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yAHWYecTBO co Streamer Electric AG. Hayano
NPOABUKEHWNA 1 MPOAAXK B HOBbIX permoHax Koro-
BocTouHasa A3us, JlaTuHcKas AmepurKa, AppuKa.

ZAONRS

Mepgan yctaHoBka TRANSEC Ha Tepputopum PO

ZAONRS

Streamer Electric AG npnobpetaeTt 6usHec
TRANSEC. Co3paétcss TRANSEC Electric Ltd.
HoBbIl 3Tan MHBECTULMIM B KOMMAHMIO U B ANU3aMH
npoAyKTa.

2020

Bbinyck umoposort Bepcum TRANSEC
Ha TeppuTopumn PO

2021

YcnewHo anpobuposaHo 22 moayns
TRANSEC B [19Y Ha Tepputopum PP (ceTesble,
reHepupytoLLMe, MPOU3BOACTBEHHbIE KOMMAHWUM)

]

{ | TRANSEC | |

{ | TRANSEC |

WﬂK | TRANSEC | |



COCTOAHNE N301ALUNN TPAHCDOOPMATOPA
BITMAET HA HAAEXXHOCTb OSHEPIT OCHABXEH A
N IPOEKTNBHOCTD MNMPON3BOLACTBA

Cunosoi TpaHchopmartop (aBToTpaHchopmaTop,
peaKkTop) pasaenserca Ha ceMb GYHKLUMOHANAbHbIX y3108¥,
MMEoLLMX CBOM BECOBOM KoadduULMeHT (%), cornacHo
KOTOpPOMY Onpeaensercs BKAaL Kaxaoro y3na B obuwmii
MHOEKC TEXHUYECKOro COCTOSHUA TpaHchopmaTopa —
061Uy HAaIeKHOCTb.

Ha aBa y3na: n301aUMOoHHan cuctema (TpaHchopmaTopHoe
Mac/sio) U 06MOTKM TpaHchopmaTopa — HEeraTMBHO BAMAET
B/Aara n obpasytoLimeca NPoAyKTbl CTapeHusa/aerpaaaumnn.

Teepaasn (LuenntonosHasn) U3onauUms ABnseTcs
pecypcoonpeaensoumm a1eMeHTom, obecneyeHue ee
ONTUMANbHOW YBNAXKHEHHOCTM, ZOMYCTUMbIX MOKa3aTenel
3N1EKTPUYECKOTO U MEXaHMYECKOrO M3HOCA CYLLLECTBEHHO
BAMAET KaK Ha CPOK C/yKObl 1 6e3aBapMMHOCTb
aKcnyaTaumMm 0bopyLoBaHUA, Tak U Ha BO3MOXKHOCTb
CO34aHMA HEOOXOAMMBIX CETEBbIX PEXMMOB.

MIT 18% OT 18%
PIMH 7%

BO 7% ‘ nC 32%
oy 7%

BB 11%

OT — 06MmoTKM TpaHchopmaTopa; NC — n3onaumMoHHaA cucTema;

BB — BbICOKOBO/IbTHbINM BBOA,; OY — 0606LWEeHHbIN y3en;

BO — BcnomoraTenbHoe obopyaoBaHue; PIMH — perynatop Hanpsa»KeHus
nog Harpyskoi; M - MarHUTONPOBOA,

* MeToguka MuH3aHepro, yTBep»aeHa nprukasom MuHaHepro Poccum
oT1 26.07.2017 r. N2 676
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HALEXHOCTb

TPAHC®OPMATOPA

60%

OTKa30B CBA3aHO
C noBpexaeHnem
n3onauyum

MoBbiWweHHan
B/JIAYKHOCTb
MU301ALUN
yBe/n4unBaeT pUck
BHYTpeHHUX K3

B 6ake
TpaHchopmartopa*

* B.B. Cokonos, B.A. JlyKaluyK. Bonpocbl oueHKM 1 obecneveHmns Haaex-
HOCTU cu0BbIX TpaHchopmaTopos // Cokonos B.B. M3bpaHHble Tpyabl.
/ Cocr. A.T. OBcAHHMKOB, B.H. OcoTos, B.H. BepeskHoit. — EkaTepuHbypr:
N3patenbckuin gom «Astorpad», 2010. c. 22-30.

TPYAOEMKOCTb
PEMOHTOB

25%-50%
BPEMEHN KanuTasbHOro

PEeMOHTa 3aHUMaeT
CyLlKa nsonauunn

AN

Q
Q
\

MoBblweHHan
B/J1IA}KHOCTb
U30nALUN BAUAET
Ha TPYAOEMKOCTb

M KauyecTBo
PeMOHTOB —

Ha MeXXPEeMOHTHbIN
nepuog,

C POCTOM MOLLHOCTH CUI0BOrO TpaHchopmaTopa pacter

C/IOMKHOCTb CYLLKM U30MALUN.

AOJITOBEYHOCTDb

TPAHCO®OPMAT

OPA

M36bITOYHanA BNAXKHOCTb TBEPAOH n3onaumumn (W) cHuKaeT
CPOK NMOAE3HOro MCMNo/b30BaHWA TpaHchopMmaTopa
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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.

HArPY304HAA CNMOCOBHOCTb
TPAHC®OPMATOPA

POCT BN1@aXKHOCTM CHUMKAET TemnepaTypy, KOTopyto
MOKET HE30TKa3HO BblAEPKaTb BUTKOBASA M30ALMA

TpaHchopmaTopa
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* Frimpong G. K., Perkins M., Fazlagic A., Gafvert U. Estimation of
Moistiure in Cellulose and Oil Quality of Transformer Insulation using
Dielectric Response Measurements , Doble Client Conference, Paper 8M,

2001.



OTKYLAA BEPETCH BJTATA B NSOJTALNN
CUJTOBOIO TPAHCOOPMATOPA ?

BnarocoaeprkaHue TBepAON M301ALUN HOBOTO B KOHCTPYKUMM TPAHCHOPMATOPOB OTCYTCTBYIOT WITATHbIE
TpaHchopmaTopa Ha BbixoAe 13 npomssoacTea 0,5-0,8 %; Y3/bl ONA YARNEHUA BAATU U3 U3ONALMN.

nocsie MoHTaxa He 6onee 1%.

K 25 rogam skcnnyaTaumm TpaHchopmaTopa oxKuaaerca

B/IAXKHOCTb TBEPAOW M3onAumMn 2,7-3,0 % (Hopma

He 6onee 2%).

Il Hosbilt
B cyxoit

CpefHee yBnaxHeHue
BnaHbIit

[l Ype3smepHo BAAXKHbIN

IEC 60422 IEEE 62 CIGRE 349 Megger *OuMHN30

*n.6.3 P, 34.45-51.300-97 (13m. Ne 2, 2005 .)

IlBa CTOYHMKa Bnaru

BJIATA U3 ATMOC®EPDI BJIATA KAK MPOAYKT CTAPEHUA
HepocTaTKM KOHCTPYKLMKU U 3KCNAyaTaLum CrapeHune/oKucneHme — HeoTbeMaEMbI NpoLecc
CNoco6CTBYIOT NPOHMKHOBEHUIO aTMOocdepHOM Baaru. B 9KCMJlyaTauuu, NPpoAyKTOM KOTOPOro ABASETCA BAaara.
CKOpOCTb pOCTa BAAXKHOCTU M30AALMM N3-3a aTMOCchepHON  CKOPOCTb POCTa BAAXKHOCTM M30AALMM N3-33 CTAPEHUSA
Bnarn: 0,03 - 0,05 % B rog, uesnmonossl/macna: 0,04 — 0,05% 8 rog,

Yepes

HecoBepLUEHHbIE
CUCTEMDI 3allMTbI

MpoaykT
JeCTPYKLMU
Lie/11t0/103HOM
U301ALUN

Yepes gedeKTHble

YNJIOTHEHUA
Ocrarto4Has Bsiara L_ MpoayKT cTapeHus
rnocsie pasrepmeTusaLmm L TpaHchopMaToOpHOro
TpaHcdopmaTtopa ) Macna

(MOHTaXa, peMoHTa)

www.streamer.ru



CJTOXXHOCTW OUEHKW CTEIMNEHN

YBJTAXHEHWA N3O0JTAL I

NMOCTOAHHAA MUTPALLUA BNTATU
BHYTPU TPAHC®OPMATOPA

Mpu CHWXEeHUN t° (0coBEeHHO NPK PE3KNX U3MEHEHMAX
HarpysKu), Mpu KOTOPOW B Mac/ie HaxoauTca npeaeabHoe
(HacblWatolee) 3HaYeHWe Baru, YacTb ee BblAenseTcs

B BUZE IMY/IbCUN — MESIKUX Kanesb (MULenn), KoTopble
MMEIOT TEHAEHUMIO OCaXKAATbCA Ha TBEP/bIX BKAKOYEHMSAX,
nMetolMxca B Mmacne. Mo BO3aeNCTBUEM 31EKTPUYECKOTO
NoNsA U ABUMKEHWA Macaa, MULEN bl BOAbI BbICTPaMBAOTCA
B LIeMo4YKM, 06pasya NpoBoaALmMe MOCTUKN, UK
0CaKAaloTCsA Ha NOBEPXHOCTM TBEPAOM M30NALMM.

Mpn yBEANYEHUN HArPy3KM, N0/ BO3AENCTBMEM DbICTPOro
pocTa t° yBNaXKHEHHOW BUTKOBOW M30AALMM, NPUEratoLLen
K MeaHOMY MPOBOAHMKY, Y A@BNeHMA BOAAHbIX MapoB

B Hell ByaeT BblAENATLCA MPONUTLIBAIOLLEE MAC/O,

100

a MUKPOKaNUANAPbLI MOTYT 3aMOJHATLCA NMY3blpbKamm
BOAAHbIX NApPOB. Bbllen3NnoxeHHoe yBennYnBaeT PUCKK
BHYTpeHHMX K3 B TpaHchopmaTope. Mpun oKkpyrKatoLleln
t° HUXKe HyA (Ha OTK0YEeHHOM TpaHchopmaTope) npu
BblAeNeHun ceobO4HOM BOAbI M3 MAcaa OHa NepexoauT
B N1ef,.

%0 A\\/\//\\,/\_/\/ — AT

70

Temnepartypa, °C

T\ 4

Ll'pa,qmem 0,13 °C/MUH.

50
\ IpagueHT 0,08 °C/MuH. J

40

30 T T T T T
0 600 1200 1800 2400 3000

3600

Bpema, MUH.

Temnepatypa °C Hosbliii 0,5% Cyxoit 2,0% BnakHbiii 3,5%

Mpu BBOAE TaKkoro TpaHchopmaTtopa B paboTy, negsaHble
KPUWCTa/ibl yBAEKAIOTCA MOTOKOM TPAaHCHOPMATOPHOrO
Macsia U MOTYT OKa3aTbCs B 3NEKTPUYECKM Hanbonee
HanpsAXeHHbIX MecTax 1 CpoBOLMPOBaTL AedeKTbl/
noBpexaeHua TpaHchopmaTopa.
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Puc.1. MepepacnpegeneHve BAaru U CHUXKEHWE 3EKTPUYECKON NPOYHOCTU M30AALMM TpaHchopmaTopa Npu M3MeHeHUM HarpysKku

Hanunume macna He npeaoxpaHaeT TBepayto U30aALmMio

OT YBNAKHEHWS, OHO JWLLb 3aMeaIAeT STOT NpoLecc.
YBAa)]HeHne TBepaoi U30aaUmMK B SKCTIyaTaLmm
MPOUCXOAMT NMyTEM MUTPaLMK BAaru 13 macaa. Mpu stom
HacbllatoLee 3HaYeHe BNaroCoAepKaHunsa LUenn03HoMN
U30M1AUMM, B OT/INYME OT Macaa, MPaKTUYECKMN He 3aBUCKUT
OT TemnepaTypbl 1 cocTasaset okono 17 %.

Bpema anddysmm Boapl 13 bBymaru B macno n HaobopoT
Pa3NNYHOE, YTO CO3aET CI0KHOCTH KOPPEKTHOTO
KOCBEHHOrO OLLeHMBAHWA BNaXKHOCTU TBEPAOW M301ALMN,
a TaKKe PUCKM NOBPEXAEHMI TPaHCHOPMATOPOB NpK
nepexoAHbIX MPoLeccax.

AO «HMO «Ctpumep»

Bna)KHOCTb Macsia, ppm
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Puc.2. InHammKa BNAKHOCTU U30/1ALMM TpaHChopmaTopa:
rucrepesuc

55

60



OCHOBHAA MACCA BJIATH <2%
HAXOAUTCA B TPYAHOAOCTYIHbIX B Macne
MECTAX

OcHOBHOW 06beM Biaru, NpuUCyTCTBYHOLLEN
B TpaHchOpMaToOpe, COAEPHKNTCA B LLENTION03HOW

>98%

nsonaumm — 1o 98%. B akcnayataumMoHHOM ‘ JEJI\

p———

TPaHCHOPMATOPHOM Mac/e coAepKaHue BOoAbl B CpeaHeM o ©
coctasnsaeT 2%. OT60op 06pasLOB TBEPAON M301ALUN s (©)
[N NPSMOTo M3MEPEHNA ee BAAKHOCTU — TPYA0EMKNIA o ©
npouecc. KoCcBEHHO 0 BNAaXKHOCTU TBEPAOMN U30NALMM, KaK .
NpaBW/Io, CYAAT MO NapameTpam macna (BNaxKHOCTb Macaa e e
C y4eTom TemnepaTypbl Macna npu otbope). S
..
PacTBOPMMOCTb BOAbI B Mac/ie OrpaHmnyeHa 1 3aBUCHT 0|9 ¢ .
OT TEMMEePaTypPbl ¥ XMMUYECKOTO COCTaBa Macna. Tak, —
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yBENNYEHNE TEMMEPATYPbI U COAEPKAHMA aPOMATUYECKMX
yrNeBoA0POA0B YBEeMYMBAET PACTBOPUMOCTb BO/bI
B 9KCM/yaTaLMOHHOM macse (cMm. Tabanuy 1%).

Tabnuua 1
Macno CoaepiKaHue apoMaTUUECKuUX PacTtsopumocTb BoAbl
yrnesoaopoaos B macne, r/T
[V
B macne, % 20°C 40 °C 70 °C
MK (TY 38101.1025-85) 1,6 37 85 270
TKM (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
OOCTUMXXEHUE PABHOBECHOIO
WE' / WMH’ /
COCTOAHUA o "
50 20 30 ?0 80 120
[/ /

3HadA BAAXKHOCTb M TeMnepaTypy 3KCAyaTaluMOHHOro 20 / ‘ / s — ~ 180
Macna, C MOMOLLbK PaBHOBECHbIX KpnBbIX OoMMmeHa [/ - 0
(paBHOBECHOE coepskaHMe Baarn B CUCTeMe Mac/io- 30 1// - - 360
bymara, p1c.3.) MOXKHO onpeaenuTb Coaep:KaHme Y4 o /: /// — 00
BOAbl B Bymare pacyeTHbIM cnocobom. Yem Bbilwe I/ - // — :/ /’: 660
TemnepaTtypa 3KCNAyaTaLMOHHOIo Mmacna, Tem ¢ 6onbLueit 10 é://E:___:’ __:::__, 830
[,0CTOBEPHOCTbIO MOXHO KOCBEHHO OLLeHWTb BNAAXKHOCTb . = :
TBEPAOM N30naUMKM TpaHchopmaTopa. 0 5 10 15 20 25 30 35 40 45 50

Ecav BnarocodepikaHune macna, npoba Kotoporo otobpaHa

13 TpaHchopmaTopa, nporpeToro Ao 60 °C, He npeBsblaeT Puc.3. Kpusbie Oo

@

W, /7

MmeHa: W, — BnarocoaepikaHve bymaru, %;

W, — BnarocopepykaHne macna, r/T; Ha nossx AaHbl Hacbllatouime

10 F/T, AO0MYyCKaeTCA B 3KCMN/lyatauhm B1iarocogepkaHne 3HaYEHWA Macna nNpu AaHHOM TemnepaTtype

TBEP/OM U30M1ALUMM He ONpeaenaTb (CYMTAeTCs, YTO OHO He
byaeT npesbiwath 2%).

www.streamer.ru



NOAAEPXAHWNE NMPEBOCXOAHbBIX
XAPAKTEPUCTUNK N30JTALINN
TPAHCOOPMATOPA MYTEM HEMPEPLIBHOW

OBPABOTKN

MoaaepsKaHne HU3KOrO YPOBHA BAAKHOCTU B U301ALMN
TpaHchopmaTopa AaeT 3HaUUTE/IbHbIE NMPEenMyLLECTBA

C TOYKM 3PEHMUA OMTUMAIbHBIX IKCMIyaTaLMOHHbIX 3aTpaT
M HU3KMX PUCKOB OTKa308, MOCKO/bKY NOAAEPHKMBAETCS
MOCTOAHHO BbICOKWI YPOBEHb HaAEKHOCTU.

CnefoBaTeNbHO, TPAHCHOPMATOP MOKET HAAEKHO
paboTaTb BO BCEX CETEBbIX PEXKMMAX, B T.4. C BbICOKMMM
Harpyskamu, U U3MeHnTb 1x B6e3 p1UCKa NOBpeEXAEHUS
[aHHOW 3N1EKTPUYECKOI MalWHbI. Kpome Toro, 3To aaet
¢dU1HaHCOBbIE BbIrO/bl, MOCKO/bKY NPOAJ/IEBAET CPOK
CNy:KObl aKTWBa 33 CYeT 3aMea/IeHns Aerpagaumnm bymarm
(M3019UMKM 0OMOTOK TpaHCHOPMaTOPa) M KUAKOTO
[OV3NEKTPUKa.

le/l MOBbILLIEHHOM BIa*KHOCTX Mac/a KaTa/IM3npytoTCA
OKuncanTeIbHble Mpouecchbl C O6pa3OBaHVIEM KNCnort

M wnama (B T.4. pacCTeT KaTa/IMTU4eCKaA akKTUBHOCTb
enesa u obuabHoe BblaeneHne oCaakos 13 rv\acna);
YXyAWaeTCa 31eKTpnyeckan NnpoYHOCTb XMAKOIo
AVNSNEKTPUKE; YCUNTMBAETCA KOPPO3MOHHOE BO3AEIZCTBVI6
Mac/ia Ha CTa/lbHble YaCTu TpaHC(‘bOpN\aTOpOB.

Mpu M36BLITOYHOW BNAXKHOCTM ByMaru CHUXKaeTcA
CTOMKOCTb M30M1aLMK K YP (CHUKaeTcsa HanpaxKeHne
BO3HMKHOBEHMSA YP); 3KCMOHEHUMANbHO YBEIMYMBAIOTCA
[OV3NEKTPUYECKME NOTEPU B M30AALMM (MOBbILLAETCS
TennoBblAeNeHNE, PACTET PUCK MNOABNEHMA TEMNNOBOTO
npobos 1 MecTHoro neperpesa nsonauum). Beé ato
B/IMSIET HA POCT PUCKOB BHYTPEHHMX K3 B 0OCHOBHOM Hake
TpaHchopmaTopa.

TonbKo HenpepbiBHaA GpunbTpaLms
adppekTUBHA ANa nogaep)KaHus
HOPMAaTUBHOIO COCTOSAHUSA U30NALUN

TpaHcdopmMaTopa

OCKO/IbKY B/lara HaKam/MBaeTCcs B M301ALMM NMOCTOAHHO
(HempepbIBHO) M ABNAETCA OHOMN M3 OCHOBHbIX MPObIEM
HaJeXHOCTU U CPOKa CAyKbObl TpaHChOpPMaTopa,
HeahGEKTUBHO MPUMEHATL BPEMEHHbIE pelleHns 3ToM
NMOCTOAHHOM Npobaembl.

C pOCTOM MOLLHOCTM TpaHCGOPMATOPa PacTeT CNOKHOCTb
CYLLKM M30NALMK, T.K. YCIOKHAETCA ee KOHDUrypaums,
YBENNYMBAETCA 0O6BEM KaK TBEPAOM, TaK U KUAKOM
nsonaumm. Anddysuna soabl U3 Bymarm B Macio NpoTekaeT
0oYeHb MeA/IEHHO, COOTBETCTBEHHO ANTENBHOCTL CYLUKK
N3015LMM KNACCUYECKMMMN METOAAMM MOMKET 3aHUMATb
3HAYUTENbHYO YacTb OT 0OLLEN NPOAOCIKNTENBHOCTH
KanuTasbHOro PEMOHTA.

[NUTenbHOCTb CPEAHUX U KAanMUTabHbIX PEMOHTOB

B 9KCM/IyaTaLMy MOMKET BbiTb OrpaHuyeHa, Yto byaer
CKa3blBaTbCA Ha yOUHe (3DGEKTUBHOCTM) CYLLIKM
M30/1AUMM, @ CNEA0BATENBHO Y Ha MEXPEMOHTHOM
nepuogae TpaHchopmaTopa.

OHnaiiH-GpUNbTPaLUA NO3BOASAET NPOBOAUTD MEANEHHYIO

rNy60Kyl0 CYLIKY KaK XUAKOM, TaK U TBepA0IH U3onALmm
TpaHchopmaTopa Nog Harpy3Kom

AO «HIMO «Ctpumep»

cn
1200 4

Bnara He HenpepbiBHOE
ypanaetca yAaneHue
BAaru
200 - e
35 60 Ner

Puc. 4. MpenmyLectBa cMcTeMbl HENpPepbIBHOM OHAAWH-GUABTPaLMMN



BakyymHasa o6paboTka
macna Ha 06ecToueHHOM

Hu3KouacToTHbIN Harpes
WKW aHANOrUYHBIN METOop,

HenpepbiBHble cUcTEMbI

aneHua Bnaru
o6opypoBaHuu A
Tun peweHna BpemeHHOe BpemeHHoe HenpepbiBHOE
A
TpaHcdopmaTto A
paHcdop P (BAXXHO! OrpaHunueHHasn
noj, HanpAaAxeHnem HET HET
CKOPOCTb MOTOKa Mac/a

BO Bpemsa npouecca B cucTeme)
Cywka macna OA OA OA
Cywka bymarm HET OA AA
MoBbiweHne NpobrBHOroO

P BpemeHHo (mecaupl) OA OA
HanpAXKeHuA
MpoaneHue cpoka cnyKobl HET OA OA

XpaHseTcs BEH

COXpaHAETCA ypOBEHb HET HET IA
PaCcTBOPEHHbIX ra30B
besntogHas TexHonorma HET HET OA
3aTpatbl S §SS S

10
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CNCTEMA MOHUTOPUHTA W YTTPABJTEHNA
MOAYTbHOW CUCTEMOW HEMPEPbLIBHOIO
BOCCTAHOBJIEHWA N3O0JTALI
TPAHCOOPMATOPOB

1. MOHUTOPUHT ’ © omo
napamMeTpoB U30NALUN i
TpaHcdopmaTopa

Cuctema moHmntTopuHra TRANSEC ncrnosib3yeT eMKOCTHble
TOHKOM/IEHOYHbIe AAaTYNKU U3MEPEHUA BIAXKHOCTU
M TemnepaTtypbl Macaa, KoTopble obecrneynsatoT
KOHTPO/Ib OTHOCWUTE/IbHOTO BAAroHachiweHuna (%),
abCcontoTHOro BnarocoAepaHua (r/T) v TemnepaTypsbi

Puc.5. U3meHeHMe OTHOCUTEIbHOTO BAAroHacbIWweHus, abcontoTHOro

macsia ( C); VismepeHna NpOBOAATCA HA BXOAE U Ha BbIXOAe BNIAroCoAepKaHua U TemnepaTypbl BO BpemMeHU B TpaHchopmaTope
mozynbHou cuctembl TRANSEC. CBeneHMA nepeatoTtca 10 MBA*

B WKad MOHUTOPUHTa U ynpasnexHua (LUMY) ana
HaKan/MBaHMA, aHaIn3a M apxmBaLmn.

—— Linear (Temp, °C)
—=— Linear (%RS)

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

OTHOCHTENbHOE BRaroHackiweHue (%RS)

CucTema OHNAMH-U3MEPEHUIA UCKAOYAET OWNOKN

YyBCTBUTE/IbHbIV 31EMEHT AaTYMKa COCTOUT U3 npobooTbopa, NO3BONAET OTC/IEKMBATD TPEHADI
[BYX 3N1E€KTPO/I0B, COAMHEHHbIX TMTPOCKOMMUYHbBIM B pPEXMME peanbHOro BpeMeHu (cm. puc.5.), oueHmBaTb
TOHKOM/IEHOYHbIM Nonmepom. OCHOBa M3MepPeHNs — 3bdeKTMBHOCTb NpoLeccoB 06paboTKM N30AALMM

M3MeHEeHWe NPOBOAVMOCTM EMKOCTHOTO YyBCTBUTE/ILHOMO M ONepaTBHO YNPaBAAaTb UMK,

3/1EMEHTA OT OTHOCWUTE/IbHOTO BAIAaroHackIWEeHWa Mmacna.
MOHUTOPUHT r1cTepesmca (CM. puc.6.) OTHOCUTENBHOTO
B/1IarOHACbILLEHWA B 33BUCUMOCTM OT TEMMEPATYPbI
no3sonfaeT HabntoaaTb ero dopmy. Y3kaa durypa
C BNAXKHOCTbIO HUKe 20% MoKasblBaeT UCMPaBHbIN

® TpaHchOpPMaTOp, B TO BPEMSA KaK LUMPOKNIA TrCTEpesuc,
NpeBbIWatoLWMA OTHOCUTENbHOE HacblWweHne 20%
® (TR P1), cBMAETENLCTBYET O BNAXKHOM U HEHAZEKHOM

TpaHchopmaTope.

Nonumep- C(dp) ~ %RSm

CeHcopbl aTYMKOB HEMPEPbLIBHO M3MEPSIOT TEMMepaTypy
Macsia U ero OoTHOCUTEe/IbHOE B/1aroHacblleHne
(aKTMBHOCTb BO/IbI) NMPMW AaHHOW TemnepaType. .
Mcnonb3ysa Ko3GpOULMEHTbI PaCTBOPMMOCTY BOAbI o 2 30 40 50 6 70 & %0 100

v Temnepartypa macna, ‘C
B TPaHCPOPMATOPHOM Macse (3aBOACKan HaCTPOiKa),
BHYTPEHHVIV MVIKPOMPOLECCOP AiaTHMKa NEPECINTLIBAET Puc.6. MeTau ructepesmnca B 3aBUCUMOCTM OT OTHOCUTE/IBHOTO
OTHOCUTE/IbHOE B/IaroHachllleH1e B abcontoTHoe BNIAroHacbIlWeHna 1 TemnepaTypbl B TpaHcpopmaTopax ¢ pasHbim
B/1arocogepxaHmne macna, BblpaxXeHHoe B 4aCTAX YPOBHEM BAAXKHOCTH *
Ha MUAAMOH (ppm Wau r/T).

OTHOCUTENbHOE BRaroHacblwexue, %RS

* CUTP3 M3mepeHne 1 OLeHKa BAAXKHOCTU B TPAHCHOPMATOPHON U30NALMM — OLEHKa
XMMUYECKMX METOA0B M €MKOCTHbIX JAaTYMKOB BNAXKHOCTK, cTp. 100

AO «HMO «Ctpumep» 11



2. MOHUTOPUHT paboTbl y3N10B MOAY/IbHOW CUCTEMDI

MMNyNbCHbIN CYETUMK IMTPOB — PACXOA0MED, CAYKUT
[ONA KOHTPOAA HaAMYMA NOTOKa B TpyboNpoBoAe MoAayAA,
onpefenseT obbem nepekayeHHOro macna

MHAMKaTOp NOTOKA — C/YKUT A1 BU3yain3aumm
LMPKYAALMM Macna

MonnaBKOBbIW AaTYMK YPOBHA — BCTPamBaeTcA B MOAAOH
B HWXKHEeN YacTu moayna TRANSEC, npeaHasHayeH

[O1A KOHTPONA repMEeTUYHOCTN COEAMHEHUI MOYAA,
OTCYTCTBMA yTeyeKk macna

Tepmogatumk LLUMY — ycTaHaB/MBaeTcs Ha 3aAHen
cTeHKke LMY, npeaHasHavyeH 418 KOHTPOA
TemnepaTtypHoro pexuma LMY

Hannume AaTyMKoB MOHUTOPMHIA Y3/10B MOAY/1bHOM
cuctembl TRANSEC no3sonset obecneyntb HaaeKHyo
NOAKOHTPO/bHYIO PaboTy TEXHONOMMM B aBTOMATUYECKOM
pexrme 6e3 NoCTOAHHOTO HaZ30pa NepcoHana. Tak,

npv 06HapyKeHMn CobbITUI, CBA3AHHbIX CO CHUMKEHWEM
HaaeXHoCTU n/unn abdekTnaHocTM paboTbl TRANSEC
(nosaBneHune yTeyek, aBapnitHoe M3MeHeHne TemnepaTypsbl
Macna, aBapuMinHoe n3MeHeHne NapameTpoB U30AALMN,
ncyepnaHue pecypca copbeHTa), cpaboTatoT YCTaBKM
CUCTEMbI Ha yBEOMAEHME U/UAK OTKAOYEHNE MOAYAA.

12

AHANTUTUYECKWUIA AMMAPAT
TRANSEC

B PacyeT 0CTaTO4HOro pecypca aacopbeHTa

B NporHosMpoBaHue Aatbl 06CNyKMBaHUA
TpaHchopmaTopa — 3ameHbl agcopbeHTa

B YnpasneHne Moay/bHOM cucTemMoin 06paboTKm

N30MALMM Ha OCHOBE MOTOKA LMdPOBbLIX AaHHbIX
(M3mepeHnit napameTpoB U30AALMN)

www.streamer.ru



PASHOOBPA3WNE PELLEHWN MOHUTOPUHIA
MOAYTbHOW CUCTEMbl TRANSEC.
CMoCObbl BUSYATTUSALUNW OAHHBIX

LWWKA® MOHUTOPUHIA U YINTIPABJIEHUA
BEPCUA AMi

Bepcua AMi TRANSEC obecneynBaeT HenpepbiBHbIN
KOHTPO/b TeMNepaTypbl U BNAru B Macie Ha BXo4e 1 Ha
Bbixoae moayna TRANSEC, a Takxke Temnepatypbl LLUIMY.
MpeaycMOTpeHa CUrHaNM3aLma npu cpabaTbiBaHUM
YCTaHOBOK Ha aBapuitHyto TeMnepaTypy M BNAXKHOCTb
Macna, OTKa3 AaT4YMKOB. DTO NO3BOAET OTC/NEKMBATD

B pPeXMMe peasbHOro BpemeHM TeyeHne npolecca
M3BNEYEHWA BOAbI, KOHTPOAMPOBATL YPOBEHb BAAXKHOCTU
MN30M19UMK TpaHchOpPMaTopa, a TakkKe obecrneynsaTtb
HaZeXHyto paboTy 9NEKTPOHWMKM.

LUKA® MOHUTOPUHIA U YITIPABJIEHUA
BEPCUA WSi

Bepcuma WSi TRANSEC obecneunBaeT HenpepbIBHbIN
MOHWUTOPWHF TEMMNEPATypPbl 1 BNArv B Macse Ha BXxoae

1 Ha Bbixoae moayna TRANSEC, MOHUTOPUHTI BNaXKHOCTK
H6ymaru, NoToKka Macna, NPoTeYKM, KoAn4ecTsa
N3BJIEYEHHOM BOAbI, pecypca aacopbeHTa, a TaKKe
Temnepatypbl LLUMY. MNMpeaycmoTtpeHa curHanmsauma npu
cpabaTbiBaHMM YCTAHOBOK Ha aBapuiHble TeMnepaTypy,
B/IA*KHOCTb Macna U Bymaru, NoToK, NPOTEeUKM, N3HOC
aficopbeHTa 1 0TKa3 AaT4MKOB. DTO NO3BOAAET, MOMUMO
KOHTPO/A MNPOLLECCOB OCYLUKM M COCTOAHMWA M30NALLMK,
obecneynTb NOTOK UMPOBLIX AaHHBIX 414 NAAHMPOBAHWA
TOWP n ynpaBneHus pexnmamm tpaHchopmatopa.

YOANEHHbBIV JOCTYMN K LLMOPOBOW CPEAE
TRANSEC C JTIOBOI0 YCTPOUCTBA

BO3MOKHbI PasinyHble BapUaHTbl Mepesayun AaHHbIX B CUCTEMbI BEPXHETO YPOBHSA: BbIrPy3Ka Ha CMeHHbIM USB-HocuTenb
daiina B bopmate csv; yaaneHHoe ckaumBaHue daiina no npotokony FTP; yaaneHHbIM NPOCMOTP 3KpaHa yCTPOKCTBa

1 TpeHao8 no TexHonornm VNC (yaaneHHbin 40CTyN K 3KpaHy) ¢ KomnbioTepa 1Mbo mobunsHoro ycrpoiictsa i0S/Android;
Onpoc M3Mepsemblx BeNMYMH cuctemamm SCADA 3aka3zumKka no npotokony Modbus TCP. Yao6HbI nHTepdelic ana

NpPOCMOTpa W yNpasieHUs AaHHbIMU.

TpeHabl abCONOTHOM BNAXKHOCTM Macna
1 Temneparypsbl

lpaduK BNaroHacbIWeHUs B 3aBUCUMOCTH OT
TemnepaTypHOro ructepesuca

TpeHAp! BNaroHacbileHna macna
1 TemnepaTypbl

3KpaH AHANTUTUKN

AO «HMO «Ctpumep»

JKpaH HacTpoeK. BBoa ycTaBok, BbI6Op A3biKa

3KpaH cobbITUit. MpocMoTp aBapUMHbIX
cobbITnit
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KOHCTPYKUWNA MOAYJTA MOHUTOPWHIA

N BOCCTAHOBJTEHINA

NSOJTALNN

MACJIOHATTOJTHEHHOT O TPAHCOOPMATOPHOI O

OBOPYLOBAHWA

CKOpOCTb NOTOKA
PunbTp TBEPADIX YACTUL,

Martepuan

Pa6ouunit guanasoH TemnepaTtyp macna
Pa3pelléHHble YCI0BUA OKpYrKatoLeli cpeapbl
Knacc 3awuTtol

HanpsaxeHue nuTaHuA ogHOopa3HOM ceTM NnepemMeHHOro
TOoKa 50 Ny,

MNoTtpebnaemas mowHOCTb

MoHuUTOpUHF

FabaputHble pasmepbl mogyns, AxLLxB
FabaputHbie pasmepbl mogynsa B LLUH, AxLLxB
Macca moayns (BKio4as UMAMHAPbI)

Macca mogyns co LLUH

Bpemsa moHTaxa

Likad ans Hapy:KHOI ycTaHOBKM (LLIH)

14

1 9 6 181011 12 1. Pama
1 1 1 [ 1 1
LI T 2. BnyckHOM WapoBOK KpaH
Lo - 3. Hacoc
é ! 1
1o . . ----16 4. [laTyuK BNarocoepxaHua n TemnepaTtypbl Macaa Ha BXOAEe
& @
lo-m 5.  ®uabtp npeaoumctki macnaa (10 MKm)
6. CoeanHUTENbHbIE TPYOONPOBOAbI
_______ e 7.  Pe3epsyapbl agcopbumm
8. [MpobooTbopHbIM KpaH Ha BXoae
C====== 17 9. BosayxonepenyckHon KpaH mexay 1 n 2 pesepsyapamm
10. DWALTP TOHKOW OYMCTKM (3 MKM)
11. [aTymk BNarocoAepaHma n TemnepaTypbl Macaa Ha Bbixoae
13
.- __14 12. [easpatop
4 13. Bo3ayxonepenycKHOM KpaH AeaspaTopa
o
o e o 8 14. TpobooTOOPHBIV KpaH Ha BbIXoae
-----2 15. WNHAuKaTop noTOKa
(] ® - o o
| ! c- 16. BbINyCKHOM WAPOBOM KpaH
1
! ! 17. WKad moHUTOpUHra W ynpasaeHms (LLIMY)
¢ : : 18. Pacxomomep
: . E : 19. TlonnaBKOBbIM AATYMK YPOBHA
1
: M 20. MoaaoH
1
| L0 o
I 1 1 1 |
1 1 1 I I
1 1 1 1 '
6 19 15 20 5 MpousBoacTBO Ha Tepputopun PO
CL1 CL3
PekomeHgyemas SHom TpaHchopmatopa Huxe 10 MBA 10 MBA v Bbiwe
Mornowatowan EMKOCTb LUINHAPOB 3—4 nuTpa 10-12 nutpos

350-400 nnTpoB. B Yac

10 MKM Ha BXoZe 1 3 MKM Ha BbIxoae
13 moaynbHom cuctembl TRANSEC

CTanb C NOPOLIKOBLIM MOKPLITUEM W HEprKaBeloLLaa cTalb
ot 0 no 105°C
oT-40 no +60°C
IP65

240 B

He 6onee 2,2 kBT

[LocTyneH 8 onumu (cmoTpu cTparmuy 10)

1000 x 354 x 2004 mm 1250 x 354 x 2004 mm
1045 x 413 x 2077 mm 1328 x 413 x 2077 mm
155+210 kr 250+310 kr
185+240 kr 280+340 kr

OT 4 yacos, 2 YenoBekKa

OnNuMOHaNbHO. AKOMUHUIA UK HEPXKaBetoLana CTab

www.streamer.ru



NMPUHLUWTT PABOTBI MOAYJTA TRANSEC

Mpu HanonHeHUn yueonntTom mapkm NaA

OcylweHre macen 0CHOBaHO Ha aACOPOLMOHHON OYNCTKeE,
3aK/IloYatoLLenca B NepKoaALMmM Yepes CTalMoHapHbIN
CNOW FPaHyNIMPOBAHHOIO aAcopbeHTa: LeoanTa Mapkn
NaA. Lleonnt NaA, nmetoLwmii pasmep nop, 6113Knit

K pasmepy Monekyn Bopl- 3—4 A, nsbupatensHo
nornoliaet Bnary, obecnevnsan ryboKyO OCYLLIKY MacAa.

OcylueHune TBepaon M30aAUMK OCHOBAHO Ha
andody3rMoHHOM addeKTe. bnarogapa HenpepbIBHOMY
COKpALLEHWNIO KOIMYECTBA BO/bl B Mac/le Baara u3 TBepaom
M301ALMM, MOAYMHAACH 3aKOHY PaBHOBECUS, MUTPUPYET

B MaC/10, @ 3aTeM, NPU NPOXOKAEHUN Mac/a Yepes MOAY/b,
BHOBb a4CcOpOMpyeTCca LeoNUTOM. TaKoW UMKANYECKNIA
3¢ddeKT Nno3BonsAET MYyHOKO OCyLaTh TBEPAYIO M30AALMIO
0H6MOTOK LLaAALLMM crnocobom (6e3 TpaBMMpytoLero
BO3EMCTBMA BbICOKMX TEMMEPATYP M BaKyyMa).

CNnocobbl YCTAHOBKN MOAYNIA TRANSEC

BNATA CPOK

B BYMATE CNYXBbl
[ ]
> \I/ T T
SNEKTPUY. HATPY3,
MPOYHOCTb CMOCOBH.

@  B/IIATA/KMUCAIOTHI (MPO/. OKMUCA.)
MAC/O

LEO/IUT NaA/CUINKATENb KCKI

3a cyeT MosIeKyNApHO-cMToBOTO addekTa ueonnt NaA

HE BAUAET Ha NPEAMKTUBHYIO ANarHOCTMKY: He Norowaer
AHTUMOKMCINTE/NbHbIE NPUCAAKN, ANArHOCTUYECKME rasbl

1 GypaHoBble MPOM3BOAHbIE.

Mpu HanonHeHuU cunukarenem mapku KCKr

PereHepalya maces oCHOBaHa Ha aAcopbLmmM NpoayKTOB
cTapeHus, 06pasyroLmMxCca B MPOLLECCe OKUCNEHNUA,
MEeTOZ0M NEPKONALMM Yepes CTaLMOHAPHbIN C0M
afcopbeHTa: KpYNHONOPUCTOrO rpaHyAMPOBaHHOTO
cunukarens KCKI. Cununkarens KCKT, umetowmii cpeaHuia
paauyc nop 50-70 A, nsenekaet NPOAYKTbI CTApeHMA 13
macna.

Mpwu akcnayataumm TRANSEC Ha OTKpbITOM BO34yXe
HeobX0AMMO MCNONb30BaTh WKad ANA HAPYKHOWM
yCTaHoBKM (LLH)

T

=)

O

Tpybbl U3 HepsKaBetoLwel cTanm

Ha TpaHcdopmatop

AO «HMO «Ctpumep»

m— \|aCNOCTOMKME WNAHTW

OTAEeNnbHO CToALLMIA
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PASMEPbLI MOLYJTEV TRANSEC

CL1

CL3

16
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AMi

AMi

WSi

JNlokanbHbIN gucnnen

Perucrpauma gaHHbIX

CurHanusauma

3anonHeHue
UuMAnHApoOB

Oatunkn

AuctaHuMoHHOe
ynpasneHue

KommyHukauma

AO «HIMO «Ctpumep»

Temnepatypa v abCconoTHOE BAarocoepskaHmve

macna (ppm) Ha BXoAge M BbIXoAe, OTHOCUTEIbHOE
B/larOHacbllIeHWe Ha BXO/e, COCTOAHME AaTYMKOB
WM CUTHAN TPEBOTW, HACTPOMKM, OTYETbI, TPEHIbI

Temnepatypa 1 abcooTHOE BAarocoaepskarHme
Mac/a Ha BXOAE U BbIXOAE, OTHOCUTE/IbHOE
B/IArOHACbILIEHME HA BXOAE, CUTHA/bl TPEBOTH

UHAMKaUuMA 1 oTKAoYeHue: neperpes LLIMY;
npesbllWeHne A0NyCTUMOM TemnepaTypbl Macna.
UHAuKauma: npesbileHne 40NYyCTUMOro YPOBHA
OTHOCUTENIbHOTO B/IAarOHAChILLEHWA Macna;
npesbllWeHne A0NyCTUMOro YPOBHSA abCoNOTHOrO
B/1arocoiepKaHuna macna

HacbILLEeHHOCTb OLLeHMBAETCA HAa OCHOBE Pa3HMLLbI
MeXAy BXOLOM U BbIXOA0M abCoNOTHOTO
B/IAroCoAeprKaHua macaa (ppm)

2 BbICOKOTOYHbIX AATYMKa BNAXKHOCTU U
TemnepaTtypbl Macna, AaT4MK TemnepaTypbl LMY

HacTpoWkn curHannsaumm

Temnepatypa, abcontoTHoe BnarocoaepKaHmne
(ppm) 1 OTHOCKTENbHOE BNAroHachlLleHe Macna
Ha BXOZE M BbIXO/le, CoAepaHme Boapl B bymare,
COCTOSIHME Hacoca W AaTYnKa UK CUTHAN TPEBOTH,
HACTPOMKK, OTYETbI, TPEH/bI, YPOBEHb HACbILLEHMA
ancopbeHrTa, 06WMit 06bEM U3BNEYEHHOM BOAbI

Temnepatypa, abCoNOTHOE BAAarocoAepaHue 1
OTHOCUTENbHOE B/IarOHacbILIEHMe Macia Ha BXOAe
Y BbIXOE, CoAepsKaHue Boabl B Bymare, 0CTaTOuUHbI
PEeCcypc LEoNUTa, KOJIMYECTBO M3BEYEHHOM BOAbI,
06beM NepekayeHHoro macna, peKomeHayemas
[aTa 3aMeHbl LMAVHAPOB, MOTOK Macaa, CUrHabl
Tpesoru

UHAMKauma n otknoueHume: neperpes LWLMY;
npoTeyka Macna; npesbllUeHWe UaK NOHMKeHMe
[0MNYyCTMMOW TemnepaTypbl Mac/aa; nepecyLuka
n3onAaunn.

UHAMKauma: HU3KMIM NOTOK Mac/a; NpesbllleHne
[0MYyCTMMOrO YPOBHA OTHOCUTENBbHOTO
B/laroHachbIWeHMA Macna; npesbileHne
[0MNYyCTMMOrO YPOBHA BNarocoep:aHua TBepaon
N30M1ALUMN; HU3KMI OCTATOUHbIN pecypc LeonnTa

PaccumnTbiBaeTCs % OCTaTOMHOrO pecypca LeonunTa,
MPOrHO3MPYETCA AaTa OXKMAAEMOW 3aMeEHb!
UMANHAPOB

2 BbICOKOTOYHbIX AAT4YMKa BNAXKHOCTU U
TemnepaTypbl Macna; AaTYnK NPOTEYKM; AaTUMK
NOTOKa, AaTYnK Temnepatypb! LUMY

HacTponKu aBapuiMHbIX CUTHAN0B, YCNOBUA
OCTaHOBKM M Nepesanycka Hacoca

Yepes cetb 3G / 4G nnn Ethernet: TCP / IP (VNC, HTTP, FTP / SFTP, MODBUS) nnu USB-HakonuTesb
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ornuimn, 4OCTYTTHBIE C TRANSEC

1. BHELUHUW KOPNYC

WKad HapyKHOW ycTaHOBKM ana moayna TRANSEC
3awmTuT HMI 1 obopyaoBaHMe oT A0XKAA, NblAKW, Tenna

OT NPAMbIX CO/THEYHbIX Iy4ein n yasTpadunoneta. Kopnyc
N3roTaB/AMBAETCA M3 atOMUHUA UM HEPXKABEIOLWEN CTaNN.

2. IOTOK OBHAPY)XEHUA YTEYEK

[ocTtyneH Tonbko B Bepcumn WSi. O6HapyRnt

ntobyto yteuky macna B cucteme TRANSEC n nogact
COOTBETCTBYOUWMIA CUTHAN TPEBOTM 1 OTK/IKOYEHMA Hacoca.
KombuHupyemasa onumsa co wrabom HapyKHOM YCTaHOBKM
(AnA 3aWMTbl OT aTMOChEpPHbIX 0Ca/IKOB M BaHAA/I0B)

N CONEHOWAHBIM BMYCKHbIM KAanaHom, Ana 6/10KMPOBKM
UMPKYAALMW MAcia B C/Tydae yTeukn machna.

3. YAOBHOE NOAKJTIOYEHUE
YEPE3 ®JIAHLUbI

[na noakntoveHna TRANSEC He TpebyeTca BHOCUTb
N3MEHEHMA B KOHCTPYKLMIO TpaHchopmaTopa. Mpu
MHCNeKUmMmM TpaHchopmaTopa BbIOMPAOTCA YA0OHbIE TOYKM
NOLKOYEHMA K MacaocucTeme. bpuraga MOHTaXKHUKOB
OCHallaeTca cnewmanbHo NOAroTOBAEHHbIMM Ha

3aBoZie GnaHLaMu, C MOMOLLLbIO KOTOPbIX MOAKAOYEHNE
BbINOAHAETCA ObICTPO. B HEKOTOPbIX C/IY4aAX BOSMOMXKHO
noakntoyeHre TRANSEC Ha obopyaoBaHMe noa, HarpysKom.

3. TMBPUAHDIE PELLEHUA TRANSEC

ol L C CUICTEMAMU MOHUTOPUHTA
— NMAPAMETPOB MACJIA

- 5] N BosamoxkHo goocHaweHne moayna TRANSEC Toukamm
npUcoeanHEHNA CUCTEM MOHUTOPUHIA NAapaMeTpOB Mac/a

—1—f1—f (aHanM3a pacTBOPEHHbIX B Mac/ie AMarHoCTMYeCKMX ra3os,
ujuju — 371eKTPONPOBOAHOCTM Maca, Kiacca YMCTOTbl Macaa)
Uiw w
E E E s 3rasa
C|CC
EIE B il
—_— — | — ’ :ﬂmﬂn 1ra3
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HOMEHKJTATYPA TRANSEC

Mopynb TRANSEC

HanonHuutenb

Konunuecrso
pesepByapos
apcopbuum

Cucrema
MOHWUTOPUHIa

MoHTax

Hacoc/MNapameTpbl
NUTaloLWEN ceTn

Macno B umnuHgpax

dunbTpbl

Bepcua

Knumatuyeckoe
MUCNosIHeHue

TR. X X. X -X X -A -X -X|-6
Leonnt NaA C L
Cunukarens KCKI S G
KOMBUHMPOBaHHbIN c s
1 1
3 3
3: 2 3aM0/HeHbl Leonntom, 1 — cunmkarenem A
3: 1 3an0/IHEH LLEOSIUTOM, 2 — CUANKArenem B
be3 moHuTOpPUHra 0 O
1-ro yposHa: aucnneir; PPM; Temn; %RS; curHannsauma A M
2-ro ypoBHa: gucnnei; PPM; Temn; %RS; curHanmsauma W S
N aBTOMATUKA; aHa/IMTMKa, HacblLLeHNe UMAUHAPOB
CTaHAapTHasA pama (415 yCTaHOBKM PALOM C TpaHChOpMaTopom, A
Ha TpaHchopmaTope, Ha CTeHe)
50y, 240B 5
60 Iy; 1208 6
HenHrmbuposaHHoe HadpTEHOBOE MAC/O U
NHrmbrnpoBaHHOe HahTeEHOBOE Mac/o |
MHble M301ALUMOHHbIE MAc/aa U/UAK C coaepskaHnem ]
HBUHapHbIX NpUcagoK
CTaHaapTHas KomnaekTauma — 2 dunbTpa: Ha Bxogde — Ha 10 MKm, 6

Ha BbIXO4e — Ha 3 MKM

onumMn KOMMYHUKALIUKN

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

AKCECCYAPDI

TR.AC.NCYL.01.iW
TR.AC.NCYL.03.iW
TR.AC.IKIT.OO.WW

TR.AC.ENCL.P1.iW
TR.AC.ENCL.P3.iW

AO «HMO «Ctpumep»

BO/NIOKOHHO-OMTUYECKMIA poyTep
GSM-poyTep (2G,3G and 4G(LTE))

1 HOBbIV UMAMHAP
3 HOBbIX LMAMHAPA

MOHTaXHbI KOMMIEKT:
nonbupaerca UHANBKUAYANBHO

lWKad c n3onaumen ana CL1

LLikad c n3onaumen ana CL3

YCNYTH

TR.SR.REGE.O1L.WW
TR.SR.REGE.03.WW
TR.SR.SINS.00.WW
TR.SR.INSP.OO.WW
TR.SR.MONL.UPWW

3ameHa 1 unmanHapa

3ameHa 3 UMAnMHAPOB
LlepmoHTax

MHcnekuma TpaHchopmaTopa

YCTaHOBKa WKada MOHUTOPUHTa

.1

-YXnN
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OOPOIOV NN MPOOYKT TRANSEC?

Moaynb TRANSEC pgewesne B 1,4 pasa

AerasauMoHHbIX MaC/TOOHNCTUTENbHbBIX CUCTEM.

AUCKOHTUPOBAHHbINA CPOK

OKYMAEMOCTU MHBECTULUA HA
3AKYTKY TRANSEC - 10 4 JIET

MCTOYHUKUN IKOHOMUMN:

B CHM}KeHuUe 3aTpaT Ha KanuTasibHble PEMOHTbI
3a CYET UCK/IOYEHMA/CHUKEHMA 3aTPaT Ha PaboTbl
MO BOCCTAHOB/IEHMIO/OCYLLIKE U30NALMM

B CHUKEeHMe 3aTpaT HAa aBapUifiHO-BOCCTaHOBUTE/IbHbIE
PEMOHTbI 33 CHET CHUKEHWA KOMMYECTBA OTKA30B
TPaHCHOPMATOPOB MO NMPUYMHE MIOXON U30AALUN

B CHUXKEHMe aMOPTU3aLUOHHbIX OTYUCIEHUNA
Ha TpaHchOPMATOPbI 33 CYET YBE/IMYEHNA CPOKA
NoIE3HOrO UCMO/b30BaHUA TPAHCHOPMATOPOB

CTtoMmocTb paboT N0 BOCCTaHOB/IEHUIO
nsonauum texHonornamm TRANSEC Huxke:

B 15 Pa3 cTOMMOCTM KannTasibHOTO PEMOHTa MO OCYLLUKe
N3015UMM OOMOTOK METOZOM TEPMOBaKyyYMHOM Anddy3nn
C CyWKOW Macna;

B 2,6 Pa3a ctoMmocTu cpeaHero pemoHTa Mo ocyLlKe
TpaHcHOPMaATOPHOro macna AerasalMoOHHONM YCTaHOBKOM
XO3AMNCTBEHHbBIM CNOCOHOM.

McKAtoueHMe ynyLeHHOM BbIroAbl OT MHBECTMPOBAHMSA
OT/IOXKEHHbIX KanuTasibHbIX 3aTPAT Ha MOKYMKY HOBOTO
TpaHchopmaTopa.

HAMNPUMEP:

[na cunosoro TpaHcdopmaTopa ctommocTbto 40 000 Thic.
pybnein, npn yctaHoske TRANSEC Ha 20-m roay
SKCMyaTaLmMmM, NPOANEHMM CPOKa aKcnayaTaumn Ha 10 ner,
CTaBKe MHBECTMPOBaHMA 5% — dUHaAHCOBaA BbIroAa
coctaBuT 16 183 Tbic. pybnei.

OEVNCTBUA NMPU MCHEPMAHNK PECYPCA
ALOCOPBEHTA B UNJTNHPAX

Ob6patnTbCa K MmecTHbIM NpeacTasutenam AO «HIMO
«Ctpumep». Cneumannctbl AO «HIMO «CTtpumep» HanayT
ONTUMaA/IbHOE PeLleHne No PACMONOKEHNUIO CEPBUCHbBIX
LLeHTPOB, CMOCODHbIX OPraHWM30BaTb 3aMeHy LMANHAPOB
Ha HoBble. CepBUCHbIE LIEeHTPbl MMEIOT 3aMac roToBbIX
UMAMHAPOB O/1A 3aMeHbI.

OOMH UMAMHAP MmoAaynbHOM cucTembl TRANSEC,
HamoaHeHHbIN Leonntom NaA, cnocobeH n3Bneyb 0KoIo
3 IMTPOB BOAbI A0 NMOAHOrO HacklWeHnA. CKOpoCTb
HaCbIWeHNA LMANHAPOB BOAOW 3aBUCUT OT MCXOAHOM
YBNAXHEHHOCTW M30aAUMK TpaHCchopmaTopa 1 ero
paboyein Harpysku, Nnpu KoTopoit pabotaeT TRANSEC
(uem BbIlLe HarpysKa, Tem ObiCTpee NpoTeKaeT NpoLecc
M3BJIEYEHUA BNarw).

Unnnnapsl moaynbHo cnctembl TRANSEC moryT 6bI1Tb
HamoAHeHbl cuanKarenem mapku KCKI (Mam nHbIM
afcopbeHTOM), HacbILEHWE KOTOPOTro NPOAYKTaMM
OKMCNEeHWA ycTaHaBAMBAETCA N0 obnatH-n3MepeHnam
Mac/a: KNCNOTHOE YNCNIO, BOAOPACTBOPMMbIE KUCAOTbI

M TaHreHc genbta. CKOPOCTb HACbIWEeHWA UMAMHAPOB
NPOAYKTaMu CTapeHMa 3aBUCUT OT MCXOLHOM KMCAOTHOCTM
macna.
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3ameHa Tpex UMAMHAPOB C afcopbEeHTOM, MMEeoLWMM
M3PaCcXo0BaHHbIV pecypc, MOXKeT ObiTb NpoBeaeHa
B TeyeHne 30 MUHYT Ha TpaHchOpPMaTope NoA, Harpy3Kom.

XapaKTepucTmku CpegHee Bpemsa gna

ussneueHus 10 nutpos

BNaru
TpaHcdopmaTop c cogep-

’KaHUeMm BNaru B TBepaom 5 ner
nsonaumm <1%

TpaHcdpopmaTtop ¢ coaep-

’KaHMem BAaru B TBepaom 2 roga

nsonauum 2%

TpaHchopmatop c copep-
YKaHMeMm Bnaru B TBepaoii
usonaumm >3%

6—-12 mecaues

www.streamer.ru



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

Mogaynb TRANSEC 6bin ycTaHOBAEH B HOAbpe 2017

A6contoTHoe BharocoaepkaHue, r/T PPM

rofa Ha TpexdasHbix TpaHchopmaTopax General Electric

Hanps»eHnem 115/13,2 kKB mouHocTbio 40 MBA /7' ‘\ \\ “
(1970 ropma n3roToBaeHUs) B paioHe [lammama, =

CaynoBckaa ApaBua. BNaxkHOCTb TBEPAOM M301ALUN

nocturna 6onee 5%, Tpebosanack cpoyHaa cywka. MNocne
ycTaHoBKM moayna TRANSEC 3abnKCMpOBaHO CHUMKEHNE

BnaxHocte PPM

abcontoTHoro B/1arocoaepxaHmna macna, 4To Bbl3Ba/si0

_~
Temneparypa °C

yayyweHne npobUBHOMO HanpAXKeHWA macaa. Ha BTopom

3Tane npouecca, nocse OCyWwKn macsa, Ha4nmHaeTCA

npouecc n3snevyeHna soabl 13 6yM8I’VI.

Ha aByx rpadukax 3a nepsbli rof, Bbl MOXeTe BUAETD, YTO
CHW»KaeTcA abCcoNtoTHOe BNarocoepKaHnA BXOAALLEro

B TRANSEC macna. [Tpn aTOM B TeUEHME YXKe NepBOro

rofa yCTaHOB/IEHO CHUXEHMe BIarocoaepXaHune

bymaru ¢ 5% Ao npumepHo 3%. M3 rpaduka BMAHO, 4TO

B Te4YeHue BTOpOro roga sxkcnayataumm TRANSEC 3HaveHmA
abCoNtoTHOrO BNAroCoAepaHMA Ha BXOZE W BbIXOAe ¢

—_—empin Tempout emSmsPPM I emmmPPI Ot

% Bnaru B 6ymare

TRANSEC npaKTuyecku CpaBHANCD, YTO YKa3blBaeT

Ha McyepnaHue pecypca aacopbeHTa B UMANHAPAX

TRANSEC. 370 noateep»aaeTtca yBe/IMYeHnem

cogepskaHna Boabl B bymare 00 4% B KOHLLE BTOPOTO

roga. [Ans BocctaHoBneHus pabotocnocobHocTn TRANSEC

0

M UCKOYEHMS NMPOLIECCOB AeCoPOUMM BNATU MOANEKNT

. &S
33aMEHWTb HacCbIWEeHHbIe BIaron LMAMHAPLI HOBbIMMU, o o7 % 7

3aM0/IHEHHbIMW HOBbIM MOArOTOB/NEHHbIM aACOPHEHTOM.
Taknm obpasom 3a 1 roa 13 TpaHchopmaTopa Obiio
M3BJIeYEeHO OKOJI0 12 NNTPOB BOAbI.

3 oY e e & Y oor oY
Qo & N & S Q & < > »
AN SN RN AR NN

BOJIEE TPEX JIET YCIELWHOIO OT1bITA
[MTPUMEHEHWA MOAYITA TRANSEC B PO

HaumeHoBaHMe opraHusauum Tun TpaHchopmaTtopa

Konnuectso yaaneHHo Boabl
13 U30NALMMK, KI

TATHI 20000/110/35/6
TATH 40000/110/35/6
TPALH-63000/110
TPALH-63000/110
T/TH-63000/110-76Y1
TPALH-63000/110-Y16
TAL-125000/220-YX/11
T/L-125000/110
3TLHB-20000/10
YTMPY-3500/10
TMH-2500/35/10
T/HC-10000/35
TPALH- 80000/110/-75Y1

DneKTpuyeckue cetu

[eHepauyma

Taxkenan NPOMbILIEHHOCTb
(HedTb, meTannyprus, TpaHcnopT)

AO «HMO «Ctpumep»

7,58 kr3a 10 mecaues
5,82 kr3a 10 mecAues
4,7 Kr 3a 7 mecaues
3,04 Kkr 3a 2 mecAaua
1,94 kr 3a 4 mecaua
2,86 Kr 3a 3 mecaua
7,04 kr 3a 3 mecAla
22 Kr3a 9 mecaues
1,8 kr3a 1 mecsu,
4,2 Kr 3a 6 mecaues
1 Kr3a 7 mecqaues
5,7 kr 3a 10 mecAues

2,9 Kr 3a 9 mecAaues
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K KOHLUY 20271 TOOA YCTAHOBJTEHO BOJIEE
2500 EAVNHWL TRANSEC

KPYMHbIE KJIMEHTbI 3A PYBEXXOM:

586 mogynei
[eHepauma

A LST@’ M e'on "-‘d; == 157 moayneii

[lpyrne

92 mopayns

Taxenaa NPOMbILLIEHHOCT
(Hedtb, meTannyprus,
TPaHCMnopT)

(BRUSH]| o =2~ EDF

1241 moaynb
SneKkTprYeckmne cetn

\“
=
””[l R%“t\lls(r)rks >

Delivering your electricity Gaz de France

KPYMNHbIE KJIMEHTbI HA TEPPUTOPUU PO:

7 mopyneii
Taxenas NPOMbILLIEHHOCTE
(HedTb, MeTannyprvig, TpaHcnopT)

4 mopayns

leHepauua

7‘§ POCCETHU

©ﬂETPOCTAﬂb Crnznrom

28 mopgyneii

JneKkTpruyeckme cetu

TRANSEC PEKOMEHAYIOT 3ABOAbl-U3rOTOBUTEJZIU TPAHCOPOPMATOPOB:

D AL Hk HR

ERSO FAIDID

ENERGY SOLUTIONS
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AO «HMO «CTPUMEP»
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