Oduwiue ykasaHus

1. KoMnnekmHyle mpaHcgopmamopHyle nodcmaHuuie (KTMk) nocmabums B nonHou 3abodckol 2zomoBHocmU.
Kopnyc KTlk donxeH Bbimb BbiNoAHEH u3 Memanna mowuHou He mMeHee 2-2,5 Mm. Okpacky KTk BeinoHums
B coombemcmbuu ¢ ubemamu AO “Openodn3Hepzo” (kpacka nonuMepHast nopouwkobas no zpyHmobke /kpacka
NOMUMEpHas NO 2pYHMobKe).

2. KTlNk GonxHa cocmoames u3:

— ycmpoucmba Beicokozo HanpsxeHus (YBH);
pacnpedycmpolucmba Huskozo HanpsixeHus (PYHH);
cunobozo mpaHC(opMaMmopa.

3. B KTlk mexdy kamepou mpaHcgopmamopa, YBH, PYHH ycmanobums 2nyxue Heczopaembie nepezopodku
C omderbHbiM Bxodom. Ha dBepu kamepsl mpaHcgopmamopd, YBH, PYHH npumeHums cucmemy 3anopob c
o0HomuNHeMU- BHYMpeHHuMU 3amMkamu. Cucmema donxHa odecnedubams 3awuUmy 0om HeCaHKUUOHUPOBOHHOZ0
docmyna b omeeky, PY KTlk. [na odecneqeHus ecmecmberHou Bermunauuu Ha dbepsx mpaHC@opMamopHOZo
omcekg, YBH, PYHH BwinonHUms xamo3ulHbie pewemku. Bce dbepHie (mexHonozudeckue) npoemsl KTTk
odecneyumb Yn/iomHeHUeM. SnnomHuUmesbHsle NPoKadku GomkHsl ObiMb HAORXHO YkpenneHs U odecnequbams
2EpPMEMUYHOCMb NPU 30KPLIMOM NonoxeHuu dbepel (mexHonozudeckux npoemob). [bepu KTMk odopydobams
(ukcamopamu, komopele  ydepxubaom ux B omkpeimMoM nonoxeHuu Npu NpoBedeHuU  PEMOHMHbIX LU
NPO(UNCKMUYECKUX padom.

L. [lna Bo3dywHozo BBoda 10 kB Ha kpeiwe KTk Heodxodumo ycmaHoBumbs waxmy BH. KoHcmpykuus
waxmsl cobMecmHo € ¢gyHdaMeHmoM nodcmaHyuu donxHa odecnedubams paccmosHue om npobodod B/1 do
nobepxHocmu 3emiu He meHee 45 M. lllaxma Bo3dywHozo Beiboda donxHa Beidepxubambs MexaHudeckue
HOZ2PY3KU OM HamsxeHus omxodawux npobodod B/1 c ydemom 2ononedHo-Bempobeix ycnobuu. B BepxHeu
yacmu  waxmsl  ycmadobaubawomes npoxodHsle usonamopsl 10 kB, Ho kpblwe waxmsl makxe Kpenumcs
donmobbiMU CoeCUHEHUSIMU KPOHWMEUH.

KpoHWMeuH cocmoum u3:

- NPUEMHOZ0 NOpMO/d, HO KOMOPOM Kpensamcs wmsipebsie usonamaopsl 10 «B;

- KpoHWmMeuHob dna kpenneHus 0zpaHuHumeneu nepeHanpsixeHus 10 kB.

5. MNpu MoHMaxe npoxodHsiX u3onamopob Ha waxme Bo3dywHozo BBoda 10 kB ucnons3cbams pe3uHobyio
npoknacky. [NpocmpaHcmbo mMexady Npoknadkou U NAUMOU U30/1SMopa, @ Makxe Mexdy Npoknadkou u BHewHeu
noBepXHOCMbI0 WAXmbl 3a4N0/IHUMb K/eu—2epMemukoM, npedbapumensHo ode3xupub nobepxHocmu.

6. [na Bo3dywHozo Beiboda 04 kB Ha kpbiwe KTk Heodxodumo ycmaHobums waxmy HH. KoHcmpykuus
waxmsl cobMecmHo € yHdameHMoM nodcmaoHUuUU BomxHa odecneyubams paccmosHue om npobodod B/1 do
nobepxHocmu 3eMnu He Meree 3,5 M. lllaxma Bo3dywHozo Beiboda donxHa Beidepxubamb MexaHudeckue
HO2PY3KU OM HamsxeHust omxodawux npoBodob B/l ¢ ydemom 2ononedHo-Bempobbix ycnobuu. B BepxHeu
yacmu  waxmsl ycmaHabauboemcs Memannudeckas mpabepca, NpedHa3HOYeHHOA 09 MOHMOXA OHKEPHbIX

9. KoHcmpykuust Bo30ywHbx  BBodob,/Bebodob donxHa Obimb  BuinonHeHa mak, Ymodsi  odecnequms
npucoeduHeHue npobododb B/1 Be3 kakux-nudo dopadomok B KOHCMPpUKUUU Waxm Ha Mecme  MOHMOXA.
MNpobodHuku cbaseu om moqku npucoeduHeHus B/H10 kB do PYBH QonxHel nocmabnsamecs KoMNAEKMHO C
KTk 2omobeimMu u3denuamu ©  npedycMompeHHbIMU- y3namu kpenneHusi MpobodHuku cbaseu om PYHH «
modkaM  npucoeduHeHus B/1 donxHel nocmabngmbcst koMnnekmHo C© KTlk  zomobeMu - usdenuamu  C
NpedycMOmpeHHbIMU Y3/1aMU  KPeN/eHus,  U30719MmopaMu, 0 MOKXe  YnAomHUMe bHsIMU - CO/bHUKAMU  Ond
2epMemu3auuu Mecma Bboda npobodod B waxmy Bo3dywHozo Beiboda

10. KoHcmpykuus Kpbiwu Go/xHa uck/moHams cmok Bodbl C Kpblwu HQ cmeHbl. [1ns 3mozo HeodxoduMo
npedycmompems Beicmyn kpobau om cmeHsl HA paccmosHue He MeHee 200 MM,

1 B KTk ycmaxobums 0dud mpaHcgopmamop TMTCY-160,/10/0,4. Cunobol mpaHcgopMamop donxeH
ObiMb YKoMNNEKMOBOH MPAHCNOPMHLIMU POUKAMU.

12. CoeduHeHust mpaHcgopMamopa ¢ YBH BeinoHUME anioMuHUEBLIMU WUHAMU.

13. CoeduHeHus mpaHcgopmamopa ¢ PYHH BeinoiHume anioMuHUEBbIMU. WUHAMU.

4. OwuHobky omcekob YBH u PYHH BeinonHumb © pacdemom HA mpaHCgopMamop MowHocmeio 250 kB-A
(munopaamep KTMk-250 kB-A).

15. B PYHH donxHel dbimb NpedycMompensl Mecma 015 ycmaHobku donoHUmesbHbIX  MpaHC(opMamopob
MOKQ, CYem4ukoB 3neKMpO3HepzuU  MPOHCGOPMAMOPHOZ0 BKgHeHUS 0N ydema  3M1eKMPO3HER2UU  HA
OMXOO0AWUX NUHUSX. KoMMYMauuoHHsle annapamsl Heodxodumo ycmaHabnubams BepmukansHo.

16. Cxema  nNOOK/IOYEHUS  CHemYukoB  3/71EKMPO3HEpzuU  MPAHC(OPMAMOpHOZ20  BkAloYeHua -
decamunpobodHas.

17. Cemu ocBeweHus u po3emoqHble cemu domxHel Bxodums & komnnekm KTlk. OcbeweHue BeinoHUMb
COznacHo cywiecmbyiowuM HopMaM U npabunam  (Hopma  ocbeuwierus PY-10 kB/PY-O4 kB - 75 7k,
MpaHChopMamopHozo omceka — 50 k).

18. KoHcmpykuus KTMk donxHa npedycmampubams Memannudeckud non ¢ omdopmobkou dns cdopa macna
b cnydoe HapyweHus zepmMemu€HOCMU  MPpaHcgopMamopd. [onsl BeINOAHUMBL  CNAOWHBIMU, - UCK/IHaI0WUMU
NpoHUkHoBeHue B KT Menkux xuBomHbIX.

19. Cxemy komnoHobBku KTTk, a makxe ubemoboe peweHue cM. HQ Aucme 2. PasMepsl MpaHCopMamopHoU
nodcmaHuuU GonkHel Bbime He Bornee 2,5<3,6 M.

20. B KTlk ycmaHobums wkad menemMempuyeckoz0 KOHMPO/AMepa-KOHUEHMPAMOpA. [ exHU4eckoe
300aHUe HA MeneMempuHecKuUl KOHMPO/IeP—KOHUEHMPamop cM. Aucmsl 5-10.

21, Ycmanobums Ha dbeps UHGOPMAUUOHHLIL 3HOK (cM. Aucm 11) B 08HOM 3K3eMNASPE HO OO LEKM.

22. B cocmabe dokymermauuu, nepedabaemou 30ka34Huky C KTTIK GomxHbl BbiMb NPUNOXEHb:

- Gexnapauus coombemcmbus danHozo usdenus (KTMk) mpedobarusm MOCT 14695-80, MOCT 1516.3-96;

— Oeknapauus coombemcmbus Ha BeicokoBonsmHoe odopydobaHue;

— cepmudukamsl coombemcmbus Ha ocmanbHoe o0opydobaHue;

% 3axumob npobodod B/1 - cxeMbl BmopuyHoU KoMMymauuu  (cxemsl ynpabneHus, cuzHOAU30UUU, usMepeHud, penelHod  3auiuUmb,
] /. Kopnycel waxm GonxHbl BbiMb U320MobAeHsl U3 Memannd mo/auwuHou He MeHee 2-2.5 MM, Laxmel abmoMamuKU U meneMexaHuKu);
§ 0o/MXHLl UMeMb mexHonozudeckue dbepusl 0na odcnyxubaHus, npoknadku U 3ameHsl mokonpobodob. [1bepus — mexHu4eckoe onucaHue, nacnopm Ha KMk u nacnopma 3abodob-u3zomobumeneu Ha Bce koMNneKmHo
@ 0O/MXHbl  UMEMb  CNeuud/ibHbie  3anopHble  ycmpoucmba  MemannokoHCMPpUKUUU  Wwaxm  GOMKHbl - UMEeMb nocmabnsemoe odopydobaHue.
~ amMOC@epoCMOUKOe GHMUKOPPO3UUHOE NOKPbIMUE.
< 8. Koncmpukuus waxm BosdywHsix  BBodob/Beibododb donxHa Obimb ChemHol. Mecma CmbkobB  waxm
§ (®noHueboe coeduHeHue) C kpbiweld KTMk 0onxHbl ObiMb NOAHOCMbBID 2EPMEMUYHBIMU- 0N UCK/IBHEHUS
x nonadaHust Bnozu (Boxds, manozo cHeza) BHympb nodcmaHuud. [ns 2epMemu3auuu CmbikoB  gnoHued
R ucnonb3obams  NPoguNUPOBOHHLIE NPOKNOOKU U3 MOC/AD- U amMocgepocmolukod  pesuHsl (YM) unu
MEepPMOCMOUKO20 CUMUKCHA. [lononHumensHo No nepuMempy CmbikoB npedycmampubaemcs MemanuHeckud
S 30WUMHBLIL Ko3bipek (omnub) dns omBoda doxdebou Bods. CaMa MEMANNOKOHCMPUKUUS WAXMbl B0MXHLI UMEMb
§ HadexHYw HepaspeibHyie Memannochass ¢ odwuM kopnycoM KTk u ee koHMypoM 3a3eMneHus. [na 3moz2o Ph-03512522-116-2027-21
rg donmobbie coeduHeHUS WUHMUPYIMCS 2UBKUMU 303eMAsiowuMu NpobodHUKaMU (nepemMslHKamu).
S Pexorcmpykyus 013 Cmpoumenscmbo K777 160,/ 10/04 kB ¢ mukbudayues 711013
S Mot | Konyd Jucm | Waor] TToon | flama | agpecy Oprabrkas oonacme, KApacHoIapeHcku p—+ 1 ApacHas 3apos, 4/ /leHuHa
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S /Jpobeoy | Mazkux 0926 ) P ;
S Hau omdena | Kosarob 0926\ 17 Apacras Japsg Gonobckou oomacimy
> A0 “OpenodiHepzo”
N ATTk-160/10,0 4 biye darrbe
X z Qpen

@opran - A3



OnpocHbIU Aucm

HO KOMN/IEKMHYI0 MpaHcopmamopHuie nodcmarHyuin (KTTMk-160/10/0,4 Y1)

MNos. HaumeHoboHue naopamempa Ombemsl 3aKa34uKka
1 |Tun KTN (npoxodHas,/mynukobas) mynukobas
2 |McnonHenue KT (crmondobas,/Madmobas/kuockobas) Kuockobos
3 |Tunopasmep KTI1, kB-A 250
L |MowHocmb cunobozo mpaHcgopmamopg, kB-A 160
5 |Tun mpaHcgopMamopa TMCY-160,/10/0,4
6 |HomMuHanbHoe HanpsxeHue BhicoKoUu CMopoHbl, KB 10
"/ |HoMuHanbHOE HONPAXeHUe HU3KOU CMOopoHbl, KB 0L
8 |Cxema u zpynna coeduHeHUst OBMOMOK Y/Y:-0
9 |Tun annapama Ha cmopoHe BH BbikMlHamenb HazpysKu
10 |Honuyue paspadHukod,/ozpaHudumenel nepeHanpsaxeHul:
— Ha cmopoHe BH 02paHUHUMEenu NepeHanpsaxeHuUl
— Ha cmopoHe HH 02paHUHUMEeU NepeHanpAXeHuU
1 [Toxk duHamMuYeckou crmoukocmu, KA:
— Ha cmopoHe BH 51
— Ha cmopoHe HH 25
12 |Cnocod BeinonHeHUA Heumpanu:
— Ha cmopoHe BH u301upoBbaHHaA
— Ha cmopoHe HH 2/1yX0303eM/1eHHOS
13 |BeinonHeHue Bboda (Beiboda):
— Ha cmopoHe BH B0o30yWwHbIL
— Ha cmopoHe HH Bo30yWHbI
14 [Tun BBoOHozo annopama Ha cmopoHe HH PUBUMbHUK
15 |VicnonHeHue annapamob Ha omxodawux AuHusx 0,4 kB pydunbHuKU,/abmoMamuseckue Bukniojament
16 |HoMuHO/bHBIE MOKU OMX00aWUX AuHUY, A CM. nucm 2
17 [Y4em 3nekmpo3Hepzuu da
18 [bnok ynpabneHus ynuqHbM ocBeuwleHueM da
19 |[ducnemyepckoe HauMeHoBaHue 11013
20 |Yxasomenu npoxoxdeHust mokof Kopomkozo 3aMbikaHus (YTK3-K):
— Ha cmopoHe BH Hem
271 |KOMMUHUKOQUUOHHBIU U3Een da
g
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®acad A-b

®acad b-A

dacad 2-1

Waxma BosdywHozo Bboda BH,

Waxma Bo3dywHozo
Briboda HH

Kpobns

Kpobnsa He nokasaHa

=~

®)

2

Omcek cunobozo
mpaHCopMamopa

1

©

~—_—

|

Omcek BBoda BH

Omcek pacnpedenerus u BeiBboda HH,

0mcek y4ema 3. 3Hepzuu

Libemoboe peweHue

ND
n/n 3neMeHMbI NS RAL
1 CmeH S3040-R80B 5023
2 Kpbiwa S3040-R80B 5023
3 [loxma BBoda BH S3040-R80B 5023
L [oxma Beiboda HH S3040-R80B 5023
5 [1Bbepu u pewemku S$1040-R80B 5012
PU-03512522-116-2027-213C
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LoznacobaHo

Baar b VP

[lodn v dama

w6 NP rnocn

[NepeyeHb 0dopydobaHus

U Mo3. Odo3Ha4eHue HaumeHobaHue Kon. |lpumeqaHue
FV1-FV3
ﬂ 1 |QW1 Buiknioqamens Hazpyaku BHAN 10,/630-203 1
B 2 |FUI-FU3 [pedoxpaHumens [1T-11-10-20-315 3
Qw1 /7 3T TpaHcpopMamop cunobod TMTCY-160 KBA 10/0,4 kB 1
: L |FV1-FV3 OzpaHu4umenu nepeHanpsxeHuu OMNH-10 3
FUT-FU3 U | 5 |FVL-FV6E OzpaHusdumenu nepeHanpsixeHud OMMHN-0,4 3
| 6 |QS Pa3zweduHumens PE19-37-31140-400A-9X/13 1
1 “' T | TAT-TA3 Tparcqopmamop moka TIWN-0,66 300/5 3
~ 8 |TAL-TABE TpaHcgpopmamop moka TLUM-0,66 100/5 3
T1 9 |FUL-FU6 lNpedoxpaHumens MMH-37 160A 3
|/ 10 |S1-S6 PydunsHuk PNC-2 250A 6
FVL-FV6 1 |FU7T-FU18 lNpedoxpaHumens MH-2 100A 12
“‘i’i‘p 12 | FU19-FU2L Mpedoxparumens MH-2 160A 6
— 13 [Wh Cyemyuk 3n. 3Hepzuu Munyp 307S.12-PRRZ-2, 1
MpaHCOpMamopHO20 BkniodeHust, 3x230,/400B, S5(10)A
QS \— PA1T PA2 PA3 PV
@ @ @ @ LK Kopodka ucnsimamebHas L
L 15 |PA1-PA3 Amnepmemp (wkana, A) 3 0-300
TAT-TAS E_ E_ E_ 16 |PV Bonsmmemp (wkang, B) 1 0-500
- 1 1 | Wh 17 |QF Bbiknioqamens abmomamuyeckul BAL7-29 25A 1
TAL-TAG g g g
- N 4| 1] 18 kM Kormakmop KM/ 22510 1
FULFUG D 19 |F domopene 1
20 |Wh2 C4ermnyuk 3n. 3Hepzuu Munyp 307S52-PRRZ-2-D, 1
Y4
| f f f f f f 1/ HenocpedcmberHozo BraioyeHus, 3x230,/400B, 5(100)A
% % % % % % 21 |TAT-TAS Tparcgpopmamop moka T-0,66 100/5 9
N S \ 3 \ St \ S5 S6 QF %\ Wh2 22 |Wh3 - Wh5 C4emyuk 3. 3Hepzuu 3Hepzomepa LI36803B 3
FUT-FU9 FUO-FUT FUBLFUTS iU | Fsiorut | Fuzo-ruoL :_ - _: 1O/UOU_ILI:IHD|§KI:| omcexoB PY-04 kB u PY-10 kB BeinoiHums € pacdemom Ha mpaHcdopmamop TMTCY-250 kBA
L KB.
D D D D D D KM| Fo B PYHH donxHbl Beimbs npedycMompeHsl Mecma 615 ycmaHobku mpaHcgopmamopob moka, cHemyukob
L >~ ] 3NeKMPO3HepzuUL 8M9  y4ema 31eKMPO3HEp2UU HO OMXOOAWUX NUHUSIX.
TAT-TA9 i TAIG-TA1 i TAB-TAS i
ig g; g;g i ig g; PL-03512522-116-2027-219C
Wh3 L Whis L Wh5 L
SQ SS SS S$ S$ S$ SS Pekorcmpykyus TIO13 Cmpoumesscmbo K777 60,/ 10,04 B ¢ mukbudayued 777013
K; Y{ Y{ Y{ K; Y; Wt | Ko Jucm | Vo] Tioan | ama|® adpecy- (probickas oonacime, APacHogpeHcKu p-H 11 KpacHas aps, u/1 /leHuHa
Fazpadoma | ALyiakob 0926 _ , A Cmadus | om | Zlucmob
100A 100A 100A 100A 160A 160A oA e = 07 exmpuseckue cemy 04-10 kB AD QpenadizHenzo
B/V-0L kB B/V-0L kB B/W-0% kB Pesep Pesep Pesep JT w7 — 0926| 7 Apacras 3aps Qprobokod oomacmy | P J
N%1 N°2 N3
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LoznacobaHo

Baam tHlb NP

[lodn v dama

w6 NP rnocn

KHonka
CHAMUA,/ nocmaHobKu
_____ Ucozpeb ukaga HO 0XPaHY
[ 1
I I

I'Ipeoﬁpaaoﬁurnent; | HozpebamensHbiU | Ykasamenu

UHmepgedca ifs | TepMocmam P | O bEMHIU
& 3M1eMeHm - NPOXoxdeHust

Munyp IC UREG | | OXPOHHbIU

Mokob Kopomkozo
ETH _ USB :_ _: dom-uk Moz  3OMbIKAOHUA o33
E 3 (IN:)
ﬁecnzoggggmzo _ _ KoHmponnep = lpeodpasobamens G Modyn & Modyne w5 GHGPZ%?U%ZZU
nuFr]naHUH Wiren E}oar dp7§ - | uHmepgedcad BBoda-beiboda bBoda-briboda ..
WB-UPS WB-MO WB-DI-WD-14 WBIO-DO-R10A-8 WB-_MAI6
ETH
N3bewamens
ETHL KoMumamo ETHI ETH ModeM _ ModeM
EDS—%UOS—EFL]P Ethernet EE = Promodem
£TH3 £TH2 M-3.01T RF-868M-485/232-AC

ETH

Paumen Modem
A
MikroTik - Promodem

RF-868M-485/232-AC

FA-03512522-116-2027-217C
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LoznacobaHo

Baar b VP

[lodn v dama

w6 NP rnocn

N° EC. [Kon-
HaumeHobaHue
n/n usM. | Bo
1 | Wum pacnpedenumensHbil HabecHou Memannudeckud LIPHM-2 wn | 1
500x400x220 MM IP5Lk
(- T ——— = ] < = 2 | icmovHuk BecnepedouHozo numaHua 220 B, 300 Bm wmn | 1
f ok ]_ %’ o 3 [ bnok numaHus MOR-100-12, 12 B, 7.5 A, 90 Bm wm | 1
2113 CHAITUS/NOCTAHOBKY J s S L | Modunb BecnepedouHozo numaHus WB-UPS v.3 wmn | 1
=l |° il J = 5 | KoHmponnep Wiren Board 7 wn | 1
L B (.. 6 | lNpeodpasobamens uHmepgeucob WB-MO wn | 1
- : - 7 | Moduns BBoda-beiboda WBIO-DI-WD-14 wn | 1
( ' ) 8 [Modyns bbodo-Hriboda WBIO-DO-R10A-8 wm [ 1
f : o 9 [ Modunb aHanozobozo BBoda WB-MAI6 wmn | 1
_—— \ 10 | Tepmocmam NC (oBozpeb) 10 A 230 B wm | 1
_ : 1 | HozpebamensHeiu 3neMeqm DJR-S 50, 50 Bm 220 B wn | 1
Wiren Board 7 | Tepmocrar o : 12 | ABmomMamuseckul Beikaidamens, 8ByxnoicksIl, 10 A wm | 1
T pa. anemenT X 13 | Posemka mexHonozuqeckas Ha din-peuky ¢ 3K wn | 1
X 14 | Modem Promodem RF-868M-L485/232-AC wn | 2
J ) | ' 15 | AumenHa Ha wkag MazHumHaa ANT-GSM-LTE-M6-3m-3dbu wm | 2
J ' PoyTep 16 | Modem Ethernet M-3.01 (wnwo3 Ethernet-RSL85) wn [ 1
J (A : 17 | lNpeodpasobamens uHmepdeucod Munyp IC UREG-Z wn | 1
! MukpoTuk 18 | BcenanpabnenHas aHmenHa AX-405R duanasoHa 430-435 My wn [ 1
AnTeHHa Auterna Y [ 3 \ ! an‘igﬁii'm C kadenbHol cdopkol RG-58 A/U (SMA-male-UHF-male), 5 M
)| T T ( w ' 19 | Kommymamop EDS-2005-ELP (5 nopmab, Ha din—petiky) wn | 1
+ - T * @ T E ETH 20 | ModunbHas moqka docmyna MikroTik RouterBOARD wAP LTE kit wmn | 1
RS485 RS485 RS485 wo -l 21 | WuHa gasHaa N 6x9 MM, 6 ombBepcmudl wmn [ 1
Asronar PoseTka bromodem | Promodem lWirios Nacomameii | | : 22 | WuHa Hynebas L 6x9 MM, 6 ombepcmut wmn | 1
2nonoousii | B[N0 pegeam | RP-geaM [ FMCTORS4ES Mianyp IC UREG opTaToR : 23 | Wura “semng” PE 6x9 MM, 6 ombepcmud wm | 1
REMOTE BASE e : 2L | Kopodka knemMHas dnga pasbembneHus uHmepgeuca RS-485 wn| 1
e e | EEE : 25 | Kadens USB 20 A-B, 1™ wm [ 1
X 26 | Kadenb Pafch Cord UTP kam. 5e, 1 M wm | &
[puMeqaHUS:

ModuneHyl mosky docmyna MikroTik HeoBxo0umo pasmMecmumb 3d npedenamu Mema//IuHecKoz20 Wuma
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TexHu4eckoe 3adaHue Ha mEﬂEMEFﬂDLI‘-IECKUl:I KOHMPONep-KoHueHmpamop

1. OBdwue nonoxeHus

BHedpsemoe 0dopydobaHue donxHo Bbimb UHMezpupobaHo B eduHoe uHgopMauuoHHoe npocmpaHcmbo AO
«Openodn3Hepzo», 4Ymo 03Ho4aem coombemcmbue Cnewudukayul HaO NPOMOKO/bI UHPOPMAUUOHHOZ0 08MeHd,
opmamel - npedcmabneHus  daHHblX,  ycmaHobreHue  cmaddopmob  cqumbiBaHus,  HOpM  XpoHeHUS U
apxubupobaHua danHbix. [onxHo codnindamecs ycnobue omkpeimocmu uHMepdeucod bcex cocmabisiowux
CUCMeMbl, NOCKO/bKY XU3HECNOCOBHOCMbL CUCMEMsl HONpsaMyl 3oBucum om CnocoBHOCMU  uMNopmupobams
UH(opMauulw U3 Opyzux  nodcucmeM.  Heodxodumo  codmodame  mpedobaHus  no ©e3onacHocmu
UH(OpMAUUOHHO20 08MeHd U 30WUMe 0M HeCOHKUUOHUPoBbaHHoz0 docmyna.

Cucmema AMWC KY3 u cucmema oucnem{epckozo KoHMpond U ynpabneHus npedcmabnsem  codou
UHMEeZpupobaHHbIL KOMNMEKC GNNOPAMHbLIX U NPOZPaMMHbLIX Cpedcmb, coeduHeHHbIX B eQUHUID NOKONBLHYI Cemb
C Bo3MoxHOCMbI0 UCNoOAb3oBaHUA pa3nuqHbx Budol cbasu, B moM Yucne no cunobem kadensm 0,4 /6/10 kB,
paduokaHanaMm, comobou cbBAsu, npaMbix oNMOBOMOKOHHLIX MUHUU CBSA3U, @ Mak Xe UHbX 0ecnpoBodHbIX
mexHonozuu cbasu. Cucmema umeem dpebobudHyi cMpyKMypy NOCMPOEHUSA.

Llenu, HosHa4eHUEe u 0BNaCMb UCNOMb30BaHUA CUCMEMbI

TKK npedHasHaYeH dna ucnonb3obanus Ha nodcmaHuusx AO «OpenodnaHepzo» (Pr, T, MKY, 1CC u m. n)
HanpsixeHuem 0,4/6,/10 kB.

Cucmema npedHasHa4eHa 0ns ocyuwecmbaeHus abmomMamu3upoboHHO20 yd4ema U KOHMPOAA NompedneHus
3nexkmpa3Hepzuu nodcmaHuuu gunuana AO «OpenodnsHepzoy, a makxe 6na cdopa u odpadomku nopaMempod
nompedneHus 3Hepzopecypcob, meneMempu{eckol UHGOPMOUUU, d Mak Xe ynpabneHus pexumamu padombi
odopydobaHust AQ «Openodn3Hepzos.

Llenu co3daHusA cucmeMb

- ycmaHobka Ha NodcmaHUUSX CoBpeMeHHbIX MHOZO0(MUHKUUOH/IbHLIX KOHMPonnepod, dng odecneqeHus
donee 3ppekmubHozo ucnoMb3obaHus pasnuyHozo nepbudHozo odopydoBaHus B moM Yucne  pasnuYHbIX
dam-ukod, abmomamod, cuemyukod u m. n;

— KOHMPO/b 3000HHO20 pexuma NompedneHus 371eKmpo3Hep2u;

— CHUXEeHUe NOmepb U UCK/ioHeHue Bo3MoxHOCMU XulleHuU 31eKmpo3Hep2ul;

- cboebpemMeHHo20 00HOPYXeHUA npuHuH HebepHou padomsl U abapuu 0dopydobaHud nodcmaHuuu B mom
4UC/Ie U CUCMEMbl Y4ema 371eKmMpo3HepzUU;

— nobblweHus onepamubHoCcMU peazupobaHuUa HA pasnuyHsie abopuuHbIe Cumyauuu;

- nobblweHue  3¢p@ekmubHocmu  ucnonb3oboHud  3Hepzemuqeckux  pecypcob, Ha Base  nony-aemou
UHOpMaUUU 0 nompedneHuu 3neKmpo3Hep2uUL;

K cucmeme npedbabnaiomcs pad ocHoBHbIX mpedobaHulr:

— ®PyHKkuuoHUpoBaHUe cucmeMsl C cywecmbylowuM NPoZpaMMHbLIM - oBecneyeHueM  ABmomMamu3upobaHHbIU
UH(OpMOUUCHHO-U3MEPUME/bHBIU  ducnemyepckul komnnekc ATM98 AD  «OpenoBnsHepzo», AMAC KY3
«AnsmoHuka», AUCC KY3 MempoHuka «Anbha-UeHmp»;

- Ycmanobka YN0 & cneyuanu3upobaHHbe Wkadsl;

- (Bop napamMemnpob 3nekmpuYeckou Cemu, a makxe GaHHbIX C Npudopob ydema 3/1ekKmpuHeckou 3Hep2uu
u nepedada GaHHbix B CYBLI AO «OpenodnsHepzoy,

- TKK OonxHo umems nopmbl 0nst nodkniodeHus BHewHux ycmpoucml: LAN (Ethernet), USB, RS-485,
aHanozobbie BBoobl, duckpemHbie BBOGL u duckpemHble BBODH!;

- TKK GonxHo Bbidepxubamb ucnbiMoHUA 3nekmpu{eckou nposHocmu usonauuu 2000 B nepeMeHHozo
moka no [OCT 30328-95;

- TKK donxHo coombemcmbBobams mpedobaHusm [0CT 22261-94 «(pedcmba u3mMepeHud 3/1ekmpuHeckux
U MazHUMHLIX BenuquH. OBwue mexHu4eckue ycnobus»;

- YpobHu paducnomex, co3daboembix  TKK, He donxHel npebblwambs  3Hod4eHUU no knaccy b B
coomBemcmbuu ¢ MOCT P 30805.22-2013, IOCT P 51318.11-2006.

2. OcHobBHbIE MeXHUYeCKUe peuweHUs
CmpykmypHas cxema TKK npubedeHa Ha cxeme.
B kodecmbe cbasywowezo ycmpoucmba  UCNO/Mb3YEMCA  MHOZ0(MUHKUUOHO/IbHLIL  KOHMPO/Nep,
koopOuHupyiowuu B3aumodeucmbue u padomy nepbu4Hozo odopydobaHus ¢ BepxHuM ypoBHeM cucmeMsi.

Jlicm
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KoHmponnep npedHasHaqeH 0Ons  NOAYYeHUs, HOPMOAU30UUU, COXPaHeHUs U nepedadu  aHonozobbix,
OUCKPEeMHbIX CuzZHOM0B CuMbl NOCMOSHHOZ0 MOKA U HanpaxeHus B uudpobou cuzHan, cdopa OaHHbIX C
MUKPONPOUECCOPHBIX  U3MepumesbHbIX  Npeodpa3obameney, cHemyukob 3nekmpuyeckou 3Hepzuu, npudopob
U3MEepeHUU Noka3ameneu kad4ecmbBa 31eKmpuyeckou 3Hepzuu, MUKPONPOUECCOpHbIX MmepMuHanol peneuHou
3awumsl U abmomamuku, Modyneu Bboda-Beiboda duckpemHbix U aHaNo20Bbix CuzHaNoB, MpaHCfuuU KoMaHo
ynpabneHus,  koHbepmauuu  npomokonoB  u o odMeHa  OoHHbMU - € BelwecmofwuMu  ypoBHAMU
abmoMamu3upoBaHHOU CUCMEMbL.

KoHmponnep npedHasHaqeH 0nsa BeinonHeHUs credyiowux GUHKUUL:

- C0op, xpaHeHue u nepedada daHHbIX € ycmpoucm® BBboda aHanozobeix U BuckpemHbIX CuzHa/oB;

- c0op U 00podomka OaHHbIX € NEPU(EpUUHbIX  MoOdyneu  MenemMexaoHUKU,  MUKPONPOUECCOPHbIX
u3MepumesbHbX  Npeocdpascbamenet U Gpyeux  BbHuCAumensHbIX ycmpoucmdb no  uugpobsiM - npomokonam
Modbus u codcmberHbIM NPOMoKoNaM ycmpoucmB;

- cOop u odpadomka OoHHbIX C 3MeKMpUHYeCKux cHemyukob 3nexkmposHepzuu (MCH, Mepkypud, Mupmek,
cyemHuKkod C UMNYALCHBIM MenemMempuH4eckuM Beixodom);

- onpoc BHewHux ycmpoucmb;

- BeinonHeHue nonk3obamensbckux anzopummob;

— CUHXPOHU3auusa BHympeHHezo BpemeHu no BcmpoerHoMy unu BHeWHeMYy UCMOYHUKY MoYHo20 BpemMeHu
[/IOHACC/GPS u/unu om NTP-cepbepob, noddepxka cuHxpoHusauuu b npomokone TP,

— CUHXpOoHU3auus BpemeHu, nodkioHaeMsix kK TKK ycmpoucm®, no BHympeHHeMy BpeMeHu KoHMponnepa;

- BedeHue kaneHdaps (Hucno, Mecsu, 200), omcYem MeKyuwlez20 OCMPOHOMUYeCKozo BpeMeHu (CekyHabl,
MUHUMbI, Yachl), CuHXpoHU3auulm codcmbeqHozo BpemeHu C BpemeHeM cucmemsl BepxHezo ypobHa U
MPOHCAUUI0 CuCmeMHo20 BpemeHu BHewHum noddepxubaemsiM ycmpoucmbam;

- XpoHeHue OaHHbIX B 3HepzoHesacbucumou namamu B gopmamax (Y50 SALITE3 & Bude kopomkux,
OCHOBHbIX, CYMO4YHbIX, MeCaqHbiX U 2000Bbix  apxubob. [na ocHobHbix U kopomkux apxubob  donxeH
Hacmpaubamsca uHmepban apxubupobaHus om o8HoU MuHYMBLl 00 00HUX CYMOK C wazom B odHy MuHymy, a
makxe - 2nyduHa apxubupoboHus (@ cumoudHbIX, MecsHHbIX U 2000Bbix apxubob donxHa HacmpauBambCs
Mo/bKo 2nyduHa apxubupobaHus);

- ¢opmupobaHue apxubob meneuamMepeHUl, MeNeCu2HaNU3aUUL YCPeOHEHHBIX HO KOpOmkoM (om odHou
MUHUmMs, ocHoBHoM (om  uHmepbana kopomkozo opxuba 0o cymok), cymodHoM, MecsiiHoM,  200oBoMm
uHmMepbane.

K koHmponnepy npousbodumcs nodkiodeHue Bcex umerwuxcs Ha nNodcmaHuusx npudopob, ycmpoucmd,
MHOZ0MUHKUUOHO/IbHBIX Npudopob ydema no uugppoboMy uHmepgeucy RS-485 ¢ opzaHu3auuu nyyeu cbasu, a
MakXe CcHem4ukob uMNynbCob npedHasHaqeHHbIX 0N NOOK/IHEHUA  3M1eKMPOHHLIX  Npudopob yYema c
UMNYNbCHBIM MeneMempuHecKuM Boixodom.

Konmponnep donxeH ObimMb peanu3oboH Mukponpoueccope € cobpeMeHHoU MHO20A0epHOU apxXumeKmypou.

Konuqecmbo onepamubHou namsamu He MeHee 1 Gb.

TpedobaoHue kK onepauucHHou cucmeMe — omkpeimas, GNU, linux ¢ Adpom He Huxe 4.19, onepauucHHOs
cucmema Debian 10 unu ee aHonoz.

TpedobaHus k CYBI Sqalite3:

— [lonxen uMems BcmpoenHsil WEB cepbep apach2.

- 302pyska onepauuoHHoU CUCMEMbI CO CMeHHOZ0 Hakonumens Ha (F unu SD ducke unu ux aHao20b.

- Hanuyue BosmoxHocmu onepamubrozo BoccmarHoBneHus padomocnocoBHoCmu KoHMponnepa & cnydae
Brixoda u3 cmpos ducka C onepauuoHHoU cucmeMol (He donee 4 yacob).

— [onxHbl 302pYxambCa U ucnonb3obamscs npunoxeHust Ha 0a3e ucxooHsix kodob AQ «Openodn3Hepzo»,
OMKOMNUANUPOBaHHLIE KOMNUNAMOPOM g+

- Hanuyue omkpeimbix BHeWHUU Npomokon odMeHa daHHbiMu SSH, Telnet.

- [loddepxka VPN coeduHeHUL.

- Odecnevubams odMeH OdadHbMU C BepxHuM ypoBHem no npomokony PPP (Point-to-Point Profocol)
(BByxMOYeYHLI0 NPOMOKON KOHOMLHO20 YpobHs cemebol Modenu cmexa cemebsix npomokonot TCP/IP).

- Honudue u noddepxka dbyx nocnedobamensHbix uHMepgeldca RS-485 (dns kaxdozo uHmepdelca
pasHble dpaubepa (H341, FT232 u PL2302, nudo ¢u3udeckue nocnedobamernbHsle Nopmsl UHMeZpUpobaHHsIe
HO NAOMy KOHMPoAepal).
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— AnngpamHbll GHO/AU30MOP  UHGOPMAUUOHHO20 NOMOKA  HA — nocnedobamensHoM — uHMepgeuce,
NpedHa3Ha4eHHbIU 09 ONMUMU3aUUU. KoHGU2ypupobaHuA yodaneHHsIX YcmpoucmB, NOOK/IHEHHbIX C NOMOUWLI0
nocnedobamensHozo uHMepgeuca

- Hanuyue BosmoxHocmu padomsl B kadecmbe mosku docmyna WiFL

B TKK donxeH Obimb BcmpoeH ™ModeM, npedHO3HOYeHHbiU 0N opzaHusauuu  OecnpoBodHou  cemu
(paduocemu) nepedayu BaHHbix B duanasoHe Yacmom 433 My u 868 My, KomopkIU peanu3yem CoNpSXeHUe
paduocemu C  yY3noM  /OKQ/bHOU cemu  cmoHdapma  RS-485 npu  odecnedeHuu  Bo3moxHocmu
KOH(UzUpupobaHuA ocHOBHLIX napamMempob KoMMYHUKaUUU.

TKK donxeH odecnequbams padomy C He MeHee 4eM 8 kaHoamMu aHanoz2obo20 BBoda B coombemcmbuu ©
NpoOMOKO/IoM 08MeHa, NpedcmabeHHoM Ha CxeMe, U He MeHee 4eM 8 kaHonamu duckpemHozo Bboda kaHanob
menecuzHanu3auuu (GuckpemHsix Bxodob muna cyxol KoHmakm), He MeHee 2 BuCKpemHbIX Beixodob, a makxe
Ly kaHanoB cyemyukob uMnynbCoD.

fonxHa Bbimb 0decnedeHa BO3MOXHOCMbL KPAMHOZO YbenudeHus nepequc/ienHsix Beiwe kanHanoh no
uHmepgeucy RS-485. Hanudue He MeHee 1 nopma USB.

B cocmab cucmemsl, 3xkcnayamupyioweucsd b AO «OpenodnaHepzoy» Bxodam:

1) mexHudeckue cpedcmba npueMa-—nepedaqu daHHbIX (kaHanoodpa3yowas annapamypa);

2) mexHudeckue cpedcmba cdopa BaHHbIX;

3) cepbepa cdopa u xpaHeHust uHgopMauuu ¢ Y60 (B madnuuax a3 daHHbIX 300aHHO20 (opMama) — dns
o0ecneyeHus yUHKUUU Cdopa pe3ynbmamod u3smepeHuu, cayxedHou u dpyzou UHGopMauuu, 0 makxe 0nd
odecneseHUs (YHKUUU XPaHeHUs pe3ynsmamob uamepeHud, cayxedHou u 0py20u UHGopMauu;

L) cucmema odecnedeHuss eduHozo BpemeHu, cocmoswaos U3 ycmpoucmba  CuHXpoHU3auuu  BpemeHu,
npedHa3Ha4YeHHo20 OnA U3MEepeHUS Mekywux 3HadYeHud BpemeHu u damel (C koppexkuueld BpeMeHu no
cuzHanaM nobepku) U nepedaqu  3Mux  OaHHbIX  Yepe3  nocnedoBbamenbHbil  UHMepdelc RS-232 B
abmomamu3upoBbaHHbIe  UHEOPMAUUCHHO-U3MepUMesbHble cucmemsl, 3BM dng ycmaHobku U koppekmupobku
MeKywux 3Ha4eHuu BpemeHu u dame..

3. TexHudeckue cpedcmba nodcmaHuuU U ux pasmeuleHue. OpzaHusauus cbasu

OdopydobaHue ypobHa cdopa doHHbx pasmewlaemcs B pacnpedenumensbHbix ycmpoucmbax nodcmaHuuUL.
TpaHCopMamopsl MoKA U HANpAXeHud odecnedubalom HeodXoOuMbil UpobeHb MOKa U HANPAXeHUA Ond
padomsl pasnu4Hozo nepbuqHozo odopydobaHus (Gamuqukod, cHem4yukob 3nexmpo3Hep2ul, YcmaHoBAeHHbIX Ha
nodcmaHuuu).

[lom4uk, cHemYuKU 3MeKMpo3Hep2uu nodcmaHuuu U Odpyzoe nepbuqHoe odopydobaHue pasmeuleHsl B
aqedkax u/unu naHensx OMY nodcmaHuuu,

OdopydoboHue  ypobHA cBopa OaHHbIX — pasmMewaemcs  Ha nodcmaHuuu B noMeweHusx PY B
Cneuuanu3upoboHHoM HobecHoM wkady.

Cocmab u koMnoHobka wkaga domkHsl Bbimb coznacobadsl ¢ AO «Openodn3Hepzo» do 3anycka ezo b
npou3bodcmbo.

L. OpeaHusauus kaHana cbasu

[pu HoNMUYWU HO NodCMaHUUU KaHana kopnopamubHou cemu nepedadu danHbix AO «OpenodnsHepzos, TKK
nodkniodaemcs K cemu. Ethernet ucnonb3ayemcs & kasecmbe ocHobHozo kaHana cbasu c BepxHuM ypobHem.
Kadenb cbasu coedunsiem nopm Ethernet koHmponnepa u modky docmyna K HA NOPMY KoMMUMmamopa
nodcmaHuuL.

Ha nodcmaHuusx, He umelowux BeideneHHsbx kaHonob cbasu, nepedaqa doHHbIX  ocyulecmbisemca
ucnone3oboHueM  BecnpobodHozo  odMeHa  OoHHbIMU - Yepe3  cemb  ModunbHou  cBA3u  cmaoHdapmob
GSM/GPRS/3G/LTE € nomMouio BcmpoedHsix Modemob, B kadecmbe ocHoBHozo koHona cbssu, no
CMAaHOapMHbIM NPOMOKOAAM.
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Puy-KUUoHOBHEE BO3MOoXHOOTL, Komopbe ComkeH odecnequbams

MeneMempUHECKUL KOHTPO/NE—KOHUeHTpamop

Bo3mMoxHoCmb
\© TpeBoboHUe BrinonHeHus
n/n HaumeHobaHue napamempa 3UKO3YUKA nocmabuIUKoM
mpedobaHus
30Ka34UKa
1 TpedobaHue K onepayuUoHHOU CuCmeMe KOHMpoAnepa — o
ducmpudymubel Ha ocHobe Debian 10
2 | Hanuque CYB[ Sqlite3 [la
3 | lNpedycmaHobnenHsil WEB cepbep apach? [la
Hanuque BosmoxHocmu onepamubHozo BoccmaHobneHus
L padomocnocodHocmu KoHMmponnepa b cnyyae Beixoda o
u3 cmpos ducka C onepauuoHHoU cucmeMol (He donee
L yacob)
AnnNapamHsIL AHOAU3AMOp UHPOPMALUOHHOZ0 NOMOKA HA
c nocnedobamensHoM uHMepgeuce NPedHO3HAYeHHbIU 014 o
ONMUMU3aUUU KOH(U2ypupoBbaHusa ydanerHsIx ycmpoucmb
NOCK/I04EHHbIX C NOMOWI0 Nocnedobame/nibHo20 uHMmepgeuca
Ycmpoucmbo BBoda-beiboda aHanozobeix U LUEPOBLIX
6 | cuzHanod (YBB) B coombemcmbuu c mpedobaHusMu fla
HOCMOAWE20 MexHUHeCKo20 3a00HUS
7 [pomokon odmeHa YBB B coombemcmbuu ¢ npunoxeHusMu o
HOCMOAWE20 MexHUHeCKo20 3a00HUS
8 | RS-485 He MeHe 2 nopmob fa
Mapwpymu3amop noddepxubaowut onepayucHHYI cucmemy
9 [ Router0S cmadunskHou bepcuu 6.48 unu Beiwe, uMelWU [la
Bo3MoxHOCMb NodkAiodeHus K cemu 3G/LTE
GSM CSD, 3GILTE)-c4emyuk co BcmpoerHsiM GSM/UMTS /LTE-
KOMMYHUKamopoM padomaem B cemu nodbuxHou
paduomenedoHHol cbsasu crmaqdapma GSM900,/1800,
UMTS2000, LTE & pexume nakemHou nepedasqu 0aHHbIX,
10 | kok knuerm u cepbep TCP/IP, c ucnons3obaHuem Nla
MEexHON02uuU NakemHoU nepedaqu danHbix (GPRS, HSPA), u B
PeXUME KOHO/IbHOU nepedaqu 0aHHbIX C UCNo/b30BaHUEM
mexHonozuu CSD. Xapokmepucmuku BcmpoerHoz2o
(GSM-KOMMUHUKOMOpGQ:
10.1 | mexHonozus GSM/GPRS fa
10.2 | Buana3oHsl Yacmom, 900,/1800 My [la
L 103 | MowHoCms nepedamyuka, 2 Bm (knacc & Ha yacmome 900 M), o
o "~ [1Bm (knacc 1 Ha yacmome 1800 M)
S| | 104 | knacc GPRS (1-6), (9-10) [l
§ 105 | CSD RLP, HenpospasHas nepedaya, 9600 dum/c [la
g 10.6 | unmepgeuc USB c dpaubepom FT232 fa
1 | lWkap TKK Knumamu4eckozo ucnonHeHus [PS4 fa
S 12 | Hanuyue odozpeba wkagpa [la
g
S|
c
S
8
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