns
Kaxxgoe npepbiBaHWe Ha Kaxdon CTOPOHE peknoysepa
Makcumym 2000 3anucen.

o O O O

Ons HaCTpOVIKM npoAOIKUTENTIbHOCTH I'IpeprBaHVIVI N BKITOYEHUA 3anmncum CM. HNXKeE.

Hasuraumnsa no naHenu HACTPOUKKN KAYECTBA SJIEKTPO3HEPIUK
OCl, Trapm »lpepbiB« MNpoB/Bcnn

[Bkrroyume naHesnb] = [CTATYC CUCTEMbBI =

[Haxmume CEPOC] MOHUTOPUHI MNpepbIBAHUA BbiBeleHO

3anncb KOPOTKMUX MpepbiB BbiBeA,eHO
4 Npoaoxut (c) 60
[F[TTABHOE MEHHO]

& [Hacmpoliku cucmembi]

& [Hacmpoliku ka4ecmea a/aHepaul]

[lpepbig] =

Hactponkm KoHdUrypaumm npepbiBaHum

HaunmeHoBaHue O6o3Ha4veHue Onana3oH PaspeweHune f'izfr’sg;:s
MoOHUTOPWHI NpepbiBaHMIA MoHUTOpPUHI BeeneHo/BbiBeaeHo H/O BbiBegeHo
npepbIBaHNi
3anucb KOPOTKUX NpepbIB 3anucb KOPOTKNX BeeneHo/BbiBeaeHo H/O BbiBegeHo
npepbIB
MpopomkmTensHOCTb (C) MpogomxuT (c) 0 o 300 1 60

lMpumeyaHue: Ecnu npodormkumenisHOCMb ycmaHoefieHa Ha HOMlb, MO 6ce rpepblgaHusi 6yOym 3anucaHbl Kak
OnUHHbIe pepbI8aHuUsl.

PykosoacTteo nonb3osarena OSM MoHMTOpPUHr
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7.11.4 MpoBanbl U BCNrecku

RC 3anucbiBaeT M3MEHEHUs HanpsbkeHus, npogosnpkarowmecs Ooriblle YCTaHOBIIEHHOro Mosib3oBaTesiem
MHTEpBalia BpEMEHN. npOBaJ'IbI N BCMNJ1€CKn Hal'lpﬂ)KEHVIﬁ OCHOBaHbl Ha (ba3HbIX Hanpsa>xXeHnax.

MNposansi

[MpoBan HanpspkeHUs npoucxoauT koraa ogHo unu 6onee m3 HanpsbkeHu 3x a3 nagaeT Huke nopora
HanpsbkeHus nposanoB. [lpoBan HanpsXkeHus 3aBepllaeTca KOrga HanpshkeHue Bcex Tpex das
9KBUBANEHTHO MW NpeBbILLaeT NOPOr HaNpPsKeHUs nNpoBanos nnc 2% HanpsxeHust ructepesunca. Hoebin
npoBan MoXeT OblTb 3aperncTpupoBaH TOMbKO NOCMe 3aBepLUeHNs NpeablayLlero nposana.

Ecnn HanpshkeHne Bcex 3 cbas nagaet HwWwKe MWHMMalribHOro nopora HanpsXxXeHuma nposanos, Toraa
He3ameanunTesibHO 6yp,eT co3aaHa 3anncb C NpoaoJKNUTENTbHOCTBHO U MUHUMallbHbIM Hanpsa>XeHneMm.

MuHuManeHoe 3HaueHve npoBana 3anucbiBaeTcs NOcne MUCTeYeHus BpemMeHu cbpoca, Mpu YCrioBuM, YTO
OHO PaBHO UM NPEBLILIAET YCTAHOBMEHHbIN NOMb3oBaTernemM UHTepBarn BpeMeHu npoeana.

MuHUManbsHoe HanpsbkeHUe npoBarna, HanpsbkeHne AByX Apyrux das v NpoaomKUTENBHOCTb 3anUCkIBaOTCS
C yKa3aHVeM BpeMeH 3aBepLUeHns COObITUS.

Bcnnecku

Bcnneck Hanpsa>XeHnAa npouncxoauT Korga oAHO wUinn bonee u3 HanmeeHvuZ 3 cbaa npesblillaeT nopor
Hanpsa>XeHna BCrNJj1eCKOB 1 3aBepluaeTca Korga HanpaxeHne Bcex Tpex cbas 9KBMBAINEHTHO U HMXXe nopora
Hanpsa>XeHna BCnjieCKoB MUHYC 2% Hanpsa>xeHne rmcrtepesunca.

3HayeHus1 HanBosbLIEro BCMecka U HaNpsKeHUA Ha ABYX OpYyrux dpasax 3anvcbiBaeTcsl C perncrpauuei
NPOAOSHKMUTENBHOCTU MOCIEe UCTeYeHUs BpeMeHu cbpoca, Npu ycroBuM, YTO OHO pPaBHO MMM MpeBbilLaeT
yCTaHOBIEHHbIN Nonb3oBaTeneM UHTepsan BpeMeHy BCrnecka.

Bcnneck 3aBepluiaeTcs Korga HanpskeHue npuHMMaeT HopMmarnbHble 3HayveHus +/- 2% HanpsikeHus
rmcrepesnca, U COXpaHsieTcsl Ha NPOTsKEHUM BpeMeHu cbpoca. Ecnn HanpspkeHne pacTeT NOBTOPHO [0
uctedeHms BpemeHn cbpoca, TO Tammep cbpoca o0OHynsetcs. Bpemsi cbpoca onpepenseTrca wu
yCcTaHaBnMBaeTCsi NOfb30oBaTeNeM.

>KypHasn npoBasnoB/BCNJIECKOB

e Gannosaa cuctema RC wucnonbsyetr IEEE P1159.3 PQDIF ¢opmat pgnsa  gaHHbIX
MpoBanos/Bcnneckos.
e KypHan npoBanoB/BCMNECKOB COAEPKUT:
o  MMWHUManbHOEe/MaKCUMarnbHOE HaNPSXKEHUs, BKINOYaa HANpPsbKeHUs Ha ABYX Apyrux dgasax
o MPOAOIMKUTENBHOCTb KaX4oro nposana/scnnecka
o BpeMs Hadarna v 3aBepLUeHUs npoBarna/scnrnecka, Ha noboi ctopoHe Peknoysepa
o Makcumym 2000 3anucen.

HACTPOUKU KAYECTBA 3JIEKTPOSHEPTUA
HaBsurauuga no naHenu

[Bkmoyume naHens] = [CTATYC CUCTEMBI| = OCL, Trapm T[pepbie »MpoB/BCni<
[Haxmume CBPOC]

MOHUTOPUHI NMPOBAJIOB BbiBeeHO
4 HopMmanbHLIA NOpPOr MNpoBasioB 0.90
[[/TABHOE MEHIO] MWUH nopor npoBanoB 0.10

MpoaonxuTt nposana (Mc)

& [Hacmpoliku cucmemsi] MOHUTOPUHI BCNNECKOB BblIBEAEHO

& [Hacmpoliku kayecmea a/3Hepau]
MpoaonxuTt Bcniecka (Mc)

[[Tpoe/Bcnn) = Bpems cbpoca (Mc)

HopManbHbLIM NOPOr BCMJIECKOB 1.10

HacTporkn KoHdurypaLmm nposanos/BCNieCcKoB

m MoHuTOpUMHr Pykosoacrteo nonb3osarena OSM
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HanmeHoBaHue O6o3Ha4yeHue Onana3oH PaspeweHune 3aBop,c!<V|e
HaCTPOMNKH

MOHUTOPWHI NpoBasioB MoHuTopuHr npoBanoB | BeegeHo/BbiBegeHo | H/ BbiBegeHo
HopmanbHbI nopor HopmanbHbIn nopor 0.50 70 0.90 0.01 0.90
npoBaros npoBsaros
MutmmanbHein nopor Mut nopor nposanoe | 0.10 f10 0.50 0.01 0.10
npoBarnos
MpooomknTensHOCTbL Mpogomkut  nposana 10 o 1000 1 20
nposana (Mc) (mc)
MOHWTOPUWHI BCNNECKOB MoHuTopuHr Bcnneckos | BeegeHo/BbiBepeHo | H/O BbiBegeHo
HopmanbHbIn nopor HopmanbHbIn nopor 1.01 70 1.80 0.01 110
BCMNECKOB BCNNECKOB
MpogonmknTensLHOCTL Mpogomkut  BChnecka 10 0 1000 1 20
Bcnnecka (Mc) (mc)
Bpewms cbpoca (Mc) Bpemsi copoca (Mmc) 0 go 1000 1 50

MpumeyaHeu: 3HaqeHue nopo2a ykasaHo Ha eduHULy nuHeliHo2o HanpskeHus cucmemsl (U_Hom/A'3)

7.11.5 COpoc 3anucen AaHHbIX U CYETYMKOB

“CbPOC OAHHbIX” B rmnaBHom MeHio Y unn CMS, nossonsieT copocutb 3anucu KavyecTsa MeKTpo3HePrum
N CYETYUVKN.

7.11.6 CoxpaHeHue AaHHbIX MO Ka4yeCcTBY 3NeKTpo3Heprum Ha USB

[aHHble No Ka4yecTBY 3ENEeKTPO3HEepPrun 3anmcaHHble RC KOHTPONNEepoM MOryT ObiTb BPYYHYHO COXpPaHEHbI
Ha USB.

Bcrate USB B oauH u3 USB noptoB pene u nepenamte Ha 3KpaH cTtaTyca KayecTBa SMeKTPO3Hepruu.
Korga pene obGHapyXuT KapTy namsitu Ha gucnnee otobpasutcs “lepemMecTnTb 3anncy OcLMIorpaMmmel Ha
USB”. BeibepeTte gaHHyto onuuto n Haxkmute BBO[ ons coxpaHeHus faHHbIX MO KA4YeCTBY SMEKTPO3HEPTUn
Ha USB.

OG6paTtute BHMMaHue, ONsi BCEX XypHaroB, kpome dannos ocuunnorpadpum, RC ocTtaBnseT KOnui BO
BHyTpeHHen namaTtn. RC yganseT cannbl ocumnnorpadun ¢ BHyTPEHHeN naMaTu nocne noatrBepxaeHus oo
yaadHoM nepeHoce (pannos Ha USB.

lpumeyvaHue: [aHHble N0 Ka4Yecmey 3MEeKMPO3HEPaUU asmoMamuYyecKu COXPaHsIloMcsi Ha 8HympeHHel namsmu
(8HympeHHsI1 mamsime Moxem coxpaHsime 00 6 3anuced ocyunnozgpaguu). Ecrnu Heobxoduma 3anuch
bosnbwezo  Konuyecmea  ocuyusiiogpaguyeckux  OaHHbIX, pPeKoMeHOyemcss asmoMamuyYecKku
coxpaHams ¢halinbl ocyunnoegpaguu Ha USB nymem eeoda ¢hyHkyuu “CoxpaHsme Ha USB” 8 meHo

Hacmpoek kadyecmea anekmposaHepauu (cm. Yacmsb 7.11.1 Ocyunnoepaghus).

PykoBoacTteo nonb3oBarena OSM

MoOHMTOPMHTI
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Hasuraumsa no naHenmu

[Bkrroyume naHenb] = [CTATYC CUCTEMbI =
[Haxmume cbpoc]

3
[FTTABHOE MEHIO]
© [Cmamyc cucmembl]
& [Kawecmeo a/3Hepaul]

[OCL]] = Bcmasbme USB Hocumens =

m MoHuTOpUMHr

KAYECTBO SJIEKTPOSHEPI UK
<0Cl> Trapm TMpepbie MpoB/Bcnn

COXpaHATb Ha USB BbiBEA,EeHO
KO/I-BO BHYTPEHHUX 3anucen 4

»llepeMecTuTb 3annucu ocumnaorpammel Ha USBM

KAYECTBO JJIEKTPO3HEPI UM
>0ClU< Trapm TMpepbiB MpoB/Bcnn

CoxpaHsaTb Ha USB BBeAeHO
KoNn-BO BHYTPEHHUX 3anucen 0

>MepeMecTUTb 3anucu OCUMIJIOrPaMMbl Ha
USB< (B npouecce)

PykoBoacTteo nonb3osarens OSM
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8 YnpaBneHue n MHAUKauus

YnpaBneHne ” wuHOUKauMs nokasatenen peknoysepa obpabaTtbiBaeTcs YeTblpbMs HE3aBUCUMbIMU

anemMeHTamMu:

e [laHenb onepaTtopa

e [1K c ycTaHOBMEHHbLIM NPOrpaMMHbIM obGecneyeHnem CMS

e SCADA

e [lnckpeTHble Bxoabl/Bbixoabl (1/0O)

e Jloruka

YnpasneHue

Hata
Bpemsa

[OaHHble ynpasneHus

HacTtporikn HacTtpoviku cuctemsl

Kannbposka OSM

KoHdurypaumsa OSM

HacTtpovikn namepexun

Hactpoiiku I/0

HacTtpoviku NBI

HacTtpovikn npoTtokonos

HacTtpoviku noptos

Hactpovikn YPB

Hactpowikn Y

HacTpoWiku xypHanoB KOMMYHUKaLn
HacTpoiikm kayecTBa anekTpoaHeprim
draxkn HemcnpaBHOCTEN

HacTpowikv rpynn 3awutbl 1-4

YnpaseHue

PykoBoacTteo nonb3oBarensa OSM

OucTtaHumoHHoe Bkn/OTkn
OTkn/Bkn

Bkn (3aw)/OTkn (3aw)

1 M'pynna Bkn (13 4)

Bkn (BB3)/O1kn (BE3)

Bkn (OANNB)/OT1kn (OAIB)

Bkn (MKO)/OTkn (MKO)

Bkn (OKIT)/Otkn (KI)

Bkn (Mpuesizate pexum XKI  k

PI)/Otkn (MpuBs3ate pexum XKI1 k pexvmy

PI)

Bkn (EXT)/OTtkn(EXT)
Bkn (AMB)/OTkn(AMNB)
Bkn (309)/Otkn (300)
Bkn(333)/071kn(333)
Bkn(033)/0OT1kn(033)
Bkn(PJ1)/Otkn(PJT)
Bkn(XH)/OTkn(XH)

Bkn (3MH)/OTkn (3MH)
Bkn (3MH4)/O1kn (3MH4)
Bkn (3MH)/OTkn (3MH)

MaHenb
v
v

NI N N N N N N N N N N N N N N N RN

RN N N N N N NAN

CMS

NI N N N N N N N N N N N N N N R NN

RN N N N N N NAN

SCADA

CRR ]

AN NN R RN

YnpaBneHue v vHaAUKauuna

/0

AN N N N N NN

AN NN NI N N N N NN

JNloruka

AN NN A YA N

AN N NN N N N N NN
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Ynpasnexve
UHOuKkauus
Cratyc [Oarta, Bpems
Cuctemsbl
Cratyc MBI
Nuaukauus

[MokasaHusa cueTynka

YnpaBneHve v vHAUKauus

[aHHble ynpaBneHus

Bkn (3MH3)/OTkn (3MH3)
Bkn(Yn)/Otkn(Yn)

Bkn (AYP)/OTkn (AYP)

Bkn (3M4)/O1kn (3MM4)

Bkn (ABP)/OTkn (ABP)

CBpoC CYETUMKOB HEMCTPaBHOCTEN
C6poc cyeTunko SCADA

C6poc pexwuma XK1

C6poc cyeTymkoB DNP3-SA

79-2 oTKN OO nepexofa B cocTosiHve “3anpet
AMB”

79-3 OTkn go nepexopa B coctosiHue “3anpet
AMNB”

3anyck pexvma TectupoBaHus OSM
C6pocuTb HencnpaBHOCTH

1 VAR Bkn (13 16)

Bobixog 1 101 Bkn (13 8)

Bkn (Ilornyeckas 6nokuposka Bkn)/OTkN
(Nornyeckas 6nokmposka BKI)

Bkn (A3)/Otkn (A3)
Bkn (TPK)/OT1kn (F'PK)

Bkn (Pexvm onoselyeHns)/OTkn
OMOBELLEHUS)

Bkn(BBHH)/OTkn(BBHH)
Bkn (Bnok P(333-))/ OTkn (Brok P(333-))

Bkn (Bnok P(333+))/ Otkn Brnok P(333+))
Bkn (Bnok P(033-))/ Otkn (Bnok P(O33-))
Bkn (Bnok P(O33+))/ Otkn (Brnok P(O33+))
Bkn (Bnok P(3MH3))/O1kn (Bnok P(3MH3))

(Pexum

[OaHHble HAMKauun

|/|3MepﬂeMbIe OaHHble

MecCTHbI pexum

3anpeTt AlNB

3anyck AlNB

WHnumaumsa sawmThbl
CurHanb! cpabaTbiBaHUs
CurHanb! onoBseLLeHust
Curnane! Bkn/Otkn
CoobuieHns A3

CurHanel ctaTtyca 3awuTbl
HewncnpasHocTtu
MpegynpexaeHus
CyeTurKmM n3Hoca
CyeTurKM HencnpaBHOCTEN
CueTtumkn SCADA
CueTtumkn DNP3-SA
CyeTtumkn GOOSE

MaHenb

AN NN AN A YN N N NN

AN

MaHenb

AN N N NN

o

AN N NN A YA AN

AN N R N NN

AN

AN NN NN A YA AN

SCADA

AUANENENE SR NIEN

NN

AR N NN

AN

AN N N AN

(7]
0O
>
O
>

NN N N N N N N N N N N N N N NE NN

110

AN NENENEN

K X

ANERN

AR N N NN

1/0

AN NN A YA

ANERNEIN

JNoruka

NN N N N VA NE RN

AN N N NN

ANERN

AR N N N NN

JNoruka

NN N NN

AURNIEN

PykoBoacTteo nonb3oBarensa OSM
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[aHHble MHAUKauun MaHenb CMS SCADA 1/O0 JNoruka
3anucu Onepauun Bkn/OTkn - 4 - - -
Mpodunb HencnpaBHOCTEN v 4 - - -
XKypHan cobbiTui - v - - -
>KypHan nameHeHun - v - - -
Mpodpunb Harpysku v v - - -
Cwm:

e Yacme 5 dna nodpobHozo onucaHusi daHHbIX MO U3MepPEHUSIM

e Yacmb 11.6 dns noOpobHo20 onucaHusi uHOUKayuu

e Yacmb 6.12 dns noOpobHO20 onucaHus ynpasieHus cmamycom 3aumai

e [lpunoxeHue | — Onsi doronHUMenbHOU UHghopmayuu no HacmpoUike 2pyni 3alyumel.

8.1 HacTpounku naHenu onepartopa

MY mMMeHeT HecKkonbko KHOMOK GbiCcTporo goctyna. MaHene MOXeT OblTb NOCTaBfeHa C O4HOW U3 LIECTU
pasnnyHbIX KOHdUrypauun kHonok 6eiTporo goctyna (BapuaHTbl 1-6).

BbipnaHT 1 n3obpaxeH Huxe.

Harl OTKn Bkn Ortkn
/2 "_1‘\\ {/"_“\\
[ 1 1
PB1 —> SammTa l'-.@.-‘l 'L@.F I@J I FLId <— PB4
Bkn OTkn AxTHEHAR Mpynna
SawHra o1 4 \ /I,
PB2 —> BT |: 333 :l Xuean JIuHKA ':l i(li:nn;:: < PB5
Ha 3eumio \ / fo \ J py
\ A " 4
e o S—_
Bkn OTkn
/"_“\\
| PaBora
PB3 —> €— PB6

| Ha FIHHHA

—y

BapuaHTbl KOHUrypaLumum

Bbipnant | PB 1 PB 2 PB 3 PB 4 PB 5 PB 6
1 3AL 333 033 AMNB XH PN

2 3AL 333 ABP AMNB 3MH PN

3 3AL 333 033 AMNB A3 PN

4 3AL 333 033 AMNB 3MH PN

5 3AL 333 XN A B C

6° 3AL 333 033 AMNB VAR1 VAR2
lMpumeyaHus:

1. Tonbko dns mpexghazHo2o OSM ¢ rnoghasHbIM 8KITHOHYEHUEM.

2. VARl u VAR2 HacmpaegaeMble KHOMKU Komopble Mo2ym 6bimb CKOHghU2ypupo8aHb! ofb3ogamernieM Jyepes
noauky u SGA.

HecmoTps Ha TO, 4YTO naHeslb MNOCTaBMSETCA C OOHOM KOHdMWrypaumein KHOMok GbICTporo AocTyna,
nonb3oBaTesnlb MOXeT W3MEHWUTb [daHHyl0 KoHdurypaumio yepes CMS. Mpu M3MeHeHWM KOHdUrypauum
Heo6XxoaVMO M3MEHWUTb Ha3BaHWe KHOMOK Ha NaHemnu B COOTBETCTBUM C HOBOM KOHAUrypaumen.

OnepaTtop MOXeT BBECTWU/BbIBECTU (DYHKLMOHWPOBAHME KHOMOK OGbICTPOro AOCTyMNa Yepe3 MeHI0 HacTpoek
cucTeMbl Ha naHenwu onepatopa wnu CMS. B npuBedeHHOM Hwxe npuMepe Hasurauuv no naHenw,
onepaTop MOXeT U3MEHUTb KaxKAy KHOMKyY ObicTporo goctyna B “BapuaHT KoHdwurypauum kHonok 17,

YnpaBneHue v vHaAUKauuna

PykoBoacTteo nonb3oBarensa OSM
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Hasuraums no naHenmu

[Bkriroyume naHersnb] = [CTATYC CUCTEMbBI =

[Haxmume CBPOC]
4
[FTTABHOE MEHKO]

& [Hacmpoliku cucmembi]

& [Hacmpoliku Y] =

Hactporiku MY

HACTPOUKU MY
KHONKK 6bICTpOro pocTyna:
BbIpUAHT KOHGOUIypauum KHOMOK

3aumTta BKA/OTKN

3au| oT 3amblK Ha 3emni BKA/OTKN
YyBC 3all OT 3aM Ha 3eMiw BKI/OTKN
ABTO MOBTOPH BKA BKA/OTKN
XonoaHasa Harpyska Bkn/OTKn

XuBas NuHUA BKN/OTKN

Bbl6Op AKTMBH TpYMmbl

3ajepxKa BKJ/OYEHMUS

3aaepxka BkayveHua (c)

1

BBejeHo
BBejeHo
BBejeHo
BBejeHo
BBejeHo
BBejeHo
BBejeHo

BbiBe,.eHO

30

HaunmeHoBaHue O603Ha4YeHue HacTpoiiku 3aBoackue
HaCTPOMKM

KHonka 6eicTporo goctyna Bkn/OTkn 3awmTta Bkn/OTkn BeeneHo/BbiBeaeHo | BeegeHo
rno6ansbHON 3aLLmThl
KHonka 6eicTporo goctyna Bkn/OTkn | 3al OT 3aMbIK Ha 3emmio BeeneHo/BeiBeneHo | BeeneHo
333 Bkn/OTkn
KHonka 6eicTporo goctyna Bkn/OTkn | YyBc 3aLl OT 3aMbIK Ha 3eMio BeeneHo/BuiBeneHo | BeeneHo
033 Bkn/OTkn
Knonka 6bicTporo aoctyna Bkn/Otkn | Liukn AMNB Bkn/OTkn Beenero/Bbisenero | BeeaeHo
umkna AlNB
Knonka 6bicTporo aoctyna Bkn/Otkn | XonoaHas Harpyaka Bkn/OTkn BeeneHo/BeiBeieHo | BeeaeHo
pexmuma XH
Knonka 6bicTporo aoctyna Bkn/Otkn | Pa6ota Ha nuHum Bkn/OTkn BeeneHo/BeiBesieHo | BeeaeHo
pexuma PJ1
KHorka 6bicTporo gocryna seibopa BbiGOp akTMBHOI rpynmbi BeeaeHo/BeiseneHo | BsesieHo
MPYMIMbl sawmTbl
HacTtpaeBaemas kHorka 6bICTPOro VAR1 Bkn/OTkn BeeaeHo/BeiseneHo | BeesieHo
poctyna VAR1
HacTtpaeBaemas kHorka 6bICTPOro VAR2 Bkn/OTkn BeeaeHo/BeiseneHo | BseseHo
goctyna VAR2
3apepKka BKIOYEHUs 3apepxka BknroueHns BeeneHo/BeiBeieHO | Bygeneto
[OnnTenbHOCTb 3a4epXXKn pexnma Bapepkka BkntoyeHnus (c) 0-300 cekyHa 30
3afepxKa BKIIOYEHMS
KHonka 6bicTporo aoctyna Bkn/OTtkn | Pexum ABTOMaTUHECcKOro Beenero/Bbisenero | BeeaeHo
pexuma ABP Bkntoyennsa Pesepsa Bkn/OT1kn
KHonka 6bicTporo aocTyna Bkn/OTkn | Pexum AsTo 3amenbl Bkn/Otkn | BBeAeHo/BeisenerHo | Beenero
pexuma A3
KHonka 6eicTporo goctyna Bkn/Otkn | Bkn/OTtkn 3MH Beenero/Bbisenero | BeeaeHo
3MH

lpumeyaHus:

e [locmyriHbl MObKO KHOMKU KOMOpble Haxo0smcs 8 8blbpaHHOU KOHgbuaypayuu.

e VAR u VAR2 HacmpaesaeMbie KHOMKU KOmopbie Mo2ym 6bimb CKOHGbU2YpUpPOB8aHbI 0f1b308amerieM Jyepes

J102UKY

m YnpaeneHue n uHauKauus
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8.1.1 BBoa/BbiBoa KHOMOK ObICTPOro gocryna

KHonku BbicTporo goctyna Ha Y MoryT ObiTb BKNHOYEHbI M OTKMIOYEHbI ONEpaTopoM Yepe3 HaCTPOWKM
cucTembl. Haxxatue OTKMOYEHHOW KHOMKM He NMPUBEAET HU K KAaKUM U3MeHeHust B paboTe cuctemsl.

8.1.2 3agepxKa BKIHOYeHUs

HaHHaa yHKUMA no3BonseT MpPOM3BOAWUTL BKIKOYEHWE peknoy3epa C YCTAHOBMEHHOW MOfb3oBaTenem
3afepxKon BpemeHu . 3apepxka MoxeT ObiTb ycTtaHoBneHa Ha O — 300 cekyHa. [aHHas yHKumA
npegocTaBnsieT BO3MOXHOCTb OMepaTtopy yaanutbcs Ha 6esonacHoe paccTosiHMe OT peknoysepa nepen
BbINOMHEHNEM onepaumu.

Mpun HaxaTum kHonku BKJ1 Ha akpaHe MY oTobOpaxaeTcs yBegomnstollee cooblUueHe U Ha4YMHaeT muraTb
cooTBeTcTBYlOWMI LED nugukatop.

HaxaTtune kHonkn CEPOC oTMeHsieT onepauuto BKITHOYEHUS!, B MPOTUBHOM Clly4ae YCTPOWCTBO BKITOYMTCS MO
NCTEYEHUN YCTaHOBMNEHHOIO BPEMEHN.

8.1.3 3aBoACKUe HaCTPOUKMU

MeHto "3aBogckme HacTpoWKM" OOCTYMHO MpU KOHGUrypupoBaHuMM pasgena onepaumm ¢ USB ¢ naHenu
ynpaBneHund. BctaBbTe USB HocuTenb B oavH M3 TpéX USB nopToB, pacrnofioXeHHbIX Ha pene. Yepes
HecKomnbko cekyHa pasgen "Onepaumm ¢ USB" nosButcs B rmaBHOM MeHIO (MO-CriefHsis cTpoka). Pasgensi
onepauun ¢ USB v 3aBoackne HacTpOWMKM 3almileHbl naponem. Ec-nu y Bac HeT napons(ewn), noxanyncra,
cBsxxuTech ¢ KomnaHunen NOJA.

3ABOJACKUE HACTPOWKW
[NaHenb HaBuraumun

[Bxmodums naens] = [CTATYC CUCTEMBI] = [Press ESC] =t 3aBOACKMNE HACTPONKK »BbiBeleHO«
4
CYyeTYMKM U3HOCA
[FnasHoe meH1o] OonuuMM BOCCTAHOBJ/IEHUSA
& [Onepayuu ¢ USB] MaeHTUDMKaUNA

Kanmbposka OSM

HacTpouku ny

YCTaAHOBUTb NpowWMBKY C USB
3aw 3anuMcu KaHanos 17-32

& 3asodckue HacmpoUliku

8.2 YnpaBneHue n nuaukauma CMS

MporpammHoe obecneveHne CMS moxeT BbiTb MCNONBb30BaHO AfMs YNpaBreHns v nHamkaumm . Hactpowku
CKOHUrypmpoBaHHble B CMS MoryT ObITb 3arpy>keHbl Ha YCTPONTCBO.

Ona pononHuUTenbHOW WHOpMauMM NO WHAOMKAUMW AaHHbIX, CUrHamnam yrnpasreHus U MNpUMeHUMbIM
HacTpoMKaMm CM. OnucaHWe COOTBETCTBYIOLLEro anemMeHTa B AaHHOM PYKOBOACTBE. AKTMBALMA CUrHaNoB
yrnpaBsneHns n Hactpoek ¢ CMS BO3MOXHa TOMbKO Npyv MECTHOM pexume yrnpasneHus Ha RC. MHavkauus
yepe3 CMS BO3MOXHa npu ftloBOM pexxnume KOHTPONS.

8.3 YnpaBneHue n niaukauma SCADA

RC nopaepxunBaeT HeCKONbKO NpoTokonoB SCADA KoTopble MOTyT GbiTb MCMOSb30BaHbl A5 YNPaBieHus 1
nHauKaumm. Tonbko oguH npotokort SCADA moxeT ObiTb BBEAEH B OAHO BpeMS.

Mupukaumsa yepes SCADA Bo3MOXHa B 000MX pexumax yrnpaBfieHusi. YCTPOWCTBA COEOMHEHHbIE Yepe3
nopT SCADA MoryT 6bITb HACTPOEHbI KaK MECTHbIN, Tak U AUCTAHLMOHHBINA NOMb3oBaTerb.

dyHKUMOHanbHOCTe SCADA onpefensietcd NpMMeHsieMbiM MPOTOKONOM KOoMMyHuKauun. Cm. NOJA-565
Onucanne SCADA RC u coOTBETCTBYIOLIMIA AOKYMEHT No npoTokony, Takon kak NOJA-522 [Mpodwunb
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yctponctea RC DNP3, NOJA-5604 RC IEC60870-5-101 u 104 Peanusauus npotokona, NOJA-560 RC 2179
Peanusauunsa npotokona n NOJA 5017 RC OnpegeneHune normdeckux y3srnos.

8.3.1 Hactpownku DNP3

HwxenpuBeaeHHble HAaCTPVKM OOCTYNHbI B MEHK cucTembl Ha [1Y. PaclumpeHHble HacTponKu AOCTYMHbI
TonbKo Yepe3 CMS. Cm. MNomoulp B nporpaMmmHom obecneveHmn CMS u Mpodgunb yctporictea DNP3 ans
MOSHOrO CMMCKa TOYeK U NogpPOBHOro onucaHus.

HaBVIraU.I/IFI NOo NaHenu HACTPOVKW DNP3
[Bkriroyume naHesnb] = [CTATYC CUCTEMBI] =
[Haxxmume C6poc] DNP3 BbiBE€lEHO
3 Bpems SCADA MecCTHoe
ALpec BeAOMOro ycTp 5
[FTTABHOE MEHIO] ALpec Beaylwero ycTp 103
& [Hacmpoliku cucmembi] He3aTpeboBaHHbIV BbiBeA€HO
& [H . nopT RS232
[Hacmpotiku npomokoroe] Tun coeauHeHus nocnenoB npsaMm
1N [DNP3] = MpoeBepka IP Beayw ycTp HeT
IP aap Beayw ycTp 0.0.0.0
Bpems Tamepa (MuH) 0
TanMep KoHTpons (MWH) 0
Hactpowviku npotokona DNP3
HaunmeHoBaHue O6o3HauYeHue Owana3oH PaspeweHue 3aB°p‘c5"e
HaCTPOMKN
DNP3 DNP3 BBegeHo / BbiBegeHo H/O BbiBegeHo
Bpemsa SCADA Bpemsa SCADA MecTHoe/ [GMT/UTC] H/O GMT/UTC
Agpec Begomoro . _
yCTpOCTBA Agpec BegomMoro ycTpomncTea 0 -65519 1 5
Agpec BegyLiero N _
yCTPOWCTBA Agpec BegyLlero ycTtponcrea 0 — 65534 1 3
mHeaaneGOBaHHb' HesaTpebosaHHBbIii BuiBegeHo/BeeneHo H/A BuiBeaeHo
RS232 /USBA /USBB / USBC/
H/
Mopr Tun Mopra LAN / RS232P / Hukakoin™ A RS232
Twun Mocnenos npsim / BoiBegeHo / H/ MNocnenos
Coe,EWIHeHI/IFI(S) Tun coenHeHs Mogem / Pagno / LAN / WLAN A npsim
MNposepka IP
BeayLlero Mposepka IP seayuiero Ja/Het H/A Het
M yCcTpoWicTBa
YCTPONCTBA
IP Begywero . H/
yoTpoficTsa IP BeayLero ycTpoiicTea H/O il 0.0.0.0
Bpems Tanimepa Bpems Tanmepa (MuH) 0-1440 MuH 1 MuH 0
Tanmep Tanmep KoHTpoOns (MUH) 0-1440 muH 1 MuH 0
KOHTpOnsi
lMpumeyaHus:

1. RS232P He moxem bbimb UCM0Ib308aH, makK Kak 3mom pasbeM ripedHasHayeH Onsi [1Y.

2. Tun coeduHeHus 3agucum om HacmpoeK rnopma.

Bpems Taimepa — 3TO yCTaHOBIMEHHbLIV NONb3oBaTeNEM WHTEpBan BPEMEHW A0 nepe3arpy3ks BHELUHEro
nATaHUs, ecnnm NpPOTOKON He ornpawuBaeTcs. Kak ToNbko NPOTOKON rofydaeT 3anpoc 3ToT Tanmep

YnpaBneHve v vHAUKauus
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obHynseTcsa. DTOT TaMMep MMmeeT npuopeTeT Haa Tanmepom cbpoca BHewHen Harpysku. Ecnu yctaBka
TanmMepa yTaHoBneHa Ha 0, TanmMep BbiBEOEH.

Tarimep KOHTpPONS — 3TO YCTAHOBIIEHHOE NOMb30BaTeNeM WUHTEPBAN BpEMEHW OO0 nepesarpy3ku BHELLUHEro
NUTaHWsi, €CNN He aKTMBMPOBAH ABOWYHBLIN KOHTPOSb. JTOT Tammep cbpackiBaeTcd npu moandukaumm
0603Ha4YEeHHOW TOYKM KOHTPONA. ATOT TaMep MMeeT NPUOPETET Ha TanmepoM cOpoca BHELLHEW Harpysku.
Ecnu yctaBka Tarimepa ytaHoBreHa Ha 0, Tanmep BbiBe4EH.

BesonacHas ayTeHTudunKauna DNP3

RC nopgnepxumBaeTt pyHkumo 6e3onacHomn ayteHTudukaumo DNP3 (DNP3-SA) Bepcum 2 (SAV2) 1 Bepcum 5
(SAV5).

CMS moxeT 6bITb MCNOMb30BaH Ansa co3gaHusa darina obHoBneHus knova DNP3-SA. dann moxeT 6biTb
3arpyxeH Ha RC nytem nomeweHus ero B nanky “\rcl0\Updates” Ha kapTy namatu USB, nocnegytowimm
noaknoveHnem USB K nopTy perne n ycTaHOBKU C 3KpaHa 3aBOACKMX HACTPOEK, Kak N3006paxeHOo HuXe.

Cwm. TlMomowb B nporpammHom obecnedeHnn NOJA- 559 CMS m NOJA-522 RC10 DNP3 [lpodgunb
yCcTponcTBa A5s NoApOBHOro onvcaHusl.

HaBuraumsa no naHenu

[Bkntodume naHens] = [CTATYC CUCTYMbI] = 3ABOACKME HACTPOVKM
3aBoAcCKue HaCTPOUKMU BbiBeAEeHO
[Haxmume CBEPOC]
4 CYeTUYMKN U3HOCa
onuunm BOCCTAHOB/1E€HUA
BcraBbTe kapTy namatun USB MaeHTUdUKaums
(MopoxanTe HeCKONbKO CekyHA) KannbpoBka OSM

HacTpouku ny
[T TABHOE MEHIO] YCTaHOBKa NpoOWMBKY C USB

& [USB onepayuu] pycTaHoBKa Koya O6HOBNeHWs DNP3-SA«
3aw 3anuMcu kKaHanos 17-32 BbiIBELEHO

<Bsedume napons 1> DNP3-SAUpdatekeyFile_1.1.0

& [3ag0dckue Hacmpolku]

<Bsedume naporsnb 2>
& [YemaHosume ko4 o6HoeneHust DNP3-SA] =
lMpumeyaHust:

e [lanka c obHoeneHuem Ha kapme namsmu USB He OosmxkHa codepxxamb HUYe20 Kpome ¢halina obHoeneHus
krmroya DNP3-SA

e Obpamumecs 8 cnyx6y noddepxku NOJA ecrnu HeobxoOumbl naposu

o Koy obHosneHusi DNP3-SA moxem 6bimb ycmaHO8/1eH MOJIbKO €C/u cucmema HaxoOumcs 8 MeCmHOM
pexume.

[na npocmoTtpa ctratyca DNP3-SA yepes 1Y nepengute B cTatyc cuctemsl -> [poTokonsl - > DNP3.

8.3.2 HacTtpowku IEC 60870-5-101/104

[MpuBeOeHHbIe HUMXe HACTPOWKM OOCTYMHbI Yepe3 MeHio Y. PacwmpeHHble HacTprkn OOCTYMHbI TOMbKO
yepes CMS. Cwm. lMomowpb B nporpamMmmHoM obecneveHnn CMS u gokymeHTbl |IEC60870-5-101 n 104
peanusaumsi NpoToKoMa Ans NOSIHOro Cnucka To4Yek 1 NogpoGHOro onMcaHus.
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HaBurauus no naHenu HACTPOVKA IEC 60870
[Bkriroyume naHesnb] = [CTATYC CUCTEMbBI =

[Haxmume CBPOC] IEC 60870-5-101/104 BblBeieHO
3 Bpema SCADA GMT/UTC
ALpEeC CCbINKWU AAHHbIX 5
[FITTABHOE MEHHO] owmit agpec ASDU 5
& [Hacmpotiku Cucmemsi] nopt RS232
& [H wu M Tun coeauHeHus Serial Direct
[Hacmpodku ITpomokonos] MpoeBepka IP aap Beayw ycTp No
& [IEC 60870] = IP aap Beayw ycTp 0.0.0.0
Bpemsi Tammepa (MUH) 0
Tanmep KoHTOpnA (MUH) 0
HacTtpowviku npotokona IEC 60870
HanmeHoBaHue 0O6o03Ha4eHue Owana3oH PaspeweHue 3aBo,qc!<ue
yacTpOMKuU
IEC 60870-5-101/104 BBoga npoTokona BbiBegeHo / BBegeHO H/O BbiBegeHo
Bpemsa SCADA Bpewms GMT / UTC / MecHoe H/O GMT/UTC
AJpec CCbINKM OaHHbIX AJpec ccbifnkn gaHHbIX | 1-5 1 5
O6wwun agpec ASDU O6wwun agpec ASDU 1 — 254 or 1-65534" 1 0
USBA/USBB/USBC/LAN/ | HA .
MopT MopT .2 Hukakon
Hukakon
Twvn coeanHeHus Twvn coeanHeHus lNocnenos npsm / Buibeaewo / e Nocnenos npsm
A A Mogem / Paguo / LAN / WLAN AoB Np
H/O
I'Ipoaepxa IP Begywero | lMNMposepka IP § Yes/No Het
YCTpONCTBA BeAyLIEero ycTponcTea
H/O
IP Beqymero 1P Beqymero NA NA
YCTpONCTBA YCTpONCTBA
Bpems Tanmepa (MuH) Bpemsa Tanmepa (MuH) | 0-1440 1 MuH 60
Tarimep koHTpOns (MUH) '(F“;a;lmep KOHTPONA 0-1440 1 MuH 60

lMpumeyaHus:
1. [Ans|EC 60870-101 duana3oH 1-254. [nsa |IEC 60870-104 duana3oH 1-65534.
2. Tun coeduHeHus 3agucum om Hacmpoek nopma. RS232P ucnonb3yemcs 0ns coeduHeHus Y.

8.3.3 HacTtpouku IEC 61850

MpumeHenune IEC 61850 npoTokona obecnevmBaeT criegyellee:
e Cneundukaumio coobeHuin npomssoamtens (MMS)
e O6wmre OOBLEKTHO OpUEHTUPOBaHHbIE COOLITMA Ha noacTtaHuum GOOSE nybnukatop u GOOSE
NOAMNUCYHUK.

PyHkuna MMS moxeT ObiTb ncnonb3oBaHa and SCADA u dyHkums GOOSE moxeT 6biTb MCnonb3oBaHa
AN KoopAMHauun eNcTBUn YCTPONCTB.

Insa nogpo6bHoro onucaHmsa cm. NOJA-5005 IEC 61850 IED [Oeknapauus o cootBeTcTBuM 1 NOJA-5017 IEC
61850 RC OnpefeneHune nornyeknx ysnos.

m YnpaeneHue v uHAUKaUuus Pykosoacrteo nonb3osarena OSM
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Hapurauus no naHenu HACTPOVKM IEC 61850
[Bkriroyume naHersnb] = [CTATYC CUCTEMbBI =
<OCHOBHbIe> MMS GOOSE
[Haxmume CBPOC]
3 Ums IED RC10
MOHUT (raxku cumyn GOOSE <BBejeHoO>
[[TIABHOE MEHIQ] 3anycTuTb cumyn GOOSE <BblBeeHO>
& [Hacmpoliku cucmembi] 06pab npoBepku KayecTsa <BBeaeHo>
& [Hacmpoliku npomokxoros]
& [IEC 61850] =
61850 HacTpoikn npoTokona
HanmeHoBaHue OGo3HayeHue Ownana3soH PaspeweHune i::_?p‘q:;:j
OcCHOBHbIe
Nms IED Nma IED [o 20 cumBonos H/O
MoHuTopuTL hnaxku MoHuT dnaxkm HIO
cumynaummn GOOSE cumyn GOOSE Beeneo/BiseneHo BeeneHo
3anycTuTb CMMynALMIO 3anycTtuTtb cumyn BeeneHo/BuiBeaeHo HIO
GOOSE GOOSE BeAeHO/bbiBeAEH BbiBegeHo
O6GpaboTka NpoBepku O6pab nposepkn BeeneHo/BbiseaeHo HIA BeeneHo
KayecTBa KayecTBa
MMS
MMS Cepsep MMS Cepsep BeseneHo/BbiBegeHo HIn BbiBegeHo
o o USBA/USBB/USBC/ H/A ko
P P LAN/Hukakoi®
Twun coeguHeHuns Twn coeguHeHuns “nﬂzcﬂgif};::%ﬁiﬁﬁﬁfﬁﬁ H/O MNocnea npsam
GOOSE
GOOSE HIO
GOOSE nybnukaTop BeeneHo/BriBegeHo BbiBegeHo
nybnvkartop
GOOSE noanncunk GOOSE noanucauk | BseneHo/Beisenero H/0 BbiBe/ieHO
MopTt GOOSE nopt
Tun coeanHeHus Tun coeanHeHus hnﬂzzgif};::%ﬁiﬁ/eﬁtgfﬂ H/O Mocnen npsm

MpumeyvaHue: Tun coeduHeHUs 3a8UCUM Om HacmMpoekK rnopma u eepcuu Modyss perse.

8.3.4

Hasuraumsa no naHenu

[Bkrirouume naHesnb] = [CTATYC CUCTYMbI] =

HacTtpounku npotokona 2179

HACTPOWKKN 2179

[Haxmume CBPOC] 2179 BbiBef.eHO
o Alpec BeAoOMOro ycTp 1
Alpec Beayuero ycTp 0
[F[TTABHOE MEHHO] nopT RS232
SBO TanmayT 5

& [Hacmpoliku cucmembi]
& [Hacmpoliku npomoxonos]

& [2179] =

PykoBoacTteo nonb3oBarensa OSM
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HacTponku npotokona 2179

HaumeHoBaHue O6o3Ha4yeHune Ownana3soH Paspeenue 3aBop,c!<ue
HaCTPOMNKN
2179 2179 BseneHo/BbiBegeHo H/O BbiBegeHo
Afpec BeJoMoro ycTpomncTea Agpec Begomoro ycTp 1 - 2046t 1 1
Appec Begyliero yctponctesa | Agpec BeayLuero yctp 0-31 1 0
MopT MopT RS232 / USBA / USBB / H/Q RS232
USBCRS232P / None”

SBO TaitmayT (c)° SBO Tanmayt 1-3600 1 5

lMpumeyaHust:
e Adpec 2047 3apesepsuposaH Orisi selaHus.

e LAN He docmyneH Kak KoHgbueypupyembil nopm, mak Kak 2179 npomokon npedHasHa4yeH Onsi cemel
rnocnedosamesibHolU KoMMyHuUKayuu. RS232P ucnonb3yemcs 0515 coeduHeHus [1Y.

e [lepuod spemeHu rocne nosyd4eHuUsi kKoMaHObl eblbopa 00 UCMEYEHUST KOMOPO20 KOMaHOa Ha 6bIMOSIHEHUE
onepayuu domkHa bbimb nosnyYeHa.

8.3.5 CTtaTtyc nopTa KOMMYHUKaLuu

HacTtpoliku n ctaTyc nopta KOMMYHMKaUUKN OOCTYMHbI Yepe3 MeHio 1Y BO Bknagke craTtyc cuctemsl. Huxe
npveegeH npumep ans nopta RS232. Cm. yactn 0 n 4.7.4 ansa nogpobHOro onmMcaHns kKoHUrypaumm nopra
KOMMYHWKaLWW.

[Bknroyume naHensb] = [CTATYC CUCTEMBI] RS232 CTATYC
& [Mopmbl kKoMMyHUKauuU)
4 ObHapyx Tun CepuinHbIA
[CTATYC [TOPTA KOMMYHUKALINM] CKOHOUT Twn flocneacs npau
PeXuMM ycTp OncTaHy,
& [RS232]=
CepuinHble KOHTAaKTbl:
DTR: BblCOKMM DSR: HM3KuK CD: WUrHop
RTS: BblcOkMM CTS: WUrHop RI: Hu3Kkun
CocTosiHMe coep: OTCOeANHEHO
BANT MONly4yeHo: 123456
BanT nepepaHo: 3456
TecT OTKN
. Cbpoc
CraTtyc cepuiHoro nopra

O0BbekKkT OnucaHue Ovana3oH

BbiBegeHo/lMocnenoBat
npam/Mogem/Pagno//GPRS
MecTHbIN/QMCTaHUMOHHBIN

CKOHUrypmpoBaHHbIN
Tun
Pexwum ycTponctea

CKOHUrypmMpoBaHHbIn TUN

MeCTHbIV N OUCTaHLMOHHbBIN PEXUM

CepuitHble KOHTaKThI? | KOHTaKThl cepuitHoro nopta RS232 Bbicokuin/Huakuin/UrHop

DTR, RTS, CD, DSR,

CTS, RI

CocTtosiHne OTobpaxaeT CoCTosHNE coeauHeHNs nopTa Het

coeguHeHus coegunHeHnus/CoeaunHeH/BbizoB

[NoBTOpPHbLIN BbI30B/ABTO BbI3OB
0 - 999999999

BawvTt nony4eHo OTobpaxaeT KOoNM4YecTBO NonyyYeHHblx 6anT. CyeT
MOXeT ObITb COPOLLEH Ha HOMb NYyTEM HaXaTWs KHOMKM
BBOA.

OTobpaxaeT KONMMYEeCTBO OTNPAaBIEHHbIX 6anT. CyeT
MOXeT OblTb COPOLLEH Ha HOMb MyTEM HaXaTunsi KHOMKN

BBOA,.

BanT nepenaHo 0 - 999999999

YnpaBneHve v vHAUKauus
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O6bekT OnucaHue Ownana3soH

Tect” Otnpasnset ASCIl ctpoky “NOJA” yepes nopt RS232 | Otkn/Bkn
(pagno u npamon nocnegoBaTtenbHbin). CooblieHue
anutcsa 30c unn 0o OTKNIYEHUS.

H/O C6pocutb (Tonbko MoAeMm) n3-3a HeakTMBHOro TavimayTta | Copoc
unu nony4yexus ctpokn “‘HET HOCUTENA” ot DCE nnu
DCD curHan M3MeHeH € BbICOKOTO Ha HU3KUNA.

lMpumeyaHus.
e DTR=TepmuHan daHHbIx eomos, RTS=3anpoc Ha omnpasky, DSR=Habop daHHbIx e2omoe, CTS=Pa3peweHue
Ha omnpasky, CD=06HapyxeHue Hocumerns, RI=MHAukamop 380HKa
e Tecmosass cmpoka makxe moxem 6bimb 8uOHa yepe3 USB riopm ripu ucronb308aHuU repexodHuka USB-
RS232.

[ns mogemoB cyllecTByeT AononHuTenbHas Hactpika B CMS, “Moagem nuTaeTcs yepes nuTaHue BHELUHEWN
Harpyskn”. 3T0 Mcnonb3yeTcsa Koraa 3anyLweH NPoToKon KOMMYHuKkauun. Korga ata HacTpowvka BKIOYeHa U
BHELLHAS Harpyska oTkntoveHa, RC He BygeT nbiTaTbCa MCNONb30BaTb 3TO YCTPOMCTBO KOMMYHMKaumm. Cm.
AOKYMEHT onucaHue uHtepdenca SCADA ansa nogpobHOro onucaHns 4aHHON yHKUUN.

8.4 AuckpeTHble Bxoabl/BbixoAabl (1/0)

dyHKuMoHanbHOoCcTb RC koHTponsepa MOXeT ObiTb pacluMpeHa MyTeM MCMNOoNb30BaHWUs TPeX IoKarbHbIX
UMdpPOBLIX BXOAa Ha MoayIe pere v AByX BbiGOPOYHO NocTaBnsieMbix moaynei /0.

[nsa nogpo6Horo onucanusi, cM. kpaTtkoe pykoBoacTBo NOJA 5591 IO Pene RC un kpaTkoe pyKOBOACTBO MO
Jloruke.

8.4.1 I/O ynpaBneHue

MecTtHble Bxogbl pene (IN1, IN2 u IN3) sBnAlTCA Cyxummu KOHTakTamu. [aHHble BxoAbl He TpebyloT
noakntoveHus K nutaHuio. Kaxaein 1/0 mogynb MMeeT BOCEMb BXOOOB aKTUBMPYEMbIX Nogadvyein NuTaHust u
BOCEMb BbIXOJOB K pene.

Bxogbl

Cratyc Bxoga ynpaBnsaeTca HanpshkeHneM nocTynaroLLero curHana, Hanpumep, npy nogaye HanpsbkeHusa Ha
BXOL, €ro cratyc M3MeHuTcs Ha “Bkn” u mameHutcs Ha “OTkn” korga HanpsbkeHve BXOAHOro curHana
ybupaeTtcs. MoxeT ObiTb NpUMMeHeHa 3afepXKa BPEMEHM pacno3HaBaHUS OMS WCKIHOYEHUST FOXKHbIX
curHanos.

O6GpaTtnTe BHUMaHWE, YTO TOYKM YNpaBfieHUsl yCTaHaBMMBAKOTCA Korga cratyc Bxoda usmeHsietcs ¢ “Otkn”
Ha “Bkn”.

Ecnn 1/0 MOAyInb HaxXoaAnTcqa B COCTOAHUN BbiBEOEHO, TO HANpsAXeHne BXOOHbIX CUrHanoB UTHOPUPYETCA.

Kaxgbin 1/0 Bxog MoxeT ObiTb Ha3HayeH ANis ynpaBreHus TOMbKO OAHOW KomaHgown. Mo aTon npuudnHe,
YacTo Ucnonb3yTca napa komang Bkn/OTkn. Hanpumep, ecnv Bbl XenaeTe BKIHOYUTb YYBCTBUTENbHYIO
3alWnUTy OT 3aMblkaHust Ha 3emIto, HasHaubTe “Bkn O33” gns ogHoro Bxoaa. Ecnu Bbl xenaeTte OTKIIHOUNTL
YYBCTBUTENbBHYIO 3aLlUMTy OT 3aMblKaHWsl Ha 3€MSI0, TO OOJPKEH OblTb MCMONb30BaH OTAENbHbIA BXOA
HasHa4deHHbIn “OTkn 033",

lpumeyaHue: [ina pabomsi exola ¢ 3adepxxkol epeMeHU pacrio3HasaHusi, ycmaeka “Kpal cpabamblieHus1”
domkHa bbimb ycmaHoerneHa Ha “Hem”.

Bbixoabl
Bbixogbl MOryT GbITb aKCTUBMPOBAHLI CaMUMMW CUrHanamu, npotokoriom SCADA unu norvkon.

BpeMﬂ pacrno3HaBaHNA MOXeT OblTb 3agaHO Ans Kaxaoro Bbixoaa. [aHHas yCTaBKa 3aaeT 3alepxKy
BpeMeHU nepen aKkTMBaumMen BbIXOAHbLIX KOHTAKTOB pene.

BpeMﬂ c6poca 3afaeT 3aepxKKy Ond OeaKTuBauun BbiIXOOOB pere nocrie UCHE3HOBEHUA aKTUBUPYHOLLETro
CuUrHana.
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Bbixogbl MOryT GbITb HACTPOEHbI Ha paboTy Kak NynbCUMPYOLLME KOHTaKTbl KOrga OHM 3anporpamMypoBaHbl
OoCTaBaTbCsl OTKPbITbIMU (MNWN 3aKPbITbIMK) Ha onpefenHHoe BpeMms. B Takom pexume paboTbl, ycTaBka

“BBoa nynbcauun” gomkHa ObiTb yCcTaHOBMEHa Ha Bkn n AomMKHO ObITh 3a4aHO BpeMsi NynbcaLymi.

8.4.2 Beop moayneun I/O

/O mogynu moryT ObiTb yCTaHOBMEHbI Ha MpPOM3BOACTBE MNpu cbOopke YCTPOMCTBA WMW KIUMEHTOM npwu
NnosiBMEeHNN HeobXxoaUMOCTM.

Korga I/O mogynu BnepBble NpuUcoeauHeHbl, OHU ByayT pacno3HaHbl NporpaMMHbIM obecrneyeHnem pene u
cepuiiHbIn HoMep 1 Homep I/O ByayT oTobpaxeHbl Ha SkpaHe HacTpoek Bxoabl/Bbixoabl (pacno3HaBaHue
Mogyrnen 3aHumaeT npuMmepHo 60 cekyHa). Ecnv  gocTynHbl gBa MoAynsd, TO OHU  MOryT ObITb
nepeHasHa4eHbl N0 YCMOTPEHUIO MONb30oBaTEeNS.

Hasuraumst no naHenu HACTPOVKM BXOZOB/BbIXOA0B
[Bkrroyume naHesnb] = [CTATYC CUCTEMbBI = PeXuUM YCTpoiicTea
[Haxmume CEPOC] MeCTHble BXOAbl: MeCTHbli1
3 I/0 1: MeCTHbIi
I/0 2: MeCTHbIi
[FTTABHOE MEHIO]
. I/0 KoHdurypaums
% [Hacmpotiku cucmembi] CepuiiHbIi Homep I/0 Howmep
& [Hacmpoliku 1/0] = 0151200090407 1
0151200090408 2
OCHOBHbIE HACTPOWKM
HaunmeHoBaHue 0O6o03Ha4eHue Owana3oH PaspeweHue 3aB°‘“°5"e
HaCTPOWKMU
Pabouunn pexnm MecTHbIX MecTHble MecCTHbIN/ANCTaHUNOHHbIV - MecTHbI
BXO[OB BXOZ4bl
/01 paboumii pexum’ /0 1 MecCTHbIN/UCTaHLUMOHHBIN | _ MecTHbIN
1102 pa6oumii pexum’ /O 2 MecTHbIW/ANCTAHLMOHHBIA | _ MecTHbI
I/0 Konuuectso? Konuyectso I/O | 1/2 — H/O

lMpumeyaHust:

1. Paboyuli pexum /O Modyns moxem GbiMb ycmaHOGNeH Ha MeCMHbIU unu AUCMaHUUOHHbIU U MpUMeHUM
mosibko Ko exodam. Omo r03eosisiem 6bIMofHeHUe KoMaHO 8 makoMm xe pexume kak u RC-10. Bbibop
paboueao pexuma ymecmeH mosibKo rpu nodknrdeHHom /O modyne.

2. [ns nposepku KoppekmHocmu Homepa Ha3Ha4eHHo20 0515 1/O Modyrisi, pogepbme 0mobpaxeHHbIl cepuliHbil
Homep /O modynss Ha 1Y u cpasHume ¢ HOMepPoM HarnucaHHOM Ha bupke /0 modynss. CKopocmb Muz2aHusi
ceemooduoda ykasbigaem ecriu 3mo 1/0O modyrnb 1 unu 2. LED modynsa 1 6ydem mueams oOuH pa3 8 cekyHOy, a
I/O modyns 2 dea pa3a 6 cexkyHOy.

[nsa nogpobHoro onncaHnsi NPoBOAKMK, CM. Yactb 4.7.1 n 4.7.2.
I/0 mogynu moryT GbITh BBEAEHbI/BbiBeAeHbl Yepe3d CMS nnu MY (B CMS nepengnte B OHNanH onepaummn -
> KoHdurypauus 1/O).

MuouBmayanbHele Bxogbl M Bbixogbl Ha I/O moayne MoryT ObiTb BBeOEHLI/BbIBEAEHbI MCNOSb3YS TONbLKO
CMS, B TO Bpemsi Kak MeCTHble BxoAbl MOryT ObiTb BBeAeHbl/BbiBeAeHbl 4Yepe3d 1Y u CMS. [Onsa
BBOAa/BbIBOAA MHAMBUAYaANbHbBIX BXOA0B UK BbIxogoB B CMS neperignte B Hactporiku odnaitH - > 1/O.

|/|H,EI,I/IBI/I,EI,yaJ'IbeIe BXOAbl U BbIXO4bl MOTYyT ObITb HacCTpoeHbl TOSbKo Yyepe3 CMS.

YnpaBneHve v vHAUKauus
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HaBuraums no naHenw CTATYC MOAYJIEAW BXOJA/BbIXOJA
[Bkrroyume naHenb] = [CTATYC CUCTEMBbI)

MeCTHble BXOAbl: BblBeAEHO
& [Bx00bi/Bbixodbl] = 1 2 3

H/A H/L H/A

Moaynb I/0 1: BbiBeieHO

1 2 3 4 5 6 7 8
BX: H/D H/L H/A H/A H/B H/A H/A H/A
BbIX : H/D H/L H/A H/A H/L H/A H/A H/A

Moaynb I/0 2: BbiBeieHO

1 2 3 4 5 6 7 8
BX: H/D H/L H/A H/D H/D H/A H/A H/D
BbIX H/D H/L H/A H/D H/D H/A H/A H/D

OCHOBHbIE HACTPOWKM

HanmeHoBaHue O6o3HauYeHue Owana3oH PaspeweHue i:g?ggg:ﬁ
MecTHble Bxobl MecTHble Bxobl BeeneHo/BbiBegeHo — BbiBegeHo
1/01 mogynb 1/0 1 mogynb BeeneHo/BbiBeaeHo [Tectl/Tect2/Tect3? — BbiBegeHo
1/02 mogynb 1/0 2 mogynb BeeneHo/BbiBegeHo [Tect1/Tect2/Tect3* — BbiBegeHo
lMpuce4aHue:

1. Yepes 1Y docmynHbl mpu mecmosbix pexuma 071 posepKu KoppekmHol pabomai /0 modyns:

e Tecml — Akmusayus 106020 8xo0a akmusupyem ece 80CeMb 8bI1X0008.

e Tecm2 — Akmusayus 06020 exoda akmusupyem coomeemcmayowuli emy 8bIx00.

e Tecm3 — Akmusayusi nobozo exoda akmusupyem coomeemcmeyowuli eMmy 8bIx00 C Ha3HaYeHHbIMU
napamempamu (Harpumep epemMsi Mynbcayull unu 8peMsi pacro3dHasaHusi) 051 8xo0a uru 8bixoda.

8.4.3 KapTa curHanoB mMecCTHbIX AUCKPETHbIX BXOA0B

KapTa BXOOHbIX CUrHanoB

Bxopg Ouana3soH 3aBoAcKkue HaCTPOMKM
1 Jlro6or ynpasnsiowmin curHan + BeiBog O6Lmi BXxoa,
2 JTroGon ynpaenswoLwmin curHan + Beisog O6Lwwun Bxoa
3 JTroGon ynpaenswowmin curHan + Beisog O6Lwimnn Bxoa

KoHburypupyemblie HacTporkn (mpumeHUMOo Oris 8cex MecmHbix 8x0008 — HacTpavBaeTcs Yepe3 CMS)

HanmeHoBaHue O6o3Ha4eHue Owana3soH PaspeweHne | 3aBoackue HaCTPOMKU
Pexnm Pexnm BeeneHo/BbiBeaeHo | H/O Beog
Bpewms pacnosHaBaHus | Bpems pacnosHasaHug, ¢ | 0.01 — 1.00c 0.01c 0.01
8.4.4 KapTta curHanos I/O moaynen

Ecnu 1/0O mogynu Gbinin 3aMeHeHbl, TO AUCKPETHAA KapTa COXpaHSeTCca B MOAye pene.

KapTa BXOOHbIX CUrHanoB

Bxopn Onana3oH 3aBoackue HaCTPOMKN
1 JTobow ynpaensiowmn curdan + BelBegeHo O6LmnI BXoA,
2 Trobon ynpasnstowwmii curHan + BeiBegeHo O6LLMit BxoA
3 JTo6ow ynpaensiowmn curHan + BeiBeaeHo OBLwwii BXxOA
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Bxoa Owana3oH 3aBoackue HaCTPOMKMU
4 JTo6ow ynpaensatowmn curHan + BeiBegeHo O6Lmit BxOA
5 JTo6ow ynpaenstowmn curHan + BeiBegeHo O6Lmit BxoA
6 JTio6on ynpaensitowmin curHan + BeiBegeHo O6LMit BXxOA
7 JTio6Gon ynpaensitowmin curHan + BeiBegeHo O6LMit BXxOA
8 JTo6ow ynpaensatowmn curHan + BeiBegeHo O6Lmit BxoA

KoHdurypmpyemble HacTponku (mpumeHUMo Oisi 8CeX MECMHbLIX 8X0008 — HacTpanBaeTcsi Yepe3 CMS)

HanmeHoBaHue O6o3Ha4yeHue Ownana3soH PaspeweHune 322:5:;23
Pexum Pexnm BeegeHo/BbiBeaeHo H/O BeeneHo
Kpaw Cpa6aTbIBaHMﬂl Kpaw cpabaTbiBaHus Oa/Het H/O Het
Bpewms paCI'IOSHaBaHVIﬂl Bpems pacnosHaBanug, | 0.01 — 2.00c 0.01c 0.01

c

Mpumeyarnue 1: Cmamyc e6xoda ynpaensemcss HarnpspkeHUeM nocmyrnaruweao CcuaHana, Harnpumep,
cmamyc exola usmeHumcsi Ha Bkn koz0a HanpsikeHue 6x00HO20 cuzHasia U3SMEHSIemcs C HU3K020 Ha
8bICOKOE U u3meHumcs Ha Omk Ko20a HarnpskeHUe 8Xx00HO20 cuzgHasa U3MEeHUMCS C 8bICOKO20 Ha HU3KOe.
Ynpaensaowul cusHan akmuesupyemcs koeda cmamyc exoda usmeHsiemcs ¢ Omkn Ha Bkn. [ns pabomel
exo0a ¢ 3adepxxkoll epeMeHuU pacrio3HasaHusi, ycmaska “Kpat cpabambigHuUsi” 0ormkHabbimb ycmaHoerieHa
Ha Hem.

KapTa BbIXOAHbLIX CUrHanoB

Bbixopg Owana3oH 3aBogckue Hactporiku

1 Jltobow curHan HaMKauum + BblBeeHOo O6LwWui BbIXoq,

2 JTtobown curHan nHamkauum + BbiBEAEHO OBLLMit BbIXOA

3 MoGon curHan nHaukaumn + BblBeAeHO OBLLMIt BbIXOA

4 MoGon curHan nHaukaumn + BblBeAEHO OBLLMIi BbIXOA

5 JTtobown curHan nHamkauum + BbiBEAEHO OBLLMit BbIXOA

6 MoGon curHan nHaukaumn + BblBeAeHO OBLLMii BbIXOA

7 MoGon curHan nHaukaumn + BblBeAeHO OBLLMIt BbIXOA

8 JTtobown curHan nHamkauum + BbIBEAEHO OBLLMit BbIXOA

KoHdurypupyembie HacTporku (NPUMMEHMMO NS BCEX AMCKPETHbIX BbIXOQ0B — HacTpanBaeTcs Yepe3s CMS)
HanmeHoBaHue 0O6o03Ha4yeHue Owana3oH PaspeweHue azz:gg;::
Pexum Pexum BeeneHo/BbiBeaeHo H/O BeeneHo
Bpems pacnosHaBaHus Bpewms pacnosHasaHus, | 0.01 — 2.00c 0.01c 0.01
c

Bpewmsi copoca Bpems cbpoca, ¢ 0.00 — 180.00c 0.01c 0.00

Beopg nynbcal.umhl Bsog nynbcaumn Bkn/OTKkn H/OQ OTKn

Bpewms nyJ'lbcal_l,l/ll?l1 Bpems nynecauun, ¢ 0.02 — 180.00c 0.01c 0.02

lMpumeyaHue 1: Bbixo0bl mMoaym 6bimb HacmpoeHbl Ha pabomy Kak MynbCupyruue KoHmakmbl Koz2da OHU
3anpospamuposaHbl 0CmMasambsCsi OMKPbIMbIMU (UNU  3aKpbiMbiMU) Ha ornpedesiHHoe epems. B makom pexume
pabomsi, ycmaeska “Beod nynbcayull 0o/mkHa bbimb ycmaHoeneHa Ha Bk u 00/mkHO bbimb 3adaHo 8peMsi nybcayud.

8.5 Noruka

Jlornueckne BbipaxeHuss MOryT OblTb MOCTPOEHbI UCMOMb3yd nporpamMMHoe obecneveHne CMS. B atumx
BbIpaXXEHUAX NMPUMEHSIOTCA JOTMYecKMe onepartopbl Takue kak “or, nor, xor, and, nand, not and ( )’ ¢
APYrvMUM NnepeMeHHbIMUW, TakUMK, Kak cpabaTbiBaHMe, OTKI, CUTHar, BKI1, CTaTyC, HEMCNPaBHOCTb unn nobble
OCHOBHbIE TOYKWM KOHTPOJIS UMW YNpaBreHns.

m PyxkoBoacTeo nonb3oBarensa OSM
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Jlornyeckoe BblpaxxeHUe OLeHMBaETCSA Ha UBMEHEHME COCTOSIHWS NMoBOro U3 ero BXOAHbIX CUrHanoB nocne
3arpysku HacTpoek u3 CMS 1 BKITHOYEHUST KOHTpOIepa.

Bpems pacnosHaBaHusa 1 cbpoca NpUMEHSIOTCS K BbIXOAAM NOrMYECKOro BblpaxeHusi. 310 onpegenseT
oTobpaxkaemblii CTaTyC NOrUKMN.

Pexum “YcTaHoBMTb KOrga” npuMeHsieTcs K CTaTycy Norvku Ang onpeaeneHns Bolxofa BolpaxeHus. [ocne
3TOro BbIXO4 MOXET ObITb Ha3HayeH Toukam SCADA vnu I/O gna nHuyuauumn gpyrux geictemn. ns
nogpo6bHoro onucaHus, cMm. kpatkoe pykosoactso NOJA 5591 RC Pene 10 u kpaTkoe pykoBOACTBO MO

JTIOruKe.

lMpumeyvaHue: PabomocrnocobHocmb no2uKu He 3agucum om pexuma ycmpoulicmea (MecmHbIl unnu OUCMaHUUOHHBIU).

Pexxnm

“YcTaHoBUTb

korga”

yCTaHaBnvBaeTcs
YHKUMOHANBHOCTY ANs pexuMa “YCTaHOBUTb KOrga” onMcaHo HUXE:

noJyib3oBaTeNnem

yepes

CMS. OnpepgeneHue

nOBON BoeipaxeHune Bbixoga byaeT aktusmpoBaHo korga cratyc norvku UICTUHO n 6ypeT geakTBupoBaHo korga
korga cratyc nornkm JIOXb.

NCTUHO | BelpaxeHue Bbixoga OyaeT aktmBupoBaHo korga crtaTyc normkn WCTUHO n ocTtaeTcs B TakOM COCTOSIHUN.
(OKBMBaNEHTHO BKIHOYEHMIO BbIXOAa M OCTABMEHUIO €r0 BO BKMHOYEHHOM COCTOSIHUM).

JIOXKb BolpaxxeHne Bbixoga OygeT geakTMBMpoBaHO korga korga cratyc norvku JIOXKb n octaetca B Takom
COCTOSIHUMN. (DKBMBANEHTHO OTKMIOYEHMIO BbIXOAa M OCTABMNEHUIO €r0 BO OTKIMHOYEHHOM COCTOSIHUM).

Hactpownku noruku yepes CMS

Bpemsi pacrnosHaBaHus

YcTaHOBMEHHOE Monb3oBaTenemM BpemMs [0 TOro Kak W3MEeHEHMe orM4eckoro
BbIpaXXEHMS BbIXOA4A NPUBEAET K U3MEHEHUIO cTaTyca NOorukv. MHuumaums BpemMeHn
pacnosHaBaHWUs 3aBUCUT OT BblIBpaHHOro pexuma “YctaHoBUTb korga”.

Bpewms cbpoca

YcTaHOBNeHHOe monb3oBaTeneM Bpemsi OO0 TOr0 Kak W3MEHEHWE FOrMYecKoro
BbipaXeHusa Bbixoda npuBeneT K USMEeHEeHUIo cTtaTyca JI0TUKN. |/]HI/ILLI/IaLI,I/IFI BpemMeHun
cbpoca 3aBMCUT OT BbIGPaHHOro pexmnma “YcraHoBuTb korga”.

Bpewms nynbcaumn

Bpemsa koTtopoe BblpaxuHue Bbixoga octaetca BKJT wnn OTKI1 B 3aBucumoctun ot
cocTosiHUA “YcTaHOBUTL Koraa™.

BBoa XypHana

OTKprBaeT OOCTyn K XypHany (MMFI Bblpa)KEHMﬂ) Ana AaHHOIo BblpaXXeHnsa BbiXxoaa.

MHuumMaumsa BpeMeHn pacno3HaBaHusa U BpeMeHu cbpoca

Pexum “YctaHOBUTBL N3meHeHne nornyeckoro UHnumnauma BpemeHmn UHnumnauma BpemeHun
kKorpa” Bblpa)XeHUA BbiXxoaa pacnosHaBaHusl cbpoca
JTrobon Jloxb-VIcTnHO Oa Het
McToHn-JToXb Het [a
MctuHo Jloxb-IcTMHO [a Het
NcToHn-J1oxb Het [a
Jloxb Jloxb-IcTUHO Het [a
McToHn-JToXb Oa He

HacTpoliku koHdurypmpyemslie Yepesd CMS (NpUMEHMMO AN KaXXO0ro I0rm4yeckoro Bbixoaa)

HanmeHoBaHue O6o3HaveHue Owana3soH PaspeweHne | 3aBoackue HaCTPOMKU
Pexum Pexum BeeneHo/BbiBeaeHo | H/[O BBepgeHo
Bpems pacnosHaBaHus | Bpems pacnosHaBanus, ¢ | 0.00 — 180.00c 0.01c 0.00
Bpewms cbpoca Bpems cbpoca, ¢ 0.00 — 180.00c 0.01c 0.00
Bsoa nynbcauum Beoa nynbcauum Bkn/OTkn H/O OTKkn
Bpewms nynbcaumn Bpems nynbcauuim, ¢ 0.02 — 180.00c 0.01c 0.02
Beog xypHana Beog xypHana Bkn/Otkn H/O OTkn

PykoBoacTteo nonb3oBarensa OSM
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Hasuraums no naHenmu

[Bkriroyume naHersnb] = [CTATYC CUCTEMBI]

»CTaTyC JIOrMKn«

NOrnKA

YMHble CeTu

% [ﬂOZUKa] = Jloruka: 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
OTKN OTKN OTKN OTKN
5 6 7 8
BbiBeaeHo BbiBeaeHo BbiBeaeHo BbiBeaeHo
OTKN OTKN OTKN OTKN
OcCHOo8HbIE HAacCmMpPOoUKU
HaumeHoBaHue O6o3Ha4eHne Onana3oH PaspeweHue | 3aBoACKME HACTPOMKHU
Jloruka Jloruka BbiBeaeHo/BeeneHo/Tect | H/L BbiBegeHo
3awmra 3anucy 17-32%2 | 3aw 3anucy 17-32 | BoisegeHo/BBegeHo H/O BbIBEAEHO

lMpumeyaHus:

1. Ycmaseka 3awuma 3anucu 17-32 omobpaxaem ecnu foaudeckue kaHanbl 17-32 s3awuuwjeHbl om 3anucu. 1o
yMonqaHuto 3aujuma 3anucu KkaHanos 17-32 gbigedeHa.
2.  Ycmaeka 3awjuma 3anucu 17-32 moxem 6bimb UBMEHeHa Yepe3 MeH 3a800CKux Hacmpoek 8 1Y unu Yepe3

CMS.

MeHio 3aBOACKMX HacTpoek AOCTynHO BO Bknagke USB onepauwn B [1Y. BctaBbTe kapTy namatn USB B
oavH n3 Tpex USB nopTtoB Ha pene. Yepe3 Heckonbko cekyHa “USB onepaumn” nosiBUTCA Ha 3apaHe
OCHOBHOro MeHt. USB onepaumun 3awmweHsl naponem. Cesxurtech ¢ npeactasuteniem NOJA ecnu Bbl He

nMmeeTe napond.

Hasurauma no MaHenu

[Bkmoyume narens] = [CTATYC CUCTEMbI) =
[Haxmume CBPOC] =

4

[FTIABHOE MEHKO]

& [USB onepauuul]
& 3asodckue Hacmpoliku

8.5.1 YMHble ceTn (SGA)

3aBOJCKME HACTPOMKM

CYeTUYMKM M3HOCA
OnuuM BOCCTAHOBJ/IEHUSA
naeHTupMKauma
KanubpoBka OSM
HacTporku ny

3ABOACKWUE HACTPOWKMU

»BbiBeeHO«

YCTAHOBUTb MPOWUBKY C USB
3aumTa 3anucu KaHanoB 17-32

SGA No3BONAKT KNWEHTaM NPUMEHATb MNPUNOXKEHUS AN ynpaBreHuss U asToMaTusauum B COOTBETCTBUMU C
IEC 61499 craHgapToM. ®yHKUUSA BKNHOYAET nporpaMmmHoe obecnederus K 1 BCTpoeHHOe nporpaMmHoe

obecneyeHune ansa RC.

YnpaBneHve v vHAUKauus

PykoBoacTteo nonb3oBarensa OSM
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JIOTVIKA
HaBuraumsa no naHenu
CTaTyC NOoruku »YMHble CceTu«
[Bkriroyume naHersnb] = [CTATYC CUCTEMbI = Y
[Haxmume CBPOC]
g YMHas ceTb BBeAEeHO
TCP HOMep nopTa 61499
[FITTABHOE MEHHO] KomaHaa
% [CTATyC CMCTEMbI] oTnp SGA CcobbIT HAIPEB HayaTb
oTnp SGA cobbiTne CTOMN HayaTb
& [JTozukal ypanuTb FBOOT HayaTb
& [YmHble cemu] = YCTaHoBUTb FBOOT cC USB HayaTb
CTaTtyc
[OCTYNH MCTOYH 1
C60lii MCTOYHMKOB 0
CTtaTtyc FBOOT YCTaHOB/E€HO
YMHble ceTun
HanmeHoBaHue O6o3Ha4YeHue Owana3oH PaspeweHue 3aB°p‘c5"e
HaCTPOWKN
YMHble ceTn SGA BuiBegeHo/BeegeHo | H/L BbiBeaeHo
TCP Homep nopTta TCP Homep nopTa 1025-65535 1 61499
OTtnpasuTb SGA cobbiThe OTtnp SGA cobbiT HATPEB NHuuumposaTh H/O Havatb
HArPEB!
OTnpasutb SGA cobbitne CTOM? | OTtnp SGA cobbitre CTOMN WHnummposatb H/0 Havatb
Ypaanute FBOOT Ypanute FBOOT WHuumrnposats H/A Hauatb
YcraHosuTe FBOOT ¢ USB® YcraHosuts FBOOT c USB | YHnunmposars HIA Hauatb

lMpumeyaHus:

1. Cobbimue HAPEB 6ydem ommnpasreHo rpuioXeHuro yMHbIE cemu.

2. Cobbimue CTOIl 6ydem ommnpasneHo npurioxeHuro yMHbIE cemu.

3.  Koeda gpaiin ycmaHoesneH ¢ USB, smom ¢halisl Konupyemcsi 8 9HeP2OHE3a8UCUMYI0 NaMsimb KOHMpPOIiepa.

Cratyc SGA
Cratyc OnucaHue KomeHTapum
[OCTYMHBbIX NCTOYHWNKOB OTobpaxaeT KONMMYECTBO  AOCTYMHbIX | ICTOYHUKM  3arpyxatoTcsi B NakeT
NCTOYHUKOB Ha RC. danna sga.fboot unun Ha pene yepes
npunoxexne SGA.
C6o1n NcTo4HUKoB OTobpaxaeT KONMMYecTBO WUCTOYHUKOB

KOTOpble He yaalloCb 3arpy3mTb B NakeT.

Cratyc FBOOT

Otob6paxaet ecnu FBOOT dain 6bin
YCTaHOBIIEH UMW HET.

FBOOT
WCTOYHMKM  BKIOYEHHblE B
sga.fboot 3arpyxatotcsi
SHEProHe3aBUCUMYHO

Korga

YCTaHOBIEH,
cann

B

namMaTb

yctponctea. YpaneHune FBOOT He

yoandaeTt NCTOYHUKN U3 NaMATH.

lpumeyaHus:

L] Ecnu umetomces HeucrnpasHbie UCMOYHUKU, 8epHUMECH 8 ripusnoxeHue SGA u nposepbme d)yHKuUOHaﬂbele

6710KU U CChINKU.

e  PabomocrnocobHocmb SGA He3asucuma om pexuma pabomsei ycmpodlcmea (MecmHbIl unnu QUCMaHUUOHHBbIU).

Anst nogpo6Horo onncaHus cMm. pykoBoacTeo nonb3oBatens NOJA 5019 YMHble CeTu (SGA).

PykoBoacTteo nonb3oBarensa OSM

YnpaBneHue v vHaAUKauuna
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8.5.2 3ameaneHue Noruku

ECnn KOMMYeCTBO MOTMYECKUX OMepaLnil CHKAET NPoM3BOAUTENbLHOCTL ycTpoictea ), pene orpaHnumnt
pearMpoBaHue forM4ecKkMx NpoLeccoB. 3ameaneHue forvkv npoussegeTcss Ha 30 MUHYT UM OO 3arpysku
HOBOW KOHUrypaLum NOTUKN UK nepesarpyskn CUCTEMbI.

Korga npumeHeHo 3amefneHue norviku, pene npumeHuT muHnmym 200 mc mHTepBan mexay obpaboTtkon
norunyeckunx cobbiTuin. Bo Bpemsi AaHHOro npoLecca HEKOTopble COBObITUS MOrYT ObiTh NPOMYLLEHbI.

lMpumeyaHue 1. Pene npumeHum 3ameldrneHue rocuku Koeda 200 unu 6osiee 5102U4ECKUX
8bI4UC/IEHUU MPOU3OWII0 Ha MpomsikeHuu tobbix 3 cekyHd. Bydem omobpaxxeHo
coobuweHue o HeucripasHocmu “llpobriema KoHuaypauuu soauku”. CM. Yacmb
11.6.

8.5.3 Mopor 3ameaneHna SGA

Ecnu konnyecTBo BbINOMHEHHbIX SGA COBbITMI B OQHOCEKYHOHOM NMPOMEXYTKE BpEMEHW MpeBbILaeT nopor
3amegnexus (150 cobbiTuin), NpUMEHsIETCA BPEMEHHAs 3adepKKa npexae Yem YCTPOMCTBO MOXET nepemnTu
K BbINOSIHEHMIO crieaytoLLero cobbiTus.

Mopor 3amenneHust M BpeMeHHasi 3adep)kka 3aBUCHAT OT KONMMYECTBa MNPUMNOXEHUA 3anyleHHbIX Ha
yCTpOMNCTBE, HanpuMmep, ecnv 3anylleHo ogHo SGA npuroxeHwe, TO Nocne BbiNonHeHust 150 cobbITui
BpeMeHHas 3aepkka cocTaBuT 1Mc, ecnu 3anylieHo Aea SGA NpUnoXeHus, To Kaxaoe npunoxeHue oyget
UMeTb Mopor 3ameaneHust 75 cobblTUA U BpeMeHHas 3adepxka GyneT 2mc, ecnv 3anyuieHo Tpu SGA
NPUNOXEHNs, TO Kaxaoe npunoxeHue byaet nMeTb nopor 3ameaneHns 50 cobblTUi 1 BpeMEHHasi 3aepKka
oyget 3mc u T.4.

lMpumeyaHus:

e BpemenHas 3adepxka 6ydem rpuMeHsIMbCS MObKO Ofisi 8CMPOEHHbIX MPUMIOXeHUl, Komopble docmuenu
npedenbHOE0 ropoea.

e Hayunasa c npowusku 1.16 u Oanee, pene dornyckaem OOHOBPEMEHHbIU 3arnyck He 6onee mpex SGA
8CMPOEHHbIX npunoxeHul (ecnu npunoxeHue SGA paspabomaHbl Orsi bosiee paHHUX 8ep-cull MPOWUBKU,
roxarnyticma, éHecume ece Heobxodumble UsMeHeHuUs, 4mobbl y6edumbCs, Ymo UCronb3yMCs MOIbKO mpu
pecypca).

e YV Bac moxem 6bimb HECKOIbKO 6HYMPEHHUX pPecypcos, C8si3aHHbIX C OOHUM rfpusioxeHuem SGA.
lNoxxanyticma, obpamumecb k Pykogodcmey rnonbzogameniss NOJA 5019 no aemomamu3sayuu yMHbIx cemel
(SGA) 05151 6oiee nodpobHOU uHpopmayuu.

m YnpaeneHue v uHAUKaUuus Pykosoacrteo nonb3osarena OSM
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9 YctaHoBKa

HOD,FOTOBKy OGOpyD,OBaHVIﬂ K yCTaHOBKe pekomMeHayeTCAa npoBoOnTb B ymcTom MaCTepCKOVI n nocne aToro
noaroToBJs1IeHHOE oGopy,qoaaHme AOCTaBIIATb Ha MECTO YCTaHOBKWU.

9.1 PacnakoBka o6opyanoBaHus

PBA OSM u wkad ynpasneHms RC ynakoBaHbl B OAWH SLLUK, KOTOPbIA COAEPXKUT:
e KpaTkoe onucaHue cTaHOapTHbIX MWCMbITAHUA WM PYKOBOACTBO MNONb30OBaTend B KapmMaHe [Ans
AOKYMEHTOB Lwkada ynpasnexHus RC
KoMmmyTaunoHHbIn moayne PBA OSM
Ckoby Ons kpenneHus Ha ornope 1 6onTbl ANs NPUCOeOUHEHUS K PEKITOY3epy
RC koHTponnep
CoeaunHuTenbHbIV Kabernb
TCH (ecnu npegycMoTpeHo 3aka3oM) 1 ckoba Ans KpenneHus Ha onope

TpaHCNOPTUPOBOYHBIA SLLMK OTKPLIBAETCA CO CTOPOHbI NaHenu 3adUKCUMpoBaHHOW neTnsMu. BepxHas
naHenb M GOKOBble MaHeNnu ALWMKa MOryT BbiTb yaaneHsl nytem 3armbaHus MeTanuyeckux netenb BBEPX,
yTO ObBecneumBaeT 4OCTYN ONA U3BMNEYEHUs NMPOAYKTA.

CTOPOXHO: HenpasunbHbI NogbeM peknoysepa OSM nnu
kadba ynpasneHuss RC MoOXeT NpuBECTM K TpaBMe Unu
oBpexaeHunto obopyaoBaHus.

9.2 NMoarotoBka wkKada ynpasneHuna RC

BaTapes wkada ynpaBneHus MOXeT ObiTb paspsikeHa BO BpeMsl TPaHCMOPTUPOBKU UNN xpaHeHus. Mepen
npoBegeHMEM NOArOTOBUTENbHBLIX MPOBEPOK, LWKad ynpaBneHns AomkeH ObiTb nogknoveH kK AC nuTaHumio.

9.2.1 CoepguHeHusa AC NMutaHus

Lkadba ynpasneHus RC gomkeH ObiTb nogkmoveH K AC nMTaHuio, coefuHeHHoe Yepe3 aBToMaT Lkada
ynpaBsneHus. Lkacdp ynpaBneHuss HacTpoeH Ha COOTBETCTBYIOLlee HanpsbkeHue nuTaHusa (110Bac wnu
220Bac) Ha 3aBoge NpousBoauTENs Mo 3anpocy KneHTa.

Cwm. yacTb 4.4 ans nogpo6HOro onucaHus KoHUrypaumm n NoAPo6GHOCTEN NO COEQUHEHUIO.

NPEAYNPEXOEHUE: HenpaBunbHoe NnoaknioyeHne
BCMOMOraTesibHOro UCTOYHMKA NUTaHNUS MOXET NPUBECTU K TpaBME
nnm noepexaeHuio obopyaosanus. MNpoBoa 3a3emneHys
JOOIMXEH 6bI1Tb noakntoYeH Ao NoJavu NnUTaHus Ha
BCromMoraTterbHbld UCTOMHUK NMUTAHUS.

9.2.2 CoBmectTumoctb RC n OSM

Peknoysep OSM wn wkad ynpasneHus RC conocTaBnsalTCAd U COBMECTHO TeCTUPYKTCA Ha 3aBofde
npounssBoguTensa. Tun pekroysepa onpegenserca cepuiHbiM Homepom OSM. BaxHo, 4TOOblI CEepUrHbIN
Homep OSM Ha KOMMYyTaLUWOHHOM MoAyrne coBnagarn ¢ cepurHbiM Homepom OSM 3anporpamMmpoBaHHOM B
RC koHTponnepe. Cm. yacTb 9.2.5.

Habop koadhdpuUMeHTOB KanubpoBKM [AaTyMKOB AOMKeH 6biTb 3anporpamvpoBaH B namsaTb pene RC
KOHTpoOnnepa pAnsi npoBedeHus U3MepeHur B npefenax cneumdukaumm. Bo Bpems nposegeHus

PykoeopcTeo nonb3osarens OSM YcraHoBKa m
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CTaHOapTHbIX 3aBOACKMX  MCMbITaHWW, KoadhpuumeHTbl kanubpoBku cBA3aHHble ¢ OSM  Gbinu
3anporpaMmmpoBaHHbl B namaTe RC KOTOpbIN MaeT B Komnnekte ¢ AaHHelM OSM. B cnyyae, ecnu 3710 He
Oblno nponsBegeHo, Habop KOPPEKTHbIX KO3(MUUMEHTOB KanvMbOpOBKM AaTyMka WM CEPUMHBLIA HOMEpP
peknoysepa OSM gosmkHbl ObITb 3anporpaMmpoBaHHbl B pene. KoadpdurumeHTbl namepenns OSM 3anucaHbl
BO BXOAsLWEM B KOMMMEKT KPAaTKOM ONUCaHUKN CTaHOapTHbLIX TECTOB.

lMapHas ycTaHOBka YCTPOWCTB HE NPUHUMNWanbHa, HO XenaTenbHa, B MPOTMBHOM Clyvyae M3MepeHus
napameTpoB NIMHUN MOTYT ObITb HEe TOYHbIMW. Ecnin TpebyeTcs nporpamupoBaHue gnsa gpyroro OSM, yactb
5.2 onucbiBaeT pacnonoxeHne HacTpoek namepeHmin RC. NHade, nporpammHoe obecneyeHne CMS moxeT
ObITb MCNOMNBL30BAHO ANs 3arpy3kun NpeaBapuUTenbHO NOArOTOBMNEHHON KOHUrypauuu darina.

OCTOPOXHO: HenpaBunbHble k0ahdnLUMEHTbI KanMOPOBKK
MOrYT NPUBECTU K BbIXOAY 3a Npeferbl 3aaHHON TOYHOCTH
N3MEPEHNS HANPSXKEHNS 1 TOKa.

Ecnun KoppekTHble HacTPOWKU U3MEPEHWUn Obinn yTepsiHbl, CBSXKUTEChb C BrnvkanmMm oduUcoM KommaHum
NOJA Power unn ee OuCTpubbLIOTEPOM Afs MOMyYeHUst HacTpoek. [Ons npeaocTaBneHust KOPPEeKTHbIX
HacTpoeK Bbl AOMKHbI ByaeTe cooWnUTb CEPUNHLIA HOMep peknoy3zepa OSM, KoTopbli HABWT Ha 3aBOACKOM
Tabnunyke.

9.2.3 NMepBOHaYanbHbIE NPOBEPKU

lWkad ynpaBneHuss RC nocTaBnsieTcs C HacTpolkamu 3awuTbl No ymondaHuo. [lepen BBOAOM B
aKcnnyartaumio, Heo6xoaMMO YCTAHOBUTL COOTBETCTBYIOLLME YCTABKM TSl KOPPEKTHOTO PYHKLMOHUPOBAHNSI.

lMepen Havanom TecTMpoBaHus ybeamtechb, 4TO nogknyeHo AC nwutaHue. [llocne aToro, oTkpowute
3alUMTHYI0 ABepuUy U BKMunTe aBTomat batapeun. YbeamTech, 4To Ha akpaHe 1Y nossunocb cooblieHne o
3anycke cuctembl, muraet ceetoguogq CUCTEMA B PABOTE Ha Y u gpyrve Ha SIM, pene un I/O moayne
(moaynsix).

1. Haxmwute nobyto kHonky Ha Y gna sknodeHus XKKIO ¢ otobpaxeHuem akpaHa CTATYC
CUCTEMBbI.

HaBuraumsa no naHenu

[Bkrirouume naHersns] = [CTATYC CUCTEMbBI = CTATYC CUCTEMI
»OCHOBHbIE« MPEAYNPEXAEHMA HEMCNPABHOCTU

laTta/Bpems : 21/01/2011, 10:00:18

KoHdur : 3 ¢da3Hbii, Peknoy3ep
craTyc : BKJ4YeH
Nn3mepeHus KayecTBO 3/3Hepruu
BX0Abl/BbIXOAbl UCTOYHUK NUTaHUA
3aymTa MopTbl KOMMYHUKaLUK
ABTOMATUKA NMPOTOKObI

Jlorvka

m YcraHoBKa PykosoacTteo nonb3osarena OSM
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MpoBepbTe AaTy 1 Bpems. MHCTPyKLMA NO HACTpoVike AaThl M BpeMeHU nsobpaxeHa Huxe.

Hasurauus no naHenu

[Bkriroyume naHesnb] = [CTATYC CUCTEMBI] =
[Haxmume CBEPOC]

g

[[TTABHOE MEHIO]

& [Hacmpoliku cucmembi]

& [Hacmpoliku YPB] =

JaTa:
Bpems :

dopMaT AaThl
dopMaT BpeMeHMU
Yacoson noac (4)

HACTPOWKU YACOB PEAJIBHOIO BPEMEHWU

21/01/11
14:12:10

aA/ MM/
24 4yacoBom
+00.00

Beibepute napameTp, BBeaMTe naporsb (naposb no ymonyaruio “NOJA”), nameHnTe HacTPOWKY.

|/|CﬂOﬂb3yVITe CTpeJsikn and n3AMeHeHnA HacTpoeK.

Haxmnte BBOL ons npumeHeHnst uameHeHun nnn CEPOC ans oTMeHb!.

2. Bbibepute MPEAYMNPEXOEHUA wnn HEUCMNPABHOCTWU u Haxmute BBO[ gna npocmoTtpa

nogpo6bHocTen.

Hasuvrauuns no naHenu

[Bkrroyume naHenb] = [CTATYC CUCTEMBI]
& [MPEQYMPEXKAOEHUS] =

CTATYC CUCTEMbI

OCHOBHbIE »MNPEAYNPEXAEHUA HEWCNPABHOCTU

21/01/2011, 14:12:18
OSM oTcoeanHeH

Haxmnte CBPOC gns Bo3spata B meHio CTATYC CUCTEMBbI.

3. Bbibepute “UcTouHMK NUTaHMA”, BbIGepuTe Bbixod BHELUHEN HAry3ku n nameHute yctaeky ¢ OTkn Ha

Bkn.
HaBwvrauus no naHenu
[Bkmoyume naHens] = [CTATYC CUCTEMBI]

& [MecmoyHuk numaHusl]

& [MumaHue sHewHell Hazpy3ku] =

CTATYC UCTOYHUKA TMUTAHUA

NnocneaHee OTKA MUTaHUA:
12:01:14 16/11/2010

AC nuTaHwue

HanpsixeHue 6atapeu (Ubt)
Tok baTapeu (Ibt)

3apsaa batapeun (%)
MUTaHWe BHeIHEeN Harpy3ku
TecTupoBaHue bHaTapewu

Pe3ynbTaThl NpoBepku baTapewu:
04:44:03 AM 02/10/2015
TecT 6aTapen nponaeH ycnewHo

oTKn
13.8B
0.50A
100

OTKN
HayaTb

Y6egutecb, 4To HanpskeHve B 12Bdc npucyTCTByeT Ha TepMuHanax BHELUHEW Harpy3kM mogyns
SIM. YcTaHOoBUTE HanpsiKeHne NUTaHUsi BHELLHEN Harpy3kn o6paTtHo Ha oTkn, Haxmnte CBEPOC ans

Bo3Bparta B MeHio CTATYC CUCTEMBbI.

PykoBoacTeo nonb3oBarena OSM

YcraHoBKa
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4. Ecnn YCTaHOBJI€Hbl OONOJIHUTENbHbIE MOAYINN

I/O, ybegutecb, 4TO MUralT CBeTOAUOAHbIE

uHaukaTopbl paboTel Mogynen. Ceetoauog I/O moaynsa 1, MuraeT oguH pa3s B CeKyHay, cBeToaunon

I/O mogynsi 2, MuraeT ABa pasa B CeKyHay.

HaBuraumsa no naHenu

[Bkrirouume naHesnb] = [CTATYC CUCTEMbI] = [Haxmume CBPOC]

4
[FTTABHOE MEHIO]
& [Hacmpoliku cucmembi]

& [Hacmpoliku 1/0] =

HACTPOVKM BXOZOB/BbIXOA0B

PexmMm yCcTpoucTBa
MeCTHble BXOJbl:
I/0 1:
I/0 2:

KoHdpurypaums I/0
CepuitHbIi HoMep
0151200090407

MeCTHbIN
MeCTHbIN
MeCTHbIN

I/0 Homep
1

Y6eautechb, 4To cepuiHbin HoMep I/O mogynsa (Moaynen) oTtobpaxaeTcsa Ha naHenu.

5. C skpaHa CTATYC CUCTEMBbI, BbiGepute 1 npocmoTtpute Bxoabl/Beixoabl, 4ToObl yoeauTecs, 4To
/0 mogynu oTtobpaxatotca koppekTtHo. Obpatute BHMMaHue, ecnu /O mMogynb He NOLACOEAMHEH,
unu BbiBegeH, H/ 6ynet otobpaxeHo B cpoke CTaTyc BXOA0B/BbIXOAOB.

HaBuraumns no naHenu
[Bkriroyume naHesnb] = [CTATYC CUCTEMBI]
& [Bx00bI/Bbix0o0bi] =

CTATYC BXOAO0B/BbIXOA0B

MeCTHble BXOJbl: BbiBeJeHO
1 2 3
Na Na Na

I/0 moaynb 1: BbiBeJ,eHO

1 2 3 4 5 6 7 8
OTKN OTKA OTKN OTKA OTKA OTKA OTKA OTKA
OTKN OTKA OTKN OTKA OTKA OTKA OTKA OTKA

Bx:
BbIX :

I/0 Moaynb 2: BbiBe,eHO
1 2 3 4 5 6 7 8

BxX: H/D H/B H/A H/D H/A H/D H/A H/L
Beix:  H/A H/A H/A H/D H/A H/A H/A H/L
OCHOBHbIE HAaCTPOWKM
HaumeHoBaHue | O6o3HaveHue [dwana3soH Pa3pelwieHue | 3aBoAcKue HaCTPOMKHU
1/0 mogynb 1 /101 BbiBegeHo/BeeneHo/Tectl/Tect2/Tect3 | — BbiBegeHo
lMpumeyvaHue: Bsibop pexumos (BoiBeoeHo/BeegeHo/Tect1/Tect2/TecTt3) npumeHuM mosnbKo 8 mom criyqae. Ecnu

ecriu coomeemcmaeeHHbIlU MOQysb NMPUCOeOUHEH U ycmaHoerieHa c8si3b Mexdy modynem u [1Y.

6. Bbibepute pexum Tect1 gnsa 1/O mogyns. B atom pexume, npunoxeHne pabodero HanpsKeHus K
nobomMy Bxogy npvBedeT K M3MEHEHWI0 COCTOSHMSA BCEX BbIXxOAOB. [MpuknagbiBas HanpskeHue K
KaxxgoMy Bxogy ybeoutecb B UBMEHEHMU COCTOSIHUS BCex BbixogoB. Cm. yacTb 8.4.2.

7. To 3aBeplleHUO, YCTAHOBUTE MNPOTECTUPOBAHHBLIA MOAYNb OOpaTHO B COCTOSIHUE BbIBEAEHO.
Haxmunte CBEPOC gna sosspata B MeHio CTATYC CUCTEMBbI.

BhllwenepeyuncneHHble NPoBepKN NoATBepXAalT paboTocnocoBGHOCTL cucTembl RC ynpaBneHus U, YTo oHa
MOXeT BbITb coefiMHeHa ¢ peknoysepom OSM Ans AanbHeLero TeCTUPOBaHus.

YcraHoBKa

PykoBoacTteo nonb3oBarensa OSM
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9.2.4 CoeanHuTenbHbLIN Kabenb

CHMMHUTE NNacTUKOBYHO 3aLLUMTHYIO YNAKOBKY C KOHLIOB Kabens n ocMoTpuTe coeamHeHus u cam kabenb Ha
HanMyme NoBpPEXAEHUN.

MpucoeanHute kabenb Kk pasbeMy moaynst SIM BHyTpu Lwwkadpa ynpasneHus. 3adukcupynte coegnHeHue
npv NoMowy 3axmma (Haxmute Ha 3aXMMHOE KOMbLOo M NPOBEPHUTE A0 KIuKa, NpMMepHo 1/3 oT nosiHoro
noBopoTa).

Y6eauntech, 4YTo Kabenb He noaBepXeH 4Yype3dMmepHOMYy HaTAXeHUo 00 TOoro, Kak kabenb 6y,qu 3aKpensreH B
oTBEpCcTUN LUKaCba ynpaslieHnda anda coeanHunTesibHoro kabens.

OCTOPOXHO: KoHTponbHbI Kabesnb MMeeT MUHUManbHbIN
aguyc nsrnba 150 mm. He ncnonb3yire MeHbLIMe 3Ha4YeHNs
afuyca u3ruba Bo BPEMS YCTaHOBKM, NOCKOMbKY KOHTPOIIbHbI
abenb OyAeT NoBpeXaeH.

9.25 Pa6ota peknoysepa OSM

Mocne u3Bne4yeHusi peknoysepa OSM M3 TPAHCMOPTUPOBOYHOMO SALMKA OH OOIMKEeH OblTb MOMELLEH Ha
paboynit CTONM N POBHYIO NOBEPXHOCTb.

1. lMpucoegnHuTe CoeaMHUTENbHBIA Kabenb K pasbemy B OCHOBaHUM peknoysepa M yGeauTecb, YTo
pa3beM HagexHo 3adhMKCMpPOOBaH MPY NMOMOLLY COOTBETCTBYHOLLMNX 3aXKUMOB.

2. Haxmute kHonky BKJI/OTKJT naHenu ynpaenenus. MNogoxauTte 60 cekyHn (pekomeHgyemoe BpeMsi
NOMHON 3apsaKM KOHAEHCATOPOB BKIMIOYEHNS U OTKITIOYEHUS rMaBHbIX KOHTAKTOB) A0 Havana paboTbl
C peknoysepoM. Yb6eautecb, YTO CEPUNHBbIA HOMEpP U Mogenb peknoysepa OSM coBnagarT C
CEPUIAHBIM HOMEPOM 1 MOAENbI 0TObBpaeHHbIMU Ha akpaHe Y. YbeauTtech, YTO roput CBETOAMOA,
OTpaxaroLmin MOMOXEHNe rMaBHbIX KOHTAKTOB U COBNagaeT C UHAMKATOPOM MOMOXEHWUS FMNaBHbIX
KOHTaKTOB B OCHOBaHuMM peknoysepa. Ecnn OSM BknoyeH, HaxmuTte kHonky OTKIT Ha MY u
ybeguTechb, UYTO peKrnoysep OTKIYWNCS, TOpPUT CBETOAMOA OTKIOYEHHOIO MOSIOXKEHWS NaBHbIX
KOHTaKTOB M MHOMKATOP Ha peknoy3epe rnokasbiBaeT OTKIOYEHHOE COCTOSIHUE.

3. Haxmute KPpaCHYK KHOMKY BKJT n y6ep,|/|Ter, YTO pPeKrnoysep BKMK4YUIiicA U roput ceetogmon
BKITFOYEHHOIo COCTOAHUA.

4. Ortknounte OSM NUCNOJb3yA KOJIbLLO MEXaHUYeCKOro OTKIK4YeHUa u y6eﬂ,MTer, YTO MeXaHU3M
npuBOAUT K OTKITHOYEHUIO MMaBHbIX KOHTAGKTOB.

5. Bknounte MY, Ha akpaHe nosiButca okHo ‘CTATYC CUCTEMBbBI'. Beibepute ‘TlpeaynpexgeHus’ m
ybeautecb, 4TO OTOOpakeHO coobuweHne ‘MexaHudeckuin 3anpet AlNB’. 370 03HayaeT, 4TO
peknoysep He MOXeT ObITb BkNoveH. Haxmute kHonky BKI1 Ha MY n ybeanTtech, 4YTo BKNHOYEHME
rMaBHbIX KOHTAKTOB HE MOXeT OblTb NPOM3BEAEHO.

6. HaxmuTe Ha KOMbLO MEXaHUYECKOro OTKITIYEHUs Ansi BO3BpaTa pekrioy3epa B paboyee CoCTosiHME.
Y6eautech, 4To HaxkaTue kHorku BKIT npuBoauT K BKNIOYEHUIO FMaBHBIX KOHTAKTOB pekrioy3epa.

7. TlepengnTte B MeHO ‘HacTporkm cucTeMbl’, Kak NMoka3aHo Ha guarpaMMe Huxe u ybeautechb, YTo
cepuiiHbin Homep OSM oTobpaxeHHbit Ha 1Y coBnagaeT ¢ HOMEPOM HaOUTbIM Ha Tabnuyke
peknoy3epa. Takke ybeguTecb, 4TO KO3pMUMEHTHI HanpsbkeHns OSM  coBnagalT C
KoabhmLMEHTaMN YKa3aHHBbIMY Ha JOKYMEHTE TECTMPOBAHNSA NOCTaBNsSEMOM C peknoy3depom OSM.

PykoeopcTeo nonb3osarens OSM YcraHoBKa m
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Hasuraums no naHenmu

KAJIMEPOBKA OSM
[Bkriroyume naHesnb] = [CTATYC CUCTEMbI = Mozenb OSM SM 38-12-800-300
[Haxmume CBPOC] Tun OSM 3 ha3HbIn
g CepuiiHbIA HoMep OSM 0200112080770
[FTTABHOE MEHHO] KoahouumneHTbl OSM:
& [Hacmpoliku cucmembi] A/KA A/MB A/MB
% [Kanu6poska 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. Haxmnute CEPOC ans Bo3sspaTa Ha cTpaHuly HACTPOWKW CUCTEMBI.
9. Y6eauTecb, YTO rMaBHbIE KOHTAKTbI PEKMOY3epa HAaxXoasaTCsS BO BKITFOYEHHOM COCTOSIHUM.

10. Ha ctpaHuue CTATYC CUCTEMbI Bbibepete ‘Uamepenus’. IMyctute 20A TOK, noodyepenHo Mo
oaHol hase 3a pas u ybeauTecb, YTO MOKasaHUS TOKOB basbl M 3EMMM KOPPEKTHbI ANs KaxJon

dasbl.
Hasurauusa no naHenwu W3MEPEHMSA
[Bxrmodume nanens] = [CTATYC CUCTEMbI) | >MOWHOCTb< SHeprua no pasam
Ipyrue DHeprua 3x ¢asHan
& [U3mepenrust] =
HanpsxeHnsa (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 0 c 0
N 20 12 0

11. MNMpn HeoBxoaANMOCTN NPOBeAEeHUS BbICOKOBOSbTHbLIX TECTOB, CM. YacTb 9.3.2.
12. BoiknouuTte MY Haxas kHonky BKIT/OTKIT n otcoeanHute AC nutaHue.

13. OTkNYnNTE COEANHUTENbHbIN Kabenb U NOMecTUTe NNacTUKOBYK 3alUUTy OT BJ1arn n Nbiyin 06paTHO
Ha KOHTaKTbl pa3bemMa.

BbllwenepeuncrneHHble AeNCTBUA NOATBEPKAANT KOPPEKTHYHO paboTocnocobHocTe OSM n RC.

9.2.6 MNMporpamupoBaHune yctaBok

YcraBku wkada ynpaesneHmss RC gormkHbl ObITb 3anporpammpoBaHHbl KOMMETEHTHBIM TEXHUKOM CO 3HAHWEM
obopynoBaHusa, CMS (SCADA KOMMYHMKaLMKM), Kak ONMCaHO B AAaHHOM PYKOBOACTBE M B COOTBETCTBUM C
Ha3Ha4YeHneM yCTPOMCTBA KOHKPETHOMY NPUMEHEHNIO.

NOHNMaHWA OﬁOpy}J,OBaHVIﬂ n ycnosvuh OGCJ'Iy)KVIBaHVIﬂ.

HenpaBunbHble HAaCTPOVKM NpUBEYT K HeNpaBunbHoW paboTte

YcTaBku MoryT 6bITb BBEAEHbI BpYyUHYHO Yepes Y unu nepegaHsl 13 nporpammHoro obecneyeHna CMS. Cwm.
yacTb 4.3 lNporpammHoe obecneveHne CMS. lNporpammpoBaHne MoOXeT OblTb NPOM3BEAEHO HA MecTe Unm

m YcraHoBKa PykosoacTteo nonb3osarena OSM
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13 MacTepCKON C KOMbMNbIOTEPOM C NPeayCTaHOBNEHHbIM NporpaMmmMbiM obecneceHnem CMS Ha ycMOTpeHue
none3oBatensa. [ns npenoTeBpalleHUs HeaBTOPU3OBAHHbIX M3MEHEHUM B HACTpoOMKax WNKU ycTaBKaX
peKkoMeHayeTCsl CMEHUTb NpeaycTaHoBeHHbIN naponb “NOJA”. CMm. yacTb 11.10.5.

9.3 NoarotoBka peknoysepa OSM

9.3.1 TepMuHanbl BbICOKOBONbLTHOro coeagnHeHna OSM

lMpoBepbTe, 4YTO BbLICOKOBOSbTHblIE TepMUHanbl OSM He 3arpsisHeHbl. [anbHenwen noaroToBKM He
TpebyeTca.

9.3.2 BbiCOKOBONbTHOE UCMbITaHUE ﬂpOMbILUﬂeHHOVI 4YacToTbl

Bce yctponictBa HapyxHoro npumeHeHns NOJA Power npoxOAsiT BbICOKOBOSbTHbIE — MCMATaHUA
NPOMBILLAIEHHOW YacToTbl B COOTBETCTBUM C TpebosaHmamu ANSI C37.60 u TecTupoBaHMe Ha YaCTUYHbIE
paspsiabl nepen oTnpaBfieHMeM c 3aBoga npoussoauTens. [Npu HeobxoaMMocTu NpoBedeHUst TECTOB MO
HaNPSKEHMIO NPOMbILLIIEHHON YacToTbl Nepes BBOAOM B 3KCMNNYyNTaUMio, peKOMEHAYeTCs TECTUPOBAHNE Ha
Bblaepxky 80% ANSI C37.60 ons noaATBEPXKAEHMS LLENOCTHOCTU n3onsumm 6e3 YypeamepHoro Bo3aencTBus
Ha KOMMOHEHTbI m3onsaumn. MNoabem HanpsikeHus B cootBeTcTBMM ¢ TOCT 1516.2 n. 7.2.4, MNT33I n.
3.6.18.

HoMuHanbHoe HanpsikeHve o6opynoBaHusa | PekomeHgoBaHHoe 1 MUHYTHOe HanpsikeHue Ans TecTMpoBaHUs
10xB 33.6kB AC 50kB DC
20kB 52kB AC 60kB DC
35kB 76kB AC 80kB DC

MopaniTe HanpshkeHWe K BbICOKOBONbTHOM Lenu OSM B COOTBETCTBMM C BbllLENpuBEAEHHON Tabnuuen Ha
OLHY MUHYTY.
Bbicokoe HanpsikeHme OOMKHO OblTb MO4AHO TOMBKO Ha BbICOKOBOSIbTHbIE TEpMUHaNbl OSM.

Peknoysep OSM pgomkeH ObITb coegvHeH co wkadom ynpaBneHus RC coeguHuTenbHbIM kabenew.
[(MaBHble KOHTaTKbl PEKNoy3epa A0MMKHbI ObiTb BO BKITHOYEHHOM COCTOSIHUW.

1. CoeavHute TO4YKM 3aszemrieHus (MCronb3yss MUHUMYM 1.5mMm° npoeoa) OSM peknoysepa, RC wu
TEeCToBOro 000pyLoBaHUSA C 3eMMEN.

2. Tpu Wcnonb3oBaHWM OOHOMA3HOIO TECTOBOro 06OpyAoOBaHUs, TECcTUpYyTe Kaxayl dasy
VMHOMBMAYANbHO WKW, €cnu NpeanoyYTUTENbHO, OOHOBPEMEHHO Bce Tpu ¢oasbl. Mcnonbayinte
npeaoxpaHUTeNbHbIN NPoBoA AN COeAnHeHus das.

MopaiitTe dpasHoe HanpshkeHWe CUCTeMbl Ha BbICOKOBOSIbTHbIE TepMUHanbl OSM.

4. Ha ctpaHuuye CTATYC CUCTEMBbI Bbibepute “Uamepenuns”. MNoareepante nokasaHUs HanpskeHUn
Ha KaXgoMm M3 LWeCTn TEPMUHAIIOB.

H W3MEPEHUA
aBUraLA NO naHenm >MOWHOCTb< SHeprus no tasam
[Bkntodyume naHenb] = [CTATYC CUCTEMBI) Apyrue SHeprua 3x ¢hasHas
& [Mameperus] = HanpsaxeHusa (kB):
A 6.3 B 6.3 C 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 O c o
N O I2 0

5. OTtknoumnTe BbICOKOE HanpsKeHe U 0TCOeANHUTE BbICOKOBOSIbTHbIE TepMuHarbl OSM.

PykoeopcTeo nonb3osarens OSM YcraHoBKa m
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6. OtcoeanHuTe coeamHUTENbHBIN Kabenb OT peknoysepa OSM.

OCTOPOXHO: HenpaBunbHoe NogKMtOYEHNE MUTAHNS UMK
Ype3MepHOoe HamnpsbkeHne MOryT NPUBECTU K NOBPEXAEHUI0
..... obopyaoBaHus

NMPEAYNPEXAOEHUE: HenpasunbHoe 3a3emrneHne pekroysepa,
LY vnu ncneitatenbHoro 06opyaoBaHvsi npueeaeT K NosiBIIEeHU0
OMacHOro HanpsKeHUsl, KOTOPOEe MOXET NPUBECTU K TpaBMam
nepcoHana unv cCMepTu U1 NOBPEXAEHUIO 000pya0BaHNUS.
Tonbko nepcoHan, oby4yeHHbIN TecTpoBaHnio Ha BH, gonxeH

9.3.3 MoHTaXxHoe KpenneHue

MoHTaxHoe kpennexue Ha onepe Ansa OSM15-310 n OSM27-310 06bI4HO NOCTaBASATCA NPUKPENIEHHLIMU
K KOMMYTauMOHHOMY MoOAynio peknoysepa. [[Ona OSM38-300 MOHTaxHOe KpenneHne Heobxoammo
NPUKPENUTb CaMoCTOATENbHO. [Ns MNpUKpenneHnss MOHTaXHoW ckobbl k OSM15-310, OSM27-310 wnu
OSM38-300 ncnonb3ynTe nocraensieMble B koMmnnekte M12 60onTbl 1 Wanobi.

[Ba M20 6GonTta Ansl NPUKPENnieHWst MOHTaXHOW CKOObl K OMOpe He MpunaralTcs C NOCTaBnAsieMbIM
obopyaoBaHUeEM.

9.4 YcTaHOBKa Ha y4yacTKe

HwxenepeuncrneHHble pekoMeHJaumMmn paspaboTaHbl C Lenbio MUHUMU3auuM Tpyaos3atpaT Npu ycTaHOBKe
ob6opynoBaHusl U U3bexaHns NoBpeXxaeHui.

OCTOPOXHO: HecobntogeHne pekomeHaauuii No ycTaHoBKe
MOXET NPUBECTY K NOBPEXAEHMIO 060pyA0BaHNS.

NPEOYNPEXOEHUE: Mpu yctaHoBKe Mnn aKkcnyaTauum
[JaHHoro obopyaoBaHusi cobnogalite Bce MeCTHblE NpaBuna
TexHUKkK 6e3onacHocTi. HeBbINonHeHve aToro TpeboBaHus MOXeT
NPUBECTU K CMEPTMN UIM CEPbE3HLIM TPaBMaM.

94.1 TpaHcnopTUpPOBKaA K MECTY YCTaHOBKMU

Ans TpaHCnopTUpOBKM 0GOPYOOBaHUA K MeCTy YCTaHOBKM peknoysep, RC M coeguHuTenbHbI Kabenb
[OJDKHbI ObITb YriakoBaHbl 0GpaTHO B TPaHCMOPTUPOBOYHbIN ALLMK, Kak OblNo 4OCTaBMEHO ¢ 3aBoAa.

Jlloboe obopynoBaHme KOTOpoe MOXET ObiTb MOBPEXAEHO OT BO3AEWCTBUS MbIK, FPsidv, BOObl, UK BNaru
AOMMKHbl XPaHUTbLCA B YUCTOTE U CyXWMX YCIOBMSX, nepen TeM Kak obopygoBaHue OyadeT ycTaHOBMEHO.
Hanpumep, o6a KoHUa OTCOEOVUHEHHOIr0 COEAMHUTENbHOrO kabensi OOMmKeHbl ObiTb 3aKpbITbl 3ALLMTHOM
YNaKOBKOM Kak ObIf10 JOCTaBIEHO C 3aBOAa.

9.4.2 BbICOKOBONbLTHbLIN OrpaHn4uTenb nepeHanpsikeHua (OlNMH)
lMepen ycTaHOBKOW pekroy3epa Ha ornope pekoMenyeTcsi YCTaHOBUTb BbICOKOBOSbTHbIE OMNH Ha OSM.

Bce wecte OlNH moryt ObiTb 3akpenneHbl Ha KOMMYTALUWOHHOM MoAyre Ha NpedyCMOTPEHHbIX Toukax
kpenneHus. Onsa kpenneHusa OMNH Ha kKoMMyTaLMOHHOM Moayrne npeaycMoTpeHbl 13MM oTBEpPCTUS.

m YcraHoBKa PykosoacTteo nonb3osarena OSM
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D,J'IH coeguHeHna C npoBogamMu BbICOKOBONbTHOW JIMHWMK pekomMmeHayeTCca ucnonb3oBaTb MaleYyHble
coeUHEeHNA N MMHUMalbHO BO3MOXHYKO ONTMHHY nNpoBoAa.

943 YctaHoBka OSM

OSM umeeT YyeTbipe Toukn noavema. lNepen nogbemomM, yoeantech, YTO MOHTaXHasi ckoba ycTaHOBMEHa Ha
OSM.

MoHTaxHas ckoba 3akpennsieTcst Ha cTonbe apyms M20 6ontamm ¢ paccTosHMEM MexXady LeHTpoB 280MM.
3aTtaHnTe BepxHUM 6ONT, MOCne 3TOro BCTaBbTe U 3aTAHUTE HWXKHUI BONT OIS 3aKpenneHns peknoysepa Ha
onope.

MoHTaxkHasi ckoba Takke MOXeT OblTb MCTONb30BaHa ANs KPenneHus peknoysepa Ha 6eToHHON ornope npu
nomoLly 6onta Npoxoasiero Yepes BepxHee OTBEPCTME WU CTallbHOM NEHTbI MPOXOASLLEN Yepe3 HIKHee
OTBEPCTME U BOKPYT OMNOpbl.

lMpumeyaHue: MoHmaxHasi ckoba makxe ro3eosnsgem ucronb3oeams C-3aXuMbl, KaKk anbmepHamugy 6051mosomy
KpernneHuro.

CoeaunHnTE BBICOKOBOSIbTHbIE MPOBOAA C BbICOKOBOMBTHBIMU TYHHENBbHLIMW COEOVHEHUSIMA Ha KaXKOoM
BbICOKOBONbTHOM BBOAe. 3aTtsaHuTe OOonTbl C  BHYTPEHHUM LUECTUTPAHHMKOM MNpW  MOMOLM  8MM
LecTurpaHHoro knoya go 30Hw.

Ecnun BbICOKOBOMbTHBIE BBOALI MMEIKOT MarnbMOBble COEQUHEHUS, Ucnonb3ynte M12 6onTel AN KpenneHus
COOTBETCTBYIOLLNX HAKOHEYHMKOB NPOBOAOB. 3aTtsHMTe 6onTbl A0 50HM.

Bacbukecmpyiite coeamHmTenbHbIn Kabenb B OSM korga OSM 3akpenneH Ha onope.

lMpedynpexdeHue: KommymauyuoHHbIU mMolyris OSM 06bI4HO 3akpernsissemcsi 8 20pU30HMarlbHOM 0/I0KEeHUU.
lpu He8o03MOXHOCMU 3aKperieHUss MOOyrisi 8 20PU30HMAlIbHOM MOIOXEHUU, OH makKXxe Moxem 6bimb
ycmaHoesieH 8 8epmuKaslbHOM [10JI0XKeHUU 6e3 3Ha4yumersibHo20 6/UsiHUSI Ha CcKopocmb pabomsi
peknoysepa. Ecnu Oyeoeas 3awjuma ykasbigeaem 6HU3, mo Oyzoeas 3awuma Moxem He pabomamb U
HadexxHocmb 3aujumbl OormKkHa 6bimb NepecMompeHa.

MOHTa>HBI KPOHLUTENH

BbICOKOBOJIbTHOIO Moayn4a /___..Onopa
___Xomyt
OsM __XomyT

S—

CTtaHpapTHOe KpernsieHMe Ha onope C UCnonb3oBaHUeM C-clamps

94.4 YctaHoBka RC

RC unmeeT gBe TOukvM nogbema B BepxXHEW 4acTu ero MOHTaxHoro kpennexus. Lkad ynpaeneHns RC
dumKeupyeTcst Ha orope Npv NoMmoLuy B6ONTOB MMM CaMOpPe30B C AnamMeTpom A0 22MM. 3aTaHUTe BEPXHUN
bonT, nocne 3TOro BCTaBbTe W 3aTaHWTE HWKHWKA GonT. Cm. yacte 4.1.1 gnsa onucaHus rabapuTHbIX
pasMepoB LKada ynpasreHus.

Pykosoacrteo nonb3osarena OSM YcraHoBKa
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9.4.5 3asemneHue

Peknoysep OSM 3asemnsietcs nNo CPeAcTBOM LwecTurpaHHoro 6onta MI12 (Touyka 3asemMneHus),
pacnosioXXeHHOoro Ha 3ap,He17| CTE€HKE KOMMYTaLUMOHHOIro Mmoayn4.

RC 3asemngeTrca no cpeacTBOM LWecTurpaHHoro 6onta M12 (Touka 3a3emneHusi), pacrnoniOXeHHOro Ha
HWXHEN CTEHKe LWKada ynpaBneHus.

HakoHeYHMKK npoBoJda 3a3eMJieHnA pekoMeHayeTCa 3aTtdarmBartb 40 40HMm.

He pomkHO ObITb MeTannuyeckux Mosioc 3as3eMfieHnss NMbo  3a3eMnsALmMX npoBoAoOB MeXAy Bbl-
COKOBOJ1bTHbIM BBOAOM U OrpaHn4nTenem ﬂepeHaI’IpFI)KEHVIﬁ OlMH, HaTsKHBbIM N30J1ATOPOM.

MuHuMmanbHble TpeboBaHUS K NPOBOAHMKY 3a3emrieHuns peknoysepa OSM u wkada ynpaenenunsa RC:
e 35mMm? MeaHbIN NpoBO
e HakoHe4YHuKM 0BGXXMMHOro TMna

e [lnaweyHble 3axuMbl ONS COeAMHEHUA KOpOTKoro nposogHuka oT RC ¢ uenbHbIM NpOBOAOM
3azemneHns OSM. Cwm. guarpammy HUXe.

MPEOYNPEXOEHUE: TnasHbit sasemnsiolmit npoBoAHNK, MayLLmMi OT
OSM K 3azemnsioLLemMy YyCTPOUCTBY Yy OCHOBAHWS ONOpPbI, AOMKEH BbIMONHATHCA

6e3 pa3pbiBoB. 3azemnenve LY npucoeanHsaeTcs kK OCHOBHOMY
3a3emMnsoLLEMY NPOBOAHUKY, HE pa3pbiBasi FMaBHbI 3a3eM SO

NPOBOAHMK.

m YcraHoBKa PykosoacTteo nonb3osarena OSM
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9.4.6 3awuTa oT nTIL,

D,J'IH BbICOKOBOJbTHbLIX COeANHEHNI pekoMmeHOyeTCcAa ncnonb3oBaTtb 3alUUTHbIE KOJINakun OT NTuy, 1
N30JTIMpoBaHHbIE NpoBOoAa.

3alnTHbIE KONNakn OOMKHbI BbITb YCTaHOBJIE€HbI NO4 BEPXHNM pe6p0M n3ondaunm BbICOKOBOJIbTHbIX BBOOOB,
B TaKOM Cly4yae OJIMHHa NyTn YTe4Kn oCTaeTCAd HEN3MEHHOWN.

lMpumeyaHus:

e OSM38-300 ycmaHosku mpebyrwue 170kB BIL OosmxHbl 8 06si3amenibHOM Mopsdke uMemb 3aujumHble
KoJsinaku om nmuu.

e OSM38-300 ycmaHosku mpebyrowue 195«kB BIL domxHbl 8 0b6si3amenibHOM Mopsdke umemb 3awjumHble
Kofiraku om rmuuy, U U30/10p08aHHbIe rpoeoda.

94.7 AC nutaHue

Lkad ynpaBneHus peknoysepom pacymTaH Ha nogkniodeHne kak Kk 110Bac, Tak u k 220Bac nutaHuto.

Mepen BKMOYEHWEM MUTaAHWA MPOBEPbTE HACTPOMKM NOAABAEMOro HarnpshkeHuss u ybeautechb, 4TO
YCTaHOBMNEHbl COOTBETCTBYHOLLME HACTPOMKM.

Cwm. yactb 4.4 gns nogpo6HOro onncaHusa CoeauHeEHNs.

9.4.7.1 HU3KOBONbTHbLIN OrpaHUYUTESNb NEepeHanpsXXeHus

PeKOMeHD,yeTCFI yCTaHaB1MBaTb HU3KOBOJIbTHbIE OrpaHU4nUTENIN nNepeHanpsaXeHna B TOYKe nodayun AC
NMMTaHNA, K TepMmmHanamv TCH vnu oTBETBNEHMSA OT CETWU.

9.4.8 UHTepdenc ceasm

Co wkadom ynpaBneHusi pekroy3epoM MOXeT ObiTb YCTaHOBIEHO AUCTAHLUMWOHHOE COeaMHEHME MnyTem
ucnonb3oBaHusa mogynen /O wnu coeguHeHneM ¢ uHTepdenicom SCADA. B nwbom cnydae, Bcs
coeavHUTENbHAs NPOBOAKA OOMMKHA ObiTb M3 3KPAHWPOBAHHbLIX MPOBOAOB C 3KPaHOM 3a3EMIIEHHbIM Ha
3a3emrneHune wkada ynpaeneHns TONbKO C OOHOro KoHua. MecTa Bbixoga NpoBOAKM U3 LWkada ynpaBreHns
OOIMKHbI  ObITb  OCHaLeHbl cooTBeTcTBYyOWMMKU RFI  cdbepputoBbiMM  (hunbTpamu  pacnonoXeHHbIMU
MaKcMMarnbHO 61M3Ko (C BHYTPEHHEN CTOPOHBI LKadha ynpasneHns) K HYUXKHEN CTeHKe wKada yrnpaBneHus.

OnTuyeckasa nnu ranbBaHudeckas namnaums n OMNH gormkHbl GbITe McNonb3oBaHbl Ha noptax SCADA ecnun
BUTadA nNapa UCnonb3yeTcs Kak CpeaCcTBO CBA3N.

Hu npu kakmx oGCTOSTENbCTBaX HE COEAVHSINTE OOMONMHWTENbHOE 0BOpynoBaHWe Hampsimyto k Gatapee
wkada ynpasneHus RC. [ins aTol Lenu ncnonb3yinTe NpeyCMOTPEHHYIO pa3eTky ANsl BHELIHEN Harpysku .

CM. yacTb 4.7 ans noapobHOro onucaHus.

m YcraHoBKa PykosoacTteo nonb3osarena OSM
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10 O6cnyxuBaHune

Peknoysep OSM wu wkad ynpaBneHns RC paspaboTaHbl Takum ob6pa3om, 4TO OHM He TpebyloT
obcnyxmMBaHMst Ha NPOTSPKEHMM BCEro CPoKa CNyxObl.

D,aHHaH 4acCTb PyKOBOACTBaA COAEPXUT peKoMeHOaUnn no KOHTPOJ1t0 COCTOAHUA 06opy,qosaHV|;|.

OCTOPOXHO: HecobniogeHne pekomeHZaumm MoXXeT NPUBECTM
K NOBpeXaeHuo 060opyLoBaHms.

NPEAYNPEXOEHUE: Mpu yctaHOBKE Mnu aKkcnyaTaumm
[laHHoro obopynoBaHus cobntofanTe Bce MECTHbIE NpaBuna
TexHukn 6esonacHocTi. HeBbINonHeHne 3Toro TpeGoBaHUs MOXET
NPMBECTU K CMEPTU UINM CEPbE3HLIM TPaBMaM.

10.1 Pexknoysep OSM

M3HOC rnaBHbIX KOHTAKTOB (KaKk MeXaHW4eCKUW Tak U NOSlyYeHHbI Npu HeMcnpaBHOCTAX) pacyUTbiBaeTCH
ONSA KOKOOW onepaumy BKIMIOYEHUSA/OTKIOYEHNsI. MexaHndYecknii M3HOC MOMyYeHHbIN B pe3ynbTate OAHOM
onepauun BKMOYEHUSA/OTKIIOYeHNs (6e3 npepbiBaHUSA 13-3a HEUCMNPABHOCTU) CUMTAETCH HE3HAUYUTESbHbIM,
Tak Kak MexaHuam pacymtaH Ha 30,000 onepaumn. WM3HOC MOMYYEHHbIN MNpU  HEUCNPaBHOCTSX
pacyMTbiBaeTCs Ha MPOTSXKEHUW MpepbiBaHUA W3-3a HEUCNPaBHOCTM MNPUHMMask BO BHWMaHue TOK
OTKNoYeHUs. HoMnHaneHoe 41cno onepawmn Npu HEUCNPaBHOCTAX CETU CM. B YacTu 2.1.2.

MackumanbHbI N3HOC KOHTaKTOB Ha ntobor dase oTobpaxaeTtca Ha Y kak npoueHT usHoca. [locTuxkeHne
100% cunTaeTcs OKOHYaHMEM CPOKa CryXObl KOHTAaKTOB BaKyyMHOro npepbiBaTens. 3Ha4yeHus Konm4ecTea
onepaumini N U3HOCA KOHTAKTOB [AOIMKHbI PErynspHO OTCMeXuBaTbCHA Morib3oBaTerieM YCTPOWCTBa Yepes
nepuoguyeckne 3anucy namatm RC Ha KomnbloTep, UCNonb3ysd nporpammHoe obecnedeHne CMS uwnu
npunoxeHne SCADA. Cm.4acTb 7.7.1 CueTumkmn M3Hoca ansa nogpobHOro onucaHnss MOHUTOPUHIa U3Hoca.

Mpwv nogkntoyeHnn Wwkada ynpaeneHuss RC k HoBomy pekroysepy OSM, cyeTymku cpoka crnyx6bl 1 nsHoca
Ans aToro OSM JomkHbl ObITb COpoLUEHbl. Ta onepauns MoxeT GbiTb NpousBeaeHa Yepes MK ncnonbays
CMS.

Mo pocTwkeHWM u3Hoca MexaHu3ma unm KoHTakToB 100% cBsxuTecb C Gnuvxanwum oducoMm unu
anctpubbtotepom komnaHun NOJA Power Ans oueHKM CTOMMOCTU PEMOHTA.

10.2 LWkad ynpaBneHus RC

Wkad ynpaeneHns RC He TpebyeT obcnyxuBaHWs 3a MCKIIOYEHWEM MEepPUOANYECKON 3aMeHbl KUCMOTHO-
cBuHUOBOW baTapeun. Cm. yactb 10.5 Cnncok AoNONHUTENBHOIO 060PYAOBaHMS.

10.2.1  3ameHa b6aTapeu

lModxodswue 6amapeu:

Homep PekomeHAOBaHHbLIW CPOK CNYXObl Pa6ounin agnana3oH TemnepatypTt
BAT-14 2 roga -20 °C to +50 °C
BAT-11 4 rona -40 °C to +60 °C

Mpy TemnepaType OKpyXaloLlen cpeabl OTNMYHOM oT 25 °C cpok cnyx6bl 6aTapen MoXeT oTnnyaTtbes. Ons
nonyyeHuss nogpoGHoi uHdopMaumm no Gatapee obBpaTuTecb k ee npussogutento. NOJA Power He
npeaocTaBnsieT rapaHTUIO Ha CPOK CNyx6bl 6aTapeu.

Pykosoacrteo nonb3osarena OSM O6cnyxusaHue m
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[na obecneyeHns coxpaHeHus UHoOpMaLUn 1 n3bexaHusa criydanHom noTepu AaHHbIX, BO BPeMS1 3aMeHbI
Oatapen, BCcsS uMHOpMauusa XxpaHumas Ha pene [ormkHa ObiTe 3anmMcaHa, UCNonb3ys nporpammHoe
obecnevyeHne CMS, nepea 3ameHon 6aTapen.

10.2.1.1 Mopsapok aencTBM Npu 3ameHe 6aTtapeun

Cm. yacTtb 10.4.1 RC OcHoBHoW BMA.

B3ameHa 6aTtapen NponsBoaMTCS B CriefytoLemM nopsiake:
1. OrTkpoviTe 3alWnTHYO ABepUy LWKada ynpaBneHusa n oTknounte asTomaT baTtapen.
2. OrtcoeanHuTe GaTapeto oT moaynsa SIM.

3. OTcoeanHnTe NpoBoA OT OTpuuaTenbHOro TepMmuHana 6aTtapen U 3aduKcUpyiiTe MpoBoA, YTOObI
nsbexaTb CryvyaiHoro 3amblkaHUs.

4. OTcoeanHUTe NPoBO/ OT MNONOXUTENBHOIO TepMUMHana batapeu.
OTkpyTuUTE HapallkoBble ravkm ukcupyowme barapeto.

BeiTawmTe 6aTapeto.

OCTOPOXHO: HecobnioaeHre NonsspHOCTM NpY NOAKMYEHUM

KrnemM akkymynsitopa npusefeT k cpabaTbiBaHuio
aBTOMAaTUYECKOrO BhIKMOYaTENs akkyMyrisTopa.

7. YcTaHoBuWTE HOBYO HaTapeto 1 3aTAHNTE BapallKOBbIE ranku.
8. [llogkniovmTe NONOXUTENBLHBLIN TEPMUHAN 3aTeEM OTpULaTESbHbIN.
CoeavHuTte nposoa nuTaHnsa oT 6atapeun k moaynio SIM 1 BknounMTe aBTomat 6atapem.

10. 3akpoviTe 3allWTHYHO ABepuy, BKMuUTe MaHenb, Bblibepute ‘CTATYC CUCTEMbI' 3atem
‘NCTOYHUK MUTAHUA' n ybeguTech, 4YTO HanpsbkeHne GaTtapen n TOK 3apsfkum COOTBETCTBYIOT
Tpebyembim.

lMpumeyaHust:
e [lospexdeue u3-3a HernpasuibHO20 COeQUHeHUs MosIsipPHOCMU npedomepawiaemcsi agmomamom.
e Ybedumech, Ymo 80 spemsi 3ameHbl bamapeu AC numaHue ocmaemcs 8KIMOYEHHbIM, makum obpa3om epemsi

cucmemsbl He C6pOCUIT'ICFI rno ucmeyeHuu 60 ceKyHO.
10.2.2 YnnotHutenb ABepu

LlenocTHocTb ynrnoTHUTENs [OBepu [JOIKHA NpOBepATbCA Ha perynsipHon ocHoee. PekomeHayetcs
NPOBOAMUTL AAaHHYIO NPOBEPKY NPU KaXaoi cMmeHe GaTapeu.

HDOHYCKaHI/Ie NblyiIn O3Ha4YaeT noABepXeHune pPUcky peI7ITMHI'a IP n, yrto ynnoTtHuTenb aABepu UJKa(ba
ynpasneHna nnm carnbHUKM BXO40B NpoBO4OB B u.||<acb ynpasneHuda Tpe6yr0T 3aMeEHbI.

m O6cnyxusaHue PykosoacTteo nonb3osarena OSM
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10.2.3 OGHoBneHue npownBku RC

Mpowwuskn pene n mogyns SIM moryT 6biTb OOHOBMEHbI OIS YCTAHOBKM HOBbIX (PYHKUMA M ynydlleHus
paboTtbl ycTponcTea. Bce oGHOBNEHNs MOryT BbITh 3arpyxeHbl ¢ 3awuuieHHoro Beb-canta NOJA Power n
ycTaHoBrieHbl Ha RC.

OGHoBMEHNE NPOWMBKN MOXET OblTb BbINOMHEHO ¢ CMS ucnonb3ys MHCTPYMEHT obHoBneHus. davnbl
Tarke MoryT ObiTb OOHOBMEHbLI BPYYHYH WUCMONb3ysi 3anomuHaollee yctpoincteso USB. Yctpoincteo USB
JOMKHO OblTb oTchopmaTMpoBaHo B ¢opmaTte FAT32 n daninbl OOHOBMEHMS COXpaHeHbl B KaTtarore
“/Irc10/updates”. BcTaBbTe 3anomuHaloLlee yCTPOMCTBO B oauH 13 Tpex USB nopToB Ha perne u cnegymte
WHCTPYKUUKN HaBUrauuu no naHenu Kak nokasaHo Huxe.

Cm. NOJA-793 RC OGHOBNEHME NPOLUMBKN pene Ans nowaroBo UHCTPYKLUKN MO OOHOBMNEHMIO.

lMpumeyvaHue: [Mpn obHOBRNEHUU npoLlnBKN ¢ Bonee paHHUX Bepcuin, Yem 1.14, noxanymncrta, ybegutecs,
yTo B nanke "//rc10/updates" cogepxuTcs He Gonee 7 dannos.

O6GHOBNEeHWe NPOLINBKU

Hasuraums no naHenu

[Bkntowume naHens] = [CTATYC CUCTEMbI| = USB ONEPALMA
[Haxxmume CH5POC] »YCTaHOBUTb OBHOBNEHUA<
3 KonuMpoBaTb XypHanbl Ha USB

n3pneyb USB

BcraBbTe 3anomuHatowee yctporncteo USB 3aBOACKME HACTPOIKM (BbBEAEHO)

(MopoXxanTe HECKONbKO CEKYHA) Catyc : rotose
dannbl : 5
[FTIABHOE MEHIO] O6HOBUTbL hannbi:
& [USB onepauu] RLM-01_Hw2_DB16_S2_1.13.0.31748

<Bsedume naposnb>

& [YemaHosums 06HO8IeHUsT

Bo3Bpart k npeabiaylie Bepcumn NpoLunBKY

MpeaynpexaeHue: He pekoMeHayeTCs BbINOMHATL BO3BPAT K NpeablayLLei BepCcum NPOLLIMBKU, TaK Kak 3TO
npueBegeT Kk cOpocy BCex yCTaBOK Ha 3HAYEHMS MO YMOMYaHUIO U yaaneHuo BCeX XypHaroB.

Hasuraums no naHenu

[Bkntodume narens] = [CTATYC CUCTEMbI] = 3ABOACKUE HACTPOMKH
[Haxmume CHEPOC] 3aBOACKME HACTPONKM BbiBes,eHO
Iy CyeTuMKU U3HoCa
. OnuMM BOCCTAHOBJ/IEHUA

BcTaBbTe 3anomuHatowee yctpomnctso USB MaeHTUGUKALMSA
(MoaoXanTe HeCKOMNbLKO CeKyHa) Kanubpoeka OSM

HacTpouku Ny
[[TTABHOE MEHIO] PYCTAHOBUTbL MPOWUBKY C USB<

& [USB onepauuu] YCTaHOBUTb KJlod OOHOB/ieHUss DNP3-SA

3au 3an kaHan nor CH 17-32 BbiBELEHO

<Besedume naposnpb 1>
& [3asodckue Hacmpoliku]
<Beedume naposib 2>

& [YemaHosums npowugky ¢ USB]
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lNMpumeyaHusi.

e [lanka obHoeneHusi Ha kapme namsimu USB domxHa codepxamb mosibko mpebyembie chalisibl
0b6HOB/IeHUS.

e Cessxumecs ¢ yeHmpom noddepxku NOJA ecriu Heobxodum naponk/naposnu.

10.3 OOHapyxeHue HeucrnpaBHOCTHU

10.3.1 LWkad ynpaBneHusa RC

10.3.1.1 MaHenb onepartopa

Korga wkad ynpaBneHusi CHOBa MOAKIMIOYEH K NMUTAHMIO, MOCre OTKIoYeHUs MnmM obpbiBa MUTaHWS, Ha
naHenn 6ynet otobpaxeHo coobueHue “System Powering Up”. 3To cooblieHne MOXeT ocTaBaTbCA Ha
akpaHe 0o 90 cekyHa. B HopmanbHOM paboyem COCTOSAHMM, BMECTO 3TOro coobueHuns byget otobpaxkarbes
ctpaHuua “CTATYC CUCTEMBbI”, n ceetoguon “CUCTEMA B PABOTE” Ha naHenu ynpaBneHus HauyHeT
MUraTb OAMH pa3s B CEKYHAY.

CoobueHmne “Ownbka coeguHeHns” byaet oTobpaxkeHo, eCnu NaHenb He MOXET NPOU3BECTU COeUHEHME C
pene B TedyeHun 90 cekyHZ. OTO O3HA4aeT, YTO COoeaMHEHME perlie U MaHenu MOSHOCTbI0 OTCYTCTBYET.
Yb6eamTechb, YTO penie Haxogutcs B paboyeM cOCTOsIHMKM (CBETOAMOL Perie MWraeT OAWH pa3 B CeKyHay).
Ecnn pene B paboyemM cocTosiHUWM, Nepes3anycTUTe MaHemnb YrnpaBneHust NyTeM nepesarpysku Lwkada
ynpaereHus, Ansi NOBTOPHOIO YCTAHOBIIEHUSI COEAMHEHMUS.

Ecnn naHenb oGHapyXvBaeT [OCTYMHble COEOMHEHUSA, HO MPUCYTCTBYeT npobrneMa C Mosy4YeHHbIMU
AaHHbIMUK, Toraa Ha naHenu bygeT otobpaxeHo “HeucnpaBHocTb kabens”. MNpoBepbTe Kabenb mexay pene
1 naHeneto. MNMpn HeobxoanmMocTn 3ameHnTe kabens.

10.3.1.2 Pene

B HopmanbHoM paboyem CoCcTosiHUW, CBETOAMOA paboThl pene JOJKEH MUraTh OOWH pa3 B CEKYHAY.

Mogynb pene nutaetcs oT mogyns SIM. Ecnu cBetogmoa He muraet, npoeepbTe paboTocnocobHOCTb
mMoaynsa SIM, n coegnHeHne nutaHusa ot 6atapen n ot AC nuTaHus.

Ecnu nutaHue coeguHeHo v cBeToamnoa paboTel SIM MUraeT Kaxable ABe CeKyHAbl, Toraa 3amMeHnTe Moayrb
pene.

10.3.1.3 Cratyc Wi-Fi, 4G u GPS
Pene 15 nmeet Tpu gononHuTeNbHbIX cBETOAMOAa oTobpaxatowmx ctatyc Wi-Fi, 4G n GPS.

LED OTkn Bkn BbicTpo Mepuaet BbicTpo MuraeTt MepnneHHo muraeTt
Wi-Fi BbiBegeHo/lNepe3arpy3ka MHML‘T;””””‘ Wi-Fi akTvBeH -
WHuunanusay CoegvHeHne CoepguHeHue He
4G BbiBeaeHo/lNepe3arpy3ka ns/HeTt cum - A A
aKTMBHO aKTMBHO
KapThbl
GPS Buisenero/Criabuiit - - Mownck GPS curHana

curHan/MNepesarpyska

10.3.1.4 Moaynb SIM
B HopmanbHoM paboyem cocTosiHUK, cBeToamon Moaynsa SIM Mmuraet ogvH pas B ABE CEKYHAbI.

Ecnu ceetoguon He muraet n He ropwt, npoBepbTe noctynneHne DC nuTtaHus ot Gatapen n ot MUI.
MpoBepbTe NpegoxpaHnTenu B nposoake 6atapen n MAT.

m O6cnyxusaHue PykosoacTteo nonb3osarena OSM
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lMokasaHne HanpsbkeHust Gatapeum [OMKHO ObiTb Bbiwe 10.5 Bdc. Ecnn AC nuTaHue OTKMNIOYEHO U
HanpsbkeHne 6GaTtapeuM Hwxe 9Toro ypoBHsA, Toraa SIM He cmoxeT obecnecvBaTb nUTaHMEM LuKad
ynpaeneHus. Cm. yactb 4.8.4.1.

DC nutaHmne moayns SIM ot MUIT gomkHo ObiTb B Npegenax ot 22 ao 60 Bdc. HopmanbHoe HanpshkeHne
0bblyHO cocTaensieT 45 Bdc.

Ecnn nokasanua nutaHma moaynsa SIM cOOTBETCTBYIOT BbllLeyKa3aHHbIM M CBETOAMOL HEe FOpuUT U He
MUraeT, 3aMmeHnTe moayrnb SIM.

10.3.2 Pexum BoccTaHoOBRneHuNA

RC nepeﬁp,eT B peXuMM BOCCTaHOBJIEHUA ecin PEXUM BOCCTAHOBJEHUSA
nepes3arpysnTca Tpu pasa nogpsna.

BaxHO YCTAaHOBWTb MPUYMHY 3TUX nmepesarpysok. Bce | Pene RCL0 cTankHynoch ¢ npobnemoii
KaGeﬂVl Me)K,D,y S|M n pene JOJDKHbI 6b|Tb M He CMOrno 3anyCcTtuTbCA. Bbl6epV|Te
BHUMATENbLHO NpPOBEpPEHDI 7] nocne 3TOro | OAHY M3 ChneAyluwmx Onuuii
npovsseaeHa nepesarpyska. BOCCTAHOBNEHUS ©

Ecnn npobnema He ycTpaHeHa, pekoMeHayeTcs
npoussectn opmaTmpoBaHme ansioBon CUCTEMBI
ans  cbpoca pene K 3aBOACKUM  HACTPOMKaM.
O6patute BHMMaHue, nocrne copmaTupoBaHus
dannoBo cucteMbl HeoOXOAMMO 3aHOBO 3arpy3uTb
BCE HaCTPOWKN.

Nepe3arpysunTb
CTepeTb XypHasbl

CTepeTb 3HayeHus 6asbl AAHHbIX
®opMaTUpOBaTh (ANOBYID CUCTEMY
06bHOBUTbL C USB
BOCCTAHOBUTb HACTPOWKU M XypHanbl C USB
BOCCTAHOBUTb HACTPOMKKM C USB

[N NONy4YeHUsi [OMNOMHUTENLHON MHpopmaumuu uny | KOMMPOBATL HACTPOMKM W XypHanbi Ha USB

TEXHUYECKON NoAAepXKM, noxanyincra, obpatutecs B | MMPOCMOTPETEL XypHasbl
komnaHuio NOJA Power.

OCTOPOXHO: OtcoeguHeHve n MNOBTOPHOE NOACOEOUHEHUE
A kabens CAN LWMHbLI NpuBEAET K Nepe3anycky KOHTposepa.

10.3.3 KonupoBaHue xxypHanoB Ha USB

[na konuposaHua xypHanoB Ha USB, BcTaBbTe 3anomMuHalollee yctporctkso USB B oanH 13 USB nopToB
pacnonoXeHHbIX Ha MoAyre perne u crneaynte NCHTPYKUUSAM NpUBEOeHHbIM HUXeE.

CkonvpoBaHHbIe XXypHarnbl MOryT ObiTb MMnopTupoBaHbl B CMS. Cwm. dann nomowm CMS anst nogpobHoro
onucaHus.

Hasuraums no naHenu

[Bkntodume narens] = [CTATYC CUCTEMbI] = USB OMEPALMM
[Haxmume CHEPOC] YCTaHOBUTb OBHOBJIEHMSA
U, PKOI‘IVIpOBaTb XYpHanbl Ha USB«
. BcTaBbTe USB
BcTtaBbTe 3anomuHatowee yctpornctso USB 3aBOACKME HACTPOiKkM (BhiBeAeHO)
(MopoxanTe HeCKONbKO CEKYHA) CTatyc : rotos
dannos : 5
[/ IABHOE MEHIO] O6HOBUTbL (hansbi:
& [USB onepauuu] RLM-01_Hw2_DB16_52_1.13.0.31748
<Bsedume naposnb>

& [Konupoeams xypHasbi Ha USB]
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10.3.4 Peknoysep OSM

Ecnu ectb npegnonoxeHunsa o HencnpasHocTn OSM, aTo Heo6xooMMO NOATBEPANTL MyTEM 3aMeHbl LwKkada
yrnpaBneHns U coeauvHuTenbHoro kabens. Ecnu npegnonaraemas HEMCNpaBHOCTb NPOUCXOAUT MOBTOPHO,
OSM pomkeH ObITb AOCTaBMNEH B MacTEPCKY0 AN ANarHOCTUKU U TECTUPOBAHUS.

OCTPOXHO: 3ameHa peknoy3sepa OSM TpebyeT, 4TOOLI

ko3chpuUmneHTbl KanubpoBku ansi Hoeoro OSM 6binun
nepeHeceHbl B LLIY RC10. HeBbINonHeHne aTtoro Tpe6oBaHus

npuBegeT K CHUHXXeHUH TOYHOCTU MsmepeHvM HUXe yKaSaHHOVI.

10.34.1 TecTupoBaHue conpTUBIIEHMA KaTywKu npusoaa OSM

Ecnu npeanonaraetcs Hanuune HeMCNpaBHOCTU, COMPOTMBMEHME KaTyLLIKN NpuBoAa MOXeT OblTb M3MepeHo
yepe3 pas3beM COeAMHUTENbHOro kabens, pacnoneXeHHbI Ha KOMMyTauuoHHOM moayne. W3mepeHHoe
conpoTuBreHne AOMKHO BbITh:

e (OSM 15-12/16-800-310 KOHTakTbl 15 1 16 90M +/-20m
e OSM 15-12/16-800-312 KOHTaKTbl 151 16 14 Om +/- 2 Om
e (OSM 27-12-800-310 KOHTaKTbl 15 1 16 9 Om +/- 2 Om
e (OSM 27-12-800-312 KOHTaKTbl 151 16 14 Om +/- 2 Om
e (OSM 38-12-800-300 KOHTaKTbl 15 1 16 9 0m +/-2 Om
e (OSM 38-12-800-302 KOHTaKTbl 15 1 16 14 Om +/- 2 Om

Cwm. yactb 0 CoeanHuTenbHbI kKabenb Ans ngeHTndmukaunum KoHTakToB 15 n 16.

10.3.4.2 TecTupoBaHue conpoTUBNEHUs fgatymka Toka OSM

ConpoTtueneHne TpaHcdopmaTopa Toka MOXeT ObiTb M3MEPEHO TOMBbKO MPU OTKIMIOYEHHOM pekroysepe, B
NMPOTUBHOM CIy4Yae peknoy3ep aBTOMaTUYECKN 3aMblKaeTCsl Ha 3eMJIO.

ConpoTuBneHue TtpaHchopmatopa Toka 13.2 +/-0.3 OM mamepsieTca Ha KOHTakTax “XapTuHr’ pasbema
OSM.

e TpaHchopmaTop Toka dasbl A - KOHTaKTbl 1 1 2
e TpaHchopmaTop Toka dasbl B - KoHTakTbl 3 1 4
e TpaHccopmaTop Toka dasbl C - KOHTaKTbl 5 1 6

CwM. yacTb 0 CoeauHUTENbHBIN kKabenb AnA MaeHTUMUKaLUM PacroNnoXeHUs KOHTaKTOB.

10.3.4.3 TecTupoBaHue ctaTyca MUKponepeknodatens no3muum OSM

Peknoysep OSM coobLiaeT 0 COCTOAHMM FNaBHbIX KOHTaKTOB WkKady ynpasneHus RC ucnonb3ys MUKPO
nepeknioyatenn. CtaTtyc npeknioyatenen MoXeT ObiTb MPOBEPEH Yepes pasbeM COeaMHUTENbLHOro kabens
Ha KOMMYTaUMOHHOM MOAyne cneayoLmm obpasom:

e Korga OSM oTknto4eH KOHTakKTbl 21 1 18 3aMKHYTbI
KOHTaKTbl 21 1 19 pa3oMKHYTbI

e Korga OSM Bknto4eH  KOHTakTbl 21 1 19 3aMKHYTbI
KOHTaKTbl 21 1 18 pa3oMKHYTbI

Cwm. vyactb 0 CoeanHuTenbHbii Kabenb ons ngeHTugukaumm pacnosnoXXeHns KOHTaKTOB.

10.34.4 TecTupoBaHue MUKponepeKknYaTens py4yHoro otknoveHus OSM

CrtaTyc MuKpornepeknoyaTens pydyHoro oTknoveHus OSM MoxeT ObiTb NpoBepeH 4epe3 pasbem
coeanHUTENbHOro kabens Ha KOMMYTaUVOHHOM MoZyre criegyoLwmmM o6pasoMm:

e Korga peknoysep OTKMOYEH NpY NMOMOLLM KOfbLia MEXaHUYECKOrO OTKMIOYEHUS (NONoXeHue KornbLua
- BHM3) KOHTaKTbl 20 1 21 pa3oMKHYTbI

m O6cnyxusaHue PykosoacTteo nonb3osarena OSM
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KOHTaKTbl 15 1 16 3aMKHYTbI

e Korga konmbLO MexaHW4YecKoro OTKMIOYEHUsA peknoy3epa B nonoxeHun eeepx (Peknoysep MoxeT
ObITb BKITHOYEH) KOHTaKTbl 20 1 21 pa3soOMKHYTbI

KOHTaKTbl 15 1 16 3aMKHYTbI

CwM. yacTb 0 CoeauHUTENbHBIN kKabenb Ansa naeHTUMUKaLUM PacnonoXeH s KOHTAKTOB.

10.3.4.5 TecTupoBaHue CONPOTUBIIEHUS1 BbICOKOBOJIbTHbIX KOHTakToB OSM

COI'IpOTVIBJ'IEHVIe KOHTaKTOB MeXOy BbICOKOBOJIbTHbIM CO€AUHEeHMEM W BbICOKOBOJIbTHbIM CO€ONHEHUNEM
yepes BKNoYeHHble VI, JOmKHO ObITb:

¢ (OSM 15-12/16-800-310/312 - 130 mkOM Mnn MeHbLUe
e OSM 27-12-800-310/312 — 130 MKkOM unun meHblLLe
¢ (OSM 38-12-800-300/302 - 130 MkOM 1N meHblLe

Pykosoacrteo nonb3osarena OSM O6cnyxusaHue
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10.4 CxemaTtmka

104.1 OcHoOBHbIe 3nemMmeHTbl RC

—AHTEHHa GPS

MTarmes /_'\ I,—6.3A M205 MNpegoxpanMTens
SIM ot AKE |
|
- +
Bowcniousatens Gatape——\—o .ol E
——— —
a o
T T KB Mogyne If02
a a o [ —
s E)\\
s Mtz ynpaenstin a M CWER @' Kabenb coegmrenwa [fO1 w [/O2
Moayns I[/O1
a al-r
] HCToUHMK NMTasKs ana
BHELUHEN HArPY3KK
.

e
“~——Kabenk coeamsenna 1/0 ¢ pene

CoeaMuTensHuld kabens —
pENE W NEHENK YNPEENEHAR

\;Kaéenb coegmHeHna SIM ¢ pene

DIVERSITY ANTENMA
CONNECTOR

CoenunTentHeR kabens pene v MK (USE)— I,l"l — DuneTp GpocKos

6.3A M205 I'Ipe.u,c-ﬁpanrenb

MuTadwke oT Mogyns PSM k SIM——

I
/ T~ Kafens ynpasneHus

Wl
‘ ‘ \\\ Bxon wabens ynpaenetna

CoenmMHeTeNsHEH kabens OSM w RC

=
Po3eTka ofwero HazHaYeHHA—

BXOA NEPEMEHHOTO MMTAHKS
3AMTHEIR Eanb‘I'pJ

BritocHar 4G aHTeHHa Kabens Ethernst ona sHewHed ceqsn

lMpumeyaHus.
e Touka docmyna Wi-Fi, GPS u moburnbHbIl uHmMepHem docmyriHbl MOMbLKO 8 WKagy yrnpasrneHusi
RC-15.

e Modynbs MUI ¢ d8oliHbiM 8xodom codepxxum 2 X AC po3emku.

m O6cnyxusaHue PykosoacTteo nonb3osarena OSM
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10.4.2 CoeanHuTenbHbLIN Kabenb

0 I BE -

=

lal 1 B lal
WE/
a2 |2 ][ \ EGNhe L] 122
b1 3 | WE/an A Ib1
b2 | & 1 OEQ a| b2
lcl 5 l! WE/oe W lc1
lc2 ] b lc2
GND 1 J BK Y— X GND
Va 8 O O H Va
Y OND
W
Vb 9 N : A G Vb
z GMD
Ve 10 O W q F Ve
GND n ﬂ 8E ﬁ d GND
vr 12 E vr
e GND
Vs 13 O RD O D Vs
h GOND
Vit 14 O GN mr C Vit
GND " BK ] GMD
ActA |15 ﬂ - [f\l T| Acth
ActB 16 S ActB
GND 17 —\T/ \‘}— U GMND
24 f
0E
SWTrip |18 !"\ Y f R | SWTrip
SWClose |19 ] RO/ o P | SWClose
Interlock |20 I GNg M |Interlock
SWeom |21 l BE M| SWecom
HeaterA |22 H RD/be K | Heater A
HeaterB |23 J | HeaterB
GND 17 —Y n | L W GMND
GND Tab pOBOﬂ-Ka Shell
coegunHuTesibHOro
kabens

[ I ]

Pa3bembl coeanHuTenbHOro kabens
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10.4.3 UcTOoYHUK NnuTaHusA

Mogynt ynpaenesmn
BLIKNIYATENEM

= m Bhixon nuTaHAs
“ BCTIOMOTSTENEHON
HArpysEH

128 BEIxon [+ al [""|
NWTAHWA |- i
5 TA
12BKAKE |— []
LY

(SIM-01) MexaHnueckii
BeENMOYATENE
104
128 AKB
SIM EATAFENHBIN ENOK (BATO)
[ +V | BxOM
— MHTAHMA
-V
GhICTPEN NPENONPEHHTENE
|| v 8.3 M205
2 55
v 52 51
x i x
Mogyne wcTouHWKa nuTaHuas  PSM EEE EEE
PSM-01 = =y
L 11
A N MCB 4A, 6kA
K MCTOUHMEY j,.—
posetka onepaTnBHoro{ -
NUTAHNA
Cwm. yacTb 4.4 ana onucaHus Beldbopa AC HanpshkeHus.
Socket Outlet
PSM-0
P g (nnata MKM)
Yy A
GPO
—EL (PO3ETKA)
A S
CIRCUIT
BREAKER
— E L (ABT. BbIKIL)
110/220 BAC
BXO,EI nepemMeHHoro
<L OnepaTusHoro
. nUTaHNa
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10.5 Cnucok pononHuTenbLHOro obopyaoBaHus

Onwucanwue Homep yactu
Batapes, kncnotHo-ceuHLUoBas
Genesys 12V26AhEPX c 6okoBbIM kpenneHnem RC-10ES (Pabouve xapakTepucTuku nyyile Yem y BAT-11
cTaHgapTHon Batapem, ucnonb3yeTcsa Apyras MOHTaxHas ckoba) (Tonbko 6aTapesi BAT-
0001)
Power Sonic PS-12260H ¢ BepTukanbHbIM KpenneHnem RC-10ES
BAT-14
(Tonbko 6atapest BAT-
0004)
CoeanHuTenbHbI kKabernb, ANvHHA 7 MeTpoB * CCo07-11
MoHTaxHas ckoba OSM Ha onopy OMB-18
MoHTaxHas ckoba ans coBmeleHHoro kpenneHns OSM/TCH Ha onopy OMB-17
MoHTaxHas ckoba ans kpennexnuns TCH Ha onopy
11xB VTMB-03 / 04
11kB, 22«B nnn 38«B VTMB-10
1/0 Mogynb IOM-11
MaHenb ynpaeneHus onepatopa (Bknoyas nognmcaHHbIe KHOMKU BbICTPOro AocTyna)
AHmuiickas PAN-01-1-E
McnaHckas PAN-01-1-S
MopTyransckas PAN-01-1-P
AmepukaHckas PAN-01-1-U
AwmepukaHckas (Single Triple) PAN-01-5-U
AHrnunckas (C HacpamBaemMbIMU KHOMKaMu BbICTPOro JocTyna) PAN-01-6-E
Pycckas PAN-01-1-R
Mogynb nctoyHuka nutanHusi (bes po3eTkun Ans NOAKMKYEHUsI CTOPOHHUX NoTpebuTenei) PSM-02
Mogaynb nctoyHuka nutarHus (Osa Bxoga AC) (be3 po3eTku Ans NoAKMHOYEHNS CTOPOHHUX PSM-04
notpebutenen)
Mogaynb nctoyHuka nutanus (Osa Bxoga AC/DC) (Be3 po3eTku Anst NOAKMHYEHUST CTOPOHHUX PSM-06
notpebutenen)
MevyaTHas nnara, ycTaHaBnMBaemasi B MOAYIb UCTOYHMKA NUTaHWSA PSMS-PCB
Mogynb pene REL-01
Mogaynb pene ([MopT UHTEpHET) REL-02
Mogynb pene (Wi-Fi, GPS, MopT nHTEpHeT) REL-15
Mogaynb pene (Wi-Fi, GPS, 4G, UHTepHeT REL-15-4GA
Mogaynb pene (Wi-Fi, GPS, 4G, UHTepHeT) (EBpona/APAC)
REL-15-4GB (Amepuka)
Mogaynb PY (OgHodasHbiv, 2-hasHbii, 3-dpasHbiin) SIM-01
Mogynb PY (Single Triple) SIM-02
Kabenu
Ananor SIM k pene WA30-10
MaHenb k pene RC10-3050
IOM-11v2.9 1 Hxe Kk IOM-11 v2.9 1 Huxe CAB-0047
IOM-11v2.9 n Hnxe k IOM-11 v3.0 1 Bbile CAB-0064
IOM-11 v3.0 n Bbiwe k IOM-11 v3.0 v Bbiwe RC10-1161
IOM-11 v2.9 n Hwke k REL-01/REL-02v1.0 n Hwxe CAB-0047
IOM-11 v3.0u Bbiwe k REL-01/REL-02v1.0 n Hwxe CAB-0064
IOM-11 v2.9 n Hwke K REL-02v1.1 u Bblwe, REL-15, REL-15-4GA, REL-15-4GB CAB-0064
IOM-11 v3.0 u Bbiwe k REL-02v1.1 u Bbiwe, REL-15, REL-15-4GA, REL-15- RC10-1161
SIM-01v4.2 n Huxe (¢ RJ45) k REL-01/ REL-02v1.0 v Hnxe CAB-0047
SIM-02 1 SIM-01v4.3 1 Bbiwe (¢ MUHK pa3bemom) k REL-01/ REL-02v1.0 1 Huxe CAB-0064
SIM-02n SIM-01v4.3 v Bblwe (C MuHM pazbeMoMm) k REL-02 v1.1 u Bbiwe, REL-15, REL-15-4GA, REL- RC10-1161
15-4GB

Pykosoacrteo nonb3osarena OSM O6cnyxusaHue m
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Onucaxue Homep yactun

TCH, Tvn dasHbin

11kB ocHoBHoe, 110B BTOpUYHOE VT11/110

11kB ocHoBHoe, 220B BTOpUYHOE VT11/220

22kB ocHoBHOe, 110B BTOpUYHOE VT22/110

22kB ocHoBHOe, 220B BTOpUYHOE VT22/220

33kB ocHoBHOe, 110B BTOpUYHOE VT33/110

33kB ocHoBHOe, 220B BTOpUYHOE VT33/220

33kB ocHoBHOe, 110B unun 220B BTOpUYHOE VT33/110-220
BbicokoBonbTHLIM OlMH Cesxutecb ¢ NOJA Power

ency TpebyeTcs Homep
yacTu, cneumanbHble
TpeboBaHua AN Kaxaomn

YCTaHOBKW.
3alUmnTHBIE KOMnNaku oT NTuL
ONA BbICOKOBOJSIbTHbIX HAKOHEYHWKOB TYHHErNbHOro Tmna BGD-02
BbICOKOBOJIbTHbIX HAKOHEYHWKOB NanbMOBOro Tuna BGD-06
TCH BGD-03

lMpumeyaHue 1: [locmasnsemcsa cmaHOapmHasi OnuHHa. BosmoxxHa nocmaska kabensi Opyaol OnuHHbI Mo 3arnpocy
3akasyuka.

m O6cnyxusaHue PykosoacTteo nonb3osarena OSM
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11 NMpunoxeHus

11.1 MpwunoxeHune A — CTpyKTypa 3NeMeHTOB 3aLUUTbl

HacTtpowku 3awmTbl

3IMH — 3neMeHTbI 3aWMTbl OT NOBLIWEHUA HaNpPsXXeHUs

3MH1+ HwxHuin anemenT 3IMH ¢ 3agepxkoi BpeMeHW Npyu NpsIMOM HanpasrieHWn NoToka
MOLLIHOCTW.

3MH2+ HwxHuin anemeHT 3MH npu npsiMoM HanpaBneHUM NOTOKa MOLLIHOCTW.

3IMH 3+ BepxHuii anemeHT MrHoBeHHow 3IMH npu NpsiMoM HanpaefeHUM NOTOKa MOLLHOCTH

3IMH 1- HwxHuin anemenT 3IMH ¢ 3agepxkoii BpeMeHW nNpu obpaTHOM HamnpaBieHnn NoToka
MOLLIHOCTW.

3IMH 2- HwxHmii anemeHT 3IMH npy 06paTHOM HanpaBleHUN MOTOKA MOLLHOCTU.

3IMH 3- BepxHuii anemeHT MrHoBeHHou 3MNH npu obpaTHOM HanpaBneHUM NOTOKa MOLLIHOCTH

NPS — QnemeHTbl 3aWMThbl OOpaTHOM NOCNenoBaTeNIbHOCTU

3041+ HwxHuin anemeHT 30® ¢ 3agepXKkovi BpEMEHM Npy NPSIMOM HanpaBfieHWn NoToka
MOLLIHOCTW.

3092+ HwxHuia anemeHT 30D Npu NpsiIMOM HanpaBneHUW NMOTOKa MOLLHOCTW.

30093+ BepxHui anemMeHT MrHoBeHHo 30 npu NpsiMOM HanpasfeHUN NOTOKa MOLHOCTH

3001- HwxHuii anemeHT 30 ¢ 3agepkkovi BpeMeHu npy obpaTHOM HanpaeneHun NoToka
MOLLIHOCTW.

3002- HwxHuin anemeHT 30 npu 06paTHOM HanpaBieHUN NOTOKa MOLLHOCTW.

3003- BepxHuin anemeHT mrHoBeHHon 30 npu o6paTHOM HanpasneHUn NOTOKa MOLHOCTH

12/11 3awmTa oT 06pbIBa NpoBOAa
12/11 3awmTa oT 06pbiBa NPoBoaa UCMNonb3yeT OTHOLLEHME TOKa oGpaTHON

nocneaoBaTelbHOCTU K TOKY NMPSIMOI NOCNef0BaTENbLHOCTY.

333 — AneMeHTb! 3aWMUTbl OT 3aMbIKaHUS Ha 3eMJIH0

3331+ HwxHuii anemeHT 333 ¢ 3a4€epKKON BPEMEHU MPU MPSIMOM HanpaBfieHUn NOTOKa
MOLLIHOCTW.

333 2+ HuxkHuii anemeHT 333 npu NpsiMOM HanpaBneHUM NOTOKa MOLLIHOCTMU.

333 3+ BepxHui anemMeHT MrHoBeHHor 333 npu NpsiMOM HanpaBNeHUM NOTOKa MOLLHOCTU

333 1- HuxxHuin anemeHT 333 ¢ 3aepXKKoi BpeMeHu npu obpaTHOM HanpaBneHun noToka
MOLLIHOCTW.

333 2- HwxkHuii anemeHT 333 npu o6paTHOM HanpaBneHuu NoToka MOLLLHOCTH.

333 3- BepxHuit anemMeHT MrHoBeHHor 333 npy 06paTHOM HanpaBrieHMM NOTOKa MOLLIHOCTU

033 — 3neMeHTbl YyBCTBUTENbLHOWN 3aLUTbI OT 3aMbIKaHUSA Ha 3eMIIK0

033+

3nemeHT 033 npu NpsIMOM HanpasneHU NOTOKa MOLLHOCTM

033-

OAnemeHT 033 npu o6paTHOM HanpaBnEeHUM NOTOKA MOLLIHOCTU

Yn — AneMeHT 3awmThbl N0 KOMNIIEKCHON NPOBOAUMOCTHU

Yn

Yn — OneMeHT 3aLmTbl UCTIONb3YHOLLMIA XapaKTEPUCTUKN KOMIMIIEKCHON NMPOBOAUMOCTH

HelTpanu

PJ1 — QneMeHTbl MaKCUMaribHOW TOKOBOM 3aWUThl pexxuma Pa6orta Ha JiuHuu

MT3 PJ11-3 | OnemeHTbl MT3 pexuma “Pabota Ha JluHun”
300 Pl 1- OnemeHTbl 30® pexnma “PaboTa Ha JlnHnn” no Toky obpaTHoN nocrneaoBaTenbHOCTH
3

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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HacTtpowku 3awmTbl

333 PJ11-3

3AnemeHTbl 333 pexuma “PaboTta Ha JInHun”

033 P

AnemeHTbl 033 pexuma “PatboTta Ha JInHun”

MKO — MakcuManbHOe KONM4ecTBO OTKNKOYEHUN

34 — AnemeHTHI 3aWKTbI N0 YacToTe
AYP 3NeMeHT aBTOMaTUYECKOM YaCTOTHOW pasrpysku
34 OneMmeHT 3aLnThl OT NOBbLILLIEHUS YacTOThl
OH — OneMeHTbI 3aWKMTbl N0 HANPAXEHUIO
3MH1 OneMeHT 3alnTbl MMHUMAaNbHOro HanpsXxeHus dasbl
3MH2 AneMEHT 3anTbl MUHMMAarbHOIO HANPSPKEHWUSI IMHUK K IMHUK
3MH3 OnemeHT 3aluThl Npy NoTepe NUTaHus
3MH4 OneMmeHT 3aluThl NpY NpoBanax HanpshKeHNs
3MH1 OneMeHT 3aLmnThl OT NOBbLILLEHNST HANPsKeHNUsT dhasbl
3MH2 OneMeHT 3aLnThl OT NOBbLILIEHUS HANPSKEHNS IMHUM K IUHUK
3IMH3 OneMeHT 3almnThl OT NOBbLILLEHNSI HAMPSKEHNSI NO CMELLIEHWIO HENTPanu
3MH4 OneMeHT 3aLnTbl OT NOBbILIEHWS HANPshXeHWs obpaTHON NocnegoBaTeNbLHOCTH

ABP — ABTOMaTM4ecKoe BOCCTaHOBJIEHME pe3epBa

OW — eTeKTOp UCTOYHUKA

Uabc < [eTeKkTop NoTepu HanpsiKeHWsl Co CTOPOHbI abc
Urst < [eTeKkTop NoTepu HanpsiXKEHUsi CO CTOPOHBI I'st
labc < [eTekTop noTtepu Toka

KHIMB — KoHTponb HanpsiXxeHUA NOBTOPHOro BKIKOYEHUSA

KHIMNB KoHTponb HanpsikeHnsi NOBTOPHOrO BKOYEHUS
BEBHH BrnokvpoBka BKNIOYEHWSA MO HANPSHXKEHWIO HArpy3ku

Fapm — FTapMOHUKKU
THD/TDD O6Lee rapmoHnyeckoe oTknoHeHne /ObLiee OTkNoHeHne noTpebnexus
AB,C,DE NHamBuayanbHble rapMOHUKN

ABTOMaTH4eckoe NOBTOPHOE BKIKO4YEeHUe
AlNB OnemMeHT aBToMaTUYeCcKoro NoBTopHoro BknodeHns ans MT3, NPS, 333 n 033
AlNB 3H 3nemeHT AlB no HanpsikeHuo

AneMeHT HanpaBfeHUs NOTOKa MOLHOCTU

3QHM MT3 OnemMeHT HanpaBnexus notoka ang MT3

3HI1 309 3AnemMeHT HanpaBnexus notoka ansg 309

OHIM 333 OnemMeHT HanpaBnexus notoka ans 333

OHIM 033 OnemeHT Hanpasnexnus notoka Ans 033
Apyrve

XH OnemMeHT cpabaTbiBaHWs Ha XOMNOAHYO Harpysky

BHT 3AnemeHT oTcTporikn BHT

33B OnemMeHT fo6aBneHns 3aepPXXKn BpEMEHN
lMpumeyaHus:

]
pasniu4vHbIX ucmo

YHUKOS8.

MpunoxeHus

Kaxdas epynna 3auumsi umeem 0OUHaKO8YH0 (byHKUUOHAIbHYO CMPYKMypy.
Konmponb cmamyca 3awumsi (KC3) nossosnissiem npousdeodums earobasibHbie UBMEHEeHUsT 2Py 3awjumbl ¢

PykoBoacTeo nonb3oBarensa OSM
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11.2 MpunoxeHune B — HanpaBneHHas 3awmTa

11.2.1 AneMeHTbl HanpaBrieHUst notoka mMowHoctu ana MT3 (OHIM
MT3, 3HIM 30®d, OHIM 333 1 3HIM 033)

HanpaBnenHad 3awmta wuCMNOMb3yeT CUMMETPUYHbIE KOMMOHEHTbI W3MepSoWmne nondpuaylollee
HanpshkeHne n pabouni TOK ANnd pacyeta paboyumx YrroB COOTBETCTBYHOLUMX HarpaBrneHHOW 3alumTe.
Bbibop ncnonb3yembix CUMMETPUYHBIX KOMMOHEHTOB 3aBUCUMT OT onpawmBaeMbix anemeHToB, JHIMT MTS3,
OHIM 300, 3HM 333 unu BHIM O33.

OHIMT MT3 wucnonb3yeT HanpsbkeHMe npsMon nocrnefoBaTenbHOCTM B KayecTBe MONApU3YIOLLEro
HanpsPKEHUS M TOK NPSMON NOCMNEeAOBTENbHOCTU B KayecTBe pabodero Toka. QnemMeHT HanpaBneHusa Ans
3aWnTbl Npu obpaTHOW NOCneaoBaTeNbHOCTN UCNONb3yeT HanpskeHne obpaTHOM nocrneaoBaTenbHOCTU B
KayecTBe MOMsipU3yoLLEero HanpskeHnst 1 Tok obpaTHOWM MOCnefoBTENbLHOCTU B KadecTBe paboyero Toka.
OHIM 333 wn OHM 033 uncnonb3ylT HanpsbkeHne HyneBoW MocrneaoBaTeNbHOCT B KadecTBe
NoNspU3yoLLEro HaNpPsKeHU 1 TOK HYNEBOW NOCNe0BTENbHOCTU B KayecTBe paboyero Toka.

OcHoBHoM npuHUnn pa6OTbI 3fieMeHTa HanpaBJieHnA M306pa>|<eH Ha AnarpamMmme Hmxe.

roe Upol Nonsipu3yloLLiee HanpsxeHne
lop pabouunin Tok
Mpamoe (+) Upol Aop yron mMexay HanpsbkeHnem Upol 1 TOKOM lop
A yCTaBKa yrna cmeLleHus

/

B 3aBucMmoctTn OT pacyuTaHHOro yrna, COOTBeTCTByPOLLI,VIVI
ANneMeHT HanpaslieHua BbI6VIpaeT COCTOAHME NO crnegywuwemy

npuHUMNY:
> lop + Aop B Npeaenax A, + 90°
OBpaTHoe () - Aop 3a Npegenamu At + 90°
? Upol MK lop CvLLKOM Manbl Ana obecneyeHns

nonsipusaumm
(ansa MT3: Upa = 0.5¢B, 11 < 3A)
(ans 30®: Upe < 0.5kB, I, < 3A)
(ans 333: Upal < 0.5kB, In < 3A)
(ans O33: Upa < 0.5kB, In< 1A)
(anst 0.2A O33 mogenu: Upol < 0.5kB, In < 0.2A)

MpumeyaHus:
l1 ypoBeHb Toka ana SHIMN MT3
In anst OHM 333 n 3HIM 033
I, ons OHIM 30.

CocTosiHVS ONpeaensoTesa creayowmM ob6pasom:

+ HEeNUCcnpaBHOCTb NMPAMOro HanpaslieHUA; BBeAEeHHble 3NTEeMEHTbI 3allnTbl O6paTHOFO HanpasneHna He pearnpyrT
Ha HENCNpPaBHOCTb.

- HeuncnpaBHOCTb O6paTHOFO HanpaelieHna; BBeOeHHble 3JIeMEeHTbl 3alTbl NPAMOro HanpaBfeHNA He pearnpyroTt
Ha HENCNPaBHOCTb.

? HeonpeaeneHHoe HanpaBrieHne HencnpaBHOCTU, eCnn BBeAEHbl SJIEMEHThI Hal'lpaBJ'IeHHOVI 3awunTbl, ecnun
“HanpaBneHne He onpegeneHo” ycTaHOBNEHO Ha “Briok”, TO aNeMeHT He pearmpyeT Ha HEMCNPAaBHOCTb, €Crn
“HanpaBneHuve He onpeaeneHo” ycTaHoBNeHo Ha “OTKnioYeHne”, TO AaNemMeHT pearMpyeTt Ha HencnpaBHOCTb. CMm.
yacTb 6.1.7 DnemMeHTbl HanpaBneHHOW 3alunThl MO TOKY.

lMpumeyaHus:

. B xypHane BknoueH/OmknoyeH 8 CMS ¢paszosbie yanbi A0 u Al omobpaxeHbl kak “0.0” Ons HeoripederneHHo20
HanpaeneHusi HeucripasHocmu, 20e Uy Unu lop CIUWKOM Masbl Or1si obecrnedeHust nonspusayuu.

e Koeda yzson cmeweHus paseH 0’ u yepedosaHue ¢pa3 ycmaHosrieHo Ha ABC, mo npsiMbiM HanpasieHueM nomoka
mouwHocmu ripsimoul nocriedogameribHOCMU 8 KOMMymauyuoHHoM Modyne OSM cyumaemcs HarnpasnieHue co cmopoHbl RST
8 cmopoHy ABC u obpamHbiM HarnpasreHueM [omoka MOoWHocmu npsMol nocrnedosameribHOCMU cYumaemcs
HarpasseHue co cmopoHbl ABC 8 cmopoHy RST.

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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MpuHuMn paboTbl anemMeHTa HanpaBneHus n3obpaxeH Ha guarpamme Huxke. MNepexoabl 1 - 4 n3obpaxeHsbl
Ha crieayoLmx cTpaHuLax.

Cnepylowme guarpamMmmbl ONUCbIBAOT NEPEXOAHBbIE COCTOAHUA 1 — 4.,

Mepexopn Paboyas guarpamma OnucaHue
1 HanpaBneHue noTtoka
AopA MOLLIHOCTU U3MEHAEeTCs
o ¢ o6partHoro Ha
A+90 npsimoe
At
O |
Ac90 Bpemsa
St(DE) }
T — R —
- »‘ -— Bpems
<30mc
2 R HanpaBneHue noTtoka
o ; MOLLIHOCTM M3MEHsieTcs
Ac+90 ‘ C NPSIMOTo Ha
A | Bpems obpaTHoe
A9O° [ fremmm e
St(DE) 4 |
+ 1
. »‘ l—
Bpema
<30mc
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3 Monspusaums
lop 4
._3A ______________
épeMﬂ
Ups 1
~0.5kV ____YC____‘
i Bpewms
St(DE) 1 |
o1 T
? I >
—’I / Bpems
nnm <30ms
Iop r S
el ‘____F___ —
] »
| Bpems
Upa 4 !
1
~0BK === — :— ——————— ,
| Bpems
St(DE) |
o) - r
! >
?
7 _'l / il Bpemst
<30ms
NMpumeyvyaHue
1. YposeHb lop UsobpaxeHHbili sbiwe 1A g O33 u 0.2A dns 0.2A
033 moderned.
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4 Oenonapwusaums
~3A ____________
Bpewmsa
Nl
~0.5k\f[— — — — < - - — — —
: Bpema
St(DE) 1 |
0 | |
5
!‘_ 3 cycles_’l Bpema
P(E) ,
1 |
I | >
0 Bpems
lop
N
unm \ gl
Bpemsa
Upd 1
e ___
~0.5KVW- ]
| Bpems
St(DE) 1
+0) | L
? N «—SunKkna__ Bpemsa
P(E)
1
0 ‘BpeMﬂ

MpumevyaHus

2. OHIT ucrionb3yem 3anucaHHble HarnpskeHue unu MmokK 0ns
ronspu3ayuu Ha nPoOMmMSsXeHUU 8cex mpex YUKios

3. Ecnu npoucxodum cpabamsbigaHue cesi3aHHOe C J1bbIM
88€0€HHbIM 3MIEMEHMOM HarnpasieHHoU 3awumsl 8 rpedesnax
mpex yuknoe ¢ nadeHuem HarpspkeHuss Huxe  0.5kB,
Oenonsipuszauyusi  He  Moxem  Hayambcsi 00  cbpoca
cpabambigaHusi.

Omo noseonssiem usbexamb Oernonispulayuu  3rieMeHma
HarnpaesneHusi 80 8pemsi br1U3K020 KOPOMKO20 3aMbiKaHUS.

m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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11.3 MpunoxeHue C - CuHXpoHU3aumsa

¢YHKU,I/IFI CUHXPOHU3aUNnN MOXET ObITb NnpuMeHeHa B crneayrLinx cryvyaax:
" NOAKITIOYEeHMe reHepaTopoB K 3J1EKTPOCETU
" NOBTOPHOE NOAKIMK4YeHne coeanHeHna mexay AByMA B3aMOCBA3aHHbIMU 3NTEKTPOCETAMMU
" NOBTOPHOE NOAKIMK4YEeHne coeanHeHna mexay otaefnieHHbIMU CUCTEMaMMN.

JormkHbIl BbITb CKOHUIYPUPOBaHbI NpeAerbl CUHXPOHM3aLUMKN Ans n3bexaHns cbosi CUHXPOHU3aLMN.

11.3.1 Mpepenbl CUHXPOHU3aLUK
HwxenpuBegeHHas guarpamma otobpaxaet paboyune npeaensl PYHKLUUN CUHXPOHU3ALNN.

AV = PasHuua HanpsxeHWH
MNpeaensl cMHXpoOHKU3Ma BKroYeHne

paspelleHo ecnun
BbINOMHEHEBI YCNOBUA

Af = YacToTa cKONbXeHUs
®(t)= YrnoBaa pasHocTh a3

CUHXPOHU3Ma
MNpepen nepeHanpsxKeHUs - F
Mpeaen xuBoro HanpsXeHUA B
KnoveHne
Lo paspelleHo
Over voltage limit - Live voltage Limit HoMWHanNEHoe £CNM HAaCTPOEHO
HanpsxeHue

Dead MépTtBas

Voltage 3oHa no
Limit  HanpsxeHuw

Pa6ouue npegernbl CAHXpPOHU3auuun

Kak nokasaHo Ha anarpamme:

e BkmntoyeHve ycTpoicTBa paspeLleHo koraa cobniofeHbl YCIoBUSI CUHXPOHU3aLMK, Takme Kak,
yacTtoTa, yron cmeLleHus as 1 HanpshkeHne Ha 06enx CTopoHax peknoysepa HaxoauTcs B
Xenaemblx npegenax ans 6e3onacHoi CUHXPOHU3aLNN.

(] quHoe BKIlOMEeHUE U aBToMaTnu4eckoe NoBTOPHOE BKITlOYEeHWE pa3peLlleHbl And NOBTOPHOro
coeMHEeHNA OBYX OTKIMKOYEHHbIX cekummn ANEKTPOoCceTn Unn NogKkno4YeHna NnuTaHng OTKIMOYEHHOM
CeKUUn aneKTpoceTn ecrin CKOHCbI/IprI/lpOBaHbI cooTBeTCTBYHOLMNE HaCTpOVIKI/I.

CwMm. yacTtb 6.12.1 NpoBepka CMHXpOHM3auuKn Ons nogpobHOro onucaHus.

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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11.4 MpwunoxeHue D - KpuBble BpeMS-TOKOBbIX
xapaktepuctuk (BTX)

11.4.1  ANSIBTX

ANSI BTX onucbiBatoTCcs crieayoLmmMm obLLMM BblpaXKeHNEM:

(

—_— A B eTM 2oe: A, B,p KoHCmaHmb!
B L ( y )P 1 J ™ KO3ghhuyueHm yMHOXEHUS 8peMeHU
Ip Ip mok cpabambigaHus
Tt 8peMsi OMKITIOYEHUST
| MoK HeucrnpasHocmu

ANSI BTX nporpammupyemble yepes wkad ynpaeneHus RC onpepensoTca napametpamu B Tabnuvue
HUXe.

Ona TokoB Hwxe 16kA ANSI BTX nporpammupyemble 4vepes Lwkad ynpaeneHnda RC onpegenstorcd
napameTpamu B Tabnuvue Huxe.

[na TokoB Bbllwe 16KA, BpeMs OTKIMIOYEHUS ABNAETCA NOCTOAHHLIM U OnpefenseTcs BblpaXeHWeM Bbille C
I=16KA 1 COOTBETCTBYIOLLMMU NapaMeTpaMn U3 Tabnmubl HUXe.

Tun BTX OnpegeneHue A B D p
UpesBblvanHo NHBepcHasa El 6.407 0.025 3 2.0
CwunbHo NHBepcHas Vi 2.855 0.0712 1.346 2.0
VHBepcHas | 0.0086 0.0185 0.46 0.02
KpaTtkoBpemeHHo VHBepcHas STI 0.00172 0.0037 0.092 0.02
KpaTtkoBpemeHHO YpesBblyanHO STEI 1.281 0.005 0.6 2.0
WnBepchas LTEI 64.07 0.250 30 2.0
,El,onroapemeHHo l-‘|pe3BbNaI7IHO MHBepCHaﬂ LTVI 28.55 0.712 13.46 2.0
,El,onroapemeHHo CunbHo MHBepCHaﬂ LTI 0.086 0.185 4.6 0.02
[onroBpemeHHo ViHBepcHas

ANSI BTX npegocTaBnsioTcs ¢ TanmepomM cbpoca onmMcaHHbIM crieayowum obLwmM BblpaKeHneMm:

D eode: Tres(l) 8pemsi cbpoca npu moke |.
Tres (1) = D KOHCmaHma
1-0.998 « (%mm ) Imin MUHUMAITbHBIL paBoyul moxk;
Imin MIN #lp #max(OCLM & OIRM),
and: MIN MUHUMaIbHbIU Ko3ghgpuyueHm

YMHOX€EHUST moka

OCLM  KoaghgbuyueHm yMHOXeHUs
XO0s100HOU Hagpy3Ku

OIRM  KoagbgbuyueHm yMHOXeHUs
omcmpotiku BHT

11.4.2 IEC BTX

IEC BTX onucbiBaloTCst CeayoLmm obLWmnm BbipaXKeHNEeM:

Tt = AxTM 20e: ™™ KO3ghhuyueHm yMHOXEHUS 8peMeHU
p Ap KOHCmMaHmbl
( / j -1 Ip mok cpabambigaHusi
Ip Tt 8peMsi OMKIIIOYEeHUs
| mok HeucripagHocmu
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IEC BTX nporpammupyemMblie 4Yepes wkad ynpasneHms RC onpegensioTca napameTpamm B Tabnuvue Huxe.

Ona TokoB Hwke 16kA |IEC BTX nporpammupyemble 4yepe3 wkad ynpasneHna RC onpegensioTtcs
napameTpamu B Tabnuvue Huxe.

[nsi TOKOB Bbille 16KA, BpEMS OTKIIOYEHUS ABMSIETCS NOCTOSHHBIM M ONpeaenseTcsl BblpaXXeHUEM BhILLE C
I=16KA 1 COOTBETCTBYIOLLUMMI NMapamMeTpaMm U3 Tabnmubl HUXe.

Tun BTX OnpegeneHue A p
YUpesBblvainHo NHBepcHas El 80 2.0
CwunbHo NHBepcHas Vi 13.5 1.0
WHBepcHas | 0.14 0.02
HonroBpemeHHo VIHBepcHas LTI 120 1.0

IEC kpuBble BTX uMMelT KOHMUrypupyembliii norib3oBaTenemM (UKCMpOBaHHbIA TaniMep cbpoca. Kak
cnencteue, IEC BTX Bpemsi OTKINIOYEHUS HE 3aBUCUT OT BENUYUHBI TOKA.

11.4.3  YHuBepcarnbHble KpuBble BTX onpeperneHHble
nonb3oBartenem (KOI)

Ot BTX MoryT GbiTb NMPUMEHEHbI K BeAyleMy YCTPOWCTBY M SnemMeHTaM Hu3koro ypoBHs 333 no Toky
(MT31+, MT31-, MT32+, MT32-, 3331+, 3331-, 3332+, 3332-) 1 cogepXxmT 4O TPEX CEKLUN.

KOIT onucbiBaetcs BBogom oT 5 go 32 nap Bpems-TOKOBbIX koopauHaT. KoopanHaTa Toka nepBOW TOYKM
onpegensieT MMHUManbHbI pabounn Tok (IMin) U KoopAMHaTa BpeMeHW NocredHen TOYKM onpeaensieT
MUHMMarnbHoe paboyee Bpewmsi.

Toukm BTX KOI mMoryT 6bITb U3MeHeHbl Tonbko Yyepe3 CMS.

BTX KOTI nmetoT koHpUrypupyemblin nonb3oBatenem hUKCMpOBaHHbIN Tanmep cbpoca.

11.4.4 dononHutenbHble KpuBble BTX

HocTtynHo 43 gononHuTenbHbIX kpyBbix BTX. 3Tu KpuBble pa3paboTaHbl Ans aMynsLMu KpUBbIX B CTapoMm
3almMTHOM 0BopyaoBaHUM.

3T KpyBbIe He MOryT GbITb BbiIbpaHbl Yepes MY, Tonbko Yyepe3 CMS.
[ocTynHble KpuBbIE:

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.

JononHuTtenbHble KpuBble BTX uMelT KOHUrypupyembli nonb3oBateneM (UKCUPOBaHHLIN TanMep
cbpoca.

lMpumeyaHue: Kpusbie ¢ ¢pukcuposaHHbiM 8pemeHeM, ANSI u |EC ecezda OocmynHbl 4epes [1Y. o 10
dornonHuUMernbHbIX unu onpedesneHHbIX nonb3oeamenem Kpusbix BTX moaym 6bimb 3azpyxeHbl 8 1Y.

11.4.5 Buonuoteka BTX

B CMS nonb3oBaTtens umeeT poctyn kK 6ubnuoteke BTX, roe moryT ObiTb co3gaHbl U M3MEHEHbI
CTaHOapTHbIe KPUBbIE C UX HAacTporkamMu Ans onpefeneHHblx 30H (cM. pann CMS nomolub).

PykoBoacTeo nonb3osarena OSM MpunoxxeHus
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11.5 NMpunoxeHne E — Nopgaepxka ANSI B RC

ANSI / IEEE ctaHgapTt C37.2, 1996 npenocTtaBnsieT onpegeneHme u npuMeHeHne HoMepoB (OyHKUMIA Anst
YCTPOUCTB MCMOMb3yeMbIX B 3MEKTPUYECKUX MNOACTaHUMAX, SMNEKTPOCTaHUMAX W yCTaHOBKe arnnapaToB
MCMNOMb3YIOLWMX M NPeobpasyoLmnx ANEKTPOSHEPIMIO.

MpuBegeHHasa Hwxe Tabnuua conocTtaBnseT ¢yHKUMM 3awmTbel RC C COOTBETCTBYHOLUM HOMEPOM
yctponcTtea ANSI.

ANSI OnpepeneHue KommeHTapumn

Homep

¢hyHKuM

7]

ycTpomnc

TBa

21Yn 3awmra oOCHOBaHHas Ha KOMMJIeKCHOM | QnemMeHT Yn — 3awmTta ucnosnbayet
npoBOoAMMOCTH XapaKTepucTuUku KOMMJIEKCHOM

NpPOBOANMOCTU HenTpanu cetn

YcTponcteo dyHKUMOHMpPYOLLEE Korga
KOMMieKcHas NpPOBOAMMOCTb uenm
yBENUUMBaEeTCA  WAM  YMEeHbLlaeTcs  3a
npegenbl yCTaHOBMNEHHOMO 3HAYEHWs

OCHOBaHHbIE Ha 3HayYeHMn NPOBOAMMOCTM,
Gn (peanbHas 4YacTb) W pPeakTUBHOWN
npoBoANUMOCTH, Bn (MHMMas 4acTb).

25 YCTPOMCTBO NPOBEPKU CUHXPOHU3aLUN

YCTponcTBo YyHKUMOHMPYIOLLIEE Korga
yactoTa, yron cMmeweHua a3z  unm
HanpsbkeHWe a-c Lenu Haxoaatcsa B npegenax
paspeLualomnx coegmHeHme 3aTux AByx Lenen.

25A ABTO-CMHXpPOHM3aUUA

®yHKUMST  aBTOMATUYECKOW CUHXPOHM3aLuMu
No3BOMsIET MepeknoyaTento aBTOMaTUYeCKu
BKMOYATLCA NPU YCIOBUSX YAOBNETBOPSIOLLMX

COHXPOHM3aLMK
27 Pene 3aWuThI oT MUHUManbHoro | RC MoxeT ObiTb HAacTpoeH Ha paGoTy npu
HanpsHKeHus Tpex BapuaHTax NOHWKEeHUs HanpPsKeHWs:

YcTponctso dyHKUMOHMpPYOLLEe koraa | SMH1 — TloHwxkeHne HanpsbkeHus ¢asbl,
3Ha4YeHMe BXOAHOIO HanpshKeHWUs1 OMYCKAaeTCs | pearMpyeT Ha  HamnpsbkeHne  npsmon

HWXe YCTaHOBMEHHOro 3Ha4YeHus. nocnegoBaTenbHOCTU
3MH2 — lMoHwXeHne HanpsXKeHUs NUHUSA K
NNHWK, pearvpyet Ha nageHve
HanpskeHns  mexgy nobbiMu  ABYMS
dasamu.

3MH3 — lNMageHne HanpsikeHUsa npu notepe
WCTOYHMKA MUTAHWS, pearmpyeTt Ha NoTepio
HanpsHKeHUs1 Ha BCEX LLUECTU TepMUHanax u
NoTepIo TOKa Ha Bcex Tpex dhasax.
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NOJA-5038-08

ANSI OnpepeneHne KommeHTapuin
Homep
¢hyHKuM
7]
ycTpomnc
TBa
46 Pene o6paTHOM nocnegoBaTesibHOCTH
3awwuTta ot gucbanaHca ¢as, onpegeneHHas
nytem n3MepeHuns TOKa obpaTHon
nocrnegoBaTenbHOCTU.
46BC O6HapyxeHue o6pbiBa NnpoBoAa 2/11 — OTHoweHne Toka oObpaTHON
3awmTa npu obpbiBe MpoBoAa MCToMbayeT | oo IoROBATENBHOCTI K TOKY npsimoit
t P P POBOA yer nocrenoBaTenbHOCTU.
OTHOLLEeHMWEe TOKa obpaTtHomn
rnocriegoBaTenbHOCTM K TOKYy  MpsIMOM
rnocreaoBaTenbHOCTU.
47N MoBblweHue HanpsXxXeHus o6partHon | 3MH4 element
nocnepoBaTenbHOCTH
Ecnu  creneHb  HanpsbkeHus  obpaTHOM
nocrneaoBaTenbHOCTH B 3NeKTpOoCcCeTH
npeBbIlWaeT OONYCTUMbIE 3HAYeHWs, 3alimTa
OT MOBbLIWEHUA  HanpsbkeHus  obpaTtHom
nocrneaoBaTenbHOCTU  3alMTUT CUCTEMY OT
ancbanaHca HanpsXxeHus.
50 Pene MrHoBeHHOM MakCMManbHOMW TOKOBOWM
3aWwmThbl
YcTponcteo cpabartbiBatoLee 6€3 BpeMeHHON
3a0epXKKkM Korga BenvyuMHa Toka npeBblllaeT
YCTaHOBMEHHOE 3HaYeHue.
50N Pene MrHoBeHHOM MakCMManbHOM TOKOBOW | MrHOBEHHOE MOBbILIEHWE TOKa HeWTpanu
3awmTbl (TOK HenTpanu) UM TOK HyneBOW nocrnegoBaTeribHOCTU B
TpexdasHon cucteme anddepeHUnpoBaH
kak 50N.
Tok HyneBson nocnenoBaTenbHOCTH

n3MepseTcs  UCMOMb3ys  CyMMYy  Tpex
TpaHcopMaTOPOB TOKa Ha Kaxaon dase.

51 Pene AC makcMmanbHOW TOKOBOMW 3alUUTbI
C 3a4epXKOon BpeMeHuU

YCcTponcTeo dyHKUMOHMpPYOLLEE Korga
BENMMYMHaA BXOOHOTO ac ToKa MpeBblllaeT
YCTAaHOBMEHHOE 3HA4yeHWe, M B KOTOPOM
BXOAHOW TOK M Bpemsi cpabaTbiBaHMs 0b6paTHO
nponopuvoHanbHbl B Oomblen  vacTtu
pabouero ananasoHa.

PykoBoacTeo nonb3osarena OSM MpunoxxeHus
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ANSI OnpepeneHne KommeHTapuin
Homep
¢hyHKuM
7]
ycTpomnc
TBa
51N Pene AC makcumanbHOM TOKOBOWM 3awuTbl | MrHOBEHHOE nosbiweHne  AC  ToKa
C 3agepxkKomn BpemeHu (Tok HerTpanu) HenTpanu unm TOK HyrneBown
nocrneaoBaTenbHOCTU B  TpexdasHon
cucteme gndpdepeHumpoBaH kak 51N.
Tok HyneBon Nocn. N3MepsieTcs UCNonb3ysi
CyMMy Tpex TpaHCc(opMaTopoB TOKa Ha
Kaxkgown case.
Mpegycmotperbl 333 n 033, kaxgas ¢
He3aBMCMMON XapaKTepucTnkon
OTKNIOYEHUSA " HaCTPOWKON
nocrnegoBaTenibHOCTU NMOBTOPHOTO
BKITHOYEHUSI.
59 Pene 3awmTbl OT NoBbIWeHUs HanpskeHns | RC moxeT OblTb HAacTpoeH Ha paboTy npu
. yeTbIpex BapuaHTax NoBbILIEHMWS
YCTpoWcTBO YHKLMOHMpYLOLLIeE Korga i
HanpsHKeHUsT:
BEMMYMHA HanpskeHus npesbilaeT
YCTaHOBMEHHOE 3HaYeHMe. 3MH1 — lMoBblleHMe HanpsikeHust dasbl,
pearmpyeT Ha  HanpsbkeHue  npsiMom
nocnenoBaTenbHOCTU
3MH2 — lMoBbilWeHne HanPSXeHUs NUHUA K
NNHWK, pearMpyetT  Ha  MOBbIEHUE
HanpsbkeHUs  Mexagy  nobbiMu  OByMS
dazamu.
3MH3 - TloBblWeHNe  HanpsXXeHus
cMmelleHmns HeruTtpanu (cm. 59N)
3MH4 - TloBblWeHNe  HanpsXeHus
obpaTtHon nocnegoBatensHocTu (cM. 47N)
59N MoBbiweHue HanpsKeHUs cmewteHus | 3IMH3 anemeHT
HenTpanu
3awmra  OT  MOBBIWEHUA  HaMNPsKEHUS
CMELLEHMS HEeWTpanuM MCMnonb3yeTcs B CeTsIX
pacnpeneneHnsl 3neKTpO3HEPrMM C BbICOKUM
KOMMSEKCHBIM COMPOTMBIIEHNEM 3a3EMITEHUS,
B KOTOPbIX  MOBLILWEHWE  HaMpsPKeHUs
CMELLEHMST HeWTpanM MOXeT [OCTUIHYTb
HEeONYCTUMbIX 3HAYEHUA.
67 Pene HanpaBneHHom AC MakcumanbHom | HanpspkeHue npsmMon
TOKOBOW 3alumThI NnocrnefoBaTeNbHOCTU  UCMOMb3YeTCA  Kak
. OCHOBHOe (Monsipu3yloLlee HanpshkeHue)
YCTpoWcTBO YHKUMOHMpPYIOLLEe npu
ONsi oNpefeneHns HanpaBneHusl.
KenaemMom 3Ha4YeHUU MakCMMarbHOro ac Toka
TEKyLLEero B yCTAHOBIIEHHOM HarnpaBreHuun.
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ANSI OnpepeneHne KommeHTapuin
Homep
¢hyHKuM
7]
ycTpomnc
TBa
67N Pene HanpaBneHHon AC mMakcumanbHomu | HanpaBneHHoe noBbiweHne AC Toka
TOKoBOM 3awmThbl (TOK HenTpanu) HEenTpanu WNU TOK HYNeBOW MoOCn. B
TpexdasHon cucteme AnddepeHUnpoBaH
Kak 67N.
Tok HyneBon Nocn. N3MepsieTcs UCNonb3ysi
CyMMy Tpex TpaHCc(opMaTopoB TOKa Ha
Kaxgon dase.
HanpspkeHne HyneBson
nocnegoBaTenlbHOCTU  UCMONb3yeTcs  Kak
OCHOBHOe (Momnsipuaylollee HanpshkeHue)
ONsi oNpefeneHns HanpaBneHusl.
MpeaycmoTperbl 333 n O33.
79 Pene noBTOPHOro BKNO4YeHUsA
YCTpoWcTBO KoTopoe KOHTponupyeT
aBTOMAaTU4YECKOE MOBTOPHOE BKITHOYEHNE U
3anpeT AlB ac peknoyaepa.
81 Pene 3awumTbl no yactoTte YacTnyHo nogaepxvBaeTcs
YCTPOMCTBO KOTOpOE pearvpyet Ha 4acToTy
ceTu, (pyHKUMOHMpYLOLLEee Korga Yyactota unm
RC MoxeT ObITb HAaCTPOEH H uty ot
CKOPOCTb W3MEHEHWs1 4acTOoThbl BbIE UK C wmoxer 6 acTpoeH Ha sallnTy o
MOBbILUEHUSI U TMOHWXEHWUs  YacToThbl
HWXXE YCTAHOBMIEHHOIO 3HAYEHUS.
CUCTEMBI.
86 Pene 3anpeta AlB
YcTponctso KoTopoe OTKIoYaeT
cooTBeTCTBYylOLee obopynoBaHme Ao cbpoca
onepaTtopoM B MECTHOM WMNWN OUCTaHLMOHHOM
pexume.
PykoBoacTeo nonb3osarena OSM MpunoxxeHus
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11.6 NMpunoxeHune F — CurHanbl MHAMKaUnUn

CurHanbl MHAWKALMM KOHTPOITMPYKTCS 35IEMEHTOM KOHAMUMOHUpoBaHusa curHanos (ISC). ISC cuuTbiBaeT
cuUrHanbl Ana UHOUKaUMn U3 faHHbIX C APYruX 3r1eMeHTOB.

ISC Takke obecneumBaeT OYHKLMM ONATHOCTUKN MYTEM MOHUTOPUHIa yHKLMOHANbHOCTM RC, BHYTpeHHe
KOMMYHUKaLUMN W BpeMeHu BKIOYeHus/oTkoyeHnss OSM. Ecnu anemeHT o6GHapyxuBaeT ntobble
HecoOTBETCTBUS, (DOPMUPYETCS CUTHAN MHAMKALMMU.

MonHbIA CNMCOK MHAMKAUMOHHBIX curHanoB ncnonb3yeMbix SCADA u /O npegctasneH B Tabnvue HUXe.

CurHan OnucaHue
TUN: OCHOBHON
WHnunnposaHo AlNB MHMUMnpoBaHO aBTOMaTUYECKOE NOBTOPHOE BKINKOYEHME

DNP3-SA BeegeHo

DNP3-BBefeHa Ge3onacHas ayTeHTudmkaums

PUKTVBHBIN KOHTPOIb

PUKTUBHBIN cUrHan KOHTPOJI4 B Lendax TeCTupoBaHuda

pynna 1 oTKMYeHe

3anpoc Ha oTKNto4YeHne chopMUPOBAHHbIV FPYNNov 3awwmnTbl 1

pynna 2 oTknoYeHne

3anpoc Ha oTknYeHne choOpMMPOBAHHbLIN FPYNMNON 3aLUnThI 2

pynna 3 oTknoveHne

3anpoc Ha oTknYeHne choOpMMPOBAHHbLIN TPYNMNON 3aLumThl 3

pynna 4 oTKMoYeHe

3anpoc Ha oTKNYeHe chOPMUPOBAHHbIV FPYNMNow 3alnTbl 4

MecTHoe ynpaBsneHue

YCTPONCTBO HAXOANTCA B MECTHOM pPEXMME ynpasreHus

3anpet AlB (JTio6ow)

YcTponcTeo HaxoguTes B coctossHumn 3anpeT AlNB no nobon npuynHe

MpeBbiweHo MKO

[MpeBbILLEHO MaKCUMaANbHO AOCTYMNHOE 4Yncno OTKITHOMEHNN

3all, MHMLMMpoBaHa

3alura MHMUMMpoBaHa

OuncTtaHumoHHoe
ynpasneHue

YCTpPOWCTBO HaxXoaWUTCS B AUCTAHLMOHHOM peXMMe yrpaBreHus

SGA BBefEeHO

BeegeH pexum YMHble CeTtn

PeX1M TECTUPOBaHMS

BknroyeH pexnm TecTmpoBaHms

YCcTaHOBMEH KIoY
obHOBMEHUS

Kntoy o6HoBneHmst DNP3-SA yctaHoBneH

79_3anpert AlB (Jltobon)

YcTponcTBo HaxoauTcs B coctosHumn 3anpeT AlNB B pesynbTtate niobon 3almTHON
onepauum 1 ¢ NtobbIM KONMYECTBOM OTKITHOYEHWUI

TUN: CPABATbIBAHUE

CpabatbiBaHne

Cpa6aTblBaHMe B pe3ynbTate aktuBauuun no60oro 3aWMTHOroO ayiEMeHTa.

P(Mobas rapm)

CpabartbiBaHue B pe3ynbTate akTuBaLMu 3neMeHTa 3awnTbl oT rapMoHuk (THD, TDD
unu nrobas nHamBmayanbHas rapMoHuMKa)

P(333) CpabartbiBaHue B pedynbTarte akTuaumm nioboro anemeHTta 333

P(3331+) CpabartbiBaHve B pesynbTarte aktuBaumm anemeHTta 3331+

P(3332+) CpabatbiBaHue B pesynbTaTe aktvBaumu anemeHTa 3332+

P(3333+) CpabatbiBaHue B pesynbTaTe aktvBaumu anemeHTa 3333+

P(3331-) CpabaTbiBaHue B pesynbTaTe aktusaumy anemexTa 3331-

P(3332-) CpabaTbiBaHue B pesynbTaTe akTvsaumy anemeHTa 3332-

P(3333-) CpabatbiBaHue B pesynbTaTe aktvBaumu anemexTa 3333-

P(333 PI11-3) CpabartbiBaHue B pesynbTaTte aktuaumm anemerta 333 PJ1 1-3

P(I'PK) CpabartbiBaHve B pesynbTate akTuBauMu aneMeHTa UHAMBUAYalNbHbIX rapMOHKK

P(12/11) CpabartbiBaHue B pe3ynbTaTe akTuBaLuMu 3NeMeHTa 3awmnThbl Npu ob6pbiBe nposoga 12/11

PN CpabartbiBaHue B pe3ynbTate akTuBaumu AeTEKTOpa NCTOYHMKA NMUTaHNS

P(300) CpabaTtbiBaHue B pesynbTaTe akTMBaumm fo60oro anemMeHTa 3almTbl Mo TOKy o6paTHON
nocnegoBaTenbHOCTH

P(B0d1+) CpabaTtbiBaHue B pesynbTaTe akTMBaLMM 3IeMEHTa 3awuTbl MO TOKy obpaTHOM
nocneposartensHoctn 30P1+

P(30d2+) CpabartbiBaHue B pe3ynbTate akTUBaLMu 3NEMEHTa 3alunThbl MO TOKY 06paTHOM

nocneposartensHocTn 30P2+
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P(30®3+) CpabaTbiBaHue B pe3ynbTaTe akTMBaLmMmn anemMeHTa 3almTbl N0 TOKy 06paTHOM
nocneposartenbHocTn 303+

P(30®1-) CpabaTtbiBaHne B pesynbTate akTuBauuu 3fieMeHTa 3awWuTbl MO TOKy obpaTtHoWn
nocneposartenbHocTn 30P1-

P(302-) CpabaTtbiBaHme B pesynbTate akTMBauuu 3nemeHTa 3awuTbl Mo TOKy obGpaTHom
nocnepoBartenbHocTn 30P2-

P(30d3-) CpabaTtbiBaHne B pesynbraTe akTuBauMn 3nemMeHTa 3awWwmTbl MO TOKy obpaTtHoWn
nocnegosartensHocTn 30P3-

P(30¢ PJ11-3) CpabartbiBaHue B pesynbTate akTMBaLmmn aneMeHTa 3aWwuTbl pexuma paboTa Ha fMHWUK
no Toky obpaTHou nocnegoatensHocTn 309 PJ11-3

P(MT3) CpabatbiBaHve B pesynbTarte aktuBaumm noboro anementa MT3

P(MT31+) CpabartbiBaHue B pe3ynbTate akTuBaumm anemeHta MT31+

P(MT32+) CpabatbiBaHue B pesynbraTe aktvBaumu anemeHTa MT32+

P(MT33+) CpabaTbiBaHue B pe3ynbTaTe aktmBaummn anemenHta MT33+

P(MT31-) CpabaTbiBaHue B pe3ynbTaTe aktuBaumm anemerdta MT31-

P(MT32-) CpabatbiBaHue B pesynbraTe aktvsaumu anemeHTta MT32-

P(MT33-) CpabaTtbiBaHue B pe3ynbTaTe aktuBaumm anemeHta MT33-

P(MT3PJ11-3) CpabatbiBaHve B pesynbTarte aktueaumm anementa MT3 PJ1 1-3

P(3IM4) CpabaTtbiBaHue B pe3yrnbTaTe akTuBaLMu arieMeHTa 3alumTbl OT NOBbILLEHUS YacTOThbI

P(3IMH) CpabatbiBaHue B pesynbTaTe akTMBaumm nboro anemeHTta 3MH

P(3rMH1) CpabartbiBaHue B pesynbTtate akTusaumm anementa 3MNH1

P(3MH2) CpabaTbiBaHue B pe3ynbTaTe aktmBaumm anementa 3MH2

P(3MH3) CpabatbiBaHue B pesynbTaTte aktuBaumm anemenTa 3MH3

P(3MH4) CpabaTbiBaHue B pe3ynbTate aktmBaumu anementa 3MNH4

P(®aza A) CpabartbiBaHue B pesynbTate akTnauumu nboro anemeHta MT3 Ha dase A

P(dasa B) CpabatbiBaHue B pesynbtaTe aktusauuu noboro anemeHta MT3 Ha dase B

P(dasa C) CpabatbiBaHue B pesynbtaTe aktusauum noboro anemeHta MT3 Ha dhase C

P(®aza N) CpabartbiBaHue B pesynbTarte akTnsaumu noboro anemerta 333 nnm 033 Ha dase N

P(033) CpabartbiBaHue B pe3ynbTtarte akTuaumu noboro anemeHta 033

P(033+) CpabatbiBaHue B pesynbTaTe aktusauuu noboro anemeHta O33+

P(033-) CpabartbiBaHue B pe3ynbTaTte akTuaumm nwodoro anemeHta O33-

P(033 P CpabaTbiBaHue B pesynbTaTe aktusauum noboro anemeHta O33 PJ

P(Ua) HanpsikeHne Ha BbICOKOBONMbLTHOM BBOAE A Bbllle YpoBHs LSD

P(Ub) HanpspkeHne Ha BbICOKOBOMNbTHOM BBOAE B Bbille ypoBHs LSD

P(Uc) HanpspkeHne Ha BbicOkoBOMbTHOM BBOAE C Bhbille ypoBHA LSD

P(Uabc>) CpabaTtbiBaHue B pesynbraTe aktuBauum anemeHTa Uabce>

P(Uabc<) CpabaTbiBaHue B pe3ynbTaTe akTuBaummn anemeHTa Uabc<

P(AYP) CpabaTtblBaHve B pesdynbTaTe aktmusauum anemerTta A4P

P(Ur) HanpsxeHne Ha BbICOKOBOMNbTHOM BBOAE R Bblile ypoBHA LSD

P(Us) HanpspkeHne Ha BbICOKOBONbTHOM BBOAE S Bbille YpOBHsi LSD

P(UY) HanpspkeHne Ha BbICOKOBONbLTHOM BBOAE T Bbile ypoBHS LSD

P(Urst>) CpabartbiBaHne B pesynbTarte aktuBaumm aneMmenTa Urst>

P(Urst<) CpabaTbiBaHue B pe3ynbTaTe akTMBaumu anemenTa Urst<

P(3MH) CpabartbiBaHue B pe3ynbTarte akTuaumu anemeHta 3MH

P(3MH1) CpabatbiBaHue B pesynbTaTe akTusauuu anemeHta 3MH1

P(3MH2) CpabatbiBaHue B pesynbTaTte aktMBaumm snemeHta 3MH2

P(3MH3) CpabartbiBaHue B pesynbTaTte aktMBaumm anemeHta 3MH3

P(3MH4) CpabatbiBaHue B pesynbTaTe akTusauuv snemeHta 3MH4

P(Uabc 3MH4) CpabatbiBaHue B pesynbTaTe akTMBaumm ntoboro anemeHTta ns anemerHtos Ua/Ub/Uc B
nunHerHom pexnme unm Uab/Ubc/Uca B ¢pasHom pexnme 3MH4
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P(Urst 3MH4) CpabartbiBaHue B pe3ynbTarte akTuauum noboro anemeHTta n3 anemeHTtos Ur/Us/Ut B
NunHerHom pexnme nnu Urs/Ust/Utr B pazHoM pexume 3MH4
P(Yn) CpabartbiBaHue B pe3ynbTate akTuBaLmmn arnemMeHTa 3awuTbl N0 KOMMMEKCHON
NpPoOBOAUMOCTHU
TUN: OTKNKOYEHUE
OTtkntoyeHne(Jlroboe) PS=0 He3aBMCUMO OT UCTOYHUKA

OTtkntoyenne(Jltobas MPK)

OTkntoYeHne B pesyrbTaTe akTMBaLMM SfieMeHTa 3awuTbl oT rapMoHuk (THD, TDD
nwbas MHanBuayanbHas rapMoHuKa)

OTtkntoyenne (ABP aBTo
oTKN)

OTkntoyeHve B pesynbTaTe BbinosiHeHUsa onepaumm ABP aBTo oTkn

OtkntoveHue (ACO)

OTKNOYeHne B pesynbTate nHMunaumm aBTOMaTU4ECKOW 3aMeHbI

Otkntoyenne (333)

OTtkntoyeHne no 3anpocy anemenTa 333

OTtkntoyenne (3331+)

OTkntoyeHne no 3anpocy anemeHTa 3331+

OtkntoveHuve (3332+)

OTkrntoveHre no 3anpocy anemeHTta 3332+

Otkntoyenne (3333+)

OTkntoveHre no 3anpocy anemeHTta 3333+

OTtkntoyeHne (3331-)

OTkntoyeHne no 3anpocy anemeHTta 3331-

OTtkntoyeHne (3332-)

OTkntoyeHme no 3anpocy anemeHTta 3332-

OtkntoyeHne (3333-)

OTkntoveHre no 3anpocy anemeHTta 3333-

OtkntoveHune (333 PI11-3)

OtkntoveHve no 3anpocy anemeHTta 333 pexuma PJ1 1-3

OTtkntoyeHune (YY)

OTkntoYeHne no 3anpocy aneMeHTa KOHTPOSIbHOro curHana c My

Otkntoverue (MPK)

OTkntoyeHve B pes3ynbTate aktuBaUuun anemMeHTa 3alnTbl OT MHAnBMAYarbHbIX
rapMoOHUK

Otkntovenue (12/11)

OTKnoYeHre No 3anpocy anemMeHTa 3awmThl Npu obpbiBe NpoBoaHuka 12/11

OtkntoveHue (10)

OTKNoYEeHME MO 3anpocy curHana ynpasneHus ¢ 1/0

OtkntoveHne (MecTHbIn)

OTknoYeHWE Mo 3anpocy curHana ynpaenenus ¢ MY, CMS unv py4Hoe oTKNoYeHve

OtkntoyeHne (Jloruka)

OTknoYeHWe No 3anpocy forvku

OtkntoveHve (LSRM)

OTkntoyeHne no 3anpocCy anieMeHTa NOBTOPHOrO BKIKOYEHUA Npu notepe NMTaHnga

OtkntoveHue (Py4Hoe)

quHoe OTKIKo4eHne

OtkntoyeHne(309P) OTkntoyeHne no 3anpocy nboro anemeHtra 300

OtkntoveHne(30P1+) OTkntodeHve no 3anpocy nboro anemeHta 30P1+
OtkntoveHne(30P2+) OTkntodeHre no 3anpocy nboro anemeHta 3092+
OtkntoyeHne(3093+) OTkntoyeHne no 3anpocy nboro anemerHta 3093+

OtkntoveHne(30P1-)

OTkntoyeHne no 3anpocy noboro sanemeHta 30P1-

OtkntoveHne(3092-)

OTkntoyeHne no 3anpocy noboro anemeHta 30P2-

OtkntoveHne(30P3-)

OTkntoveHve no 3anpocy nboro anemexHTa 30P3-

OtkntoyeHne(30PPJ1-3)

OTkntoveHne no 3anpocy ntoboro anemeHta 30PPJ1 1-3

OtkntoveHne(MT3) OTkntoveHve no 3anpocy nboro anemeHta MT3
OtkntodeHne(MT31+) OTKnoYeHne no 3anpocy anementa MT31+
OTtkntoyeHne(MT32+) OTkntoyeHme no 3anpocy anemeHta MT32+
OtkntoveHne(MT33+) OTkntoveHve no 3anpocy anemeHta MT33+

OtkntoveHne(MT31-)

OTkntoyeHne no 3anpocy anemeHta MT1-

OtkntoyeHne(MT32-)

OTkntoyeHne no 3anpocy anemeHta MT32-

OTtkntoyeHne(MT33-)

OTkntoyeHne no 3anpocy anemeHta MT33-

OtkntoveHne(MT3 PJ)

OTkntoyeHve no 3anpocy anemeHTa MT3 pexuma Pl

OtkntoyeHne(3M4Y) OTkntoyeHne no 3anpocy anemenTa 3MY
OtkntoyeHne(3MMH) OTkntoveHve no 3anpocy ntboro anementa 3MH
Otkntovenne(3MH1) OTkntoveHve no 3anpocy anemeHta MT31
OtkntoveHne(3MNH2) OTkntoveHve no 3anpocy anemeHta MT32
OtkntoyeHne(3MNMH3) OTkntoyeHne no 3anpocy anemeHta MT33
OtkntoyeHne(3MH4) OTkntoyeHve no 3anpocy anemeHta MT34
OtkntoyeHne(MK) OTtkntoyeHne no 3anpocy curHana c MK (CMS)

OtkntoyeHne(Pasza A)

OTKMHoYeHMe U3-3a HEUCTIPABHOCTY Ha (hase A
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OtkntoveHve(Pasa B)

OTKnoYeHre 13-3a HeucnpaBHOCTM Ha dase B

OtkntoyeHne(Pasa C)

OTkntoYeHne 13-3a HemcnpaBHOCTU Ha dase C

OTtkntoyenne(Hentpanb)

OTkntoYeHne n3-3a HEeNCNPaBHOCTWN HeENTpanm

OTtkntoyeHne(3aLw)

OTkntoyeHve B pesynbTate aktuBauuun no6oro 3aLMTHOrO anemMeHTa

OTtkntoyeHne(nctaHuMoH
HO)

OTkntoveHne no 3anpocy curHana co SCADA vnm 1/O

Otkntoyenne (033+)

OTtkntoyeHne(SCADA) OTkntoyeHne B pesynbTate cpabaTtbiBaHus curHana co SCADA
OTkntoveHve OTKroYeHre No 3anpocy pexvmMa CEKLMOHNPOBaHNe
(CekumoHupoBaHue)

OtkntoyeHne (033) OTkntoyeHve B pesynbTate cpabatbiBaHusa noboro anemeHta 033
OTkntoyeHve OTkntoyeHne B pesynbTate cpabatbiBaHusA anemeHta O33+

OTtkntoyeHne (033-)

OTkntoYeHne B pesyrnbTate cpabaTbiBaHus anemeHTa O33-

OTtkntovenne (033 PJT)

OTkntoyeHne B pesyrnbTate cpabaTbiBaHus anemeHTa O33 pexnma PJ1

OtkntoveHue (AYP)

OTkntoyeHne B pesynbTate cpabaTbiBaHus anemeHTa AYP

OTKnoYeHne
(HeonpegeneHHhbIn)

OTKNtoYEeHHOE COCTOsIHME 06Hapy>KeHHoe nocrne BKINKYeHnAa NTaHnAa KOHTposinepa

OTtkntoyeHne (SMH)

OTkntoyeHve B pesynbTaTe cpabaTtbiBaHus anemeHTa 3MH

Otkntovenve (BMH1)

OTkntoyeHne B pesynbTate cpabaTbiBaHms anemeHTa 3MH1

Otkntovenve (3MH2)

OTtkntoyeHne B pesynbTate cpabaTbiBaHus anemeHTa 3MH2

Otkntovenne (3MH3)

OTkntoyeHVe B pesynbTaTe cpabaTtbiBaHus anemeHTa 3MH3

Otkntovenne (3MH3 AsTo
BKITOYEHME)

OTkntoveHne B pesynbtate cpabaTeiBaHnss 3MH3 1 BBegeHo 3MH3 aBTo BKMoYeHe

Otkntoverve (BMH4
[Mposan)

OTkntoyeHne B pesynbTate cpabatbiBaHus anemeHTta 3MH4 nposansl

Otkntoverve (3MH4
CpepnHsis Todka nposana)

OtkntoveHue ot genctens 3MH4 1 reHepaunsi curHana B cpegHen To4ke nposana

Otkntoverme (Yn)

OTkntoyeHne B pesynbTate cpabaTbiBaHWSA SreMeHTa 3aLnTbl MO KOMIMIEKCHOMY
HanpsXeHuto, Yn

TUMN: ONOBELWEHUE?

OnoselyeHne(toboe) OnoBeLleHWe B pe3ynbTaTe akTvBaumu Noboro 3awmnTHOro anemMeHTa

OnoeeweHne(Jltobas OTkntoyeHne B pesynbTaTe akTMBaLMM SneMeHTa 3awuTbl oT rapmMoHuk (THD, TDD vnnu

'PK) nobas nHaneBuayanbHas rapMoHuKa)

A(333) OnoBelleHne B pedynbTarte aktmeauum noboro anemeHTa 333

A(333 1+) OnoBelleHre B pesynbTate akTueauuu anementa 3331+

A(333 24) OnoBelueHve B pesynbTaTe akTuBaumm anementa 3332+

A(333 3+) OnoBelleHre B pesynbTate akTuBaumm anemeHTa 3333+

A(333 1) OnoselueHve B pesynbTaTe akTuBaumm anementa 3331-

A(3332-) OnoselleHve B pesynbTaTe akTuBaumm anementa 3332-

A(333 3-) OnoBelyeHve B pesynbTaTte akTuBauumn anemeHta 3333-

A(333 PJ11-3) OnoBeleHne B pedynbTaTte aktuBaumm anemenTa 333 PJ11-3

A(12/11) OnoBelleHre B pe3ynbTate akTMBaLMmU 3NeMeHTa 3aLnTbl Npy obpbiBe NpoBoaa

A(309) OnoBelleHne B pesyrnbTaTe akTuBaLmm Noboro anemMeHTa 3aWwnThbl No TOKy obpaTHOM
nocneaoBaTenbHOCTU

A(BOD1+) OnoBelleHne B pe3ynbTaTe akTMBaLMKU 3NIEMEHTA 3aLuUThbl MO TOKY 06paTHOM
nocnepgosatenbHocTn 30P1+

A(BOD2+) OnoBelleHne B pe3yrnbTaTe akTUBaLMKN ArIEMEHTA 3aLUMTbI MO TOKY 06paTHON
nocneposartensHoctn 302+

A(BOD3+) OnoBelleHne B pesyrnbTaTe akTUBaLMKN 3rIEMEHTA 3aLLMTbI MO TOKY 06paTHON
nocnepgosatenbHocT 30P3+

A(BOD1-) OnoBelleHre B pe3ynbTaTe akTMBaLMM 3NIeMeHTa 3aLluTbl NO TOKy obpaTHON

nocneposartenbHocTn 30P1-
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A(30d2-) OnoselleHne B pe3ynbTate akTMBaLumn 3afieMeHTa 3aLlnTbl No TOKy obpaTHON
nocneposartenbHocTn 30P2-

A(3003-) OnoselleHne B pe3ynbTate akTMBaLMn aNeMeHTa 3aluTbl Mo TOKy obpaTHON
nocneposartenbHocTn 30P3-

A(BODPIJI1-3) OnoBelyeHve B pe3ynbTaTe akTUBaL MU SrieMeHTa 3aLlnTbl N0 TOKYy o6paTHON
nocnegosaTenbHOCTU pexuma pabota Ha nuHum 309 PJ11-3

A(MT3) OnoselleHne B pesyneTtate akTueauyum noboro anemeHta MT3

A(MT31+) OnoBelleHne B pe3ynbTate akTuBauumn anemeHta MT31+

AMT32+) OnoselleHne B pesynbTtate akTmeauumn anemeHta MT32+

AMT334) OnogelleHve B pesynbTaTe akTusaumn anementa MT33+

AMT31-) OnoselleHne B pesynbTtate akTuBaummn anemeHta MT31-

AMT32-) OnoselleHne B pesynbTaTe akTusaumm anemexHTta MT32-

AMT33-) OnogelleHue B peaynbTaTe akTusauum anemerta MT33-

A(MT3PJ11-3) OnoselueHne B pesynbTtate aktmsauum anementa MT3 P11 1-3

A(3MNY) OnoBelleHne B pe3ynbTaTte akTuBauumn anementa 3MY

A(3IMH) OnoBelleHne B pesynbTtate aktueaumm noboro anemexta 3MH

A(3MMH1) OnoBelueHne B pesynbTtate aktmeauum anementa 3MH1

A(3MH2) OnoselueHne B pesynbTtate aktmeauumn anementa 3MH2

A(3MH3) OnoBelyeHne B pesynbTaTte aktueauumn anementa 3MNH3

A(3MH4) OnoselleHve B pesynbTaTe akTuBaumm anementa 3rH4

A(Paza A) OnoBelleHne B pesynbraTe aktuBaumm anemeHtoB MT3 Ha caze A (MT31+, MT32+,
MT31-, MT32-)

A(dasza B) OnoselleHne B pesynbraTe aktuBaumm anemeHtoB MT3 Ha caze B (MT31+, MT32+,
MT31-, MT32-)

A(®asa C) OnoBelleHre B pesynbTaTe aktuBauum anemeHtoB MT3 Ha case B (MT31+, MT32+,
MT31-, MT32-)

A(Hevitpanb) OnoBelyeHne B pesynbtaTte aktuBaummu anemeHToB 333 HenTpanu (3331+, 3332+,
3331-, 3332-, 033+, 033-).

A(033) OnoBeLueHne B pesynbTarte aktmeauumn noboro anemeHta 033

A(033+) OnoBelyeHne B pesynbTtarte aktmeauumn anementa O33+

A(033-) OnoselueHve B pesynbTaTe akTuBaumm anemeHta O33-

A(O33P/) OnoBelleHune B pesynbTaTte aktmeauumn anemeHta O33 pexuma Pl

A(AYP) OnoBelleHne B pesynbTate aktmeauumn anemeHta A4P

A(BMH) OnoBelleHre B pesynbTarte aktmeauum noboro anemeHta 3MH

A(BMH1) OnoBelleHre B pesynbTate aktueauumn anemeHta 3MH1

A(BMH2) OnoselleHve B pesynbTaTe akTusaumm anemerdta 3MH2

A(BMH3) OnoBeLyeHne B pedynbTtarte aktmeauun anemeHta 3MH3

A(BMH4) OnoBeLleHne B pesynbTarte akTuauuu anemeHta 3MH4 nposan

A(3MH4 cpephsisi Touka | OnoBelleHme B pesynbTaTte aktusauum anemeHta 3MH4 cpeaHss Touka nposana koraa

nposana) aktusmpoBaH anemeHT 3MH4 npoBan M HanpshkeHWe HaxoauTCst B npegenax Mexay
3MH4 cpenHss Todka npoBana u MakcumanbHbiM noporom 3MH4 nposan

A(Uabc 3MH4) OnoBelyeHve B pesynbTaTte aktuBaummn anemeHTa Uabc 3MH4 nposan

A(Uabc 3MH4 cpeansis OnoselueHne B pesynbTaTte aktuBauuy anemernta Uabc 3MH4 cpepHsa Touka nposana

Touka nposana) Korga aktmeupoBaH anemeHT 3MH4 npoBan u HanpsbkeHue HaxoauTCca B npegenax
mexay 3MH4 cpegHsast ToYka npoBana u MmakcumanbHbiM noporom 3MH4

A(Urst 3MH4 nposan) OnoBelleHve B pesynbtaTte aktnBauuu anementa Urst 3MH4 nposan

A(Urst 3MH4 cpegHsis OnoBellyeHne B pedynbtaTe aktuBaumm anemeHta Urst 3MH4 cpepHsAst Todka nposana

Touka nposana) Korga aktmeumpoBaH anemeHT 3MH4 npoBan v HanpsbkeHue HaxoauTCcA B npegenax
mexay 3MH4 cpegHsast ToYka npoBana u MakcumanbHbiM noporom 3MH4

A(Yn) OnoBeLyeHne B pe3ynbTaTe akTMBaLMKU 3NeMeHTa 3aLnTbl MO KOMMIEKCHOMY
HanpsXxeHuo Yn

TWUN: ONOBELWEHWE/OTKNIOYEH
3MH4 (Ua) | OTKoYeHre nnu onoBeLLeHne B pedynbTaTte akTueauumn anementa Ua 3MH4 nposan

MpunoxeHus
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CwvrHan Onwucanune
3MH4 (Ub) OTKnoYeHre nny onoBeLLeHne B pesynbTaTte aktueauum anemeHta Ub 3MH4 nposan
3MH4 (Uc) OTkntodeHve unm onoseLleHne B pesyrnbTate aktueaumm anementa Uc 3MH4 nposan
3MH4 (Ur) OTkno4eHre unun onoseLleHne B pesyrnbTaTe akTueauum anemeHTa Ur 3MH4 nposan
3MH4 (Us) OTKnoYeHre nnu onoBeLLeHne B pesynbTaTte aktuBauum anemerHta Us 3MH4 nposan
3MH4 (Ut) OTkno4eHve unmn onoseLleHne B pesyrbTaTe aktuBaumm anementa Ut 3MH4 nposan
3MH4 (Uab) OTkntodeHve unu onoseLleHne B pesyrnbTaTe akTueauum anemerdta Uab 3MH4 nposan
3MH4 (Ubc) OTkrnoYeHre nnu onoeeLleHne B pesyrnbTaTte aktueauum anemeHta Ubc 3MH4 nposan
3MH4 (Uca) OTkrntoYeHre nnu onoBeLLeHne B pesyrnbTaTte aktueauum anemeHta Uca 3MH4 nposan
3MH4 (Urs) OTkntodeHre unun onoseLleHne B pesyrbTaTe akTueauum anemenTa Urs 3MH4 nposan
3MH4 (Ust) OTkrnoYeHre nnu onoBelLLeHne B pesynbTaTe aktuBauum anemeHTta Ust 3MH4 nposan
3MH4 (Utr) OTkntoYeHre nnu onoselLleHne B pesynbTaTe aktuBauum anemerTta Utr 3MH4 nposan

TUN: BKINKOYEH

BkntoyeH(Jlro6on) BkntoyeHHoe cocTosHue OSM no nobon npudmHe

BkntoyeH (ABP)

BkntoyeHne B pesynbTate cpabartbiBaHnsa dyHkumm ABP

BkntoueH (ABP aBTO
BKITOYEHME)

BkntoveHue B pesynbtaTe cpabaTbiBaHns dpyHkumMn ABP ogHOBpEMEHHO C aKTUBHOM
onepaumen cyeta ABP aBTO OTKNOYEHUE

BkntoyeH (ABTO 3ameHa)

BkrtoveHve B pesynbTaTe cpabaTbiBaHns PyHKUMM aBTO 3aMeHbl

BkritoueH (AMNB)

BkntoveHne no 3anpocy curHana ot anemenTa AlNB MT3/NPS/333/033, OnemeHT
HanpsixeHus AlNB, ABP

BkritoueH (AMNB
MT3/NPS/333/033)

BkritoueHve B pesyrnbTaTe NOBTOPHOrO BKMoYeHus no 3anpocy AlNB MT3/NPS/333/033

BkntoueH (OnemeHTa
HanpsxeHus AlNB)

BknioyeHne B pe3ynbTaTte NOBTOPHOIO BKITKOYEHUA MO 3anpocCy aneMeHTa HanpsaXXeHua
AlB

BkritoveHve
(ABTOCMHXpPOHM3ALNS)

BkntoyeHne no komaHAae Ha aBTOCUHXPOHU3ALUNIO

BkntoyeH (MY)

BkntoyeHue no 3anpocy curHana c My

BkntoyeH (1/0)

BkntoueHve no 3anpocy curHana ¢ mogynsi 1/0

BkntoveH (MecTHbIN)

BkntoveHune no 3anpocy curHana c MY, CMS nnu HeonpegeneHHoro MCTOYHMKa

BkntoyeH (Jloruka)

BkntoyeHne no 3anpocy curHana c norukm

BkntoyeH (IMK)

BkntoyeHue no 3anpocy curHana ¢ CMS

BkntoueH BkntoyeHne no 3anpocy curHana co SCADA vnu mogyns /O

(OnCTaHUMOHHbIN)

BkrtoveH (SCADA) BkntoveHve no 3anpocy curHana co SCADA

BkntoueH BkritoueHve no 3anpocy curHana ¢ HeonpeaeneHHoro UCTOYHUKA, pacno3HaHHOro nocre

(HeonpegeneHHhbin)

BKIMKOYEHNA NUTaHUA nnn cepByUCHOro O6CJ'Iy)KVIBaHI/IF|

BkntoueH (3MH3 aBTo
BKIIKOYEeHMe)

BkntoueHuve B pesynbTate akTvBaumm anemeHta 3MH3 aBTo BkntoYeHue

TUN: CTATYC

Bkn ABP

BkritoueHo aBToMaTMYeckoe BKoYEHNE pe3epsa

Bkn aBTO 3ameHa

BkntoyeHa yHKUMS aBTO 3aMeHbI

Bkn pexum onoseLleHns

BknoyeH pexnm onoBeLLeHms

Bkn AlNB

MoBTOpHOE BKNtoYeHWe anst anemeHToB 3MT/333, 3MH/3IMH, 309, O33 n ABP
BKJ1HO4EHO

ABTOMaTNYecKoe
TecTupoBaHue batapeu

BkrntoueHa aBToMaTuyeckas nposepka 6atapeu

|/|HI/ILI,I/II/IpOBaHa aBTO CUHX

ABTOMaTU4ECKast CUHXPOHKU3aUna Oblna MHNUMMpOBaHa

ABTO CUHXP BbINOSIHEHA

YCcnoBnsi aBTOMaTM4eCKON CUHXPOHU3ALUNN ANt BKNIOYEHMS NepeknovaTenst BbiMOMHEHbI

MpoBepka H6aTapen He
BbINOSHEHA

MpoBepka GaTapeu He BbinonHeHa (BaTapesa He nopcoeauHeHa, AC OTKMHOYEHO,
OaTapes paspsbkaetca ¢ > 100MA, HanpsbkeHue 6atapen < 12.5B unu npoBepka
OaTapen NpMoCcTaHOBEHA)

PykoBoacTBo nonb3oBartensa OSM
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CurHan

OnucaHue

Mpoun3soauTca nposepka
baTapeu

MponsBoauTcs NpoBepka GaTapeu

Batapes ycnewHo
npoTecTMpoBaHa

BaTapes ycneLuHo npoTecTMpoBaHa

BrokupoBka P(333+) On®

OtkntoveHue ot gencteng 3331-, 3332- n 3333- 6yageT 3abnokMpoBaHo.

Bnokupoeka P(333-) on®

Otkntovenuve ot gevictens 3331+, 3332+ n 3333+ OyneT 3abnoknpoBaHo.

Bnokuposka P(O33+) on®

OTtkntoyeHne ot gencteusa O33- 6ygeT 3abnoknpoBaHo.

Brokupoeka P(033-) On®

OtkntoyeHne ot gencteusa 033+ 6yaeTt 3ab6nokMpoBaHo.

Brokuposka P(3MH3) On®

OtkntoveHue ot genctensg 3MH3 BygeT 3abnoknposaHo.

Bkn XH

BkrtoYeH anemMeHT cpabaTbiBaHWsl Ha XOMIOOHYIO HarpysKy

Bkn OB3 BkntoyeHa goyHKUMS BbiBOAA ObICTPbLIX OTKIHYEHUN
Bkn 333 BkntoyeH anemMeHT 3aLlnTbl OT 3aMblKaHUs Ha 3eMIT0
Csasb ¢ GPS CWHXPOHN3aLmMsa YacoB peanbHoro co spemeHem GPS.
Bkn Npynna 1 AkTnBHas rpynna 1

Bkn Npynna 2 AKTMBHas rpynna 2

Bkn 'pynna 3

AkTvBHas rpynna 3

Bkn 'pynna 4

AkTvBHas rpynna 4

Bkn XKI1 BKNOYEH pexnm xmBas NMMHNA

Bkn 3awy ot NPK BkntoyeHa 3awmTa oT rapMOHNK

Bkn PJ1 BkritoveH pexum paboTta Ha nNMHUK

Bkn BBHH BkrtoveHa dyHKUMS 6NOKMpOBKM NOAKNIOYEHHOW Harpysku

Noruyeckas GnokMpoBka
BKITHOYEHUS

BBepeHa (byHKLI,VIFI 6J'IOKVIpOBKVI BKITHOUYEHUS C Nto6Oro UCTOYHMKA

Bkn MKO BkntoyeHa yHKUMSA orpaHUYeHnst KoNnM4yecTsa OTKIKYEHUN

Bkn 300 BknoYeH anemeHT 3almTbl Mo TOKY 06paTHOM NocnenoBaTenbHOCTU
Bkn 3M4 BkntoyeH anemeHT 3M4

Bkn 3IMH BkntoyeH anemeHT 3MH

Bkn 3MMH3 BkntoyeH anemeHT 3MNH3

Crartyc coBn nocn a3

MocnegoBaTenbHOCTL dhas WKHBI U MHWMK coBnagatoT (Hanpumep ABC n RST)

Hanp notoka mowwH (ABC
K RST)

BblbpaHHOe HanpaBneHue notoka mowHocTn ABC k RST

3aL, BKI 3aliuTa BKIIoYeHa

Bk pexum BKItOYeH pexnm CekUMOHMPOBaHUSA
CEKLUMOHMPOBaHUS

Bkn O33 BkntoveH anemeHT O33

Bkn SSM BkntoyeH pexunm KopoTkon nocnegosatensHocTu AlB

YCNn CUHX BbINOMHEHbI

Bce AV, A n Af HaxoasTca B npegenax yCTaHOBMNEHHbIX 3HAaYeHUN

Ycn cuHxp no Bpem Bbin

Bce AV, Ag n Af HaxogsaTcs B Npefenax yCTaHOBMEHHbIX 3HAYEHUIA Ha NPOTSHKEHUN
YCTaHOBMEHHOIO BPEMEHM

Bkn AYP BkntoyeH anemeHT AYPUnder Frequency element is switched on
Bkn 3MH BkntoyeH anemeHt 3MH
Bkn 3MH4 BknioyeHa 3MH4

Bkn 3MH4 6nokupoBka
npoBanoB

AkTBMpoBaHa 6rokmpoBka BknodeHns 3MH4, 3abnoknpoBaHo BkIoYeHMe ¢ noboro
NCTOYHUKA

Bkn Yn

BkroyeHa 3awmTa no KOMMMIEKCHON NPOBOANMOCTU

Bkn 79-2 otkn go 3anp
AlNB

MakcumarnbHoe KonnyecTBOo OoTKIoYeHun Ao 3anpeta AlNB yctaHoBneHo Ha 2

Bkn 79-3 otkn go 3anp
AlNB

MakcumarnbHoe KonnyecTBo oTkIodeHun Ao 3anpeta AlNB yctaHoBneHo Ha 3

TWUM: 10 Moaynu

101 Bxop, 1

|AKTVIBVIpOBaH Bxog 1 1/0 mogyns 1

MpunoxeHus
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CurHan OnucaHue
101 Bxog 2 AkTrBuposaH Bxog 2 1/0 mogyns 1
101 Bxog 3 AkTtreuposaH Bxog 3 /0 mogyns 1
101 Bxog 4 AktuBmpoBaH Bxog 4 I/0O mogyns 1
I01 Bxog 5 AktuBmpoBaH Bxog 5 I/O mogyns 1
I01 Bxog 6 AkTBMpoBaH Bxog 6 1/0 mogyns 1
101 Bxog 7 AkTrBuposaH Bxog 7 1/0 mogyns 1
101 Bxog 8 AkTtrBuposaH Bxog 8 1/0 moagyns 1
102 Bxog 1 AkTtnBupoBaH Bxog 1 1/0 moayns 2
102 Bxog 2 AkTuBmposaH Bxog 2 I/O mogynsa 2
102 Bxog 3 AktuBmposaH Bxog 3 I/O moagynsa 2
102 Bxop 4 AktuBmposaH Bxog 4 I/O mogyns 2
102 Bxopg, 5 AktuBmpoBaH Bxog 5 I/O mogyns 2
102 Bxopf 6 AkTBupoBaH Bxog 6 1/0 moagyns 2
102 Bxog, 7 AkTBupoBaH Bxog 7 1/0 moagyns 2
102 Bxof 8 AkTneuposaH Bxog 8 I/0 mogyns 2
101 BbIxoA 1 AkTrBupoBaH Bbixoa 1 I/O mogyns 1
101 BbIxXog 2 AkTBMpOBaH BbixoA 2 I/O mogyns 1
101 BbIXog 3 AktuBmpoBaH Bbixog 3 1/0 mogyns 1
101 Bbixog 4 AkTuBMpoBaH Bbixog 4 1/0 mogyns 1
101 BbIxoa 5 AkTBMpOBaH Bbixog 5 I/O mogyns 1
101 BbIxoa 6 AkTBMpOBaH BbIxoA 6 I/O mogyns 1
101 Bbixoa 7 AkTBMpOBaH BbIxoA 7 I/O mogyns 1
101 BbIXog 8 AktnBmpoBaH Bbixog 8 1/0 mogyns 1
102 Bbixop, 1 AktuBmpoBaH Bbixoa 1 1/0 mogyns 2
102 Bbixog 2 AkTrBMpoBaH BbixoA 2 I/O mogyns 2
102 Bbixoa 3 AkTrBupoBaH Bbixog 3 I/O mogyns 2
102 Bbixog 4 AkTrBMpoBaH BbixoA 4 I/0O mogyns 2
102 BbIXOA 5 AkTBMpoBaH Bbixog 5 I/O mogyns 2
102 BbIXOg 6 AkTnBMpOBaH BbIxoA 6 1/0 mogyns 2
102 BbIxoa 7 AkTBMpOBaH BbixoA 7 I/O mogyns 2
102 Bbixoa 8 AkTrBupoBaH Bbixoa 8 I/O mogyns 2

MecTHbI BXxOf, 1

Bxog yTBepxaeH

MecTHbIN BXo 2

Bxopn yTBepxaeH

MecTHbI BXog 3

Bxopn yTBepxaeH

TWUN: HEUCMNMPABHOCTU

HeuncnpaBHOCTb CUCTEMBI
3apsgkv baTtapeun

HeucnpaBHoCTb cuctembl 3apsaku 6atapen

HewncnpaBHOCTb LLIVHBI
CAN

HewncnpasHocTb winHel CAN

HeHopmanbHoe CnuLkom BbICOKOE NaeHne HanpsiKeHUs KoHOeHcaTopa BKIOYEHMST UM CIIULLIKOM
HanpshkeHve BbICOKOE NafeHne HanpshKeHust KoHOeHcaTopa OTKIIYEHUS UK NadeHne HanpshKeHust
KOHAEHCATOpOoB KOHAEHCcaTopa OTKIOYEHNsI NPY BKIKOYEHUMN

HewncnpasHoCTb Owwnbka KOMMyHUKaumm u cborn moaynsi

KOHTponnepa

HewncnpasHoCTb mMoayna
ynpasneHua

HeuncnpaBHocTb naHenu, otcoeanHeHune SIM, cbon SIM, cboii 101, cbon 102, cboli pene

MpeBbiweHne Tc

BpeMﬂ BKMOYeHNa npesBblllaeT 100MC nnn HeT noaTeepXXAaeHnsa O BbIMOJTHEHUN
onepaunn BKIKYeHund

MpeBbiweHne To

BpeMFI OTKITIOYEHUA NpeBbIllaeT 60mMc unu HeT noaTeepXXaeHnAa O BbIMOJTHEHUN
onepaunn OoTKNnK4YeHund

Meperpyska BHelUHeN
Harpysku

OGHapyxeHa neperpyska BHELUHEN Harpy3Kku

HeuncnpasHocte GPS

MonyyeHa HekoppekTHasa ctpoka NEMA

I/01 owwmnbka
KOMMYHUKaLumn

Mogaynb 1/01 He oTBevaeT

PykoBoacTBo nonb3oBartensa OSM
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CurHan OnucaHue
1/02 owwmbka Moaynb 1/02 He oTBevaeT
KOMMYHUKaLun
I/01 c6ow OGHapy»xeH BHYTpeHHuIn cbor 1/01
1/02 cbomn OBGHapy>xeH BHYTpPeHHWI cbon 1/02

Mpobnema koHdurypaumum
TIOTUKM

RC oGHapyXun CrvLWKOM GbICTPOe NPOXOXAEHUE NOrMYecknX onepaumii, BO3MOXHO Mo
npuUYMHE NPUCYTCTBUSI METNV 3a Npefdenamy BO3MOXHOCTU 0GHapYKeHWs!

HewncnpaBHOCTb

MpucyTcTBYE NOGON HEMCMPaABHOCTU

Owwnbka mogyns
KOMMYHMKaLm

O6HapyxeHa owmbka kKoMMyHukauum mogynsa SIM unu I/O

Pa3wm uenu katywku OSM

OBHapyxeHOo pa3mblkaHue Lenu kaTywkn OSM

K3 katywkn OSM

O6HapyxxeHo K3 kaTywkmn OSM

HewncnpasHocte OSM

PasmbikaHve uenu katylwkn OSM, cbon orpaHM4MTenbLHOrO nepeknovartens, K3
KaTyLIKW, NpeBblleHne To, npeBbileHne Tc

C6ow orpaHNuYnTEnNbLHOrO
nepekntoyatens OSM

C6on orpaHu4mTensHOro nepekntoyvatens OSM

Owmnbka KOMMyHUKaLMK
naHenu

Owmnbka KOMMyHUKaLWK NaHenu

HewncnpaBHoCTb NaHenu

O6Hapy>|<eHa BHYTPEHHAA HENCNPaBHOCTb NaHesn

HeucnpaBHocTb pene

O6GHapyxeHa HencnpaBHOCTbL MOAYNsA pene

C6ow o6opygoBaHus RTC

C6ow 06opygoBaHUs YacoB peanbHOro BpEMEHU

Llens SIM HeucnpasHa

HewucnpasHa uenb nposepkn SIM 1 npoBepka 6atapeun He MOXeT ObiTb BbINONHEHa

Owmnbka KOMMyHUKaLMK
moayns SIM

Mogynb SIM He oTBe4vaeT

C6on mogyns SIM

Mogynb SIM HeuncnpaseH

TWUN: NPEQYNPEXOEHUE

Bbicokoe HanpskeHue AC

CnvwkoM BbICOKOE HanpsKeHne nutaHusa mogyns SIM

AC oTkn(Bkn nutaHue ot
b6aTapewn)

UPS HaxoguTcs B coctosiHum "AC oTkn" — cuctema paboTtaet oT 6aTtapeu

ACO He cooTBeTCTBYET

TeKyUJ,ee COCTOSAHME He COOTBETCTBYET YCIIOBUAM aBTO 3aMeEHbI

CocTosiHue 3apsiaa
OaTapeu: HU3KUN

Husknin 3apsg 6atapen

Batapes otkn (Bkn AC
nMTaHue)

UPS HaxoguTcs B cocTosiHumM "Batapes otkn" — cuctema pabotaet ot AC nuTaHus

MpoeepbTe GaTapeto

BeinonHeHa npoeepka 6atapen n Heo6x0OUMO 3aMEHUTb UMM MPOBECTM CepPBUCHOE
obcnyxuBaHve b6atapen

Bnok Bknto4eHus

BkntoyeHne yCTp0I7ICTBa 386]'IOKVIpOBaHO ¢ nob0oro NCTOYHMKA

KpuTuyeckun ypoBeHb
3apsiga b6atapeu

OTKNtOYEHNE CUCTEMBI MEHEE YEM Yepe3 5 MUHYT MO NPUYMHE HU3KOTO YPOBHS 3apsida
baTapeun

MexaHu4ecku
3abnokupoBaHo

OSM mexaHn4yeckn 3abrnokMpoBaH KOMbLOM MEXaHUYECKOro OTKITHYEHUS

OSM oTcoeanHeH

OSM oTcoeauHeH

CocTosiHue OSM

MonoxeHune rnaBHbIX KOHTakToB OSM HEM3BECTHO No npuynHe notepu coeanHeHna nnm

HeJoCTynHo HencnpaBHOCTN KOMMYTaUWMOHHOIo Moaynsa
HecooTBeTcTBME MokasaHus OGHapy)KeHHOFO MCTOYHMKa NNTaHNUA HE COOTBETCTBYIOT CI'Ieu,IM*)MKaLI,VII/I
MCTOYHUKA

KoHgeHcatopbl SIM He
3apsHKeHbI

KoHgeHcaTtopbl moaynsa SIM He NOSTHOCTbLIO 3apsXeHbl

SIM He oTkannbpoBaH

SIM He oTkanmMbpoBaH

MpeaynpexgexHve

AKTVBMpOBaH NGO NpeaynpexaatLni curHan

MpunoxeHus
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CurHan Onucaxue
TUM: NEPEMEHHBIE®

VAR1 [NepemeHHas nornyeckoro Bbixoga 1

VAR?2 MepemeHHas foryyeckoro Boixoga 2

VAR3 MNepemeHHas normyeckoro Beixoaa 3

VAR4 lNepemeHHas normyeckoro Beixoaa 4

VAR5 MepemeHHas noruyeckoro Boixoga 5

VARG NepemeHHas normyeckoro Beixoaa 6

VAR7 lNepemeHHas normyeckoro Beixoaa 7

VARS MepemeHHas noruyeckoro Boixoga 8

VAR9 NepemeHHas normyeckoro Beixoaa 9

VAR10 MepemeHHasa nornyeckoro Beixoga 10
VAR11 MepemeHHas fioryyeckoro Bbixoaa 11
VAR12 MepemeHHasa nornyeckoro Boixoga 12
VAR13 MNepemeHHas normyeckoro Bbixoaa 13
VAR14 MepemeHHas noruyeckoro Bbixoaa 14
VAR15 MNepemeHHas normyeckoro Bbixoaa 15
VAR16 MNepemeHHas normyeckoro Bbixoaa 16
VAR17 MepemeHHas fioryyeckoro Bbixoaa 17
VAR1S MNepemeHHas normyeckoro Bbixoaa 18
VAR19 MNepemeHHas normyeckoro Bbixoaa 19
VAR20 MNepemeHHas noruyeckoro Bbixoaa 20
VAR21 MepemeHHasa nornyeckoro Bbixoga 21
VAR22 MepemeHHasa normyeckoro Bbixoaa 22
VAR23 MNepemeHHas noruyeckoro Bbixoaa 23
VAR24 MepemeHHasa normyeckoro Boixoaa 24
VAR25 MNepemeHHas normyeckoro Bbixoaa 25
VAR26 MNepemeHHas fiory4eckoro Bbixoaa 26
VAR27 MepemeHHasa nornmyeckoro Bbixoaa 27
VAR2S MNepemeHHas normyeckoro Bbixoaa 28
VAR29 MepemeHHas fioryyeckoro Bbixoaa 29
VAR30 MNepemeHHas normyeckoro Bbixoaa 30
VAR31 MNepemeHHas normyeckoro Bbixoaa 31
VAR32 MepemeHHas fiory4eckoro Bbixoaa 32

lpumeyaHus:

1. “Pexum nposepku” moxem bbimb ucnosib308aH 0s1s1 co30aHusi CoobweHUs 8 XypHarne cobbimull Koada pexum
MPOBEPKU Ha4yuHaemcsi U 3akaHdugaemcsi. Omo HeobxoO0umo Onsi 803MOXHOCMU buribmposaHusi cobbimud,
4mobbi onpedenums Kakasi Hacmb cobbimull 6binna co3daHa Ha MPOMSKeHUU pexxumMa mecmupo8aHuUsi.

2. OnoseuweHue akmugsupyemcsi koeda 3awumHbil anemeHm ornpedesiiem HeobxoO0UMOCMb 8bIMOSTHEHUS

3awumHou onepayuu.

3. Cmamyc 6noka docmyneH 4yepe3 rnyHkmsl Sloeuka, 1/0, SGA.

4. Bce 32 nepemeHHbix (VAR1 — VAR32) docmyriHbl 0nsi KOH¢bueypayuu noeuku. Tonbko 16 nepemeHHbix (VAR1-
VAR16) docmynHbl kak |10 u SCADA cuzHaribl.

PykoBoacTBo nonb3oBartensa OSM
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11.7

NMpunoxeHune G — CobObITUA

11.7.1

3awuTHbIe onepauumn

CooTBeTCTBYIOLMN
curHan /napameTp
HanmeHoBaHue coGbITUA Crapoe UCTOYHUK KpUTHYeckmi napameTp
HanmeHoB | 3HauyeHue — cobbITUA
aHue HoBoe
3HayYeHue
ABTO 3ameHa KoHew ABTO Bkn—OTtkn ABTO3amMeHa HekoppekTHbin ctatyc OSM, 3MH3
3ameHa HekoppekTHas kapTta AlB, HEKOPPEKTHbIN
PEXUM KOHTPOMS HANPSKEHNS MOBTOPHOIO
BKMNOYeHus, BKtoyeHo ABP, aToT
PEKII0oy3eTp HEe COOTBETCTBYET YCIOBUSAM,
3almTa OTKMYEHa, BKITKOYEH pexxum PJl
unu XKJ1, cboit KOMMYHUKaLMKN C COCEAHUM
YCTPONCTBOM, U3MEHEHbI HACTPOKU
3aLLUMTbl, UBMEHEHbI HACTPONKU
aBTO3aMeHbI, HEKOPPEKTHbIV
OCHOBHOW/anbTepH/3KBMBANEHTHbIN
PEXUM, HEKOPPEKTHBIV PeXUM
NoAKMHYEHUs nepes OTKIIOYEHNEM,
yAaneHHbI pekrnoy3ep He COOTBETCTBYET
YCINOBUSIM, OTKITIOYEHME ONepaTopomMm,
3alWmTHbIN 3anpeT AlB, cboi
BKJTIOUEHUS/OTKITIOUEHWS, aKTUBMPOBaH
Tanwvep AlB, onepaTop, Kputuyeckas
owwmnbka — BKMOUYNTL 0ba, yaaneHHbIn
pekroy3ep, NOAKMYEHHasn Harpyska,
MCTEKII0 BpeMsi BBoAa aBTo3ameHbl, 3MH
OTKItoYeHa, BNOKMpPOBKa BKIOYEHWS,
3a610KMPOBAHO 3ALLMTHBLIM OTKIOYEHNEM,
PEXUM MHAMBUAYANbHOrO TpexdasHoro,
BBeZeHa (PYHKLMS CEKLMOHNPOBaHWS,
BBeZeHa (PYHKUMS CUHXPOHU3ALIMMN.
OnoBelleHne H/O A(E) 01 MT31+, MT32+, | lop n AB unn C dasa gna MT31+,
MT33+ MT31- , | MT32+, MT33+ MT31-, MT32- , MT33-
MT32-, MT33- lop gnsa 30d1+, 3092+, 3093+, 30P1-,
3002-, 3093 3331+, 3332+, 3333+,
3331+, 3332+, 3331-, 3332-, 3333-, 033+, 033-
ggg?fggg ' Gn 06p, MCm=06p Gn; Gn lNMpsim,
301+, 30d2+, MCwm=[psim Gn; Bn O6p, MCm=06p Bn;
3003+, 30d1-, Bn Mpsam, MCm=psim Bn ansa Yn
30¢2-, 3003- lop, 12/11 = BenunynHa cpabaTtbiBaHns %
033+, 033-, Yn,
12/11 3MH1, 3IMH1, 3MH3, 3MH4, Uabc>, Urst>,
3MH4
gm:é gm:i AB, BC ans CA gna 3MH2 3MH2
3MH1, 3MH2,
3MH3, 3MH4 Fp ans A4YP, 314
AYP, 3MY Mpoucxoant nocne cpabaTbiBaHUsi OT
rapMOHWK
'PK
Wuuumaums AMB H/O St(E) Jlo6oe BkN— AlNB MT3/
30d/333/033/Yn,
OTkn2/0TkN3/
OTkn4 ABP
3MH3 aBT0 BKN
WHnumaumusa AlNB H/O MHnumauus Jioboe BKN— AlNB arnemMeHTa
aNeMeHTOM AlNB HanpshxeHns
HanpsxeHus anementom | OTKn2/OTkn3/ | 3rH/3MH
Hanpsokenus | OTKH4
BrokmpoBka Havano Brnokuposka | 0—1 3awwmra 3lMH3, 333+, 333, 033+, O33-
m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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CooTBeTCTBYHOLMNI
curHan /napameTp
HanmeHoBaHue co6bITUA
Crapoe WUcTounmk KpuTnueckuit napameTp
HaunmeHoB | 3HaueHue - cobbITUA
aHue HoBoe
3Ha4yeHue
cpabatbiBaHus KoHew cpabaTbiBaH | 1—0 3IMH3, 333+, 333, 033+, 033
us
3anucb H/O H/O H/O Ocu CobbITne: cpabaTbiBaHWe, OTKIOYEHNE,
BKITHOMEHUe, onoBeLleHne, |0 Bxoa,
norunka, SCADA. [JONnonHUTENbHO: ANCK
3anornHeH, HEBO3MOXHO Mnepe3anucaTb,
cbon 3anucu.
BkntoyeHne H/O C(E) 0-1 AlNB H/O
MT3/306/333/033
/Yn,
AlB 3N1eMEeHTOM
HanpshkeHus
3MH/3MH, ABP,
aBTo oTkn ABP, MY
MK, 1/0, SCADA
3MH3 aBTo0 BKN
Cyert H/O Cuet Cl->cC2 CeKunoHnpoBaHne H/O
C2—->C3
C3—>C4
MNameHeHve H/O St(E) Crapoe—Hos | 3HM M3T, 3HM H/A
HanpaeneHus oe 333, 3HIM 300,
OHIM 033
BkntoueH pexum Hauarno BkntoyeH 01 ny, nK CocrosiHue: 3anpet AlNB
XuBasi NIUHUS pexum
XuBast
TINHWSA
KoHeu BkntoueH 1-0 ny, nK
pexum
XuBasi
NUHKA
3amoposka Hauano Tok Ha | Hwke Imax — | MT32+, MT32-, | Imaxu A, B unu C casa ana MT32+,
BXoae Bbllwe Imax 3332+, 3332-, | MT32-, Imax ans 3332+, 3332-, NPS2+,
302+, 30D2- NPS2-
KoHey Tok Ha | Bblwe Imax — | MT32+, MT32-, | A, Bunu C casza gna MT32+, MT32-
BXoAae Hxe Imax 3332+, 3332-,
302+, 30d2-
CpaepxuBaHue Havano CpoepxuBaH | 0—1 3awmTa “RST”,“ABC”,“RST, ABC”
3MH3 ne 3MH3
KoHel CpoepxusaH 1-0 3awwmra
ne 3MH3
BBHH 6nokuposka | Hayano Briokvposka | 01 BBHH
NOAKMIOYEHH
O Harpysku
KoHeL BnokupoBka | 10 BBHH
NOAKMIOYEHH
O Harpysku
Bnok nornyeckon Havano Jornyeckasn 0—-1 /0, nornka wnn
GrOKNPOBKM BnokupoBka SCADA
BKJTOYEHMS BKITHOMEHWS
KoHeu TNornyeckas 1-0 ny
GnokupoBka
BKITHOMEHWS
OTKkntoyeHne H/O
3a6noknpoBaHo HiA HiA HiA Sauwmra
PykoBoacTBo nonb3osarena OSM Mpuno>xeHusn
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CooTBeTCTBYIOLMN
curHan /napameTp
HaumeHoBaHue cob6bITuA Crapoe UCTOUYHUK KpUTHYeckui napameTp
HaumeHoB | 3HauyeHue — cobbITuA
aHue HoBoe
3HayYeHue
CpabaTbiBaHve Hauano P(E) 0->1 MT31+, MT32+, | lop n A,B unu C chasa gna: MT31+,
MT33+, MT31-, | MT32+, MT33+, MT31-, MT32-, MT33-,
MT32-, MT33-, | MT3 PJ11-3
gﬂgilJr’ 3212],123 lop ans 3331+, 3332+, 3333+, 3331-,
3003+ 3001-, 3332-, 3333-,, 333 PJ11-3, 3091+,
soq)z_’ 30(1)3_’ 30¢2+, 30¢3+, 30(1)1-, 30¢2-, 30¢3-,
300P1-3 300PJ11-3, 033+, 033-, 033 PJ1
Gn O6p, MCm=06p Gn; Gn lMpsam,
gggéi ggg? MCm=Ipsim Gn; Bn O6p, MCm=06p Bn;
3332-, 3333, , Bn Mpsam, MCm=[pam Bn ana Yn
333 PJ11-3, 033+, lop, 12/11 = BennynHa cpabaTtbiBaHns %
0833-, 033 P,
12/11 Up AB, BC unun CA casa ana 3MH2,
3MH2
Yn
ans 3MH1, 3MH1, 3MH3, 3MH4, Uabc>,
AYP, 3M4Y, 3MHL, | yrst>
3MH2, 3MH3,
3MH1, 3MH2, | Fp ans AYP, 3MN4
3IMH3, 3MH4
T(oTkm), Cek Ans aBTo OTKN
nggi Urst> UI_FZtI;Y THD, TDD, A, B, C, D unu E > paGouuit
ABP ' ' " | nopor (rae A,B,C,D,E vHanBuayasnbHble
rapMOHWK/ BblIBpaHHble Nonb3oBaTenem).
ABTo Tk ans 3MH4 muHMmanbHbIi nposan n 3MH4
'PK MakcumanbeHbIi nposan (byaet 3anvcaH
TONbKO MEPBbINA 3NIEMEHT aKTUBUPYHOLLUIA
3MH4 nposan cpabathiBaHue)
KoHew P(E) 1-0 MT31+, MT32+, | MakcMmanbHbIN TOK 3adMKCMPOBaHHbIN Ha
MT33+ MT31- , | npoTsikeHuu cpabaTbiBaHusi n A. B unu C
MT32- , MT33- , | dpasa gns MT31+, MT32+, CT33+, MT31-,
3001+, 3002+, | MT32-, MT33-, MT3 PJ11-3
3003+ 3091-, . .
3002-, 30¢3-, | MakcumanbHbIii Tok 3adhMKCMPOBaHHBIIA Ha
MT3PJ11-3, npoTsikeHun cpabaTtbiBaHust anst 3331+,
300PN1-3 3332+, 3333+, 3331-, 3332-, 3333, 333
PI1-3, 3091+, 3092+, 3093+, 30P1-,
3331+, 3332+, | 3092-, 3093-, 30PP1-3, 033+, O33-,
3333+, 3331, | O33 PN
3332-, 3333- -
033+, 033-, 333 Makc (12/11), 12/11 = usmepeHHas
PI1-3, 033PJ], | BenM4mHa cpabaTbiBaHus %
1211 Makc(Gn Mpsim) MCM= makcumarnbHas
Yn 3anvcaHHasi IPOBOAUMOCTb Ha
npoTshkeHun cpabaTbiBaHUs, Koraa
A4YP, 3M4, 3MH1, | “npsimas NpOBOAMMOCTL” NPEBbILLEHA;
3MH2, 3MH3, | makc(Bn Mpsim) MCM= MakcumarnbHasi
3MH1, 3MH2, | 3anucaHHas peakTuBHasi NPOBOAUMOCTb,
3MH3, 3MH4 Korga “npsimMas peakTuBHas
npoBoAMMOCTb” npeBbileHa; MuH(Gn
Uabcs, Urst<, | 0fp) MCM= MuHMMansHas sanucarHas
Uabc>, Urst>, 1IN, NPOBOAVMMOCTb Ha NPOTSKEHUN
rPK cpabaTbiBaHus, korga “‘obpaTHast
3MH4 nposan NpoBOAMMOCTL” NpeBbliLleHa; MUH(Bn O6p)
MCM= MUHVUMarnbHas 3anucaHHas
peakTuBHasi NPOBOAUMOCTb, Koraa
“obpaTHasi peakTUBHasi NPOBOAUMOCTb”
npesbileHa Ans Yn
MakcumanbHoe 3aperucTpupoBaHHoe
HanpskeHne Ha NPOTSHKEHUN
cpabatbiBaHua ansa Uabc>, Urst>
MuHumanbHoe 3apervcTpupoBaHHoe
HanpsXeHne Ha NPOTSHKEHWUN
188 MpunoxeHun PyxkoBoacTeo nonb3oBartena OSM
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CooTBeTCTBYIOLMN
curHan /napameTp
HaumeHoBaHue cobbITUA Crapoe UCTOYHUK KpUTHYeckui napameTp
HanmeHoB | 3HauyeHue - cobbITus
aHue HoBoe
3Ha4yeHue
cpabatbiBaHua ans 3MH1
MakcrmanbHoe 3aperncTpypoBaHHoe
HanpshkeHne Ha NPOTSHKeHUU
cpabatbiBaHua ans 3rNH1L
MuHMManbHOE 3aperncTprpoBaHHOE
HanpshkeHne Ha NPOTSHKEeHUN
cpabatbiBaHua n AB, BC nnn CA ¢asa
ons 3MH2
MakcumanbHoe 3apermcTpupoBaHHoe
HanpshkeHne Ha NPOTSHKeHUN
cpabatbiBaHns n AB, BC nnu CA dasa
ansa 3MH2
MakcumarnbHoe 3apercTpupoBaHHoe
HanpsikeHve U, Ha NpoTshkeHun
cpabatbiBaHua ans 3rMNH3
MakcumarnbHoe 3apermcTpupoBaHHoe
HanpsikeHve U, Ha NpoTshKeHun
cpabatbiBaHusa ans 3rNH4
MuHumanbHasn 3apermcTpupoBaHHas
YyacToTa Ha NpoTskeHUn cpabaTbiBaHNSA
ansa 3Ny
MakcumarnbHoe 3apercTpnpoBaHHoe
3HadeHue nroboro n3: THD, TDD, A, B, C,
D, E (rae A,B,C,D,E nHansuayanbHble
rapMoHWuKu BblibpaHHble Nonb3oBaTenem).
MuHumanbHoe 3aperMcTpnupoBaHHoe
HanpsikeHWe Ha NPOTSHKEHNM
cpabatbiBaHus anst 3MH4 nposan.
3awmTHas® H/O 3awmTHas 01 ABTO OTKN Nto6bIM N/A
onepauus onepauus 3N1EMEHTOM
3alWmnThl
C6poc H/O N(E) Bblwe 0—0 MT31+, MT3 2+, A, B nnu C ¢asa gns MT31+, MT32+,
MT3 3+, MT3 1-, MT33+, MT31-, MT32- , MT33-
MT3 2-, MT3 3-,
3001+, 30D2+,
3003+ 30d1-,
3002-, 3093-,
MT3PJ11-3,
300PN1-3
3331+, 3332+,
3333+, 3331-,
3332-, 3333-,
033+, 033-, 333
PI1-3, 033 PN
AlNB MT3 /300
/333/033/Yn
AlB anemeHTOM
HanpskeHus
3MH/3MH
MpoaBwxeHne H/O MpoagwkeH AlNB H/O
nocrnegoBaTesnbHO ne MT3/NPS/333/033
cTH nocregosat
€NbHOCTU
[No6aeneHne H/O Toat 0—>Tat 33B Tta
BpEMEHM
T_rec Havano N(XH) O0—Bbiwe 0 XH (3awwuTta Ha XH (YMHOxeHne XH)
XONOAHYI0

PykoBoacTBo nonb3oBartensa OSM
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CooTBeTCTBYIOLMN
curHan /napameTp
HaumeHoBaHue cob6bITuA
Crapoe WUcTounmk KpuTnueckuit napameTp
HaumeHoB | 3HauyeHue — cobbITuA
aHue HoBoe
3HayYeHue
Harpysky)
KoHey N(XH) HUXe 151 XH (3awwuTa Ha H/O
XOMNOAHY0
Harpysky)
3anpoc Ha oTkn® H/O 3anpoc Ha 01 JTioGoii anemeHT H/O
oTKn 3aWwmThI
ABTO OTKN
OTkn H/Oc T(E) 01 CekumonupoBanne/ | H/[
3awmTa
T,Lsrm Havano AlB
(MT3/30%/333/03
3/Yn)
T,Lsrm KoHeL, AlB
(MT3/30%/333/03
3/Yn)
T_ocl Havano N(XH) YBenunyenne XH (3awmTta Ha OCLM (KoadbdmumeHT xonogHom
unm XONOAHY0 Harpysku)
NnocTosHHOEe Harpysky)
3HaveHve —
YMEHbLUEHVE
KOHeL|, N(XH) above 0—0 XH (3awmTa Ha H/O
XONOAHY0
Harpysky)
T_oir Hayano N(BHT) 1—below 1 BHT (Bpocok OIRM (KoadhpuumeHT BHT)
HamarHuuvBatoLLer
0 TOoKa)
KoHeL| N(BHT) above 0—0 BHT (Bpocok H/A
HamarHuuvBatoLLer
0 ToKa
3MH4 6nok Havano 3MH4 01 3MH4 H/O
npoearnos npoean
6rokvupoBka
KOHelL 3MH4 1-0 3MH4 H/O
npoean
6nokupoBka
Brok KHMB? Havano Brnokuposka | 0—1 HanpspkeHne CocTtosHue: “3anpet AlNB”
3MeMEeHTOM NMOBTOPHOIO
HanpspKeHWs BKIIOYEHUSA
NMOBTOPHOrO
BKIHOYEHUS
KOHeL, Brnokuposka | 1—0 HanpspkeHne H/O
3MEeMEHTOM NMOBTOPHOIO
HanpspKeHWs BKITHOYEHUS
NMOBTOPHOIO
BKITHOYEHUS
Kn3 H/O ANB( Cl-C2, AlB H/A
MT3/30¢/ C2-C3, (MT3/309/333/03
333/ 033) C3-C4 3/Yn)
lMpumeyaHus:

1.  Cobbimue 3awumHou onepayuu Ons npowusku pesne 1.11.0 u ebiwe.
2. Cobbimue 3anpoca omkrroyeHus 0551 npowusku pese 1.11.0 u Huxe.

3.  Brokuposka anemMeHmMoM KOHMPOIIs Harps»KeHUs1 Mo8MOPHO20 BKITHOYEHUST He Ha4yuHaemcs unu 3anucbkigaem

KoHey, 8 criedyrowux Criyyasix.
o [lepeknoyamerns nepewen 8 cocmosiHue “3anpem AlB” ¢ nob020 UucmoYHUKa

MpunoxeHus

PykoBoacTeo nonb3oBarensa OSM
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BeedeH pexum asmo OMKIAYeHUsI U Haxo0umcsi 8 OMK/IYEHHOM COCMOSIHUU 8 pesyrbmame
cpabambiearusi SMH3
lNepeknoyamerb 8KMOYEH.

CoObITuA cTaTtyca

CooTBeTCTBYIOLMIA CUTHAN

/napameTtp
HanmeHoBaHue
cobbITuA Crapoe Eggi‘:::: KpuTuuecknin napameTp
HanmeHoBaHue 3Haenne -
HOBOe
3Ha4YeHue
ABTO CUHXp Havano ABTO Bkn—OTkn MY, noruka, Bxog
CUHXpOHU3auns pene, SCADA
KOHeL, ABTO OTtkn—Bkn Y, noruka, Bxog C6on/PaspeLueHo/OTMeHeHO
CUHXpOHU3auns pene, SCADA
Cratyc 6atapeun H/A Craryc 6atapeu M3ameHeHune SIM Hopwm, oTcoeanHeHa, HU3KUN,
craryca BbICOKWI
Tect 6atapeu Havarno Cratyc 6aTapeu Bkn—OTkn My, SCADA, 10,
norvika, aBTo
KoHeL| Craryc 6atapeu OTkn—Bkn MY, SCADA, IO, MpoBepka 6aTapen BbINONHEHA
rorvika, aBTo ycneLuHo, npoeepbTe H6aTapeto,
uene SIM HeucnpasHa, He
BbINonHeHo, AC oTKI, OTAbIX,
6artapes oTkn, 6batapes
paspsiKaeTcsi, CMULLKOM HU3Koe
HanpsbkeHve, He
nogaepXxuBaeTcs, TanmayT.
3abnokvpoBaH H/O 3abnokvpoBaH OTkn—Bkn PI1, >KI, BBHH, MNOLW 6nokuposka / ONMLL
3anpoc Ha 3anpoc Ha 3MH4 nposan, 6nokuposka / ONOLL
BKMOYEHNe BKINOYEHNE 110, SCADA, OnoKMpoBKa, NpoBepka
norwka, CVMHXPOHU3aLMN He BbINOSHEHa,
CUHXPOHU3aLMs AV cboii / Af cbor / Ag cbow/
MNMNL c6on
CoeaunHeHve H/O CoeaunHeHne DCD=1— KommyHukaLmm H/O
yCTaHOBMEHO yCTaHOBIEHO DCD = 0 vinu
“HET
MEPEQAYN”
cbpocutb
Moaem
CoeguHeHne H/O CoeagnHeHune DCD=0— KommyHumkaLmm He 3anpolueHHbIn nexogawmi
YCTaHOBMNEHO yCTaHOBMEHO DCD =1 vnu BbI30B, YaneHHbIN BXOAALWNIA
nony4nTb BbI30B
“COEOVHEHNE
” nony41Tb
AENCTBYIOLLMI
dpenm
CreHepvpoBaH H/Q H/O H/IQ Pene H/O
cbpoc sgpa
CoxpaHeHue H/O CoxpaHeHune H/O My, sawura H/O
OaHHbIX OaHHbIX
Basa gaHHbIX H/IO H/O H/IO SMP
BOCCTaHOBMEHA
MHuummposaH H/O MHuummpoBaH Unsol=0 — KoMmmyHwmkaumnm H/O
Habop HomMepa Habop HoMepa Unsol =1
KoHTponb H/O H/O H/O OHM H/O
HanpasneHus MT3/304/333/03
N3MeHeH 3
PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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CooTBeTCTBYIOLMIA CUTHaN
/napamer,
HaunmeHoBaHue P P
cobbITusA Crapoe Eggi‘:::: KpuTnueckuii napameTtp
HanmeHoBaHue 3HadeHne -
HOBOe
3Ha4YeHue
BBepneH pexum H/O H/O H/O SMP CuctemHas owmnbka, npoBepka
BOCCTaHOBIIEHUS CUCTEMbI UK 3anpoc
nosnb3oBarens
C6poc BHelwwHero | H/ Cbpoc  BHewHero | H/O Pene H/O
nMTaHns nuTaHns
BHeluHsas Hayano Cbpoc  BHewHero | Otkn—Bkn SIM H/O
Harpyska nutaHuat
OTKMoYeHa
KoHel| BHewHsa Harpyska | Bkn—OTtkn SIM H/O
OTKIoYEHa
OTKnoYeHne Havano OTkntodeHne OTkn—Bkn SIM H/O
BHELLHEW BHELLHEW Harpy3ku
Harpysku
KOHeL| OTkntodeHne Bkn—OTkn SIM H/O
BHELLUHEWN Harpysku
Mepesarpyska H/A Mepesarpy3ka GPS | H/[ MyImK
Gps!
He noagcoeguHeH | Havano He nogcoeaunHeH OTkn—Bkn GPS
GPS GPS
KOHeL, Bkn—OTkn GPS
HeucnpaBHoCTb HeucnpaBHoCTb GPS
GPS GPS
GPS Havano GPS 3abnokupoBaH | OTkn—Bkn GPS
3abnokuposaH’
KOHeL, GPS 3abnokupoBaH | Bkn—OTkn GPS
BkntoueH pexum Ha4vano BkntoyeH pexum | Bkn—OTkn My, MK, SCADA, H/O
XuBasi NIMHUS XuBasi fIMHUSA 110
KoHel| BkrnitoyeH pexum | OTkn—Bkn My, MK, SCADA, H/O
XKuUBasi NIMHUS 110
OO6HapyxeH H/O IEC 61850
¢ann ICD/CID
Barpyska danna | H/[ IEC 61850 Cb6ow
ICD/CID
3arpy3ka danna | Hayano IEC 61850 CID ums
ICD/CID
KoHeL| IEC 61850 CID ums
101 coeauHeHo H/4 101 coeguHeHo OTKkNn—Bkn Pene H/O
CoefHeHO COeaVHEHO
N3meHeHa H/O M3meHeHa H/O MK H/O
KOHpurypauus KOHdpurypaums
npodcuns npounsa Harpysku
Harpysku

m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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CooTBeTCTBYIOLMIA CUTHaN

/napameTp
HaunmeHoBaHue
cobbITusA Crapoe Eggi‘:::: KpuTnueckuii napameTtp
HanmeHoBaHue 3Hadenne -
HOBOe
3Ha4YeHue
Log Id Rollover H/O H/O H/O Pene XKypHan cobbITui, xypHan
Bkn/Otkn, XypHan
HeuncnpaBHOCTEN, XypHan
npoduns Harpyskw, XypHarn
HaCTPOEK, XKypHarn npepbiBaHWi,
XKypHan npoBarnoB/BCMeCKoB,
XKypHan rapMoHuK
MexaHunyeckoe H/O MexaHunyeckoe SIM H/O
OTKIOYeHne OTKIOYeHne
Mepesarpyska H/A Mepesarpy3ka H/ nymkmven H/0
MOBUbHOrO MOBUNbLHOro
MHTEpHETa MHTEpHeTa
OTKntoYeHne OTknoYeHne men
MOBUbHOroO MOBUNBLHOro
WHTEpHETa MHTEpHeTa
MN3meHeHb! H/O O6HOoBNEHbI H/O ny, nKk H/O
napameTpbl napameTpbl
kannbposknOSM KannbpoBku
OSM BKnNtoYeH H/O OSM BKnoYeH SIM H/O
OSM oTknoYeH H/O OSM oTkno4YeH SIM H/O
MK noakntoyeHo H/O MK noakntoyeHo OTkn - > Bkn Pene H/O
M3meHeH cTatyc H/O CraTyc 3awuThbl Crapblii—>HoBbl My, MK, SCADA, | Cnucok BKrtoYaeMbiX 31EMEHTOB
3auy " BXOA pene, norvka | 3awutbl AMB, MY
O6HoBneHne H/O H/O MK, USB Homep Bepcun npolumeku pene
NpOLUMBKU pene
OnctaHumoHHoe Ha4vano Pexum ynpaBnenuss | MecTHbI — ny H/O
yrnpaBneHve [VCTaHUMOHHBIN
KOHeL|, Pexum ynpasnenuss | AuctaHuuoHHbin | MY H/O
— MecCTHbIN
C6poc H/O Cbpoc CyeTuMKoB OTkn - > Bkn My, SCADA, IO,
CYETYMKOB HeuncrnpaBHOCTEN
o noruka, MK
HeucnpaBHOCTEN
Mepesarpyska H/O Mepesarpyska H/O MK, SCADA, My [MpoTokon, cucTeMHbIV npouecc
C6on H/A H/O H/q SMP HacTporikv pene unu xxypHan
BOCCTaHOBNEHUS pene
BocTaHOBMEHHBI H/O H/O H/O SMP
€ XypHarbl
C6poc YBP H/4 H/O Pene H/O
SGA fboot H/O SGA Coon
SGA Res Havano SGA Res H/O SGA [Umsa nctounuka).IDE,
VICKIIOUEH Ve NraBatoLLeii Toukn?
Kowew SGA Res H/Q SGA [Mma nctounmka).IDE,
VICKIIOUEH Ve NraBatoLLeii Toukn?
SGA H/AQ SGA H/Q SGA Harpes
H/4 SGA H/O SGA Cron
PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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CooTBeTCTBYIOLMIA CUTHaN
/napamer,
HanmeHoBaHue P P "
cobbITusA Crapoe cgg?::uu: KpuTnueckuii napameTtp
HanmeHoBaHue 3Hadenne -
HOBOe
3Ha4YeHue
M3meHeHb! H/O O6HOoBNEHbI H/O MK H/O
napameTpbl napameTpsbl
KanmopoBkuSIM KanMbpoBKM
CraTtyc H/O H/O SIM OTkanubpoBaH, He
Kann6poBkuSIM OTKanMbpoBaH, HEBEPHbIE
napamMeTpbl KannoépoBku
LWar cumynaTtopa | Hayano Lar cumynatopa M3ameHenne MK KonunuecTtso wwaros cumynstopa
3anyck Havano 3anyck cumynatopa | Otkn—Bkn MK N/A
cumynsitopa
KOHeL, 3anyck cumynatopa | Bkn—OTkn MK N/A
3anucb H/O H/O H/O Pene ID 3Ha4veHue 1, koa 3HayeHue 2
CUCTEMHOTO
coobueHns B
KypHan
[o6asneHune H/O H/O H/O 33B Tat,s=Bpemsi
BPEMEHM
Cobon H/O C6ow obHoBneHus H/O Pene MpowwmBka pene, npowmska SIM,
obHoBNEHUSI a3blk, DB cxema
O6HoBEeHNe H/O O6HoBnEHNe H/O Pene MpowwmBka pene, npowmska SIM,
VHULMNPOBAHO MHULMUPOBAHO s3blk, DB cxema
O6HoBneHne H/A OGHoBneHne H/ Pene MpowwwmBka pene, npowwmska SIM,
BbIMONTHEHO BbINONHEHO a3blk, DB cxema
ycneLlHo ycneLwHo
MopknioyeH USB | Havamno O6HapyxeHo USB BcrasneHo Pene USB A/B/C
GPRS GPRS ycTpoiicTBo
KoHel| USB GPRS M3BneyeHo Pene USB A/B/C
YCTPONCTBO
N3BIIEYEHO
USB LAN Hayvarno O6HapyxeHo LAN BcraBneHo Pene USB A/B/C
CoeVHeHOo USB ycTponcTeo
KoHel| LAN USB M3BneyeHo Pene USB A/B/C
YyCTPONCTBO
M3BIIEYEHO
USB nocnenos Hayvarno O6HapyxeHo BcraBneHo Pene USB A/B/C
coefiMHeHve nocrnegosaTensHoe
USB ycTponcTBO
KOHeL|, MocnepoBatenbHoe | M3BneyeHo Pene USB A/B/C
USB ycTponcTBO
N3BMNeYeHo
USB WLAN Hayvarno O6HapyxeHo WLAN | BcraBneHo Pene USB A/B/C
coenHeHo USB ycTponcTeo
KOHeL|, WLAN USB N3BneyeHo Pene USB A/B/C
YyCTPONCTBO
N3BMNeYeHo
Mepesarpyska H/O Mepesarpy3ka Wi-Fi H/O ny/nK/wven H/O
Wi-Fi
BbikntoueHve BbikntoueHne Wi-Fi men
Wi-Fi
AP He HangeHo / HeBepHasi
AnviHHa naponst AP / HeBepHbI
Owwnbka WLAN H/O Owwnbka WLAN H/O KommyHwukaumm naponb knueHTa / HesepHas
ONVHHA Napons KnneHTa
m Mpuno>xxeHusn PyxkoBoacTeo nonb3oBartena OSM
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lMpumeyaHus:

1. [lpumeHumo mornbko Kk REL-15 u npowuske 1.16.

2. [llpoucxodum npu deneHuu Ha Honb. [pu 803HUKHOBEHUU makol cumyayuu SGA OmKIYUMCS.

3. [lpoucxodum npu yacmoul brokuposke (byHKUuUU 3adepxKu, Uukna umu camosarnucu U He rosyyaemcs
nepelimu K UucmoYyHuUKy 0o 3arnosiHeHusi 6ychepa (npeden bycepa 9). [pu 803HUKHOBEHUU makol cumyauyuu
SGA omkrnoqumcs.

4. [Ipoucxodum npu Hanu4quu 60nbwWo2o Konudecmea oxudaruwux cobbimuli 8 UCMOYHUKEe 8 eOUHUYHbIU
rnpomexxymok epemeHu (npeden 6yghepa 255). [Npu 803HUKHOBEHUU maKoUl cumyayuu SGA OMKIYUMCS.

11.7.3 MNMpeaynpexaeHus

CooTBeTCTBYHOLIMIA CUTHanN
InapameTp
HanmeHoBaHue co6bITUs Crapoe UcTouyHMK Kputnueckumn
cobbITnA napameT
HaumeHoBaHue 3HaueHne - P P
HoBoe
3HavyeHue
OTtkn AC Havano Otkn AC OTkn—Bkn SIM H/O
(Bkn nutanue ot KoHeL, OTkn AC Bkn—OTkn SIM H/O
6artapen)
CocTosiHME YyCTPONCTBa | Havano CoctosHue yctponctea | OTtkn—Bkn SIM H/O
3apsigku 6aTapew: 3apsgku GaTtapeu:
Huskas MoLHOCTb Hwuskas moLHoCTb
KOHeL, CoctosiHne yctponcTtBa | Bkn—OTkn SIM H/O
3apsakv barapen:
Huskas mMoLHOCTb
Batapes otkn Havano BaTapes oTknioyeHa OTkn—Bkn SIM H/A
(Bxkn AC nuTanue) KoHeL, BaTapes oTKIo4eHa Bkn—OTkn SIM H/O
HeHopmanbHoe Havano HeHopmanbHoe OTkn—Bkn SIM H/O
cocTosiHue b6atapeu cocTosHne 6atapen
KOHelL HeHopmanbHoe Bkn—OTkn SIM H/O
cocTosiHne batapen
C6ou 3anpoca BKI H/O C6on 3anpoca Bk OTtkn—Bkn SIM OSM He NOAKIYEH,
OSM mexaHunyeckn
oTkntoueH, OxnagaHue
KOMaHApbl,
HeucnpasHbIi npuBoA,
HewncnpasHbin
mMexaHu3m, MNpeBbllleH
KOMMYTaLMOHHbIN
umkr, Heucnp KoHaeHc
BKkI1, Heucnp koHA
OTKI, Y>Ke BKITHOYeH,
MpeBblweHne
noTpebnexHns Toka
npvBOAOM
KpuTnyeckun ypoBeHb Hauanot KpuTnyeckun ypoBeHb OTkn—Bkn SIM H/AO
GaTtapeu GaTtapen
KoHel KpuTnyeckuin ypoBeHb Bkn—OTkn SIM H/O
baTapeun
C6oi coeanHeHus H/O C6ow coeanHeHus Co6on Komm H/O
coepavHeHusi co
Bcemu 5
Homepamu
GPS He noakntoyeH’ Havano GPS He noaknioyeH” OTkn—Bkn GPS
Kowel, GPS He nogkntoueH’ Bkn—OTkn GPS
Bkn pexum XKI Hauano Bkn pexum XKI1 OTkn—Bkn Manens, 1/0, H/O
Toruka, MK

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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CooTBeTCTBYHOLIMIA CUTHanN
InapameTp
HanmeHoBaHue cobbiTusi Crapoe UcTouHuK Kputnueckun
cob6bITuA napameT
HaunmeHoBaHue 3Hadenne - P P
HoBoe
3Ha4yeHue
KoHew Bkn pexum XIJ1 Bkn—OTkn Manens, I/0, H/O
Jloruka, MK
MpuHyguTensHas H/O MpuHyanTenbHas Bkn—OTkn ny H/O
nepesarpyska XI1 nepesarpyska XIJ1
Onepauusi H/O Onepauus 1/01 unn 1/02 1/01 Bxog1-8, 1/02
3abnokupoBaHa 3abnokupoBaHa Bxop 1-8.
pexumom XI1 pexxumom XK1
Incorrect Phase Hauano HenpasunbHoe OTkn—Bkn Bawuta H/O
Sequence yepenoBaHue a3
KoHew HenpasunbHoe Bkn—OTkn BawwTa H/O
yepepnoBaHue a3
3ameHeH 10 moaynb H/O H/O H/O ny, MT3 10 ID, cepuviHbIn
Homep
CraTtyc nuTaHusa nuHum | Havano HeHopmanbHbIvi cTatyc | OTkn—Bkn SIM OTKI1, BbICOKUWA,
NUTaHUS NINHUN HU3KUN,
HEHOPMarbHbI
KoHeu HeHopmanbHbI cTaTtyc | Bkn—OTkn SIM OTKI, BbICOKWMN,
NUTaHUS INHUN HU3KUIA,
HEHOPMarbHbI
Bbixoa kaHana noruku H/O H/O H/O Joruka Mims kaHana norukm
Mpobnema Hauarno Mpobnema 0—1 Jloruka pene H/A
KOHMUrypaumm nornku KOHUrypaumum Norvku
KoHey Mpobnema 1-0 Jloruka pene H/O
KOHUrypaLuum noruku
Owwubka normnyeckoro | H/O H/O H/O Jloruka Mms normyeckoro
BblpaXKeHust KaHana BbiBe4eHO
MexaHunyeckun Havano MexaHuyecku OTkn—Bkn SIM H/O
3abroknpoBaHo 3abnokmpoBaHo
KoHeLy MexaHuyecku Bkn—OTkn SIM H/O
3abnokmpoBaHo
HeBepHbIn Homep H/AO H/O H/Q ny, nK CepuiHbI HoMep
mMoayns
OSM He nogkno4eH Havano OSM He nogknoyeH OTkn—Bkn SIM H/O
KoHeLy OSM Disconnected Bkn—OTkn SIM H/O
HepocTyneH cratyc Havano HepocTyneH cratyc | OTtkn—Bkn SIM H/O
BKJ1/OTKIT COCTOSIHUSA BKI/OTKN COCTOSIHMSA
OSM OSM
KoHeL HepocTyneH cratyc | Bkn—Otkn SIM H/O
BKI/OTKI COCTOSIHUSA
OSM
MY He nogknoyeHa Havano Owwnbka coeanHeHns ¢ | OTkn—Bkn ny H/O
ny
KoHeL Owwnbka coeanHeHns ¢ | Bkn—OTkn ny H/O
ny
CboW coeauHeHus ¢ Havano Cbon coeguHeHuss ¢ | OTkn—Bkn Comms H/O
cocegHUM COCeAHUM
YCTPOWCTBOM YCTPOWCTBOM
KoHeL Cboint coeguHeHuss ¢ | Bkn—OTkn Comms H/O
COCeAHUM
YCTPONCTBOM
Mepesarpyska H/O Mepesarpy3ka OTkn—Bkn SIM H/O
MOLLIHOCTH MOLLIHOCTHU
m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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CooTBeTCTBYHOLIMIA CUTHanN
InapameTp
HanmeHoBaHue cobbiTus Crapoe UcTOYHUK Kputnueckun
HaumeHoBaHMe 3HayYeHue —» coobITUA napamMmeTp
HoBoe
3Ha4yeHue
C6oW BoccTaHOBNEHUS H/O H/O H/O SMP HacTpoiikm pene mnu
XypHan pene
Co6on fboot SGA H/O Co6on fboot SGA OTkn—Bkn Pene H/O
OTKnoYeHne H/O OTKntoyeHne SIM, pene OTKntoYeHne
nonb3oBarenem,
UCTOYHWK NMUTAHUS,
BHYTPEHHsIs owmnbka,
Hens3BecTHas owwmnbka,
U3MeHeHne
MoaenuOSM
KongeHcaTopbl SIM He Hauyano KongeHcatopbl SIM He | Otkn—Bkn SIM H/O
3apshKeHbI 3apsikeHbl
KoHew, KongeHcatopbl SIM He | Bkn—OTkn SIM H/O
3apshKeHbl
SIM He oTkanMbpoBaH Havarno SIM He oTkanubpoBaH OTtkn—Bkn SIM H/O
KoHew SIM He oTkanubpoBaH Bkn—OTkn SIM H/O
C6owu 3anpoca H/O Trip Request Falil OTtkn—Bkn SIM OSM He NoAKIoYeEH,
OTKIHOYEKHNSA OSM mexaHn4eckm
OTKIIOYEH, aKTMBHas
onepauus,
HeuncnpaBHbIA NPUBOA,
HeuncnpaBHbINL,
MEXaHM3M
C6oi obHoBNEHUs H/O C6ow obHoBneHus Pene/lK HeunseecTHas owmnbka
/HeBepHas Bepcus
6a3bl gaHHbIX/
Henopaepxveaemoe
obopygosaHwue/
HenoaaepX1MBaembin
Homep getanw/
HecoBMecTMMast
annosas cucremal
HeBepHoe mukposigpo/
“HeBepHbIN CEPUNHBIN
Homep pene/
“HeBepHbIN hann
o6HoBMeHus/ owmnbka
COEAMHEHMs! C
npowmskon GP1O/
owmnbka coeguHeHus ¢
101 / owmbka
coeamHeHus ¢ 102,
HECOBMECTUMblE
pannbl/ cuctemHas
olmbka BHYTPEHHEro
(hanna/ owmbka
poctyna USB/ Het
(pannos
O6HoBReHve H/O OGHoBneHne OTtkn—>Bkn Pene H/O
npefoTBpaLLeHo npeaoTBpaLleHo
Cb6oit HacTpoek H/O Cboit HacTpoek OTkn—Bkn Pene H/O
OBHOBNEHUI UNMN OBHOBNEHMIN UK
KypHarnos XypHanoB
HeT nutaHus ot USB Havao HeT nutaHms ot USB | Otkn—Bkn Pene H/O
nopra nopta
KoHeL Het nutanua ot USB | Bkn—OTkn Pene H/O
nopta
He coBnagatowmii USB | Havao He coBnagatowmint USB | Otkn—Bkn Pene USB AB,C
PykoBoacTeo nonb3osarena OSM MpunoxxeHus
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CooTBeTCTBYIOLMIA CUTHaN
InapameTp
HanmeHoBaHue cobbiTus Crapoe UcTOYHUK Kputnueckun
cob6bITuA napameT
HaunmeHoBaHue 3Hadenne - P P
HoBoe
3Ha4yeHue
KoHew He cosnagatowmn USB | Bkn—OTkn Pene USB A,B,C
He nogaepxmsaembli Hauao He nopaepxvBaembii | OTkn—Bkn Pene USB AB,C
USB USB
KoHew He nogaepxuBaembin | Bkn—OTkn Pene USB A,B,C
USB
AP He HanpgeH /
HenpaBunbHas gnvHa
naponsi AP /
HenpasunbHbIN
Ownbka WLAN" HIA Owwmbka WLAN H/O Komm napons knuerTa /
HenpaBunbHas anvHa
napons knuexTa /
HenpaBunbHas anvHa
naponsi
HeBepHbIN pexum H/O HeBepHbIN pexum 1101, 1/02 ninn 1/01 Bxoal-8, 1/102
ynpaBneHusi ynpasneHus BXOA pene Bxog 1-8, MecTHbI
Bxog 1-3
lNpumeyvaHue:

1. TllpumeHumo moneko Kk REL-15

m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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CooTBeTCTBYHOLMA CUTHaN
InapameTtp
HanmeHoBaHue cobbiTnsa
Crapoe 22;1?:“": KpuTuueckuit napameTp
HaunmeHoBaHue SHauehnne -
HoBoe
3HayYeHue
HewncnpaBHocTb Havyano | HeucnpaBHOCTb 0-1 SIM H/4
YCTpOWCTBa 3apsaKku yCTpOMNCTBa 3apsgkm
GaTtapeu GaTapeu
KoHel, HeuncnpaBHoCTb 1-0 SIM H/O
yCTpOMNCTBa 3apsgkm
GaTapeu
HewncnpaBHoCcTb Havano | HeucnpaBHOCTb WWHbI | 0—1 Pene H/4
wnHbl CAN CAN
KoHey, HeucnpaBHoCTb  WWHbI | 10 Pene H/O
CAN
[MepenonHeHne H/O MepenonHeHne 6ydepa | 0—1 SIM H/O
Oydepa CAN CAN
Owmnbka wuHsl CAN H/O Owmnbka wuHel CAN 0—>1 SIM H/O
MepenonHeHne H/O MNepenonHeHne WnHbI 01 SIM H/O
wnHbl CAN CAN
HeHopmanbHoe H/O HanpsixeHne 0-1 SIM Cnuwkom 6onbluoe nageHne
HanpsbkeHne KOHAeHccaTtopa HanpshkeHUs KoHZeHcaTopa
KOHOeHcaTopa BKJTIOUEHUST UNW OTKITOYEHMUS
UNW NageHne HanpshkeHns
KOHOEeHcaTopa OTKIOYEHMUS Npr
BKJTHOUEHUM.
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 nutaHna | 0—1 SIM H/O
BHELLHEW Harpysku BHELLUHEW Harpysku
KoHev, Meperpy3ka nutaHna | 1-0 SIM H/O
BHELLUHEW Harpysku
HeucnpasHocTb HeucnpasHocTe GPS GPS H/O
GPS®
Owmbka coen /01 Havano | Owwubka coen I/01 0—>1 110 H/O
KoHel, Owmnbka coen /01 1-0 110 H/O
Owmnbka coen /02 Havano | Owwubka coepn 1/02 0—>1 110 H/O
KoHev, Owwnbka coep 1/02 1-0 110 H/O
C6on 1/01 Havano | C6on /01 01 110 H/O
KoHeL C6on 1/101 1-0 110 H/g
C6on 1/02 Hauano | C6own 1/02 01 110 H/O
KoHev, Cb6on 1102 1-0 110 H/O
3arpyxeHbl H/AQ 3arpyXeHbl HeBepHble 0-1 SIM H/O
HeBEepHble 3Ha4YeHUs 3HayeHus DB
DB
Cbow xxypHana Hauano | C6oW xypHana 01 Pene H/O
KoHey, Cbow xxypHana 1-0 Pene H/O
OTKnNoYeHNe OTKnoYeHne men
MOGUIBHOTO MOGUIBHOIO UHTEPHETa
WHTepHeTa®
Owwmbka mogyns Havano | Owwnbka moayns | 0—1 Pene H/O
KOMMYHMKaLMK KOMMYHVKaLMm
KoHew, OLwmnbka moayns | 1—-0 Pene H/O
KOMMYHMKaLmm
PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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CooTBeTCTBYIOLMIA CUTHAN
/napameTp
HanmeHoBaHue cobbiTus
Crapoe Igg'g::-:luuﬂx KpuTnueckuit napameTp
HanmeHoBaHue 3Haenne -
HoBoe
3Ha4yeHue
K3 katywkn OSM Hauvano | K3 kartywku OSM 0->1 SIM H/IO
KoHey, K3 katywkn OSM 1-0 SIM H/O
Pa3spbiB uenu Havano PaspbiB uenu kaTywku | Normal - Open, | SIM H/O
katywkn OSM OSM Short, Sw Fault
KoHen PaspbiB uenu kaTywku | Open, Short, Sw | SIM H/O
OSM Fault > Normal
Cb6on Hayano | Cbowi nepekntovatens | 0—1 SIM Mepekn oTkn cbow Bk,
nepekniovartens OSM Mepekn oTkn cbor oTkN,
OSM Mepekn BkN c6oi oTKN,
Mepekn Bk cOow BKI,
Bkn n OSM mexaHu4eckun oTKn
KoHey, C6ori  nepeknioyatens | 1—-0 SIM H/O
OSM
Owmnbka KOMMYHUK Havano | Owwnbka kommyHUK MY 0->1 ny H/O
ny
KoHey, Owwmbka KoMMyHUK [TY 1-0 ny H/O
Co6on My Hauano | C6on Ny 0—>1 ny H/O
KoHey, Co6on My 1-0 ny H/O
C6oli pene Hayano | C6oi pene 0-1 Pene REL-15 Module Fault,
REL-15-4G Module Fault
KoHel, Cbow pene 1-0 Pene H/O
C6ou obopynoBaHua | Havano | C6on obopypoBaHus | 0—1 Pene H/O
4PB 4PB
KoHev, Cbon obopypoBaHusa | 10 Pene H/O
4PB
HeucnpaBHocTb Havano HeucnpasHocTb uenn | 01 SIM H/O
uenm SIM* SIM
KoHen HeucnpasHocTb uerm | 150 SIM H/O
SIM
Owmbka Havano | Owwnbka KOMMyHuKaumn | 0—1 SIM H/g
KOMMYyHUKauum SIM SIM
KoHey, Owwubka KoMMyHMKaumm | 1—0 SIM H/O
SIM
Ownbka Havano | Owwnbka KOMMYyHUKaLMK OK - > Not OK SIM H/O
KOMMYyHUKauum SIM SIM
SIM oTcoeauHeH Havano | SIM otcoeanHeH 0—>1 SIM H/O
KoHeu SIM oTcoeanHeH 1-0 SIM H/O
C6ow gpanBepa Havano | H/O H/O SIM H/O
Q503 SIM
KoHel, H/O H/O SIM H/O
Pexum Havano | Pexum  mwuHu3arpyskm | 0—1 SIM 3arpy3uuk boot CRC
MUHMU3arpysku SIM SIM
Kowew Pexum  MuHuzarpysku | 10 SIM H/O
SIM
C6ou mogynsa SIM Hauano | C6on mogynsi SIM 0-1 SIM OgY, MN3Y, gatumk
TemnepaTtypbl, UCTOYHUK
nuTaHus, npowwnska CRC,
3arpysuvk boot CRC,
noapo6HOCTM NPOM3BOAUTENS,
HeBepHoe 0.
Kowew C6own mogynsa SIM 1-0 SIM H/O
m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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HanmeHoBaHue cobbiTus

CooTBeTCTBYIOLMIA CUTHAN

/napameTp

HanmeHoBaHue

Crapoe
3Ha4yeHune -
HoBoe
3HaYeHue

MUcTouHMK
cobbITuA

Kputnueckuit napameTp

OTkntoverne Wi-Fi®

OTkntoyeHne Wi-Fi

e

C6oit WLAN H/O

C6onn WLAN

H/O

Komm

3601 3arpy3ku / cboit 3arpysku
npowwmBky / c6om ycTaHoBKM /
cbow koHdurypauum AP /
HeBepHbitt kaHan / cbor onpoca
MAC / cbown AP / cbon
ckaHupoBaHusa AP / cbon
pervoHa kaHana / cbon
MHMUManm3auum / HeBepHbIn
KaHan / HeBepHbI uanasoH
RF / cbon coegnHeHus AP /
oTCyTCTBYET naponb / cbow
Bepudmkaumm onpoca FW /
cbon HacTpolikm YactoTbl RF /
cboi HacTpoliku napons / coi
HacTponku RF / cboi
HacTponkn mowyHocTn TX /
HecoBnapeHue SSID / He
noaaepxveaemasi RF /
HeBepHasi koMaHaa
coeVHeHVs / HeBEPHbIN
napameTp coeauHeHus /
HeBepHbIV paboumnin pexum /
HEeBEpHbIV NapameTp

lMpumeyaHus

1. HeucnpasHocmb yenu SIM omobpaxaem, ymo uenb SIM ucronb3yemasi 051 mecma 6amapeu HeucrpasHa.

2. O0Ho unu 6oree coxpaHeHHble 3Ha4eHUs1 KOHgbuaypayuu eHe donycmuMbix rnpedenax. 3Ha4yeHuUs1 napamempos eHe
donycmumbix npedenax 6biiu 3aMeHeHbl Ha 3Ha4eHUs 10 yMosdaHuto. PekomeHOyemcsi nepecmompems U 06Ho8UMb
ycmasku. [MpedynpexdeHue o HeucripagHocmu 6ydem cb6poweHo rnocrie 0bHOB8IEHUs YCMagoK.

3. [llpumeHumo monbko 0ns pene REL-15.

PykoBoacTBo nonb3oBartensa OSM

MpunoxeHusn
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11.8 [MpunoxeHune H — CoobLieHuns XKypHana nuameHeHUn

Parameter Crapoe HoBoe
3HaveHue 3Ha4veHue
A3 Crapbin Hosbli
cTatyc cTatyc
ABTO TecT 6aTapeu Crapbin Hosbin
pexum pexum
TecTt 6aTapeu : UHTepBan, gHewn Crapoe HoBoe
3HayeHue | 3HayeHue
JNornyeckasn 6nokMpoBKa BKIHOYEHUSA Crapoe Hosoe
3Ha4YyeHue | 3HayeHue
Komm ocHoBHble: HacTpoiku rpynn 3awmTbl H/O M3meHeHo

Komm RS232 (USB A; USBB; LAN; WLAN; Mo6unbHbii uHTEepHeT; RS232P): | Ctapoe Hoeoe
CKOHcUrypmpoBaHHbIN TUM (PEXUM YCTPOMCTBA; CKOPOCTb Nepedayn AaHHbIX; ABONHOW | 3HAYeHWe | 3Ha4YeHue
TWN; paBHbIN; aBTOMaTUYeckn nonyyatb IP agpec; aBTomatudeckun npucsaveath |P agpec;
IP agpec AP; IP agpec; macka noAaceTw; LUM3 MO YMOMYaHUIO;, PEXUM COEOUHEHUS;
MoLLHOCTb nepegatymka Wi-Fi, kntoy cetn AP)

Komm RS232 (USBA; USBB; LAN; WLAN; MobunbeHbin MHTEpHET; RS232P): HacTpowku | H/[ MN3ameHeHo

rpynn 3awmTsbl

Komm RS232DTE: HacTpoWku rpynn 3awmThbl H/O M3meHeHo

RS-232 (USB A, USBB, USBC, LAN): Port Local Remote Mode Crapbin HoBbi
pexum pexum

TecT ctatyca komm RS232DTE (USBA ; USBB ; USBC) Crapoe HoBoe

3Ha4YeHne 3Ha4YeHne

Komm: DNP3 (IEC 60870; CMS; IEC 61850; P2P naHenb komml): 3anucb B xypHan | Ctapoe Hosoe

(Makc pasmep xypHana, Mb) 3Ha4YeHne | 3HayYeHue
Pexum ynpaBneHus Crtapbin HoBbin
pexmm pex1m
Darta/Bpems H/O M3meHeHo
[eMOHCTPauUNOHHbIA KHUT Crapoe Hosoe
3Ha4YyeHue | 3HayeHue
CTtaTyc BHELWHe Harpy3ku Crapbin Hosbli
cTatyc cTatyc
CyeTumkm aHeprum (CyeTynkn HemcnpaBHocTel; cyeTynkm SCADA) H/O CrepTo
CTepeTb CYETYMKMU NpPepbiBaHUN H/O 3meHeHo
CrtepeTb 3anvcu ocuunnorpacgpum H/O 3meHeHo
CtepeTb CYETYUKM pOBanoB/BCNIIeCKOB H/O I3meHeHo
®dnaxku HeucnpaBHocTen: COpocuTb hnaxkum HeucnpaBHOCTEW NMpuU BKIOYeHuu | CTapblii HoBbin
(CurHan, otobpaxaTb onoeeLleHus) pexnm pexnm
GPS: BBEgeHoO Crapoe HoBoe

3Ha4YeHne 3Ha4YeHune

ren 1 (2; 3; 4) MT31+ (MT31- , 3091+, 30d1-, 3331+, 3331-, MT32+, MT32-, 3092+, | Crapas HoBasa BTX
3092-, 3332+, 3332-): Tun BTX BTX

ren 1 (2; 3; 4) MT31+ (MT31-, 3041+, 3041-, 3331+, 3331-, MT32+, MT32-, 30®2+, | Ctapoe HoBoe
3002-, 3332+, 3332-, MT33+, MT33-, 3093+, 30$3-, 3333+, 3333-, O33+, O33-, | 3HayeHne | 3HayeHue
MT3PJ11-3, 300PJ11-3, 333PN1-3, O33PJ): Ip, A (Tdt MuH, ¢, TM, MWH, TmuH, c,
Tmakce, ¢, Ta, ¢, FLTRes, ¢, MAKC)

rPM 1 (2; 3; 4) MT32+ (MT32- ; 3092+, 3092-, 3332+; 3332-): Pexxum MAKC CTtapbin HoBbi
pexum pexum
PN 1 (2; 3; 4) MT32+ (MT32- ; 3092+, 3092-, 30d2+; 30P2-): ImaxM Crapoe HoBoe

3Ha4vYeHune 3Ha4vYeHune

ren 1 (2; 3; 4) MT31+ (MT31-, 3041+, 3041-, 3331+, 3331-, MT32+, MT32-, 30®2+, | Crapsbiit HoBbi

3002-, 3332+, 3332-, MT33+, MT33-, 3093+, 30d3-, 3333+, 3333-, 033+, O33-): | pexum pexum
Hanp
rPn 1 (2; 3; 4) SHM MT3 (3HIMM 333; SHIM 033, 3HIM 300): At Crapoe Hosoe

3Ha4YeHne 3Ha4YeHune

PN 1 (2 ;3 ;4) 3HMN MT3 (3HI 30®, BHIM 333, OHIM O33): DND (CmeHa HanpasneHus) | Ctapbiit HoBbi

pexum pexum

PN 1 (2; 3; 4): 12/11: Pexum Crapbin Hosbin
pexum pexum

PN 1 (2; 3; 4): 12/11: Tdt MuH, ¢ (3HayeHue cpabaTbiBaHus, %; MuH 12, A) Crapoe HoBoe

3Ha4YeHne 3Ha4yeHune

m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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Parameter Crapoe HoBoe
3Ha4veHue 3Ha4veHue
PN 1 (2; 3; 4): Yn: Pa6ounn pexum (Pexvm HanpaBneHHON 3aLUnThI) Crapbin HoBbliii
pexum pexum
PN 1 (2; 3; 4): Yn: Tdt MuH, ¢ (MuH I, A; MuH U, UM, FLTRes, c; MNpsamvas peaktuBHasi | Ctapoe HoBoe
nposogumoctb, MCwm; O6paTHas peakTuBHas nposogumoctb, MCwm; [psmag | 3Ha4€Hue | 3Ha4yeHue
nposoagumocTtb, MCwm; O6paTHas NpoBoAUMOCTb, MCM)
ren 1 (2; 3; 4) ANB MT3/30®/333/Kapta 033 H/O VI3MeHeHo
ren i (2, 3, 4) ANB MT3/309/333/033: Trl,c (Tr2,c, Tr3,c, Tres,c) Crapoe Hoeoe
3HayeHue | 3HayeHue
ren 1 (2; 3; 4) 1O MT3+ (MT3-, 309+, 300-, 333+; 333-) 1 (2, 3,4) Crapoe Hosoe
3HayeHue | 3HayeHue
rPN 1 (2; 3; 4) ANB MT3/30%d/333/033: Pexum KIMN3 Crapbin HoBbliii
peXunm pexum
ren 1 (2; 3; 4) ANB MT3/30d/333/033: Pexxum MBI Crapbin HoBbliin
pexum pexXum
PN 1 (2; 3; 4) ANB MT3/30®/333/033: Bpems MNBIMIMN Crapoe Hosoe
3Ha4YyeHue | 3HayeHue
PN 1 (2; 3; 4) NMNpoaBuxeHne nocnegoBaTeNibHOCTU Crapoe HoBoe
3HayeHve | 3HaveHue
PN 1 (2; 3; 4) CLP: CLM (Tcl,mMuH; Trec,mnH) Crapoe Hogoe
3HayeHve | 3HaveHue
PN 1 (2; 3; 4) Otctporka BHT: BHT (Tir,c) Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) 33B: Pexxum 33B Crapbin Hosbi
pexum pexum
PN 1 (2; 3; 4) 33B: Tat,c Crapoe Hosoe
3HayeHve | 3HaveHue
PN 1 (2; 3; 4) KHNB: KHMNB BBegeHo Crapbin HoBbi
pexum peXum
FPM 1 (2; 3; 4) KHNB: Pexxum KHIMNB Crapbin Hosbli
pexum pexum
rPM 1 (2; 3; 4) KHNB: UM Crapoe Hosoe
3HayeHve | 3HaveHue
ren 1 (2; 3; 4) BBHH: UM Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) ABP: Pexxum ABP Crapbin HoBbi
pexum pexum
rPn 1 (2; 3;4) ABP: Tr, c Crapoe Hosoe
3HayeHve | 3HaveHue
PN 1 (2; 3; 4) ABTO OTKN: Pexum Crapbin HoBbin
pexum pexum
ren 1(2; 3; 4) Asro otkn: Tr, muH (OPS), UameHeHO HanpaBn notoka mowH | Ctapoe Hosoe
(YMeHbLUeH MOTOK MOLLHOCTM; % YMeHbLUEH NOTOK MOLLHOCTK; Tr, cek) 3Ha4yeHve | 3HaveHue
PN 1 (2; 3; 4) Pexxum NBIMN Crapbin Hosbli
pexum pexum
PN 1 (2; 3; 4) NBIN: Bpewms, ¢ Crapoe HoBoe
3HayeHue | 3HayeHue
ren 1 (2; 3; 4) 3MH: 3MH1 3MH (3MH2 UM; 3MH1 Tdt MuH, ¢; 3MH2 Tdt MuH, ¢; 3MH3 | Ctapoe HoBoe
Tdt MuH, ©) 3Ha4yeHue 3HavyeHue
FPM 1 (2; 3; 4) 3MH3: Pexxum aBTo BKN (Tonbko B pexume MO) CTtapbin HoBbi
pexum pexum
rPN 1 (2; 3; 4) 3MH3: AsTo BKkn: Tr, cek Crapoe HoBoe
3HayeHue | 3HayeHue
rPn 1 (2; 3; 4) 3MH4 : UM (MuH) (UM(Makc);UM(CpegH); Tdt MuH, c; Bpemsa B pexwume | Ctapoe HoBoe
“anpet AlNB” , MuH) 3Ha4yeHue 3HavyeHue
FPM 1 (2; 3; 4) 3MH4 : (Tun HanpshxeHus, HanpshkeHns) CTtapbin HoBbi
pexum pexum
ren 1 (2; 3; 4) 3NMH: 3NH1 UM (3MH2 UM; 3MH3 UM; 3MH4 UM; 3MH1 Tdt MuH, c; | Ctapoe HoBoe
3MH2 Tdt MuH, c; 3MH3 Tdt MuH, ¢; 3MH3 pexum nnaeatowen cpegHeni; 3MH3 nHTepBan | 3HaveHue 3HayeHne
nnasatoLlen cpegHen, ¢; 3MH4 Tdt MuH, c;)
rPn 1 (2; 3; 4) AMNB 3H: pexum 3MH1 (pexvum 3MH2 ; pexum 3MH3 ; pexxum 3MH4, | Ctapbliii HoBbin
3MH1 pexum, pexum 3MH2 ; pexum 3MH3, pexum 3MNH4) pexum pexum
PykoeopcTeo nonb3osarens OSM MpunoixxeHus m
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Parameter Crapoe HoBoe
3HayeHue 3HayeHue
PN 1 (2; 3; 4) ANB 3H: Tr,c (Konnyectso oTkn oo nepexoaa B pexum “3anpet AlNB”) Crapoe Hoeoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) AYP: pexxum AYP Crapbin Hosbin
pexum pexum
PN 1 (2; 3; 4) AYP: Fp, 'y (Tt, ) Crapoe Hosoe
3HayeHve | 3HayveHue
PN 1 (2; 3; 4) 3N4: pexum 3MNY Crapbin Hosbin
pexum pexum
PN 1 (2; 3; 4) 3N4: Fp, My (Tt, c) Crapoe HoBoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) Uma rpynnbl Crapoe Hosoe
3HayeHve | 3HayveHue
FPM 1 (2; 3; 4) Onucaxune rpynnbl Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2; 3; 4) HacTpouku rpynnbi Crapbin HoBbi
pexum pexum
Mpynna 1l (2; 3;4) H/O M3meHeHo
PN 1 (2;3;4):rapm: Pexxum THD Crapbin HoBbi
pexum peXUM
PN 1 (2;3;4):rapm: THD% (Bpemsa THD) Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2;3;4): Fapm: Pexum TDD Crapbin HoBbi
pexum pexXum
PN 1 (2;3;4): Fapm: YposeHb TDD (Bpems TDD) Crapoe Hosoe
3HayeHue | 3HayveHue
PN 1 (2;3;4): Fapm: Crapoe Hosoe
3HayeHue | 3HayeHue
PN 1 (2;3;4): Fapm: Pexxum IND Crapbin HoBbli
pexum peXum
PN 1 (2;3;4): Fapm: Bpemsa IND Crapoe Hosoe
3HayeHue | 3HayveHue
FPM 1 (2;3;4): Fapm: IND A (B;C;D;E) Uma (YpoBeHb) Crapoe HoBoe
3Ha4YyeHue | 3HayeHue
FPM 1 (2;3;4): Pexxnm ceKUMoHUpoBaHusA Crapbiit HoBbin
pexum pexXum
HACTPOMKMU NY: 3aw Bkn/OTtkn (333 Otkn/Bkn; 033 Otkn/Bkn; Lvkn AMB OTkn/Bkn; | Crapbiii HoBbi
XH Otkn/Bkn; PJ1 Otkn/Bkn; Mpynna 1 — 4 Otkn/Bkn; ABP Otkn/Bkn; A3 Otkn/Bkn; 3MH4 | pexum pexum
OTkn/Bkn); 3agepxka BKNOYEHNS
HACTPOWKMU NY: NMpoaomkutenbHOCTb 3aaepXkku (c) Crapoe Hoeoe
3HayeHue | 3HayeHue
HACTPOWKMU NY: BapnaHTkl KOH(Urypaumm KHOMoK Crapoe HoBoe
3HayeHue | 3HaveHue
XKypnan MY: BeeaeHo Crapbin HoBbin
pexum pexum
XKypHan MY: THD BBegeHo Ctapbin HoBbi
pexum pexum
XKypnan MY: THD% Crapoe HoBoe
3HayeHue | 3HaveHue
XKypnan MY: TDD BBegeHO Crapbin Hosbin
peXum peXum
XKypHan MY: TDD % CTtapoe HoBoe
3Ha4YeHue | 3HayeHue
XKypnan MY: Napm_| BBepgeHo Crapbin Hosbin
pexXum pexum
XKypnan MY: Fapm_1% Crapoe HoBoe
3HayeHue | 3HaveHue
XKypHan MY: Napm_V BBegeHo Ctapbin HoBbi
pexum pexum
XKypHan MY: Napm_V% CTtapoe HoBoe
3HayeHue | 3HaveHue
KypHanY: T, c Crapoe HoBoe
3HayeHue | 3HayeHue

m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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Parameter Crapoe HoBoe
3HaYeHue 3HaYeHue
IN1 (IN2, IN3) HacTpouku: YnpaBnsiiowmi curHan Crapbin HoBbliii
curHan curHan
MpepbiBaHue: MOHUTOPUTBL Crapbin Hosbin
pexum pexum
MpepbiBaHue: 3anucbiBaTb KOPOTKUE NpepbIBaHUSA Crapbin HoBblii
pexnm pex1m
MpepbiBaHue: NPOAOCIKUTENBHCTL T, C Crapbin Hosbin
pexum pexum
HacTtpoiiku I/O: Pexum /01 (Pexum 1/02) Crapbin Hosbin
pexum pexum
HacTtpowiku I/O1 (1/02) 11 (12; 13; 14; 15; 16): YnpaBnsatowmn curHan Crapbin HoBblii
curHan curHan
HacTtpouiku I/01 (1/02) O1 (02; O3; O4; O5; 06): CurHan nHankauumm Crapbin HoBblii
curHan curHan
HacTtpowuku /01 (I/02) O1 (02; O3; 0O4; O5; O6): Trec, ¢ (Tres, ¢) Crapoe Hosoe
3Ha4yeHue | 3HayeHue
CyeT4YMKM N3Hoca H/O M3meHeHo
Mpusasats XK k P11 Crapoe Hosoe
3Ha4yeHne | 3HayeHue
PJ1 pa3pewnTtb BKN Crapoe HoBoe
3HayeHue | 3HayeHue
M3meHeHa KoHdurypauus npodunsa Harpysku H/O M3meHeHo
JNoruka: 3aw 3anucu CH 17-32 Crapbin HoBbi
pexnm pex1m
HacTpouku ME: U Rated, kB (YpoBeHb [IU, kB) Crapoe Hoeoe
3HayeHue | 3HayeHue
OCU: MoHuTOpUTBL Crapbin HoBblii
pexum pexum
OCL: Co6biTne (3anuck T, ¢; 3anuce %; MNepesanuceiBatb; CoxpaHaTe Ha USB) Crapoe Hosoe
3Ha4YeHne | 3HayeHue
Maponb H/O V3meHeHo
HacTpoiiku 3awuTtbl: Tun nopta (CkopocTb nepefayvn AaHHbIX, 4BONHON TUM, paBHbINA) Crapoe Hosoe
3HayeHue | 3HayeHue
HanpaBneHue noTtoka MOLHOCTHU Crapoe Hosoe
3Ha4YeHne | 3HayeHue
3aw, Bkn(ABP Bkn; Pexum onosewenusa Bkn; AlMNB Bkn; XH Bkn; beictpogencTeytowasa | Ctapbliii HoBblin
sawmTa Bkn; 333 Bkn; O33 Bkn; Yn Bkn, XK Bkn; Mapm Bkn; XKJ1 Bkn; BBHH Bkn; | ctatyc crartyc
Mpuesizatb XK k PJT; MKO Bkn; 30® Bkn; 3MY Bkn; 3MH Bkn; 3MH3 Bkn, OgHokpaTHOE
ANNB Bkn; AYP Bkn; 3MH Bkn; 3MH4 Bkn; 79-2 oTkn go nepexona B pexum “3anpet AlB”;
OTKN A0 nepexoaa B pexum “3anpet AlB”)
CraTtyc 3awuThbl: AKTUBHas rpynna Crapbin HoBbin
cTaTtyc cTatyc
Mpotokon DNP3 (IEC60870; 2179; CMS; P2P komMm): npoTtokon BBegeH (Bpems; | Ctapoe Hosoe
3awmTa; agpec BegoMOro yCTponcTBa; agpec BeAyLlero yCTpoMCTBa; He3aTpeboBaHHbIN; | 3Ha4YeHne | 3HayeHue
npoBepaTb IP agpec Bepgyulero yctponctsa; IP agpec Begyulero yctponctsa; Bpems
Talimepa, MUWH; Bpewmsi TMepa ABOWYHOIO KOHTPONS, MWH; KN4 OBHOBNEHUs; Bepcus
kntoya obHoBneHusi; DNP3-SA; wkana; agpec CcbiflkM AaHHbIX; obwun agpec ASDU;
Bpems Talimepa, MuWH; Bpemsi TiMepa [ABOWYHOIO KOHTPOMS, MWH; OTMNpaBUTb [€EHb
Hepenu; COIl Qualifier; 6rnokMpoBaTb 00 OTcoeauHeHus; TanmayT SBO, ¢; BBECTM MOPT 2;
kaHan nopta 2; LAN agpec yganeHHoro PBA; copocTb OGHOBMEHWs, C; MOHUTOPUTb
dnaxkn GOOSE; ProcSIimGOOSE; QualTestHandling; cepsep MMS; ny6nukatop
GOOSE; nognucynk GOOSE; MMS nopTt; GOOSE nopt; SCADA IEC61850 MMS, P1
MaKcumanbHbI pa3mep dpenma, 6anT; P2 makcumanbHbIn pasmep gperima, 6anT)
[OucTtaHUMOHHOE ynpaBneHue CTtapoe HoBoe
3Ha4YeHue | 3HayeHue
C6poc cueTunmkoB HeucnpaBHocTen (CO6pocuTb 3HavyeHUs oTknouveHusa u | Ctapoe Hosoe
MaKCUMaribHoe N3MepeHHoe 3Ha4YeHue) 3Ha4YeHne | 3HayeHue
OrpaHMYnTb PEXUM OTKNHOYEHUA Crapoe Hosoe
3Ha4YeHne | 3HayeHue
HacTpoiiku UPB: OaTta FMT (Bpemsi FMT) Ctapbin HoBbi
dopmart dopmat
MpoBan: MoHuTOopUTHL Crtapbinn HoBbli

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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TecTt GaTtapeu, BpeMs MOOMUNBHOrO WHTEpPHETa, MWH; MNEPUOLAMYHOCTb Mepe3arpysku
Mogema, Y; Bpemss WLAN, Bpemsi; nepvogu4HocTb nepesarpysku WLAN, Y)

Parameter Crapoe HoBoe
3HaYeHue 3HaYeHue
pexum pexum

MpoBan: HopmanbHbIN pu (MuH pu; T, Mc) Crapoe HoBoe
3HayeHue | 3HayeHue

Bpems copoca npoBanos/BcnneckoB, MC Crapoe Hosoe
3HavyeHne | 3HayeHue

SGA: BeepgeHo (Homep nopTta TCP, fboot) Crapoe Hosoe
3HayeHue | 3HayeHue

CuHx: CuHxpoHusauus (Bbibop dasbl; wuHbl 1 nuHum; Mogkn/OTtkn AlMB; OJIOLW AlB; | Ctapoe Hoeoe

Mopkn/OTkn pyyHoe Bkn; OJNIOW py4HOE BKI; YMHOXEHME HanpspKEHUS MOAKIHOYEHHOW | 3HaYeHue | 3HayeHue

LWMHBI; YMHOXEHWE HanpshKeHWst MOAKMIOYEHHON NWHUW; MaKkCUMarbHOe YMHOXeEHne

HanpPsPKEeHWST LWWHBI, MaKCUMalrlbHOE YMHOXEHUE HaMNpPsPKeHUS NIMHUK; NPOBEPKa CUHXP;

YMHOXEHME  pas3HOCTM  HanpskeHUn;  MakCcumanbHOEe  CKOMbXeHWe  4acToTbl

CUMHXpOHM3aumu, Ny, pasHocTb yrna as, rpag; BpeMs py4YHOW Npe-CUHXP, C; OCHOBHas

yacToTa, lU; Makc OTKMOHeHMe 4acToThl, L, MakC CkonbXeHue 4vacToTbl, lU; Mmakc

CKOPOCTb M3MEHEHUsI YacTOTbl CKOMNbXeHusl, ['U/c; Bpems aBTO-CUHXp, C; napannenbHas

paboTa)

Bcnneck: MOHUTOPUTBL Crapbin HoBbi
pexum pexum

Bcnneck: HopMmanbHbIv pu (T, MC) Crapoe HoBoe
3HaYeHne | 3HayeHue

Kann6poBka OSM: Tun OSM (CepuiiHbii Homep OSM; Cla, AkA; Clb, AKA; Clc, AKkA; | Ctapoe HoBoe

CIn, AKA; CUa, AMV; CUb, AMV; CUc, AMV; CUr, AMV; CUs, AMV; CUt, AMV)) 3Ha4yeHne | 3HayeHue

HacTporiku cuctemsbi (HacTtporiku 10; HacTpoOMKu NOTMKKW, HACTPOWMKN KOMM; HacTpoviku | H/[ M3meHeHO

SCADA)

CraTtyc cuctembl: AHanor Bkn/OTkn Crapbin HoBbi
pexum pexum

UBI: YpoBeHb oTkn Gatapeu, % (HomuHanbHasi emkocTb, Ad; Tun Gatapeu; Bpems | CTapoe HoBoe

BHELLUHEN Harpysku, MWH; Bpemsl nepes3arpy3ku BHELUHEN Harpysku, 4; oTkn USB nopToB; | 3HaYyeHue | 3HayeHue

lMpumeyaHus:

e [lna epynn napamempos (kapma AllB, HacmpoUku epynn 3auwumbi, HacmpouUku cucmembl (8KroYasi
MPOMOKOJbI U Kadyecmeo anekmposHepeuu), |0, foauka, nokazaHusi cdem4yukos, dama/epemsi)) cmapoe u
HOB0O€ 3Ha4YeHUe He r0Ka3bI8aMCcs fpu 8HeCeHUU U3MeHeHul 4Yepes 3azpy3ky ¢ CMS. Cmapoe 3HauyeHue
omobpaxeHo kak H/[ unu nycmo u “ViameHeHo” ucronb3yemcs 0511 HO8020 3HaqeHus. [nsi cmepmbix O0aHHbIX
(nmokasaHusi cuem4yukos, onepayuu BO, xypHan cobbimul, npochuslb Hagpy3Ku U COObWEeHUST U3MEeHEeHEeHUU)
cmapbie U Hoeble 3HadYeHusi He omobpaxatomcs. H/[ ucnonb3yemcsi Ha Mecme cmapbiX 3Ha4YeHulu

“emepmo” emecmo HO8020 3HaYEHUS.

e Cwm. onucaHue snemeHma ynpaseneHuss u uHOukayuu 0nss npumeHumocmu 1Y, 1K, SCADA u /O dns

pasNUYHbIX YHKYUU yrpasneHusl.

e 3acnasHble 6ykebl obo3Hauarom rnpumep napamempa. [lpumeHumble arbmepHamueHble napamMmempbl 8

Kpyeriblx CKOobOKax.

e CoobuweHus 8 XypHane usmeHeHull Ons GPS, Wi-Fi u uHmepHem modema npumeHUMbl mosbKo Ons pene

REL-15, HayuHas ¢ npowusku 1.16 u ebiwe.

MpunoxeHus
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11.9 TlMpunoxeHue | — YnpaBneHMe U HAUKaUMUA HaCTPOEK

YnpaBneHne M MHOUKALMSA HAcTPOeK 3neMeHTOB obecneumBatoTCA TOMbKO 3fIEMEHTaMu yrpaBneHus u
nHaukaumm MY mn MK. CTpykTypa HAacCTpoOeK yrnpaBneHns 1 MHAMKauum otobpaxeHa Huxe.

naBsHoe MeHIo

4>‘ HacTpoiiku rpynnbl 3awwuTb!

—b{ pynna 1 - Hactpoiikn ‘

4" Pexvum cekumnoHnpoBaHusa ‘

30®- 3awmrTa oT o6pbiBa hasbl

033 - HacTpoWiku 3almTbl YyBCTBUTENBHOIO
3aMbIKaHUs Ha 3eMII0

3333-

> 3001+ \
MT3 - MakcumanbHas TOKOBas 3alumra 3002+ ‘

333 - HacTpoiiku 3aWwmThbl oT T MT31+ ‘
3aMblKaHWUM Ha 3emMno 3003+ ‘

3331+ | \ MT32+ |
3001- |
‘ 3332+ ‘ ‘ MT33+ ‘ 002 ‘
[ 3333+ | \ MT31- | |

3093-
3331 \ mTS2: |
32 ‘ \ MT33- |
|

Lj 033 + |
‘ Yn ‘ \ 033 - |

PI - HacToiiku 3awmTbl paboTsi

Ha NUHUK
\ MT3PN 13 |
300PN 1-3 |
‘ 333PN 13 ‘ MKO - HacTpoitku 3alimMTbl MaKCUManbHOro
‘ 033PN ‘ KONMYecTBa OTKMIOUYEHUI

‘ MKO |
3H - HacTpoWiku 3amThbl anemeHTa

> 3HL |

3Y - HacTpoiiku 3aWmThbl 3NeMeHTa
YacToTbl

T AYP |
‘ any ‘
3MH Magenve

o]
L]
L
ABP - HacTpoiiku 3awmtbl ﬂ 3MHL
.
+1
e

3H2 |

3H3 |

aBTOMaTU4eCcKoro BBoaa p P

—> ABP |

\

\
3MH2

\

\

KHIMB - HacTpoiiku 3aWuThl KOHTPONA 3MNH3
HanpsHKeHUA NOBTOPHOTO BKMKOYEHUs! anha
4>{ KHMB ‘ ArlB - HacTpoWku aBToMaTU4ecKoro
T NOBTOPHOrO BKNHOUYEHMS
ap — HacTponKn 3alvThI
rapMoHyKA AMB MT3/304/333/033 |
t‘ THD/TDD ‘ ANB 31 ‘
‘ MHAVIBMA‘/EI‘belE rapMOHUKKN ‘
Dpyrue HacTpoiiku
3H — HacTponku anemeHTa 4>{ XH ‘
HanpaBneHus
9H MT3 > BHT \
9H 333 | ] 33B |
> Kanubposka OSM |
9H 033 |
»‘ Kondburypaums OSM
3H 300 |

4>‘ HacTpoiikv namepenuin

—»‘ pynna 2 Hactporikn ‘ 4»{

HacTpoiiku cUHXpOHU3aLMN

44 pynna 3 HacTpoiiku ‘ . ‘ Hactpoitku 1/0
4>{ Ipynna 4 HacTpoitku ‘ —>{ Hacrtpoiiku NBMM
’>{ HacTpoiiku cuctems! ‘ ‘>‘ Hactpoitku npotokonos
4>‘ Hacrponkn YPB
‘>‘ Hactpoiiku MY

4>{ HacTpoiikut ypHana KoMMyHWKaLuin

|
|
|
|
\
|
4>‘ Hactpoiikn nopTos ‘
|
|
\
|

»‘ Hactpoiikn ka4yecTsa a/aHeprun

»  dnaxkv HeucnpaBHoCTe! ‘

lMpumeyaHus:

e [pynnsl Hacmpoek 3awumsl ¢ 1 1o 4 umerom makue e HacmpoUKU KaK rnokasaHo 0nsi epynnbl 1.

e  BHympu Hacmpoek epynn 3awumbsl 1 — 4, umsi epynnbl Moxem Obimb Ha3sHaYeHO UMU U3MEHEHO UCMOb3ys
npoepammHoe obecrieyeHue CMS.

PykoBoacTeo nonb3osarena OSM MpunoxxeHus
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e BHympu Hacmpoek MT3 u 333, onpedensembie nonb3oeamenem 1(O[11l) xapakmepu3syrouwue moyku moaym 6bimb
Ha3Hay4yeHb! UnU U3MEHeHb! UCOomNb3ysi npoegpammHoe obecrniedeHue CMS.

11.10 MNpwunoxeHue J — MeHI0 NnaHenu ynpaBrneHns

B naHHOM NPpUIoXeHnm onnmcaHa Hasuraumda no MeHo naHenn ynpasieHusa

11.10.1 MeHro cTaTyca cucTemMmbl

] MABHOE MEHIO

9‘ CTATYC CUCTEMBI

—ﬂ [OnoBeLueHus]

—ﬁ [Mpeaynpexaexns] H Mpenynpexaexus ‘

] [C6ou] —»] C6ou \

—ﬂ [CoobLueHus] ‘

ﬂ Hata/Bpems ‘

—ﬂ KoHdurypauus ‘

L Ccblinka K akpaHy
‘ Crayc XypHana Bkn/Otkn

—ﬂ Mamepenusa H M3mepeHus

MowHocTb

OHeprus no gasam

HACTPOWKU FPYTN
SALMATDI

4,{ HACTPOWKU CUCTEMbI

|
|
OHeprusa 3-x pasHas ‘
|

L]

|
> XKYPHATbI \ fpyrwe
»{ CUETUYVKU ‘ ‘ CtpaHuua 1 ‘ ‘ CTpanunua 2 ‘
Aﬁ WNAEHTUOUKALMA ‘ ﬂ KauectBo anekTposHeprm H KauecTtBo anekTpoaHeprim ‘
ﬂ MEHIO CEPOCA ‘ ﬂ Bxoabl/Bbixoabl H Cratyc Bxonos/BbixofoB ‘
ﬂ TECTbI ‘ ﬂ WCTOYHMK NUTaHus H CraTyC UCTOYHUKA NUTaHWS! ‘
ﬂ CMEHA MAPONA ‘ ﬂ Bawuta H O6LLMe HaCTPOWKM 3aLUMTbI ‘
»{ BbIEOP A3bIKA ‘ ‘ Ctpanumua 1 ‘ ‘ Crtpanuua 2 ‘
COXPQ:QSIT:'\CAKSLE}OMHWO ‘ ﬂ [MopTbl KOMMY HVKaLMIn H Cratyc nopta KOMMYHUKaLMI
> USB OMEPALU
[Rrs232| [usBA| [usBB| [usBc]| [ LAN || WLAN | [ Mo6 wreprer | | Rs232P |
ﬂ AsTOoMaTMKa H AsTomaTuka ‘
ﬂ MpoTokonb! H Cratyc npoTokona ‘
I
v v v
| DNP3 | [IEC 60870 | [IEC61850| [ 2179 | [ cms | | p2p
ﬂ Noruka H Jornka ‘
v | v
‘ Cratyc norvku ‘ ‘ YMHasi ceTb ‘

lpumeyaHue: [lone USB onepayuu nosienssiemcs mosbKo npu npucymemeuu USB kapmbl namsmu 8 00HOM U3
USB rnopmos perie.

m Mpuno>xeHus PykoBoacTeo nonb3osarena OSM
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11.10.2 MeHI0 HaCTpoOeK rpynn 3awuTbl

4>{ CTATYC CUCTEMbI ‘ ﬂ Pexum ceKkuMoHnpoBaHus ‘
HACTPOWKI rPYMN HacTpoiikn 3aLwuThb
SALUTBI

—ﬂ MT3 H pynna 1 MakcumarnsHas Tokosast 3aluTa ‘
[

Ipynna1

Ipynna 2
Ipynna 3
pynna 4

v
[MT31+] (MT32+| [MT33+| [MT31-| [MT32-| [MT33

—b{ 300 }—4 pynna 1 3awwmTa no Toky o6paTHOMN NocrneaoBaTenlbHOC™M ‘

[ soe | [ em ]
I

[3001+| [3002+| [3003+| [3001-| [3002-| 3003

333 +—»{rpynna1 333 \

v v ‘V v
[3331+] [3332+] [3333+] [3331-]

ABP +——»{rpynna1 ABP

KHMNB H pynna 1 KoHTpornb HanpsikeHWs NOBTOPHOMO BKI

R A

033 }—b{ pynna 1 YyBcTBUTENBHASA 3aLLMTaA OT 3aMblKaHWs Ha 3emrno‘
Yn H pynna 1 Yn KomnnekcHasi npoBoAMMOCTb ‘
LL H pynna 1 Hacrponm pexuma PJ1 ‘
MKO H pynna 1 MakcumarnsHoe KonmyecTBo OTKM ‘
el H Ipynna 1 SnemeHT 4acToTbl ‘
3OH H [pynna 1 OnemeHT HanpsieHnst ‘

lap H pynna 1 MapmoHuint

AlB

AMB +—»{rpynna 1 ANB \
—»{ HACTPO/IKV CVCTEMBI | \_ﬁ Kapra ATB

v

R SKYPHATIE] | L amBoH  |—»{rpynna1AnBoH \
OneMeHTbl HanpaBneHus
4>{ CYETHUKU
—b{ MT3 H pynna 1 OnemeHT HanpasneHns MT3
> VAEHTUOWKALINA ‘ —ﬁ 300 H pynna 1 OnemeHT HanpasneHus 30 ‘
MEHIO CEPOCA ‘ —b{ 333 H pynna 1 3nemeHT HanpaeneHust 333 ‘
—ﬂ 033 H pynna 1 3nemeHT HanpasneHns O33 ‘
] TECThI \
Opyrve
CMEHA NAPONA ‘ —ﬁ XH H pynna 1 BkntoyeHne Ha XH ‘
—ﬂ BbIBOP A3bIKA \ ﬂ BHT H I'pynna 1 OtcTpoitka BHT ‘
COXPAHUTB CYICTEMAYIO —P{ 33B H Ipynna 1 3agaHve 3a0epxKkn BpeMeHn
NHOOPMALINKO

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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11.10.3 MeHI0 HacTpoeK cuctemsol

MABHOE MEHIO

—ﬁ CTATYC CUCTEMbI \

HACTPOVIKW FPYIN
SALLATBI

——»{ HACTPOIKI CUCTEMbI H Hactpoii cucremsi |

Kann6poska OSM Kann6poeka OSM ‘

KoHdpurypaums OSM KoHdpurypaums OSM ‘

Hacrtpoiikv namepeHwia Hactpoii n3amepenui

Hactpoium 1/0 Hactporiwm Bxonos/Bbixanos

Hacrporim BN Hacrporim BN

bl

IR

Hacrpoiim npoTokonos Hacrpoiikm npoTokonos

| D\P3 | [IEC60870] [IEC 61850 [ 2179 |[ cms || P2p || Mavens|

Il

Hacrporim noptos Hacrpoiikm nopta ‘

1

| Rs232 | [ useA | [ usBB | [ UsBC | [ LAN | [ WLAN | [ Mo unteprer | [ Rs232P]

Hacrpoiim YPB H HacTpoiikm yacoB peanbHOro BpeMeHu ‘

Hactponwm My Hacrpoim MY

3L

Hactpoim xypHana

o Hacrpoiim Hana KoMMyHUKaLWii ‘
KOMMy HUKaLWiA p Xypl yHUKaLY

v

| oNp3 | [ 1EC 60870 | [IEC61850| [ 2179 | [ cms | | PP ||

ny

N

Hacrponkm kadecTea a/3 }—b{ HacTpoii kayecTBa 3NeKTpo3aHeprum ‘

v

‘ ocy ‘ ‘ [apm ‘ ‘ I'Ipepb|BaHm|‘ ‘ Mpos/Bcmn ‘

.

Hacrpoiiim ykasatens Hacrporim ykasartens
NOBPEX/ eHIN noBpex/aeHnn

XXYPHATbI

CYETYUKM

NOEHTU®UKALINA

MEHIO CBPOCA

TECTbI

CMEHA MAPOJIA

BbIBOP A3bIKA

I A A A

NHOOPMALIMO

COXPAHUTb CUCTEMHYIO

MpunoxeHus

PykoBoacTeo nonb3oBarensa OSM
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11.10.4 MeH XypHana cobbITUM, CHETYMKOB U uaeHTuduKaumm

ITNABHOE MEHIO

—>‘ CTATYC CUCTEMBI ‘

HACTPOMKM rPymmn

> 3ALLMTBI

—»‘ HACTPOMKM CUCTEMB ‘

—)‘ KYPHA/bI ‘—}{ MKypHanbl ‘

l

Bkn/OTkN ‘

—P{ [Aetanu Bkn/OTkn]

Cobbitua ‘

:

—P‘ [AeTtanu cobbiTni]

—»‘ CYETYUKM ‘—»{ CyeTunkm ‘

CUYETUMKM Hencn paBH. ’—V‘ [[deTanu cyetumkoB HencnpasH.] ‘

CYETYMKM n3HoCca ‘—}‘ [AeTanu cyeTunKoB msHocal ‘

Cuetumkmn SCADA ‘—}‘ [AeTanu cyetumkos SCADA] ‘

Cuetunkm DNP3-SA ‘—}‘ [Aetanu cyetunkos DNP3-SA] ‘

CueTtumkn GOOSE ‘—}‘ [CueTunkmn GOOSE] ‘

IR

—>  MOEHTMOMKALMA |
\—F‘ UpeHTdMKauma ‘
|

A\ 4 A\ 4 \ 4 A\ 4 A\ 4

‘ Pene ‘ ‘ SIM ‘ ‘ I'IaHenb‘ ‘ 1/0 ‘ ‘ A3bIKK
—ﬂ MEHHO CBPOCA ‘
—P‘ TECTbI ‘
—>1 CMEHA MAPOJIA ‘
—P‘ BbIBEOP A3bIKA ‘

N COXPAHUTb CUCTEMHYIO

lMpumeyaHue: XKypHanbi npoghuns HeucnpasHocmed, npogusisi Hagpy3Ku U UsMeHeHuUl He docmyrHbl Yepe3 1Y, Ho
moeym 6bimb IPOCMOMpPEeHbI UCMOb3ys npogpamMmHoe obecriedeHue CMS.

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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11.10.5 COpoc AaHHbIX, TECTbl, CMEHa Naposnis U cCoOXxpaHeHune
CUCTEMHbIX AaHHbIX

FMABHOE MEHIO
|——» CTATYCCUCTEMbI |

HACTPOVIKV TPYT
SALMTH

I HACTPOVKM C/CTEMI|

- XYPHAbI \
. CYETUMKM \
- VIDEHT/OUKALMS |

-

MEHIOCEPOCA  |—»|

MeHto cbpoca ‘

—ﬂ CyeTunim aHeprum H

[MoaTeepanTL c6poc] ‘

—P{ CueTunKA HencrpasH. }—b{

[MoaTeepanTL cbpoc] ‘

—ﬂ Cuetunin SCADA H

[MoaTBepauTh copoc] ‘

C6poc pexuvma XKJ1

U]

—ﬂ Cyetunit DNP3-SA H

[MoaTeepanTL copoc] ‘

3anvicn
ocuunorpacum

)

M

[MoaTeepanTL copoc] ‘

[MoaTeepanTs cbpoc] ‘

Cuetuniv
npepbiBaHnin

CueTumm nposanos/
BCMNINEcKoB

[MoaTeepanTs cbpoc] ‘

C6poc 3aKp. normy.
6ok

[MoaTeepanTL copoc] ‘

C6poc ykasatenen
GUHapHBIX OLIMGOK

[MoaTeepanTb copoc] ‘

C6poc obopynoBaHus
GPS

[MoaTeepanTb cbpoc] ‘

C6poc obopynoBaHus
Wi-Fi

[MoaTeepanTL copoc] ‘

[MoaTBepauTh cbpoc] ‘

C6bpoc mogema
MOBuUnHOM ceTu

- TECTbI ] TecTsl
> cMEHATAPONA |
\—b{ Beopg napons ‘ ®
[
v v
@ ‘ CwmeHa naponsi ‘ (©)) ‘ BBopa napons ‘
! v
(5) ‘ BBop napons ‘ G ‘ BBopa napons ‘
> BblEOPA3LIKA | BbiGop sBbika \

v v

‘AHI’J‘MI;ICKMI;I‘ ‘ Pycckun ‘

COXPAHUTb CUCTEMHYIO
NHPOPMALIIO

(€

Moxanyncta nogoxgure.

CoxpaHeHue CUCT. MHA.
Haxwm <C6poc> Ang oTMEHBI.

CuCTeMHble AaHHble
COXpaHeHbI.
HaxwvuTe <Cbpoc>

MpunoxeHus

PykoBoacTeo nonb3oBarensa OSM
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lMpumeyaHus:
(1) lNosiensiemcsi 8 npouecce coxpaHeHUsT OaHHbIX.
(2) MNosisnsaemcs kozda cucmeMHble daHHbIe ObINU COXPaHEHbI.
(3) lNosnsiemcsi koeda 6b1n1 88e0eH HEBEPHbIU NMaporib.
(4) lNosiensiemcsi koz0a 6bin1 88edeH 8ePHbIU Naporib.

(5) [llosienssemcsi koeda HoO8bIU 88e0eHHbIlU napons coernadaem ¢ naponieM 68e0eHHbIM 8 rlore
rnodmeepxdeHusi napors.

(6) [lMosienssiemcsi koz2da HoebIU 68e0eHHbIl naposib He coernadaem C raposieM 68e0eHHbIM 8 [ose
rnodmeepxdeHus naporis.

(7) Napornb akmusuposaH.

(8) B wmeHiwo “Tecm” nonb3ogameris MOXem SKMOYUMB/OMKITIOYUMb PEXUM MmecmuposaHus, 4mo
omnpasnsem coobuweHue 8 XypHan cobbimuli ¢ peaucmpayueli 8peMeHU Hayana U 3aeeplueHusi
mecmogoeo pexuma . Oma ¢hyHKyuUs npedHasHadeHa Ons ¢hunbmpayuu cobbimull 0nsi onpedeneHus
Kakasi yacmb cobbimul npou3owinia 80 8peMs Mecmo8020 PeXuma.

11.10.6 Bsopg napons

MapameTpbl,
| 3alWMWEHHBIE Naponem (3)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BBEOAWTE MNAPOJIb
Maponb: XXXX (1)

N HenpasuWAbHbIM Naponb

Haxkmute <Esc> (2)
lMpumeyaHus:
(2) [JaHHoe meHKo nosiensiemcsi koeda Mosib3ogamesib Mbimaemcsi U3MEeHUMb 3aWUWEHHbIU rnaposiem
napamemp.
2) [JaHHoe coobuweHue nosierisiemcsnpu 8800e He8EPHO20 NapoJisi.
3) lMapone no ymonwaHuto “NOJA” ucrionb3yemcssi 00 U3MEHEHUS €20 [rofib3ogamesniemM Ors

npedomepaueHusi U3MEHeHUs HacmpoeK Heagmopu3oeaHHbIM repcoHasioM. Cm. yacme 11.10.5.

Maponb MY umeet cdopmatr AAAA, roge A moxeT ObiTb Lucpon (ot 1 oo 9) unm GYKBOW aHMMMIACKOTO
andasuTta (oT A o Z2).

Bce napameTpbl 3alyLleHbl naponem, Kpome:
e SCADA -> Hactponkn CMS

e CoOXpaHuUTb CUCTEMHYIO MHCpOPpMaLMIO

e Cratyc VBl -> BHelwHsIA Harpy3ka BKM/OTKM
e Bce napameTpbl B MEHI0 cTaTyca 3aluThl

e Hactponkn A3.

PykoBoacTeo nonb3osarena OSM MpunoxxeHus m
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12 AndgaBuTHbIN yKasaTenb

(o
CMS
MporpammHoe obecrneveHune .
YnpasneHne U MHOUKALUA ...ccoeeeveeeriieeeeiieeeenae
D
Dead Break Elbow Connectors (MoacoeanHeHne
KABENBHBIX IMHUM) ..veeeeeiieeeeiieeeecieeeestveeeeeieee e 21
DNP3 be3onacHasa ayTEHTUPUKALMUA.......cceeeuvvnreenn. 130
G
GPS s 42,157
H
HV
TYHHENBHBIN 3aKUM....eeivieiiienieeniieeereenree e 20
]
1/0 moaynu
TECTUPOBAHME «.ceeeeeeeeeeeeeeeeeeeeeeeeeeee e 145

12/11 (O6pbIB NpoBoAHUKa (06pbIB da3bl) — (46BC)). 61

M
Max KonnuectBO OTKAIOUEHUM ...eeeneennennnenennnnnnnnnnnnnns 79
R
RFI peppUTOBBIN QUABTP...evveeeeeiieeeeiieeecireeeesieee e 34
S
SCADA . ...ttt era e 128
w
W i=Fi e 38, 157
WLAN L 38, 157
A
ABTO

ONPefENEHME HACTOTDI cevvveeerieeeeeeeeeeeeeeeeeeeeeeeeeeenens 50
ABTO 3ameHa

R E [TT1 L - IR 97
ABTOMaATUKA

ABTO 3AMEHA ccevvvuuereeeeereieieeeeererarnereeeeereennnaeeeees 96

ABTO CMHXPOHM3aLUMA ..100

ABTOMATMYECKAA YaCTOTHAA pa3srpysKa ...01
ABTOMATUYECKUN BBOL, PE3EPBA ..uvrrrreeeeeernrrrrreeaaaanns 95
ABTOMaTMUYECKOe NOBTOPHOE BKAKOYEHUE
Meperpyska no Toky ¢asbl U 3eM/U ................ 11,71
DNEMEHT HAMPAMKEHUA ccevveveieieeeeeireeeeeeeeeeeeeereeeeeeens 88
AHANOTOBbBIE SHAYEHMA ...eeveeeeiiiieeeeee e 53
AHTEHHA ceeiiiiiiiieeeee e e e 34

AndaBuTHbIN YKa3aTenb

b

BATAPEA .evvvvveiviiiiiiirtererer e
ABTOMAT....ccvvrvrerenens
TemnepaTtypa
BNOKMPOBKA BKIOYEHUA NO HANPAXKEHUIO HArpy3Kmn 94

B
BKAtOUYEHME HA XONTIOAHYIO HATPY3KY wevvvrvrrrrrerererenenene 68
BAGMKHOCTD ooeeiiiiiieeeeeeieeeeee e e e e e 4
BbIBGOpKa N QUNBTPOBAHME .....evveeeevreeeeeiieeeeireee e 50
BbiBOA, 6bICTPOAENCTBYIOWMX 3ALUNT ... 78
BbicoKkoe HanpsaxeHune
HaKOHEYHUKM MPOBOMOB......eeevieeiiiiiieieieee s 150
OrpaHuymTeNnb NePeHaANPAKEHUA .....oouerereeeeennnn. 149
[1aIbMOBOE COEANHEHMUE .....ccevvvreeeeeeeeeerrrieeneeens 150
MoprotoBka coeauHUTENbHbIX TEPMUHAOS ...... 148
Bbicokoe HanpsaxkeHue
MnaweyHble COEANHEHUA ....ccevvvveeeeeeeeeeeiiieeeeees 149
TYHHENbHOE COEAUHEHME .....ceevviiiiiiieieeeiiene 150
27 [l ) - [ PRI 4,7
r
InobanbHaA NO3MLMOHMNPYIOLLLAA CUCTEMA ....... 42,157
A
JaTa/BPEMSA ..ottt

[leTeKTop UCTOYHMKA

[ncTaHUMOHHOE ynpaBaeHue

JononHumenesHoe obopydosaHue....25, 31, 32, 33, 41,
52, 164

LononHutensHble moayau Bxonos/sbixogos (1/0).. 10

o

WMrBaa MMHUA (K1) oo 90
b1 1 SO PRRTPRTPRR 26
HYPHAN COBBITUM .. 110, 190
PRYPHADB ettt 107
3

3apaHne 3aepKKM BpemeHun
3a/1epKKA BKIIIOUEHUSA ...eveeeennreeennns
3aszemneHue...............
Peknoysep OSM
LLeNbHbIA MPOBOAHMK .....ccuvvrvereeeeeecirirereeeeeeenens
LUKad YNpaBneHna RC.....ccccveveeeeieeeciieee e

ABTOMATMYECKAA YAaCTOTHAA PA3TPY3KA..evererererenens 91
ABTOMATMYECKUIN BBO, PE3EPBA wuvveeeeeeeenrrrreeeaannn. 95
3aLLUNTA OT TAPMOHMUK.ceeererererererererererereeerererererenen 101

PykoBoacTteo nonb3oBarena OSM




3aLmTa OT NOBLIWEHUA YACTOTDl .eveeeeererniiereeeaennas 92
KOHTPOIb CTaTYCA. . uuueiiiiiiiiiiiiiiiiiiiiiiaees 89, 103
HaNPAMKEHME ..ueeeiiii s 83
MpoBEPKA CUHXPOHMBALMM ..eveeeenenenininnninineneaenannnns 99
ToK (MT3, 300, 333)...ccciiiiiienieenieenieeniee e 56
DJTIEMEHT HACTOTDI ceiiiiieeeeeeeiiereeeeeeeseiiereeeeeeenas 91
3alumMTa MMHUMaNbHOFO HANPAXKeHMA No daszam...... 84
3ALUNTA OT TAPMOHMK.eeeiiirieeiiieeeiireeesireeeseireee e 101

3awwmTa oT 06pbiBa $asbl MO TOKY 06paTHOM

nocsefoBaTeNbHOCTY...........
3awmMTa OT NepeHanpaKeHnn
3alumTa OT NOBbILWEHUA HANPAXKEHUA

HanpsxkeHne obpaTHoOM nocnenoBaTeNbHOCTH .... 88
3aWWMTa OT NOBbLIWEHUA YACTOTDI cevvvvrreereeeeererninieneaeaas 92
SALUNTA OT MTULceeeeieiiiiieiieeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 153
3awMTa No KOMMJeKcHol nposogumocTm — (21Yn).. 64
3almTa No HanpAaXKeHuto

JIMHEMHOE ...ttt 86
CMELLEHNE HEUTPAM ..vvvreeeeeeeiniiireeeeeeesennnreeeaeeea 87
PABHOE .ottt s 86
3awmTa no ToKy
HaMPaBAEHHAA .......vevviiiiiiiiicecece e 62
3aWNTHAA [BEPLA ceeiieieiiiiriieieieeeeeeeeereeeeeeeeeeeeeeeeeeees 155
u
MBI et 45
N3meHUTb
TTAPOJID et 148
HaMPAXKEHME . 4
MBMEPEHMA ... 49
M3HOC rNaBHbBIX KOHTAKTOB ...uuuuueueniiininnannnnennnnnenannnes 154
NHAuKaTop nosnumm
NHAMKauMa makcumanbHoro notpebnieHus ........... 116
K
KapTa noBTOPHOro BKAOYEHUA
Meperpy3Ka MO TOKY .....uuuuueueummmmenennnnnennnnnnnanennnnnnnns 74
DNEMEHT HAMPAMKEHUE ..cevveeierererirereeeeererererereeeeeenes 89
KauyeCTBO INEKTPOIHEPI MM .. 117
TAPMOHUKM .. 118
OCUMNNOTPADUA oottt 117
MMPOBANbI N BCIMIECKM .evvveeneiinineniiinininnaenennnananannnns 120
KauectBo dnekTpoaHeprum
JONVHHbIE N KOPOTKME NPEPbIBAHUA ....ceeveeenennee

KHonKu 6bicTporo goctyna
Bsoa v Boisog,
KOMMYHUKALMA ... .
MOHUTOPUHT MOPTA ceevvvrvniereeerrrrrineieeeeeeernnieneeeaes

KoopauHauma nociaenosaTesibHOCTU 30H
KpuBble Bpems TOKOBbIX XapaKTepucTuk (BTX)

JononHutenbHble BTX ..cooovvvveiiieieiiieeeeeceee e, 174

OnpegeneHHble MNOMb30BATENEM ....cceeveeeeereeerennns 174
KpuBble Bpems TOKOBbIX XapaKTepucTuk (BTX)

] = PPt 173

KpuBble BpeMsA-TOKOBbIX XapaKkTepucTuk (BTX)

PyxoBoacTBo nonb3oBarens OSM
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ANSL .o 173
N
Jloruka
BAMEOJIEHME....cevveeeeeeeeeeeeeeiee e e e e eeeatee e e e e ereeannnns 141
JIOTNYECKME BbIPAMKEHUA . 137
JIOrMYECKOE YMPABAEHUE ... 138
M
MarHUTHBIA MPUBOL...veeeeereeeeuiieeenereeesrreeeesreeesnannes 13
MakcumanbHan ToKOBas 3aluTa
PaboTa Ha JIUHUM ...oovviieieiiiiecee e 65
MaKcMmanbHoe KOMYECTBO OTKAKOUEHNI A0
NEPEX0[A B COCTOAHME . uuuuuuuunrniniinniiaiaiaaaiaaanens 79
Macca
LUKQ® YNPABACHMA ...ttt
MeCTHOE YNPABNEHUE ......oeviieiiiiiriiiiee e
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CcblJIKM CTaHOAPTOB N AOKYMEHTOB

e NOJA-793 O6HOBNEHME NpoLmBKK pene - pasgen 10.2.3

e NOJA-594 PykoBoactso nonesosatensd ACO - pasgen 6.10
e NOJA-565 Onucanue nHtepderica RC SCADA - pasgen 8.3
e NOJA-522 Peanusauns npotokona RC DNP3 - pasgen 8.3

e ANSI/IEEE C37.2 — 2008 IEEE CTtaHgapT Ha HoOMepa YCTPOMCTB U 0603HAYEHNSI KOHTAKTOB
YCTPOWCTBA CUCTEMBI 3NIEKTPONUTaAHNS

e ANSI/IEEE C37.60 — 2012 TpeboBaHusi cTaHAapTOB AN NOABECHbIX, HABECHBIX, CYXUX
XPaHWUINLL, U NOrPY>KHbIX aBTOMaTUYECKNX PEKIOY3EPOB U NpepbiBaTENER KOPOTKOro
3aMblKaHWs A4S CUCTEM NepeMeHHoro Toka go 38 kB

e CISPR 11:2009 NMonpaeka 1: 2010 NMpoMbilINeHHoe, Hay4HOE N MeaULMHCKOe 00opyaoBaHme.
XapakTepucTukM pagmodacToTHbeIX nomex. MNpegens n MmeToabl USMepeHus

e CISPR 22:2008 O6opynoBaHne MH(pOPMaLMOHHBIX TEXHOMOMMIA. XapakTepucTUkM pagnonomex.
Mpenenesl  MmeToabl NSMepeHns

e EN 55022 - Esponenckuii ctangapt: ObopyaosaHve Ans MHHOPMALMOHHBIX TEXHOMOTUNA.
Mpenenbl xapakTepucTuk paguonomex. Npeaensl  MeToabl U3MepeHns

e FCC Partl5 - ®degepanbHble komuccum no ceasm (CesepHas Amepuka): Pasgen 47 -
Pagnocessb, yacTe 15 PagmodactoTHble ycTponcTtea (YacTb b HenpegHamepeHHblie
nsnydatenun) MOK 60694 Obwas cneumdnkaumns Ans BbICOKOBOMbTHLIX pacnpeaenutenbHbiX
YCTPOMWCTB M CTaHOApPTOB YCTPONCTB yrpaBreHus.

e MOK 60255 - 1: 2009 N3mepuTtenbHble pene u 3awmtHoe obopygoBaHue. Yactb 1. Obwue
TpeboBaHusi

e MOK 60255 - 5: 2000 Pene nameputenbHble 1 3awmTHoe obopyaoBaHume. YacTb 5.
KoopauHaums Msonaumm nameputenbHbIX perne u 3awwmtHoro obopynosaHus. TpeboBaHus u
ncnblTaHus

e MOK 60255-21-1-1988 - 1-e usg. Anektpudeckne pene. Yacts 21. UcnbitaHusa Ha BuGpauuio,
yaap, yaap v cevcmuky, Pasgen 1. VicnbiTaHusa Ha Bubpauuio (CMHycongansHbIn)

e MOK 60255-21-2-1988 - 1-e n3g. Onektpudeckue pene. Yactb 21. VicnbiTaHus Ha Bubpauuio,
yaap, yoap v cencmuky, Pasgen sTopon + VcnblTaHua Ha yaap v yaap

e MOK 60255-21-3-1993 - 1st Ed, Onektpudeckne pene. Yactb 21. VcnbiTaHns Ha Bubpauuto,
yaap, yaap u cencmuky, Pasgen 3. CeicMuyeckme ucnbitTaHus

e MOBK 60255 - 22 - 1 (knacc lll) NameputenbHble pene un 3awmTHoe obopyaoBaHme. HYactb 22-1.
McnbiTaHnsa Ha anekTpuyeckme nomexum. YCTonumBocTtb k yactote 1 My

e MOK 60255 - 22 - 3 NamepuTenbHble pene n 3awmTHoe obopyaoBaHne. Yactb 22-3.
WcnbiTaHus Ha anekTpuyeckne nomexmn. CTOMKOCTb K U3IYyYEHUIO

e MOK 60255 - 25 SnekTpudeckue pene. Yactb 25. VicnbiTaHWe Ha aNeKTPOMarHUTHY 3MUCCUIO
ANS n3MepuTenbHbIX pene 1 3alnuTHOro 06opyaoBaHms

e MO3K 60255 - 26: 2013 Edition 3.0 N3amepuTtensHble pene v 3awmTHoe obopygoBaHue. Yactb
26. TpeboBaHWs K 31EKTPOMarHUTHOM COBMECTUMOCTH.

e MOK 61000-4-2-2008 3nekTpomarHuTHas coBmectumocTb (OMC). HacTtb 4-2. MeToap!
UCMbITaHUI U U3MepeHun. icnblTaHne Ha YCTOMYUBOCTb K 3MEKTPOCTaTUYECKNUM paspsagam.

e MO3K 61000-4-3: 2006 lMonpaska 1: 2007 u MNonpaska 2: 2010 3nekTpomarHMTHas
coBmecTumocTb (EMC). YacTb 4-3: MeToabl CnbiTaHUn 1 usMepeHuin. MicnbiTaHme Ha
NMOMEXOYCTONYMBOCTb K U3ITYyYEHMIO, paamMo4acToTe U dNeKTPOMarHUTHOMY Moo
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e MOBK 61000-4-4: 2012 SnektpomarHuTHas coemectumocTb (EMC). YacTtb 4-4. MeToapl
UCMbITaHWUIA U N3MEPEHNIA. DNEKTPUYECKME NCTbITAHUSA Ha YCTONYMBOCTb K ObICTPbLIM
nepexogHbiM npowueccam / UMNynbCHbIM MoOMexam

e MOK 61000-4-5: 2005 OnekTtpomarHuTHast coMecTumocTb (EMC). YacTtb 4-5. MeToapl
UCNbITaHWI U u3mepeHnin. cnbiTaHne Ha YCTOMYMBOCTb K CKaykam HanpsikeHus

e MOK 61000-4-6: 2008 OnekTpomarHutHas coeMmectumocTs (EMC). HYacTb 4-6. MeToabl
UCNbITAHWIA U U3MEPEHUI. Y CTOMYUBOCTb K KOHAYKTMBHBIM MOMEXaMm, Bbl3BaHHbIM
pagno4acTOTHbIMU NONAMMN

e MOK 61000-4-8: 2009 3nektpomMarHuTHast coeMecTumocTb (EMC). YacTtb 4-8. MeToapl
UCMbITaHWUI U 3MepeHuin. cnbiTaHne Ha HEBOCMPUMMYMBOCTb K MarHUTHOMY MO0 B
AvanasoHe 4acToT

e MOK 61000-4-9: 2001 SnekTpomarHmTHas coBMmecTumocTb (EMC). YacTb 4-9. MeToabl
UCNbITaHWI U n3MepeHnin. cnbiTaHne Ha YCTOMYMBOCTb K MMMYNIbCHOMY MarHUTHOMY MOJ0

e MOK 61000-4-10: 2001 3nekTpoMarHnTHasa coBmectnmoctb (EMC). Yactb 4-10. MeToabl
UCMbITaHUIA ¥ U3MEPEHUIA. VcnblTaHne Ha NOMEXOYCTOWYMBOCTL K konebaTenbHbIM MarHUTHBIM
nonsim

e MO3K 61000-4-11: 2004 SnekTpoMarHnTHasa coBmectnmoctb (EMC). Yactb 4-11. MeToabl
UCMbITaHWI N 3MepeHuin. McnbiTaHns Ha NpoBarnbl HANPSKEHUS, KOPOTKME NepepbIBbl U
N3MEHEHUST HanpPsPKEHUS

e MOK 61000-4-12: 2006 3nekTpoMarHntTHasa cosmectumoctb (EMC). Yactb 4-12. MeToabl
ucnbiTaHW 1 3aMepeHunii. VicnblTaHne Ha YCTOMYMBOCTD K KOMNbLEBLIM BOMHAM

e MO3K 61000-4-16: 2011 SnekTpoMarHnTHasa coBmecTnmoctb (EMC). Yactb 4-16. MeToabl
ucnblTaHUM 1 n3MepeHui. MicnbitaHne Ha yCTOMYMBOCTb K MPOBOAMMbBIM CUH(A3HbIM MoMexam
AvanasoHe yactot ot 0 'y go 150 kl'y

e MOK 61000-4-18: 2006 NMonpaska 1: 2010 AnekTpomarHuTHas coemecTumocTtb (EMC). Yactb
4-18. MeTogpl UCNbITaHWU U U3MEepPeHnUi. VicnbliTaHue Ha NOMEXOYCTOMYNBOCTb K
konebaTenbHbIM kKonebdaHuaMm

e MOK 62271 - 111 BbicokoBONbTHLIE pacnpeaenuTenbHble YCTPONCTBA U YCTPONCTBA
ynpasneHus. Yactb 111: ABTOMaTnyeckne ycTponcTea NOBTOPHOIO BKMOYEHUS U 3aLUNUTbl OT
3aMblKaHMS Ha 3eMITH0, Ha NNaTopMe, B CYXOM XPaHUIULLIE N MOTPYXHble aBTOMaTUYecKue
BbIKIHOYATENM ANA CUCTEM NEPEMEHHOIO ToKa HanpsixeHnem o 38 kB

e MO3K 62271 - 200 BbicokoBOMbTHOE pacnpegenutenbHoe YCTPONCTBO N MeXaHU3M
ynpasneHus. Yactb 200: AC PacnpegenutenbHoe YyCTPOMCTBO U MEXAHWU3M YrNpaBrieHns B
MeTannmyeckom Kopnyce Ha HOMUHarnbHble HanpskeHus Boiwe 1 kKB 1 go 52 kB BknounTensHo

e [OCT P 52565-2006 nn. 6.12.1.2,6.12.1.11, 6.12.2.3, 6.12.4,6.12.5.2, 6.12.6.3, 6.12.6 .4,
6.12.6.5, 6.12.6.6, pasgen 7 Bblkniovatenu nepeMeHHOro Toka Ha HanpsbkeHnsa ot 3 oo 750 kB.
OOLme TexXHUYECKME YCNoBUS

e T[OCT P 1516.3-96 nn. 4.14 OnekTpoobopyaoBaHNE NEPEMEHHOIO TOKa Ha HanpsbkeHus oT 1 o
750 kB. TpeboBaHUs K 3NEKTPUUECKON MPOYHOCTU U30NALMK

e [OCT 18397-86 n.3.8, pasgen 4 Bbikntodarenu nepeMeHHOro Toka Ha HOMUHarbHble
HanpshkeHus 6-220 kB anst 4acTbix KOMMYTaLMOHHbLIX onepauni. O6LLne TEXHNYECKNE YCINOBMS

e [OCT 15150-69 MawuuHbl, Npubopkl U Apyrne TexHn4Yeckme nsgenus. icnonHeHus ons
pasnUYHbIX KNMMaTU4eCcKnx panoHoB. Kateropuu, ycnoBsus skcnnyataumm, XpaHeHnst 1
TPaHCMOPTUPOBAHUS B YACTU BO3AENCTBUS KNMMATUYECKUX (DAKTOPOB BHELLHEN cpeapl

o TY 3414-012-63717851-2013 BoikntovyaTenu BakyymHble (peKrnoysepbl) Ha
HOMUHanbHoeHanpsxeHne go 35 kB
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