MpoBepouHbie ycTpoiictea PONOVO
OJ19 TEXHNYECKOro oocnyxmnBanmug P3A

ESENLAB

B mrociiennHee BpeMsI B CBSI3M C BBEIIC-
HHUEM aHTUPOCCUMCKUX CAaHKIIWI IIPOU-
30IIUTH CYIIECTBCHHBIC N3MEHEHHS B 11e-
JIOM psifie PEIHOYHBIX CETMEHTOB, BKITIO-
Yyasi peIHOK IIPUOOPOB JUISI TIPOBEPKH
ycrpoiictB P3A. M3-3a yxona 3anagHbIX
TIPOM3BOIUTENICH, a TAKKE YXYIIICHUS
JIOTUCTIYECKIX IIETIOYEK M CIIOKHOCTEH
C 3aKYyITKAMI KOMITICKTYIOITNX TSI TIPO-
HM3BOJCTBA OTCYCCTBEHHBIX ITPUOOPOB
TIprodpesIa OO THUTEIHHYIO TTOIYIISIp-
HOCTB ITIOCTaBKa IIPUOOPOB OT MTAPTHE-
POB M3 IPY:KEeCTBEHHBIX cTpaH. [ToaTo-
My TIpUOOpPHI TIPOU3BOACTBA KUTANCKOM
kommanuu PONOVO, koTophle yxke
6omee 10 et mocrassteT B Poccuio 3A0
«DHJIAB» (1. Yebokcapsr) [1, 2], OyayT
MHTEPECHBI OTPEOUTEISIM OJIaroaapst
BBICOKOMY Ka4eCTBY, JOCTYITHOI IICHE,
OBICTPBIM CPOKAM ITOCTABKM.

Kowmmanusg PONOVO BeITTycKaeT
Kak TIpuOOpLI, Hartpumep, cepurt PW400
IUTST TIPOBEPKU TPATUIIMOHHBIX YCTPOICTB
P3A ¢ aHaJIOTOBBIMU W TUCKPETHBIMU
CUTHAJIAMU, TaK U IIPHOOPHI I TIPO-
BEpPKU COBPEMEHHBIX yCTpoiicTB P3A
s mudpoBsix noxctannuii (LIITC)
o iporokoiry MOK 61850. B tada. 1
TIePEUNCIICHBI KITIOUEBbIC XapaKTePUCTH-

B cTatbe mpusenen 0630p mpubopos kommarun PONOVO gns mpoBepku
P3A. PaccmoTpetst pasnuytsie Mogudukaumun cepun PW400: nx dpyHk-

MOHAJIbHbIE BO3MOXHOCTU U XaPaKTEPUCTUKA.

K1 1 (PyHKIIMOHAIBHBIC BO3MOXHOCTH
ycrpoiicT cepurt PW400. Bee mprbdopsr
TT0 METPOJIOTMIECKU 3HAYMMBIM KaHaJlaM
VIMEIOT TapaHTHPOBAHHYIO TIOTPEITHOCTh
0,1-0,2 %, HO (hakTIYeCKM OOECIICUnBa-
0T e111e 00JIee BEICOKYIO TOUHOCTb.

Ha puc. 1 ipeacrasieHa cTpykTyp-
Has cxema yctpoiictB PONOVO cepun
PW400. PaccMoTprM OCHOBHBIE (DYHK-
IMOHAJILHEIC Y3JIBI, KOTOPHIC B 3aBUCH-
MOCTH OT MOZEJIH ITPUOOPa OTIIMIAIOTCS
TeXHUYCCKUMMU TTapaMeTpaMy WU OT-
CYTCTBYIOT.

Anpom npubdopa SABISIETCSI BHIYUC-
JIATEITBHBIN MOMYIh (5) Ha OCHOBE CUT-
HajbpHOTO TIporieccopa DSP, KoTophrit
obecrieunBaeT CHHTE3 CUTHAJIOB 10 3a-
TAHHBIM TTapaMeTpaM: aMIUTUTYIe, Jac-
ToTe 1 (pasze. DTU CUTHAIILI B LI(PPOBOM
BUJIE MOCTYMAaOT Ha Moayib LIAIT (6)
¥ YCWJINBAIOTCST aHAJIOTOBBIM YCHJTATE -
seM. Takske BBIUUCITUTEIBHBIN MOIYITh
00pabaThIBaCT M HAKATUIMBACT BXOMISIIINC
CHUTHAJIBI OT MOIYJIST TUCKPETHBIX TIpe-
obpazoBaresieit (1) U JaHHbBIE TTO aHAJIO-
TOBBIM BxomaM ¢ BbxomoB ALIIT (2 u 7),
opMmpyeT CUTHAJIBI YIIPABICHUS MO-
ITyJIsT MACKPETHBIX BBIXOmOB (12) 1 co-
o01IeHMSsI 110 LIM(PPOBLIM UHTEpdeiicaMm.

3A0 «3HJIAB», r. Yebokcaphl

OcoOEHHOCTRIO MHXKEHEPHOTO PEIICHMST
PONOVO sBisteTcst 0TKa3 OT MCIIONb30-
BaHMS B CAMOM TIPHOOPE JKECTKO 3alIIH-
ThIX pabourX MUKponporpamm. Tpedye-
MBIE MUKPOIIPOTPaMMBI TIEPEIatOTCS TIO
naTepdeiicy Ethernet (3) ¢ ympabmsro-
IIIETO TTIePCOHATBHOTO KoMITbioTepa (14)
n3 criennanu3upoBanHoro 10 Power
Test B MOMEHT Hadayla WCITBITAHUS.
BcaencTBre Takoro pelreHusT pabodne
MUKPOIIPOTpaMMBI OOHOBIISIFOTCST aB-
TOMATUIECKH C KaXKIBIM OOHOBJICHIEM
ITO, uTo yIpoIaeT TeXHIIECKoe 00CIy-
JKMBaHME TIPUOOPOB B TIEPHOI, SKCITTya-
Tauuu. B XecTkoit maMsiTu mpubopoB
XpaHSITCS TOJIBKO MHIWBUIYAIbHEIC CBe-
IIEHUSI O KaJIMOPOBKE, CEPUITHOM HOMeE-
pe 1 TIp.

J1J1s1 CMHXpOHHOIT pabOThI HECKOJIb-
kux TipuoopoB PW400 mcrionb3yercs
BHEIIHWIA MOIYJIb COYyTHUKOBOU CHUH-
xpounzaumu PGPS-02 o PGPS-04,
IIOCPEACTBOM KOTOPOTO ABa IIpubopa
PW400 MoryT cTpOro CMHXpOHHO BBI-
JTaBaTh BBIXOTHBIC aHAJIOTOBEIC CUTHAIBI
C HayvaJoOM B OOVH M TOT K¢ 3aTaHHBIN
MOMEHT BPEMCHH.

Monyib rutadus (4) IMeeT paciim-
pEHHBIC TMAara30H ITUTAOIIETO HaIIpsI-

Tabnuua 1. XapakTepucTuku u GyHKIMOHAbHbIE BO3MOXKHOCTU IIPOBEPOYHLIX yeTpoiicT PONOVO

HauMmeHoBaHue Peanusauua B pasnuyHLIX MOAENAX

RA L TE DUET R POM2-6143 | POM2-3243 | POM2-3333 | PW336i L336i L336i-E PW466i PW460 PW636i-F
Jvcrninen ynpasnenus + + - - - - - - o

Q

Kananst HanpsaxeHua 4 x300B 4 x300B 6 x120B 4x150B 4x300B 4x300B 6 x 150 B 4x300B 4x300B 8‘
Kananst Toka 6x15A 3x20A 6x125A 6x15A 6x15A 3x20A 6x20A 6x15A 6x32A 8
Brixon DC 300B 300B 300B 300B - - 300B 300B 300B g
JvcKpeTHEIe BXOAL 8 8 8 8 8 8 8+4 8+4 E
JIVCcKpeTHEIe BEIXOAbI b+4 A 4 4 4 4 4 WA WA ii)
WAsmepurens +10 B, £20 MA + - - - + - + + g_
Wi-Fi + + <
M3K61850 SV - + - - - - - +
GOOSE Onuunsa Onuusa + Onuunsa Onuunsa Onuunsa Onuunsa Onuunsa +
Bec, kr 16 13 14 20 8,6 8,6 20 20 23
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Puc. 2. TllopxniouyeHune K KaHanaMm
HaIPsKEeHUA

KeHus 11 paboThl B ceTsax 110 1 230 B
¢ yacrorou 50 wim 60 I

Momyib yeuneHnst HanpspkeHus (10)
MMeeET OT 4 10 6 KaHAJIOB C BBIXOIHBIM
HaIpsoKEHNEM TIepeMEHHOT0 ToKa 10 150

Current Current
Output 1 Gutput 2

A a
B b
9 @
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N N

Puc. 1. CTpykTypHaa cxema IIpOBEPOYHLIX YCTPOUCTB cepun PW400

w 300 B B 3aBucMocTH OT MOIM(UKA-
1. BeIXomHast MOIITHOCTD KaHasia Ipo-
TIOPLOHAIBHA HATIPSZKEHWIO W COCTaB-
qiger 30—50 BA. Kaxplil kKaHai aBisgeTcs
HE3aBUCUMBIM, UTO TMO3BOJISIET 3a0aBaTh
aMIUIUTYAY, (a30BbIiA CIBUT M YaCTOTY
BBIXOIHOTO curHasia Brutoth 10 1000 I,
BuayTtpu npubopa Bce KaHajbl COeIr-
HEHBI MEXIY CO0O0i1 TTO cXeMe «3Be3/Ia»
C BBIBOZIOM OOI1Iel TOUKM Ha KiIeMMy «N»
(puc. 2). 3a cueT BCTPEIHOTO (IIPOTH-
Bo(a3HOTO0) BKITIOYCHMS IBYX KAHAJIOB,
Korna (a30BbIii ciBUT cocTaBisteT 180°,
MOKHO TIOJTIyYUTh OMHO(MA3HBII UCTOY-
HUK C YIBOEHHBIM MaKCHMaJIbHBIM Ha-
npsexkennem 300 u 600 B coorBeTcT-
BEHHO.

Monynb yeuneHnsT KaHamoB Toka (12)
B 3aBCUMOCTH OT MOIM(UKAIIINA NMe-
eT 3 wim 6 KaHAJIOB C MAaKCUMaJIbHBIM

Kabenn
UBETHbIE
SAW0201

BBIXOIHBIM ToKOoM 12,5; 15; 20; 32 A
1 MaKCUMaJIbHO# MotTHocThIo 80; 105;
150; 400 BA cootBeTcTBeHHO. Kak 1 Ka-
HaJIBl HATIPSDKEeHUSI, KaHaJIBl TOKa MH-
IUBUOYATHLHO PETYIUPYIOTCS IO BCEM
mapamerpaM. KaHabl ToKa TOITYCTHMO
OOBEIUHSTH IS TIONMyIeHUST OmHOda3-
HOTO MCTOYHHMKA C OOJBIINM BBIXOM-
HBIM TOKOM. B ciryuasx, korma mpemy-
CMOTpEHO 6 KaHaioB 10 15 A, nmeercst
BCTPOCHHBIN pEICUHBIN KOMMYTATOP,
KOTOPBIiT OOBEIMHSCT ITOMTAPHO KaHAJIBI
TOKa TaK, YTOOBI TOJIyYMJICS Tpexdas-
HBII ICTOYHUK TOKA C YIBOCHHOM aM-
TUIMTYI0M ToKa 110 30 A.

ITputdopsr PW400 nMmeroT BO3MOX-
HOCTb PaOOTHI B PEXKHUME TTOCTOSTHHOTO
TOKa, KOTOpasi aKTUBUPYETCSI OTHOBPE-
MEHHO JUTS BCeX KAHAJIOB TOKA M HaTIIPsI-
JKEHUS.

Current
Output 2

Current
Output 1

KaBenu
UBETHbIE
SAW0201

Puc. 3. HOJJ.KH}O‘IEHVIE K KaHaJlaM TOKa IT0 CXeMaM «TPEYroJIbHUK» U «3Be3a»




Beixoa nutarus DC(Udc)
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Puc. 4. UnTepdeiic nporpammst Power
Test: ympaBnexue [0mONHUTENBHEIM
WCTOYHUKOM ITOCTOAHHOTO TOKA

C PErynInpyeMbIM HalpsiKeHUeM

KHormka «may3a» Ha JIMLIEBOU CTO-
pPOHE TIPOOpPE TTO3BOJISIECT OIEPATUBHO
BKJTIOUATh W OTKIJTFOUATh CUTHAJTBI KaHa-
JIOB TOKA M HATIPSDKCHUSI, HE OCTaHaB-
JBas Tiporiecc ucrbtanuii B [10.

Hng mATaHWUST UCITBITYEMBIX YCT-
poiictB P3A MOXHO MCHOJIB30BaTh 10~
TIOJTHUTEITEHBIA NCTOUHUK ITOCTOSTHHOTO
ToKa (9) ¢ peryampyeMbIM HaIIpsDKEHUEM
1o 300 B (puc. 4). 3amanHoe HaTpsKe-
HHE 3TOT0 NCTOYHMKA OyneT (hopMHUpo-
BaThCsI BCEe BPeMsI, BKITIOUASI TIEPEPHIBBI
MEXIY UCITBITAHUSIMU, a TAKKE MOXKET
ITABHO M3MEHSATBCS IJIST UCTIBITAHUS Pa-
00Yero mMara3oHa HaMpsoKeHUS ITUTa-
HUS yCTpoicTB P3A.

JmckpeTHbIe BXOOH! (1) MMEIOT Tab-
BaHMYCCKYIO Pa3BSI3Ky MEXIY COOOM
1 MOTYT OIPEICTISITh JIOTUIECKOE COCTOSI-
HIE UTSI IBYX TUITOB BXOTHBIX CUTHAJIOB:
«CYXOil KOHTAKT» M KOHTAKT IO ITOTEH-
muanoM 10 400 B. g Kaxxaoro Bxoma
WHOIVWBUAYAIBPHO 3aJal0TCS TUII BXOIa
¥ TIOPOTOBOE HAMPSDKEHME TTePEeKITIoUue-
HUST JIOTUYECKOTO COCTOSTHHSI, KOTOPOE
peryampyeTcs B ara3oHe ot 5 1o 250 B.

TTpubopsr PW400 He oTKITIOUAIOTCS
B cJIydae pa3phIBa LIEIH HArpy3KU B Ka-

Hasie ToKa. JIJIsI ompenesieHUsT TaKOTroO
poma pa3pbiBa, HaIIpUMep TP TPOBEPKE
TOKa OTCEUKU aBTOMATHIECKOTO BBIKITIO-
qyaTesist, peKOMEHIYeTCsT MCITOIh30BaTh
IMCKPETHBIN BXOI, HACTPOCHHBIN Ha IT0-
por cpabateiBanus 7—10 B. DToT Bxox,
TTOIKITIOYACTCST TIapaJUIe/IbHO KaHAJy TO-
Ka, ¥ B MOMEHT pa3pbiBa LIeTI BO3HUKACT
HaIpsLKeHMe, TIPEBBIIIAOIIEE TTOPOTOBOE
3HAYCHIE 1 BBI3BIBAIOIIIEE CpabaThIBAHIEC
IHUCKPETHOTO KaHaJa.

HduckpeTtHbie BEIXOOHBI (12) mMmeroT
MIPUBBIYHBIC PeJICiTHbIC HOPMAIBHO OT-
KPBITbIC KOHTAKTHI, a TAKKE TPAH3UCTOP-
HBIC BBIXOMBI, IJIsI KOTOPBIX HE TpeOyeTcs
VIUTHIBATH COOCTBEHHOE BPeMsI 3aIepiK-
KU TICPEKITIOYCHUS.

ITpucopsr PW400 He TOJIBEKO MOTYT
(bopMmpoOBaTh 3aMAHHYIO TIOCIICIOBATEIb-
HOCTb aHAJIOTOBBIX ¥ TUCKPETHBIX CUTHA-
JIOB, HO ¥ aBTOMATUYECKH 3aITACHIBAIOT
5T CUTHAJIBI B IIPOIIECCE MCITBITAHUI
B BHIE OCLMJUTOTPAMM C 9aCTOTOM IHC-
kpetm3ayn 2500 ' 1 IIMTeTBHOCTHIO
6omee 30 ¢ (puc. 5). OmepaTop MOXeT
CKayaTh 13 TIaMSITH TIpruOOopa TOCIICIHIO0
3aITCh TTOCTIC TIPOBEICHMSI NCTIBITAHNIA,
BHUMATEJIPHO M3YUNUTh IPpaMK 1 CO-
xpaHuTth B popmate COMTARDE s
otueta. Momyib 3anuch (7) usmepsiet
MT'HOBEHHBIC 3HAYCHUS TIO YeThIpEM Ka-
HaJlaM HaIpsDKeHMsI, TpeM KaHaJlaM TOKa,
YeTBIPEM BBIXOITHBIM 1 BOCBMHU BXOITHBIM
JCKPETHBIM KaHaJIaM.

Monyns n3MmepeHust (2) ctaHmap-
TU3UPOBAHHBIX AHAIOTOBBIX CUTHAJIOB
+10 B 1 £20 MA ucronb3yercst TSt Ipo-
BEPKU M3MEPHUTENIBHBIX IIpeodpa3oBaTe-
JIel HAIPSDKEHMsI, TOKA, MOLIIHOCTH, Yac-
TOTHI, (ha30BOTO COBUTA U KOADUIIMEH-
Ta MOIITHOCTH.

VYnpapneHue prOOpoOM OCYILECTB-
nseres ¢ [1K (14) mam co BCTpoeHHOTO
IACTIIesT, KaK y Mogudukamm POM?2.
st yripaBIeHUS UCTIONb3yeTCs KaHam
cs13u Ethernet, KOTOphIif TakKe OIT-
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Puc. 5. II0 Power Test: ocuunnorpamma aHanoroBLIX W AUCKPETHBIX CUTHANL0B

IIMOHATBHO MOKET MCTIOIB30BAThCS ST
ImprieMa 1M OTIPAaBKU AMCKPETHBIX CO-
crogauii B sune GOOSE-coobiuenni
1o ripoTokoiy MOK 61850, uto 1mo3Bo-
JISIET TIPOBepATH ycTpoiictBa P3A (15)
st LITTC. B aTom citydae 1t OIKITIO-
YeHHS HECKOJIBKMX YCTPOMCTB II0 Ka-
oemo Ethernet ncrnonb3yercss BHEITHMIA
ceTeBoit KomMyTaTop (13).

Momndukamn L3361 u L336i-E mo-
ITOJTHUTENTEHO MMEIOT MOMYJIb CBI3U Wi-
Fi 1 BBITOTHEHMSI TIPOCTBIX TIPOBEPOK
B PYYHOM WJIM aBTOMATUICCKOM DPEXKM-
Max co cmaptdoHa.

IIporpammHoe obecrieueHue Power
Test MCTIONB3yeTCS TS YIIpaBICHUS BCe-
My ipubopamu cepurt PW400. bazoBblii
Habop (yHKIMit IpoBepku P3A BKITIO-
YaeT pydyHOe 1 aBTOMATHIECKOE M3Mepe-
HIe TIOPOTOB U BPEMEHM CpadaThIBAHUS,
BocripousBeneHne COMTRADE-daii-
JIOB, TIPOBEPKY II0 3aIaHHOMY CIICHA-
pUIO, TeHEPAIINIO TApPMOHUYECKHX CO-
crapsitolux u 1p. Kpome 6a3oBoro Ha-
0opa MporpaMMHBIX (DYHKIINI UMEIOTCST
OITIIMOHATBHBIC HAOOPHI IJIST TIPOBEPKU
(YHKIIUH 3a1IUT: BPEMSITOKOBOI, TUC-
TaHLUMOHHON, nuddepeHIIMaIbLHOM, Ya-
CTOTHOM 1 ApyTuX. Takke IpemIaraloTcst
MOIYJIA TIPOBEPKH CUCTIMKOB IIICKTPH-
YeCKOU SHEPTUU ¥ M3MEPUTETHHBIX TIpe-
o0OpasoBareeii.

PesybTaThl IpOBEpKI MOTYT COXpa-
HSITBCSI B BUIE TTPOTOKOJIOB MCITHITAHMIA.
A HacTpOeHHBIC TapaMeTPhl IIPOBEPKHU
COXpaHSIOTCS B BUIE IIA0JIOHA, KOTO-
PBII MOXKHO HMCITOJTE30BATH TIPH CIICIYIO-
IIEH ITPOBEPKE.

ITponomKuTeIBHBIIA OITBIT SKCITTya-
TaIVX Y 3aKa3UMKOB KoMIaHu! «HJIAB»
TTOATBEPIMIT BBICOKYIO 3((DEKTUBHOCTh
nprodopoB PONOVO cepun PW400, 11x
HaIeXHOCTh M TOUHOCTb.
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20 NDVD YcrponcrBa

ANA NpoBepKn BToOpUYHOro o6bopygosaHnsa
aneKTponopcTtaHuyun, skniodas LUNc

* [lpvGopbl ANA NPOBEPKN TPALMLIMOHHBIX
1 uMdpoBbIx yctponcTe P3A (SV, GOOSE, PMU)

® JKcnpecc-aHanu3atopbl napametpoB [T w TH

* AHanu3atopbl UWPOBbLIX NOTOKOB ceTel
M2K 61850
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