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TRANSEC

MOOYJTb MOHUTOPUHTA N BOCCTAHOBJTEHWH
N3019UM MACITOHATTOJTHEHHOTO
TPAHCOOPMATOPHOIO OBOPYOOBAHWA






2004

CospaHue komnanu TRANSEC UK Ltd n 3anyck
nepsoro moayns TRANSEC

2007

MepBas ycTaHoBKa 22 moayner ¢ ABB B VIHaMK

2009

YctaHoBka TRANSEC Ha aTOMHbIX
3/1EKTPOCTaHLMAX BenmkobpuTtaHnm

2012

BktoyeHne yctaHoBok TRANSEC B cTaHaapT Ans
BCeX HOBbIX TpaHchopmaTopoB PGCIL MHawus.
OcHalueHne TRANSEC nepBoi BepcUEN CUCTEMDbI
MOHUTOPWHIa ¢ ceHcopamu VAISALA

2016

CoTpyaHuyecTBo co Streamer Electric AG. Hayano
MPOABWMXKEHMA 1 NMPOAAXK B HOBbLIX PErMoHax:
tOro-BoctoyHas Asus, JTaTMHCKaa AMepuKa,
Adpwka

2018

MepBas yctaHoBka TRANSEC Ha Tepputopumn PO

2019

Streamer Electric AG npnobpeTaeT 61u3Hec
TRANSEC. Cosgaétca TRANSEC Electric Ltd.
HoBbI 8Tan NHBECTULIMIA B KOMMNAHMIO 1 B AN3aNH
npoaykTa

2020

Bbinyck undposor Bepcun TRANSEC
Ha Tepputopumn PO

2021

YcnelwHo anpobupoBaHbl 22 moayns TRANSEC
B [19Y Ha TeppuTopumn PO (ceteBble,
reHepyvpytoLLIne, MPOVN3BOACTBEHHbIE KOMMaHMN)

2022

Mopynu TRANSEC ycTaHOBNEHbI 1 yCMEeLIHO

cebsi 3apekoMeHJoBan Ha 47 aNeKTPUYECKNX
MallnHax (cunoBble TpaHchOopMaTopbl, peakTopbl)
PasINYHbIX KOHCTPYKLMI HaMpAXKeHEM

ot 35 go 500 kB
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MOAYTb MOHUTOPWHIA M BOCCTAHOBTEHNA N30/1AUMN MACTTOHAMO/THEHHOI O TPAHCOOPMATOPHOIO OB0PYJOBAHNA

COCTOAHNE N301AUNN TPAHCDOOPMATOPA
BITMAET HA HALAEXXHOCTb SHEPI OCHABXEH A
N IOOPEKTNBHOCTbL MNMPON3BOLACTBA

Cunogoit TpaHchopmMaTop (aBToTpaHchopMaTop, peakTop)
pasgensercs Ha ceMb (DYHKUMOHANbHBIX Y310B*, UMEOLLMX
CBOI BECOBOI KO3MOUUMEHT (%), COrMacHoO KOTOPOMY
onpefensieTcsa BKIa KaXjoro yana B 06Luii UHAEKC
TEXHNYECKOro COCTOsIHUS TpaHchopmaTopa — 06LLYHO
HaJeXXHOCTb.

Ha nBa y3na: nsonsumnoHHasa cuctema (TpaHchopmaTopHoe
Macno) 1 06MOTKM TpaHcopMaTopa — HeraTMBHO BAMSIET
Bnara v obpasyroLmecs NpoayKThbl cTapeHus/aerpagaumn.

Teepaas (LennonosHas) 3onaums senseTcs
pecypcoonpeaenstolmmM anemeHTom. O6ecredeHne ee
ONTUMasbHON YBNaXKHEHHOCTW, IOMYCTUMbIX NMoKa3aTesnen
3/1EKTPUYECKOrO U MEXAHWNYECKOro M3HOCA CYLLIECTBEHHO
BIMSAET Kak Ha CPOK CIy>Obl 1 6€3aBapUiHOCTb
aKCNyaTaummy 060pyA0BaHNA, Tak U Ha BO3MOXHOCTb
CO3/1aHUsi HEOBXOMMbIX CETEBbBIX PEXKMMOB.

MM 18%

OT 18%
PIH 7%
BO 7% VIC 32%
oY 7%
BB 11% “IIIII

OT - 06MOoTKM TpaHchopmaTopa; MIC — n30naumoHHas cucTema;
BB — BbICOKOBO/BTHbIN BBOA; OY — 0606LLEHHbIN y3en;

BO — BcnomoraTtensHoe o6opyfoBaHue; PIMH — perynsatop
HanpsKeHnd Nnof Harpyskom; MM — MarHUMTONPOBOL,.

* MeTtoanka MUH3HeEPro, yTBepxaeHa npukasomM MnHaHepro
Poccun ot 26.07.2017 1. N2 676.
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HAOEXHOCTb
TPAHCOOPMATOPA

MNoBbllLEHHas
BJIAXKHOCTb
N30ALMK
YBEJIMYNBAET PUCK
BHYTPeHHMX K3

B 6ake
TpaHchopmaTopa*

60%

OTKa30B CBA3aHO
C noBpexaeHnem
nsonaunmn

* B.B. Cokonos, B.A. JlykallyK. Bonpocbl OLeHKM 1 o6ecneye-
HWA HaAEXXHOCTM CUOBbIX TpaHchopMaTopoB // Cokonos B.B.
N36paHHble Tpyabl. / CocT. A.l. OBcAHHMKOB, B.H. OcoTos, B.H.
bBepexHon. — EkatepuHbypr: 3aatensckuii fom «ABTorpad»,
2010. C. 22-30.

TPYOOEMKOCTb
PEMOHTOB

[loBblLLEeHHaA
BIAYXKHOCTb NM30NALMM
BVAET

Ha TPYLAOEMKOCTb

1N Ka4eCTBO PEMOHTOB —
Ha MEXXPEMOHTHbIN
nepuos

25-50%
BpeMeHU KarnnTasibHOro

PEMOHTa 3aHMMaeT CyLLKa
n301AUMn
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C pOCTOM MOLLIHOCTY CMIOBOrO TpaHchopMaTopa pacTeT
CIIOXKHOCTb CYLLIKW M30MNALMM.

OOJITOBEYHOCTb
TPAHCOOPMATOPA

N36bIToYHan BNaXKHOCTb TBEpAON nsonauuv (W,) cHikaeT
CPOK MOMIE3HOr0 UCMO/b30BaHNA TpaHchopmaTopa.*
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* Lars E. Lundgaard, Walter Hansen, Dag Linhjell, Terence J. Painter,
Ageing of oil-impregnated paper in power transformers,
IEEE PWRD, 2003.

HAMPY304YHAA CIMOCOBHOCTb
TPAHC®OPMATOPA

POCT BNaXKHOCTWN CHWXKaeT TeMnepaTypy, KOTOPYHO
MOXeT 6e30TKa3HO BblAepyKaTb BUTKOBasA M3015LMS
TpaHchopmaTtopa.*
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* Frimpong G. K., Perkins M., Fazlagic A., Gafvert U. Estimation of
Moisture in Cellulose and Oil Quality of Transformer Insulation
using Dielectric Response Measurements, Doble Client Conference,
Paper 8M, 2001.



MOAYI1Tb MOHUTOPWHIA 1 BOCCTAHOBJTEHNA M301ALMN MACTIOHAMO/THEHHOMO TPAHCOOPMATOPHOIO OBOPYJOBAHNA

OTKYLA BEPETCH BJTATA B NSOJTALNN
CUJTOBOTO TPAHCOOPMATOPA?

BnarocoaepykaHune TBepAoM N30ALMN HOBOrO
TpaHcdopmaTopa Ha BbIxofe 13 npounssoacTea 0,5-0,8 %;
nocne MoHTaka He 6onee 1%. K 25 rogam akcnnyatayum
TpaHchopMaTopa 0XXNAAeTCs BIaXXHOCTb TBEPAOW
nsonaumm 2,7-3,0 % (Hopma He 6onee 2%).

B KOHCTpYKLUMM TpaHC(OpMaTOpOB OTCYTCTBYIOT LUTaTHble
y3bl 415 yAaneHus Bnarv U3 nsonsaumm.

Hosblii

Cyxol

CpegHee yBnaskHeHue
BnaskHbIN

YpesamepHOo BNaXKHbIN

IEC 60422

IEEE 62 CIGRE 349 Megger

OBA MNCTOYHWKA BJT1AT' U

BJTATA U3 ATMOCOEPHI

HepocTaTKy KOHCTPYKLUK M 9KCTlyaTauum
CMoco6CTBYIOT MPOHUKHOBEHUIO aTMOC(hepHON BRaru.
CKOpOCTb pocTa BAaXKHOCTW M30AALMM

1n3-3a atmocdepHoi Bnaru: 0,03-0,05 % B rog,

i
H

i

Yepes
HecoBepLUEHHbIE
CUCTEMbI 3aLUNTBI

Yepes pedekTHble
YMIOTHEHWS

OcTato4yHad Bara L
nocrie pasrepmeTnaasmum
TpaHcdhopmaTopa
(MOHTaX, pEMOHT)

.

*OnHU30

*1n.6.3 P[], 34.45-51.300-97 (n3m. N2 2, 2005 T.)

BNATA KAK MPOAYKT CTAPEHUA

CTapeHue/oKuUCNIeHNE — HeOTbeMEMbIV NpoLecc

B 9KCnJyaTaLuu, NPOAYKTOM KOTOPOro AABASieTCS Bnara.
CKOpPOCTb pOCTa BNaXXHOCTN M30NALIMM 13-3a CTapeHns
Luenntono3sbl/macna: 0,04-0,05% B roa

[TpoaykT
OECTPYKLMM
LIeNTHONO3HOM
N30MALMN

MpoAyKT cTapeHns
TpaHchopMaTopHOro
mMacna

www.streamer.ru



TRANSEC

CITOXXHOCTW OLUEHKW CTEIMEHN
YBJTAXHEHWA N3O0JTAL I

NMOCTOAHHAA MUT PALLINA BITAT U
BHYTPU TPAHCOOPMATOPA

[py CHUXKEHWU t° (0COBEHHO NMPU PE3KMX N3MEHEHUSAX
Harpy3Ku), Mpu KOTOPOI B Macse HaxoamuTes npefenbHoe
(Hacbllatoliee) 3HaYeHWe BNary, 4acTb ee BblAeNAeTcs

B BUAE OMYIbCUN — MEeNKKX Kanenb (MUUEen), KoTopble
VMEIOT TEHAEHLMIO 0CaX/AaTbCs Ha TBEPbIX BKIOUYEHUSX,
VMetoLLIMXCS B Macre. [of] BO3AENCTBUEM S/1EKTPUYECKOTO
Nona 1 ABUXKEHUS Maca, MULEN bl BOfbl BbICTPaMBaOTCS

B LIENOYKM, 06pasys MPOBOAALLME MOCTUKM, U OCaXKAatoTCs
Ha NOBEPXHOCTW TBEPLOW N30NALMN.

Mpuv yBeNM4YeHUn Harpysku, Nof BO3AenCTBMEM BbICTPOro
pocTa t° yBNa>kHeHHOW BUTKOBOW U30MSLMK, MPUNeratoLLei
K MeAHOMY MPOBOAHVIKY, U faBEHNSA BOAAHbIX MAPOB

B Helt 6yeT BbIAeNATbCSA MPONUTbIBatOLLIEE MACHIO,

100

a MUKPOKanUAIApbl MOTYT 3aMOIHATLCS My3blpbKamm
BOASAHbIX MNapoB. BbILLeN3N0XKeHHOe YBENNYMBAET PUCKN
BHYTPeHHWX K3 B TpaHchopmaTope. Mpun okpy>KatoLeit
t° HUKe Hyns (Ha OTK/KOYEHHOM TpaHchopmaTope) 1 Npu
BbleNeHn CBOBOAHOM BOAbI M3 Mac/a OHa NepexoanT
B nes.

INpu BBOAE Takoro TpaHchopMaTtopa B paboTy nefsHble
KpUCTanbl yBEKakTCst MOTOKOM TpaHChOopMaToOpHOro
Macra, MOryT 0KasaTbCsl B 3/1eKTpUYecKn Hambonee
HaMPSHKEHHbIX MECTax 1 CNPOBOLMPOBaTb AedeKTbl/
noBpexaeHns TpaHchopmaTopa.
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Puc.1. TepepacnpefeneHne BRaru 1 CHKEHWE 3N1eKTPUYECKON NMPOYHOCTU N30/SILMM TpaHcdhopMaTopa Npu N3MeHEHM HarpysKu

Hanuune Macna He npefoxpaHaeT TBepAyo U30AALMIO

OT YBN@XHEHUs!, OHO LU 3aMenseT 8TOT NPOLIECC.
YBna)kHeHne TBepAoV U30MALMM B OKCTTyaTaLmm
NPOMCXOAMUT NyTEM MUTPaLMK BNari ns Macna. MNpu sTom
HacblLlatolLiee 3Ha4YeHNe BNarocoep XaHuns LUenonos3Hom
M30AALMM, B OTIMYME OT Maca, NpakTUYeCKW He 3aBUCUT
OT TeMnepaTypbl 1 COCTABAAET OKOMO 17 %.

Bpemsa anddysnn Boabl 13 6ymaru B Macsio U HA060pOT
pasnNnYHOE, YTO CO3AAET CIOXKHOCTM KOPPEKTHOrO
KOCBEHHOIO OLEHMBAHWA BNAXKHOCTW TBEPLOW N30NSALMK,
a Tak>Ke pUCKM NOBPEXAEHNI TpaHChOPMaToOpOB

Npu NepexofHbIX MpoLeccax.

AO «HIMO «Ctpumep»
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Puvc.2. [InHaMu1Ka BAaxHOCTV M30naummn TpaHcthopmaTopa:
rucTepesmc



MOAYJTb MOHUTOPWHIA 1 BOCCTAHOBJTEHNA M301ALMN MACTIOHATMO/IHEHHOMO TPAHCOOPMATOPHOIO OBOPYJOBAHNA

OCHOBHAA MACCA BJ1AT U
HAXOOWUTCA B TPYAHOOOCTYIHbIX
MECTAX

OCHOBHOW 06beM Bfarn, NpUCy TCTBYHOLLEN

B TpaHC(OPMaTOpe, COAEPXKMTCH B LIENNHONO3HON N301aLMmn —
110 98%. B akcnnyaTaunoHHOM TpaHCcHOpMaToOpHOM Macie
coflep)KaHne BOAbl B CpeiHEM COCTaBAET 2%.

OT60p 06pa3LOB TBEPAOM N30AALIMN ANA MPSIMOro
N3MEPEHVA ee BNAXXHOCTU — TPYAOEMKMIA NpoLecC.
KoCBEHHO 0 BNaXKHOCTW TBEPAOIN M30NSALMKM, KaK NpaBuso,
CYZAT Nno napameTpam Macna (BNaxXHOCTb Maca C y4eToM
TemMnepaTypbl Macna npu oTéope).

PacTBOPUMOCTb BOfibl B Mac/le OrpaHudeHa 1 3aBucuT

OT TemnepaTypbl U XMMUYECKOro cocTaBa mMacna. Tak,
yBEMYEHME TEMMEPATYPbI 1 COLEPXKaHUA apOMaTUYECKHX
YrNeBoOPOLOB YBENMUMBAET PACTBOPUMOCTb BOfb!

B 9KCMJlyaTalUMoOHHOM Mace (CM. Tabnuuy 1%).

Copep>kaHne apoMaTU4ecKmnx

>98%

B Bymare

<%

B Macle

= /
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Tabnuua 1

PacTBOpNMOCTbL BOAbI

Macno VFNEeBOAOPOAOB B Macne, r/T
0,
B Macne, % 20 °C 40 °C 70 °C

MK (TY 38101.1025-85) 1,6 37 85 270

TKIM(TY 38.189.08-81) 12,3 54 125 335

T-750 (FOCT 982-80) 17,0 64 140 390
*Griffin P, Socolov V. Moisture equilibrium and moisture migration within transformer
insulation. CIGRE WG 12.18, Site management of transformers.
LOCTUXXEHWE PABHOBECHOTO " -

67 7° MH!
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) /o c /10 /?o'c /ﬁ °c 40 °c
/ /

3Has BNAXXHOCTb U TeMnepaTtypy aKCryaTaumoHHOro Macna, 40 / / / % /,4/ 180
C NMOMOLLbHO paBHOBECHbIX KpBbIX OOMMeEHa (paBHOBeCHOE [ / /// S0°C 0
coaepykaHue Bnaru B cuctemMe Macno—6ymara, puc.3.) 30 [// // - T e
MOXHO OMpeaennTb CoAePXKaHne Bofbl B ByMare pacyeTHbIM . [/ / // _— —70C 500
Croco6oM. HeMm BbilLie TeMnepaTypa 3KCMyaTaLoOHHOro /4 s :' — % e
Macsia, TeM C 60/bLUE [JOCTOBEPHOCTLIO MOXKHO KOCBEHHO 10 ?ﬁ//f:”zf” ——-——-"':E "C 880
OLEHWTb BMNaXXHOCTb TBEPAON M30M5LMK TpaHchopMmaTopa. 44/” 00

Ecnun BnarocogepxaHue macna, npoba KoToporo otobpaHa
13 TpaHcdopmaTopa, nporpetoro 4o 60 °C, He NpeBbllaeT
10 r/T, fonycKaeTcs B aKCryaTalMmn BlarocogepxaHme
TBEpAOH N30NAUMM He OnpeaensThb (CUMTaEeTCs, YTO OHO

He 6yaeT npesbiwath 2%).
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Puc.3. Kpneble Oommena: W, — Bnarocoaep>xaque ymaru, %;
W, — BnarocoaepykaHvie Macna, r/T; Ha nondx AaHbl HacbillaroLme
3HaveHna mMacna npu faHHon Temnepatype = W, r/T.

www.streamer.ru



NOAAEPXKXAHWE NMPEBOCXOAHbBIX
XAPAKTEPUCTUNK N30JTALNN
TPAHCO®OPMATOPA MYTEM HEMPEPLIBHOW

OBPABOTKN

MopnepsKaHne HUSKOro YPOBHSA BAXHOCTU B M30NALMN
TpaHchopMaTopa faeT sHayuTeNbHble MPEeMMYLLECTBA

C TOUKM 3PEHNA ONTUMaNbHbIX SKCMIyaTaUVOHHbIX 3aTpaT
1 HU3KMX PUCKOB OTKa30B, MOCKO/bKY NMoAgepKnBaeTcs
NOCTOSIHHO BbICOKMIA YPOBEHb 9KCM/yaTaLMOHHOM
HaOeXHOCTMW.

CnefoBatesnbHO, TPaHCHOPMAaTOP MOXKET HAZEXKHO

paboTaTb BO BCEX CETEBbIX PEXKMMAX, B T.4. C BbICOKMMM
Harpyskamu, U USMeHATb VX 683 pUcKa NOBPEXAEHNA AaHHOM
SNEKTPUYECKOM MaLLIMHbI. Kpome TOoro, 9To AaeT h1HaHCOoBble
BbIroAbl, MOCKOSbKY MNPOASIEBAET CPOK CY»KObl aKTVBa

3a CYET 3aMeaieHna aerpataLmmn Gymarv (M3onaLmmM 06MOTOK
TpaHchopMaTopa) W XKNAKOTO AVSNEKTPUKA.

TOJIbKO HEMPEPbLIBHAA ®UJIbTPALIAA
SOOEKTUBHA ANd NOAAEPXAHUSA
HOPMATWBHOIO COCTOAHNA
n3onaunmm TPAHCOOPMATOPA

MockosbKy Bfiara HakananeBaeTcst B U309LUMM NOCTOAHHO
(HenpepbIBHO) 1 SIBMSIETCSA OHOW M3 OCHOBHbIX MPO6G/eM
HaZeXXHOCTW 1 CpoKa Cry>6bl TpaHchopmaTopa,
Hea(hEKTUBHO MPUMEHSITb BPEMEHHbIE PELLIEHNSA STON
MOCTOAHHOW NMPOGIEMBI.

C poCTOM MOLLHOCTM TpaHcdopMaTopa pacTeT CIOXKHOCTb
CYLUKN N30ILMN, T.K. YCIIOXKHSIETCS ee KOHbUrypauus,
YBENMYMBAETCA O6BEM KaK TBEPAOH, Tak U XKIUAKOM
nzonauuu. Iuddysuns Boapl 3 6ymaru B Macio NpoTekaeT
0YeHb Me[JIEHHO, COOTBETCTBEHHO A/IMTENBHOCTb CYLLKA
M30MALUM KNAacCUYECKMMU METOAAMUN MOXET 3aHUMaThb
3HaUWTENbHYHO YacTb OT O6LLEN NPOAOMKUTENIBHOCTY
KanuTanbHOro PeMOHTa.

[nuTenbHOCTb CPeiHNX 1 KanuTanbHbIX PEMOHTOB

B 9KCMJlyaTaluy MOXeT 6bITb OrpaHunyeHa, 4to 6yaer
CKa3sbIBaTbCA Ha ry6uHe (3HeKTUBHOCTH) CYLLIKM
“30M19UMK, @ CrefoBaTENBHO, U Ha MEXPEMOHTHOM
nepuoge TpaHchopmaTopa.

OHAANH-OUNBTPALMA MO3BONAET
NMPOBOAVTb MEAJIEHHYIO MMYBOKYIO CYLKY
KAK XXV OKOW, TAK 1 TBEPOOW M30NALINN
TPAHC®OPMATOPA MO/ HATPY3KOW.

AO «HIMO «Ctpnmep»

ﬂplA NMOBbILLEHHOW BAI@XXHOCTK Macna KaTalIn3npyroTcA
OKMcnnTenbHble Npouecchbl C o6pasoBaHmeM KNCNOoT

n wnamMma (B T.4. paCTeT KaTamTnyeckad akTMBHOCTb
Kenesa 1 06unbHoe BblaeneHne ocagkos 13 MaCﬂa);
yXyalwaeTca safieKTpndeckad npo4YHOCTb XNAKOro
ON3INEKTPUKAE; yCUNMBaAETCA KOPPO3NOHHOE BO3JeNcTBme
MacCJsia Ha CTaJlbHbl€ HYaCTK TpaHCCbOpMaTOpOB,

[Py N3BLITOYHOWM BNAXKHOCTV ByMaru CHUXXaeTCst CTOMKOCTb
130naUMM K YP (CHIbKaeTcsa HanpshkeHe BO3HUKHOBEHMS
YP); aKCMOHeHUManbHO YBENMUMBAKOTCS ANSNEKTPUYECKIE
noTepu B 130nsUmMm (NOBbILLAETCS TENNOBbIAENEHe, pacTeT
PUCK MOSIBNEHMS TEMAOBOIO NPO60S ¥ MECTHOMO Neperpesa
n30nsLUMn). BCE aT0 BAMSAET Ha POCT PUCKOB BHYTPEHHMX K3
B OCHOBHOM 6ake TpaHcdhopmaTopa.

Cri
1200 ¢

Bnara He HenpepbiBHoE
yoansetcs yoaneHve
Bnaru
2 0 ] ) ) B
35 60 Net

Puc. 4. MNMpenmyLLecTBa CUCTEMbI HEMPEPbIBHOW OHMaNH-
bunbTpaummn
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Tun pewenuns

TpaHchopmaTop
noA HanpsHKeHnem
BO BpeMmsi npoliecca
Cylwka macna
Cywika 6ymaru

MoBblLLEHNE NPOBUBHOIO
HanpsXKeHns

[NpoaneHne cpoka
CNY>6bI

CoxpaHsieTca ypoBeHb
PaCTBOPEHHbIX ra30B

BesntogHas TexHonorus
3aTpartbl
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Hel'lpepblBHble CUCTEMDI
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(BAXXHO! OrpaHnyeHHas
CKOPOCTb MOTOKa Macsna
B CUCTEME)

JA
JA

JA
JA

A

JA
$

www.streamer.ru



TRANSEC

CUNCTEMA MOHUTOPUHTA W YTTPABJTEHINA

MOAYNbHOW CUCTEMOW HEMPEPLIBHOIO BOCCTAHOB/IEHWSA N304

TPAHCOOPMATOPOB

1. MOHUTOPWUHI MAPAMETPOB
N3019UMm TPAHCOOPMATOPA

Cuctema moHuTopuHra TRANSEC 1Mcnonb3yeT eMKOCTHble
TOHKONM/IEHOYHbIe faTYMKN USMEPEHUS BNIAXKHOCTU

M TemnepaTypbl Macna, KOTopble 06ecneymBaroT KOHTPOb
OTHOCUTENBbHOMO BaroHachbILeHns (%), abCoMKTHOrO
BnarocofepxxaHua (r/T) n TemnepaTypbl Macna (°C).
3MepeHna NPoBOAATCH Ha BXOLE M Ha BbIXOAE MOAYSIbHON
cucTembl TRANSEC. CeefieHnsi nepefatoTest B WKad
MOHWUTOPWHra 1 ynpasneHus (LUMY) ana HakannnsaHums,
aHanunsa v apxusauum.

quCTBVITeJ’IbeIM 9NIEMEHT AJaT4yMKa COCTOUT N3

ABYX 9NeKTPOoAOoB, COEANHEHHbBIX TMITPOCKOMNYHbIM
TOHKOM/1IEHOYHbIM MOJIMMEPOM. OcHoBa n3MepeHna —
M3MeHeHne NpoBOANMOCTN EMKOCTHOIO YyBCTBUTENTIbHOIO
a1eMeHTa OT OTHOCUTEJTIbHOIo BJlaroHacblWweHWA Macna.

Nonumep- C(¢) ~ %RS

CeHcopbl JaTYNKOB HEMPEPBIBHO N3MEPSIOT TeMrepaTypy
Macra v ero oTHOCUTESIbHOE BlaroHachbllieHne
(aKTVMBHOCTb BOfIbl) MPW AaHHOW TemnepaType.
Mcnonbays KoahdULMEHTbI PACTBOPUMOCTM BOfbI

B TpaHCHOPMaTOpHOM Machie (3aBofckas HacTporika),
BHYTPEHHW MUKPOMPOLIECCOP AaTYMKa NEPECUUTbIBAET
OTHOCWTENbHOE BNaroHachbllleHVe B aBCOMOTHOE
B1IarocofepykaHue Macna, BbipaxkeHHOe B 4acTsix

Ha MUAAMOH (PpM WK r/T).

AO «HIMO «Ctpumep»

—— PPM ('C)

—— Temp, °C

70 —— %RS

—— Linear (PPM)
—— Linear (Temp, "C)
—— Linear (%RS)

BnaxHocTb macna (r/7) / Temnepatypa (°c)

OTHOCHTeNbHOE BaroHacblweHue (%RS)

Puc.5. MIameHeHre OTHOCUTENBHOIO BNAroHacbILLEHNS,
abCOMKOTHOIO BNArocoAepyKaHus 1 TemnepaTypbl BO BPEMEHM
B TpaHcdopmaTtope 10 MBA*

CvictemMa OHNaNH-M3MEPEHNIA CKITHOHAET OLUMOKN
nNpo600THOpPa, MO3BONSET OTCNEXMBATD TPEHADI

B peXKMMe peanbHOro Bpemexn (M. puc.5.), oLeHnBaThb
3P HEKTMBHOCTb NPOLLECCOB 06pabOTKM M30M1ALMN

1 onepaTMBHO YNPaBsATb UMM

MOHUTOPUHT rncTepesmnca (CM. prc.6.) OTHOCUTESILHOrO
BflaroHacbIlLEHNS B 3aBUCUMOCTM OT TemMnepaTypbl
NO3BONSET HabAAaThb ero GopMy. Y3kasa neTns

C BNaXXHOCTbIO HMxKe 20% nokasblBaeT UCMPaBHbIN
TpaHcdopMaTop, B TO BpEMS Kak LUMPOKas NeTns
rmcTepesuca, NpeBblllarollas OTHOCUTEbHOE HacbllLeHVe
20% (TR P1), cBMAETENbCTBYET O BIAXKHOM W HEHAAEXHOM
TpaHcdopmMaTope.

70
60
50
40
30

20

OTHOCUTENbHOE BRaroHacblweHue, %RS

10 20 30 40 50 60 70 80 90 100
Temnepatypa macna, "C

Puc.6. [NeTnun ructepesnca B 3aBUCUMOCTH OT OTHOCUTENIBHOIO
B/laroHacbllleHna 1 TeMnepaTypbl B TpaHCd}OpMaTOan C pasHbiM
YPOBHEM BJTa>KHOCTU *

* CUIP3 M3MepeHue 1 oLieHKa BNaXKHOCTY B TpaHCHOPMATOPHOM M301ALUMK — OLeHKa
XMMUYECKMX METOAOB U €MKOCTHbIX AaTYMKOB BNaXXHOCTH, cTp. 100

11



MOAYTb MOHUTOPWHIA M BOCCTAHOBTEHNA N30/1AUMNA MACTTOHAMO/THEHHOI O TPAHCOOPMATOPHOIO OBOPYJOBAHNA

2. MOHUTOPUHTI PABOTbI Y3/10B MOAY/TbHON CUCTEMBbI

o
o
I
o
(=]
=
m
z
zg
it
]
:q
Ee
(Tl
6 I
oI
<
-
=]
ENE
o (5
[ =
T U
Tm
g 2
Zx
1=

=
Za
g5

g
=0

x

[
=
I
m
[
&
o

E_
s

Pacxogomep — CNy>UT 4119 KOHTPOSIA CKOPOCTH MNOTOKa
B préol‘lpOBO,ﬂe MOAyNA, onpeaendeT Konm4ecTBo
nepexKavYeHHoro Macrna.

MHpuKaTop noToKa — CNYy>XUT ANF BU3yanmsaumm
UMpKynaumm macna.

lMonnaBKoBbIN AaTYUK YPOBHA — BCTPAMBAETCA B NMOALOH
B HWXKHel YacTu moaynst TRANSEC, npegHasHadeH ans
KOHTPO/S FEPMETUYHOCTIN COEAMHEHNIA MOAY S

1 OTCYTCTBUS yTeYeK Macna.

Tepmogatuuk LLUMY — ycTaHaBnnBaeTcs Ha 3aHein
cTeHke LMY, npeaHasHaveH i KOHTpoas
TeMnepaTypHoOro pexxnma LLUMY.

Hanuyve faT4ymkoB MOHUTOPUHIA Y3108 MOLYbHOWM
cucteMbl TRANSEC nosBonsieT o6ecneunTb HagexXHyHo
NOAKOHTPOSIbHYHO PaboTy TEXHONOMMN B aBTOMATUYECKOM
pexx1Me 6e3 NOCTOSHHOMO HaA30pa nepcoHana. Tak,

NP1 06HAPY>KEHWUM COBLITUI, CBA3AHHBIX CO CHUKEHNEM
HageXHOCTW n/unu addekTnBHOCTH paboTbl TRANSEC
(nosiBNeHue yTeuek, aBapuiiHoe U3MeHeHe TeMnepaTypbl
Macna, aBapunHoe n3aMeHeH1e napameTpoB U30NALNN,
ncyepnaHue pecypca copbeHTa), cpaboTaroT yCTaBKM
CUCTEMbI Ha YBEAOMJIEHWNE W/UNN OTKITFOYEHUE MOAYA.

12

YHUKATIbHbIN AHATTUTUYECKUNIA
ATINMAPAT TRANSEC

B PacyeT 0CTaTOYHOro pecypca afjcopbeHTa

B [1porHosMpoBaHve AaTbl 06CNYXKMBaHNA
TpaHcdopMaTopa — 3aMeHbl afcopbeHTa

B YnpaBfeHve Moay/IbHON CUCTEMOI 06PaboTKM

U30MISILMK Ha OCHOBE MOTOKa LIMMPOBbIX AaHHbIX
(M3MEPEHWM NapamMeTpOB M30MALMN)

www.streamer.ru



TRANSEC

PASHOOBPA3WNE PELLEH MOHUTOPUHIA
MOAYTbHOW CUCTEMbI TRANSEC.
CMoCcObbl BUSYATTUSALUNW OAHHBIX

WKA® MOHUTOPUHTA N YNTPABJIEHUA. BEPCUA AMi
Bepcust AMi TRANSEC o6ecneudrBaeT HEMPEPbIBHbBINA KOHTPOSb TeMmnepaTypbl

1 BNarv B Machie Ha Bxofe v Ha Bbixofe Mmoayna TRANSEC, a Takxe
TemnepaTypb! LUMY. MNMpefycMoTpeHa curHanusaums npy cpabatbiBaHUm
YCTaBOK Ha aBapuiHyro TeMnepaTypy 1 BNaXKHOCTb Macsa, 0TKas JaT4MKOB.
3TO MO3BOJIAET OTCNEXMBATL B PEXMME PeanibHOro BpeMeHU TedeHne
npoLecca 3BneyYeHns BoAbl, KOHTPOIMPOBATL YPOBEHb BIAXHOCTW M30MALMN
TpaHchopMaTopa, a TakKe 06ecnedrBaTh HaleXHYH PaboTy SNEKTPOHUKM.

WKAD MOHUTOPUHTA N YTITPABJTEHUNA. BEPCUA WSi
Bepcus WSi TRANSEC o6ecnedvBaeT HeNpepbIBHbIA MOHUTOPUHI TeMMepaTtypbl
1 BRarv B Macsie Ha Bxofe v Ha Bbixofe Moayna TRANSEC, MOHUTOPUHT
BNAXXHOCTM 6GymMaru, MoToKa Mac/a, MPOTeYKN, KONMYecTBa N3BAEYEHHOM

BO/bl, pecypca afIcopbeHTa, a Takxe TemnepaTypbl LIMY. [MpeaycmoTtpeHa
cuUrHanusaums npu cpabaTbiBaHWM Ha aBapUitHble MokKasaTenu TemMnepaTypbl,
BI@XXHOCTM Macna v 6ymaru, noToka, NpoTeYKm, M3HOCa aAcopbeHTa 1 Ha 0TKas3
[aT4YMKOB. OTO NO3BOMAET, MOMUMO KOHTPOJSIS MPOLIECCOB OCYLLKM 1 COCTOSTHUA
1309UMKM, 06ecnednTb NOTOK LMMPOBbLIX AaHHbIX A1 NAaHupoBaHus TOnP

1 ynpaBneHus pexxmuMamMu TpaHchopmaTopa.

YOANEHHBIV JOCTYM K UM®POBOW CPEAE
TRANSEC C JTIOBOr0 YCTPONCTBA

BO3MOXHbI pasnnyHble BapuaHTbl Nepeayn JaHHbIX B CUCTEMbI BEPXHErO YPOBHS: BbIrPy3ka Ha cMeHHbI USB-HocuTens
aina B popmarte csv; yaaneHHoe ckaunaHme aina no npotokony FTP; yaaneHHbli NpOCMOTP aKpaHa yCTponcTBa

1 TpeHoB no TexHonorumn VNC (yaaneHHblin oCTyn K 9KpaHy) ¢ KOMMbioTepa 6o MobuiibHoro ycTporctea i0S/Android;
Onpoc n3mepsieMblx BennunH cuctemamu SCADA 3akazuumka no npotokony Modbus TCP. Ya06HbIN HTepdeic ans
NPOCMOTPa W yrnpasfeHUa JaHHbIMU.

TpeHabl aBCOMOTHOM BNaXHOCTV Macna MpadyK BNaroHacbIlLEHNs B 3aBUCUMOCTH TpeHabl BNaroHacblLeHVsa Macna
1 TeMnepaTypbl OT TemnepaTypHOro rucTepesuca 1 TemnepaTypbl

OKpaH aHannTUKN SKpaH HacTpoek. BBoA ycTaBOK, BbIGOP SKpaH cobbITuiA. MPOCMOTpP aBapuinHbIX
A3blka COOBbITWI

AQ «HIMO «CTpumep» 13



MOAYJTb MOHUTOPWHIA 1 BOCCTAHOBJTEHNA M301ALMN MACTIOHATMO/IHEHHOMO TPAHCOOPMATOPHOIO OBOPYJOBAHNA

LMOPOBbLIE BO3MOXHOCTW MOOYbHOW
CNCTEMbI TRANSEC

B cnyyae BOSHMKHOBEHMSA CaMOAMArHOCTUPYEMbIX @) (Transecinformer)
COBBITUI, B T. Y. AOCTUXKEHWA MOPOroBbIX BEUYMH W Kowy: Fpuropuid, Roman
(ycTaBoOK), BbIXOfa KOHTPOMMPYEMbIX NMapaMeTPOB 3a Transec TaBpnueckas :
npefenbl yCTaHOBIEHHbIX 3HaYeHUI, Ha ANEKTPOHHYHO BHMMaHue, HoBoe cobbiThel

MOYTYy OTBETCTBEHHOTO NNLIa NOCTYNNT YBEeAOMIIEHME: Bbicokmii RS, % : Own6Ka ;

BHuMaHue! HoBble cobbiTus:
08.11.2022 15:29:41 - Bbicokuin RS, % :
Owwnbka

BTOPHWK, HoA 08 2022 15: 29:43

postgre console

T\ streamer®
C

keeping the light

OpraHun3oBaH yaaneHHbln HaA30p 3a BCeMU MoayIbHbIMU cucTeMamut TRANSEC, BKTHOUEHHBIMU B €ANHYIO CUCTEMY:

Ha kapTte pa3melleHus moaynen TRANSEC oTpaxaeTtcst

MX CTaTyC:
M B OHJaliHe, eCTb TPEBOra; M B odnaliHe,
M B OH/aliHe, TPEBOMM HET; M B apxuBe.

14 www.streamer.ru



TRANSEC

[anee nnatopma NO3BONSET BbIOPATb MHTEPECYIOLLYIO MOAYNbHYHO cucTemy TRANSEC 1 npoBecTM pacluMpeHHbIi
aHanun3 jaHHbIX 3a BECb MHTEpBasl BPEMEHN.

HATPUMEP:

1. MNetna rmcrepesnca (TeCTI/IpyeTCFl HOBbIN (SGMMCTBOBaHHbIM) NPU3HaK N3MEHEHNA BJTAXXHOCTU MSO)'IHLLI/II/I)A

2,4

08:00 16:00 14.10.22 08:00 16:00 15.10.22 08:00

16:00 16.10.22 08:00 16:00
@ Bbicokuii RS, % @ Her notoka @ [epecywka C6pOC OLINGOK

3. VI3aMeHeHve abCcontoTHOro BRarocofepy)kaHune macna (oTpaxaeTcs UsMepeHue BNaXKHOCTY Maca Ha BXOfe U BbIxoae 13
mMoaynst TRANSEC ¢ y4eToM M3MeHeHKA TemnepaTypbl Macna).

141022 16.10.22 18.10.22 2010.22 221022 241022 26.10.22 2810.22 301022 01.11.22 0811.22 05.11.22 07.11.22 09.11.22 1n.11.22 1311.22 1511.22

4. IaMeHeHVe OTHOCUTENBHOrO BnaroHachIlWeHnst Macna (0TpaxkaeTcst U3MEeHeHWe OTHOCUTENIbHOMO BlarOHaChILLEHNA
macna Ha Bxofie 1 Bbixofe 13 Moaynst TRANSEC ¢ yueToM U3MeEHEHNs TeMnepaTypbl Macna).

i

141022 16.10.22 18.10.22 201022 2210.22 241022 26.10.22 28.10.22 30.10.22

01.11.22 08.11.22 05.11.22 07.11.22 09.11.22 111122 13.11.22 15.11.22

5. CoBMellLigHHble rpadukin U3MEHEHNS BNAXHOCTU Macsa (abCoMOTHOMO BNarocofepyKaHns 1 OTHOCUTENIbHOMO
BflaroHachblILleHns), TemnepaTypbl Macna 1 Temnepatypbl LLIMY.

60 |-

141022 16.10.22 18.10.22 201022 221022 241022 26.10.22 2810.22 3010.22 01.11.22 08.11.22 0511.22 07.11.22 09.11.22 11.11.22 131122 1511.22

W nHble napaMeTpbl (BCGFO pasBopavmBaeTCA 9 I'pad)VIKOB ANA PETPOCNEKTUBHOIO aHanmsa).

AO «HMO «Ctpumep» 15



MOAYI1Tb MOHUTOPWHIA 1 BOCCTAHOBJTEHNA M301ALMN MACTIOHAMO/THEHHOMO TPAHCOOPMATOPHOIO OBOPYJOBAHNA

KOHCTPYKUWNA MOLOYJ1A*

MOHWTOPUHIA 1 BOCCTAHOBJIEHWA N30J1AUMW MACJTTOHATMOJTHEHHOT O

TPAHCOOPMATOPHOIO OBOPYJOBAHNA
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PeKOMeH,D,yeMaﬂ S TpchcbopMaTopa

HOM

[Tornoulatollas EMKOCTb LUMIMHOPOB
CKOpOCTb NMoTOKA

OuUnbTp TBEPAbIX YacTuLy

Martepuan

Pabounit imanasoH TemnepaTtyp Macna
PaspelLEHHble yCNoBKS OKpY>KatoLLe cpelbl
Knacc sawmThbl

HanpskeHve nuTaHua ooHOMa3HOW CeT! NEPEMEHHOIO
Toka 50 'y

MoTpebnsgemasn MOLLHOCTb

MOHUTOPUHT

[abapuTHble pa3mMepbl Moayns, AxLLIxB
labapuTHble paamepbl Moayns B LLH, OxLLUxB
Macca Moflynst (BKNroYasa UMAMHAPI)

Macca mogyna ¢ LLUIH

Bpema MoHTaXxa

Wkad ons Hapy»xHo ycTaHoBkM (LLUH)

o gk WD =

1.
12.

13.
14.
16.
16.
17.
18.
19.

PesepByapbl aAcopobLmm

Pama

BosayxonepenyckHon kpaH Mexay 1 v 2 pesepByapamu
®UNbTP TOHKOM OYUCTKN

Pacxonomep

[laTumk BnarocofepykaHvs v TemrepaTypbl Macna
Ha BbIxofe

[easpaTop
BbInyckHOW LLapoBON KpaH
LLIka MOHWTOPUHIA 1 ynpaBieHus

BosayxonepenyckHoi KpaH feaspaTopa
(NMpo600TEOPHbIN KpaH Ha BbIXOAE)

LLIkad Hapy>KHbIN

HdaTumk Barocogep>XxaHna n temnepartypbl
MacCJ/la Ha BXode

BnyckHom wapoBow KpaH

Hacoc

CoeanHuTENbHbIE TPY6OMPOBOADI
[MoanoH

[MonnaBKOBbIN AaTHMK YPOBHS
MHOMKaTop noToka
Mpo600TOOPHbIV KpaH Ha BXxoae

MpouseoacTBO Ha TeppuTopun PO

CL1

Hwxke 10 MBA
He meHee 3 Kr BoAb!

CL3
10 MBA v Bblwe
He mMeHee 7 Kr BoAb!
350-500 nmTpoB B 4ac
3 MKM Ha Bbixoje 13 pesepByapoB aacopbumn TRANSEC

Cranb c NMOPOLLUKOBbIM MOKPbITEM N HEPXXAaBEKOLLAA CTallb

Ot 0 po 75°C
YXJ11 (oT =60 go +40°C)
YXJ11 - IP54; YX4 - 1P31

230B

He 6onee 2,2 kBT
[ocTyneH B onuuu (cMoTpu cTpaHuLly 19)

1000 x 354 x 2004 MM 1250 x 354 x 2004 MM
1045 x 413 x 2077 MM 1328 x 413 x 2200 MM
155-210 kr 250-310 kr
185-240 kr 280-360 kr

OT 4 vyacos, 2 YyenoBeka
Ana YXJ1T — antoMuHnm

* KOHCTPYKUMA nagenna, npencrtaBiaeHHad B AaHHOM JOKYMEHTE, MOXET OT/IN4aTbCA OT €ro aKTyaanoM Bepcun

16
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NMPNHUWTT PABOTbI

MOLYIA TRANSEC

TRANSEC

NPU HAMNOJTHEHUU LLEOJINTOM
MAPKW NaA

OcyLeHve Macen 0CHOBaHO Ha afiCOPOLMOHHOM O4UCTKE,
3aK/toYatoLLenca B Nepkonsaumnm Yepes ctaumoHapHbli
CNOVi FPaHYNMPOBaHHOIo aAcopbeHTa: LeonvTta Mapku NaA.
LieonuT NaA, nmetroLimii paamep nop, 61msKui

K pasmepy Monekyn Boabl 3—4 A, usbupatensHo
nornowaeT Bnary, obecneunBas rny6okyto OCyLLKy Macna.

OcyleHWe TBepAOoW N30AALMM OCHOBAHO Ha

b dy3noHHom acddekTe. bnarogaps HenpepbIBHOMY
COKpalLleHNIO KoNMYecTBa BOfbl B Mac/e Bnara 13 TBepaon
N309UMW, NOAYNHSACH 3aKOHY paBHOBECUS, MUTPUpPYeT

B Mac/io, a 3aTeM, Npu NPOXOXKAEHUN Macna Yyepes Moy b,
BHOBb aZ1cOpP6UPYeTCs LIEOSIMTOM. Takon LMKANYECKNIA
a(heKT No3BONAET ry60KO OcyLlaTh TBEPAYHO M30MALMIO
06MOTOK LLaAALLMM CNOCO60M (6e3 TPaBMUPYHOLLIETO
BO3[ENCTBUSA BbICOKMX TEMMEPATYP 1 BaKyyma).

Crocobbl YCTAHOBKU MOAYJIA
TRANSEC

BIATA CPOK
B BYMATE CNYXKBbI

|m 0 THT

SNEKTPUY. HATPY3.
MPOYHOCTb CMOCOBH.

@ BNATA/KUC/IOTbI (MPOJ,. OKMCA.)
® wAcno
LIEO/T NaA/CUNMKATENb KCKT

3a cyeT MonekynspHO-cMToBOro addekTa ueonut NaA

He BAVSIET Ha NPEANKTUBHYHO AMArHOCTMKY: He MOrnoLaeT
aHTUOKUCUTENbHbIE MPUCAAKM, AMarHOCTUYECKME radbl

1 dbypaHOBble MPOM3BOAHbIE.

MNP HANOJIHEHNWN CUNTUKAT EJIEM
MAPKW KCKTI

PereHepalsi Macen oCHOBaHa Ha aAcopOLmy NpoayKTOB
CTapeHus, 06pasyroLLMXCA B MPOLIECCE OKUCEHNS,
MEeTOAOM NMePKOAALNM Yepes CTaLMOHaPHbIN COMN
aficopbeHTa: KpynHOMOPUCTOro rpaHyIMpoBaHHOMo
cunukarena KCKI. Cunukarens KCKI, umerowwmnin cpegHnia
paauyc nop 50-70 A, vaBnekaeT npoayKTbl CTapeHus 13
Macna.

Mpu akcnnyataumm TRANSEC Ha OTKpbITOM BO3yxe
Heo6XxoAMMO UCMONb30BaThb LWKad 4153 HAPY>XKHOW
ycTaHoBkM (LLH).
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= TpYObl N3 HEPKaBeOLLEN CTaNM

Ha TpaHcdopmaTop

AO «HIMO «Ctpumep»

Ha cteHy

m— \aCNOCTONKME LNAHTU

OTpenbHO CToALLMNA

17



MOAYTb MOHUTOPWHIA M BOCCTAHOBTEHNA N30/1AUMN MACTTOHAMO/THEHHOI O TPAHCOOPMATOPHOIO OB0PYJOBAHNA
CL1

MO/JYIEN TRANSEC

PASMEPbI

)

350

¥002

1250
1439

1000
1190

www.streamer.ru
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JlokanbHbI
aucnnen

Peructpauus
AaHHbIX

CurHanusauus

3anonHeHue
LUNMHAPOB

AaTtuukum

AucTaHunoHHoe
ynpaBneHue

KommyHukauus

AO «HIMO «Ctpumep»

AMi — obecneymBaeT aBTOMaTU3UPOBAHHYIO
paboTy Mmoayns

TemnepaTypa 1 abContoTHOE
Bnarocofep)aHune mMacna (ppm) Ha Bxoae

1 BbIXOJle, OTHOCUTE/IbHOE BflaroHachilLeHne
Ha BXO/le, COCTOSIHME IaTUMKOB UM CUTHA
TPEBOIY, HACTPOWIKM, OTYETbI, TPEHADI

TemnepaTypa 1 abCcontoTHOE
BNarocofep)KaHmne Macna Ha BXofe ¥ BbIXOfe,
OTHOCUTENbHOE BflaroHachbIlLeH1e Ha BXOfE,
CUrHanbl TpeBorn

UHpauKaumsa u oTkntoveHue: neperpes LMY,
NpeBbILLEHWE AOMYCTUMON TeMMepaTypbl
macna.

WHpgukaums: npeBbileHne J0NyCTUMOro
YPOBHSA OTHOCUTENIBHOrO BNaroHachbILLeHWs
Macna, npeBblIlleHne AOMYCTUMOrO YPOBHSA
abCcoMOTHOro BarocoAep)KaHua macna

HacblILEHHOCTb OLEHMBAETCA Ha OCHOBE
pasH1Lbl MEXAY BXOOM W BbIXO[0M
abCcoNTHOro BRarocofepyanHms macna (ppm)

2 BbICOKOTOYHbIX JaTUnKa BAAXKHOCTU U
TemnepaTypbl Macna, JaTunk TemnepaTypbl
LMy

HacTpoku curHanmsaumm

WSi — o6ecneunBaeT aBTOMaTU4ECKYLO
paboTy MoAynsi, NOMIHOLEHHbIA 3N1eMEHT
uMdpoBoit noacTaHLUN

TemnepaTypa, abCoMOTHOE Barocofep)KaHme
(ppm) M OTHOCUTENBbHOE BNaroHachbilLeHne
Macra Ha BXOA€e U BbIXOfe, COAepyKaHne Boab!
B 6ymare, COCTOsIHWE Hacoca W fjaTumka uim
CUTHa TPeBOM, HACTPOMKM, OTYETI, TPEHABI,
YPOBEHb HaCbILLEHWsT aflcOPOEHTa, OBLLMINA
06beEM M3BIEYEHHON BObI

TemnepaTypa, abCconMtoTHOE BIarocoepKaHue
¥ OTHOCWTENbHOE BNaroHachlLLleHe Macna

Ha BXOAe 1 BbIXO[E, COAepXKaHmne Bofb!

B 6ymare, OCTaTOYHbIV pecypc LeonnTa,
KOMMYECTBO U3BJIeYEHHON BOAbI, 06BEM
nepeka4YeHHOro Macna, pekoMeHayemMas aaTa
3aMeHbl UMIMHAPOB, NOTOK Macna, CUrHasbl
TpeBoru

UHpukaumsa n oTkntoueHue: neperpes LLIMY,
npoTeyka mMacna, NpeBbILLEHME NN MOHMXKEHNE
[ONYCTVMOW TeMnepaTypbl Macna, OKOHYaHve
CYLUKN N30NSLMN.

MHamKauma: HM3K1 NOToK Macna,
NpeBbILLEHNE AOMYCTUMOrO YPOBHS
OTHOCWUTENBHOIO BNaroHachILEHUS Macna,
NpeBbILLEHNE AOMYCTUMOrO YPOBHS
BarocoAep>kaHnsa TBepAon N30MALMK,

HW3KMIA OCTATOYHbIN pecypc LeonmTa

PaccumnTblBaeTcst % 0CTaTOYHOro pecypca
LleoNnTa, NPOrHo3MpyeTCs AaTa OXuaaeMon
3aMeHbl UMNMHAPOB

2 BbICOKOTOYHbIX AAaT4MKa BIaXKHOCTH
n TeMnepaTypbl Macna, AaT4nK NPOTEYKMU,
[aTyMK NOTOKa, AaTHMK TemnepaTypbl LMY

HacTponkKM aBapuHbIX CUrHASIOB, YCNOBUS
OCTaHOBKMW 1 Mepesanycka Hacoca

Yepes ceTb 3G / 4G vnu Ethernet: TCP / IP (VNC, HTTR, FTP / SFTP MODBUS)

nnu USB-Hakonntenb
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ornuimn, 4OCTYTTHBIE C TRANSEC

7 razos

CyMMa roploumX rasos
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1. BHELUHWI KOPMYC

Wkad Hapy>kHoI ycTaHOBKM Ansd moaynsa TRANSEC
sawmTut HMI n obopyaoBaHmMe OT A0XAS, Nbian, Tenna

OT NMPSIMbIX COJTHEYHbIX NyYelt 1 ynsTpaduroneTa. Kopnyc
N3roTaBIMBAETCA U3 aIFOMUHUA WU HEPXKABEIOLLEN CTanN.

2. JIOTOK OBHAPY>XEHWA YTEHEK

[ocTtyneH Tonbko B Bepcum WSi. O6Hapy>XXUT NtOBYHO yTeuKy
Macna B cucteme TRANSEC 1 nofacT COOTBETCTBYHOLLIMMA
CWrHan TPEBOIM 1 OTK/IFOYEHMA Hacoca.

3. YAOBHOE MOAKMOYEHWE
HYEPE3 OJTAHLb

[na noagkntoveHna TRANSEC He TpebyeTcst BHOCUTb
N3MEHEHNWA B KOHCTPYKLMIO TpaHchopmaTopa. MNpu
MHCNeKUMy TpaHchopmaTopa BbIGUPatoTCsA yA06HbIE TOUKHM
NOAKIOYEHNS K Mac/iocucTeMe. bpuraia MOHTaXKHUKOB
OCHallaeTca cnelmasnbHO NOAroTOBAEHHbIMU

Ha 3aBofe hnaHuamu, ¢ NMOMOLLBHO KOTOPbIX MOAKIKOYEHME
BbINOMHAETCA 6bICTPO. B HEKOTOPbIX Cy4asx BO3MOXHO
noakntoyeHne TRANSEC Ha o60pyfoBaHme Mo Harpy3Koi.

4. TUBPNAHBIE PELUEHWA TRANSEC
C CMCTEMAMWN MOHUTOPUHIA
MAPAMETPOB MACJTA

BoamoxxHO foocHalleHve moayna TRANSEC tovkamu
NPUCOEANHEHNA CUCTEM MOHUTOPUHIA MapaMeTpoB Macna
(aHanv3a pacTBOPEHHbIX B Mac/ie AnarHoCTUYECKMX ras3os,
3M1eKTPOMPOBOAHOCTY Macsa, Kiacca YiCTOTbl Macsa).

www.streamer.ru



HOMEHKJTATYPA TRANSEC

Mogaynb TRANSEC

HanonHutenob

KonunyectBo
pesepByapoB
agcop6uum

Cuctema
MOHUTOpPUMHra

MoHTax

Hacoc/
MapameTpbl
nuTaroLwemn cetu

Macno
B LMIMHAPAX

®unbTpbl

Bepcus

KnumaTtunyeckoe
WUCMOJIHEHME

Lleonnt NaA
Cunukarens KCKI®
KOMOBUHNPOBaHHbIN

1
3

TR.

Onmo X
w o ><

3:2 3aMo/iHeHbl LeonmToM, T — cunukarenem
3: 1 3aMOJTHEH LeO/INTOM, 2 — cunmnkarenem

Bes MoHUTOpKHra
1-ro ypoBHa: aucnnen; PPM; Temn; %RS; curHannsauums
2-ro ypoBHaA: aucnnei, PPM; Temn; %RS; curHanusauyms
N aBTOMaTMKa; aHaIMTUKA, HaCbILeHWe UNTMHOPOB

CTaHgapTHas pama (415 yCTaHOBKMW PSiIOM

C TpaHchOopMaToOpOM, Ha TpaHchopMaTope, Ha CTeHe)
50 uy; 230B
60 ;120 B

HenHrnénpoBaHHoe HahTEHOBOE Mac/o
NHrnéupoBaHHoe HaTEHOBOE Mac/o

VIHble N30MFUNOHHbIE Macia

N/VNn ¢ coaepXkaHnemM B1HapHbIX MpUcaaok

CTaHaapTHas koMnaekTauma — 1 GunbTp Ha BbIXoae
He 6onee 3 MKM

onunn KOMMYHUKALINA

TR.MT.RTFO.00.iW
TR.MT.RTGS.00.iW

AKCECCYAPHDI

TR.AAC.NCYL.OT.iW
TR.AAC.NCYL.03.iW
TR.AC.IKIT.00.WW

TR.AAC.ENCL.P1.IW
TR.AC.ENCL.P3.iW

AO «HIMO «Ctpumep»

BONOKOHHO-ONTUYECKNIA poyTEp
GSM-poyTep (2G,3G n 4G(LTE))

T HOBbIV UMNMHAP
3 HOBbIX LMIMHAPA

MOHTaXXHbI KOMMIEKT:
noabupaeTcsa UHANBUAYaNbHO

Wkad ¢ nsonaumer ana CL1
LWkad ¢ nzonaumen ansa CL3

YCIYTH

TR.SR.REGE.0OT.WW
TR.SR.REGE.03.WW
TR.SR.SINS.00.WW
TR.SR.INSPO0.WW
TR.SRMONIL.UPWW

X

@ > w =

-X X |-A|-X
0 0
A M
W S
A
5
6

TRANSEC

-X|-6
u
[
0
6

3ameHa 1 umnuHapa

3ameHa 3 uMnMHApoB

LledmoHTax

NHcnekums TpaHchopmaTopa

YctaHoBka LMY

1

-y Xn
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MOAYTb MOHUTOPWHIA M BOCCTAHOBTEHNA N30/1AUMNA MACTTOHAMO/THEHHOI O TPAHCOOPMATOPHOIO OBOPYJOBAHNA

OOPOrOM NN NMPOLAYKT TRANSEC?

Moaynb TRANSEC pewesne B 1,4 pasa
[erasalumnoHHbIX MacI00HYUCTUTENBHBIX CUCTEM.

ANCKOHTUPOBAHHbLIN CPOK

OKYMAEMOCTW MHBECTULNNA
HA 3AKYNKY TRANSEC - A0 4 JIET

NCTOYHUKN SKOHOMMUMN:

B CHWXeHue 3aTpaT Ha KanuTtanbHble n cpegHue
PEeMOHTbI 3a CHET WNCKITFOYEHWNSA/CHUXEHWA 3aTpar
Ha pa6OTb| no BOCCTaHOBﬂeHVII'O/OCyLLIKe nsonaymm

B CHM)XeHue 3aTpaT Ha aBapuiHO-BOCCTaHOBUTESNIbHbIE
PEMOHTbI 33 CHET CHUXEHWUS KOIMYECTBa OTKA30B
TpaHchOPMaTOPOB MO NPUYMHE MIOX0M N30NALMN

B CHM)XeHNe aMOPTM3aLMOHHbIX OTYMCIIEHUM
Ha TpaHcdopMaTopbl 3a CHET YBEIMYEHMSA CPOKa
MOSIE3HOIO UCMOIb30BaHNA TPaHCHOPMAaTOPOB

CTtoMmocTb paboT No BOCCTAHOB/IEHUIO U30NALMUN
TexHonornamu TRANSEC :

HUXKe B 15 pas CTOMMOCTW KanuTanbHOro peMoHTa no
OCYLLKe 130/1UMN 0OMOTOK METOAOM TEPMOBAKYYMHOM
andbdysnm ¢ cyLkoin machna;

HUXe B 2,6 pasa CTOMMOCTU CpeJHero peMoHTa no
OCyLlKe TpchcbopMaTopHoro Macsa ferasaumoHHoN
YCTaHOBKOWM XO35IMCTBEHHbBIM Cnoco6oM.

TRANSEC no3BOMUT MCKNOYUTD YMYLLEHHYHO BbIFOAY
OT UHBECTUPOBAHNSA OTIOXKEHHbIX KanuTasbHbIX 3aTpaT
Ha NOKyMKy HOBOro TpaHcdopmaTopa.

Hanpumep: na cunosoro TpaHchopmaTtopa
ctonmocTbto 40 000 Thic. py6nel, Npu ycTaHOBKe
TRANSEC Ha 20-m rofly skcnnyataumn, NpoaieHnn cpoka
akcnnyatayun Ha 10 f1eT, cTaBke MHBECTUPOBaHUS 5% —
(huHaHcoBas Bbirofa coctaBuT 16 183 Tbic. pybneil.

94T0 AEJTATB MNP NCHEPTTAHWIN PECYPCA
ALCOPBEHTA B UWNJTNHOPAX?

06paTUTLCH K MECTHBIM MPeACTaBUTENAM

AO «HIMO «Ctpumep». Cneunannctsbl AO «HIMO «Ctpumep»
HaZyT 6AVMKARLLINIA CEPBUCHBIN LLEHTP, CNOCOBHbIN
OpraHM30BaTb 3aMeHy LMANHAPOB Ha HOBble. CepBUCHbIE
LEHTPbI MUMEROT 3anac roToBbIX UWIVHAPOB ANA 3aMEHbI.

OAVH umnuHap MoaynbHom cuctembl TRANSEC,
HanonHeHHbIN LeonnTomM NaA, cnocobeH 13BeYb OKOO
3 NMTPOB BOAbI IO €ro MOJSIHOMO HacblWweHna. CKOpoCcTb
HacblLLeHWs LMAMHAPOB BOAOW 3aBUCUT OT UCXOAHON
YBI@XXHEHHOCTU M30N51UMK TpaHchopmaTopa 1 ero
paboyei Harpysku, npu kotopor pabotaetT TRANSEC
(4eM BbilLie Harpyska, Tem 6bICTpee NPOTEKAEeT NMpoLiece
13BNEYeHNs BRaru).

LinnnHapbl MogynbHol cuctembl TRANSEC mMoryT 6bITb
HanosHeHbl cunmkarenem mMapkm KCKI™ (MAmn nHbIM
aICOPBEHTOM), HaCbILLIEHWE KOTOPOrO NPOAYKTaMY
OKMCNEHNA yCTaHaBIMBAETCA NO OMIaH-N3MEPEHNSIM
Maca: KMCNOTHOE YMCO, BOAOPACTBOPUMbIE KACOTbI

W TaHreHc aensta Macna. CKopOCTb HACbILWEHNA LUIMHAPOB
NpOAyKTaMu CTapeHnst 3aBUCUT OT MCXOLHOW CTENeHu
CTapeHVst Macna.

22

3ameHa Tpex UMAMHAPOB C aACOPOEHTOM, PECYPC KOTOPOro
N3pacxo0oBaH, MOXeT 6blTb NPOBe/iEHa B Te4eHue
30 MVHYT Ha TpaHchopMaTope NoA Harpy3KoM.

CpefHee Bpems
019 N3BNeYeHns
He MeHee7 Kr BOAbl

XapaKTepnucTmnkn

TpaHchopMaTop ¢ cofep>kaHn-
eM BJiaru B TBEPAOM N305LUMMK 5 net
<1%

TpaHcdhopMaTop C cofiepsKaHm-
eM Bfaru B TBepAov N3onaumum
2%

TpaHchopMaTop C cofepsKaHm-
€M BMarv B TBEPAOM M30NALMN
>3%

2 roga

6—12 mecsueB

www.streamer.ru



TRANSEC

BOJIEE TS JIET YCHELIHOIO ON'bITA
NMPUMEHEHWNA MOAYJTA TRANSEC 3A PYBEEXOM

Moaynb TRANSEC 6b151 ycTaHOBMEH B HOs6pe 2017 A6conioTHOE BRarocoaepKaHue, r/T (ppm)
rofla Ha TpexdasHbix TpaHchopmaTopax General .
Electric HanpshkeHnem 115/13,2 KB, MOLLIHOCTbIO
40 MBA (1970 rofia nsarotoBneHus), B painoHe aMmmama, .

. s o
Cayfosckas Apasus. BNakHOCTb TBEPAOW M301AL1M § / \ \ .8
nocturna 6onee 5%, TpeboBanach cpodHas cylika. locne s \ 3
g rrrrrrrrrrrrrrrrrr e — 25 %
ycTaHoBkM Mogynst TRANSEC 3ad1KcnpoBaHo CHKEHNE 2. \ E
X 2
abCONOTHOrO BNaroCoAep KaH1sa Maca, YTo Bbl3Baso 5 \ [
-] 15
ynyuLleHvie NPOOMBHOIO HaMNpsXeHWa Macna. Ha BTopom °
) w
aTane npouecca, nocne OCyLLKN Macsa, Hadyascs npoLece . /
M3BEYEHNS BOAbI U3 Bymaru. ‘\ ’
5 \s’&xsﬁ\dﬂW&@W&\sﬁx@m&ﬂ¢°W§f&«\0”§xeyifi@&\fi@i@@J:s:“”&\»@i@weif&f&
Ha aByx rpadukax 3a nepBbIi rog MOXHO BUAETD, M R

YTO CHW3WIOCh abCONOTHOE BNArOCOAEep KaHme BXOASLLEro
B TRANSEC macna. Mpu 8TOM B TeUeHwme yyke NepBoro roga
YCTaHOB/EHO CHVKEHMNE Barocoaepykanusa 6ymaru ¢ 5% Ao
npumepHo 3%. 13 rpathMKoB BMAHO, YTO B TEYEHME BTOPOro
roaa skcnnyatauum TRANSEC 3HaueHnst abCcoMHTHOrO
BrarocogepykaHus Ha Bxoge 1 Bbixode TRANSEC

% Bnaru B 6ymare

MPaKTUYECKM CPABHAUCD, YTO YKa3bIBAET Ha cHeprnaHve
pecypca aacop6beHTa B umnmHapax TRANSEC. N

3TO NOATBEPXKAAETCH YBEMYEHMEM COEPXKaHNA BOAb! )
B Gymare 10 4% B KOHLIE BTOPOro rofa. [111s BOCCTaHOBMEeHNS a

paboTocnocobHocTV TRANSEC v MCKKOUEHMS MPOLIECCOB 0

Zlecopbumn Bnarv NofAexarno 3aMeHUTb HaCbILLEHHbIE S
B/IAroi UMNMHAPBI HOBbIMU, 3aMNOMHEHHbBIMU FOTOBbIM

aacop6eHToM. Takum 06pa3oM 3a 1 rof 13 TpaHchopmaTopa

6b110 U3BMIEYEHO OKOJI0 12 NUTPOB BOADI.

BOJIEE TPEX JIET YCIELWHOIO OTbITA
[MTPUMEHEHWA MOAYJTA TRANSEC B PO

KonuyecTBo yaaneHHom BoAb!

HavmeHoBaHwWe oTpaciu Twn TpaHcdhopmaTopa Y3 UBORALIM, KT
TAOTHI 20000/110 7,58 kr 3a 10 mecsaueB
TATH 40000/110 5,82 kr 3a 10 mecsLeB
OneKTpUYEeCKme ceTn TPALH 63000/110 4,7 xr 3a 7 Mecques
35 moaynei TOTHI 31500/110 5,88 kr 3a 8 MecsiLieB
ATALTH 125000/220 4,4 kr 3a 6 MecsiLieB
POALL 60000/500 7,0 Kr 3a 4 mecsua
TPOLH 63000/110 2,86 Kr 3a 3 Mecaua
gehjggi;‘e”j T/L, 125000/220 7,04 kr 3a 3 MecALa
TALL 125000/110 22 Kr 3a 9 MecsiLeB
9TLIHB 20000/10 1,8 kr 3a 1 meca,
TAxxenas NPOMbILLINIEHHOCTb - YTMPY-3500/10 4,2 kr 3a 6 MecsLeB
HedTb, MeTaNNyprus, TpaHCNopT
10 mopyneit TPALIH- 80000/110 2,9 kr 3a 9 mecsLeB
TAHC-10000/35 5,7 Kr 3a 10 mecsueB

CpefHaAs ckopocTb cyLlku naonaumm coctasnset 80—30 r/4eHb, YTO MO3BONAET 3a rof YAanuTb oT 27 Ao 10 Kr BOAbI.
MeaneHHbIn NpoLEecc CyLIKM 30AAUMN MoayNbHON cucTemolt TRANSEC obecneunBaeT rnybokoe BOCCTaHOBEHME
N30NSLMOHHbBIX XapakTepUCTUK TpaHchopMaTopa Bo BCeM 06beMe, He AonycKas ycaaKku U UCKItoYast PUCKI NMePECYLLKM.

AO «HMO «Ctpumep» 23



MOAYJTb MOHUTOPWHIA 1 BOCCTAHOBJTEHNA M301ALMN MACTIOHATMO/IHEHHOMO TPAHCOOPMATOPHOIO OBOPYJOBAHNA

CUEHAPUW TIPUMEHEHNA TRANSEC B 13Y

24

YCTAHOBKA HA HOBbIE T(AT)
HA SABOOE-U3TOTOBUTEJIE

1. MNoBbileHWe 3DHEKTUBHOCTM 3aLLUMUTbI M30AALMN.

2. YBenmyeHne MeXpeMoHTHOro nepuoda. CHuxeHne OPEX.
3. lNoBbILLEHME CPOKa MOMIE3HOro Ucnofb3oBaHus T (AT).

4. YMeHbLLEHNe BOBEYEHHOCTM NepcoHana B paboty [3Y.

YCTAHOBKA HA T(AT) CO CBEPXHOPMATWUBHbIM
CPOKOM 3KCINYATALUWN B A3Y

KAK JOMONHUTESIbHbIV NN 3AMELL AL
SNNEMEHT

1. BoccTaHoBneHWe 130aAUMN LWaaaWwmmMy MeTogamMmmn 6e3 GopM1MpoBaHma
PEMOHTHOW CXeMbl

2. O6ecneyeHne AONOAHNUTENbHON 3aLUMTbI U30NSLNK, KOMMEHCUPYHOLLEN
He[OCTaTKM CYLLECTBYHOLLE CUCTEMbI 3aLLUNTbI, CTaperoLLEel YNIOTHUTENbHOM
pesuHbl, pPaboT C pasrepMeTm3aLmnen.

3. YMeHblLUeHne konunyecTtBa CP 1 KP. YBennyeHne MexxpeMoHTHOro nepuoa.
CHmxeHne OPEX.

4. CHMKEHME CKOPOCTU (hyHKLIMOHanbHoro naHoca T (AT).

YCTAHOBKA HA T(AT), HAXOOALWMECH
B PESEPBE

1. MoBblweHre apheKTUBHOCTN CUCTEMbI 3aLLUMTbLI M30NALIMN.
2. O6ecneyeHne onepaTBHOM roToBHOCTM T (AT) ANst BBOAA NOA HArpy3sKy
(aKkTyanbHO B TPYAHOAOCTYMHbIX parioHax).

NMPUMEHEHWE B KAHECTBE HOBOI'O
MOBWUNBbHOI0 3NTIEMEHTA CEPBUCA T(AT)
B 3Y

1. LLagsuas TexHonorna BOCCTaHOBNEHNS U30NALNN.

2. He TpebyeT hopMrpoBaHUst PEMOHTHOV CXeMbl /19 BOCCTaHOBIIEHWS U30NALMMN.
3. YHMBEpCanbHoe peLleHne: MpUroAHo s Bcex TUMNoB T, He TpebyeT crell,
OCHaCTKM 1 KBanubukaumm.

4. Mo6unbHOE pelleHne: He TpebyeT NPUMEHEHUst KPaHOBOMK TEXHWUKMU.

5. ManontofHoe peLleHne: KOHTPOSb 1 yrpaBieHne NoTOKOM LMPPOBbIX AaHHbIX.
6. HeT HeraTMBHOIo BANAHUA Ha NPEAUKTUBHYIO AWArHOCTUKY.

www.streamer.ru



K KOHLY 2021 TOLAA YCTAHOBJIEHO
BOJIEE 2500 EAVNHWL TRANSEC

KPYMHBIE KITMEHTbI 3A PYBEXOM: s

[eHepauna
A DRD 157 mopyneii
A LST@’ M e'an ra\l (4[] Opyrve
Og—— 92 moaynsa
~‘ Taxenas MPOMbILLNEHHOCTb
-
[BRUSH| *, T €DF

(HedTb, METANAYPIUS,
TPaHCMOPT)

1241 mogynb
DneKkTpuyeckme cetu

@
UK s s
affa rove 2D

Delivering your electricity Gaz de France

KPYTHbIE KITMEHTbI HA TEPPUTOPUWN P®:

60—20 [/EHb

N\
¢000 «bawkupaHepro» 10 mopyneu

Taxenaa NpoOMbILIEHHOCTb
(HedTb, MeTanyprig, TPaHCMopT)

6 mopynei
[eHepaums

80—30 I'/AEHb

IOHU
npo

60—15T/AEHDb

35 mopgynei
dnekTprYeckme ceTu

i

nnnnnn ypruyeckunii 3asog
METPOCTAIb
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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