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Hacrosiiiee pykoBoACTBO olepaTropa MpeqHa3HaueHo Ul O3HAKOMIICHUS C BO3MOXHOCTSMHU, 3Je-
MEHTaMH YIpaBJICHHS, TIpaBUIIaMH paboThl porpaMMHoOro obecriedeHust PowerTest koropoe obecrieun-
BaeT yIIpaBJIEHUE IPOBEPOUHBIMU ycTpoiictBamu cepun PW400.

Crnucok TepMHHOB U OIpeeNieH i, HCIOIb3yEeMbIX B HACTOSIIIEM PYKOBOJICTBE:.

PowerTest - mporpamMmmuoe obecnieuenue st [TK

Bocmpoussenenue - nporecc GopMHPOBaHUS TPOBEPOUYHBIM YCTPOMCTBOM 3aJlaHHBIX DIIEKTpHYE-
CKUX CHUTHAJIOB.

[IpoBepounoe ycTpoiicTBO - ycTpoiicTBO yHHBepcanbHoe cepun PW400 ympasisemoe mnocpen-
ctBoM PowerTest.

[TpuGop P3A - npubop peneiiHol 3alIUTHI 1 aBTOMATHKH - OOBEKT MTPOBEICHUSI TIPOBEPKH M U3Me-
peHus.

[Ta6on npoBepku - daiin B popmare PowerTest cogeprkaliuii CBEIEHHUS O OCISI0BATEILHOCTH U
rapaMeTpax MpOBEpPKH.

Monyne npoBepku - yacth PowerTest, cnennanusupoBaHHasi mporpaMma Jjisl IPOBEACHUS TPO-
Bepku pubopos P3A 1o onpeneneHHoi MeToanKe.

[Taker mpoBepKHU - CrPyNIUPOBAHHBIN MO ONPENETeHHOMY NPU3HAKY MaKeT U3 HECKOIbKUX MOJY-
JIell IPOBEPKH.

Ortuer 1o npoBepku - Qaiin creaepupoBanHbiii PowerTest o pe3ynbraTaM IpoBeACHHOHN MPOBEp-
KH | CoJlepaluii cBefieHns: 00 nmpubdope P3A, ycioBUsSX MpoBeACHUS IPOBEPKHU, CXEME MTOAKITIOUCHUS ,
pe3yapTaTax U3MEpEeHUsl.

OTtan IIPOBEPKHU - ONPCACTICHHOC COCTOAHUC BBIXOAHBIX CUTHAJIOB TOKAa W HAIIPSXKCHUSA JIA UCCIIC-
JOBaHUS peakiuu nprudopa P3A Ha nanHoe Bo3IeHCTBHE.



1. HazHayeHue nporpamMmmbl

[Iporpammuoe obecnieuenre PowerTest (manee PowerTest) nmpeanasHaueHo i yrpaBiCHUs CIie-
[MATU3UPOBAHHBIMU YHUBEpPCAIBHBIME ycTpoiicTBamMu cepun PW400 npu nmpoBepke u M3MEpeHHs mapa-
METpOB peneiHoN 3auuThl U aBToMaTHKU (P3A) anekTpruyeckux CTaHIWI U MOACTAHIMI B TIpOIecce UX
MIPOEKTUPOBAHUS, U3TOTOBJICHUS, IKCIUTyaTallud U PEMOHTA.

PowerTest mo3Bossier MpoBOAUTH MPOBEPKY B PYUHOM M MOJTyaBTOMATHUYECKOM PEKUME:

e  pere TOKa, HaNPSHKEHUS M YaCTOTHI;

®  peJie HyJIeBO# (IpsMOM, 00paTHOM) TOC/Ie0BATEIIBHOCTH;

®  pelle ¢ TOKO3aBUCUMOM BBIJIEPKKON BPEMEHH;

®  HaNpaBJIEHHBIX 3aLIUT

e uddepeHnraIbHON 3aUTH TPaHC(HOPMATOPOB U IMHUHN JIIEKTPOIepeIay;

® IUCTAaHUMOHHOM W HAIllPaBJICHHOW 3alUThI;

e aBTOMAaTHKH MOBTOpHOTro BKmoueHus (AIIB),

® ABTOMAaTHKU YacTOTHOU pa3rpy3ku (AYP);

e aBTOMAaTHKH BBOja pe3epBa (ABP);

e ABTOMAaTHUKHU CHHXPOHHU3AIUH;

e pabotbl P3A mo 3amucsim aBapuitabix peructpatopo (COMTRADE daiinos);

®  CUETYMKOB 3JIEKTPHUUECKOM 3HEPTHH.



2. YcJioBHS BBINOJHEHHUS POrpaMMbl

MunnmanbsHas TpedoBanus k [TK

*  IIpomeccop ¢ TakToBO# yactoroi - 1 I'T.

*  [lamars oneparuBHas - 512 Moaiir.

. CB00OHAs MaMATh Ha )KECTKOM aucke - 200 Moaiir.

*  Paspemenne monuTopa He metee - 1024x768.

*  Omnepanuonnas cucrema - MS Windows XP unu MS Windows 7.
*  Hurepoeiic - Ethernet 100Mo6wur.

Juis dhopMupoBaHMS TTPOTOKOJIOB mpoBepku B (opmare "Microsoft Word" na I1K momkeH ObITh
MpeIyCTaHOBJICH TEKCTOBBIN penakTop Microsoft Word.

[Iporpamma PowerTest Moxker paboraTh 03 IPOBEPOUYHOr0 YCTPOMCTBA AJIs MOATOTOBKH IPOBE-
POK ¥ TIPOCMOTpa PE3yJIbTaTOB MPOBEICHHBIX MPOBEPOK U3 (DalijioB MPOTOKOIOB MPOBEpKH. lonMHOIICH-
Has paboTa ImporpaMMbl BO3MOKHA MTPH MOAKIIOYSHHH TPOBEPOYHOI0 YCTPOMCTBA.



3. BbInosiHeHHE MPOrpaMMBbl

3.1 IloaroroBKa K HCNOJIb30BAHUIO IPOTPAMMBI

3.1.1 Mucramasuusa PowerTest

s Hayajia MHCTAUISILIUN HEOOXOJJIMO 3aIyCTUTh Ha [K porpammy
"PowerTestSetup.exe". [Ipu 3TOM TOMKHO MOSBUTHCS OKHO:

s

Pucynok 1

Ycranouth nporpammuoe obecrieuenne «PowerTesty, Haxkumas kHonKy «Next» W OTBedas Ha
CTaHAapTHBIE IS MTPOIeCCa MHCTAIIISIIMH BOIPOCHI.

3.1.1 Hacrpoiika noakaiodyenus IIK k ycrpoiicTBy
Yempoticmeo o ymomuanuto umeer cereBoit [P aapec: 192.168.1.133.
Jns obecrieuenus cesizu cieayer ycraHoBuTh [P aapec I1K, kotopeiit momken Obith 192.168.1.X,
rae X — moboe 3Hauenne ot 1 go 255, kpome 133 miist ycTpoHCTB ¢ aHANOTOBBIM BBIXOJOM H 153 st
YCTPOMCTB C IIUGPOBLIM IMTPOTOKOIOM. Macka MmojiceTu JomKHa ObITh 255.255.255.0. (cM. pucyHOK 2)

F

Ceoiictea: MNpotokon MiktepHeta sepouu 4 (TCP/IPv4) M

Obwme

l nﬁDaMETDbI P MOrYT Ha3Ha4aTbCR ABTOMATHHECKK, ECNKM CETb
NOAAEMKMBIET 3TY BOSMOKHOCTb, B MPOTHBHOM CNy4ae NapameTpel
IP MOMHO NONYYWTE ¥ CETEBOMD SAMMHWCTDATOPE.

(&) Dony4uTe IP-anpec a5TOMATHHECKK

@ WcnonesosaTe cneayowwi IP-aapec:
IP-anpec: 192, 168 ., .1 . 10
MacKa nogceTh: BEE . 255.255 . O

COCHOBHORA WKD3:

Monyunte agpec DNS-cepeepa asTOMaTHHECKK
(@ WcnonbsosaTte cneayowme aapeca DNS-tepsepos:

MpeanouTaemeli DNS-cepsep:

AnsTepHaTheHE DNS-cepsep:

[ NoaTsepanTs napateTpsl MW Ebixoae P

[ QK ]’ QTtMeHa ]

Pucynok 2. Hactpoiika cereBbix mapamerpos [IK



He ucnone3yiite pexxum «llonydars [P-agpec aBToMaruuecku», T.K. B 3TOM CIIy4a€ HEBO3MOKHO
YCTaHOBJIGHUE CBSI3U C Ycmpouicmeom.

3.2 3anyck nporpaMmasl

Jlnist 3amycka mporpamMmme MCIIoNb3yeTcsi 3HaY0K PacloNoKEeHHbBIN Ha paboueM cTole: E

3.3 UnTepdeiic ri1aBHoOro MeHI0

[Tocne 3amycka mporpammbl PowerTest Ha skpaHe MOSBIAETCS OKHO TJIABHOTO MEHIO (CM. PHCY-
HOK 3). OKHO pa3feneHo Ha JBE YacTu: B JIEBOI YacCTH PacIIONOKEHO Pa3zAenbl U MOJpa3ienbl MEHIO, a B
MPaBOi YaCTH MyHKTHI BEIOPAHHOTO pa3fiena Wik Mo/pa3/iena.

A20NDVO

Bepcua 1.79

. MakeTsl NpoBepoK W BazoBuie

% basoBoie

Q BricTprit Tect(4L),31) MocnegoeatensHocTe cocToAHr{4U, 6l)

BeicTphiit Tect (4U unn BU, 61) Mopor cpabateisanua (31)

g Hactponku

BricTpwii TecT{UL-L, 31) TapMOHUKKH

’ LabnoHsl n oTueTsl Beictpeii tect{U0-1-2, 10-1-2) 3awnra AnHm

CC CCC

Brictpriil TecT(P, Q, S) COMTRADE nneep
@ Kanubposka

BricTpriit TecT(Z, | const)

z Mopnepika

BricTprii Tect(Z, U const)
BeicTpeiil TecT(Z, Zs const)
Bpems cpabarteiganus

MocneaoBarensHOCTE COCTOANMIA(4L, 31)

CCOCO0OOCC O OO

o | omen|

Pucynok 3. ['maBHOE MeHIO
I'maBHOE MEHIO BKIIIOYAET CIEAYIONIHE PA3Iebl U TOIPA3/ICIbL.

3.3.1 IlakeTbl NpOBepoOK

Paznen mento «llaker mpoBepok» coaepxuT noapaszaen «basossie». [logpazaen conepKUT MOIyIN
npoBepku. [ Hauana paGoThl ¢ OHUM MM HECKOJIBKUMH MOJIYJISIMH MPOBEPKH HEOOXOIUMO aKTHBHU-
poBaTh 3HAYKH pAAoM ¢ Moayisimu. KHomka "Hadare" 3aBepiaeT BHIOOp M BBINIOJIHSCTCS BXOA B BbI-
OpaHHbIA MOy b poBepku. KHomka "OTMeHa" - cOpachiBaeT BBIOpaHHBIC OTMETKHU.

[IpoBepounsie Mogynu nakera «ba3oBble» MpeaHa3HAYEHB! JJIS MPOBENEHUS OTHOCHUTENBHO MPO-
CTBIX MPOBEPOK B PYYHOM HJIM aBTOMATHUYECKOM PEKHMaxX W MO3BOJIAIOT (OPMHUPOBATH AIIEKTPUUCCKUE
CUTHAJTBI 33/IaHHbBIC PA3TIMYHBIMH CIIOCOOaMH: TMHEHHBIC WK (a3HbIe 3HAYCHUS, MOIIHOCTh aKTHBHYIO U
PEaKTUBHYIO, MPSMYIO, OOpaTHYIO U HYJICBYIO MOCIEN0BATENLHOCTH, TApMOHUYECKHI cocTaB. KMmMeercs
MOJIYJIH aBTOMATHUYECKH OIPEeNsIone TIOpOoTH cpabaThiBaHKsI U BO3BpaTa MPU U3MEHEHHH OJTHOTO W3
napaMeTpoB (aMIUTHTY/bI, a3kl U YaCTOTHI); MOILYJIH TIPOBEPKH BpEeMEH CpadaThIBaHUS TPH TIEPEXOJIE U3
NpeJaBapUITHOTO B aBapUIHBIN pEeXUM; MOJYJM ITPOBEPKHU 110 3aJaHHON OIepaTOpOM IPOU3BOJLHON TO-

CJIEZIOBATEIBHOCTH PESKUMOB T'eHEpallii CHI'HAJIOB; MOYJIb BOCIIPOU3BEICHNE OCIIHIUIOrpaMM B hopMare
COMTRADE.

3.3.2 Hacrpoiiku
Paznen HacTpoek BKIIIOYaeT (pyHKIUH 3alaHUs TAPAMETPOB PAOOTHI MPOrPaMMBI U TTOIKITIOYEHHO-
r'0 yCTPOHCTBA MPOBEPKH: CUCTEMHBIE HACTPOMKH U HOMHHAJIbHBIC 3HAUCHNUS TOKA, HAIPSHKEHHUS, YaCTOTHI;

8



rmapaMeTphl CBs3u 10 mpoTokory MOK61850; BRIXOMHOTO HAIMPSKEHHS JOMOIHUTEIHFHOTO MCTOYHHKA
MOCTOSIHHOTO TOKA; PEeXXMMa PaOOThl JUCKPETHBIX BXOJOB; CTaTyC IJUIICH3UH MPOBEPOYHBIX MOAYJICH,
cmeny u 3ananue IP u MAC anapeca ycTpoiicTsa.

(P ONO\

rA-20NOVD

Bepcua 1.79

' MaKeThi NPOBEPOK L ®J Hactpoitku

¥ basoBble
= - % CGuctemHble
i Hactpoiku A .

‘ LLIaBNOHI W OTYSTEI . HononHWTeNnbHBIR MCTOYMHMEK NMTaHnA DC
—

@' Kanubpogska {{0— McKpeTHble BXOAbI

1 Moppepnka ﬁ TNnuenzun

D,’;t Cmena IP agpeca

Pucynok 4. Paznen "Hactpoiiku"

Pasznen «Hactpoiikuy» riiaBHOrO MEHIO COIEPIKUT CIICAYIOUIME MyHKTHI MEHIO (CM. PUCYHKE 4):
- «CHucTeMHbBICY;

- «/lonomauTeNnbHBIN NCTOUHKMK MUTAaHUSS DC»;

- «/IuckperHbie BXOIbI»;

- «JIumeHzumy;

- «Cmena IP agpecay.

CucreMHble HACTPOHKH

& System Settings
Voltage(LL) [100.000 v
Current 1.000 A
Frequency '50.000 Hz
Debounce 07 mS
com ‘Ethemet -  Model w3 -
Type AnalogOuput  ~
Protacol [Eceissoa2
GV
PTRatio:[220000 |y, [100000 |V CTRatio:|500000 [a 7 [5000  |a
G20V
PTRatio:[ 110000 | kv/ [100.000 |V CTRatio:[500.000 |A 1 [5000 A
63
PTRatio: | 110.000 | gy / [100.000 |y CTRatlo:| 500.000 |A 7 | 5.000 | A
[7] Primary Parameter
[V] Primary Para. Output (For IEC1850-8-2)

Pucynok 5. CucteMHbIe HACTPOHKH
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OKHO CHCTEMHBIX HAcTpoeK (CM. PUCHOK 5) COAEp:KHUT HAaCTpanBaeMble CHCTEMHBIE MapaMeTphl

MpHUBeACHHBIC B Ta0muIe 1.

Tab6muna 1. CucreMHbIC HACTPOUKH

ITone Hasnauenue [Ipumeuanue

Voltage LL Homunansnoe nuneitnoe Hanpsoxenue(Un) o ymonuanuio 100B

Current HomunansHbIH TOK

Frequency HomunanwsHas yacrora o ymomdanuio 50 I'ig

Debounce Bpemss ¢unpTpa aHTHApeOe3ra TUCKPETHHIX | GHIBTPYIOTCS  WUMITYJIBCHl  JIJIH-
BXOJIOB TENFHOCTHIO MEHBIIIEH 3aJJaHHOTO.

COM Tun wuHTepdelica cBs3m ¢ npoBepouHbiM | Kak mpasuio, kanan cBszu "Ether-
YCTPOWCTBOM net"

Model Mogenb MpOBEPOYHOr0 YCTPOMCTBA BreiOupath He TpeOyercs T.K.

oIpesieNsieTcsi aBTOMATHUECKU TPH
MEpBOM BKJIFOUCHHH

Type Bri6op THTIa TPOBEPOYHOTO YCTPOHCTBA: IP anmpec ycrpoiicTBa C aHanoro-
- YCTPOMCTBO C aHAJIOTOBBIM BBIXO/IOM BBIM M LU(POBBIM BBIXOJOM pas-
- YCTPOMCTBO C BBIXOIOM MO IH(PPOBOMY MPO- | JHUCH
Tokony (Hanmpumep MOK61850)

Protocol Bri6op 1u¢poBoro mpoTokosia B COOTBETCTBUHU | JIOCTYIHO TOJIBKO TMpH BBIOOpE
C KOTOpBIM OyzmeT (OpMHPOBAThCS BBIXOIHBIC | YCTPOMCTBA C BBIXOAOM IO IH(PO-
CHUTHAITBI BOMY ITPOTOKOITY

GI1 (V,]) [Tone 3amanus ko3 duIMeHTa TpaHCHOPMALUU
MIEPBUYHBIX LIENENH IS MEPBOM I'PyNIbl BBIXO-
JIOB IPOBEPOYHOTr'0 YCTPOHCTBA

G2 (V.,I) [Tone 3amanus ko3 duIMeHTa TpaHCHOPMALUU
MEPBUYHBIX IIEeNel JJIsl BTOPOH TPyl BBIXO/IOB
IIPOBEPOYHOI'0 YCTPOICTBA

G3 [Tone 3amanus koadduimenta Tpanchopmaimu | Vicnonp3yercs ¢ yCTpOHCTBaMH C

NIEPBUYHBIX HeHeﬁ I TpeTeﬁ T'pynnbl BBIXOO0B
MPOBEPOUYHOr0 YCTPOMCTRA.

UG POBBIMHU BBIXOJJAMH

Primary Param-
eter

[TpusHak 0TOOpa)KEHUS BEIWYMH B MEPBUUHBIX
3HAYEHUAX TOKOB U HANPsHKEHUN

Primary  Para.
Output for
IEC61850-9-2

[Mpu3Hak oTOOpakeHUS] BETMYUH B MEPBUYHBIX
3HAYCHUSX TOKOB W HaNpsDKEHHH mpH padore ¢
IU(PPOBBIMHU YCTPOHCTBAMH.

10




JonoanuteabHbIii ncTOYHUK nuTanusa DC

3008 i
250B
2208 ol
110B
48B
24B
158
10B
5B

Opyroe
Bbikn. =

48.000V

[ Set l [ OTMeHUTB l

Pucynok 6. Perynarop nonogHUTETFHOT'0 HCTOYHHUKA TIOCTOSSHHOT'O TOKA

OKHO 3aJjaHus BEIXOAHOTO HAIpPsHKEHUS NCTOYHUKA TIOCTOSHHOT'O TOKA MCIOIB3yeMOro Ui MUTa-
HUs poBepsieMoro npudopa P3A. McrouHuk ¢opMupyer BBIXOTHOE HANPSDKEHHE HEMPEPBIBHO: B MPO-
1ecce BOCIIPOM3BEICHHS U B MTay3ax B padoTe.

BeIxonHOE HampspKeHUE MCTOYHMKA 33Ja€TCsl NEPEMEIEHUEM JIBHXKKA PEryJIsTOpa MEXAy CTaH-
JApPTHBIMU 3HAYECHUI HAIIPSDKEHUN UM BBOJIOM IPOM3BOJIBHOIO 3HAYEHUS B COOTBETCTBYIOILEM TIOJIE.

JAuckperHbie BXOAbI

[ KoHbMrypaLma AUCKpeTHBIX — - — - @
[uckpeTHole  Cyxoil KOHTaKT Hopm. cocT. OTobpask. Mopor
Al ] 3axpel - | | EEERL - 448
B/2 ¥ | 3akpsi ~| | Buicok ~| 158

c/3 4 | 3akper | | Beicor -] |155
Dr4 2 [ 3akper | [ Beicor -] 158
E/5 2 | 3akper -] [Beicor | [158
Fi6 ~ | 3akper | [ Beicor -] 158
GI7 ¥ | 3akper -] [Beicor | [158
Hg v | 3akper ~| [ Beicox -] 158
[200.0008
owait | [ Heaw | [ Omenm |

Pucynok 7. OKHO HaCTPOWKH pexXMMa PaOOTHI IMCKPETHBIX BXOJIOB

Hacrpoiika pexxnma paGoOThl TUCKPETHBIX BXOJOB BO3MOXKHA TOJILKO MPH TOAKIIOYEHHOM IPOBe-
POYHOM yCTpOMCTBE MOCIie HaxkaTus KHONKH "OHmaifH".

Kaxnplii AUCKpeTHBIN BXOJl HACTPAUBACTCSI HE3aBUCHMO U MOXKET paboTaTh B JIByX PEKUMaX, 3a-
naBaeMbix "ranoukoi” B cromnbie "Cyxoi koHTakt". [Ipu pabore QUCKPETHOTO BXO/A B PeXHUME "CyXOii
KOHTaKT" COOTBETCTBYIOIIAS TajlouKa JOJDKHA OBITh ycTaHOBIIeHA. J1st paboOTHI B pekUMe "KOHTAKT 110
MOTEHIIMaIoM" HeOOXOAMMO CHSTh TaJOYKy U B OTKpBIBIIEMCs mone croioma "Ilopor" 3amate HeoOXo-
JMMBIH Topor Hampsbkenus nepekiroueHus. Ctonoer "Hopm. coct. Otobpak." 3amaer JOrHYeckoe co-
CTOSIHHE BX0JIa (HOPMAJIbHO 3aMKHYTHIN MM HOPMaJbHO PAa30MKHYTHIN) B Pa3IMYHbIX PSKUMaX paboThI.

11
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Pucynok 8. OkHO cocTOsTHUE JTUIICH3UH

MeHI0 IPOBEPKH JTUIIEH3UH MTO3BOJISIET BHIOPATh (aiil cojepiKaliuii CBECHUS O JTUIICH3UN HH/IH-
BUIyaJIbHOIO JUJIS1 KaXA0r0 MOAYJIA IpoBepKy. Dailyibl TUIIEH3UI 110 YMOIYaHUIO PacIloyiaraloTcs B Mam-
ke "C:\PowerTest\Test Template". Boibepute nnTepecyromuii (aiiia mpoBepodHOro MOIYIS C paciInpe-
HueM "*.tpl". B oTkpbIBIIEMCS OKHE (CM. PHCYHOK 8) O0TOOpa)KaroTcs CBEACHUS O JIUIICH3UH K MPOBEPOU-
HOMY MOJYJIIO Takue Kak: Mims monb3oBatens; CepuitHbIi HOMep MPOBEPOYHOr0 YCTPOHCTBA 32 KOTOPHIM
3aKperuvieHa TeKylas JuieH3us; Jlata akTuBaluu JTUIEH3UN; CPOK EHCTBUS JMIIEH3UU OT JaThl aKTHBA-

HH.

Cwmena IPanpeca

WHTepdeiic:

| Realtek PCle FE Family Controller _'J

Tekywwii IP-agpec

IP-agpec ‘ 192 168 . 1 _ 133

Mackn nogcetu } 255 . 255 . 255 . D

lilreo3 ‘ 192 . 168 . 1 1

MAC-agpecos ’U_ W ’? ’?]1—]@

W3meHenue IP-agpeca-

IP-agpec | 192 . 168 . 1 . 133
Mackn nogcetn ‘ 2656 265 286 . O
Hirios | 192 . 168 . 1 1

MAC-agpecos ]0— W ]W ,? 11_ W

IP Address:192.168.1.10

YmonuyaHue J MeHATs ‘

Pucynok 9. Okno cmens! [P anpeca

OxHo cMenbl IP-anpeca oToOparkaer Tekylirne HaCTPOMKH aapecanuu B moie "Texymuit [P-ampec”,
a TaxoKe TO3BOJISIET 3a71aTh HOBBIM [P-anpec mpoBepounoro ycrpoiicrsa. Cmena IP agpeca moxker mona-
JNOOUTHCS TTPH HEOOXOIUMOCTH BKJIFOUEHHS TPOBEPOYHOTO YCTPOWCTBA B JIOKATBHYIO CETh MPEANPUSATHS
W opraHuzanuu jfoctyna Kk Hemy ¢ Heckonbkux [IK. Jlnsg cmens! agpeca B none "M3menenne IP-anpeca”
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HEO0O0XOAMMO BBECTH HOBBIW aJIpec MPOBEPOYHOI0 YCTPOMCTBA M HaXkaTh KHONKY "Mensts". [Ipu ycnen-
HOI cMeHe anpeca opmupyercs cooduierue "Success", B mpotuBHOM ciydae "Online Failure!"

3.3.3 IIIa0J0HBI M OTYETHI

Pa3nen 111ab10HOB ¥ OTYETOB MO3BOJISET OTKPHITh PaHEE CO3MAHHBIC M COXPAHEHHBIC (hailyibl 11a0-
JIOHOB ¥ TIPOTOKOJIOB (OTYETOB) MPOBEPOK. PEeKOMEHIyeTcsi MCIOMb30BaTh 3TOT MYHKT MEHIO JUISl OTKPBI-
THUSI paHee CO3[aHHBIX HIA0JOHOB HJIM MPOTOKOJIOB, TaK KaK IMPU OTKPBITHH 3THX (hailyioB Hermocpea-
CTBEHHO M3 MOJYJISl TPOBEPKU MOXKET BO3HUKHYTh OIIMOKA M3-32 HECOOTBETCTBHSI OTKpBhIBaeMoro (aiiia
1 TEKYIIEro MO0 TIPOBEPKH.

r4-0ONOvVO

Bepcua 1.79

. MakeT NPORSPOK “ i WafinoHs w oT4ETH
¥ GasoBuie

’ Hacrpofm m Wafnok

il Mporoxan
< o LlaGnous K oTHe TSl - =

‘ KanwbBposxa

2 Noanepwna

Pucynok 10. Pa3aen "IllaGmoHbl 1 oTueTh"

HIa6aoHbI

[Tynkt "[1abaoHbI" MO3BONSIET OTKPBITH (haiiyibl 11a0I0Ha MPOBEPKH ¢ pacimperueM "*.tpl". [Tpu
OTKpbITHH (hailyia aBTOMAaTHYECKH OTKPBIBAETCS TOT MOJIYJb MPOBEPKU, B KOTOPOM OBLI CO3JIaH 3TOT
m1adJIoH

ITpoTokoJibl

[TynkT "IIpoTokonbl" MO3BONSIET OTKPBITH (haiiyibl oTYeTa O IMPOBEepKe ¢ pacmupernueM "*.rpt". [Ipu
OTKPBITHH (aiiia aBTOMATHUECKH OTKPBIBAETCS TOT MOJIYJIb IIPOBEPKH, B KOTOPOM MPOBOAMIACEH ITPOBEP-
Ka.

3.3.4 KanuOpoBka

Pa3nen xaamOpoBKH COMEPKUT (DYHKIMU MO KaJIUOPOBKH YCTPOWCTBA M ero moeepke. Jloctym k
(YHKIUSM TIOBEPKA M KATUOPOBKM BO3MOXCEH IPH IOKYMKE CIHENHaIM3HPOBAHHOTO IPOrPaMMHOTO
oOecrieueHus s KaauOpPOBKY MPOBEPOYHBIX YCTPOMCTR.

13



r4-ONOvO

‘ MakeTs NpOBSPOK S04 KanuBposka
¥ GasoBmie

. flosepsa
ﬁ‘ Hactpoixn @

@- Kanufiponxa
" Lla6RoHed W GT4ETEI o

Kanwfpoaxa

: MNoanepmea

Pucynok 11. Pazaen "KanuOposka"

3.3.5 Iloaaepxka

Paznmen mojnepKM COIEPKUT CHPABOYHYIO JOKYMEHTAIMI0O Ha MpOrpaMMHOe oOecrieueHHe,
YCTPOMCTBA MPOBEPKU U CCHUIKY Ha CAUT TEXHUYECKOHN MOAICPHKKH.

. MakeT NPOBSPOK e DNoppepmca
¥ GasoBwie

& Hacrpoim @ Nowymesraas
° LUatroHs W oTYeTE m Tlesacyiie

@ ranwbpoara g\( Murepher cais

«» Tognepmra

Pucynok 12. Paznen "Tlomnepxka"

JdoxymeHTanus

OTKpBIBaeT MaIky ¢ JOKyMEHTaI[uel Ha MPOrpaMMHOE 00ecIieueHre U IIPOBEPOYHbIC YCTPOHCTBA

ITomomb
OTKphIBaeT BCTPOCHHYIO CIIPABKY IS YIIPABJICHUS TPOrPaMMON

HNHTepHer-caiiT
OTKpBIBaET CalT MOIEPIKKU

14



3.4 Unutepdeiic MoayJisi NPOBEPKH
Bce npoBepounbie MOy UMEIOT HHTEPQEHC CXOKHI MPUBEACHHOMY Ha pHCYHKe 13.

1 2 3 4 5

L PowerTest -
Gaitn Watnonoe®@Buoga  Mpotoron  Hactpoikn  Miver

sl@|Eg|a| =] b <@

TecridV.

(] Buecrpead recr(4V.30 / / / =
Ne TMposepra | Fran/ | Buop [C...| - o / & Cricox nposepox
11 Beierpuh et (4. [ v T / N\ E6ucrpust vectdV 3)
v
3 | [u) [V iic EBpeun
/ \ I'apmomlm
180 L
6 Ub /

Mapasatond | Mcxpenem | Cosmemeran | Booa pesypfiraron | GOOSE |

Hanprsesine Tow 120.0008 % 40.000A

Juavenn ®aza  Yacrora Jwavenn ®aza  “acrora = i —

Ua[ WnB | 000° [50.000ry | la [0.000A [ 0.000° [50.0007y ) 5 50,0007y

Ub [ WnB [-12000° [50000Ty | W [ 0.000A [-120.000°[50.000 Ty i - . 50,0001y

Ue [ WnB [ 120.00° [50000Ty | | 4 [ D.00DA [120.000° [50.000Ty 3 57.735 . 50,0000y,

uz[ 0B [ owoo* [so.000ry 2 50,000y,

80008 Tooooc Dl Buedl 0"
ude [ Bu. speatn | B2l Bacil i Siohich
Benaine [Ua,UbUc | [Aunniryas =] I" pc Chpoc 50,000y
{Unliille i It |
War 058

|
l—l— ] 0.0000 | @@ &l l‘ - e

)G |acacaaumau
Oxangarne 1{[ 8 \7 \8 ‘10 Num

N ALK n le v any[FE] ese

Pucynok 13. UuTepdeiic moayns nposepku "beictpsrii Tect 4U, 31"

HuTepdetic okHa BKIIIOYACT CISAYIOMUE (YyHKIIMOHAIBHBIC YaCTH:
1 — cTpoka BBITIAAIONTINX MEHIO;
2 — HaHEJb «TOPSYUX) KHOIIOK;
3 — 00sacTh 3a/1aHUS ATAIIOB IIPOBEPKU;
4 — o0nacTh OTOOPaYKEHHMSI TAPAMETPOB BBIXOIHBIX CUTHAJIOB M X0JIa TIPOBEPKU;
5 — CIIMCOK MOJYyJIEH IPOBEPOK;
6 — 00J1aCTh 3a/1aHMST OCHOBHBIX [TAPAMETPOB 3Tara MIPOBEPKH;
7 — KHOIIKM BBI30Ba JIOMOJIHUTEIILHBIX APaMETPOB HACTPOCK;
8 — 005acTh 0TOOpPaKEHHUs CTaTyca MPOBEPOYHOI'0 YCTPONCTRA;
9 — KHOIIKY yNpaBJICHHUs IPOLIECCOM MPOBEPKH;
10 — 00acTh OTOOpaXKEHUST U3MEPEHHBIX 3HAYCHUH KaXKJI0r0 dTara;
11 — ob6acTh UHGOPMAITMOHHBIX COOOIICHUT.
Hurepdetic PowerTest npemocraBisieT onepaTopy CpeaCcTBa YIpPaBICHHUS XOJ0M IPOBEPKH, TaKUE
Kak:
—  yIOpaBJjicHHE MOIYJISIMHU IIPOBEPKH,
—  ymOpaBJIcHHE 3TalaMU IIPOBEPKH,
—  BBIBOJ Ha DKpaH rpadKa BEIXOAHBIX BEKTOPOB,
—  BBIBOJ Ha DKPaH X0ja MPOBEPKH,
—  KOHTPOITb HaJI XOJOM IPOBEPKH ,
—  BBIBOJI Ha 9KpaH COCTOSHUS OIEpalliy, BHITOJHAESMON CPEACTBAMH aIllapaTHOro 00ecIeyeHus,
—  COCTaBJICHHE OTYETOB O ITPOBEPKE,
—  ympaBJIeHHE TECTOBBIMH IIA0JIOHAMH,
— ympaBieHnne GyHKIHMeH KOHTPOIS BEIXOMHBIX TaHHBIX,
— ympasjeHHE QYHKIMEH perucTpaiyuy Xoaa IpOoBEPKHU.
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3.4.1

Brinagariiee MeHIO

Ctpoka BEIIAAAIONINX MEHIO UMEET CIICTYIONIYIO CTPYKTYP BIOXKEHHBIX MEHIO:

"®aiin [11a00HOB" COCTOUT U3 NOAMEHIO

OTKpBITH - OTKpBIBAET (aiin madioHOB

JobaBuTh - nobasiser u3 daiina madioHa MOTYIb TPOBEPKH

BepHyThcsi K Hayaly - TOBTOPHO OTKPBIBAET TEKYIIMH (hailyl mabiioHa ¢ W3HAYAIbHBIMU
HAaCTpOWKaMH

Brixon - 3aBepiiaer paboTy MOIYIIsI POBEPKU

"Beixona"

CoxpaHHuTh Ia0JI0H - 3aMKUChIBACT TEKYIIH MA0JOH B (haiin

"[Iporokon"

CoxpaHUTh - COXpaHsieT B (haiil pe3ylbTaThl IPOBEPKH

OTKpBITH - OTKPBIBAET U3 (aiina pe3ynbTaThl MIPOBEPKU

Nudopmalius - OTKpbIBA€T OKHO 3aJaHUs CBEICHUM O IpoBepsieMOM 00beKTe U HMH(OpMa-
LU BKJIFOYAEMOU B ITPOTOKOJ

CdopmupoBats - hopMHPYET MPOTOKOI

Otnpasuts B Word - hopmupyer nporokon B popmate Microsoft Word
[Nonp30BaTENbCKUIT - HACTPAUBACT MOJIL30BATEILCKYIO (POpPMY IPOTOKOIIA

"Hactpoiixu"

CucTeMHBIE - OTKPBIBAET OKHO CHCTEMHBIX HACTPOCK TJIABHOTO MEHIO

JIMCKpEeTHBIC BXOIbI - OTKPBIBACT OKHO HACTPOCK AUCKPETHBIX BXO/IOB INITABHOTO MEHIO
Beixon nutanust DC - OTKpbIBaET OKHO HACTPOEK TOMOJTHUTEILHOIO UCTOYHUKA MTOCTOSH-
HOT'O TOKa TJIaBHOT'O MEHIO

GOOSE noamnucka - BeI3bIBacT OKHO HacTpoiiku noanucku Ha GOOSE coolmeHus
GOOSE ny6nukanus - BeI3bIBaeT 0KHO HacTpoiku myonukaimu GOOSE cooOrienuit
OKCIIOPT - 3aMKMChIBACT HACTPOMKH B (paiii ¢ pacmupenuem "*.csg"

Hmnopt - *MIOpTUpPYET HACTPOWKH U3 (aiiiia ¢ paciupenneM "*.csg”

"UucTpymMeHThI"

Bekropa - BeI3bIBaeT OKHO HHCTpyMeHTa "BekTopa"

Ocmwiorpad - BbI3bIBaeT OKHO MHCTpyMeHTa "Ocumiuiorpad”

Peructpatop - BbI3bIBaeT OKHO HHCTpyMeHTa "Peructparop"
yM

"Bux"
e Macmrab + — yBenn4ymuBaeT MaciTad B OKHE OTOOpasKeHUsI X0/1a TIPOBEPKH
e Macmrab - — ymeHbIaer MacimTab B OKHE 0TOOpaKEHHS X0/1a TIPOBEPKH
"CnpaBka"

WHunekc - BbI30B 00111ei cripaBku 1o PowerTest

O PowerTest - BBI30B OKHa cBelleHUH 0 Bepcuu mporpamMmbl PowerTest

O npoBepOYHOM YCTPONCTBE - BHI30B OKHA CBEIEHHUI O MOAKIIOUEHHOM yCTPOMCTBE MpO-
Bepku: Mogenb; Tun noakinrouenus; MakcumManibHOE BBIXOAHOE HANpPsHKEHUE M TOK; Ce-
puitHBIN HOMep ycTpoiicTBa IpoBepku; CBeneHUE O JaTe ero M3rOTOBIEHUU W MPOBEPUB-
IIIEM JIMIIC; CBEICHHUS O KOHEUYHOM TI0Ih30BaTese (CM. pUCYHOK 14)
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F =
O ycr .nposekin &J

Mopgens ’W
COM-nopt ’W
Makc. HanpsxeHue ’W
Makc.. Tok ’W
Cep .Homep ’W
Vlcnerarens ’W

fata 2011-6-28;
Ver(ARM)/User orue

OTmeHa

Pucynok 14. OxHO cBeeHui 0 yCTpOHCTBE MPOBEPKU

3.4.2 "Topsiune' KHONKH
DyHKIIMN KHOIOK OBICTPOr0 BBI30Ba MPUBEACHBI B TAOIHUIIE 2

Tabauna 2
"T'opsiuas" kHOMKA Ha3nauenue
B Br130B nnctpymenra "Bekropa”
@opMHUpOBaHHE OTYETA IPOBEPKH

dopmupoBanue otyeta rposepku B MS Word

dopmupoBaHue OTYETA IPOBEPKU B (popmaTte MoJib30BaTENS

Br13oB nnctpymenra "Ocuusuiorpad”

Br130oB nnctpymenra "Perucrparop”

BrI30B cipaBku

Brrouenue/oTkimoueHne pexnma "BBICOKOM MOITHOCTH"

Br160p Bua oToOpaXkeHus mapaMeTpoB U X0Ja MPOBEPKU

Br160p okHa MpocMOTpa pe3ynbTaTOB U3MEPEHUN U TPUMEUaHu

VYBenuueHue U yMeHblIeHHs MaciTada rpadukos

3arpys3ka no uugpoBoMy HHTEpPEICy U3MEPEHHOTO 3HAUCHUS

3arpy3ka no uugpoBoMy HHTEpPEICy pe3yIbTaTOB U3MEPEHUM

KHormka BbI30Ba 0KHA OTOOpa)keHUs [MapaMeTPOB BBIXOIHBIX CUTHAJIOB U
X0J1a MPOBEPKHU

KHormka BpI30Ba OKHA 0TOOpa)K€HHsI M3MEPEHHBIX 3HAYEHUI Ha KaKJIOM

oTare

3.4.3 OobaacTp 3a1aHKs ITANOB IIPOBEPKHU

OO6nacTh 3a/1aHKs ATANIOB UMEET OAMH WM Oojee HAOOPOB 3HAYEHHI BBIXOJHBIX CHTHanoB. Kax-
JBIH 9Tan MPOHYMEPOBAaH, MOXKET MMETh MHIUBHyalbHOE Ha3BaHME, a TAKXKE BKIIOYACT B ceOs MO
"Bei6op" u "Craryc". [Tone "Bribop" 3amaercst orepaTopoM U NpeAHA3HAUYECHO IS BKIFOUYCHUS U OTKITIO-
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YeHUs! BEIOPaHHOTO dTara MpoBepkH, a B mone "CraTyc" oToOpakaercs pe3ybTaT MPOBEpKH Ha JaHHOM
JTarne, eciy ObUIM 3aJlaHbl T'paHHIl cpabaThIBaHUS MO JAUCKPETHOMY BXony. [IpH yIOBIETBOPHUTEIEHOM
pe3yabTaTe MPOBEPKU 0TOOpaXkaeTcs 3HaK "+", Py HEeYIOBJIETBOPUTEILHOM — 3HaK "-".

KomuuecTBo 3TanoB He orpannyeHo. OnepaTop MOXKET 00aBIsATh M UCKIIOUYATh 3TaIbl Yepe3 Me-
HIO BBIOOpA, BBI3BIBAEMOTO MPH HAXKATHH MPAaBOi KHOMKOHM MBI B 3TOM o0nactu. Hekoropsie Momynu
MPOBEPKH MMEIOT CIICHUANbHBIC KaJbKYIISATOPBI ISl pacdyera dTaroB MPOBEPKU U OBICTPOro MX Jo0aBiie-
HHUC. HepeKJHoquHe MCXKAY STallaMyi MOXCET MPOUCXOAUTH BPYYHYIO UM aBTOMATHYCCKU W 3aBHCUT OT

BBIOPAHHOT'O MOJYJISI IIPOBEPKHU.

3.4.4 OobaacTb 0TOOpAKEHMS TAPAMETPOB BBIXOAHBIX CHTHAJIOB M X012 IIPOBEPKHU
B B | B | e @ |

B nakere mpoBepok "ba3oBbrit" mone MoxeT uMerh 4 OCHOBHBIX BHJIAa MPUBEACHHBIX HAa PUCYHKAX
15-18.

BI/IZ[ 9TOT'0 IIOJIAI MOXKET MEPCKITIOYATHCA COOTBECTCTBYIOIMMHU KHOIIKaAMHU

BeK'l'OpHaﬂ anarpaMma u 'raﬁJmua ImapaMmeTpoB BbBIXOAHBIX CUTHAJ/IOB

T

Uc
u
180 2 0
Ub
150.000B -90 30.000A
Hazepauwe 3HaueHHe Yron Yactora
57.735B 0.000° 50.000Iy
57.735B -120.000° 500000y
57.735B -240.000° 500000y
0.000B 0.000° 50.000y
0.000A 0.000° 50.0000y
0.000A -120.000° 50.000Iy
0.000A -240.000° 50.0000y
Pucynok 15.
JKpaH caMonucIa
‘ .
. . . e Cw
| | Pesynerar
|1 3nauenne otkmiouerna=1.040A Cbpoc swauernn=0.800A Ret. Factor=0.769 Bpema=00770S
Pucynok 16
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DKpaH caMOIKCI[a 0TOOpakaeT U3MEHEHHNE BO BPEMECHU 3HAYCHUH BBIXOJHBIX CUTHAJIOB, JUCKPET-
HBIX BXOJIOB U BBIXOJIOB (CM. PHCYHOK Ne).

OOHoBneHns MH(POpPMAIMK HA TIOJIE OTOOPAKEHHsS MPOUCXOAUT C 3ama3jblBaHMEM, 10 Mepe T0-
CTYIUICHHS JIAaHHBIX OT TPOBEPOYHOro ycrpoiicTBa. [loaToMy moiie MOXKeT HEKOPPEKTHO OTpa)kaTh XOJ
OBICTPOTEKYIINX TporieccoB. /sl aHanM3a TakuX MPOLIECCOB HEOOXOIUMO IMOIb30BATHCS HHCTPYMEHTOM
"Perucrpatop".

B HmxHeil yacti oroOpa)kaercst crtaTyc AMCKPETHOrO BXOJa/BBIXOJA B Mpolecce mpoepkd. Ha
rpaduKe Mo MIETYKY MBIIIH 0TOOpaXKaroTCst 3HAYEHHSI BEIXOJHBIX CHTHAJIOB.

3ajanHble 3HAYEHUSI TOTOJHUTEIbHBIX MAPAMETPOB HACTPOEK
OKHO 3aJJaHHBIX 3HAYCHHI 0TOOPaKaeT CBOJIHYIO TaOIHIly JOIOIHUTEIBHBIX ITApaMETPOB IIPOBEP-

KH.
Hmsa Bap TNoruka
Tyct. Tset 1.000c
Bpema npeppexuma PreFaultTime 0.5¢c
MoBpexgeHe FaultType A-E
Pucynok 17

I'pauk 3aBHCUMOCTH
I'paduk 3aBECUMOCTH 0TOOpaXx)KaeT B rpadyuuecKOM BHJIE MPOBEPSEMbIE 3aBUCHMOCTH.

X(Om) 727 8880m
28 1-
+ R(OM)
Pucynok 18

3.4.5 Cunucok nposepok

Crucok IpoBepOK COIOCP)KUT CIIMCOK 3arpy:KeHHbIX Moayiieil nposepku. [lone nos3ponser onepa-
THUBHO TEPEKITI0YaThCsl MEXAY Pa3IMYHBIME BUJaMHU POBEPKH. BBIOWPATh OAMH WM HECKOJIBKO MOIY-
JIeH IS IPOBEEHMSI TIPOBEPKHU.
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3.4.6 Oo6sacTh HACTPOEK OCHOBHBIX IAPAMETPOB

310 nojae UHIUBUYaIbHO ULl KaXKJ0ro MOAYJIS IIpOBepKU. B naHHOM paszele IpUBEAEHO onuca-
HUE€ HAaCTPOEK IMapaMeTpoB, KOTOPBIE MOTYT BCTPEYAThCA B PA3IMUYHBIX TPOBEPOUYHBIX MOAYIIX. HANBH-
JyaJdbHbIE HACTPOHKH CMOTPUTE B COOTBETCTBYIOIIEM ONMMCAHUN Ha MOIYJb MPOBEPKHU.

3ananue napaMeTpoB BHIXOHOT0 HANIPSKEHUS
HanprxeHne
3Hauenn Gaza Yactora
Ua| VnB | 0.00° [50.000My
Ub | vnB [-120.00° [50.000 Iy
Uc| VnB [ 12000° [50.000Ty
Uz| 0B | 0.000° |[50.000Ty

Udc | 48.000 B

[epBoIii cToNOEI 3a1aeT ACHCTBYIOIIEE 3HAUCHUE HAMPSKECHHUS, BTOPOH - yron (a3oBoro cIBura,
TPETHH - YACTOTY JUIS KaXI0oH (a3bl MHIUBHUIYaTbHO.

3ananue mapaMeTpoB BBIXOJHOI0 TOKA
Tok
3Hayenn @Pasa  “actota
la | 5.000A | 0.000° |50.000 My
Ib | 5.000A [-120.000 °|50.000 Iy
lc | 5.000A [120.000° [50.000 'y

[epeerii cronberr 3aaeT AeHCTBYIONIEE 3HAYEHHE TOKA, BTOPOH - yroi ()a30BOTO CIBUTA, TPETHH -
YacTOTY JJIs KaXKI0H (ha3bl MHAMBHIYAJILHO.

KoHTekcTHOEC MEHI0

[Ipu HakaTHe HA MPaBYIO KHOMKH MBI Ha PA3IMYHBIX MOJISIX (GOPMUPYETCS COOTBETCTBYIOIIEE
KOHTEKCTHOE MEHIO.

B mone "3Hayenuwe" 3ajaHWs HaNpsDKEHHS MEHIO TIO3BOJSICT BHIOpPAaTh OMHO W3 CTaHJAPTHBIX
HaNpsHKEHUH, TM00 CKOMMPOBAThH TEKYIIee 3HAUEHHE Ha BCE OCTAJbHBIE (ha3bl.

UdHom
Hone

CanHEKOED

B none "3nauenne" 3a1aHus TOKa MEHIO MTO3BOJISET BHIOPATh OJHO U3 CTAHAAPTHBIX HANPSIKECHHHH,

JI100 CKOITMPOBATh TEKYIIEEe 3HAUCHHE Ha BCE OCTAJIbHBIC (ha3bl.

OanHakoeo
1A
5A

Hone

B none "®aza" 3amanus yria $a3oBoro capura MEHIO MO3BOJISIET 3a7aTh Yroll )a30BOro CABUTA B
IBYX ApYyrux (azax OTHOCHUTENBHO yriia B BEIOpaHHOW (pa3bl uis caydas mpsiMOro WM 0OpaTHOTO 4depe-
noBaHus (pa3 CUMMETPUYHOM cucTeMsl. Mnu 3aaTh HynneBoe 3HaueHHe yroi (pa30Boro cBura.
Mpamoe yepegoBaHue

OBpatHoe yepegosanune

Hone
B none "Yacrora" 3amanus 9acTOTHI MEHIO MO3BOJISIET 3a1aTh 9acToTy S0 wmu 60 ' uam cromupo-
BaThb TCKYIICC 3HAYCHUEC YaCTOThI HAa BCC OCTAJIbHBIC KaHAJIbl TOKA U HAIIPSKCHUA.

50 Iy,
60 'y,
OnuHakoBO
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Pylmoe U AaBTOMATHY€CKO€ U3MCHEHUE IMTapaAaMETPOB N'€EHEPUPYEMbIX CUTHAJIOB.

Ilone 3a0anus usmensaemozo 8pyuHyIO napamempa

Benwnuunz | Ua,Ub,Uc leMI‘IJ‘IHTWJ,Ej

War 05B 00B

Hucnanaromme cnmcku "Benuunza" MO3BONSIOT BBIOPATh W3MEHSACMYIO BCEIMYMHY: OJUH KaHAJ
mo00 mapy WM TPOHKY KaHaJOB HANPSDKEHUS WIIM TOKa, BbIxoj uctouHuka DC. Curnan BEIOpaHHOTO
KaHaja (KaHaJOB) MOYKET U3MEHATHCS BPYUHYIO 110 OJJHOMY M3 CIEAYIOIINX MapaMeTpoB: ACHCTBYIOIEMY
3HAYCHUIO, YTy ()a30BOro CIBUTA, YACTOTE.

[Ipumeuanne. B pexume nocrosuHoro Toka (DC) BO3MOXKHO M3MEHEHHE TOJIBKO JIEHCTBYIOIIETO
3HAYCHMUS.

[Mone "Hlar" ycraHaBiMBaeT BEIMYMHY U3MEHEHS BHIOPAHHOTO MapaMeTpa MpH KakJOM Ha>KaTHH
COOTBETCTBYIOIEH KHOIIKH.

Knonku ynpasnenus usmeHaemvi;m napamempom
O06nacTp 3a1aHKSI TAPAMETPOB COICPKHUT JIBE KHOIIKA U3MEHEHUS TTapaMeTpa.

Kuomnku npomy6nmpoBansl knaBuiiamu "BeepXx" 1 "BHU3" Ha kiaBuatype [1K.

[Mpumeuanne. KHonku umerorcst TONbKO B MonyJisax "beicTperiii Tect" u "I"apmoHuku".

HakaTus Ha KHOIIKH MPUBOAUT K COOTBETCTBYIOIIEMY YBEITUYEHHUIO UIIM YMEHBIICHUIO BEIOPaHHO-
o rnapamerpa.

n n
Knomka "Pono" &3] mo3Bomnsier ckaukooOpa3HO M3MEHUTh HECKOJBKHX ITapaMeTpOB BBIXOIHBIX
CHTHAJIOB HE OCTaHABIJIMBAS MPOIIECC BOCIIPOU3BEICHUS. B aKTUBHOM COCTOSIHUM 3TOH KHOIKH TEKYIIHE
MapaMeTphl BHIXOJHBIX CUTHAJIOB "3aMopaxxuBatoTcs'". OnepaTop MOXKET U3MEHUTH 3HAYCHUS U IapaMer-
PBl B pa3UYHBIX MOJSX, M Mocie aeakTuBanuu kHonku "PONO" nmpousoiiner ckaukooOpazHoe U3MeHe-
HUSI BBIXOHBIX CHTHAJIOB. Tarke MOCie JNeaKTHBAIMK KHOIKH HAYMHAET CYeT ceKkyHaomep "Bpems'.
Cder 1 BOCTIPOM3BEICHUE MTPEKPAILAIOTCS TIOC)Ie cpabaThIBaHUS JTHOO0T0 AUCKPETHOT'O BXOJIA.

Asmomamuueckuil pexcum usmMeHeHus Napamempos 6bIXOOHbIX CUCHANO8

ABTOMAaTHYECKHIl PSKUM TMpenHa3Ha4YeH Ul U3MEPEHUs OPOroB cpadaThiBaHMs, BO3BpaTa Ko3(d-
¢unmeHTa Bo3Bpara pesie HanpsHkKeHHs, TOKa, 4aCTOThI.

BrutroueHue pexxuma Mmpou3BOIUTCS aKTUBALIMCH TTOJIsT ¥ AT

I[Tpu 3TOM MMOJIe 3a1aHKs BHIXOJHBIX MapaMeTPOB IPHHAMAET BUJL:

Benuuwnz | Ua,Ub,Uc jl‘-lacmTa j

LWar 05Ty or 0.0y

Mepmog | 0001C  po [ 50.0Ty

[Tons: "Ot1", "o", "Ilepron" cTaHOBSITCS JOCTYIHBIME JUTSI 33JaHUS B HUX HAYaJIbHOT'O, KOHEYHO-
I'0 3HAYCHHS U TICPUO/] CJICAOBAHUS II1ar0B COOTBETCTBEHHO.

B pexume "ABTO" MpoBEpKH aBTOMATHYECKH 3aBEPIIACTCS IO JOCTHKCHHUIO 3aJIJaHHON BEIIMYHHBI
WM cpabaThIBaHUHU AUCKPETHOTO BXO/A.

ABTOMAaTHYECKHI peKUM UMEET AOMOTHUTENbHBIE HACTPOUKH cM. T1. 3.4.7

PesxuM noCcTOSIHHOIO TOKA
BxitoueHue pexxrma MOCTOSTHHOTO TOKAa ITPOU3BOAUTCA aKTUBauued nois M oc . Pexxum mocTosH-
HOT'O0 TOKa MOXHO 33]1aTh TOJIbKO OJJTHOBPEMEHHO JIJIsl BCEX BBIXOJHBIX KaHaJIOB. MI3MeHseMbIM MapaMeT-
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POB sIBIISIeTCsI IeHCTBYONee 3HAUCHHUE, TTOJIS 3a/IaHMs YacTOTHI U yriia (a30oBOro CABUTA HEAOCTYITHBI JUIS
peaaKTUPOBAHUSL.

[Ipumeuyanne. OTCyTCTBYeT BO3MOXKHOCTH 3a/JaHHS OTPULIATENBHBIX BBIXOJHBIX JEHCTBYIOIIUX
3HAQ4YCHUH B BUY allapaTHBIX OTPaHUYEHHN IPOBEPOYHBIX YCTPOKCTB.

y"paBueHue COCTOSIHUEM TUCKPETHBIX BBIX0/10B

Bex 1M Bepe 3l
Bexx 21 iV

[Tone 3amanusa COCTOSHME MUCKPETHBIX BBIXOJOB IO3BOJSET M3MEHATh MX COCTOSHHS 10 Hadaja
MIPOBEPKH H B XOI€ IPOBEPKHU.

3agaHue BpeMeHHU NepPexXOoAHbIX IIPOLECCOB

[Mone Br-spena| 0.000C 53 1aer BpeMs IPHHYAUTENBHOTO MIPOIOIKEHHS dTaNa IIPOBEPKH TEPEN 3a-
BepILEHMEM BOCTIPOM3BE/ICHUS TOCIe cpaGaThIBAHUS JUCKPETHOro BXoja. HeHyseBoe 3HaueHHE 3TOro
10JIsl TI03BOJISET TAPAHTHPOBATh COXPAaHEHHE B MaMATH PErHMCTpaTOpa MH(OPMAIUU O YCTAHOBUBIIMXCS
CHTHAJIA TI0CJIE 3aBEPILEHUS ITara 1l IIPOBEPKH.

3.4.7 IloJsie HaCTPOEK AONMOJHHUTEIbHBIX IAPAMETPOB

[To naxkatuio Ha kHOmKy "[lapamerpsl" OTKpBIBaeTCs OKHO C JOMONHUTEIBHBIMH TapaMeTpaMu
npoBepku (cM. pucyHOK Ne). B Monyssix "BeIcTphiil TecT" MOXKHO BBEIOpPAaTh PEKUM M3MEHECHUS BEJIHMYUH
JUTA aBTOMAaTUYECKOTO PEeXHIMA.

"Ot u no" - BeIOpaHHAs BEMYMHA OyJeT aBTOMAaTHYECKH MOHOTOHHO M3MEHSTHCS OT HAa4aJbHOTO
710 KOHEYHOTr'0 3HAUEHHS WK 10 MOMEHTa U3MEHEHHs COCTOSIHUS IUCKPETHOT 0 BXO/Ia.

"Tyna m obOpatHo" - BbIOpaHHas BeNMWYHMHA OyAET aBTOMATHYECKH MOHOTOHHO HW3MEHSTBCS OT
Ha4yaJIbHOTO 10 KOHEYHOT0 3HAYEHUS UJIH 0 MOMEHTa U3MEHEHHS COCTOSHUS TUCKPETHOT'O BXoAa. 3aTeM
BbIOpaHHAs BeNMYMHA Oy/leT aBTOMAaTUYECKH MOHOTOHHO M3MEHSTHCS K HAYaIbHOMY 3HAUCHHIO WU O
M3MEHEHHS COCTOSHUS AUCKPETHOTO BXOJa.

~
napamerp - i &’

HaumeHoBaHue | |r' p
HanpagneHne nameHeHuA |Oriw,0 _;lTestMode |

OK ‘ Otmena ‘ 1 ] I 3 ) | Frani ‘

Pucynok 19.

3.4.8 IloJsie oToOpa:keHHsI CTATyCA IPOBEPOYHOIO YCTPOICTBA

Ta6nuna 3. CuMBOIIBI OTOOpAXKEHHSI CTaTyca MPOBEPOYHOT0 YCTPOHCTBA

WNunukarop Ha3nauenue Pexum paboTtel

AL WnpgukaTtop  mporecca | Muraer 3ei1eHBIM IBETOM C 4acTOToH 1

o BOCITPOM3BECIACHUS. I'1 B mporiecce BOCIIPOU3BEIACHHUS .

WNnnukaTop oTkimroueHus | 3aropaercs 3€leHbIM IBETOM IpU Haka-
3“ BBIXOJIOB Tin kHomku "Pause" Ha mpoBepodHOM
ycrpoiictBe. IIpu 3TOM OTKIIOYAKOTCS

BBIXOJIbI KaHAJIOB TOKAa M HAIIPAXKCHHUA

Nuaukanus coctosHuil | B pa3oMKHYTOM WJIM MaCCUBHOM COCTOSI-

AEEETD
[BQEB JIUCKPETHBIX BXOJIOB | HUM JAMCKPETHOTO BXOJa WHIUKATOp 3e-

A..H JICHOI'O IIB€Ta 1 UMECCT BHU: [B
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BEE0

B 3aMKHYTOM WJIM aKTUBHOM COCTOSTHUM
JIUCKPETHOr 0 BX0JIa MHAUKATOP KPaCHOTO
IIBETa U UMEET BU/I: [2

IIpy OTKIIOYEHHOM JUCKPETHOM BXOJE
WHAUKATOP UMEET BU]L

A IB IC
(XX
la b le

Nanukanys  CcOCTOSHHS

KaHaJIOB TOKa

3aropaercs KpaCHBIM IIBETOM TPU OOpBI-
B€ WJIM CJIMIIKOM OOJBIIOM CONpPOTHBIIE-
HHE Harpy3KH COOTBETCTBYIOLIEIO KaHa-
Ja TOKa

NHnukatop cocTosiHuA

KaHaJIOB HAIIPSAXKCHUSA

MuraeTr KpacHBIM LIBETOM MPH KOPOTKOM
3aMBIKaHUM WM MajioM COINPOTHBIIEHHE
HArpy3KH Jr00Oro W3 KaHalla HarpsbKe-
Hust. JlyOnmupyercsi 3ByKOBOH CHrHalIn3a-
LHEH Ha YCTPOWCTBE MPOBEPKU U BCIUIBI-
BaloIMM OKHOM Ha dkpane [1K.

Nupukatop  meperpesa
IIPOBEPOYHOIO  yCTPOMi-

CTBa

3aropaercs KpacHBIM IIBETOM TIPH TIepe-
rpeBE WJIM TMOBBIIIEHHON TeMIepaType
BHYTPH NPOBEPOYHOro ycrpoiicrtsa. IIpo-
LIECC BOCHPOHM3BEIACHUS aBTOMATHUYECKH
OCTaHaBIIUBAETCS.

Nnupukanys COCTOSHUM
JIUCKPETHBIX
1...8

BBIXOJIOB

B pazoMKkHYTOM MM TTACCHBHOM COCTOS-
HUE€ JHUCKPETHOTO BBIXOAA HWHAWKATOP

3€JICHOIO I[BETa U MMEET BUI: [3
B 3aMKHYTOM WM aKTHBHOM COCTOSIHHE
JUCKPETHOI0 BBIXOJA WHIMKATOp Kpac-

HOIo B€ra 1 UMCCT BU/I: [2

KHONKHU ynpaBJieHUs1 IPOLECCOM IPOBEPKH

Tabnuna 4. KHonku ynpaBieHus

Knomnka Hasznauenne JyOnupyrommast KiaBuIna
3amycKk IpoBepKU "F2"
Esc OcTaHOB IPOBEPKU "Esc"
L Pyunoii 3amyck cnemyromero srtama mpoBepku (mc- | "F3"
E] MOJIB3YETCA B HEKOTOPBIX MOAYJIAX IPOBEPKU)
[f) [Tpuocranoska / [Ipogomkenne NpoBepKH. "F4"

3.4.9 IloJsie 0TOOpa:keHUA M3MEPEHHBIX 3HAYEHUI HA KAKIOM JTAale.

B stom momne IMOCTPOYHO B COOTBETCTBMH C HOMCPOM 3STalla 0T06pa>1<aer05[ HU3MEPCHHLIC 3HAYCHUA
Ha KaXXJIOM 3Tall€ IMPOBEPKU: BPEMs CpaGaTI)IBaHI/Iﬂ/BOEIBpaTa; TOK, HaITPsXKCHUEC, 4aCTOTa UJIU COIIPOTHUB-

neHue cpabaThIBaHHS/BO3BpaTa; KOA(QPHUIMEHT BO3BpaTa U TIp.

3.4.10 UHCTPYMEHTBI KOHTPOJISI BLIXOJHBIX CHTHAJIOB

Power Test uMeeT MHCTPYMEHTHI Il OTOOpPaXKEHUS OCLUJUIOTPAMM aHAJIOTOBBIX U JUC-
KpPETHBIX CUTHAJIOB, KOTOPOE OOECIEeUnBAETCS alllapaTHbIM CPEJICTBAM NPOBEPOYHOTO YCTPOM-

CTBa.
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Crrucok MHCTPYMEHTOB OTOOpaKEHUS:
® BEKTOpHAas AUArpaMMma;
® MHOTOKAHAJIBHBIN OocIuIorpad;
® pErucTpaTop aHaJOTOBBIX U TUCKPETHBIX CUTHAJIOB.
Bce Tpu mHCTpyMEHTa MOTYT OJTHOBPEMEHHO OTOOpa)xkaTh OCLMIIJIOTPaMMBbI 110 3 KaHajlaM
TOKa U 4 KaHaJaM HanpsHKEHUSL.
[Ipumeuanue. Hannuue u TeXHUYECKHE MapaMeTphbl YKa3aHHBIX allapaTHbIX CPEJCTB yKa-
3aHbI B PYKOBO/ICTBE MO KCILTyaTallMy JJIsl KOHKPETHOT'O IIPOBEPOYHOTO YCTPOMCTBA.

BexkTopHasi AuarpaMmma

WNuctpyment "BekropHas auarpaMma’ BBIIOJHSET OTOOpaKeHHE aMIUIUTYJ U B3aUMHBIX
(a3 ucnpITaTeIbHBIX TOKOB U HanpsbkeHui. COOTBETCTBYIOIEE OKHO OTKPBIBAETCS HAaXKaTHEM Ha
KHOIIKY «BEKTOpHAas AUarpaMMay Ha MaHeIH «TOPsuruX» KHOIMOK OCHOBHOTO TECTOBOI'O OKHA!

@Benopnﬂn,&narpamma = & @
Jnavenne  Qaza YacTota
(= ll100.0008 ‘ 0.0° | 50,000 i
Ub | 57.735B ‘ -120.0° |50_000m
Ue | 30.0008 ‘ 120.0° |50.000I'u,
Uz | 0.000B ‘ 0.0° | 50.0000,

JnaveHne  Qaza YacToTa 180 0
la | 5.000A ‘ 50.0° | 50.000ry i
b | 1.000A ‘ 70.0° | 50000y
Ic | 1.000A ‘ 170.0° | 50.000M1y

Udc | 48.000B

Pucynok 20. OKHO BEKTOPHOW JHarpamMMbl

OKHO MO3BOJISAIOT BEIOpATh OJHY U3 (GOopM 0TOOpaKEeHUS:
e (a3HbIC 3HAYCHHUS;
® JMHCHHEIC 3HAUCHMUS,

® 3Ha4YEHUs KOMIIOHEHT IMOCJIeI0BATEIbHOCTEH: HYJIEBOM, IPSMON U OOpaTHOM.

MHoroxkaHajJbHblii ocuuI0rpad

Bxrouenue ocmwmiorpada mpow3BOAUTCS Ha TMAHENIH «TOPSYUX» KHOIOK, TPH STOM
KHOTIKa aKTHBHA TOJILKO BO BpeMsi BOCIPOU3BEACHUS. B OTKphIBIIIEMCS OKHE (CM. PUCYHOK 21)
0TOOpaXKarOTCsl OCITUIIOTPAMMBI BBIXOIHBIX CUTHAJIOB 1O KaHAJIaM TOKa W HaIMPSHKEHUS.
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W3 MEPAEMOE 3HAYEHNE

- I

MC/Cetkal 40 =
B/Cetka (900

Tpurrep
AlCetka |2.0 - 5 000V

Kanan Ua =

Pucynok 21

CnpaBa u CHH3Y OT TpaM4ecKOro Mojis PacloNararoTcs 3JIEMEHTHI 3aJlaHus TapaMeTpoB O0ToOpa-

KCHHUA:

- BKIIIOUCHHUEC UJIN OTKIIIOYCHHEC 0T06pa>1<eH1/15[ KaHaJIOB U UX IIBCT,

- 33/1aHKe MacITa0OB OTOOpaKCHHUS;

- OTOOpaXkeHHE JACHCTBYIOIIMX 3HAYCHUH (ha3HBIX TOKOB M HAIIPSDKCHUIA;

- 33/1aHUe ITapaMeTPOB TPUTTEpPa CHHXPOHU3AILIHH.

Perucrparop
OkHO perucrparopa mperHa3Ha4eHo I 0TOOpakeHHs OCLMIIOrPaMM, 3allMCaHHBIX B XO€ MPO-

Bepku. [IpoBepouHoe yCTPOHCTBO aBTOMATHUYECKH IPOU3BOJAUT 3aIllUCh OCIMIIIOIPAaMM C COOCTBEHHYIO

MUKIMYECKYIO Oy(hepHyro maMats. [Ipu 3ammycke perncTpaTopa, MPOMUCXOAUT 0OpalleHne K MPOBEPOIHO-
My YCTPOWCTBY U 3arpys3ka u3 Oydepa ociuuiorpamMM. Kak npasuio Oydep coOaepkKUT OCHUIOrPaMMBbl

3a IMOCICIHUX 30 cek BOCITPOU3BEACHUA CUT'HAJIOB. OCIII/IJ'IHOFpaMMBI AaHAJIOTOBBIX KaHAJIOB COBMCHICHBI C

ocnuuiorpaMMaMiu JUCKPETHBIX BXOAOB U BBIXOJ0B.

Bri3oB perucrtpaTtopa BO3MOXHO ITI0CJIC 3aBCPUICHHA BOCIIPOM3BEACHHA U OCYILICCTBIIACTCA Ha)Ka-

THEM COOTBETCTBYIOIICH KHOIKH HA IMAHEIH «TOPSIHX) KHOIOK.
OxHO perucrparopa (CM. pUCYHOK 22) HMEET BO3MOYKHOCTh MacCIITaOMPOBAHMS, U3MEPEHHUS: MTHO-

BEHHBIX 3HAYCHUI CUTHAJIOB U YPOBHSA rapMOHHK, UHTCPBAJIOB BPEMCHU.

4t 3annee

CurHan LseT

Ua
Ub

.

Uz

<l

q 7

< 7

la
Ib

<

I
3Vo
i

<l

3lo

[
d
Luckp. Bx. .

[Mckp. BbIX
Ouanoson

CERCIN O]

Hanpsxenue(B)|300
Tok(A) 2

MroHoBeH. 3H.

-68.846V
75327V
-0.493v

-1.140A
1.297A
-0.044A

Mpum. dU=Ua-Ub

=
=

1nd 2nd 3nd 5nd V% .
57.807V 0.012v 0.134V 0.085V £ L
57.961V 0.043v 0.104V 0.094V : '
57.980V 0.055V 0.133V 0.054V ;

031V 0.022v 0171V 0113V V

0.998A 0.001A 0.000A 0.001A e
0.994A 0.003A 0.008A 0.006A
1.006A 0.000A 0.001A 0.001A

1.058V 0.007V 0.356V 0.032v £
0.078A 0.003A 0.007TA 0.005A
100.007V | 0.038V 0.031V 0.148V
T

T T T T T
200314 03 200384 200388 200394

200389

T
200404 s

71 [ [203768s

T2 - 2039685

dT=T2-T1 0.0200S

s TONMOOns

[T »

Pucynok 22. OkHO perucrparopa
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Coxpanenue ocyunnoepamm 6 popmame COMTRADE

Bo3mokHO coxpaHeHue monydeHHbIx ocimmiorpamm B popmate COMTRADE daiina. [Jiist atoro
B TIOJIE OCHMJIIONPAaMM HKMHUTE Ha MPABYIO KHOIMKY MBIIIN U B OTKPBIBIIEMCS KOHTEKCTHOM MEHIO (CM.
pucyHOK 23) BeiOepruTe MyHKT MeHIo "Save as Comtrade"

'+ MacwTab
Recover(R)
Mouse Zoom (M)

Left Shift(L) <-
Right Shift(R) -

Color Set(C)
Save As Comtrade(5)

Pucynok 23. KoHTEKCTHOE MEHIO OKHA PErUCTPaTopa

3.4.11 Pe:xxum "High Power"

Hexoropsie BUIIBI TPOBEPOUHBIX YCTpolcTB (Hanpumep PW3361) umeror peseps Ui yBeIHYCHUS
BBIXO/IHOM MOIIIHOCTH KaHAJOB TOKa 3a CUET YBEIMYEHHUS MAaKCHMAJIbHOTO BBIXOIHOTO HAMPSKEHUS T10
9TUM KaHaiaMm. [lo yMomgaHuio BRIXOIHAsI MOIIHOCTh KakKIOro kaHama Toka coctaBisier 100 BA. Ilpu
aktuBaiuu kHonku "High Power" mpoucxomuT BBOJ ammapaTHBIX PE3€PBOB IPOBEPOYHOr0 yCTPONCTRA,
YTO MO3BOJISIET YBENUYHUTHh B 1,5 paza BBIXOAHOE HANpPSKEHHWE W MOIIHOCTh MO KaKJIOMy KaHajly TOKa.
PekoMeHtyercst ucnonp30BaTh AAHHBIA PEXKHUM IIPU HEJOCTATOYHONW MOLIHOCTH KaHAJOB TOKA, KOTOPOE
CHUTHAJIM3UPYETCS 3aropaHueM COOTBETCTBYIOLIETO HHANKATOpa MEperpy3Kku Mo KaHaJly TOKa, MIK MOXKHO
OIPEIETUTh BU3YaJIbHO 110 HCKaKEHHOH ()OpMe BBIXOJIHBIX CUTHAJIOB TOKA HA SKpaHe ocuuiuiorpada.
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3.5 ba3zoBble MOAYJIM IPOBEPKHU
Power Test cogepxut 6a30BbIl HAOOP MPOBEPOUHBIX MOIYJICH B COCTABE:

o brictprrii Tect (4U,31)

o brictperii Tect (4U nmu 6U, 61)
o brictprrii Tect (UL-L,31)

o brictprrii Tect (UO-1-2 ,10-1-2)

e brictpsrii Tect (P,Q,S)

o brictprrii Tect (Z, I const)
o brictpsrii TecT (Z, U const)

o bricTpsiii TecT (Z, Zs const)

® Bpemsi cpabaThiBaHUS

o [locnenoBatensHOCTH cocTostHmit (4U,31)
o [locnenoBatensHOCTH cocTostHmit (4U,61)
o [Topor cpabateiBanus (31)

e ["apmMoHUKH

e 3arura JMHUHA

¢ COMTRADE muteep

3.5.1 Tunosble BKJIAAKHU

¢dopmupoBaHue 4 HAPSHKEHUH U 3 TOKOB;

(dhopmupoBanue 4 WK 6 HAIPSHKSHUA U 6 TOKOB;
¢dopmupoBaHue 3 TOKOB U 3-ex(pa3zHOro HampsDKEHHS depes
JIMHEMHOE U HYJIEBOM MOCIEA0BATEIbHOCTH;

(hopMHpOBaHUE HAMPSHKEHHSI U TOKOB Yepe3 YPOBHH IOCIIE-
JOBaTEIbHOCTEH : HYJIEBOH, MPSIMOI H 00paTHOIA;
(dbopmupoBanue 4 HanpsOKEHUH U 3 TOKOB depe3 3aaHue
MOITHOCTH: TIOJIHOW, aKTUBHOM, peaKTUBHOM;

MIPOBEPKaA pele COMPOTUBIICHUS TPH HEU3MEHHOM TOKE;
MIPOBEPKa pelie COMPOTHUBIICHUS TPY HEM3MEHHOM HampsiKe-
HUU;
MIPOBEPKa pelie COMPOTUBIIEHHUS MPH HEU3MEHHOM MMIIeIaH-
CE CHCTEMBI;

W3MEpEHHsI BPEMEHU cpadaThIBaHHS IMIPH MEpexojie OT Tpe-
JABAPUIHOIO B aBAPUHBIN PEKUMBI;

CocraBnenue mocien0BaTeIbHOCTEN cocTossHUM (4 Harps-
JKEHUS , 3 TOKA);

CocraBnenue mocien0BaTeIbHOCTEN cocTosiHUM (4 Harps-
JKEHUS , 6 TOKOB);

MPOBEpKa Mopora cpadaThiBaHKs HAIPABICHHOM, YaCTOTHOM,

g depeHuaBHOM 3aIUThI U TIp.;

(hopMHpOBaHHUE CUTHAJIOB KAK CYMMBI TaPMOHHK;

MpOBEpKa 3aIIUTHl JTMHUM U aBTOMATHUKH IPH PA3THYHBIX
aBapHsIx;

BOCIIPOM3BEICHNE CUTHAJIOB, 3alMCaHHbIX B (aiisie hopmaTa
COMTRADE.

bazoBnie IIPOBEPOYHBIC MOJYJIN UMCIOT CXOKHEC 3JIEMCHTBLI YIIPABJICHUA U HEICTpOfIKH. B nacros-

meM pas3acice NpuBEACHO OITMCAHNE TUITOBBIX BKIIAJ0K obactTu HAaCTPOCK OCHOBHBLIX ITapaMETPOB.

Bkuaaaka " Iluckpernbie'

Mapametpel  [MckpeTHbie | CoemaHerma ] Beon pesyneTatos ] GOOSE]

[MCKpeTHLIE BXOALI

[IMCKpeTHLIE BhIXOAb!

Bxop Qbo3H. Bxop OBo3H. 11 5 [T
1 |CTapT j | Crapr 5 |OTK.I'I_C j | Omen.C g F ? F
2 |Elpem;| j | Bpema 6 |CHI’H_6 j | Curu_6 41" 8

3[omn A | [OmmA

7 |CurH_? j |CHrH_?

4|own. B -| OB

8 |He wcnone | |Bpewa
Noruka

N

Pucynok 24. Bxknaaka "Jluckpernoie".

Brutagka "JuckperHbie" MO3BONSICT HACTPOUTh (PYHKIMHU KaXKIOr0 JTUCKPETHOTO BXOAa M COCTOS-

HHUEC NUCKPETHBIX BBIXOIO0B.
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Kaxaplii TUCKpETHBIM HACTpauMBaeTCs WHAWBHIYadbHO M HMEET COOCTBEHHOEC HAWMCEHOBAHHUE.
Hucnagaronuii CriMcok mo3BoJisieT BHIOpaTh Ha3BaHUE (PYHKIIMH BXOJa WM OTKIFOYUTH €ro. B akTHBHOM
COCTOSIHMH, U3MEHEHHUE COCTOSIHUS TUCKPETHOrO BXOAa 0TOOpa)KaeTcs B MOJIE CTaTyca U BBI3bIBACT Peak-
LU0 TTPOBEPOYHOI0 MOTYJIS.

Bxkaanka "Coexunenus"

MapameTpel ] Dycrpeminie  CoemHenna | Bsop pesyneTamos ] GOOSE]

YeTp. npoBepri MpoeepAemblil obbekT

Ua Knemmal

Ub

Uc

Uz

IUH Knemma?

a
G Ib knemmall <
H :C knemmal? H

H

Pucynok 25. Bxiiagka cxeMbl COSTUHEHH.

B oroit Bknagke oroOpaxkaeTcsi MOHTa)XKHas cXxeMa MOJAKIIOYECHHUS MPOBEPOYHOTO YCTPOHCTBA K
npubopy P3A ans tekymero stamna npoBepkd. Ha cxeme yka3aHbl HAMMEHOBaHUS MCIIONb3yEeMbIX KOH-
TakToB. CXeMa COCTMHCHMIA 3a/1aeTCs OIEePaTOPOM B TaOJIMIIE CXEMbI COSAMHEHUH (CM. pUCYHOK 26). s
3TOr0 HEOOXOJUMO B OOJIACTH 3aJaHUS STAIOB MPOBEPKH BhIOpAaTh HEOOXOIUMBII 3Tal U BBI3BATH KOH-
TEKCTHOE MEHIO MTPaBOil KJIaBUIIIeH MbIIH. B KOHTEKCTHOM MeHIo BbIOpaTh myHKT "Coobienne"

CoeguHenna

KaHan ycTpoiicTea KaHansl pene KaHan ycTpoiicTea KaHanel pene

Ua [knemmal B —
Ub |7 C |7
Uc — D —
Uz — E —
Un [knemmaz F —
la — & [wewati
Ib — H [knemmatz
Ic — 1 —
In — 2 —
A — 3 —

4 —

CooblyeHune

I” nokasate cooblyeHue nepen TecTUpOEaHUEM?

[” cAenats nayay memay TecTamn
I” MokasaTe cnucok HacTpoek?

OTmeHa

Pucynok 26. OKHO TaOJIHUIIBI CXEMBI COSTUHEHU.
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Bxaanka "BBoj pe3yibTaToB'

MNapameTtpel | Lickpetele | CoemvHermA BBOA pesyn-TaTos |GOOSE|

HazeaHne Peaynbrat lNpaeka
poBepka Ha MuHUMYMe | YenewHo.Peayneratcaanacom10%
Ha makcumyme Henpowna.MopornpeekieHHa? %

,D,oﬁaambl Yaanute | 3aKOHuuTb| Mmnopr. I

Pucynok 27. OkHO 0TOOpaskeHUs IPUMEUaHUl ollepaTopa U pe3yIbTaToB IIPOBEPKH.

Ota BKJIAJKA TPEIHA3HAYCHA [UI BHECCHHUS OINEPATOPOM 3aMETOK M CyObEKTHBHBIX PE3yJIbTATOB
UCTIBITAHU TS TOCIIEAYIOUIETO BKIFOUCHHUS B TPOTOKOJI UCTIBITAHHUA.

Jnst moOaBiicHHsI HOBOM 3aITUCH HEOOXOUMO HaXkaTh KHOIKY "/[00aBUTh" M B OTKPBIBILIEMCSI OKHE
(cM. prCYHOK 28) BBECTH TEKCT MPUMEYAHHUS B COOTBETCTBYIOIINE Tpadbl.

JlofaenTs K pesynsTaTam @

Hasganne |

Pesynetar I

; OK I OtmeHa |

Pucynok 28. OkHO BBOJ]a MPpUMEUYaHUS OIepaTopa U pe3yIbTaTOB MPOBEPKH.

Bxaaaka "Onpenesienue'

Mapamerpsl  Onpeaenshue |Coe,u,uHeHuH| GOOSE'

[nckp. BX. YctaHoska  Ouwmfika Kputepwii cpabareisaHna
(c) (c)

M ABpems- |1 )< [02  [(ABSTRIPATIME-1)<0 2)&(TRIPATIME=0 001)
™ B (Bpema- )<

™ C (Bpems- )<

" D (Bpems- )<

" E (Bpems- )<

" F (Bpema- )=

[ G (Bpema- )<

™ H (Bpems- )<

Pucynok 29. Briiajka 3aianus JIOMyCTUMBIX TPAHHIl BPEMEHH CpadaThIBaHUSL.

OTa BKJIaJKa MOXET MMETh HECKOJBbKO BHIOB B 3aBHCHMOCTH OT MOXYJSA NpoBepKd. Biiaaka
MpeaHa3HavyeHa Ui apaMeTpUpPOBAHUS WHTEPBAJIOB U TPAHUI] aBTOMATH3MPOBAHHOTO aHAIN3a pe3yib-
TaTOB MpoBepku. Ha pucynke 29 npuBeneH npuMep 3aJaHus TPaHUIl JOIYCTUMOTO BpEMEHHU cpadaThiBa-
HUS 110 TUCKPETHOMY BX0ay A 1o hopmyoie:

|tepas. — 1] < 0,2

Taxum o0pa3om, npu BpeMeHu cpabatbiBanus MeHee 0,8 ¢ wnm Oonee 1,2 cek Oyaer yCTaHOBJICH
o
OTpHUIIATEIBHBIN 3HAK pe3yibTaTa MpoBepku B moje "CraTtyc" , a TIpH TIOTaJIaHWH B 3aJ[aHHBIC Tpa-

.
HUIIBI 3HAK OYJIET MOJIOKUTEIbHBII .
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3.5.2 Mopayas nposepku "boictpsrii Tect (4U,31)"
Monynb npeaHa3HadeH AN IPOBEPKH B PyYHOM M aBTOMAaTHYECKOM PEeXHMax M (popMUpoBaHUs

YeThIpeX CUTHAJIOB HAINPSDKEHUS M TPEX CHTHAJIOB TOKa. MOIyinb aBTOMaTHYeCKd KOHQUTYypUpyer 6 To-
KOBBIX BBIXOJIOB IIPOBEPOYHOr0 YCTPONCTBA HA MapalieibHyI0 padoTy ¢ popMHpPOBaHHEM TOKa IO 3 Ka-
HanmaM. [Ipyu 3TOM MaKCHUMAaJIBHBIN BBIXOIHOM TOK O KaKJIOMY M3 3 KaHAJIOB BO3pPAcTacT BIIBOE OTHOCH-
TEJIBHO 6-KaHAJbHOI'0 p&KKMa pabOThl. BRIXOAHBIC CUTHAIBI HA TPOBEPOYHOM YCTPOMCTBE MOCTYIAIOT Ha

KJIEMMBI IIEPBOM I'PYIIIBI TOKOBBIX BBIXOJOB.

MNapametps! ]D.Mcn(pemble ] CoegHerna ] Beoa pesyneTatoe ] GOOSE]
Tok
Yacrota 3nauenue  da3a Yacrota

| 50.000 My la | 0.000A | 0.000° [50.000y
Ib | 0.000A [-120.000 °|50.000 Ty

lc | 0.000A [120.000° [50.000 My

HanprxeHue
3HaueHue Daaa

Ua| U«B | 000°
Ub | UsB |-120.00° [50.000 My
Uc | UsB | 120.00° |[50.000 My
Uz | 0B [ 0000° 50000y

[28.0008 ’7 Beoc 1™ Benc 3l
.Udc - | S 000 Benx 2™ Bencdl™
Benuuunz | Ua,Ub,Uc L”AMI‘IJ‘IHTY,D.ELJ ™ DC Cépoc
oty - I~ Asto
WWar 058 o 00B il gy
owos [0001C o [ 5008 L2l 0.0000 . : ﬁ‘

[i YETaBKN ”'ﬂapEMeTphl ”' IuckpeTHele B/B ]

Pucynok 30. [Tone 3aganus napamerpoB "beictpsiii Tect (4U,31).

3.5.3 Moayas npoBepku "boicTpslii Tect (4U niu 6U, 61)"
Moayap peaHa3Ha4YeH Ui MPOBEPKU B PYYHOM M aBTOMATUYECKOM PEKHUMax UM (POPMHPOBAHHS

yeThIpex (IIECTH) CUTHAJIOB HAMpPSKEHUA U IIECTH CUTHAJIOB ToKa. IllecTh curHamoB HampsHKeHUs MOXKET
OBITb COPMHUPOBAHO TOJBHKO MPOBEPOYHBIMH YCTPOMCTBAMHM C 6 KaHAIaMH HaNpSHKCHUS, HalpUMep
PW636i.

Mapametpel lﬂ,HCerTHbIB] Coep,nHeHHH] I'IpaBKa] GOOSE]

r 3HaueHne Qaza r2 3Hauenne ®aza | ] 0 5
a [ WHE [0000° | vz[o0o000B | 0000° | a0 10 ,
|Ub Uu B -120.000 ® BH. Bpema 0.000c

e [ UwB [120.000° Yacrota I‘TULHJHM
la | 1.000A | 0.000° |12 | 1.000A | 0.000° I oc

[Ib | 1.000A [-120.000° ||y | 1.000A [-120.000° | = agro i
poc

e | 1.000A [120000° ||| | l1.t.mnA |120_l[lmn" iF 2F 3F

Benuuuna |Ua _vJ JAMHnuTy,u,:_J s 6 71
War [ 05005  flepos [ 05 ¢ BpemA :

[ DononH. ycunutens 0.0000 f

[' YeTaeku ”’I’IapameTpu ”’ IuckpetHee B/E ]

Pucynok 31. Ilone 3apanus mapamerpos "beictpsrii Tect (4U umu 6U, 61)".

3.5.4 Mopyas nposepku "boictpsbiii Tect (UL-L, 31)"
Monynb npeaHa3HaYeH A TIPOBEPKH B PyYHOM M aBTOMAaTHYECKOM PEeXHMax U (opMUpoBaHUs

TpEeX CHTHAJIOB HAIPSDKEHUS M TPEX CHTHAIIOB TOKa (6 KaHAIOB TOKa paboTaioT B 00bETMHEHHOM B 3 Ka-
Haja pexume). BbixonHoe HampspkeHHE 3aaeTcsl B BHAE JUHEWHOTO HampsbkeHus A-B u HampspkeHus

HyJneBoi nocnenoBaTensHoctu UO.
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MNapameTps! ID.MCKDETHbIE 1 CoeanHeHna ] Bsoa pesyneTaTos 1 GOOSE]

~Hanpa#enne 1 ToK 1 LOnckp. BbIX.
3nauenne  Dasa 3HaueHne Dasa i
Uab [0S0 | 30.000° la [0.500A  |-80.00° 5
sug |0.000B  |0.000° lb |0.500A  |-200.00° i
Udc |48.000B ic [0800a  [40.00° il

Yacrora | 50.000My,
0

Benuuwnz | Uab l”AMI‘IJ‘IHLJ o 10 2000
War 0.500B bk e | e
e E SRR ") 0000 JEN ]

[' ]['I'IapameTpu ”’ OuckpetHele B/E ]

Pucynok 32. ITone 3aganus napamerpoB "beictpsiii Tect (UL-L, 31)".

=l
o
=31
=
=]
3]

3.5.5 Mopayas nposepku "Bboictpsrii Tecer (U0-1-2, 10-1-2)"

Monynb npeqHa3HadeH A IPOBEPKH B PyYHOM M aBTOMAaTHYECKOM PEeXHMax U (popMHpoBaHUs
TpeX CHTHAJIOB HAIPSDKEHUS M TPEX CHTHAIIOB TOKa (6 KaHAIOB TOKa paboTaioT B 00beTMHEHHOM B 3 Ka-
Haja pexxuMe). BeixoaHble HaNpsKeHNA U TOKM MOXKHO 3371aTh Yepe3 COCTaBIISAIONINE HYJIEBOU, MPSIMON U
00paTHOM TOCIEI0BATEIBLHOCTEH, KOTOPBIC B CBOKO OUEPE/Ib, ONPEACISIOTCS aMIUIUTYIOW U yriioM ($ha3o-

BOI'o caBura.

NMapameTps! I,DMCKDETHbIE ] CoemiHeHnA ] Beon pesynetatos ] GOOSE]

Hanpr:#eHue - ¢ ~Yacrota JWcKp.BeIX.
3HaueHne Daza 3HaueHne  Dasa
- [
U1 | 10.000B -0.000 11 ]0.1004 -0.000° ;l_
Uz |0.0008  [0.000° i2 [0.000A  |0.000° s
U3 |0.000B  |0.000° o |0.000A  |0.000° i
Ude |48.000B I
et = ! [~ Asto
YacToTa 50.000My 10 ;
Cépoc
Benuunna | U1 j|AMﬂnuTy,ﬂj
Wlar 05008 BH. Bpema 0.000C

]1— : Bpema .
[' ”'I'IapaMeprl ][' 1ckpeTHele B l

Pucynok 33. Ilone 3aganus mapamerpoB "beictpsrii rect (UO-1-2, 10-1-2)".

3.5.6 Mopayas nposepku "BboicTpsiii Tect (P, Q, S)"

Monynb npeaHa3HadeH A TIPOBEPKH B PyYHOM M aBTOMAaTHYECKOM PEeXHMax M (popMHpoBaHUs
TpEeX CHTHAJIOB HAIIPSDKEHUS M TPEX CHTHANIOB TOKa (6 KaHAJIOB TOKa paboTaioT B 00beTMHEHHOM B 3 Ka-
HaJa pexxume). BeIXoHbIC HANIPSDKEHUS 3aIAI0TCS HANPSMYIO, a 3HAUCHUS BBIXOIHBIX TOKOB U UX (a3o0-
BBII CABHUT aBTOMAaTUYECKH PACCUUTHIBACTCS IO 3aJjaBaeMbIM ITapaMeTpaM IOJIHOM, aKTUBHON U PEaKTHB-

HOU MOIIHOCTH.

Tin nospexasHa ]ﬂMCKDETHbIE ] CoemaHeHnA ] Beon pesyneTatos ] GOOSE ]

Hanpa:xeHne MowHocTs
3HaueHne  Qaza Yactota P Q Yactota
Ua [ 100008 | 000° [50.000My Sa| 1.000W | 0.000Bap | 50.000My

|

Ub | 10.000B | -120.00° | 50.000ry || Sb| 1.000W | 0.000Bap | 50.000Ty

Uc [ 10.000B [ 120.00° [50.000ry || sc| 1.000W |0.000Bap | 50.000My
|

Uz | 0.000B 0.00° | 50.000My s | 3.000W | 0.000Bap | 50.000My
48.000B

— 0 Bex A Bex 2l

Benuunkz | Sa(Pa,Qa) leMI‘IJ‘IHTfj 10 Beix 317 Bex 4™

Lar 0.500BA ™ Asto Bu. Bpema | 0.000C ¢ a -

1.0 Copoc Bpema : @

Pucynok 34. [Tone 3aganus napamerpoB "beictpsiit TecT (P, Q, S)".
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3.5.7 Mopyabs nposepku "BboicTpslii TecT (Z, I const)"

Monynb npeaHa3HayeH A MPOBEPKH B PyYHOM M aBTOMAaTHYECKOM PEeXHMax M (popMUpoBaHUs
TpEeX CHTHAJIOB HAIPSDKEHUS M TPEX CHTHAIIOB TOKa (6 KaHAIOB TOKa paboTaioT B 00beTMHEHHOM B 3 Ka-
Hasa pexxume). BeIXogHON TOK 3a7aeTcsl HANPSAMYIO, a 3HaYCHUS BBIXOJHBIX HANPSHKEHUH 1 UX (a3oBBIH
C/IBUT' aBTOMATHYECKH PACCUMTHIBAETCS T10 3a/1aBa€MOMY TOKY M CONPOTHUBJICHHUIO JUHH, Bugy K3 (Mex-
¢dasHoe, omHo(dazHoe Wi MHOTO(da3HOE).

MNapameTpst IDMCKDETHbIe ] CoemiHeHua ] Beon pesynetatos ] GOOSE]

Tun aeapun | A-E - -Komnencauua semnn
®z7 (RX Amnmutysa | 0.000
1 000 = |Tun | KE -
[Z] 1.0000m| 90.000 Gars 0.000°

R-X | 0.0000m [ 1.0000m
Tok [ 1000 Bu. epema | 0.000C
Yacrota 'W Udc mmﬁ_ [ Asto
3HauyeHue z _j |AMI‘IJ‘IMTY,£I,EL] I~ Mpex, peskian + asapuiHei
Brema [ 0.o00C Bpema ChuncTuTs pes.
War 0.5000m B 10 o & :

e o, BB
[' Y TAEK] ”'ﬂapEMeprl ”' ]

Pucynok 35. [lone 3amanus napamerpoB "beicTpsiii TecT (Z, I const)".

3.5.8 Moayas npoBepku "boicTpslii TecT(Z, U const)"

Monayabs mpeaHa3Ha4YeH Ui MPOBEPKU B PYYHOM M aBTOMATUYECKOM PEKHUMax UM (OPMHPOBAHUS
TPEX CUTHAJIOB HAIPSOKEHMS U TPEX CUI'HAJIOB TOKa (6 KaHAJIOB TOKa pabOTar0T B 0OBEAMHEHHOM B 3 Ka-
Haja pekuMe). BeIXonHoe HanpsKeHUE 3aaeTCsl HANpPsSMYRO, a 3HAUCHUS BBIXOJHBIX TOKOB M HUX (pa30-
BBI CABUT aBTOMATHYECKH PACCUMTHIBACTCS IO 3aaBAaEMOMY HAIMPSHKCHUE W COMPOTUBIICHUIO JIMHHH,

Buny K3 (Mmexdasznoe, ogaodpazHoe uir MHOTOpazHoe).

OumcTTe pesynsTaTs! lﬂucr(pemble ] CoeguHerma ] Beon pesyneTatos ] GOOSE ]

Tun aeapun AE - KomneHcauwa aemnu

- 10.000B e T Anvnnu. 0.000
" - nn T
Z RX ®aza 0.000°

1Z] | 1.0000m | 90.000°

[ 0.0000m [ 1.0000m Bi. epems | 0.000C

Yactota 50.000My Ude | 48.000B I~ Asto
Benuunxa Z j|AMI‘IJ‘IHTWj r

0.000C Bpema 0.0000 OuncTHTh
War 0.5000m 10 -

B

Pucynok 36. [lone 3aganus napamerpoB "beicTpsiii TecT (Z, U const)".

o e o [ 1

3.5.9 Mopyas nposepku "boicTpblii TecT(Z, Zs const)"

Monynb npeaHa3HadeH A TPOBEPKH B PyYHOM M aBTOMAaTHYECKOM PeXHMax M (popMUpoBaHUs
TpEeX CHTHAJIOB HAIPSDKEHUS M TPEX CHTHAIIOB TOKa (6 KaHAIOB TOKa paboTaioT B 00bETUHEHHOM B 3 Ka-
Haja pexxume). ConporupieHue JMHUU B Touke K3 3amaercss HanpsMylo, a 3HaYEHNUS BBIXOAHBIX TOKOB U
HaNpsDKEHUH M X (a30BBIH CABUT aBTOMATHYECKH PACCUUTBHIBACTCS 0 337aBaEMOMY COIPOTHBIICHHIO
mauy, Buay K3 (MexdaszHoe, oqaodazHoe uir MHOTo(hazHoe).
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MapameTps! ],D.MCKDETHbIE ] CoemHerna ] Beon pesyneTatos ] GOOSE]

Tun asapun AE - Komnexcauna aemnn
#7 CRX Tum ,KE—_| Amnnnr. 0.000
1Z] | 8.0000m | 90.00° UEEE 0.000°
0.0000m 5.0000m
Zs I 1.0000m I 90 00° Bu. apews | 0-000C
Yacrora 'W Udc | 48.0008 L Aeto
Bennunna 7 v| |AM””“TY.j r
0.000C CLCUE 0.0000
War 0.5000m 10 e :
=L . [l 3

Pucynok 37. [lone 3amanus napamerpoB "beicTpsiii TecT (Z, Zs const)".

3.5.10 Moayas npoBepku ""Bpems cpadaTpiBaHus"

Monynb npenHa3zHaueH JUTS U3MEPEHUsT BpeMeH cpadaThiBaHUS U BO3BpaTa M (POPMHUPOBAHHS TPEX
CHTHAJIOB HANPSDKEHUS M TPEX CUTHAJIOB TOKa (6 KaHANIOB TOKa paboTaloT B 00bETMHEHHOM B 3 KaHaja
pexume). Bpemst cpabaThiBaHUs U3MEPSIETCS OT MOMEHTA CTYIIEHYATOTrO MEePEKIFOUEHHS BRIXOAHBIX CHUT-
HaJIOB M3 PEXHMa TEeHepaluu NpelaBapUiHBIX CHUTHAJIOB B PEXHUM TI'eHEpallid aBapUIHBIX CHUTHAJIOB.
3Ha4eHUs TOKOB U HANIPSDKEHUM B aBApUIHOM peKMME OIpeNeNsieTcs 3aJaHHbIM TUIIOM MOBPEXIECHUS Ha

JIMHHUMH.

MapameTpbl lXEpEKTBpHCTHKE] Coe,aneHHﬂ] GOOSE]

Mma | Bpema

~Mpea. pexam -+ ~MospexaeHue :
rT [obaeuts
e R || 5 =

o [ o A ™ ‘ A
Yoanute

Yron 0 ,| i - 5 o
! ° ‘nannte M-
Yacrtota 50.000 r Yron =
| n
L | Lol n | Ounctute
e 2T s 1 [AE B

ANRODAH¥NAHWA

[' Yerasku ”’I’IapaMEprl ”’ JuckpetHele B/B ]

Pucynok 38. Ilone 3aganus mapamerpos " Bpems cpabGaTbiBanus'.

Mopynb UMEET AONOTHUTEIbHbIE HACTPOMKH, TAKUE KaK:
o HomunaneHoe Bpems cpabateiBanus "Tyct" (cM. pucyHOK 39);
e [IpomomxutensHocTs Ipeapexuma "Bpemsa npenpexuma” (cMm. pucyHok 40);
e Tun noBpexnenus "[lospexnenue” (cMm. pucyHok 40)

Yerasku ﬂ
Haumenoeanune | 3HaueHne | Mepemennan ‘
Tyer | 1.0008 ITset ‘
OK OTmeHa ‘ (iinlals ‘ 10 ‘ VimnopT. ‘
Pucynok 39.
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HanmenoBanune 3naueHune

Bpewma npegpexuma
MoBpexneHne

PreFaultTime

| FaultType

BHCNoPT.

Pucynok 40.

[Tpu ucnbITaHUU PE3yJIbTAThl M3MEPEHUH MOTYT ObITh aBTOMATHYECKH TPOAHATM3UPOBAHBI 110 3a-
JTAHHOMY KPUTEPHUIO: aOCOMIOTHOE MM OTHOCHTEIbHOEC OTKIOHEHHE OT 3aJaHHOW JTaJOHHOW BETHMYHHBI
(cM. pucyHok 41).

Mapametpel XapakTepuctika |Coe,queHMH | GOOSEI

~Onpegenexne

[~ Abc. norp_1— ¢ Kpurepuit Bpema

o L I P[5 S TRIPTIE Tset)<0.2

 XapakTepucTika

Mma I

Tun: IEEE

Awtugapc  [Wake, Bpema  a (0.00000 @ |0.00000

1= 0 In |0 5 B |0.00000 14(0.00000

] 0 In |0 5 P |0.00000  K1|o0.00000

| RESSS |0 In |0 5 IplD_ODO k2| 0.00000 MmnopT... |

Pucynok 41.

[TapaMerpbl IUCKPETHBIX BXO/IOB M BBIXOJIOB BO BPEMsI ITPOBENICHHS MTPOBEPKH 3aIAI0TCS B TaOJIHIIE,
MIPUBEICHHON Ha PUCYHKE 42.

Haumenoeanmne
Nuckp.ex.A
Nuckp.ex.B
Nuckp.ex.C
Iuckp.ex.D

3nauenwne lNepemennan

Inckp ex E

Iuckp.ex F
Nuckp.ex.G
Nuckp.ex.H
Norvka
B
Brix.2
B3
B 4
Brie 5
Beix. 6
Buix.7
Boix.8
Output Mode p. B
3apep#xa cpab. 0.10005 | TumTime
Bpema yaepx. 0.20008 HoldTime

OK OTmena MrmopT. 3FHcnopT. WranopT.

Pucynok 42. [TapaMerpsl IUCKPETHBIX BXOIOB H BBIXOJIOB

3.5.11 Moayab npoBepku "[locienoBarebHocTh cocrosinuii (4U, 31)"

Monynbs npenHazHadeH ais GOPMHUPOBAHUS TPEX CHUTHAJIOB HANPSDHKCHUS W TPEX CHTHAJIOB TOKA
(6 xaHanoB Toka paboTalOT B 00bEAMHEHHOM B 3 KaHaJIa PeKMME) B 3alpOrpaMMHPOBAHHOHN OMEpaTOpOM
MOCIEA0BATENLHOCTH. MOJIySTb MOXKET UCIIOIB30BAThCS IS IPOBEPKH pabOThl aBapUHHON aBTOMATHKH; B
Ka4yecTBe CEKyH0Mepa | IIp.
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MapameTpbl lOnpe,u,eneHue] CDB,D,HHEHMH] GOOSE]

3Hauenne  Yron maA Mpen_pesim ﬂDﬁEEHTh] [Napam.agap. ]
Ua| 5.0008 000" e . Yoanuts | Mapam.lgng |

0.000B 0.00°
th Onut. £.000c Cunctuts
Uc| 00008 0.00°
= LIACE qupil ﬂHCKpETHbIB BhIX04kI
bz 00008 || 000 F BV VW DV ir2rarsr
45.0008 I Flv Gv H¥ L& T8O
=
™ MamennTs cocToAHue
la ;:ggi 1gﬁngn" Yacrora 50000y e [ 01000
L : 0.150¢

ic | 0.000A 0.00° i — )
[' o | ”’ﬂapEMeprl ”’ 1e B/B ]

Pucynok 43. I[lone 3aganus napamerpoB "[locinenoBarensuocts coctostamit (4U, 31)"

B okne 3alaHrs TapaMETPOB BBOIATCA IMapaMETpPbl BHIXOJHBIX CUTHAJIOB Ha KaXXAOM JTallC IIPOo-
Bepke. Ilepexon or 3Tama k 3tamy 3amaercs yciaoBuem B mose "[lepewt." Cnucok ycmoBui mepexona
MpUBEEH B Ta0nuIe 5.

TaGnuma 5
Haumenosanue YcnoBue 3aBepiieHns dTana

"Bpems" [To ucreuenuto 3agannoro B nosie "/{nut." Bpemenu

"Bpems + auc. Bx." | I[lo ucreuennto 3aganHoro B none "Jnut." Bpemenu nubo 1o cpabaThIBAHUIO BbI-
OpaHHOrO JMCKPETHOI'O BXO/A.

"Jluck. Bxomp!" [To cpabaThiBaHHIO BBIOPAHHOIO JUCKPETHOI'O BXOJa MIJIM BXOJOB 3a/J1aBaeMOI0 B
nosnie "Jluckperasie BXoab!"

"Pyunoe" [To nHaxxaTue oneparopom kuomnku "[Ipogomxuts" unu F3

GPS [To HacTymIeHMIO 3a1aHHOTO Ha CIyTHUKOBOM npuctaBke PGSP02 Bpemenu.

[Mone "InckperHble BXOABI" aKTUBUPYETCS TIPU BHIOOPE COOTBETCTBYIOIIETO YCIOBHUS 3aBEPIICHUS
sTana. MBIIIKOH BRIOUPAIOTCS HEOOXOUMbBIC TUCKPETHBIC BX0abl. Bribop yciaoBus "MJIN" npenmnonara-
eT cpabaThIBaHUE JIIOOOT0 MX BBIOPAHHBIX JUCKPETHBIX BXOMAOB, a yciaoBue "N" - oxkumanue cpabaThiBa-
HUS BceX BHIOPaHHBIX BXOJIOB.

[Mpumeuanwue. [lon cpabaTeiBaHueM AMCKPETHOTO BXOJA MOpa3yMeBaeTcs J1r000e M3MEHEHUE ero
COCTOSIHHS.

Monayns UMeeT JONOTHUTEIbHbIE HACTPONHKH, IpUBeeHHBIE B Ta0nuIe 6 U pucyHke 44.

Tabnuma 6

HanmMmenosanue Hazunauenue

"IToct. cocraBi." djiar BKIIOYEHHUS / OTKIIOYEHUS HAJIOKEHUS MOCTOSHHOM COCTABIISIOIIEN HA BbI-
XOJIHBIC CHTHAJIbI KaHAJIOB TOKA C 3aJJaHHOW MOCTOSIHHON BPEMEHH.

ITocTosiHHAs COCTABISIOIAS PACCUUTHIBAETCS 110 hOpPMYIIE:
_t
Ipc = —Ipax "€ 7
rae, Imax - 3ua4enne Toka (asbl B MOMEHT 3aBEPLIEHHS IPEABIAYIIErO dTalla,
T - 3agaBacMasd IIOCTOAHHAasA BPEMCHU.

"[Toct. Bpemenu" ITocTosiHHAs BpeMeHU T

"[Tpusszka” Nol - cocTosHHe BCex TUCKPETHBIX BXOJIOB CPABHHBAETCS C MX COCTOSHHUSIMH B
Havaje TepBoro srama. [IpW OTIWMYMH B ATHX JIByX COCTOSHHUSIX CpadaThiBacT
TPUITEP IO JAHHOMY JAUCKPETHOMY BXOLY.
Prev - cocrosiHMe Bcex TUCKPETHHIX BXO/AOB CPaBHUBAETCS C UX COCTOSHHUAMHU B
Havaje TeKyllero irama. [Ipy OTIMYMM B 3THUX JABYX COCTOSHHUSX cpadaThiBacT
TPUITEP IO JAHHOMY JAUCKPETHOMY BXO.Y.
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napametp @1

Hanmenoeanue 3HaueHHe Mepemennan
MocT. cocTaen. Na DCOFFSET
MocT.Bpemeru 0.100 Tou

MpueAaka Mol | JudgeCondition

4

OK ‘ Otmena ‘ Mrana BKEND ‘

Pucynok 44. JlononHuTeNbHbIE HACTPOUKH

JU1s1 BBINOJHEHMS pacyETOB aBAPUMHBIX TOKOB M HANPSKEHUIN MPU MPOBEPKE NUCTAHIIMOHHOM 3a-
LIUTHI TTHUM UMEETCSI BCTPOSHHBIA KaJIbKYJISATOp, BbI3bIBaeMbIi 10 KHomke "Ilapam. aBap.". OKHO Kanib-
KyJIATOpa MapaMeTpoB aBapuu Ha JTUHUM MPHUBEAEHO Ha pucyHke 45. KanbKyIsaTop mo3BosSeT pacCuuTaTh
aBapUIHBIM TOK M HANPSHKEHUS MO 3aJaHHBIM ITapaMeTpaM JIMHUM, Harpy3ku u tuny K3. Ilocne BBeneHus
HEOOXOAMMBIX JIaHHBIX B COOTBETCTBYIOIIME MO U HakaTtuio kHonku "OK", paccuuTaHHbIC 3HAYCHUS
aBTOMAaTHYEeCKH OyIyT BIMCAHBI B OCHOBHOM II0JIC 33/IaHUS [TapaMeTPOB.

F Y
MapameTpel asapum Lﬂ_hj

KomneHcauma semniu

Tun
NoBpeXeHna Tun ] KE L]
& Z Phi C RX

3HaveHne 0670

z | 10000m | 90.00° |y oo

| 0.0000m | 1.0000M

Pesuma || const. - | Harp. 0.000A
| 5.000A Yron MoLyH. 0.0°

0.000B
0.000

OK ‘ OTmena ‘

Pucynok 45. KanpkynsaTop pacuera mapaMeTpoB aBapuy Ha JTHHUH

JAnst BBINONHEHUSI pacueToB MUQQepeHIINANBHBIX TOKOB TpaHCPOpMaTOpa UMeeTcs BCTPOCHHBIN
KaJbKYJIATOp, BhI3bIBaeMbIid 110 KHoMKe "[lapam. [mud.". OkHo kanmbkymsTopa auddepeHanbHbIX TOKOB
npuBeAcHO Ha pucyHKe 46. Kampkynsarop mo3Bonsier paccuutats AuddepeHIraibHblii TOKH 10 3a1aH-
HbIM MapamerpaM. [lociie BBeeHNs HEOOXOANMBIX TAHHBIX B COOTBETCTBYIOIIME MO ¥ HAXKATHIO KHOII-
ku "OK", paccunTaHHbIe 3HAUEHUS aBTOMATHYECKH OyIyT BIIMCAHBI B OCHOBHOM II0JI€ 3aJ[aHUs TIapaMeT-

pOB.

F Y
Mapametsl land. Lﬂ_hJ

Id Pasza A v
IR 1.000A Mpyrna YiY-12 -

Otsog (neps.cTop.) 1.000 CoeguHerwe TT | Y/Y !

OTBoA (BTOP.CTOP.) 1.000 MpueAa3ska HV 2

Kanubp. OTB00A | Bes yy.npoeogos LJ
ToK rioAmarH. [ IR=(11-12])2 -
PaaHocTH. Tok [ 1d=11+12 -
OK ‘ Otmena ‘

Pucynok 46. Kanpkynsrop pacuera auddepeHuaibHbIX TOKOB
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3.5.12 Moayas npoBepku "IlociaenoBaresbHocth cocrossuuii (4U, 61)"

Monynb npeaHa3HaveH Uit GOpMUPOBaHHUS TPEX CUTHAJIOB HANPSIKEHHS U IIECTH CUTHAJIOB TOKA B
3aIpOrpaMMHUPOBAHHON OIIEPATOPOM IIOCIIENOBATENBHOCTH. MOMynb MOXKET HCIIONIB30BATHCS I MPO-
BEpKH pabOTHI aBapHIiHONH aBTOMATHKH; B Ka4ecTBe ceKyHIoMepa u np. HacTpoiika u onmucaHue BHINOI-
HsIeMbIX (YHKIMH MOAYJs aHAJIOrMYHa Momyiro mposepku "TlocnenoBarenbHocTh coctosHuid (4U, 31)"
cM. 1. 3.5.11. OKHO JOMONHUTEIHHBIX HACTPOEK MPUBEICHO HAa PUCYHKE 48.

MapameTpel lOnpe,qeneHne] COE,D,MHEHHH] GOOSE]

M  3Havenwe Pasa 2 3uaueHne Paza Hasge. | Mpea.pexim

Ua| Us | o000° vz | 0.000B | 000° LoBasuts

Ub| Us |-12000° Uw| Us [-12000° Mapasap(1)] Yganum

Ue | Us | 120.00° Ue | Us | 120.00° OUHCTHTE

la | 0.000A | 0.00° la | 0.000A | 0.00° ﬂuc',(p_ BEIX.

b | 0.000A |-120.00° v | 0.000A [ -120.00° 123 A

lc [ 0.000A [ 12000° i | 0.000A | 120.00° 67 sr

- luckp. B ——— Yacrota ’Tr pC | Bpema 0.100c T

& v v He |Mepn. [Bpown ] Eores B0 B
oY 15 1 el Onurenshoct | 5000 Br. epema [T080c

[' "'I'Iapameprl "’ ickpeTHele BfE ]

Pucynok 47. Oxno monyns "[locnenoBarensHocts coctostuii (4U, 61)"

napameTp lﬁ

HanmeHoBaHue | 3HaueHHe ] Mepemennan |
Mpueraka |N9.1 ;IJudgeCondmun |

OK | Ommena ‘ Ao ‘ S— | - |

p

Pucynok 48. JlononHuTeNbHbIE HACTPOUKH

3.5.13 Moayas npoBepku "'Ilopor cpabarbiBanus (31)"

Monyne npenHa3zHaueH A GOpMHUPOBaHUS TPEX CUTHAJIOB HANPSDHKCHUS W TPEX CHTHAJIOB TOKA
(6 xaHaNOB TOKa PabOTAIOT B OOBEIMHEHHOM B 3 KaHalla peKMME) B 3aJJaHHOM JHara3oHe H3MEHEHHS I10:
HaNpsDKEHUIO, TOKY, 9acToTe, (asze, CONPOTUBICHUIO W aBTOMATUYECKOTO ONpeeIeH s Iopora cpadaThi-
BaHUA.

B mone "Tun aBap." 3amaercs THIa aBapuH WM U3MEHAEMas TiepeMEeHHas!.

B none "3naucHue" BeIOMpaercs BapbupyeMas mepeMeHHasl.

3HaueHne TOKa, HATIPSDKEHHS, YacTOThI M yriia ()a30BOTO CIBUTA B aBAPUITHOM PEKUME 33/1a€TCS B
nojsax: "Ua", "Ia", "Yron", "Yacrora".

[Tone "3anuch" MO3BOJIIET BHIOPATh BAphUPYEMYIO TIEPEMEHHYIO, 0TOOPa)KaeMyIO 110 OCH OpJHHAT.

MapameTpbl ]ﬂHCerTHbIE] Onpe,qeneHne] COE,D,MHBHHH] GOOSE]

Mma ] HaagaHue NobasnTs
Yoanutes
Tun aeap g3 = Ounctue
3HaueHne 2l s | 1 A
Ua Un B a0 [ 6 A
| 5 war | 0.1 A
Yron [ 78 ° Make. | 0.5 c
3anuce LJ Tan | Makc. aHau. _vJ
Yactota 50.000My, [ Tok onepexaeT HanpAMeHU

[' YetaBku ”'ﬂapaMBprl ”' MCKpeTHE e BYE ]

Pucynok 49. Ilone 3aganus mapamerpos "Ilopor cpadateiBanus (31)"
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MOZ[y.IIB IMO3BOJIACT aBTOMATHYCCKU M3MCHATH BBIXOAHBIC CUTHAJIA B IIJIABHOM CTYIICHYATOM 0o

HMITYJIbCHOM PEXKAMAX.

B

C’,E| C B
Dy | A DLI_A

Y
Dp+3tl 3 T 3 I3 "+t T3 Tl o3

3

a) 0)
Pucynok 50. [TapaMerpsl TUIaBHOTO CTYIIEHYATOTO a) ¥ UMITYJIBCHOTO 0) PEXKUMOB

rue:
t1 - "Bpems moaroroBku pese” (cM. puc. 51). @opmupyeTcs TONbKO AMHOX/IBI IPH IPOBEPKE.

t2 - "Bpems npea.pexxuma” (cM. puc. 51). @opmupyercs nepes KaxkIbIM UMITYJIECOM MPOBEPKE.

t3 - IIUTENTLHOCTH UMITYJIbCa. 3amaercs B mone "Makc." Bpems (cum. puc. 49).

A - HagaTbHOE 3HAYCHHUE U3MEHSIEMOro mapamerpa. 3amaercs B moie "Ot" (cM. puc. 49).

B - koHeuHOE 3HaUEHUE U3MEHIEMOT0 MapaMeTpa. 3agaercs B mose "J{o" (cMm. puc. 49).

C - BenmmuuHa mara u3MeHeHus mapamerpa. 3amgaercs B noje "lar" (cm. puc. 49).

D - 3HaveHHWe TOKa/HANPSDKEHUSI TPEIpeKIMa. 3amaerca B mone "U Ilpem.pexuma" wu

"I mpen.pexxuma” (cm. puc. 51).

napamerp &r
HaumeHoBaHue 3HaueHHe MNepemeHnan
Bpema noarotToBkW pene 0.0c PreparaTime
Bpemna npea.pexuma 0.0c PreFaultTime
VTMpea.pexiam 63.50B Vo
IMpea.pexnm 0.0A 10
Yron npes. pexuma 75" Phi0
OK OTmeHa I ANDAT ‘
= |
Pucynok 51.

YcTaBKU IPOBEPSIEMOTO peie 3a4al0TCsl B OKHE HACTPOEK YCTaBOK (CM. PUCYHOK 52)

Yeraskm @-‘
Hanmenoeanune 3naueHne MNepemennan
Bpema 3.0C Tset
HacTpoiikun 3.0 Set
OK OTmeHa ‘ ’ ‘ op VimnopT.
Pucynok 52.

[Tapamerp "Bpems" omnpenenser ycraBKy Ha BpeMs cpabarbiBanus, a "Hacrpoiika" - mopor cpada-

TBIBaAHU .
3aZIaHHBIe YCTaBKU CpPaBHUBAIOTCA C (I)aKTI/I‘IeCKI/IMI/I HU3MCPCHHBIMHU 3HAYCHUSAMU 110 KPUTCPUAM

30HBI JIOMYyCKa, 3aaBaeMoro Bo Bkiaake "Omnpenenenue” (CM. pUCYHOK 53).
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MapameTpkl ] [uckpetibie  Onpedenetne lCDB,D,MHBHMHl GOOSE]

Onpeaeneque
[~ OTH. norp.< 9%
[~ Abc. norp.< :
r [
Kpurepwii cp. ||
Peaynerat
Makc. Otkntou. Koad. soasp.

Pucynok 53.

3.5.14 Mopayab nposepku "I'apMoHuku'

Mopnynb npenHa3zHaueH Uit GOPMHUPOBAHHS YETHIPEX CUTHAJIOB HANPSOIKEHUSI U TPEX CUT'HAJIOB TO-
Ka (6 KaHaJIOB TOKa padOTalOT B 0OBEIMHEHHOM B 3 KaHala peKUME) 3aaBaeMbIX KaK CyMMY TapMOHH-
YECKUX COCTABIISAIONINX, & TAKKE JUTSI aBTOMATHUECKOTO OMpeIeNIeH s mopora cpabaThIBaHHUs OJIOKHUPOBOK
10 TAPMOHHUKE.

apmoHmkn ll'lapameTpm] ﬂMCKpBTHbIB] CDE,D,MHBHHH] Beog peay]'lhTaTDEll GOOSEI

1 [ooooB [o0° 11 Joooos [oo #Uaf Ub ™ Ue O Uz
2 o008 o0 45 [ooo0B [oor  Cla b Tk

3 [0000B  [o0° 43 [ooo0B [o0° o1 [oo0oB  [ooo
4 JooooB Joo 44 [ooo0B o0 22 [oo000B  [oo0°

5 |0.000B |0.0° 15 [0000B  [00° 23 |0000B  |0.0°

6 [0000B [0.0° 45 [o.000B [00° 24 [ooo0B  Joo
7 |ooooB [o0° 17 |ooooB  fooe DC |0.000B  Quucruts

g JooooB  [o0 18 [oo00B  [o00° Bpewn

9 |0.000B |0.0° 19 |0.000B  |0.0° oy P

10 |oo00B [0 20 [0.0008 |0.0° a o ﬁ‘

—~

d | l

Pucynok 54. Ilone 3aganus mapamerpos " ['apmonuku"

lapMoHMYECKHMI COCTaB Ka)KJOro BBIXOJHOI'O KaHasa 3aJaeTcsl HE3aBHCHMO IyTeM 3aJaHHs aM-
TUTHTYBI ¥ (ha3bl TAPMOHUYECKUX COCTABIIIONIUX € | 1Mo 24 TapMOHWKY W YPOBHS MOCTOSHHOM COCTaB-
JIArOLIEH.

Jnst TIIaBHOTO PYYHOTO WIJIM aBTOMATHUYECKOTO W3MEHEHHs ypPOBHS BBIOPAHHOH TapMOHHYECKOH
COCTaBJISIFOIICH UMeeTCs OTAenbHas BKiIaaka "[lapamerprr” (cM. pucyHOK 55).

Fapmonnkn  [apametpel lﬂ,nc»{pemme] Coe,aneHMﬂ] Beog peaynhTaToEl] GOOSE]

Benwuuna | EERELREEEE « || 8-A -
WWar 0.500B

0.000B
10.000B
0.000c

Yacrota |50y -

™ Asto

Pucynok 55. ITone 3ananust rapMOHUYECKON COCTABIISIIOLIEH
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3.5.15 Moayab npoBepku "3amura auHun"

Monynbe npenHa3HaueH A GOPMHUPOBAHUS TPEX CHUTHAJIOB HANPSDIKCHUS W TPEX CHTHAJIOB TOKA
(6 xaHanoOB TOKa pabOTArOT B 00BETMHEHHOM B 3 KaHaa pexumMe). Moayls peHa3HauYeH s TIPOBEPKH
npuOopoB P3A 3amuThl JIMHUY B aBapHHHBIX PEKUMax U padOTy MpoTUBoaBapuiiHol aBTomaTuku (AIIB
u ABP) c ognolt nnm nByms aBapuitHeIMU cuTyanusmu. [lapamerps! aBapuu (cM. pucyHoK 56) 3a1atoTcst
B nosisax: "Aap." -Bua aBapuu (tun K3), "|Z|" - conporuBnenue qunum, "Yron" - yroia $a3oBoro ciaBura
npu aBapuu, "Bpems" - IIUTENBHOCTH aBapuitHOTrO mporecca, "Hacrora" - gacrora cetu, "R"- akTrBHOE
u peaktuBHoe "X" compoTtuBnenus auHuH, "Tok" - Tox K3, "Hanpsx" - Hanpspkenue Ha auand npu K3,
"Hampapnenue" - HampaBieHHE MMOTOKA MOIITHOCTU B JUHUH, "PeXuM" - ¢ OMMHOYHBIM IIEPEXOIHBIM pe-
KHMOM HJTH C MOJIETTHPOBaHHUEM pabOThI BHIKITFOUATENS M TPOTUBOABAPHITHON aBTOMAaTHKH, "TOK Harp." -
TOK IpeJaBapuiHOr0 PeKMMa W yroi (a3oBoro capura "YTroj MOIIHOCTH mpeapexkuma'. AKTHBAIUS
mosist "ABapus 2" MO3BONSET HACTPOUTH aHAJOTHYHBIE MapaMeTpbl /Uil MOBTOPHOM aBapuu. JlomomHu-
TeNbHbIE TapaMeTPOB NMPOBEPKH HACTPAMBAIOTCA B OKHE (CM. PHCYHOK 57), BeI3bIBaeMoro kHomkoii "[la-
pametpsr”. Tlapamerpbl paGOTHI AMCKPETHBIX BXOJOB M BHIXOJOB HACTPAWBAIOTCS B OKHE (CM. PHCYHOK
58), BbI3bIBacMOro KHomko# "IuckperHsie B/B"

MapmeTpel ]Onpe,qeneHne] Coe,u,MHeHMH] Beon, peayﬂhTETDEl] XapEKTepMCTMKM] GOOSE]

Mma |A—E NobasnTte ] Yoanute 1 Qunctuts ]

Agap. m Tok 1000 JfAs
1z 12 oM Hanpax 50000 g |
von [ 75 - Hanpasneuue|B aone «| | _

=) 0.311 M Paxim Onurens: > | i [ 10 ow
[ 1158 0w Tox Harp. 0.000A [ = -

Bpema 0.5 C Yron MDLLI,HOCTH1 20.0° 5.000

npegp . =
‘-IacmTaJ 50.000ry oo 50.000
T [U_“ : T Agapnr 21 B aoue
[' YETaBKY ”'ﬂapEMeTphl ][' [uckpetHele B/B ]
Pucynok 56.
napameTp ﬂ*

HaumeHoeaHue 3Hauexne NepemenHan =
Bpewa nepey aBapueil 30.000C PreFaultTime

Bpewma as. pexama 2.000C PostFaultTime

Pexim nepexnioueHins Bpemn | FaultTrigMode

Mecto TH WuHa ~|PTCON

MonApHocTts TT IAETE] ~| CTPOINT

Pesxim ynpaeneHns [uckp. Bx. | ControlMaode

Yyet semnn ~|KOMode

|KE| unu Re(KE) KOA

D(KE) unn Im(KE) K0B

Pexum nposepki ~| TestMode

CUmMynATOp BEIKNOYATENA v | BCSIMULATION

Pexcam 3an. noep. CryyaitHei | FaultincMode

[,0¢

[NocToAHHaA cocT. ~|DCsIM

Onpegenenne Uz v | VzDefine

Z-@ unn R-X -0 | RXS

oK | OTmeHa I WnnopT ‘

Pucynok 57. JononHuTenbHbIE HACTPOHKH.
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Haumenoeanue
Anckp.ex.1
Nuckp.ex.2
Nuckp.ex.3
Juckp.ex 4

3nauenwe lNepemennan

Inckp ex 5

Inckp.ex 6
Nuckp.ex.7
Nuckp.ex.8

Moet. Bkn. BeiGop.
B

Brix.2

Beix.3

B 4

Brix 5

Beix. 6

Buix.7

Bix.8
NuckpeTHele Pexum
3apep#ka cpab.
Bpema yaepx.

OK OTtmeHa MmnaopT. BHCNopT. WranopT.

Pucynok 58. [TapameTpsl IUCKPETHBIX BXOIOB M BBIXOJIOB.

OxkHo "Onpenencaue” (CM. pUCYHOK 59) 3aaeT quana3oHbl BpeMeH cpadaThIBaHMsI IIPOBEPSEMOr0
npubopa P3A.

Mapmetpsi  Onpedenexue |Coe,qMHeHMﬂ | Beog, pe3yana‘roa| XapakTepucTHKM I GOOSE'

ma Noruka Kputepwit cpabateiBaHna
Omen. Al WM «| T Ta> | | c
omn. Bl Th< WA ~| T The =
Omn. CIT Te< WM «| T Te= c
Mosr. [ Tr< ANIA [l ™ Tr= ®
Biropuui 75 WM ~|r 1s> c

BhIKM.

OTen. A I ﬂOBTOpHOe BENHYEHWE TF
Otkn. BI Bropiy. BeIKN. I Tq
Oma. C I—Te |— o

111

Pucynok 59. Okno "Omnpenenenue".

MapmeTpel | Onpeﬂ,eneHneI Coep,mHeHqu Beog peaynstatos  XapakrepucTiki |GOOSE|

3oHa Llene noepexaeHns Metea &~
1 = L = oz ’
1 =l LN =l "Z1LE
1 =l L =l "ZS1LLT
1 =l LN =l "ZsS1LE"
2 =W = rZ2LL
2 =l N =l "Z2L-E"
2 | L =l 'zs2Liv o
4 2 [ : | »
Hobasute I Yaanute | Pen. I Mmnopt | 3kcnopt
Pucynok 60.

Saknanka "Xapakrepuctuku" (cM. pUCYHOK 60) IO3BOJISICT OMHKCATh XapaKTEPUCTUKY cpabaThiBa-
HUS pelie COMPOTUBIICHUSI CAMOCTOSTEIBHO HITH 3arpy3uTh U3 0a3bl TAHHBIX XapaKTEPUCTHKY cpabaThiBa-
HUS pelie M3BECTHBIX MUPOBBIX Mpou3BoauTeneii. s 3amycka pegakropa XapaKTepUCTUKU CpadaThiBa-
HUS HOXMUTE KHONIKY "Pe." ¥ B OTKPBIBIIEMCSl OKHE penakropa (CM. pUCYHOK 61) BBeauTe HEOOXO0MaU-
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MbIe TlapaMeTpbl. s 3arpy3Kul THIIM COXPAaHEHHs XapaKTEPUCTUKU cpabaThIBaHHUS MCIONB3YHTE KHOIKH
"Ummopt" 1 "DKCropT" COOTBETCTBEHHO.

e )

Copepxumoe
LENS=10,35,-5.3.0.267;

£7

CTaHAaPTHBIX
d:w;ﬂ b >l AoGasuts | Yaamums
thopma topma cartesian  ~
™ Bo3spaw
~MuHna ayra Kpyr ~0bbexTus
] 0.000 R Om || BbineT 5 BbiNeT 10 O
i On CTRENL! 2] cTpens! M
i 0000 g || " Ol B fwem  [B
i 0.000 Om
[Z] om P&l CMEWEME cueuerne |5 Om
Yron ° 2ion LS |170M WMpUHE |3—OM
anuye
e 30.00 s panuy . 10000 Om e 0267
HAHAMNEHEIR I—D 00 -
yran B
kOHESHBI | 360.00  °
yron
HAMRABNEHNE
OK Otmera

Pucynoxk 61. OkHO pemakTopa XapaKTepUCTUKH CpadaThIBAaHUA.

3.5.16 Moayab nposepku "COMTRADE mnueep"

Mopnynb npeaHa3HayeH Al BOCIPOU3BECHUS YEThIPEX CUTHAJIOB HANPSDKEHUS U TPEX CUTHAIIOB
TOKa (6 KaHaJIOB TOKa paboTaroT B 00bEIUHEHHOM B 3 KaHaia pexume). VicXomHble qaHHBIE Ui paOOThI
MOIyJis JOJDKHBI Haxomutcs B (aitie popmara COMTRADE. 3arpyska ¢aiina ocymiecTBisercs 1o
kHonke "COMTRADE". Tlocne 3arpy3ku daitna B momsix "Umax", "Imax" oToOpakatoTcss MaKCHMallb-
HbIC 3HAYCHMsI TOKA M HANPSIKCHUS B 3arpyKeHHOH Qaitye, a mois tl, t2, dt - moka3pIBaIOT MOJIOKEHUE
KypCOPOB M pa3HUIly MEXKJy HUIMH B OKHE TPOCMOTPA OCIIHIUIOTPAMMBI.

Kaxnplii 3arpy’keHHBIH KaHaJl MOXKHO BKJIIOYHTh M OTKJIIOYHMTH JUIS BOCIPOM3BEICHUS, BHIOMpast
COOTBETCTBYIOIIYIO TAJOUKY PSAZOM C UMEHEM KaHaya. Takke MOXXKHO BBECTH TOCTOSHHYIO COCTABIISIO-
Y0 ¥ K03()PHUIIMEHT MacITaOMPOBaHUs CHTHAJIA KaXKIOr0 KaHaa.

Penaktupoeate | CoegWHeHNA | IMCKpeTHEIE BrIXOAEI
BriGop kaHanos YacTtota AUCKpeTHaaUmn
MokasaTe rpagmkm Bribop A Bribop B T RALE
P Ua=( [VA ~]- [oB <]y [1000 %
e = S| i T
c=( | VA -|- - i
¥ Uz=( | 0B <. [oB o] 1000 LELEED
e [1A <] [oa ~|y [too0 tE [ 0.000c
¥ 1b=( [IC —1-loa -y 1.000 £ 2.159¢
M le=( |30 |- [oa =]y [1oo0 dt | 2159
Krrpawch TH [ 10008 /[ 1.0008 Krrpaweh 0 [1 ;[ 1

[' YCTAEKM ”'FIapaMe'rp'n! ”' Huckpethele B/IB ]
Pucynok 62. ITone 3aganus napamerpoB "COMTRADE mieep".

Hexoroprie Bkmagku, Takue kak "Yactora auckperusanuu” u "PenaktupoBaTs” HE TOCTYIHBI IS
WCTONb30BaHus B 0a3oBoi Bepcun PowerTest, 1 Mory ObITh aKTHBHPOBAHBI MIPH MTOKYITKE JOMOTHHTEIb-
HBIX JINLIEH3UN.
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Mojyiib TO3BOJISET BOCHPOM3BOANUTH TAKXKE JTUCKPETHBIC COOBITHS 1O YETHIPEM TUCKPETHBIM BbI-
xomaM. Jlms atoro Bo Bkianke "JluckpeTHbie BBIXONBI" (CM. pHCYHOK 63) yCTaHOBHTE COOTBETCTBHE .
MEKIy TaHHBIM B (aiiie 1 GU3NIeCKUM JUCKPETHBIM BBIXOIOM.

Beibop kananoe ] YacTtota ANCKpeTH3aLmum ]
Pepaktupoeats ] CoegnHeHus LuckpeTHule BLIX0AE!
Buix.1 | [T -
Brix.2 ,OLIH—L|
Beped | Outl -
B4 ,OLIH—L|
Pacnonoxerine | C:\POWERT~1y =]

Pucynok 63. JluckpeTHbIe BBIXOBI.
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3.6 3aBepuieHHe BHINOJHEHHUS IIPOTrPAMMBI

3aBepiieHus paboTHI B MPOrpaMMe BO3MOXKHO 2 CIIOCO0aMHU:

1. Haxxatrem Ha kHONKY "X'" =ik

2. Bri6bop nynkTa "Beixon" B BhIajaromieM MeHio "Maii madaoHoB"

Kak npaBuio, npu 3aBepiieann padbotel, PowerTest hoopmupyer 2 Bompoca:

("t [

':0] CoXpaHWTb OTHET 0 TECTApOBAHMKAT

1."CoxpaHHUTh OTYET O TECTUPOBAHUU?" - ATOT BOMPOC IpeIaraeT COXpaHUTh MPOTOKOJIa MPOBEP-
ku. Eciu oneparop orBeuaer "Her", To mpoToKoj MpoBepKy OyaeT O€3BO3BPATHO YTEPSH.

("t [

':0] CoxpaHuTb wabno?

2."Coxpanutb mabmon?" - 3TOT BONPOC MpeIaracT COXPaHUTh TEKYIHEe HACTPOUKU MPOBEPOYHO-
T'O MOAYJISL B KAUEeCTBE HACTPOEK 0 YMOTYAHUIO, T.€. HACTPOEK, KOTOPhIe aBTOMAaTHYECKH 3arpy3aTcs MPpH
CIIYIOIEM BBI30BE 3TOTO IPOBEPOYHOTO MOAYJISL.
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4. Coo01ieHusi oneparopy

4.1 Coo0mienue 00 OTCYTCTBHHU CBS3H
'PowerTest Iﬁ‘

. LIMNpoeepsTe Hanuune NUTaHWA yeTpolicTea.,
L

2.MNpoBEpETe COEAMHUTENBHLIE NPOBOAR..

3.Mpoeepete nogrntoyenne COM nopra.

5

CooO1mienue 06 OTCYTCTBHH CBSI3W MOXKET BOZHUKHYTh ITOCTIE HAXKATHUSI KHOIKH "3aIyCK MPOBEPKH".
Coo0ienue 00 ommoKe COAEPKUT PEKOMEHIAIMH 110 BOCCTAHOBJICHUIO CBSI3H:

1. [IpoBepuTh HaNMUUKMe MUTAHHUS YCTPONUCTBA

2. [IpoBepuTh HaTU4UME U HAJISKHOCTD MOJKITIOUEHHS COeMHUTENBHOTO IpoBoza Ethernet

3. IIpoBepuTh HACTPOMKN KOMMYHUKAITMOHHOTO MOPTa - YOSAUTECHh B MPABHIBHOCTH HAacTpoek [P-
aapeca Ha IIK B coorBercTBum ¢ 1m.3.1.1 U IPOBEPOYHOr0 yCTPONHCTBA B COOTBETCTBUHU C PYKOBOJCTBOM
IO AKCILIyaTallMy Ha Hero. Yoeaurteck, uto B PowerTest 3aman npasunbHbli [P-agpec (cm. m.3.1.1).

4.2 Coo0menus npu cmene IP-agpeca
Cooo6ienue "Success!" unpopmupyer 00 ycnemHoi cmeHe [P-aapeca.

Success!

Coo6menue "Online Failure!" undopmupyer o Heynaunoit cmene IP-ampeca. HeoOxomumo yoe-
JUTHCS B MPABUIIBHOCTH YKa3aHUs TeKyllero u xenaemoro IP-anpeca. Ecnu cBsA3b € yCTPOMCTBOM IOJ-
HOCTBIO MOTEPsIHA, TO HE00X0oauMo cOpocuTh [P-anpec k 3HaAUCHUIO IO YMOTYAHUIO TIPH MTOMOIIM KHOIIKH
Ha ycTpoiictBe "[P-Reset", ycTaHOBHUTH ajapec Mo yMoOT4aHHUIO B OKHE cMeHe [P-aipeca M BOCCTaHOBUTH
CB#3b. 3aTe€M MOBTOPHUTH MOMBITKY cMeHbI [P-anpeca.

Online Failure!

4.3 Coo01ienue o padore MPOBEPOYHOI0 YCTPOHCTBA

4.3.1 Ileperpy3ka KaHAJIOB HANIPSIKEHUS

[Tpy BO3HUKHOBEHWW KOPOTKOT'O 3aMBIKAHH WIIH TIEPETPY3KH B KaHajle HanpspkeHust Ha okpane [TK
BO3HHKAET COOOIICHHUE ¢ YKa3aHHUEM IeperpyKeHHoro kanana (cM. pucyHok), Hanpumep "Ve Overload" -
kaHa HarpstkeHus C meperpyxex.
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Ve Overload;

4.3.2 Ileperpes npoBepoOYHOIO YCTPOMCTBA

B cnydae monroit paboThl MPOBEPOYHOI0 YCTPOHUCTBA O] OOJIBIION HATPY3KOH MOXKET BO3HUKHYTH
MeperpeB yCTporcTBa U CooTBETCTRYMOMIee coobiienne "Overheat". [Ipu 3TOM yCTpOMCTBO mpekpaliaer
(hopMHpOBaHHUE BEIXOHBIX CUTHAJIOB MPEXKJIE YeM OCTBIHET JIO IpUeMIIeMoid Temnepatypsl. [Ipu Bo3HHK-
HOBCHHHU IIEPErpeBa HCO6XOZ[I/IMO y6eZII/ITBC$I B OTCYTCTBHH IMOMCX IJIA IMMPOXOXKIACHUA BO3AYIIHBIX IMOTO-
KOB K YCTpOMCTBY U OT Hero. HeoOxoqumo clienath mepepsiB B pabote, HO Ui Ooiee MHTEHCHBHOTO

OXJIAXKJICHUST PEKOMEHJIYEeTCSI OCTaBHTh YCTPOWCTBO BKIIOYEHHBIM B CETh, YTOOBI 00ECHEUUTH padboTy
HPUHYIUTENBHON BEHTUIISALINN.

4.4 Cool01ieHue B CTPOKe COCTOSTHUS

4.4.1 "llabdnoHbI He aBTOPU30BaHbI"
Omm6ka "I11a00HbBI HE aBTOPHU30BAHBI" MOXKET MOSBUTHLCS IIPH MOIMBITKE 3aMlycka MOIYJIS IPOBEp-

KU C OTCYTCTBYIOIIEH JINIIEH3UEH WK €€ UCTEKIIUM CPOKOM JieicTBUs. sl ycTpaHeHus 3TOH MpoOIeMbl
HEOOXOJJMMO MPHOOPECTH JISHCTBYIONIYIO JTUIICH3HIO.

! YeTtaBru !I'Iapamerpbl ' OuckpetHsle B/B

LllabnoHkL He aBTOPH30BAHEI

4.4.2 "TecTbl He BIOpaHBbI'"

! ' MapameTpel '

[HINT] Tectsl He BRIbpaHE!.

Ommbka "Tectbl He BEIOpaHa" BO3HUKACT €CIH MPH IMOMBITKE MyCKa MPOBEPOYHOTO MOJIYJIS HE BbI-

OpaH HH OJIMH dTal MPOBEPKH (CM. pUCYHOK). sl ycTpaHeHus OMIMOKK JOCTATOYHO BHIOPATH ATAIl MPO-
BepkH B nosie "Beibop" o0sacTu STarnoB MpoBepKH.

Bubop

OOOOO?

[HINT] HenpaeunsHoe onucanue Tuna obopyaosaHua

4.4.1 '"HenpaBujbHoe onucaHue TUna odopyaopanus"
Coobmienne "HempaBuiibHOE ONMHMCAHUE THIA OOOPYAOBaHHS" BO3HUKACT MPU HECOOTBETCTBUH
MEKIY THUIIOM TIOJAKIIOYEHHOTO MPOBEPOYHOrO OOOpYIOBaHHUSI C THIIOM YCTaHOBIIGHHBIM B PowerTest.

Jns ycrpaHeHHsT OIIMOKH JTOCTATOYHO TNPHHATH (HaXaTh KHOMKY "Jla") HOBBI THII MPOBEPOYHOTO
YCTpOIMCTBA.
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4.4.2 HupopmaunoHHOe cOO0IIeHHE

‘ ‘ [' ]['!'Iapame'rpb\ ”'

HNudopmanmonnoe cooduienue " UM Hner tectupoBanue, moxaryicra noJoxaute" nHPOpMU-
pyer o0 HopMaJIbHON paboTe MPOBEPOUHOI0 YCTPONUCTBA B IPOLIECCE MPOBEICHNS HCIIBITAHHUH.

[' ]['I'IapaMEprl ][' AuckpetHeie BB ]

HNudopmanmonnoe coobmenne "MUM A-E |Z]=1,2 (Om)" undopMupyeT 0 TEKyIIeH TOYKE Mpo-
BEPKH pelie CONpOTUBICHUS. B naHHOM mpuMmepe ykazaH Bua 3ambikanus A-E (hasza A Ha 3emitio), Mo-
IyTh COMpOTHBiICHU paBeH 1,2 Oma.

! ' MapameTpsl ' Auckpethele B/B

(HINT) TecT npuocTaHoBNEH, HEXMUTE NPOAOMKUTE' ANA Bo306HOBREHUA.

HNudopmanmonnoe cooduienne "TecT NprOCTaHOBIEH, HAKMHUTE "MIPOJOIKUTE" JUTSl BO30OHOBIIE-
HUA" cO00IIaeT 0 HeOOXOAUMOCTH KHOIIKY ITPOoAoIDKeHus TectupoBanus "[Ipuocranoska / [Iponomkenue
npoBepku" F4. CooOliieHre BOSHUKACT MTPH MEXKIY dTallaMy MPOBEPKH, TJ¢ YCTAHOBJICH PYYHON MEepPex o
OT 3Tara K 3Tarry.

! ' Mapametpkl '

[HINT] @aiin kosdurypayan uameHeH, yCTaHOBATE NOAKNOYEHWE 3AHOBO.

4.4.3 CooOuieHue B OKHe pe3y/ibTAaTOB U3MeEpeHH i
Coobmienne "Her melficTBus" MOKa3bIBa€T, YTO 32 BPEMsl aBTOMATUYECKOW MPOBEPKU HE MPOU30-
IJI0 HU OJHOTO JCHCTBHS MO JUCKPETHBIM BxoaaM. J[iist ycriemHol mpoBepKu HEOOXOAUMO MPOBEPUTH
3aJJaHHbIC YCIIOBHSI U TPAHUIIBI aBTOMATHYECKOM MPOBEPKH, HAJISKHOCTD U MPABIWIILHOCTD MOJKITIOYSHUH.

Na | Pezynwrat
1 Tok=6.000A HeT neficteui
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