EREnLAB (@-ONOVO

PONOVO POWER CO., LTD

Annapartypa ons npoBepKu u
obcnyxuBaHna odbopyaoBaHus




EnLAB 3A0 «3HNAB>

C 2011 r cneuywmanusupyetca B BOMpPOCax NOCTaBKM WU BBOAA B
3KCNAyaTauuilo  NPOrpaMMHbLIX W NPOrpamMMHO-annapaTHbIX
KOMNAEKCOB Ana mogenmposaHua aHeprocucrem (RTDS u PSCAD)
n obyyeHMA nNO 3TUM Komnnekcam. BHeapeHo 6Gonee 50
”‘i KOMnaeKcos: B HacrtoAawee Bpema 3aHMmaetca BHegpeHuem [1AK
— lNoctasnaetr cpeactBa ~ ANR  NPOBEAEGHUA  UCNbITAHUKA U
o6cnyKusaHusa yctpoucts P3A, skatovas LNC.

- C 2011 r aBnaerca odpuumnanbHbim gunepom komnaHuu PONOVO
Power Co.LTD

ey




Mpoussoautenb 060pyaoBaHUA ANA INEKTPOIHEPTreTUKM

OcHoBaHa B 1998 . M nocTtaBnAeT KOHTPONbHO-U3MepUTENbHbIe
npubopobl bonee, yem B 40 cTpaH. BXoaUT B MUPOBYIO NATEPKY BEAYLUX
npoussoauTeneun guMarHoCTU4eCKOM annapaTypbl.

Mpou3BOAUT  LWMPOKYKD  HOMEHKNATypy YCTPOMUCTB  MNPOBEPKMU
pa3nuuHbiX cuctem P3A u ycunutenen pna uccneposaHua P3A Ha
CMMYNATOPaX peanbHOro BpemeHu.

C 2005 r BbinycKaeT ycTpoucTBa AnA nposepku obopyanosarua LIMC
o NIRRT W N oS R e - m




YcTpoucTtBa Ana nposepku cuctem P3A

Ana tpagmnumoHHbix MNMC u LUIMNC ¢ GOOSE Ycunutenu, skatodana 4-Q ycunutenu ana

PAPO2

cnmctem moaenmpoBaH

nA

PAV5000



MJTUC, Poccetn, CaHKT-MeTepbypr

B mapte 2024 r BBegeHa B

3KCNyaTaumio NcnbiTaTenbHasn

NTabopatopua  Uudposbix  Ceten
(MNUC) B r.CaHKT-MeTepbypr.

; ‘ Komnnekc AnA wCNbITaHUMA CUCTEM

b 4l penenMHoOM  3awuMTbl Hapsgy  C

!;% CUMYNATOPOM LA2C OCHalleH

~ TPagUUMOHHBLIMWU YCUAUTENIAMM TOKA
. U HanpaxeHna un 4-Q ycunutenem
. PAS120 mowHocTbto 120 KBA.



Kakune ncnoitanuna tpebytorca Ha LUMNC?
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OGopynoBaHue anga nposepku LUINC B Kutae
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PNA1000O - cpeactBo 06beKkTnBHOro KoHtpona ana LLMNC

ST .

-

© @
PNA1000 Mo CTO 34.01-4.1-002-2017*
Bpems HenpepbiBHOE B pexkume 24/7 co cpokom 4-12 c
perncrpauum XpaHeHuAa o 7 gHen
Ycnosue Havana BkatoueHme nutaHua 3agaHHOE ycnoBUE NyCKa, BHELHWM
pernmcrpauum CUrHan
Pernctpupyemble LunHa npouecca: SV, GOOSE,GMRP, PTP 3HayYeHMA CUTHANOB TOKa U
AaHHble LLnHa ctaHuum: MMS, TCP/IP, NTP/SNTP, FTP,  HanpsAKeHus, 4acTOTbl CETU, CUTHA/10B
ARPICMG, IGM BY nocTtoB, onepaTMBHOro NUTaHUA,
OVNCKPETHbIX CUTHANO0B.
ObpaboTKa MocTtobpaboTKka Ha M3B/IEYEHHOM JaHHble 06pabaTtbiBatoTCA Ha Xo4y U
OAHHbIX ¢dparmeHTe. AHaNU3 KMHPOPMALUOHHOTO COXPAHAKTCA B KOHEYHOM BUAE.
LWTOpMa»

*CTO 34.01-4.1-002-2017 “Perncrtpatopbl aBapuUMHbIX CObbITUIM. TexHnYeckne TpebosaHma”



OTAnuntenbHble 0CO6EeHHOCTU

UcnbiTaTenbHble ycrpoucrsa ana LLMNC (GOOSE, SV)

YpobcTtBo paboTtbl 6e3 aononHuTenbHoro Hoytoyka (PNF802).
[MbKocTb nogKkntodyeHuna K cetu MNMC npm nomowmn moaynemn SFP
(onTnyeckux nnm megHbix) 100 MbéwuT.,

3arpyska KoHourypauum LNC ns dannos SCL (SCD, ICD, CID, NPI)
MHOecTBO NOPTOB CBA3M (8) M MOTOKOB AAHHbIX

AnnapatHoe ¢opmunpoBaHme unpposoro notoka Ha MINC
BbICOKas ero ctabmuabHOCTb C ManbiM AxXuUTTepom (<80 Hc).
dopmmpoBaHME MOTOKOB C UMUTALMEN UCKAXKEHUA AAHHbIX
(AporkaHue, noTepa Kagpa, HenpaBU/bHaA NOC/eA0BaATE/IbHOCTb
nakeToB U T. A.)

BO3MOXHOCTb KOHOUTYPaLIMM KaXKa0ro NOTOKa Nog,
NPOW3BO/IbHOE YNC/I0 BbIBOPOK Ha nepuroga.
CUHXpOoHM3aUmA OT aHTeHHbl GPS, IGIR-B, PTP (IEEE1588)

PW636i-F



OTanuntenbHble 0CO6eHHOCTU
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MHoro¢pyHKUMOHaNbHbIE ycTpOoMUCTBa AnAa nposepKu LMNC

PNS630

Manbie rabapuTsl, Bec U batapenHoe NuTaHue

CeHCOpPHDbIN 3KpaH U NONHbIM OTKa3 OT HOYTOYKa

AHann3 BbIbpPaHHbIX NOTOKOB SV, U3MepeHMe NapaMeTPOB CUTHA/O0B,
ocumnnorpadmnposaHue

[eHepaumAa « LUTOPMOBbIX» Harpy3oK Ha ceTb
N3mepeHne onTnyecknx notepb B Kabene cBsasn
CmeHHble SFP mogynto nogKkntovYeHNA U MHOXKeCTBO KaHaN0B CBA3U
C6op CTAaTUCTMKM NO KayecTBYy Nepenayn AaHHbIX (NOTepu NaKeTos,
nepecopTmua 1 np.)

N3mepeHmne 3ageprkek GOOSE n AUCKpeTHbIX CUTHANoB
JKcnpecc TecTupoBaHme yctpoucts P3A L336Exi
JKcnpecc TecTupoBaHme npeobpasosaTtenei NMCA (MU)
JKCNpecc TeCTUpoBaHMe KavyecTBa UCTOYHUKOB BpeMeEHMU
CuHXpOHUM3aUmMa oT aHTeHHbl GPS, IGIR-B, PTP (IEEE1588)
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[MpoBepka TT  MHAYKTUBHLIX TH

PCT200X
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PCT200 Portable CT/PT Testin g System

OtanuunTtenbHble 0CO6EeHHOCTH

* DJKcnpecc NpoBepKa BCeX INEKTPUYECKMX NAaPaMETPOB
TpaHcdopmaTopoB TT n TH

*  V3mepeHune XxapaKTEPUCTUK B NEPEXOAHbIX PEKUMAX N BPEMEHM
[0 HACbIWEHNS

* Manbih Bec, MOBUNBbHOCTb, NUTAaHME OT CETU UM AKKYMYNIATOPA

e ABTOMaTM4yecKoe n beszonacHoe pa3marHuymBaHme TT n TH CT Test
* UN3mepeHune BAX, KoadduumeHTta TpaHchopmaumu, yrna Et: g: ~
330 PXKKH |—
Polarity QK Ratio Excitation
* KW3mepeHune napameTpos TT C 04eHb BbICOKMM HaMpAXKeHunem
B TOYKe nepermba (oo 45 000 B) i:
o (R )
* [logpeprKKa MHOXKeCTBa CTaHAAPTOB N3MEPEHUMN:

Ratio RCT Burden

IEC61869; IEC60044-6 u -1; IS-2705; IEEE C57.113

& @ @

Inject(l) Auto Test Report



Cnacuoo za asHumaHrue!

C yBaxXeHunem, texHmyeckmm anpektop 3A0 «IHJTAB»
denop AHaTtonbesny MIBaHOB

Caunt: www.ennlab.ru
In-noyta: mail@ennlab.ru
TenedoH: +7(8352) 40-66-26
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International Certificates for company and
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ERTIFICATION CENTER (BEUING) CO,, LTD,
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GB/T19001-2016/1S09001:2015

This certficate is valid to the following products/service

Development, Production And Service For Amplificr For RTDS,

Elects And cttic Devices For New Encrgy And Power Quality Test, Relay Testers
Date of issue: 2021-01-25 Date of exchange: 2021-07:28
Date of expiry: 2024-01-24

wit Representative of CUC | o A2 110408, 10800, o curer 10, G |
(PONOVO TECHNOLOGY CO., LTD. /15014001:2015 | o 8 s ‘
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CNAS/ISO17025 Accredited Labortory-
PONOTOP Test Center

CNAS
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L13572)

Ponovo Power Co., Ltd. Ponotop Testing Center
(Legal Entity: Ponovo Power Co., Ltd.)
No.139, Jinghai 3rd Road. Beijing Economic and Technological Development
Zone, Beijing. China
is accredited in accordance with ISO/IEC 17025: 2017 General

quil for the Comp of Testing and Calibration
Lab: ies(CNAS-CLOT A i Criteria for the Competence of
Testing and Calibration L ies) for the to
the service ribed in the dul to this certificate.

The scope of accreditation is detailed in the attached schedule
bearing the same registration number as above. The schedule forms an
integral part of this certificate.

Effective Date: 2020-09-11
Expiry Date: 2026-09-10

*
Signed on behalf of China National for Conformity K}"’

China National Accreditation Seevice for Conformity { authorized
Administration of the Peaple’s Regublic of China {CNCA) to operate the national accreditation schiemes for canformily.
assessment. CNAS s a signatory of the International Laborato A t
(ILAC MRA) and the Asia Pacic Accreditation Cooperation Mutual Recagnition Arrangement (AP AC MRA).




[MyTb Hay4YyHO-UCCNEe[0BaTENIbCKOro nporpecca
UHTEeNNEeKTYya/IbHbIX CpeacTs ANA tectuposaHnu P3A

» 2005 Boinyck PWF — penenHoro tectepa ans
LMJOPOBLIX MNOACTAHUNK C NOAAEPXKKON
npoTtokosnos ctaHaapta MOK 61850

» 2010 Bbeinyck NF801, noptatBHOro undpoBoro
penenHoro Tectepa HOBOIO NOKOSeHUs ¢ 8
OMTOBOJSTOKOHHbLIMW NOPTaMu

» 2012 Bbinyck NF802, HoBOro ungpoBoro penemHoro
TecTtepa ¢ 8 ONTOBOSTOKOHHBbIMU NOPTaMU U
BCTPOEHHOW CUCTEMOMU yrpaBrieHUs

> 2012 3anyck ceteBoro aHanuaatopa PNS610 c
nooaep>Xkon NpoTokonos ctaHgapta MOK 61850
Confidential



Pa3ssutue Hay4yHO-Uccnea0BaTe/IbCKOro nporpecca

MHTENIEKTYa/IbHbIX pPeLIeHU ANA TeCTUPOBAHUA

> 2013 3anyck 24-4acoBoW OHJTAaWH-CUCTEMblI MOHUTOPUHIa U
aHanmsa nHgopmaumnoHHbix cetenn PNA1000

> 2015 3anyck POM2-3333, ncnbitatenbHOro KOMnsiekTa
YCTPOWUCTB COMPSAXEeHUS C LUMHOW

> 2015 3anyck PNS630, noptaTMBHOro ceteBoro aHanuaaropa

» 2015 Beinyck PNA702, yH1BepcanbHOW CUCTEMbI
TECTUPOBAHUS KOMMYTATOPOB A1 MHTEMMEKTYarnbHOW
noacTaHumm

> 2015 3anyck PMUT600, undpposoro tectoBoro Habopa PMU



Cuncrema MOHUTOpPUHIa U aHann3a padoTbl
noacTtaHuuu

PNA1000
Cucrema ceTeBOro MOHUTOPUHIA
r T —
O . - mmee - El R
@~oNovo 00 GGG ccoroccosse




PNA100O AHanu3atop cetu umdppoBou
noACTaHUNY
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3auem HY)XHa OH/IaiH CUCTeMa MOHUTOPUHIA U aHANIN3a CeTU?



PNA100O AHanu3atop cetu umdppoBou

BuHapHble
BbiXoAbl
BuHapHble
2 Ethernet-nopra ( 100/1000 MB camo-onTumusmpyembie) 8 nap LC nopToB BXOAbI Bbikntoyartenb
‘ l w3 B -]
1 = I P P P Bt { W lm.ul 3aszemnenue

A ew e eie 16 B
1 Ethernet-noprt ans '

e ¢
coeguHeHums c MK i |

-
MopT CUHXPOHU3ALUM 3aAH$I$I
IRIG-B/1588 naHenb

BbicokoTo4yHasi BpemeHHaa meTka Ha ocHoBe FPGA: 50 He
Bbicokaga To4HOCTb 3anucu: 100%, yactoTta notepu kagpos: 0%
BbiCcokasi eMKOCTb XpaHeHNs AaHHbIX: MakcuMmym 7 gHen (ana pac4yerta 20 MU)



PNA1000 AHanu3saTtop cetn undppoBou
NoACTAaHLUUMU

HenpepbiBHas 3anucb MHopMaumoHHbIX notokosB LIMNC B
pexume 24 Ha 7

LLinHa npouecca: LLinHa ctaHuun:
SV, GOOSE,GMRP, MMS, TCP/IP, NTP/SNTP,
PTP v ap. FTP, ARPICMG, IGM v ap.
Diagram -
- Da—
e e - __MJ ......

- A\ B 4 . =
Network A l k Network A l L Network A I L

—Pocessevel GOOSE—PmIeveI MMS-Station level

l|| ooooo - IH

(1ED | | IED |

Network B




PNA1000 AHanu3aTtop cety uudposou
noacTtaHUuuu
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PNA100O AHanu3atop cetu umdppoBou
NoACTaHUUM

MO onsa oHNanH-MOHUTOPUHIa U 3anNUcKU CUrHanoB
w @ PNA1000-Online monitor-failed to connect

File) View Setting Help(H)
ik | Searcl Unfold Fold

* [lpocMmoTp ceTeBoro Tpaduka T T T [ o |7 v ]

0 Port State Total flow SV fiow GOOSE fow others Wessage packets
Optcal X 0.00M8's 000 uBls 000KBs 00uBs 0
*  MoHWTOPUHI Tpaduka 1 curHanusaums B e Ee-as g ==
pexvmMe pearnbHOro BpeMeHM R B e e e
«  OTtobpaxeHne cxembl cetu
« [pocMOTp NcTopuv aBapwui
*  MOHWTOPUHI B peXnme peanbHOro BpeMeHu T e

SV-notokoB 1 GOOSE-coobLeHun ™ ¢ O O

« MMS cBga3b

Donrload process: 0 %

e  MOHUTOPUHI U cUrHanusaunsa 3agepxek
nakeToB gaHHbIX oT MU u 1.4.




PNA100O AHanu3atop cetu umdppoBou
NoACTaHUUM

MO ona aBTOHOMHOro aHanun3sa
DYHKLINK:

Umnopt danna SCD, aBTomaTn4yeckoe conocTtaBneHue

- 0 X

 BocnpowunsseneHune cdanna pcap / comtrade =S ——

trx
/°0NOVO B

 Pcap-comtrade npeobpaszoBaHue

 PepaktupoBaHue n oboreamHeHme Comtrade-cannos

« (030p CTATUCTUKM COODLLIEHUI

« (Popma BOSHbI 1 BEKTOPHbIN aHann3 SV-NnoTokoB

 AHanus coctogaHna GOOSE-coobLeHun

Ananus MMS-coobuieHum

 AHanumis pexuma yacos PTP




PeweHunsa ana ncnolitaHma unMdpoBbIX 3aWmUT
UcnbiTaHe UMppoBbIX 3aLlUUT C

ncrnonb3oBaHMEM NPOTOKONOB cTaHAapTa
M3K 61850

~¢*a=

GOOSE,IEC 61850-8-1 + >
Test Set

PNF801 PNF802

Protection relay

SV,IEC 61850-9-1 Y




NF802 — Habop ncnbiTaHna UMPPOBbLIX 3aLLUT

8 _B_in_ary_ Inpu_ts_ Ground

" GPS antennaconnection port

IRIG-B Synchronization port

G ——

PNFEOZI B 00 MR

.. 11EC60044-7/8 Input Port
8 Binary Outputs
S (IEEE1588 Synchronization-4th port)

.8 IEC60044-7/8 Output Ports

.UsB

.....Ethernet Port

MPBOR smeigne: wtey Touten |

2ONOVO

Relay manufacture
debug interface

12 Low-level Signal

Main Power Analog Outputs




NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

DYHKLUUUN, peannusyembie C NTOMOLLbIO 8 ONTUYECKUX NOPTOB:

* OtnpaBka v nonyyeHue SV

LR

- Cumynsayusa MU dns omnpasku SV Ha perne, ducrniepcus nydwe 4yem + 80 HC

- Moxem npuHumame SV, peanu3ysi camomecmupogaHue

* Ny6nukauma n nognucka Ha GOOSE-coobuweHnA: MHOXKeCTBO Pa3/IMUHbIX BUAOB KOHTPOAA,
6n0KMpoOBKU COO6LLEHNIA

*  CumynauuMa aHOMa/IbHbIX cO06LEeHNit (gporXKaHne, NoTepA Kaapa, HeNpPaBuUaAbHaA
nocneaoBaTe/IbHOCTb MAKETOB, aHOMA/IMM AaHHbIX, MOBTOPHaA nepeaaya NakeTa, HeBEpPHbIN
KaHan, BbIXoA, U3 CTPOA UT. 4.)

* Mpuem u oTnpaska coobweHna IEEE1588 (PTP)

 ObecneyeHue rubkocTn Hactpoiku noprtos SV n GOOSE

*  WM3mepeHUe 3arpy>KeHHOCTU ONTUYECKOro KaHana



NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

MoLHble BO3MOXKHOCTU NpUemMa U OTNpaBKU AaHHbIX ANA
KaXXA0ro onTtm4ecKoro nopTra:

- OTnpasKa 6 rpynn SV-nOTOKOB OAHOBPEMEHHO
- Otnpaska 12 rpynn GOOSE-coobweHuit oAHOBPEeMEeHHO
- NonyyeHue 5 rpynn GOOSE-coobLieHum

12 HacTpauBaemMbIX HE3aBUCUMbIX K/IeMM BbIX04a HU3KOro YPOBHA aHaA0rosoro
CUrHa/ZIa MOTYT UCNO/Ib30BaTbCA A1 NPOBEPKU YCTPOUCTBA BBOAA CUTHA/IA HU3KOTO

YPOBHA

NHTepdencbl CMHXPOHU3AUUN:
- BctpoeHHbi GPS
- MoppeprKKa cnHxpoHusauum no IRIG-B
- MoppeprKa cnHxpoHusauum no IEEE1588




NF802 — Habop ncnbiTaHUA UMPPOBbLIX 3aLUT

['DDNDVD
Version 2.4.3

@ Test Modules lEc 61850
W Basic

& QuickTest(IEC
¥ Protection - (EC)

 State Sequence(lEC)

& Advanced
O Special & SOE and GOOSE
IEC 61850

[*] New Modules

Q Setup

C Test Manager

Q Calibration

2 Support

Ok Conce

MO Power Test ana ucnbiTaHUA peienHbIX 3aLLUT

MmnopTt n aBTomatnueckmii aHanmus SCL-
¢daiina SCL (SCD, ICD, CID, NPI)

AsTOMaTUueckaa KoHpurypauuma Sy,
GOOSE

Mposepka cea3n GOOSE



NF802 — Habop ncnbiTaHna UMPPOBbLIX 3aLLUT

NMoaopepxuBaroTca BCce BUAbI UCNbITAHUN
LUM(ppPOBbLIX 3aALUNT:

HAducmaHyuoHHsble,
AdugpeperHyuarnbHbie;

A3JT,

AllB;

HanpaeneHHsbIe;

CuHxpoHu3auyus perne,

Pene yacmomei;

lNepeapy3ka Mo MoKy / HanpPsI>KeHUto,
rapmMmoHuku,

YnpaesneHue 8 bICOKOBOSIbMHbLIMU
8bIKJIro4YamesisiMu,
Bocnpou3zeedeHue comtrade-ghatisios,
u ap.

7A-°0ONOVO

‘ Test Modules
W Basic
¥ Protection

IEC s1850

& QuickTest(IEC)
) State Sequence(lEC)

£ Advanced

{» Special  SOE and GOOSE
1EC 61850

[*®] New Modules

Q Setup

c Test Manager

Q Calibration

‘e o6 o

MO Power Test anAa ucnbiTaHUA peNeHbIX 3aWuT



NF802 — Habop ncnbiTaHusa UUPPOBLIX 3aLUT

fA°0NOVO

PRrRiAT D A
fersion 2.4.3

N Basic

' Test Modules
'V Basic

Py ) QuickTest(4V.3l) @ Ramp
£ Advanced  QuickTest(Advanced) « Harmonic
{ Special @ QuickTest(VL-L, 3I) ) CB Operate
ey  QuickTest(Sequence)
I Hews as e « QuickTest(Power)
€ setup & QuickTest(Z,| Const)
@ QuickTest(Z,V Const)

3 Test Manager

 QuickTest(Z,Zs Const)

® Ccalibration W Time
) State Sequence

OK'| Cancel

2 Support

MO Power Test ana ucnbiTaHUA penemHbIX 3aWuT



NF802 — Habop ncnbiTaHna UMPPOBbLIX 3aLLUT
* [oaaeprKKa WabaoOHOB UCMbITAHNM

*  [na kaxaoro u3 Tmnos 3awmTt PONOVO npeanaraet nosib3oBaTenssm WwWabaoHbl A4Nna npoBeaeHUs

UCMbITaHUMN.

° C nomoubto WwabnoHa BO3MOKHO BbINOJHUTb MNOJHOCTbIO aBTOMaTHUYEeCKOe TECTUPOBaAHUE.

‘ Test Modules
W Basic
¥ Protection
& Advanced

O Special
EC 61850
[%] New Modules

Q Setup

Test Manager

@ calibration

2 Support

[‘DDNDVD
Version 2.4.3

%y Test:Manager;

m Templates
Report

" = TestiPlan

B nporpamme npeactaBneHbl Kak
GasoBble, Tak U MHANBUAYANbHbIE
HacTpanBaeMble Nosib3oBaTenem
LLABGMOHbI UCMbITAHUNA.



NF802 — Habop ncnbiTaHna UMPPOBbLIX 3aLLUT

LLIQ610HbI ncnbiTaHUA

=
3
<KKIKKIKKIKIKIKKIICE

TpodeccuoHanbHble '

;;k;we Ohm i:t:tu I%é au.cl:d:dd, /'/ . /
Ha ocHoBe kaxpaoun Mogenu pene i .—”"“m = —— / /
ZPZ::" Z:g PW::'Ail I 50.000Hz Clear =
HHIEE @) It)[listance :J & ﬁ Ex~
XABE: () TOSHIBA
)hreva
C)GE
Ilerko uHTerpmupyeTcs B cuctemy e
ynpaBJsieHusd nosfib3oBartens C_JSEL
)Siemens
IHEW@: e TEL IEEEH |
ISR @: [x TPL ~| i



NF802 — Habop ncnbiTaHna UMPPOBbLIX 3aLLUT

LLIQ610HbI ncnbiTaHUA

Name Value Variable
AREVA Micom-P442 OSETTINGLIST SETTING
Inom 1.000A Inom
Vnom 1.000V Vnom
Fnom 1.000Hz Fnom
Distance Ele

Zone1X Status 0 || Z1XSta
Zone2 Status 1 || Z2Sta
ZoneP Status 1 _v|| ZPSta
Zone3 Status 1 _v|| Z3Sta
Zone4 Status 1 _v|| Z4Sta
Line Impedance 1.0000HM Lz

Line Angle 70.0Deg LAng
KZ1 Res Comp 0.500 KZ1
KZ1 Angle 0.0Deg KZ1Ang
1 10.0000HM 1

Z1X 15.0000HM 71X
R1G 10.0000HM R1G
R1Ph 10.0000MH R1Ph
tz1 0.000s tz1

KZ2 Res Comp 0.500 Kz2
KZ2 Angle 0.0Deg KZ2Ang
72 20.0000HM 2

R2G 20.0000HM R2G
R2Ph 20.0000HM R2Ph

B3anmocBA3b

* UmeHa HacTpoek B wabnoHax
TOYHO TaKue Xe, KaK u B pene

» OTOo6paxxaeMble XxapaKTepucTUKn
OyAyT MeHATLCA B 3aBUCMMOCTU OT
dakTUYeCKMX HacTpoekK




NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

LLIQ610HbI ncnbiTaHUA

Test Set Test Object PyKOBOACTBO n o

— A |
:3 o] — TECTUPOBAHUIO
C 035
la' 051
Ib' 053
Ic' 055
In 03246X08246
s « CoeavHeHve NpoBOJOB U
WHCTPYKLIUA MO TECTUPOBAHUNIO

MOryT ObITb BKMNtOYEHbI B LWAGNOH

Confirm the wring to relay! Click OK to continue the testing!lf need PW400 as the power sug

Mepen Ha4yanom TecTa NoABUTCSA
BCNJiblBaloLLiee coodLleHmne




NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

LLIQ610HbI ncnbiTaHUA

ABTOMaTU4YeECKUe

‘BbiGpaHHble TeCTOBbIE MOAYIU
BbIMOJTHAKOTCA OAUH 3a APYrum
aBTOMaTUYeCKMU




NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

LLIQ610HbI ncnbiTaHUA

e S " A3meHAeMble
T . e R — oT4yeThbl
= ‘UmeeTcsA BO3IMOXHOCTb
o o npeaocTaBrneHNsA [ONONMTHUTEeNbHOW
- h T — ycnyru ansa aBToMmaTu4eckoro
’ :E; co34aHus HacTpanBaeMoro ot4yeTa B
= — c¢dopmate Word nocne okoH4YaHus

1

TeCTUPOBaAHUA.




NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

Basic Relay Templates->Areva

B DIFB (2316 B P438 (4 1 KB

B EAP3100-3500 (4 KE B P442 (119 KE .

B Generic Mho (2 6 KE B P443 (85 KE Q)aﬁn |_ua6n0|.|a

B KBCH (0 3 K& B p521 (2 1 KE

B KCEU (2 9 k8 B p545 (59 K5

B KVFG (55 K8) B P632 (49 KB)

® erens W Pox0.3ip) * Kaxpgbif WwabnoH ncnbIiTaHUn — 3TO
B MicroMho (2 8 K& B peax (3516 oTAenbHbIN daiin

W G0 (3.5/0} B poox (9 k0) « Pa3smep caina oyeHb Man

B P11 /4 KB) B P40 (67 KB) « [1na ucnonb3oBaHUA LIA6MOHa He
B P115(35KkB) B P42 6 7kB) TpebyeTcsl ycTaHOBKa

B P124 (3 ke B P043 (55 ke ‘

B p243 2 9 KE

B p343 (20 18

B P430 (42 KB



NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

LLIQ610HbI ncnbiTaHUA

Bonblue onuun

 bBa3oBble LWabrnoHbI:

» [lpoBepka OCHOBHOM PYHKLMM OOHOIO
pene

»  CkayaTb MOXHO odomumanbHOro ¢ canTa

»  CoxpaHsiTb Kak COGCTBEHHbIN LLAOIOH

MoNb30BaTeris, KOTOPbIN MOXHO

NCNoNb30BaTh B APYrMX MOOYMSIX.

* MHavBmayanbHble LWabnoHbI:;
> Ha ocHoBaHuu npouenyp TectmpoBaHUA
noJrnb3oBaTessd

> CopepXuT ceputo TeCTOBbIX MOAYNEN,
HeobXxoanMbIX ANd TECTUPOBAHUS

OIHOro perne

» [lpepocTtaBsrneHve pegakTnpyemoro
oTyeTa




NF802 — Habop ncnblTaHna ULMPPOBbLIX 3aLLUT

61850-9-1/2. FT3

Goose/binary input,output

UcnbiTaHKe TepMUHana
penenHou 3aWwmThbl

MU
S
60044-7/8 .,.:-
RS
e |
GPSIRIG.B MonHoe ucnbiTaHue
/IEEE1588
cucrtembl
Bl/O/Goose 1/2-9-61850
s o Goose i
. " e [ S8

I L
1 S 'j,
Intelligent Operation Box



MHTennekTyanbHoOe pelwleHue ons
TeCTUPOBaHNA TEPMUHANOB

PNS630 — lNopTaTMBHbLIN cCeTeBOU aHanu3aTop




PNS630 — lNopTaTUBHLIN CeTeBON aHanNu3aTop

e CeHCOpHbI 3KpaH
* 7-AloMmoBbIN gucnaen

* CsepxanutenbHasa paborta or

7 inch touch

BCTPOEHHOr0 aKKyMyNATOpa

* 11 TtectoBbiX mogyneu gna

Tehb o Direction Pa3/IMYHOrO TECTUPOBAHUA

Power * Bce nporpammbl Ha TF KapTe
HOME

* Jlerkoe 06HOB/IEHME NPOLLUNBKU U

nporpammHoro obecneyeHus

ESC & ENTER Charge/Run LED



PNS630 — lNopTaTUBHLIN CeTeBON aHanNu3aTop

Ethernet port

Micro SD card
use
Power supply

2ST optical sgrial 2ST optical serial
ports for sending ports for receiving

4 pairs optical

Ethernet ports 1 pair Binary inputs




PNS630 — lNopTaTUBHLIN CeTeBON aHanNu3aTop

NMpumep UcnbITaHNA NHTENNEKTyarbHOro
yCTpONCTBA C ucnonb3osaHuem PNS630

Intelligent Terminal
T DYHKUUA UHTENNEKTYa/IbHOTO
= YCTPOMCTBA:
Binary 1/0 L -, npeobpasosaHue

GOOSE-coobuieHunit B curHanbi Bl / BO




PNS630 — lNopTaTUBHLIN CeTeBON aHanNu3aTop

*  WmnopTt 1 npoBepka ¢annos SCL (SCD,
CID,ICDu TA4.)

« TecTupoBaHue ceTeBOro Tpadpmka
KOMMYTaToOpoOB

 TecTtnpoBaHue pene

* WHTennektyanbHoe TecTUpoBaHue
TepMUHanNoB

* WU3mepeHue BpemeHU 3agepxkmn MU

 TecTupoBaHMe cuctemM noacTaHUMN

D B TE IS ..

. vy * CMUHXpOHU3aLUA BpEeMeHU

, { ¢ : )
* TeCTI/IPOBaHVIe ANIEKTPOHHbIX

TpaHcdopmaTtopoB, TT u TH




PNS630 — lNopTaTUBHLIN CeTeBON aHanNu3aTop

11 moayneit TeCTUPOBAHUA ANA PA3HDbIX Lienen

PNS630 PNS630




PeweHne gnsa ncnbiTaHUn YyCTPOUCTB
conpshkeHnsa ¢ wunHoun (Merging Unit)

POM?2-3333 — UHTennekTyanbHbIUN TECTEp




POM2-3333 — NIHTenneKTyanbHbIN TEeCTep

K I s oo

B Bl A Gl e
B = B Bt

=N
T A B M B




POM2-3333 — NIHTenneKTyanbHbIN TEeCTep

Bua cnesa

a
L_JL_.J
'H




POM2-3333 — NIHTenneKTyanbHbIN TEeCTep

Bua cnpaBa




I POM2-3333 — UIHTenneKTyaibHbIN TECTEP

NO ana vcnbiTanua MU

NMoapepxka Ana TeCTMpoBaHUSA

pa3nnyHbix TMnos MU:

* MpUHUMaKOLWME aHanoroBble
CUrHanbl,

* MNMoppepxuBarowme MIK61850-9-2

 MNoppepxuBarowme MIK60044-3

* [lMpuHMMaOLWMe HN3KOYPOBHEBbLIE
CUrHansol,

* [lpuHUMaOLWMe CMeLlaHHbIN
BXOAHbIE CUrHarbl OT 3NIeKTPOHHbIX
TpaHcopmaTopoB



POM2-3333 — NIHTenneKTyanbHbIN TEeCTep
UcnbiTaHna MU

* Tect TO4HOCTU SMV

NpPoBepPKa aMNAUTYAbl, 4acTOTbl, $a30BOI OLINOKM MeXAY BXOLOM TOKA M HaNpAXKeHMA U BbIXogom SMV

* 3apeprkKa KaHana SMV

npoBepKa BpeMeHU 3aaepKkn MU mexgy BXo40M TOKa M HanpsaXeHua 1 Bbixogom SMV

* AHOManbHble SMV

aHaNM3 M CTaTUCTUKA B PeasibHOM BPEMEHM UCKIYEHNIN, KOTOpble ByayT BAMATb Ha HOPMabHYO paboTy MU, Taknx Kak notepsa Kagpos,
pasynopagoyeHne, NOBTOP, OTKNOHEHWE OT wWara, oTkaoHeHue SN, yxyaleHue KayecTsa CUrHana u T. 4.

* [Owucnepcua SMV

CTaTUCTUKA B peasibHOM BpemMeHu no nHtepsany SMV

* HeHopmanbHble GOOSE-coobuweHus

aHaNM3 B peasibHOM BPEMEHM M CTAaTUCTMKA UCKAIOUYEHMI, KOTOpble ByayT BAMATb Ha NPaBUAbHYIO paboTy MU, TakMx KaK Bpems
oTKNoHeHua GOOSE, Bpemsa oTKioHeHMa TEST, noTepa Sq, noBTopeHue Sq, noteps St, nosTopeHue St, ownMbKa Koga, HegonycTumoe
BPEMS KM3HW COObLLEHMA, BPEMA BOCCTAHOBAEHWSA CBA3M NOC/E TaliM-ayTa U T.4,.

* TOYHOCTb CMHXPOHMU3ALMUMU

TOYHOCTb CMHXPOHU3aUMKN BpemeHn mexay MU n POM2-3333

* TOYHOCTb U3MEpPEHUA BpeMeHU

npoBepKa TOYHOCTb XpaHeHna BpemeHn MU nocne Toro, Kak OH OTKAOUYMUA CUTHAA CUHXPOHM3aLUNM OT UCTOYHUKA CUHXPOHU3ALMHN

*  OwunbKM NuTaHun

npoBepKa AnanasoHa owmnbok MU mexKay BXOAHOM U BbIXO4HOW MOLLHOCTbIO

* AHanus SV-notokosB u GOOSE-coobuieHunit



POM2-3333 — NIHTenneKTyanbHbIN TEeCTep

1. Bbigaya BbIXOgHOro HanpsAaXxXeHus

n Toka ot POM2-3333 kK MU

2. OTcbinka SV-notokoB ot MU K

POM2-3333

3. POM2-3333 cpaBHuBaeT
BbIXOAHOW curHan n SMV u
aBTOMaTU4YeCKMu BbloaeTt
pe3ynbTaT TecTta cneayrowmx
3JfIeMEeHTOB:

® Amnnutyaa

® YacrtoTta

® Yron

UcnbiTaHua TodHocTtn MU

PowerTest - MU Test-Analog version:7.5.19 =8| x]
Template File(F) Task(T) Report(R) Settings(S) Help(H)

SE 1]
Record Ham Exit

lE MU Test-Analog version:7.5.19 s o [=] 9]
Parameters |Binary ] GOOSE(Receive)] GOOSE Publish| Clock synchronization test | SV Wave view | Output Power I
A
Fundamental IHa(munil:l Ccuvacy' Mesg Integrity
ANA Output  Module Angle ANA Output  Module Angle Num | measured... |measu... |Compo... | Absolute ... |Rati... |Pha 2]
Va | 577380V [ 000¢ va! | 577350V [ 0.00¢ 1 / | o ! / ! /
Vb [ 57730V | -12000¢ Vbt [ 577350V | -120.00¢ g j:q‘?:m - 1;;? jgggi gg; E;
7 & o | - | K
Vi : .00 ¢ Ve! .00 ¢ ——— — e
c | 5727350V | 1zunc: c | 577350V | 1zunno 5 TR RIS
la | so0000A | 000 la* | 1o0000A | 0o00¢ 5 0918% | 30630A 006 | 52
b | sooooa [ -12000¢ k' | 1.0000A | -120.00¢ 5 1232% | -06582A |-0.01..| 54
le | sooooA [ 120000 I [ 1oo00A | 12000 7] 0565% | -0.1914A |-000.|-45
TG 8 ! ! ! / / !
“requency | 50.0000Hz Harmanic Sup Set rEstModrt : J 3 7 / / ; / ;
o | [Manual tes! %
& SecondanyPa € Primany Para SIS B TsetResult 10 / / / / / !
i | " ! ! / ! ! il
™ Add currentload LiERmenzSib [ Gettestresult | 12 / / / / i
Message Type A 13 / / / ! / /
‘ [ Precision Display
‘35051350.5.2 ~| [Channle Config 14 / ! / / / /
Model  ~ Test [ 15 / / / / I
16 / ! / / ! !
1005 B Y A
Message frames 84005 17 / / / / / !
Response time 1310.9uS Code B output logic ‘ Clear test result l 18 } / / / / /
FESLIEERTL I 310.90uS o View SMV M / / / ! ! !
| [Positveicx] | ) I I A e
Delay Cal Im — BinaryOut——— | &, / / ! / / /
Testtype Synchronize w|| 110 20 3 4T 2 / / / / / /
! / / ! ! !
! ! ! / i | e
! ! / ! ! !
1A 1B ic la b Ic OH

Ready | Unsynchronized



POM2-3333 — NIHTenneKTyanbHbIN TEeCTep

TecTupoBaHue TOYHOCTU
CUHXPOHU3ALMUN BPEMEHM

1. MU u POM2-3333
Nony4yarT TaKTOBbIA CUrHan
IRIG-B nnu 1588 ot
MCTOYHUKA BPEMEHMU.

2. MU oTtnpaBnsieT TaKTOBbIW
curHan IRIG-B unu 1588 Ha
POMZ2-3333.

3. POM2-3333 npoBepsieT
TOYHOCTb CMHXPOHU3aLNUN
BpemeHun MU nytem
cpaBHeHusa curHana ot MU u
MCTOYHMKA CUHXPOHU3aLUMU
ANA BbIYUCIIEHUA Pa3HOCTMW.

PowerTest - MU Test-Analog version:7.5.19 =2 5‘
Template File(F) Task(T) Report(R) Settings(5) Help(H)
] '
Record | Ham Exit
[lE MU Test-Analog version:7.5.19 e o [=] S|
Paramsters | sMv(Receive) | GOOSE(Receive) | GOOSE Publish | Accuracy | Mesg Integrity |
Clock synchronization test I SV \Wave view | Output Power
Fundamental IHarmanic]
ANA Output  Module Angle ANA Output  Module Angle ltem Narne Pesult

va [ s773s0v [ 000t va' | 577350v [ 000 i | Time source indic... |+

Vb [ 577350V | -12000¢ Vo' | 677350V [ -12000° [Clackadivorinst 3

ve [ 577350V | 12000° V! I £7.7350V | 120.00° Time accuracy test | Synchronization ... |Omin 30s

la [ 5o000A | T00¢ o [ To000A | T00¢ Procedure requirements te... (Max error 510nS

_ _ - ) - _ - Start output B code Min error 0nS
b | 50000A | -12000¢ ' | 100004 | -12000¢ B B Current errar 48008
lc | 50000A | t12000¢ ie | 1o000A [ 12000 Punctuality accuracy test Punctuality @
I P ; Procedure requirements te... |Max error =
“requency | 50.0000Hz Harmonic Sup Sety-TestMode — — IMineror N
[Zime =] Manual test - B
& SecondaryPa € Prim il i Current error =
r H icSub — TsetResult—— -

I” Add current load amonic.on Gettest result

Message Type T
‘ [ Precision Display

-9- ~| [Channle Conf
IECE1850-9-2 annle Config W
Message frames 124634

MU PPS Top et~

C Punctuality error
@ Time error

Response time

1310.7uS -Code B output logic

Clear test result VY
g |

Pesponse errar 2.66uS ’ I—Positive e View SMY Message |
Delay Cal [2222am | Binary Out—— [ n
Testtype Synchronize v 10 2 3 4 r-‘

RUN PINLK IA 1B IC la

00 BEEBRRRH0 00 0

b Ic

Ready

| 7:50:33



POM2-3333 — UHTenneKkTyanbHbIN TECTEP

1. POM2-3333 1 MU
nony4yarT OAMH U TOT Xe
curHan IRIG-B nnu
IEEE1588.

2. MU npepBan npuem
CUrHara ot UCTOYHUKa
BpeMeHHU, 3atem MU
OTrnpaBun COOCTBEHHbIN
TaKTOBbIW CUrHaN BPeMeHMU
Ha POM2-3333.

3. POM2-3333 npoBepsieT
TOYHOCTb XpPOHOMeTpaxa
MU nocne notepu
CUHXPOHU3aL UK OT
MCTOYHMKA BPEMEHM.

TOYHOCTb namepeHuna spemeHun

PowerTest - MU Test-Analog version:7.5.19 = IS'I_)_(J
Template File{(F) TaskiT) Report(R) Settings(5) Help(H)
B
Record | Ham Exit
[l MU Test-Analog version:7.5.19 =i =] l‘
Parameters | Shv(Receive) | GOOSE(Receive) | GOOSE Publish | CEEIAGH R
Clock synchronization test | SV Wave view I Output Power l
Fundamental I Harmanic |
ANA Output  Module Angle ANA Output — Module Angle Item Name Result
va | 57.7380v [ 0.00° va' [ s77350v [ 000 Time source indic... |+
wb [ 577380V [ -12000¢ wb' [ 577380V | -12000¢ : Clockadwatkinst N
ve [ &7730v | 12000° ve [ 57730V | 12000° Hme acriracy tast STCAONEANON 2l
. Procedure requirements te... |Max error
la 5.0000 A 0.00¢ la! 1.0000 A 0.00¢ =
g ¢ Ia* 1.0000 A -120.00¢ i error
b 5.0000 A 120.00¢ ] .00 S oree
Ic 5.0000 A 120.00¢ Ic I 100004 [ 12000t Punctuality accuracy test Punctuality 1min8s
“requency | 50.0000z Hermonic Sup Sety-TestMode goceduﬁe regfirzrnents te... max error 34gn8
T Kianual teck ose output B code in error n
& Secondany/Pa. € Primany Para S :I Current error -79n3
e rH icSub TsetResult——
" Add current load amonic.ou Gettest result

B,

l |ECB1850-9-2 v] Channle Config

Type

Message frames
Response time
Response error
E)el_ay Cal
Testtype

’77’??A’71

RUN‘-’MF A

Precision Display:
|M0d93 =

Clear result

MU PPS Top et ']

& Punctuality errar
€ Time error

1310.1uS Code B output logic;

Positive Ic ']

Binary Out
Synchronize m ] G

IA 1B I la

0 BBaBrRAnn e o

Clear test result

View SMY Message

i+

b lc

Vi
(X J

Station Clock System

Ready




1.

POM2-3333 — NIHTenneKTyanbHbIN TEeCTep

MpoBepka cooTBeTCcTBUA SV-
notokoB u popmata GOOSE-
coobuweHun ctaHgapty MIK

61850.

OGHapyxeHne HeHopMaribHbIX
SV-notokoB n GOOSE-
coooLweHnn

O6HapyxeHue gaucnepcumn SV-
NOTOKOB

OctanbHble ucnbiTaHuA

PowerTest - MU Test-Analog version:7.5.19 1 =8|
Template File(F) Task{T) Report(R) Settings(S) Help(H)
w | & '
Record | Ham Exit
i@ MU Test-Analog version:7.5.19 i = =] 5}
Paramelars IEinavy | GOOSE(Receive)l GOOSE Publishl Clock synchraonization test I SV Wave view | Output Power I
Mesg Integri
Fundamental ]Harmonicl Accuracy g Integrity
ANA Output ~ Module Angle ANA Output  Module Angle Name Moudle Angle |
Va | 577380V [ 0.00¢ va' | 577350V 0.00¢ SV error Receive frames | 24294 frame |
vb [ 677380V [ -12000¢ vh' [ 577380V [ -12000° Pagkstistat.. [Packetnss Oifraime 1
ve [ 577350V | 12000¢ ve' [ 577380V | 12000° 290“"? g :’a’”e ‘
epea rame
la [ soo00A | oo0f It 1.0000 A 0.00° £
- - i l—l’—" Out of tolerance |0 frame
Ib | 5.0000 A | 120,00 ¢ Ik 1.0000 A 120.00 ¢ Simpale num error |0 frame
lc | so000A [ 12000° Ic! 1.0000 A 120.00¢ Quality abnormal | Check:0 invalid: 24294 Other:0
_ Timeout recover... |0 time
“requency | 50.0000Hz Interrupt recover... |0 time

& SecondanyPa € Primany Para
I Add current load
M Type ‘

IEC61850-9-2 ~| [Channle Config|

Delay Cal 7977A7 -
Testtype
RUN P/NLK

Binary Out
Ilntevpolation > 12l 3 41

onic Sup Sety- Test Mode
= Manual test '”

i TsetResult——
" Harmonic Sub

Gettestresult

Precision Display

IModeIi %

Sending int... |- TuSj«1uS 24293
Jitter statis... |-3uSj«3uS
-10uSj«10usS

<-10uS,>10uS

GOOSE er...

Receive frames

Packet stat...

Displacement ti...

Message frames »

Responsetime _ Code B output logic | Cleartestresutt | Sq repeat -

Response errar — Positi “iew SMY M St loss =
I asitive Ic v iew essage

i . n St repeat -

Coding error

Survival time inv..

Timeout recover...

Interrupt recover...

| Unsynchronized
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PowerTest - MU Test-Analog version:7.5.19 -8 i(j
Template File{F) Task(T) Report(R) Settings(S) Help(H)
&
Ham ol Ex
i@ MU Test-Analog version:7.5.19 L =10 5‘

Al

Fundamental ]Harmoni0|

Parameters | Binary | GOOSE(Receive) | GOOSE Publish |

Accuracy

NA Output  Module Angle ANA Output  Module Angle
Va | 577380V [ 000¢ va' 577350V 0.00¢
Vb [ 577350V [ -12000¢ vh' | 577350V [ -120.00°
Ve [ 577350V [ 120.00¢ ve! 57.7350 | 120.00¢
la [ 50000A [ 0.00° I 1.0000 A 0.00¢
b | 50000A | -120.00° Ih 1.0000A | -120.00°
lc | s0000A | 12000 Ic! 1.0000 A 120.00 ¢
“requency | 50.0000Hz el 2 ‘ TestMode [
,—_I_ . Manual test  ~
ol ndaryPa € Primany Para cAME i C | ———

™ Add current load

[
||ECB1850-8-2  ~ Channle Config

Message Type

Message frames
Response time

Response error

Delay Cal
Testtype

RUN PINLK A

Q0 &

(ACACAAAAE 5

52470
|
_ -Code B output logic

Interpolation ¥ () (A (AN (S

TsetResult

[ Harmonic Sub Gettest result

‘ Precision Display

Mode3 v

-Binany Out—

IA 1B IC la Ib

Positive Ic v View SMV Message,

Clock synchronization test SV Wave view l Output Power I

| Mesg Integrity |

sy

Ready

Unsynchronized
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 AKTMBHasi MOLWHOCTb
 PeakTuBHasa MOLWHOCTb

* [lonHas MOWHOCTb

*  Yron

*  KoadchcdpumumeHT mowHOCTH

cDyHKLI,l/IFI TEeCTUPOBAHNA U BbIXOAHAA MOLWHOCTb OT

MU

PowerTest - MU Test-Analog version:7.5.19 -8 x|
Template File(F) Task{T) Report(R) Settings{S) Help(H)
Bzl
Record | Harm Exit
[l MU Test-Analog version:7.5.19 o (] 9]
Parameters | Binary | GOOSE(Receive) | GOOSE Publish| Accuracy | Mesg Integrity l
Eindamental lH = I Clock synchronization test | SV \Wave view Output Pawer
larmonic
ANA Output  Module Angle ANA Qutput  Module Angle Name Pw) Qfvar) S(VA) | phi(deg) | cos(phi)
Va | 577350 [ 0.00¢ Va' £7.7350V 0.00¢ Atheoretic... | 635.085M... | 0.000MVar |635.085M...| 0.000¢ | 1.000
Vb [ 67730V | -12000° vb' [ 577350V | -120.00° greglyaliel . ! ! / /
ve [ 67730V | 12000° ve [ 577350V | 12000° AE0r / / ! / /
- ; - B theoretic... |635.085M... | 0.000MVar |635.085M... | 0.000% 1.000
la | s0000A | 0000 la' [ 10000A 0.00¢ Drsalalie 7 7 7 7 7
b [ sooo0a [ -12000° Ib' [ 10000A | -12000° Beerar / / 7 / /
lc [ s0000A | 12000° Ic! 1.0000 A 120,00 Ctheoretic... |635.085M... | 0.000MVar |635.085M...| 0.000¢ | 1.000
" B Creal value ! { Fi / /
Srequency | 50.0000Hz Harmonic Sup Sety-Test Mode ‘ e 7 / 7 / /
e e 2time 7| DManuaI O s s (o [ / /
HEsREE S TsetResult
I~ Harmonic Sub Real sum / ! / !
™ Add current load |TSettest result—| Error sum / / / { /
hMessageType A'theoreti... |317.543M... | 0.000MVar |317.543M...| 0.000¢ | 1.000
Precision Display A realvel
G- ~| [Channle Confi b Ao / ! ! ! !
IIECB1850 9-2 I g |—_lMode3 = Neror ; ; 7 ; ;
B'theoreti... | 317.543M... | 0.000MVar [317.543M... | 0.000¢ | 1.000
Clear result
Message frames Blroalval.. 7 7 7 7 7
Response time Code B output logic | Clear test result B' error ! { ! { /
e { == e C'theoreti... |317.543M... | 0.000MVar [317.543M...| 0.0002 | 1.000
Positive Ic LSl g CiraalvaD 7 / / / /
Delay Cal [2222am +] Binary Out (] C'enor / / / / /
Testtype Ilnterpolation w1 2 3 4 Theoretic... |952.628M... | 0.000MVar | 952.626M.. / /
Real sum / ! / ! !
Error sum / ! / / /

RUN P/NLK ~ A

00 BA3BEAA

QI
)
)

Ready

| Unsynchronized
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PowerTest - MU Test-Analog version:7.5.19 =8l
P Template Fio(F) Tack(T) Report(R) Settngs(s) Help(H)

1EC | 7

SRR

- t er =3 = = =7 =3 =100 x|
General Testing System o | Gaceve) | Go0SE aca | Go0SE Pt i A A B

Fundamental | Harmonic | ) | i L o2
FAPONDVO 8 ANAOupit Modie  Angle  ANAOWpW  Moduk Al Num |Channel infor...| measured...|Compo..| Ratio = [Fhase
Va 57.7350 V 0.00* 7: 1

Bl t
o [S7730v | az000¢ Z
Ve [ 5772350V | 120007 ve [ 577350V [ 12000t T

la 100004 [ 000% e 10000A | D

POM2-3333 b [owoA [ oot B [T00A [ 2007 5
A3 1EC60044-8 > le | 10000 [ 12000¢ i | 1ooooA T 12000t ¥ |

1 8
Version 2017 “raquency | S00000H: TestMode =
l_;] ‘ Manual test | 0
* Secondery Po.  Primery Para | ]
|

W Agd ntload & T

J¥] inalos+1EC61850-9-2» | | i T 2]
Message Type 3
,_____—]Ff‘ | |FrecsionDispley 1

IECH1050-9-2 v [Chennle Config, [Mode =] :

Poviecniy oo NI || 5

[—— - | [ creorresun |

IX5 Analog+IEC60044-8 » posponseime R Coce & oupuioge, | Cleresiresut | |
Rosponse oo T [Fosmveics] | View Sy Message ]

DeleyCal  [ia1 92 5 P

Testype wepoiaion =] 1 2T 3T 4T | (‘-4

o ¢ o [wl8lI0Icddn |

I3 Low Level >

o

Bbi6bop aHanoroBbIx 3aTteM OTKPbINOCb OKHO
BXxoaoB Analog MOAYNSA UCNbITaHUN
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PowerTest - MU Test-Analog versionjpialog x| IS Tel B HT-TES|
FE— Y Variable Type | o Type
IEc | 3 | & Ua ~|P(EP) v 1IEC Vv |Ua =
Coafig | Recera | B =| v T8 Contie | Record v |2 Ua -
4 la 3 |Ua |
2 = BT o - 2 i
(Open ScL — (B M Test-Anaog versts I
o BV Waveview | OutoutPower Parameters lSMV(REEwE” o v |5 Ua v BVWaveview | OutputPower
A Lookin: |2 scd FIEO LS ~ Mesag Integrity. v |6 Ua - Mesg Integrity
- = Fundamental | Harmonic | 5 3 T
ANAC h Epe < d... |Compo... | Ratio e... | Phase ANA Output Module Angle V] ; “dﬂ ~| pd...|Compo... |Ratio e... |Phase ..
Va — = Va 577350V 0.00°¢ vl |8 =

@aomnm -9.50d
]

My Recent
MG Documents

Ve 9

) Vb 57.7350 V. -120.0C
> Ve 57.7350V 120.00

@csc 1034-DA-G-RPLDYK_V0,90_0090[CRC=EB4F].ICO
|5 Ecuador-training.scd

I | enBoDIANNEW. scd = -
c Deskop | 1SS = la T0000A 0.00°
Il TINT_YHB_2016-04-27-5.5cd Ib T.0000A 12000
le | = Ponovo_DEMO.scd = [To000A
i T.0000A 1
Y - . e = Ic 0000 20.00
= Bl (3 Training - 0001c.5cd >
reqt = - [Eo0000rz
5 () Ho2okiAmiRsE201 60820 5cd S “requency | 50.0000Hz
9
@ SecondaryPa  Primary F
VA

™ Add current load

El [ MessageType

IEC VRV i rame: [contiguration j Open | |EC61850.92 =] (Channle Cc
Places.

Files of type: SCL(SCD *CID “ICD) Cancel | [eont
 — MU Output value Channel Num

- : Channel Config—————————

- : ‘ ‘ OPE" m"g ’ml Message rames | | ¢ Secondary © Primary \

s [z SeLondaty S SIS Open confi Save config
T CEUET - T — i

T
PT(Uabo)
ey 0 i p—
| © bt || p0nscL I‘Pml:ninnvnllaHmedinncunl Responseeror [ ‘ i
Delay Cal la_1_92 [C ‘ I [Epeisc, ‘

‘Pm:cunn volta” Protection :urr‘ i

- Delay Cal lo_1_92
‘ Double AD HMaasmcvnltn‘ ‘Mezsum r:urrl = L ‘

PT[Uu bt

Testtype [inerpolation

Measure curr

e | 110 0kv -H airear || setectanty | | selectan |
de i c o oEF ¢ T = e P e e ore e eI
@ (BB BT - Ex=m ‘ H ‘ ‘ | 0 BBEARRA B BN scean H oK ‘ [ Cancel ‘

Ready

PT[Ua b

I

| [ avear ][ seectanv | [ setectant |

Ready.

UmnopT SCD-caiina Bb160p BbIxOAHBIX
KaHanoB U yCTaHOBKa

COOTBETCTBYIOLLUX
napameTpoB
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PowerTest - MU Test-Analog version:7.5.19 =8 _)g
Template File(F) Task(T) Report(R) Settings(S) Help(H)

IEc | @ | & <N
Coafig | Record Ham Exit

[ MU Test-Analog version:7.5.19 =] ]

Pﬁfame?ersISMV(Receive)]GOOSE(Receive)[GOOSEPub!ish' Clock synchraonization test | SV Wave view ] Ol?nputPuwer
Fundamental lHarmUnicl i Rl i I Mesg Integrity -
ANA Output  Module Angle ANA Qutput  Module Angle | Nomy | Channeldinfor: [messtcad:. | Compd:. [ Ratio'e!. I PHiase. ..
va | 57730V [ 0.00° va' [ 57.7350V [ 0.00¢ 1
vb | 577380v | -12000¢ vh' | 577380V | -12000¢ 2
Ve | 577350V [ 120.00° ve' [ 577350V [ 120000 j
la | 1oo00A [ 000¢ la' | 1o000A [ 000t 5
b | 10000A [ -12000¢ ' | 1o000A | -12000° 5
le | 1o000A [ 12000t e | 1o0000A [ 12000¢ 7
“requency | 50.0000Hz rHarmorni ‘,‘v,l;wie‘-i»TestMode 2 !
2tme ¥ I :]v
& SecondaryPa € Primary Para < tine ] _Mé:LSIZIRtijE_
™ Add currentload L ,‘_3;”95"95‘1‘?1

Type
i Precision Display

\|Ece135|34942 ~| [Channle Config ,—_l
Mode3 ¥ Testtimes -

Message frames _
Response time _ Code B outputlogic Clear testresult
Respanse error _ le;Telt;, V{W/Tsage
Deleieal :]' Binary Out ! !I
Testtype [interpolation ]| 17 2 3 4T

80 HBGGAG( 66 0 6 6 é 6 & b E|G[0]cddd

Ready

Ona nony4yeHus pe3ynbraTtoB 3anycTuTe
TecTupoBaHue nocre nmnopta SCD-caunna.



Digital Relay Testing-PW636i-F Digital relay Test

6*32A,4*300V, accuracy <0.15% rd.+0.05% rg. guatr.

12Bl, 12BO, 12 low-level inputs,

8 fiber optic ports for SV, GOOSE, MMS, PTP,etc based on
IEC61850 testing for all kinds of digital relays

Support importing setting value of relays via XRIO/RIO/TPL
PONOVOQ’s Powertest default set files automatically
Current booster interface for testing high burden relay
Testing relaytest from electromagetic relays to IEC61850
digital relays

Testing transducer, energy meter, indication meter, etc.,
Support Time Synchronization via GPS, PTP/IEEE1588,
IRIG-B code



10.4-inch touch screen

Front panel

Binary extended interface

3*10A analog current output
Power button

4*120V analog voltage output

2 pairs binary
2*ST optical serial - input ports
YeBipont Electrical Ethernet sondk ol 2 pairs binary
interface output ports
GPS/BDS time 4 pairs of LC optical 2*ST optical serial
synchronization interface Ethernet interfaces receiving ports

4-InC
operation

Powered by a built-in lithium battery, the
battery can be removable and replaceable

Analog output: voltage 4*120V(optional
300V) / current 3*10A(optional upto 20A)

4 pairs of optical Ethernet ports (including
1 pair of Gigabit ports), 2 optical serial
sending ports, 2 optical serial receiving
ports for SV, GOOSE, MMS, IEC61850
testing

Optical IRIG-B time synchronization
interface, 1588 time synchronization



» Support various kinds of relay testing, such as, quick test, state
sequence, harmonic, ramp, differential protection, distance protection,
the whole group transmission, zero sequence protection, overcurrent
protection, reclose and post reclosing acceleration etc. for analog

convential relay testing
» SMV receiving analysis RMS, waveform, harmoni

seguence component, power, dual AD, phase che

statistics, message monitoring etc.
 GOOSE receiving analysis real-time value,
variable bit list, packet statistics, message monitq
 GOOSE sending mechanism detection etc.
» Graphical SCD: realized graphical analysis of
displaying virtual terminal wiring connection.




Testing Protection relay & measurement and control devices in
conventional and digital substation

PNS330i supports analog current and voltage output and SMV output and receive GOOSE and
binary from IEDs, testing secondary devices such as convential or digital protection relay and

measurement and control devices.

GPS /IRIG-B/ IEEE1588

Analog, IEC61850-9-2, IEC60044-7/8

920899909

0899900089

20032090080
o

GOOSE / Binary

Relay PNS330i test traditional protective
relay

PNS330i



Testing Protection relay & Merging Unit in digital substation

PNS330i test digital protective relay PNS330i send analog to MU,
(SMV + GOOSE) MU feedback SMV



Testing Intelligent operation box in digital substation

PNS330i can simulate the protection relay sending GOOSE and binary to the intelligent
operation box, and can receive and verify the GOOSE and binary sent by the intelligent
operation box.

GPS / IRIG-B/ IEEE1588

GOOSE  Binary

EEEREEREY
0065000050

Binary / GOOSE

Intelligent operation box

PNS330i



Secondary circuit verification

PNS330i can verify CT/PT secondary circuit.

9998086090

0000900060

2009390030

CTI/PT primary side

0 €
PNS330i

A M\
BI LY\ Secondary
C RE :

equipment
N
CT/PT secondary side Secondary equipment



Digital Substation Whole System Checking
PNS330i can debug the whole IED group in digital substation.

GPS /IRIG-B / IEEE1588

Analog, IEC60044-7/8 1 ™

PNS330i

T GOOSE / Binary IEC61850-9-2

\ 4

P GOOSE

-

: N
e

A

&

.::‘;

Circuit breaker Intelligent operation box Protective relay



EXEXEEEEELD

DB AOAO®™®®HH D

2O O D

Only 9kg

Equipped with 6 current output and 6
voltage output channels

8 Fiber Optic ports

10.4inch Touch Screen for local
operation, also support PC control



Features

<+ Supper light design, only 9kg, 1/3 of the weight of traditional testing system.

*» Equipped with 6 current outputs and 6 voltage outputs, high power output for different kinds of relay testing
and stable signal output with high accuracy.

<+ Equipped with 8 fiber optic ports for different digital relay testing. Combined full IEC61850 function,
support digital quantity include SV, FT3 can be sent and received and GOOSE can be publish and

subscription.

» Embedded with 10inch touchscreen for local operation or external
PC control.

%+ Internal digital recorder for monitoring and recording test process.

«+ Built-In Wifi for wireless connection to PC.

*+ Built-in GPS, support IRIG-B and IEEE1588(PTP) Synchronization.




; : 8 binary outputs . Power supply: :
8 binary inputs PPly
10inch touchscreen 100~240V(AC) Power switch

L336EXi

Ovgira Prataerion Rakay Teet Sof |

Left panel

Front panel



Bluetooth 8 pairs LC fiber Voltage output:

(optional)  USB port  optic ports AC 6x130V
DC 6x150V o
Auxiliary DC voltage

output:15~264V

3 reserved interfaces 2 Ethernet port
(optional)
GPS port
2 pairs of FT3 serial
6 pairs of FT3 serial ports for receiving

ports for sending

Current output:
Top panel AC 6x20A Right panel
DC 6x10A



L336EXi supports analog(current and voltage) output, binary input and output, SMV
sending and receiving and GOOSE publish and subscription, can test secondary devices
such as traditional or intelligent substation protection relay and measurement and control
devices.

No. Signal type
Analog output + Binary input (Traditional relay)
SMV sending + GOOSE subscription (Full digital relay)
Analog output + GOOSE subscription
SMV sending + Binary input
Analog output + Binary input + GOOSE subscription
SMV sending + Binary input + GOOSE subscription

(o> IS, B I S SN B S B




Analog / IEC61850-9-2, FT3

GOOSE/Binary

L336EXi test traditional protective relay L336EXi test full digital protective relay
(analog output + binary input) (SMV sending + GOOSE subscription)



Testing Other IEDs with SV and GOOSE & Merging
Unit with different types of input signals in digital
substation

L336EXi receive SMV and GOOSE from PNS330i L336EXi send analog to MU, MU feedback SMV
(SMV receive + GOOSE subscription) (Analog output+ SMV receive)



PCT200 CT/PT TEST SYSTEM

® QONLY 4K@GS, A4 SIZE
I 0 0.2

Built-in battery

IEC/IEEEAS standard

10.000:1 or 45.000:5
15, OO0

\H({» (W]{io) ration

EXCEL and PDA




CT Standards

CT Types to be tested, all done by one test set

_——

\ 4
IEC61869 |6EC60044- IlEC60044_

IEEE C57.13

Type: TPY

Type:M Type: TPX

Type: P
Type: PR

Type: TPZ
Type: TPS

Type: PX

Type: PXR
Type: TPY
Type: TPX
Type: TPZ



PCT200 CT/PT TEST SYSTEM

e




What We Can Test?

Test modules for current

CT test items available
CT Test Polarity

Ratio
Turn ratio
\C Excitation
Knee point

RCT
Burden

Polarity QK Ratio Excitation

Winding resistance

Demagnetization

Phase displacement
FS

VA Curve

Current injection

Burden

Nameplate guess
Report assessment
Auto Test EXCEL/PDF report




What We Can Test?

Test modules for voltage

PT test items available

Polarity

Ratio

Winding resistance
Knee point
Excitation

Burden

Voltage injection

Report assessment
EXCEL/PDF report




Software Interface

# System Set SONOVO

CT Test PT Test

Tl €| ] 3 IC

Polarity QK Ratio Excitation Polarity Excitation

3¢

Burden Ratio&Pol. R

o &

Auto Test Inject(V) Report




Software Interface

Results: Polarity Results: Ratio in Ipr/Isr

ET 1Y QK Ratio

B Negative (%) Ref. winding:m Isr

Quick Ratio: 1000 : 99404




Software Interface

Excitation curve Test Data (Slide up)

Excitation curve - Knee point[108.3219V, 0.0082A]

000 an(V)Z 1083219

lkn(A):
Knee point voltage/current
1083219 V, 0.0082 A

Knee o X Rct@): 111439

Results:
0.0082

value (V)

point Ret75(Q):  13.5522
VA curve
VA data

Kri%):  72.6844

Voltage effect;

Ls(H:  0.0034

FS, ALF,Kr, Lm(H): 812205

With rated burden

Ts(s): 2.7484

LS, Lm and . J01A 01A 1a

Current effective value

OtherS User-defined query w Data sheet Customize

*FS: 51099
Current(A): Voltage(V):

Actualburden

CT Report # CT parameters  Polarity Ratio RCT




Software Interface

Ratio
Ratio: Ratio Err(%): Phase Err(m): Turns ratio: Turns ratio error (%):

Results: 2000:1.0004 0.0427 1.4156 19959603 -0.202

Ratio : e L il /s e
) 20 0€ -0.2131 -00639  -0031  -0.0069 00194 00427  0.0492

Ratio error 08 -0.0833  0.0196 0.0453  0.0627 00788 00904  0.0939

Phase 5 |05 0.0475 0.0932 01075  0M73 01247 01281 0129

. 1064 19 0.1287 1 1389 1396
Turn ratio | 0.10 0.1196 8 0.1358 0.13 0.13

Turn ratio error

Guess ratio 20 08 104027 56664 47011 3841 25496 14156 11448
9729 50616 41683 34813 26163 18363 16148
109794 58132 47368 40244 32242 25649 23728
100044 51812 41758 354 28513 23119 21555

CT Report # CT parameters  Polarity  Excitation m RCT




Software Interface

# CT Para. Set m Save report




Software Interface

Burden

Z(Q): 10.6
PF: 0.866
VA burden Burden(VA): 265

Results:

# CT Para. Set m Save report




Results:

AC current
Power factor
Impedance
Resistance
Reactance
Capacitance
Inductance

Software Interface

Inject(l)

PF:
Resistance(Q):

Cap. (F):

09997

5.2808

Time(mins):

Impedance(Q)

5.2822

Reactance(Q): 01245

Inductance(H)
0.0004

m Save report




Software Interface

Auto Test

_ Combo 2
: Combo 1
Polarity: e Polarity,RCT

Auto Test: PolartyRCT Excitation
Ret (Q): Ret75 (Q):
Combo 3 Combo 4
There are Vkn(V): Ikn(A): Polarity,RCT Polarity
different test | Excitation,Ratio QK Ratio
Ratio Err(%): Phase Err(m):

item group for Combo5  Combo 6

QK Ratio QK Ratio

QUiCk test Ratio: RCT RCT,Excitation

Quick Ratio: Combo 7 Combo 8

Polarity Polarity
QK Ratio QK Ratio
RCT RCT,Excitation

% CT Para. Set ( Ratic " m




Software Interface

Polarity

HPositive (v)

Results:
Polarity




Result:

Excitation
curve
VA data

Winding
value

Software Interface

Excltatlon curve Excitation curve - Knee point[97.4374V, 0.0946A]
Winding R(Q):  0.423

Knee point voltage/current
I 974374 V, 0.(?946 A an (V) 974374

&

lkn(A):  0.0946

Current effective value (2

w Data sheet Customize

Current(A): Voltage(V):

# Menu # PT Para. Set m Save report




Software Interface

Ratio&Pol.

Polarity:  Positive (v)
Turns ratio: 99.8428
Polarity Ratio: 10kV :100.157V
Ratio
Ratio Err(%): 01572

Turns ratio
Ratio error

Results:

% PT Para. Set m Save report




Software Interface

Winding R(Q): 3.006

Results:

Winding
resistance

% PT Para. Set m Save report




Results:

AC voltage/current
Power factor
Impedance
Resistance
Reactance
Capacitance
Inductance

Software Interface

Inject(V)

AC(V):  100/3 Time(mins):

AC(V): AC(A):

Impedance(Q)
PF:

Resistance(Q): Reactance(Q):

Inductance(H)

Cap. (F):




‘ Yesterday 3 days This week This month This year Customize:

CT Report

CT_20240320_123255

CT_location-Chengdu_20240320_162652
CT_location-Chengdu_20240320_134452

CT_location-Chengdu_20240320_131319
# Menu ted:0/7 Select all Invert selection

Delete reports Load report

System Set

SN:  No.123456

Wifi status: Off@
Auto Assess: Off@

Report format

MFG Date:  2023/04/08

HW Ver.: 1.0.0

SW Ver:: 1.3.3.59[seriall
Space: 207.48 G / 225.7!
Database: 48 K

Upgrade firmware  Upgrade software

Export reports

(=] excel & pdf
Custom data: Manual UIGRGED]

backup database

Software Interface

Yesterday 3 days This week This month This year Customize:

PT_20240320_163151

=0

0/1 Selectall Invert selection Delete reports  Load report  Export reports

The report can be exported to the computer for
analysis and file via USB driver.

The exported reports are saved as PDF and EXCEL
according to the system settings.
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Test completed, assessment failed

& m assed X0 i) Passed
Kr: @ assed  ALF: [EIE¢] Passed

ec: Failed 2] FS: 0] Passed SRl TG Passed

1000 : 5.0044

Ktd*Kssc: Failed leEee]  Kx: Failed LREE: Ek: ‘Failed IR

le: 'Failed Il lel: Failed Il RCT75: Failed XY o

Val: Failed EELY  al: Failed ESSEL| 1.5245
2.2586

21092

Save assessment Ignore assessment

CT Para. Set Excitation RCT ‘ » Save report

The assessment result will be based on the CT settings.
The result can be decided by the engineer, too.
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Carry on the CT testing in
500kV substation.

The results by PCT200AX are
almost the same as CTA of

Omicron.
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The GIS CT in M/P/TYP class is tested in 500kV
station.

The knee point is tested as 26,696V.
It takes 1 min 41 sec to carry on all the test.
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In 110kV station, the
bushing CT is tested.

Due to rainy, the engineer
is operated via mobile
app remotely.

Note: The test set must
be taken shelter from
rain.
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In TBEA factory, the 800kV bushing CT in
M/P/TYP/ class is tested.

The knee point in TYP CT is tested as
11,216V.

It takes 1 min 12 sec.
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In the Metrology
center, the
comparison test is
made by the
conventional DC
testing method
and the PCT on the
metering CT.

Ratio error <0.05%
Phase
displacement error
<2 min

It’s complying the
requirement of
testing metering
CT in 0.2s.
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The advantage of battery supply
is important when there is no AC
power supply or the AC power is
not stable at site.

The rapid test reduces the field
working time.
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The AC power supply is required, more Battery power supply is given so the test
tiresome can be done as soon as it is instructed.




