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VLAN B IP cetax B cpaBHeHuu ¢ SLAN B OTN

IEEE802.3x flow control
IEEE802.1Q VLAN compatible
Etc.

IP cmewnBaeT Tpacduk pasznuyHbix VLAN’s B maructpanu. lNonoca
NpPoOnycKaHUA He rapaHTUpoBaHa.

SLAN - separately LAN
n3onuMpoBaHHas ceTb

OTN noppepxuBaeT Tpacuk No 3apaHee onpeaesrieHHbIM Nofiocam
NponycKaHUA AN KaXAoro npuroXeHus.

-
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OTN obecneuymBaeT rapaHTMPOBAHHYIO MOJIOCY NPONYCKaHUA

ONA KaXKA0ro NpUNo»KeHus

[MponyckHas
CNOCODOHOCTb CeTH

| S— Tenedonns

— [lanHble RS232/422/485

_ E1/T1 maructpanu

| — SCADA (Ethernet/Profibus)

LAN1: AOMUHUCTpupoBaHme

: - LAN2: YnpasneHnue

(1
!

BuaeonabniogeHue

_ OMS — coeanHeHue ans

ynpasneHna cetbio OTN
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NCMNOJIb3YET BblAEJIEHHDI n
wan.

Kaxxgoe npunoxeHue \
norny4yaeT BblOeNeHHYo
MOiocy NpomnycKaHus .

[Nonoca YacToT Bceraa
poctynHa: 100% QoS

Hukakux HexxenaTternbHbIX
KOHTaKTOB MeXAay
NPUIOXEHUAMN.

PacnpeneneHne nonochl
4acTOoT OCYLLECTBNSAETCS
yepe3 OMS.

[Monoca 4acToT
Ncnosb3yeTcs
adbekTMBHO Briarogaps
rMbkomy pacnpeneneHuto.

OMS coeaunHeHue




OTN ogHum B3rnaaom — OTN X3M

/OCHOBHbIe XapaKTepUCTUKH \
* PesepBupoBaHne BOVNHBIM OMTOBOSIOKOHHbBIM
KONbLOM

 MapaHTMpoBaHHas nonoca NponyckaHus

* IHTerpmpoBaHHbIe v MogyrbHble y3nbl ¢ 4
nnn 8 nHTepdencHolMn natamm

« PacnpeneneHHasi apxutekTypa
* BpemeHHoe mynbTunnekcmposaHue (TDM)
» [nbkoe pacnpegeneHne nosioc NPonyckaHus

* MynbTu KOnbLo
+ Bpemsa BoccTaHoBneHus <50ms

T —— \ ﬁIMKaHbeIe CBOﬁ?TBa npoaykrta \
- 150/155Mbps  (STM1/0CBc) " QprocTyeIETt MyLTMneKCOp AN

+ 600/622 Mbps (STM4c/OC12c) + BCTPOSHHO® Pe3epBUPOBAHIE

* 2.5 Gbps (STM16¢/0C48c) * MacwTabupyemble 1 6esonacHble

* 10 Gbps (STM64c/0C192c) CeTeBble CerMEeHTh

* 40/100 Gbps (B paspaboTke)

« BupTyanbHas Bugeo- n ayguomarpuua

SDH/SONET 6a30Bbi1 i coOOCTBEHHbIN
« DWDM coBmecTuMoCTb

* [lpocToTa ynpaBrieHusi CETbIO
« [Ana Taxenbix ycrnosum 3KcnnyaTaL|,vw|/
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OTKpbITaa TpaHcnopTHaAa cetb OTN X3M: npunnoxeHuna

CMellaHHbIe NPUIIOXeHUA JTroGOble pacCTOAHUA BbicoKkasi HQOEXHOCTb

FonocoBoe
onoBeLlleHune
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J[locTynHble TUMbl Yy3/108, B 3aBUCUMMOCTM OT YMCA
NHTepPeincoB 1 NPONYCKHOM CNOCOBHOCTH

N2021: ¥Y3en ¢ uHTerpupoBaHHbIMU
NHTEepencamu [

N415:MoaynbHbin y3en ¢ 4
NHTEPPENCHBLIMN CnoTamu

o Y
N22: MoaynbeHbI y3en ¢ 8
NHTEPJENCHLIMN croTamMn | NHTEPJENCHBLIMUK CrioTaMu n
YCUSTEHHbLIM OXJTaXKAEHNEM

s
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J[locTynHble TUMbl Yy3/108, B 3aBUCUMMOCTM OT YMCA
NHTepPeincoB 1 NPONYCKHOM CNOCOBHOCTH

m‘30/70xx: MarucTtpanbHble y3nbl ans Ethernet Mh
nepegayun gaHHbIX. /ETS-BGC7F/4GCZ4FP: )
[MpOMbILINEHHbIN

Eth
48 GbE nHTepdencHoix nopta (MeaHbix /PoE) g(/)r gﬁ?iﬁ%@;é ﬁ;gi;njm

2.5 Gbps nnun 10 Gbps OTN-X3M - nponyckHas n 7/24 100 Fast Ethernet
cnocobHOCTb MarmcTpanu \[TopTamu Y,

24 GbE nopta (MegHbix/onTndeckmnx/PoE) nnu

12 3awmweHHbIx ceTeBbiX (LAN) cermeHTOB

QI‘ILI,I/IOHaJ'IbHO 24 noptoB E1 /

[O6opyn0|3aHme cneumanbHO npegHasHadyeHo anga Ethernet n IP-goctyna n nepegaun ,EI,aHHbIX]
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LLinpoKaa nmHenka OTN npoayKTos
NNA yO0B/ETBOPEHUA NHOObIX CETEBbIX NOTPebHOCTEN

ETS-3GC7F
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OcHOBHbIe XapPaKTepUuCTukn:

e Marnctparne - 4BOMHOE BOJTOKOHHO-
ONTUYEeCcKoe KOrbLo

 YHMBepcarbHble CnoTbl Ang
WHTEPENCHBLIX Moayen
« AnnapatHas obpaboTtka curHanos
« PacnpepeneHHas apxutektypa
« MynesTnnnekcupoBaHue ¢ pasgere-
Huem no Bpemenun (TDM)
« [Mbkoe pacnpegeneHve nonocsl

CkopocTb

nepegauu
* 155 M6ut/c
* 600 M6uTt/c
«256ut/c
* 10 But/C

SFP moaynu

- SDH
* QPMEHHbIE

UHTepdencHble nnaTbl
ayamo u ronoc
» AHanoroBasi TeneoHus
2-x npoBogHou a/6
4-X npoBOAHOWM C
curHanusaumen E&M
 Llngpposas TenedoHus
SO

Upoe / Upg
 TpaHk MmarucTpanbHble NNHUK
E1 2,048 M6ut/c
T1 1,544 M6éut/c
« [onocoBasi rpoMKasi CBA3b
 BbicOKkOKa4yeCcTBEHHOE ayano
(15 klw)

[aHHbIe
« RS232, 422, 485 (Profibus)
» COEIHEHME TOYKa-TOMKA,
MHOroTo4e4yHoe, BellaHne
» 64 kbut/c G.703 co-dir

LAN
« FastEthernet (10/100 M6wuT/c)
« Gigabit Ethernet

Buageo
*PAL/NTSC (M-JPEG, MPEG2,
MPEG4, H.264)
« DVB AS|

YHuKanbHble XapaKTepuUCTUKKU

» OgHOCTYNEeHYaTbIN MYILTUMNIIEKCOP

« PaclumpeHHbIn TeMnepaTtypH. ManasoH
» CermeHTMpoBaHHble nHTepdencol LAN
» OPPeKTUBHOE ynNpaBneHne CeTblo

» BcTpoeHHas kKommyTaumsa curHanos

e BCTpoeHHas kommyTauus
» GUI Ha 6a3e INK gns ynpoweHus paboThbl
 I306paxxeHne B peanbHOM BPEMEHN U
C BbICOKUM paspeLLeHneEM
» OTKpbITbIE NHTEPdENCHI AN NPOAYKTOB
CTOPOHHUX NPOM3BOANTENEN

XapaKkTepucTuku Buaeo
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ET100DAE: 12 otaenbHbix cermeHToB Ethernet (SLAN)

CTtopoHa Konbua

Segment1 Segment2 Segment3 Segment4 Segment5 Segment6 Segment7 Segment8 Segment9 Segment10 Segment 11 Segment 12
100Mbps 25Mbps 15Mbps 50Mbps 30Mbps 100Mbps  45Mbps 75Mbps 35Mbps 25Mbps 100Mbps 80Mbps

MaHenb MNanenb MNaHenb [MaHenb MNaHenb MaHenb

coeavHeHus

Logic 1

[Manenb MaHenb

oenHeHus

Logic 10

oeanHeHus

Logic 11

oenHeHus

Logic 5 Logic 12

-

Porf2 Port3 Port4 Port5 Port6 Port7 Port8 Port9 Port10 Port11 Port12

/

CTopoOHa nokKasnbHbIX ceTen
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MHOroYmcneHHblie Cou NPUNOKEHNN KOHPUTYPUPYIOTCA
B oaHou cetn OTN

Cnoncetu P

Cnou cetn SC

I e Y
Cnou ceTu BU
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PeLueHme OTN Systems, npu pa3paboTke NaKeTHbIX peLueHMM"

JiInHenKa obopyaoBaHua XTran

- [ :> anMEHEHVle HpaBMﬂbHOVI TeXHO/I0TNUA
C opueHTauuen Ha coegmHeHue
MNepenava MmynbTUCEPBUCHDBIX OAHHbIX
yepe3 MPLS-TP ceTb no KaHanam 1G M PLS'TP
n 10G
Mopaepskusaet Ethernet n no1G un 10G KaHanam
yCTapeBLiMe NPOTOKO/bI
BoccraHosneHna <50ms |—> C coBeplieHHON peannsaumeun

XTramn TXCare
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s

PLS TP - meXxay yposHem 2 n ypBHeN\ 3

JiInHenKa obopyaoBaHua XTran

K npunoxeHmam

[MpencrtasneHve
AaHHbIX

YnpasneHue
CeaHCOM CBA3U

Mpsimas cBA3b

OnpepgenexHune
nytn (IP)

dunanyeckas
apgpecauua(MAC)

Cpepa nepenayn

[MepekntodeHne He 3aBucuT ot IP

Cnyx6a MPLS moxet cogepxatb |IP, HO He 3aBUCUT OT Hee.
[Mpo3payHbIn 4Ng MapLupyTusauuu.

MPLS Haxoguntcs mexay ypoBHAMU 2 U 3 U umeeT
AONONHUTENbHbIE DYHKLNW.

< MoxHo nogsectu untor MPLS TP:

C853b ypoBHs 2.5
c 6onbluen PYHKUMOHANbLHOCTLI U MEHbLLEN

CITOXXHOCTbHKO
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IP KOMMYHUKaLUK
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ToHHenun n cepsUcsl

®usnyeckoe coegnHeHne MPLS yanos
MeOHbIMU I ONTUYECKUMN Kabenamm

/“ >N
T
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LSR: MapwpyTnsatop KOMMYTUPYOLLINA METKM
LER: mapwpyTtusatop garowimn METKMN Ha rpaHuLe

CospaHue cepBuca

Cnawng 20



MapLLpyTU3aTop AatoLwnii METKU N N 4 .,

PWES unin cepsmc{ O

- apaHHas noroca nponyckaHus
- 3agaHHbI pa3mMep naketa
By
%

I o
pLUPYTM3aTOPLI KOMMYTUPYIOLLIME METKU MapLipyTnsaTtop Aarowmm MeTkm

[

ESP unu ToHHenb:
4" -Cymma cepBucoB
' - MH-BO COEAVHEHMWIA

- QoS

£

CkopocTHoe chmsnyeckoe
coeguHeHne
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Bes BeHTVIJ'IFITOpOB
-20 to +65°C
19”unu DIN perika
EMC hardened

Briokn nutaHusa

7

D0-264VAC/18-60VDC/88-300VDC
& J

MPLS-TP compliant
Single /dual CSM
Protection <50ms

Quick replacement
Meshed topology
Hardware OAM

1G-10G WAN
Cu urim FO
Power over Ethernet

SHDSL interfaces
Teleprotection: C37.94
Voice: E1/T1, 2/4WE&M,
Async data: RS232,422,485
Synchronous data: Nx64kbps
G.703 : 64 kbps Co-Directional

lMpocTon nHtepdenc
PesepBupoBaHue
FapaHTns
Alarm
User management
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N

[ne ncnonbsyetca OTN?

~

J




OTN ncnonbsyerca:

[ oe TpebyeTtcs:
* 3HauynTenbHbIN OXBAT TEPPUTOPUK
* MHoroobpasune npoToKkonos

* becnepebonHoOCTb paboThbl

Cnaiig 24



OTN umeeT noATBEPKAEHHbIE SKCNEePTHbIE OLEHKM
OT MHOTIMX NpeanpuaATUin

FopHo,u,o6b|qa, METPO, XKeJle3Hble U aBTOMOOUIbHbIE aoporn, pr60ﬂpOBO,D,bI, ANEKTPOCTaHLUUMN,
ad3pornopTbl, 3aBOAbl HerTeXI/IMI/II/I, MeTannyprmieckme npeanpunatTmna 1 MHoroe apyroe

pblic agdress

syston

digaifanaiog
tatephony
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3aKkn4yeHune

/ OTN — aTo ceTeBOE MarucTpanbHoe obopyaoBaHue AnNsA co3faHUA \
HaAEXHbIX NPOMbILWSIEHHbIX CeTen AN TpaHcnopTa, HedTe- U
razonpoBoAoB, FOPHOAOOLIYU, YNpaBrieHMA BO34YLWHbIMU

K COO0OLEeHNAMN, KOMMYHaribHON cdepbl... /

~N
O6opynoBaHue OTN Systems — ato TexHonorum MPLS TP u SDH/SONET
06e3 HepocTaTkoB IP ceTtemn.

J

OTN — 3aTo pa3HOOGpa3Hble UHTepdenchbl, HaaeXXHOCTb, 6e30MacHOCTb U
AonroBpeMeHHasi paboTocnocobHOCTbL, KoTopasi Heobxoauma B NMPOMbILUNIEHHbIX
ceTaAX AN OTBETCTBEHHbIX 3aAau.

~ O6opynoBaHue OTN Systems — 3To npocToTa BHeAPEHUS, FIErKOCTb
oby4yeHus u o6cnyXuBaHUsA, CHUKEHUE IKCNJlyaTauMOHHbIX PpacxoaoB.

6opynoBaHne OTN Systems — 3To BbirogHble UHBECTULIMU Ha AOSrMe roabl. J

Lo




CepTndunKauma

EBponenckuin ctaHgapT SIL3 —

Safety Integrity Level.

-
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Nokia Siemens
Netwaorks

|...
w [TLLTS——CAL

Cwutscher
Akkrediisrungs
Rat

DAT-P-002/91-02

Center for Quality Engineering

Attestation of Conformity

Order No.: U0SX

Pages: 01 Munich, June 29, 2007

Client:

Equipment Under Test:
Manufacturer:

Task:

Test Specification(s):
[covered by accreditation]

Result:

approved by:

Christian
Waldenburg

Nokia Siemens Networks NV / SA
COO IPT NGM OTN

Atealaan 34
2200 Herentals, Belgium

Open Transport Network, OTN - N42

Nokia Siemens Networks NV / SA

Identification of compliance with the requirements of international
standards on the basis of type test approvals made by
independent manufacturer test lab

+ |EC 61508-2:2005, First Edition

The Open Transport Network OTN — N42 fullfill the SIL3
requirements in the tested configuration.

The results relate only to the items tested as described in the test
reports with order no. UDSX

* X
*

* % %

Date Signature *

(aldly
June 27, 2007 ﬁ’/

The Center for Quality Engineering of Nokia Siemens Networks GmbH & Co. KG is accredited by DATech for
COMPOMNENTS TESTING ENVIRONMENTAL ENGINEERING ELECTROMAGNETIC COMPATIBILITY PRODUCT SAFETY

TELECOM CONFORMANCE TESTS

[Noiia Siemens Networks GmbH & Co. K5, COD RTP CQE, Hofmannsir 51, D-81359 Minehen, Phone +43 55-722-45703, Fax +40 £9-722-20645, Intemet wirw, coe-tesiab.oo




Partnership Certificate

OTN Systems hereby certifies that

AUTOMATED SYSTEMS AND COMPLEXES

has been appointed as an OTN Systems Premium Partner under an OTN Systems Engage Channel
Partnership Agreement effective from February 2017 for a duration of 3 years.

Automated Systems and Complexes is entitled to market, sell and service the OTN Systems product

portfolio including OTN & ETS.

=

Dirk Van den Berghen
CEO

Frank Segers
VP Sales




OTN system e
OTN Technical Training oTii Systam P

The manager of the technical training center and the course teachers
of the OTN Systems NV technical training center, hereby confirm that

OTN Technical Training

The manager of the lechnical training center and the course teachers
of the OTN Systems NV technical training center, hereby confirm that

Mr Sergey Nikulin
attended the following course

Service Engineer OTN-150/600 & OTN-X3M & ULM
Mr Vadim Leenson

This technical training course n organised as a part of the OTN Systems NV training pragram
and was taught at OTN Syst erentals (Belgium) from 2010 until April 23, 201( attended the fol!owmg course
This course lasted 9 days in total
Service Engineer OTN-150/600 & OTN-X3M & ULM
-
Mr Vadim Leenson Fillp De Wilde
Student Course teacher
4 |
WA S e i .0
s === Yoy Viralmy
Mr Vadim Lesnson
ik Cervier M
.’:. s .
v e B <

£ ) 3A0 «ABTOMaTM3MpPOBaHHbLIE CUCTEMbI U KOMMMEKChbI»

mpklekchl

AL Ten: (343) 360-05-01 (1014)
nikulin@asc-ural.ru leenson@asc-ural.ru
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Cnacnbo 3a BHMMaHue!

Cepren HukynuH
nikulin@asc-ural.ru

Kum,ul- eKcCbl
nUcTeMbl U
BTOMAaTU3UPOBaHHbIE




