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OcCHOBHLIE NOSTOXEHUS

Onepauvn nosepku

Cpepncrtea NOBEpPKK

TpeboBaHua no GeszonacHoOCTH

Ycnosus noBEpKK M NOATOTORKA K HEl

NopsaoK NpoBEAeHNA NOBERKN

Brewwruin ocmotp YCIA

OnpoboraHue

Onpegenerue abcoNOTHOW NOrpellHOCTU U3MEPEHUS TeKyLlero

BpEMEHM

Onpeaenenne cTHOCUTENBHOW NOrPELLHOCT KOCBEHHOIO M3MepeHns 16

ANEKTPUYECKOR HEPTNN

Onpepgenexne BpeMeHu 3agepxkit oT MOMeHTa npuxoga TC Ha 8xog 20

YCI[] no MOMeHTa Bbigauy Koja 4aHHOro COOLITUA B KaHam CBA3W o

npotokony NOCT P M3K 60870-5-104-2004, TOCT P M3K 60870-5-

101-20086.

6.6. OnpepneneHue BpemeHn T MOMeHTa npuxopa T ra sxop YCI4 po 21
MOMEHTa BblAaqyi KOga 4aHHOoro M3Meperus B kaHan CBA3Y no
npoTokony FOCT P M3K 60870-5-104-2004, FOCT P M3K 60870-5-
101-2006

6.7. [lorpelHoCcTb 3MEPEHNA BPEMEHW NO OTHOLLEHUIO K 3TaNOHKHbIM 27
Yacam npu BHeluHeW cuHxpoHn3aummn ot GLONAS/GPS npuemHuka ¢
uenone3oraHuem PPS curHana.

7 OdhcpMneHne pesynsTaToB NOBEPKK 28
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1. OcHoBHDLIE TIOTOKEHHS

Hacrosinas MeTo/IMKa IOBEPKH PAcIipOCTpalaeTcd Ha yeTpolcTBa cbopa U repesadmn
nmagHeIXx RTU-325H u RTU-325T (nanee YCILH), npefHa3sHaueHHBIE JUIE KOCBEHHOTO
H3MEpeHHs MICKTPUYECKON JHEprHH M MOLIHOCTH, & Tax JKe AUl aBTOMATHYecKoro coopa,
HaKOIIeHHs, oOpaboTKW, XpaHeHWss U nepeflayd  HHpOpMAIMM, NONy4eHHOH OT
H3MEPHTENbHBIX [pHOOpoB ¢ 1kdpoeeME HATepheiicavu (MIT), B TOM 4HCIE CYETUHKOB
INEKTPUHECKOH 3HEPIHH.

Mertonuka ycTanaBnHBaeT 00BbEM, YCIOBHS MOBEPKH, METOJBI B CPEACTBA TMOBEPKH
VCIIJ u nopsyiox odopMIICHUS pe3yibTaToB IOBEPKH.

Me:xnosepounsit uarepsan  YCIIJ - 6 ner.

2. Onepanu MoBEpKH
2.1 Ilpw nposeficHUK NOREPKH JOJDKHBI ObITEH BEIIOIHEHE! ONEPAIHY, YKA3aHHBIE B

tabiune 1.
Tabmrma 1
HanmeHoBaHHe BrinosHeHue ouepauii NpH U0BEPKe
ornepauMn Ilepsuamoii 1 IMepuomieckas
TIOCITE PEMOHTA TOBEPKaA
BHEeImAWH ocMoTp M oopoboRanie n.6.1.0.62 o 6.1.0.62
OnpeaeieHre OTHOCHTEILHOR HOTPEIHOCTH - m 6.4
KOCBEHHOTO H3MEPCHUS ANEKTPHYECCKOH SHEPTHH
Onpencnerne adCOMOTHOIN NOTPEITHOCTH m.6.3 m. 6.3,

HA3MEPEHUs TEKYIIIETO BpEMEHMU.
OnpegeneHue BpeMeHH 3aePKKH 0T MOMEHTA
npuxoaa TC #a sxox YCII/I o MoMeHTa BEIHAYU
KOZ4 JAaHHOTO COOBITHS B KaHAJ CBA3K MO 1.6.5 He npoussoautce
upotoxony I'OCT P MOK 60870-5-104-2004,
I'OCT P MBK 60870-5-101-2006.

Onpenenetine BpemeHu 0T MoMeHTa IIpuxona THU
Ha Bxoa Y CIIJ mo moMenTa BRIAAYH KOJA
JaHHOTO U3MEPEHHS B KaHAN CBI3H IO IPOTOKONY n. 6.6 He npoussoauTes
I'OCT P M3K 60870-5-104-2004, TOCT P M3K
60870-5-101-2006.

Onpenenexye MOTPeITHOCTH U3MEPESHHA BPEMCHH
B YCIIJI, m0 OTHOIEHMIO K BpEMEHU [OTOBHOTO n. 6.7 He npoussoaures
VCIIH, B 01HOM JIOKAIBHOH CETH.

OdopMieHne pe3vIbTaTOB HOBEPKHU 7. . 7.

3. Cpencrea nosepkn

3.1 ns ipoBeeHHS IOBEPKY JOJDKHBI OLITH IPUMEHEHD] CPEJICTBA, YKa3aHHbie B Tabnune 2.

‘Tabmmia 2
HawmMmeHOBaHRE CPencTs HaznaueHue
TlepeHOCHON KOMIBIOTED Ist obecnedeHus csasu ¢ YCIHI v UIT u s cesizu

uyepe3 HHTepHET ¢  TaliM-CepepoM WM ¢
pamuovacamy MHWP PY4-01 npm  orcyrcreun
JIOCTYTIA B HHTEPHET
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[ycxo-rananownoe [TO AlphaPlus W(AEP), IO mng koRGHryprpoBaHUS B CUUTHIBAHHS JTaHHBIX
AlphaPlus 100, AlphaPlus W1.8 (MeterCat), |¢ WUII
AlphaPlus100

Ilporpammusnt maker AC L Laptop 11O g ocymiecTeienns e ¢ YCILA
Tepmusanshag nporpamma «ZOC» g RTU
325Tu RTU 325H

IEC TEST TecToBad nporpaMma Jijis
mpoTtokos108 M3K 60870-5-104, MBDK
60870-5-101

Orrrrueckuit npeoOpazoparens AE-1 YeTpo#cTBO U1 CUHTBIBAaHESA HHODOPMAIHH €O
CYSTYHKOB Uepe3 ONTHUYESCKUH MOPT.
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4. Tpebepanns no GezonacHOCTH

4.1.1Tpu OpoBEJICHWH TIOBEPKH JIOKHBI OBbITe cobmomeHbl TpeGoBaHus OE30HACHOCTH,
yeranosnennsie 'OCT 12.2.007.0 - 75, TOCT 12.2.007.3 - 75, "TlpaBunamMu TeXHHKA Ge30HACHOCTH
IIPH DKCIUIyaTallM SNeKTPOYCTAHOBOK noTpebutenci”, H "lIpasuinavy TeXHHYECKOH IKCILTyaTalluu
MEKTPOYCTAHOBOK MOTpebuTeIci”.

Crempamict, ocyecteispouyi nosepky Y CIL, nomxer uMers kBanuHKanuOHHYKO IPYIITY
0 BIIEKTPOOE30MacHOCTH He XYKe TpeTheii.

5.YenoBusa nosepKy H NOATOTOBKA K Hel
5.1 TTpu npoBeneHUM TTOREPKH ROIDKHBI COOIMONATELCS CNEIYIONHE YCIOBHS !
- TeMIlepaTypa OKpyxaromero sozayxa: (23 + 5)°C;
- OTHOCHTE/IEHAA BIAXKHOCTEL Bo3xyxa oT 30% no 80%;
- arMocteproe aasienne oT 84 no 106 lla;
- Hampspxenue muraromei cerun 182...242B;
- "actota cetH (50+1) I'm.
5.2 Tlepen npoBeneHreM NOBEPKH HEOOXOIMMO H3YUHRTh PYKOBOJICTBO IO skcrvtyarammu YCIIJI
¥ SKCILIyaTALHOHHYIO AOKYMEHTALMIO CPECTB, HCIIONB3YEMBIX IIPH MOBEPKE.

6. Ilopanok npoBeaeHHA MMOBEPKH
6.1 Buemnmnit ocmorp YCIL{

Ilpu npoeenenuy sueurHero ocMoTpa Y CILI REMOMHSIOTCS CIIELYIONTIHE OIIePALIHH:

6.1.1 IIposepra kommrekTHOCTH Y CTLI Ha cooTerciBre GOpMYNIpy;

6.1.2 Iporepxa MapkupoKa YCI1/[ 1 cOOTBETCTRHE 32RO/ICKMX HOMEPOB Ha iunbaunke Y CTIJ]
HOMEpaM, YKa3aHHbM B GopMynape;

6.1.3 Iposepka Hamudust IEHCTBYIOIMX IIOMO B OFOBOPEHHBIX MECTaX,

6.1.4 Ilposepka BHenmero Buaa Y CILJ] ¢ 1eMsio BRIABISHU BO3MOKHBIX MEXaHHICCKHX
MOBPEXICHAN;

6.1.5 ITpoBepka HaYHS K KayecTra 3azemienns YCIIJT;

6.1.6 [TpoBepka 1enocTHOCTH Kabeneit ceszu.

[Ipumeuanue: m.a. 6.1.3 - 6.1.6 BEHIOMHIOTCA BO BPEMSA HEPHOHYECKOH [IOBEPKH.
6.2 OnpoGosanune
TIpu npoBencHny onpobORAHNS NOIHE] OBITH BBIOJIHEHEI CICAYIONME OEparim:

6.2.1 TIlposepka ycranornenua YCIJ B pabounti pexwm. [t 3T0r0 NOAATE JIEKTPOIIHTAHUE HA
YCIIJIL. HoxmaTecsa OKOH4YaHHA 3arpy3ku BHyTpeHHero [10. OxoHuaHue 3arpy3ka
XapaKTepHIYCTCI IPEKPANCHUEM 3BYKOBBIX TOHATBHEIX CUTHAJIOR. 3By4YaHue 3BYKOBBIX
CHTHAIIOB MOXET JUMTECH He Oosee 3 MUHYT.

6.3 Onpenenerrie a6co/0THOH MOTPEMHOCTH M3MEPEHHS TEKYIETO BPEMEHH
Jns onpenenenns abeomoTHON norpewHocTH H3Meperust Y CITJ] Tekyuiero speMesy HeoOX0uMO
BBITONHUTE CHEIYIOLIAE ONEPAITHH:
6.3.1 BemonsUTE 1. 6.2.1 HacTosIeH HECTpYKIH. Yoeaureed, uto YCIIJ] Haxomites B
paboueM pexmuMe.
6.3.2 INonxmounts koMnbrotep k YCIIJL, ucnonn3ys mobolt 13 ABYX pasheMOB
ETHERNET. Uutepdeiice! Ha pazsemax nocie nponspoacrea Y Cl1J] umesor enenyiomue
IP-agpeca:
LAN1-10.7.11.202
LAN2-192.168.11.202
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llocne uporeneHMs Hamaao4dHbIX paloT JAdHHBIC aipeca MOryT ObITe H3MEHEHBL B 3TOM
ciryyae pns poctyna xk YCIIJ seobxomuMo HCHONBIOBATHE afpeca B COOTBETCTBHH C
HIPOTOKONAMHM HAlAAKH YCTPOHCTRA.
6.3.3 C mOMOIBI0 TEPMHHANBEHON TIporpamMMel «Z0C», YCTaHOBNIEHHON Ha KOMIBKOTEpE
HEOOXOMIMO:
1) Yeranosuth B okHe Quick Connect clienyronume mapaMeTpsl:
A. B none Connect To — TCP agpec YCIIJ
B. B none Connection Type — «Secure Shell»
C. Bnone Emulation — «QNX4»
2) Brectu uMsa nons3osarens (loginfusermame: metronica) 1 naposs (password) 1ms paboTel
C IIpaRaMH HaJa4HKa,
Omnpenenerne abCOMOTHON MOTPEIMIHOCTH H3MEPEHHS TEKYHIET0 BPEMEHH MOXET HPOU3BOIHTHCS
IBYMS, UMEIOTIIHMH OITHHAKOBYIO IIPaBOMOYHOCTE, CIIOCO0aMHU:
1) C ucnonszosanneM nporpammuoro obecniedennda AC_Laptop ¢upmsr Sneerep Merponuxka.
2y Ilpy wamwaus npaMoro nojxnodennst ¥ CIJ[ kK HCTOYHUKY ATAIOHHOTO BPEMEHH 10 OJHOMY
U3 HPOTOKONOB:
o NTP v4 (RFC778, RFC891, RFC956, RFC958, RFC1305, REC2030)
» PTP vl (IEC61588(2004))
s NMEA-0183
o NMEA-0183 co crpobupyrouum umnynbcoM PPS (umnynsc B cexynay)

6.3.4 Onpenenenne abCOMOTHON  TNOIPEIIHOCTH  H3MEPCHMA  TEKYHISro BPEMEHH  C
HCMoNb30BanueM nporpaMmbore obecnegenns AC_Laptop ¢pupmet Diascrep MeTposuxa

Bribpath Tpefiyemsllf DYHKT TNIaBHOTO MEHIO BCTPOSHHOTO IPOTPaMMHOLO

obecneuernns YCIII.

6.3.4.1 Ilepeitru x oxny «Koupurypanus=>Cuapapounuku=>[lapamerps! KOPPeKIUH BpPeMEHN
YCIL[. TlpoBepuTh COOTBETCIBHC YCTAHOBOK NapaMeTpoB Koppexuuu BpeMeHn YCIII
3HAYCHHAM, IPUHATEIM [0 YMOIYAHHUIO (pHC.1):

NapameTpe KOppeKkuww BpemeHu YCNA

JonycTuMmoe paccorsacosaHue BpeMeHn YCNA v 3Tanocka, cek.
MNep#of CUHXpPOHW3auWKn BpemeHn YNl » 3TanoHa, MAH.

Yacorow noac (UTC), yac

Makc. paccorhacoBaHve fpeMesy AAA NAaBHOW Koppekuwu, cex |0
Temn Koppekuw, cek/vac

lNeproa CUHXpPOHW3AUWY BpemeHn 05 v CMOS, MuH

Pucynox 1

OTKMOYRTE MIaBHYIO KOPPEKIHIO BpeMerr (MakcuMabHOE paccoriiacOBaHHe BPEMCHH UL
1aBHOH Koppexnug =1).

6.3.4.2 [lepeittu x oxuy «Koadurypauusy» =>«CIpaBOUHHKE»Y=> «ITaJIOH BPEMEHH»/
Bribpars mosuunto «BepxHHH ypoBerb». (prc.2)
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Cnucok Yaii

NeTHee Bpemsd

ApPXUEELI .

Pasmep apxweon ‘
|
|

BeAWYMHA HOMMEPHYECKOro WHTEpBRana

YWuCno pacyeTHbX mepuoaoR Ha YO
ey BPE@MEHW YT
ITanoH BpeMeHu ‘ MU BpemMeHun YCIij
————— | UM BpPEMEHN CHETYUKDEB '
BEepXHUWA YDOBEHbL MMOE BDEMA CMeljgHWA onpoca I
—- thnen CUSTYUKOB
opa
Naponw ¥dill
MapamerTpw TCP/IP
NapameTpw TCP/IP (Ethernet 2)

3

Pucynok 2

6.3.4.3 CoxpanuTts u3menenns HaxuMas «ESC» n «Jla» B IpennokeHuH COXPaHUTD
koEQurypaumo. [Ipoussectn nepesarpysky YCIL, BeiOpas «/la» B oxge (puc.3).

TIPS 8 g e 2 W 4210 Dt S emard =g |
e oy gy e oW Opow wm
i FdFes R Ra kPR =D AN 4

LR L LT P P -

CHETYNKK

[MEPE3AIPY3UTL YCna?

na X

.- >-WU3MEHNTL <EMTER>-BBOJ <£SC>-0TMEHA

i e P 25AF SDmENcE R R PR EER

Prcynox 3

6.344 [Iponssectn 3arpy3ky 1 Hactpoiky [IO AC_Laptop Ha KOMILIOTEPE HEDKEHEPHOTO
OyIbTa B COOTBETCTBUH ¢ «PykoBoacTBOM monbsoBaTens 110 «AC_Laptop».
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6.3.4.5 3anmycTHTD porpaMmy

CoeauHeHme ¢ 6a3on AaHHbIX

Q g ATV i
g Mapane: 5’“'"

= =

Crpoka cBasu: l: Hlhacents

OK OrmeHa

Pucynox 4

6.3.4.6 BpecTu koMMyHUKAITHN B OKHE «PenakTuposanue TOYKH onpoca (puc.S).

PepnaxkTMpoBaHMe TOYKHM Oonpoca ﬁ'

OcrosHeie l OrpanusenvA !, Mepax moua e | YaanenHeih goctyn |

Cepsep : i_ 1 ]nOKaanhlﬁ

N: Touru onpoca: | Hassanue : |[ERIL]
Criocof cosauHeHWs ; | = “I o |TCPAP

Tun suame | MNpamas

Tenewmors . |
IP agpec [1mna); "l 0.7.43.270 TCP nopT: I 5002

O sTE cComsamHeHHA; l 100 cex
MoNLMoK cCoOMaMHUTESR; | 3

Cocroarue —— —————— Mapararpbl NOCTOSHHOMO COBAMHEHS

i* HopmanoHos [DCHOBHOM Karan) | Nocroannoe coaaurere | |

T KorncepBrposanHoe MHrepsan onpoca: I J _"]|
7T PezepeHuit karnan |CHHHp0HmauHH [cex).: I

I oK I Orrmana Totte = e Cripaska i

Pucynok 5

6.3.4.7 BeecTn onmcaHue ONHO#H TOYKH yueTa B OKHe « Toukw yuera YCIT/I1» (puc.6)
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** Tounn yuera ¥CNa 1
et

| & | Otuerr | Pgen | Cowrasc | Memmpmnn § | Unrepoen 2| Moxaosse | Menseris s nerpocemy
T

LA | e

3 ¥
i v, J Namazs, Dervem l _.Dim__lJ
ox Pl E e e ] Caoicia | S amme [ | Oirrmses H .'_-;i
PucyHnox 6

6.3.4.8 lIpon3secTn CHEXPOHM3AINIO BpEMEHH HHKEHEPHOIO Ny/IbTd ¢ BpEMEHEM TalM
cepsepa ntpl.imvp.ru (puc.7.) umm (ntp2.imvp.ru., ntp3.imvp.ru)

CaoHCcTBA: ,ﬂlara H BPpeMA

CepBep! gntpl.imvp.ru ‘-'_I [gﬁnosm-rb ceﬁuaﬂ |

BpemMa BL1N0 vCcrnewHo CHHXPBOHME0EaHo ¢ ntpl . imvp.ra Ha 28.02.2008 e |
11:12.

| |
| |

Cneaviouwae BeiNnoAHeH e CriHxpoHM3anmy: 06,83.2008 s 11:12

| CHHXPOHN3SUMA BO3MONHA TONbKO KOFAS KOMOABOTED NCAKMTHOMEH K
FinTepHeTY. doncAHMTabHEIE CESAEHMA O CMEXDOHMIaLMEM BDereHM
MOMMHD MOAY-YiTE B LEHTDRE CHPasKH M IMTod 4SPMKH, l

1 K 1[ OTHeHa ] T Hal iy T

Pucyrox 7
6.3.49  llpoussectn onpoc ¥ CILJ] nmxenepaeM nyastom ¢ [10 «AC_Laptop» ¢

obecreTeHNeM KOPPEKINK BpeMeHn. Y DenuThes B YCIEITHOM BLITOIHEHEN TPOLEAYPh
cuHxponusanuu speMerd B YCILI (puc.8).
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55 Fy;;Hui anpoc

Orpochrs. (= fon povpoiorsy 8 toed opoce | Putiparresd pemas, SICTUL

e Towacpea |} By
| 3 [
1

M | Bpinas | Covieimeas
20.02200812:2542  crepr nporpammi: onnaca
ZBO2AN0I 122542 Hrewie 53se farHR
28022008 1222542  YcTaHpBABHWE CECCMM ..
28.022008712:25.42  Janpot BpemeHu...
2802200812242  Bpemn YENT “29202/2008 12 25:39"
28.022008122542  Kowdurypauwa SCMNJ 8 '21/01/2008 11,533
2802200B122542  3anpoc napamerpos Touex yueTa C006HIEHHC O
2802.200812:2542  Coofwetue of ounidke YCMA[koa=1 ~oq=MFm 1043580)
28022008 122543  Janpoc napameTposTouek yeera: 100 % KOppeKHHI/I
28.02.2008 122543  Nomyvero 2 coobwenui xyphana JCNI
8022008122543 Koopexuwn spentani e 4 cex 2B/02/2008 122533 <« BpCMCHHU
28.02.2008 12:26 43 pIpoE S&wepwen des oWwWtok ceasM
28.02200812:2543  pabora azsequena

A b o b = o ad a4

OsacTime boofurmsen | Do e

Pucynox 8

6.3.4.10 Octaputs YCIIJ] BO BKIIOUCHHOM COCTOSHUHE Ha 24 yaca. [1o ucTeueHny 24 1acoB
MPOU3BECTH CHHXPOHA3AIMIO BPECMEHY HinKeHepHoTo iynbTa ¢ 11O «AC_Laptop» ¢ BpemeHeM
TaiiM ceprepa ntpl.imvp.ru. BemmomsuTs nyHKT 6.3.12. Ybeaurses B YCIEIIHOM MPOXOAKISHUH
CHHXPOHH3AITHH BPeMEHH # 3a(hHKCHPOBATH BEIHTHHY KOPPEKIIHH BPEMEHH, KOMIICHCHPYIOIEH
cyTouHbIH yxoa wacos ¥ CIIJL.

1 28.02.2008 12:25:43  Kopperuwa BpeMend Ha 4 cex:28/02/2008 12:25:39

6.3.4.11 [To naxnbM 3anucel B xKypHaT cOOBITHH N CTY)KEOHLIX apXUBOB CIENATh BLIBO O
BENIHUKHE yX0/a CHCTEMHOTO BpEMEHH U COOTBETCTBHE ero Tpebosanusam TVY.

Memoouxa nosepru 07.G7.2010 crmp. 10 u3 28
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¥ MypHan co6pitii YCINA, 1

Oescrese

» Do a0 accnearero ;_|| j I = Crpok ﬁﬁ_} =5

sl
i Jaenamneﬂue 28 022008 122531 104 3asepweHWe KOMaHdbl KOPPEXUMK BPEMEHM, HCI‘ID. 1234
Ypepomnende 28022008 122531 103 KomaHaa Ha koppexiua spemenu YCMNL:1234(-4 cex)
AJYgeqomneve 20022008 122420 104 3arepweHns komaHak; koppekauu spemars, JCM 11234
\.D Yeenomne-ue 28022008 122420 103 KomaHaa Ha koppexiwo spemesit SCM01234(3 cek)
;‘) Yeepomnedde 28.02.2008 122409 104 3asepuevde sObaib Koppexsa spemers, SCMN 11234
'\i) Ysenomneqwe 28022008 122403 103 Komanga ma koppekudio spetaenu YCIIL1234(-2107 cex)
dgyaaqomnEHwe 20022008 11:3310 9 BoccraHosnesue ceasu co cy.5000108
m‘awmanue 20022008 113842 B Her ceasy c e 5600106
ﬁBHMMaHMe 2002.2008 111648 1 MponagaHue nuraHua Ha c4.50007106(socer, 20/02/2008 11:30:42)
u Yeeporneque 14022008  11:.0318 3 Boccrarnengnie cesau co c4.50001C06
aB HUMaHHE 1302.2008 181842 & Het eeAsy ¢ c4.5000106
UE HHMAHME 13022008 181528 1 MNponananue nuTaksa Ha ov.5000106(BoceT. 14/02/2008 11:07:48)
i)Useqomnenve 13022008 174505 9 BoccraHosneHue ceaad co ¢y.5000106
Hrmare 13.02.2008 173342 8 HeT cersM c c4.5000106
Bruamarive 13.02.2008 173750 1 MponagaHue nuranua Ha c4.500071 06(eccer, 13/02/2008 17:43:01)
Jl4eenomnenue 13022008 17:2405 9 Boccranoenemie cessw oo cu.5000106
éﬁhmamc 13.02.2068 172142 B8 Her cesieu c o 5000106 i
- n annn e 4 renn =
A1 CTPOK BuEs A0
6.3.4.12 YCIJ] cynTaeTcs BbLIEPKABIIMM HUCIBITAHUE, CCIH a0COIIOTHAS IO PELIHOCTD

X0i1a BHYTPEHHUX YacOB COCTABIIAET He Gosiee "5 ¢ B CYTKH.
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CTPYKTypHas cXeMa CTeH/Ia AN IPOBeJeHNN IOBEPKH:

Time Server

Cepaep

Ansdha Hentp RTU-325T

dororpadus OJHOTO U2 BAPHAHTOR PEaU3allMK CTEHJIA!
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6.3.5 Ompenenesue abCOMIOTHOH [OOTPEIIHOCTH H3MEPEHHUS TEKYIIEIO BpPEMEHH C
UCIIO/b30BAHMEM KCTOYHUKA 3TAJIOHHOTO BPEMEHR 10 IIpoTokoy NTP.

6.3.5.1 [Toaxmouurs YCILI x WarepHer no omHoMy u3 untepdeiicor. s aToro npu
CTATHUECKON afpecanuy YCTaHOBHTH HA 3aJaBHOM uHTepdelice ctaTrueckuil [P-agpec u mMacky
noncety B okue «KoRdurypams» =>«¥YCII[A»=> «[loptel» => TpebyeMbll NOPT

He L¥ wew Logmg T
0 aE&Sa Fff&aﬁ' MBS et P E S8 20 9098 5

@ Seredmdtieden” 8 CalBES hosHon Descioly @ Linow® Wioiopad mme @ Fus Medasl Songl

Macsa nopcenm |2
I appec

1>-BUBOP  <i'i>-
% o STt k4 Zisims, S R@S ST A0 ST iEEm Zikw

6.3.5.2 [Ipn nasHaueHHMH aJpecoB [lsi Bx0aa B VHTepHET aBTOMaTHUECKH (MapLUpyTH3aTOPOM
o aporokony DHCP) yeranosute B kauecTre [P-anpeca azpec 0.0.0.1

YcranosraTe ampec OCHOBHOTO mmmoza B «Kongurypammsay =>«HacTpoitku»y=> «[lapamerps
TCP/TP»

6.3.53 [IposepbTe Hammywme HIH  co3fafite coemmnenue 8  «Koudurypauumsa»
=>« Y CIJI»=> «Coenunenucy =>«[lapameTpsl coennHenus» ¢ mpotoxonoM «NTP ximenT»
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lethernot_2 |MODBUS_ENI |Hodbus/TCP sanpoc

elthernel 2 MODRUS BT | Modisis/ TCP sanpod
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6.3.5.4 Haxxmure «Enter» 0 yCTaHOBHTE CIHUCOK CEPBEPOB U1 CHHXPOHU3ALMH BPEMEHH !
ntpl.amvp.ry, ntp2.imvp.ru # ntp3.imvp.ru. (puc.9)

O A 1% arviabond i e coonmiscTeed b 10,0, 81209 (O gtk bk ik ene]
B Edf ¥z logsw lopdie Sodl Qofiers Help
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e —_—— e ————
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ether |Hal— ——————————————
@ er -Hn |||t|11 1mUp T
C :|I|:|" impu e
(nipd.imuvp.ru

Pﬂll"‘f‘] wef 2 |HODBUS _CHT {Modbus/TCP sanpoc

.u ||||‘|’|'H"| HODBUS_N1 |H|}||.hn JICP  aanpon
ethernet 2 FIP client P IPIIIIF I5BR) wmmes
athaernet 2 T104-16 {6RE 78 -5- 184 sanpoc
Lthurlwl Ilﬂ-h - by J'H— 5-104 orper
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6.3.5.5 [locnenoBaTentro HaxuMas «ESCy» BelliauTe B rIaBHOE OKHO KOHMDHUIYpaTOopa HaskuMast
«max» U1 COXPaHeHHs M3MeHEeHUH

6.3.5.6 Ilepeiiti k okry «Kordurypauus» =>«CrnpaBouHHKH»=> «3TAIOH BPEMEHUY
Buibpats nosuumo «NTPx». (puc.10)
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P R Vew Logorg Togsfer Soipt Dpbond el
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e o Topa
[ Jranon TR l

g roobonunoero unen Tl oo
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| "-rllthi!I'IJ!l i I AP0
”Lll.'.l-IHHHiH AR TR [T
| Aok

il G4 Drodes OO@8 [FI0OM0406 OGN Wke RN HEATD -
Puc.10

IMocnenoparensHo Hakumad «ESCy BetiifuTe B rilaBEOE OXHO KOHQUIYpaTopa HaKuMAad «1an»

U COXpateHHs H3MECHEHHH
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6.3.5.7 Tepesanyctute Y CILI.

6.3.5.8 IIposeprte B «Hananka»=>«BupryansHslie KoHComu»=>«Koucons NTP»
Hanu4YHe COeTUHEHNS ¢ CHHXPOHH3UPYIOUKM CEPBEPOM H TEKYIIEE PAacCcOrIacoBaHHe BpeMeH
YCII/T v cepBepa

6.3.5.9 Orxmouute YCITJT ot MuTepHerT, GH3MY9ecKd pa3opBaB CBA3L ¢ MAPIIPYTH3ATOPOM
HuTepHrerT.

6.3.5.10 [TposepeTe nosasieHue B xypuane coOpituit ¥ CIIJ] cobbrrus ¢ kogom
cobertua=210 «Het coenunernus ¢ cepsepom NTP» ¢ 3aduxcupoBaHHBIM BpeMeHeM pa3pbiBa
cea3u T1 u napamerpom dT1, HEAMIUPYIOMIM PACCONIACOBAHUE BpeMeH (B MUJUTUCCKYHIAX)
CHHXpOHH3HpyIomero ceppepa ¥ YCII/] na MOMEHT pa3phIBa COECIMHECHU.

6.3.5.11 He Menee gem gepe3 6 4acoB BOCCTAHOBHTE CBA3B ¢ MHTepHeT.

6.3.5.12 B xypnane coberruit YCIU nabnionaeM codbITHE ¢ KOIOM COOBITHA=211
«BoccranoBnenne coeguHeHus ¢ ceppepoM NTP» ¢ 3aQHKCHpOBaHHBIM BPEMEHEM
BOCCTaHOBIICHHS cBsazu T2 u napamerpoM dT2, HEAXIMPYIOUMM paccorilacoRadie BpeMeH (B
MHIUTHCEKYH/aX) CHHXpoHH3upymromero cepsepa 1 YCIIJ] Ha MOMEHT BOCCTAHOBIICHUS
COE/TMHEHNS.

6.3.5.13 BemucisieM abcomoOTHYO TTOIPEIIHOCTE XOIA BHYTPEHHHEX 4acoB 1o hopmye:

dT=((dT2-dT1)/(T2-T1))*86400,
rae (dT2-dT1) u T2-T1 upuBeneHo K CCKYHIAM.

6.3.5.14 YCIIJ cunTaeTcs BeiACPKaBIIHM UCIBITAHNE, €CIH a0CONMIOTHAS DOTPEIIHOCTE X04a
+
BHYTPEHHUX YacOB COCTaB/IsICT He Oosee "5 ¢ B CYTKH.
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OO0 "CUM3HEPIO" Tel: 8-800-250-77-25 Tel: +7 8442 98-77-25 1CQ: 832220 WWW.SIMENERGO.COM

6.4.0mpeneieHHe OTHOCHTENLHOH HOTPEIIHOCTH KOCBEHHOI 0 H3MEPEHHA DIeKTPHYECKOoil
IHEPruyu

OnpejieneHue METPONOTHYECKUX XapaKTepACTHK uaMepuTenbHbix kaganos UII - YCITJT moxer
OCYIIECTBIATECS OJIHHM H3 CIEIVIOIIEX METOOB, TPeOYIONINX PasHOe BPeMs JJIA IIPOBEACHHS
TIOBEPKH. B KamI0M H3 HTHX MeTO0B B Ka4eCTBe 3TAN0Ha WimepenHii BricTymnarot HUII,
HMeIIHe METPOJOTHIECKHE cepTHPHKAT.

6.4.1 Metoal. B MeTome Herons3yroTes MoKazaHus HAKOTDICHHOH BIEXTPOJHEPTHHE ¢ HHAMKATOpa
UII. Bpems, 3aTpaunBacMoe Ha IPOBEIEHUE NPOIEAYPBI NOBEPKU Mo MeTony Nel, ve Gonee 1,5-2
yacoB. OJHAKO JJAHHBIH METOA HMEET CICAYIOIIHE OTpaHHYeH s :
1) M3-3a Bu3yaibpHOM OLIMOKH YTEHHWS [@HHBLIX, CBSI3AHHBIX C WHEPIHMOHHOCTBIC OTOM
olepaluy Heo0X0oauMO, 4To0bl MOCASIAHNH paspsyl Ha HHAMKATOPE MEHSJICH He dalle, 4eM
ojuH pa3 B 4 ¢. OTry/a cnejgyer TpedoBaHne BHIIOIHEHHS HEPABCHCTRA

I< Q /(4 Kt Ku UHOM DT), rme

I -cyMMapHBIH TOK BO BXO/HBIX LEMAX CUSTUHKA,

Q-neHa nocneHero paspsaia WHAMKATOpa CUSTIHKA,

Kr-3Hauenue kodddunuenta TpanchopManii o TOKY, 3alHCaHHOTO B CYETYHKE,

Ky-2nauenue xosddunienta rpanchopManiy 0o HAIPSHKEHAIO, 3aTIUCAHHOTO B CUCTUHKE,

Unom-3HaueHAe HOMUHAIBHOTO HaNPSKEHU Ha BBIXO/IE H3MEPHTENBHOTO TpaHcdopMaTopa,

DT-BpeMeHHOE paccoriacOBaHUE NPH BUIYATBHOM YTEHHH JAHHBIX ¢ HHIUKATOPA CYETHUKA

MeX 1y MOMEHTOM uTeHHs n 30 MUHYTHOM METKOH BpeMeHH.

ITpocToit ananus MoKa3bBACT, ITO AAHHEIN METO MOMKET OBITH IPHMEHUM IIPH eJHHHYHBIX
spadennsx Kr Ky.

2) Ilpn mcnonb3oBaHHE METOJA B MEPEXOJHOM PEXKME palOTHI 1aHHOTO M3IMEPHTENBHOTO

kananma UIT- YCIIJ ueobxogumo yoemmarses, wro Y CILJ cauran ¢ MII mocnennee 3HaYeHme

3a(hHKCHPOBAHHOTO NMOKA3aHHUS CKTPOSHEPIHY U BECh MPOQIIL HArpy3K TEKYIIHX CYTOK

IT0 MOMEHTA Hadasla IpoLeAypEI MOBEPKH.

Hpoue;:[ypa MOBEPKH COCTOUT U3 CICAYIOWHX MIAT0B!

1. ¥YOenurscq, yro Bpemsa ¥ CIIJI u spemsa Ha HUI naxoastes B npenenax gomycka +-2 ¢. Ecou
3TO YCIOBHUE HE BBINOJIHACTCH MPOHU3BECTH CHHXPOHM3ANMIO YacOB CYETYMKA [0 dacaM
YCIIJ (MOXHO B GBTOMATHYCCKOM PEKHME),

2. YOenuThed, 4TO MEPEXOTHAIE IPOLIECCHl B KaHalle 3aBepliensl. JIIs 3TOro cuuTaTh JaHHBIE
TexHHYeckoro npoduns Harpysku u3 YCIIJ. Ecan npodHad TpuCyTCTBYIOT OT Hadana
JAHHBIX CYTOK JI0 TEKYIEro MOMEHTAa BpEMEHH, a Takxe uMmeercs sadpuxcuposannoe MII
IIOKa3aHue DJICKTPO3HEPrHH 33 IpPCABIOYINHE CYTKH, TO NpPOHENYpy HeodXoauMmo
IIPOAOIGKATh, B MPOTHBHOM CHIYYae JOMKIATECA 34BEPIIEHHS TIEPEXOJHBIX MPOLECCOB.

3. C umuaguxatopa HII ctporo B koHue 2-x , cleyrolIHX ApYT 3a ApyroM, 30 MHHYTHBIX
WHTEPBANOB BPEMEHHU CHATEH [TOKA3aHH HAKOIIICHHOH SJIEKTPOIHEPIHH.

4. (C4YHTaTh IOKA3aHHA HAKOILTICHHOH dneKkTposrHepruu ¢ ¥ CIJ] Ha Te ke MOMEHTEI BpEMEHH.
Hiist 31010

a. Ilpoeeputs HanmuuHe pazpenieHusa paborsr web-cepeepa YCILA: mynkr «Kondurypanma»
=>«Hacrpoiiku»=> «[lapametpsl TCP/IP» => «HTTP» nomxeH cTodaTh «+». (puc.11 ) IIpn
HeOOXO0TUMOCTH YCTAHOBHTE M nepesamyctuts ¥ CITI,
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Beropars nysxT «Iloxazanus cyeT4rKa 3a CyTKH» (pHc.12)
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5. CpaBHuThL HOKazauus a3nmexTposxeprun ¢ uHauxatopa MII ¢ YCILA sa o/ME H TOT Xe
MOMEHT BPEMEHH.
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6. Ecnu pasHOCTE nOKasaHui HE UPCBOCXOMUT [0 AabCOMOTHOH BEIIMYHHE EIUHULY
MJIAJIIIETO pa3psaaa CHETUHKA, TO JaHHBIH H3MEPUTENBHEIH KaHasl YCIENTHO IPOILEN IPOBEPKY.
B upotueHOM ciywae, KOT/Ia pa3zHOCTB MOKa3aHWH TIpeBBINIAET MNOCHEIHHH  paspsa
HHAMKATOpa CYeT4uka, HeoOxoauMo Iepelitu K Oonee TOYHOMY MeToay 2, Tpedyrowiemy
MPHMEHEHH S HHCTPYMEHTATEHOH IPOTpaMMBI JNIsl paboThI €O CYETYMKOM, HanpuMep, Ans UI1
A1800 HeobxonuMo mcnons3oBaTs Meter Cat.

6.4.2 Meton 2.Metoa npumennm it UI1, dukcupyiomux exxecyTouHbIe TOKa3aHUS
HaKOIIEHHOH 371eKTposHeprad Ha (0 4acoB KaXKIBIX CYTOK.

[poneaypa DOBEPKH COCTORT U3 CIEAYIONMX LIATOB!

1. . Ybenutses, uro Bpems YCTIJ] u Bpems Ha I Haxogarcs B mpejenax gomycka +-2 c.
Ecnu 3t0 ycnoBHe HE BEIMONHHETCS MPOHM3BECTH CHHXPOHH3ALHIO YACOB CUETYHMKA IIO
gacam Y CI1I.

2. Y0eauThes, UTO NEPEXOHBIC MPOIECCH B U3IMEPHTEIHHOM KaHalle 3aRepllieHsl. s 3Toro
CUMTaTh JAHHBIC TeXHHYecKoro npodwms Harpy3ku w3 YCIIJ 3a npomenmmme cyTku, a
TAKXKE IIOCIETHEe W IpeurociesHee, 3adQAKCHPOBAHHLIE E€XECYTOUHBIE ITOKA3aHVS
HAKOIUICHHOH 3JICKTPOSHEPTHH.

3. HscrpymenTaneHoit nporpamMMoil cuutare ¢ WI1 mpodumm Harpysku 3a mpomenmue
CYTKH, a TAKXKE TTOCIIEAHEe H TIpeATIocHeIHee 3aQMKCHPOBaHHBIE £XXECYTOYHBIC TIOKa3aHusI
HAKOILICHHOMN 3JIEKTPO3HEPTHH.

4. CpaBHUTH pacxon JEKTPOIHEPTUH HA UHTEPRAJIES PABHOM CYTKH.

ey _ Tet4 cYq <ng _ cna yory
AE k-1 — E k-1~ E k-2 s AEY k-1 = Ey k-1° E k-2
cu ycna .
|JAE™_; — ABY*™ <=5

ey
rae k-somep Texymux cyTok, B g1 3aduxcupoannsie Ha cueTunKe 3HaueHHs (NMOKA3AHMA)

. (b
HAKOTUIEHHOI DHEPTUH Ha NpeabyLyIIUe CYTKH, EY k-1 PaccYHTaHHBIE H 3a(UKCHPOBAHHEIC Ha

VCIIA 3nadenus (IToxaszaHus) HAKOIUICHHOMH SHEPIHH HA NPEAbLIYILIHE CYTKH, O-BenuunHa
MITAALIErO paspsjia CUeTUHKA.

Ecnu BeITONHAETCA YCIOBUE

AE®; — AE™™,_,|<=8,

TO NAaHHEIN H3MEPUTENBbHBIA KaHal YCIEIHO POLIEN MPOREPKY. B pOTHRHOM ciTyuae,
H3MEPHUTEILHBIA KaHaT IIOBCPKY He IPOIIe.

6.4.3 Metop 3.Metozn ucnionsayercs 114 U1, He duxcupylolrx exxecyTOYHBIE TOKa3aHus
HAKOIUICHHOH 3nekTpodHeprud Ha 00 4acoB KaKIBIX CYTOK.

IIporenypa NOBEPKH COCTOUT W3 CIEMYIOMIAX MAroB:

1. Vo6emurbes, uro Bpems YCIIJ u BpeMs: Ha CYETHHKE HAXOAATCA B NpedeNax Jonycka +-2
¢. Ecim 9T0 ycnoBue He BBIMONHAETCH MPOM3BECTH CHHXpoHM3anuio dacoe MII mo gacam
YCIIO.

2. Yo6eautscs, gro YCIIJI cuutan npodunb Harpy3kud u macurrabupyromue kodGQuonenrTs
U3 CUSTYHKA 3a Ioc/eaune 4 gaca.
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3. MucTpyMeHTaNBHOM OporpaMMod CYMTATB CO CUYETYHKA MpodHIH Harpy3Kd H
k03(duLHeRT MacITAOHPOBAKHA H B POTPaMMe MTPOM3BECTH pacyeT pacxo/ia SHSPriH 3a
nocnename 4 daca. Ecni HHCTpyMeHTalIbHAd IIporpaMMa CUeTYHKa HE IIO3BOJLIET
BBIIIOJMHATE JAAHHBIC pAacyeThl, TO OHH IPOH3BOJATCS BPYUHYIO 0€3 OKpYIVIEHHS
IPOMEXXYTOYHEBIX PE3YIILTATOB O QopMyIe

— 3
R—P. Z =1 PJ ’
rie R-pacxon snexrposneprun na marepsane spemenu pasrom 4 yacam (8 3Hadenuii 30

MHHYTHOTO IIpOQUIs), Pj-ueHOchnenﬂoe 3HaueHHe npodmis Ha J uutepnane, M-
MaciiTaOHbei x03QOUIHeHT, YIUTHIBAIONIMIE IOCTOSHHYIO cYeTYuKa 1 Koa(PuirenTs:
H3MEPHTEIBHBIX TPAHC(HOPMATOPOB.

4. OupefenuTh pacxoj{ MEKTPOIHEPTHA HA TOM K€ BPEMEHHOM HHTEpBaNe 10 JI@HHBM
YCILA.

5. CpaBHUTE pacxob! IMEKTPOIHEPTHH Ha JaHHOM uHTepBaie. Ecnu pasHoCcTh nokasanuit He
IPEBOCXOIMT MO abCONOTHOH REMHYHHE CAMHMIY MIAAIIEro pa3piaia CYeTydKa, TO
JAHHBIH U3MEPHTENLHEIH KaHall YCIISIIHO MTPOINEIT IPOBEPKY.

6.5 Ompenesrenne BpeMeHH 3afepXKH o1 MoMeHTa npuxoda TC na sxon YCIIJ no MoMenTa
BBIIAYH K0 JAHHOTO COOBITHI B KaHaJ cBssH no nporoxkoay 'OCT P MOK 60870-5-104-
2004, TOCT P M3K 60878-5-101-2006.

Onpenenenue BpeMeHU 3a/epKKd oT MomeHTa npuxoja TC va Bxox YCIIJ no mMomeHTa
BRIAYH KOJIa MTAHHOTO COOBITHA B KaHAT CBst3u Mo mpotokory ['OCT P M3K 60870-5-104-2004,
rocr ¢ M3IK 60870-5-101-2006 npou3BOgUTCS BO BpeMs NEpBHYHON IOBEpKH ¢
HCIOIB30BAHHEM CIIEHHAIBHOTO CTeHAa puc.14.

Cocrag crenga

NeNe | HaumeHoBauue obopyaoBaHus Tun OCHOBHEIC XapaKTEepUCTHKHA
0| 000pYI0BaAH
1 C49éTUHK - JIENHTEND Siemens Logo! Hanp. nuranus: 24VDC
12/24RC Horp. xoxa gacos: + 2¢/eyT.

Bpewmst 3agepxku DI: tam. 1,5Mc.

2 YCCB ¢ renepanueit PPS MWP PY1 TorpenmocTs NPHBA3KHA
nepejsero dponta PPS:  1Mxke.

3 Onronapa OBC1000-5VDC | Bx. nanp.: 5VDC.

Bx. Tok: 6,5mA.
Bpems mepexmodenus 20/50 Mke.

4 ACHHXpOHHBIH cepBep Moxa NPort 5430

5 Konraxtop Siemens5TT3703 | [lpumepHoe BpeMs
NePeKITIOUeHNS 4McC.

6 brok Toka Onepromepa bT | 3x 5A

7 bi1ok HallpsDKeHHS Sunepromepa BH | 3 x 100B

Bpemss YCIIJI cmaxpoumsupyercst or GPS wmu ['JIOHAC no mudposoMmy kaHaly mo
nporokony GPRMC (NMEA-0183) u ¢ ucnomszopanguem PPS curnana. Caraan PPS napannensso
TOJIAETCH HA KOHTpONIep, 0OGecleuyuBalomKi ero AeleHHe ¢ 3aJaHHBIM Koa(hdurnueHtom H
CHHXPOHU3HPOBAHHYI N0 JaHHOMY CHTHATY BBIIauy JUCKpeTHOH KOMaH bl Ha TUCKPETHLIH BXOX
YCIIA ¥ Ha KOHTAKTOP, IOAKIOYAFOMIHH IIYHT B TOKOBBIX H3MepHTeIbHBIX 1emax MIT.

Hameputencurie penu WUIT nopkmodens! K Tpex$a3HpIM HCTOYHHKAM TOKA H HaNPsDKEHH.
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Jlns n3MeHeHMs BENIMUYUHELI Harpy3KH 3a CuUeT U3MEHCHUS TOKOB, IAPAJUIeNbHO K TOKOBAIM LIEMSIM
WIT BKIIHOUEH KOHTAKTOp, NMPH 3aMBIKAHUMM KOHTAKTOB KOTOPOTO, TOKOBBIC NEIMH CHETHHKA
myHTHpyIoTes. KoHTakTop ynpasisiercss cursanom DOUT, koTOPBIH BhIAAETCS KOHTPONEPOM —
nemmteneM. [lpu cpabaTeiBanun KOHTAKTOB KOHTaKTOpa, Beinaercs cursan DOUT ma quckpeTHEIH
Bxon YCILJ. Hduckpernrrt curman obuapyxusaercs ua pxone YCILJ u Boigaerca B $opmarax
nporokonor ['OCT P MIOK 60870-5-104-2004, 'OCT P MOK 60870-5-101-2006 B xaman cBs3H.

Jlis onpenenenus BpeMeHHU 3amepkku [C aMmepsercs BpeMms IpHX0/a lepenHero dbpoHTa
CHTH&JA ¢ KOHTpo/Ulepa- menutens Ha Bxon YCIIJ, oGo3nauenHoe Ha BPEMEHHOH auarpamme
(prc.15.1 u 15.2) curpanor Ty, a Takxke BpeMs BBIaYM B KaHal gaHHBX 1C, 0003HaYeHHOE HA
BpeMeHHOM Juarpamme kax Ty, Bpems samepxkxkm TC - 3r0 Bpems, 3aTpaduBaeMoe Ha
of0HapyXeHHe CHTHama ¢ o0paboTko#t B «aHTHOpeGesrooM» (uibTpe u  obpaboTKy
ofHapyKeHHBIX CHUTHAIIOB /IS BBLIAa4YH B kKaHaln, OHO paBHO

AT12= T]_ - Tg

Bpemena T, Ty Habmonarorcs B MoguTope nporokona 'OCT P MDK 60870-5-104-2004,
FOCT P M3K 60870-5-101-2006 YCIIHA,. ns storo Ha APM ycTaHaBIMBaKOT Kagal CBA3H C
VCIIJA ¢ nomometo nporpammur IEC TEST. IlpocMotp apxupoB pealbroro spemenu Y CIIJL
OCYIIECTBIMIOT ¢ IOMOINBIO TporpaMmsl ZOC.

Ha 3xpale MOHATOpa 3Ha4eHHS W3 apXMBOB IIPEACTABNAIOTCS B BHAe Tabmull. B KoTOpBX
MOXKHO uaeHTHbHuMpoBaTs MII, MecTO €ro yCTaHOBKM, H3MEPACMBIE BEJIMYWHBL, KOTOPBIS
quraroTea ¢ jgaHHoro MII, Anpec oOmekra, 3mauenue u3MepeHns, Bpemst mamepenns, Tum,
IMpuunna, 3navenne ASDU, Bpems B ASDU, ®nar, Ilepenano, KsuTuporaHo.

Kaxzxoe spadcHne BpeMen Tg, T cooTBeTCcTBEHHO Haxoagred B 2-x cromonax: «Bpema B ASDU»,
B cTombne «llepenanoy». Janusie METKY yCTaHaBauBaroTCs Mo gacam Y CIT.

Ecnu snauenne AT12 mensure 150 me, To YCIHJI noepky 110 JaHHOMY HNapaMeTpy 1poilel.
6.6.0npenennenye BpeMeHH or momeHTa npuxoaa THU na pxox YCIIJ no MoMeHTa BbIZaun
KOJAa JaHHOr0 H3MepeHMs B KaHal cBa3da no nporokony F'OCT P MIK 60870-5-104-2004,
T'OCT P MDK 60870-5-101-2006.

Curgan, npummeAmuii Ha KOHTAKTOP BBI3BIBAET €ro cpabaThBaHKe ¢ HEKOTOPOH 3a/1epaKOi.
Ot cpaboTaBilero KOHTAKTOpa, MOIKTOYAKINEro IWYHT B H3MepuredsHBIX Hensx NI, curman
nocrynaer Ha JauckperHeli Bxop VYCIIJI, ofHapyxusacTcs W ero uepensemy (QpoHTy
npHCcBauBaercs BpeMennas Merka Ty (auarpamma puc.15.1 u 15.2),

B mexoTopsIii MOMEHT BpeMeHH 13 3anyckaeTcd neprHotHueckas nponenypa urenus Y CILT
nasserx ¢ W1 Benuymusa nepwoaa dreHus 3amactesd upu Kou$urypuposanmu YCII Ilocne
3@BEPINCHHA UTEHWS JaHHBIX IPOHMCXOMAT WX 06paloTka ¥ B MOMEHT BpeMeHH T4 IDaHHEIC
BBJIAOTCH B KaHasl cBsizn. Tawkum oOpaszoM, 3ajepxka aanueix B YCII/] paBHa cyMMe BpeMeHH
YTEHHS JAHHEIX M BPEMEHM 00pabOoTKH TAaHHLIX U PaBHA BETHUKHHE

AT43=T;—Ta.

Bee nmepeuncnennsle BpemeHa MOxkHO Habmiogate B MoHuTope YCIIJ puc.16. Bpems B
ASDU smbo paBHO BpeMEHH H3Meperus, OO OTCYTCTBYer, TaKk KaK BPEMEHHAs MeETKa ¢
JaHHBIME TepeaacTcs o crapgapTaM FOCT P MIK 60870-5-104-2004, TOCT P MJK 60870-
5-101-2006 TonpKO B cnopamuMueckoM pexume paboTsl. Bpems Ts —«Bpems B ASDU», Ty —
«[lepeanon. OTCyTCTBHe BpeMeHH B KoNoHKE «BpeMst B ASDU» o3Hauaer, 4To 10 H3IMEPEHHOMY
napamMeIpy HE BBIIOTHCHO YCNOBHE MNPEBBIUEHHSA anepTypbl, JTUOO HMEeTCs JIPYyrod pexum
nepenayy JaHHBIX {IpHYHHA [Iepe/1ayuy JAHHBIX OTIHYHA OT 3).

Ecnu 3nauenne AT43 menrpine 350 mc, To YCIIJ] moBepKy 10 JaHHOMY ITapaMeTpy IpOIIe.
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GPS

PPS

KoHtpannep- RS-232
ABNUTEnNk

DOUT
RS-232 APM

RTU-325T @
w

DIN
DIN

Ethernet

SWITCH

Ethernet

MOXA (Ethernet/RS-485)

Tokn b MIMORMTENLHBIE LENW CHETUMKR

1

¥Ynpasnaembiit Koutakrep

I

lenepaTop TokoR FeHepaTop HANpRAXKEHWA

Puc.14
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PPS ot GPS npuemHuka Ha YCM u KoKTpONnep- AenuTens

& s L) -

Curnan DOUT c Beixofa xoHTponnepa -genutens ka sxoa YCH v Ha ynpasnaemsifi KOHTAKTOP

: /Sanepm(a cpafathsarus pene
=_= KOHTponnepa-genkTens 3-5 Mc
Ta OBrapyKeHNE CUrHaNA ¢ KOHTRONEPa-AennTens ka exoge YCIL
g oeessnl T 1
D ;]" Npeofipa3oBaHie SaHAbIX N0 AWCKPETHRIM curianam B RTU v Bhifaqya B kaHan no
. :: 104 npotoxony o
3apepxka tpadaToisanna KoHTaKTOPA
o A —>
WY
"=..,(F
EE== UsmeHeHWe Toka Ha BXCAE CHETYUKE I'—i
: : | |
® - ' >
i/-" T 2
ObHapyxedue B YCI1 cpabaTteisanna konTakTopa
1
»® 3 >
T | T F ¥ | ] |EET T [ s W e [
Pa e ]4]s .|1I TR AR RN 1% I'J[l | |
| I ! il | |t | »

WA hhhbooonaon

o——Ls | I >
Yterne RTU AaHHbIX 6O CHeTHMKA
we v Tar H .[ v
! ok — B | e
. | B | B N .
Ll

puc.15.1



OO0 "CUM3HEPIO" Tel: 8-800-250-77-25 Tel: +7 8442 98-77-25 1CQ: 832220 WWW.SIMENERGO.COM

PPS ot GPS npuemrwrka Ha YCTI[ ¥ KoHTpONnep- AenuTent.

1
™~
*

[ ]
v

Cwruan DOUT ¢ BbIXoAa xoHTpoONnepa -genutens Ha sxon YCI[ 1 Ha ynpaBnaemelil KOHTaKTOP

J S

}f-§/3agepn<l(a cpabaTeinaHna pene
e KOHTpORNepa-penuTens 3-5 Mc

Ta CBHapyxeHue curHana ¢ koHTponnepa-aenutenna Ha Bxoae YCNQ
T4
1D 1 NpeobpaszosaHve AAHHLIX NO AUCKPETHBIM curHanam 8 RTU v Bbigaqa B KaHan no
. 104 npoTokONy o
3apepxya cpabaTeiBaHKA KOKTAKTOPA
i
| [
P ey e  Emm——
l'—j /f MameHeHne Toka Ha BXOA2 CHETUYKKA —= |
' =3 i L
3 = —l
& : -
{ T,
ObHapyxeHne B YCN[ cpabaTeiBanna XORTAKTOPA
. m P
\ J
L — s . _}
| Ll pasnpeng A Ly masepenna o
| CHETTH RS CAgTYHRE
& >

\ |
i fihh b

"3 B B B B |

Rl

YreHne RTU gaHHBIX CO cHETYUKA

[ ]
4

h

pEc.15.2
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Elis Edt vew Logging Trgsfer Sorpt Cotiore Help

F-Of LN N IO R R TR R L
FRDYARWAL

@ [nlo about User Buttons @ Send “ealiendan™ @ Cald Host om Host Dsctory @ Aun Semple Senpl

MOHUTOP IEC60870-5-101/104 (vcnop 16 [2366])
COEIMHEHKE: T104 for GE CDF

Apgpec obrexTa| JHaveHe uhMepern |BpeMr nhMeperms | Twn [IpimimHa JHa4yeHUe B

49.99520000
28 .53000000
31.02000000
0.00000000

26 04000000
5711.46294739
5714 .41812880
§711.461757337
5708 52176598

FRRFPERHREFRWOWNWWRWWWWW

19275 R
= Secue Shel Q<4 Zmodem (=] 20CI1005L0G [Lighiety 7323

puc.16.1
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-5 TDEH 216 {Stnndard.zuc]_ [ev aluat.i; m.ﬁdel_
Eils Ed-rt View _I.D;lgtu._.'l Transfer Scrpt gph:m Halp

E-of 8 Xd B -0 - @l i =

—

H 10711216

@ Info obeut Vs Bultant @ Send "ssli<ente>” @ Call Host from Host Dvectary @ Run Sample Sonpt

MOHWTOP IECK0B70-5-101/104 (venpg 16 [2366])[ 24 .06.2010 10:44:4
COENUHEHHME : T104 for GE CDP

T | [Ipsamea JHayeHMe B ASDU Bpema a ASDU |Pnar NepapaHo KBNUTHROBAHO

.89520111 : :34 .826 |09:43:34 .833
-18999863 : :31.540|09:44:33.003
.81000137 : t44:31.540)109:44:33.003
-DCconoooh 2 :43:34.826|09:43:34.833
.56999959 : :31.540 :44:33.003
46972656 : :34.826 :43:34.833
41796B75 : :34 _B26 :43:34 .8B33
467177344 8 :43:34.826 :43:34.833
52197266 : :34.826 :43:34.833
004000900 *10:51.054 :10:51.071
.00000000 :10:51.054 :10:51.071
.poopoooo :10:51.054 :10:51.971
0.00000000 £ :10:51.055 :10:51.071
0.00000000 :51.054 |09:10:51.071
0.00000000 :51.054109:10:51.071
0.00000000 :51.054|09:10:51.071
0.00000000 :51.055|09:10:51.071
G .00000000 :51.054
Zmocem  [#] ZOCIOCE.LOG

O g R S A P PO L R O 3 R X

puc.16.2
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Fiie Edp view Loggkrg Transfer Soipt Optons Halp

F-gH B X &, 3 ORERCIRC R IR T EH

B 10711216

@ Info sbout Uses Buttors . @ Send "exit¢enteny” @ CallHost from Hest Diecicey @ Run Sampla Sciipt

MOHMTOP IEC60870-5-101/104 (¥ycng 16 [2366])24.06.2010 10:46 -2
COEOHHEHME @ T104 for GE CDP

$36-n1c4S £72:7T2 YacTora (MPHOReHHAaR)
36 -ncdS +72:7T2 Tox (MIHOREHHLDA)
T36-ncd5 12 :T2 Tox (MrHOBEHHIDA) :dada A
+36-11c45 +72:T2 Tox (MprHOBeMHAIA) :danha B
P36-ric4ds +72:T2 Tox (MrHoBeHHiUA) :dana C
+36-nc4s +12:712 HanpaxeHve (HrHoBeHHOE)
136-nnc4AS $72:T2 Hanpaxersie (MPHOBEHHOE) :
436 -n1cd5 T2:7T2 Hanpsxesme (MrHodeHHoe) :
436-nc45 T2:712 Hanpsxemwie (MPHOREHHOE) :
336 -n1c4ds $72:T2 NomHar MONHOCTHL} (MIHORE
+36-~-nnc45 B72:T2 lorarR MouHOCThY (MI'HORE
136 -ncd45 £72:72 Nosmag MowHOCThL+ (MrHOBRE
P36-ncdsS +12:T2 Morar MoMHoCTh+ (MIHoER
+36-ric4h 72:72 AXTHMRHAA MOLHOCTHY (MIHO
436 -ric45 72 :T2 AXTHBHAA MoupocTL+ (MO
+36-ric45 +72:T2 RXTHMBRHA®R MopMHOCTR+ (MDHO
+36-r1c4s +12:T2 RxTHMBHAR MONHOCTRY (MDHO
: +36-nc4s $72:T2 PeaxTneHasa MoupocTh+ (MO
o Secus Shed ONA4  Zmodan 9] ZOCI00GLOG QD3 30 7323
puc.16.3

6.7. [lorpemuocTs H3MepeHHs BPeMeHH 10 0THOMEHHIO K DTACHHbIM 4aCaM APE BHEITHeH
caaxponuzaimi o1 GLONAS/GPS npuesmunka ¢ ucnoap3zosanuem PPS curunana.

HOTpeIHHOCTB HU3MEPCHYA BPEMCHH 10 OTHOIUCHHIO K 3TATOHHEIM HacaM OHPCACTECTCS B
BHUOC CPEIHECTO 3HAYUCHHA

MX=ZNK=] Xk/N, Xk=(Tlc — Ty ),

C CPEIHCKBANPATHYCCKEM OTKNOHEHACM

0. = {Z 1 (1~ Mx )*}*/N

rae Ty Bpems aTanoHubx dacos, Ty Bpems wacop YCIIJI, K =MOMEHT BpeMeHH, IPUBS3AHHBIHA K
PPS curnany.

Mero11Ka IOBEPKH BBINOIHSETCS CIEAYIOIWEM cnocobom. B VCIII, XoTophiii YCTaHOB/IEH Ha
cTeHae puc.[4., oTkpriBaeTca 0KHO KoHeons GPS (puc.17). B ciayyalino BEIOpaHHBIE MOMEHTHI
BPEMEHH C UIPMMEPHBIM NIepHOAOM 1-2 MHHYTEI ¢ dKpaHa koHCOoMH GPS BEMKCLIBAIOTCA 3HAYEHUS
Pa3HOCTH BpEMeH

Offset from GPS Xk=(T,c — ’I:K).
Co6pas TaxuM o6pazom 0kosi0 50 m3MepeHul paccauTbiBaeM 3uaveHus M, u O .

Ecnn Bemuunza My +5 O. H BeJMYHMHA MAX Xy MeHbmre 10 Mc, T0 lAHHAS IOBEPKA MIPOLIIA.
LIOJOXKHTENBHO.
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£110.7.11.213 (Standard.zoc) [evaluation mode]

Eile Edit w Loggng Transfer Scrpt Options Help
E-o@ O 8 A A Dl-E - el R Y
g2z

@ rlo s Ubnt Bitlors @ Serd "ewienien” @ Call Hot fiom Host Dimchory @ Hun Semple Scrpt

EY4EP: KOHCOJ- GPS 29 06 2010 10:27:52 =

Drift= -36

KoMaHpa Ha KOppeEminoe BpeMerst ¥COOO | 39 mEcer, TeMa 500)
Bpeds GPS 29/06/2010 07:27:50 cCraryc R (HopM)

Bpewn ¥OOpn 29/06/2010 10:27:50.000020477 (PPS-LTE)

offset from GPS 0.000020 cex

Drift= -36

Koxanpga Ha EOppeEIfNe BpeHeHM ¥CTO | 34 mEcer, TeHn 500)
Bpemn GPS 29/06/2010 07:27:51 Cratyc R (HopM)

Bpems YCHOO 29/06/2010 10:27:51.000012385 (PES-LTP)

offgeet from GBS 0.000012 cex

Drift= ~36

KoMaHpa HA KOpPPEELRDO BpeMeHn ¥CIO | 35 mEcex, Tesn 500)
Bpema GPS 29/06/2010 Q7:27:52 Craryc A (HOpH)

Bpewa ¥COR 29/06/2010 10:27:52.000009873 (PES-LTE)
affset fxrom GES 0.000009 cex

Drift= =36
KoMaHfa Ha Xopperwine spedenst YOO | 36 umEcer, Tedn 500}
1/ EBY<EP F2/2 CTON F10/0 RHXOR o
& Secue Shel ON{4  Zmodem 7] 20C105610G Qo053 7923
puc.17
7 OdopmileHHe pe3yaLTATOB NOBEPKH

[Tonoxurensuele peaynsratsl nosepkn Y CIIJ] obopMusior nyrem 3anucy B GopMyssape Y CIIJ
WY BbUIAYH Ha HETO CBHICTENMLCTBA O IOBEPKe B cooTBeTeTBHH C [1P50.2.006-94. JluIo,
HPOM3BO/SILIEE IOBEPKY, HPOBOIUT miombuposanue ¥ CILJ] ¢ DOMOINLIO NOBEPUTEILHOTO
KiefiMa ¢ YKa3aHHEM JaThi TOBCPKH.

[1pr oTpunaTeTbHBIX peayiabTaTax morepkd Y C1IM K akcnyatauud He JOIYCKaeTCs.
[Ipenbinyinue kieiiMa OBEPKH racsTcs B BhUTHCLIBACTCA «V3Belneaue o HEIPUroIHOCTHY B
cootBeTcTBHE ¢ [TP50.2.006-94 ¢ yxazagueM IpHYAH HENPATOJHOCTR.

HAnpextop UikeHepHoro meHTPa CHCTEMHBIX pemeHMit

/_%E.I/I.Jlmbaﬂos





