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SEA Eco+P

Pa3susaem AJIbTeEPHATUBHYIO SHEpPreTuky BMecrTe!

KomnaHusa C3A aHOHCUpYeT BblNYCk crieymnasibHon cepumn TpaHcopmMmaTopos
BbICOKOro KauecTsa AJ19 BO306HOBIIEMON SHEpPreTuKu.

SEA Eco+P — npeanbHbl 4519 NpUMEHEHNS B peweHnaX AN BETPO3HepreTuku,
COJIHEUHbIX 3JIeKTPOCTaHUMIN, YCTaHOBKaX NMNoNyueHus sHeprum ns momacc.

Cyxue Tpancpopmartopbl
cepuu SEA Eco+P

CrneumnanbvHasa cepusi CYxmx TpaHcHOPMaTOpPOB C INTON
nsonauunen Tuna TTR ANg anbTepHAaTUBHOWM SHEPreTUKW:

e 4NN reNnosHepreTUUYecKmnX CTaHuum;
e NS CONTHEYHbLX 6aTapen — ¢ pacwensieHHbIMU 06MOTKaMU;

e 719 BETPO3HEepreTuyecknx ycTtaHOBOK — BblCOKas
YCTOMNUMBOCTb K aTMOCHEpPHbIM BO3AEUCTBUSM
(BNa)KHOCTb, KOHAEHCAT U TA.);

e AN KOFeHepauMOHHbLIX YCTAaHOBOK — MOBblwatowme
TpaHchopMaTopbl C NOBLIWEHHOK CTOMKOCTbLIO K
BMGpaUUSAM, MEXaHUUYECKUM U SIeKTPUUECKUM BO3AENCTBUSM.



O6wwue xapakrepuctuku TpaHcopmatopoB cepun TTR

TpaHcdopmatopsl cepun TTR 4BNAKTCA TpaHCopMaTopamm Cyxo-
ro TMna C NUTON n3onsaumen n ABNAKTCA anbTepPHATUBON TpaanLm-
OHHbIM MacnsiHbIM TpaHcgopmaTopam.

WtanbsHckas komnauus SEA SpA ocHosaHHasi B 1959 rogy 3aHu-
MaeTcs pa3paboTKoM M MPOM3BOACTBOM TPaHCOPMATOPOB 3TOTO
tvna ¢ 1975 ropa.

Bnarogapst MHHOBALMOHHBIM KOHCTPYKTUBHBIM PELIEHUsM, YHUBEP-
CanbHOCTW NPUMEHSEMbIX KOMMOHEHTOB 1 COBPEMEHHOMY TEXHOIO-
rmyeckomy obopyaoBaHUIO, KOMMaHUS 3aHUMAET OAHO W3 BeAyLUMX
MECT Cpeam NpeanpuaTuiA, paboTaroLyx B 3TOM OTPACHMN.
TpaHchopmatopel cepun TTR npegHasHayeHbl Ans NpUMEHEHNS,
Kak B FOPOACKMX SMEKTPOCETSX, TaK W B SMEKTPOCHAOXEHUM OTBET-
CTBEHHbIX Y3M0B KPYMHbIX MPOMBILUNEHHbIX NpeanpusTuin, obecne-
4nBas Npu 3TOM CneaytLLe NpenmyLLeCTBa:

v OxpaHy 340p0Bbsi U MaKCMManbHYH 6e30MacHOCTb.
Vcnonbayemble Matepuarsl SBASOTCS CamoracsLLMM1Cs U B
Cny4yae BO3HUKHOBEHMS NOXapa He BblAENSOT SA0BUTbIX ra30B

V' DKOHOMMIO NpM 3KCNyaTaLum n 06CNyXUBaHUM.
3HauMTENbHO CcokpalaeTcs BpeMs 1 06beMbl NEPUOAMYECKX OCMOTPOB 1 Onepauuii no obcnyxueaHno. Het
HeobX0AMMOCTI CNeanTb 3a COCTOSHUEM TPaHC(OPMATOPHOrO Macna Unu Cenukorens, UCnonb3yemoro Ans
CYLLKW BO3ayXa.

v MakcMmanbHy HageXHOCTb.
Komnanms SEA SpA obecneunBaeT MakCMManbHbIA KOHTPOSb KayecTBa Ha BCeX 3Tanax NpOW3BOACTBA
TpaHCcOPMaTOPOB, HaUMHAs C NOAFOTOBKA NPOU3BOACTBEHHOM AOKYMEHTALMM U 3aKaHuMBasi MPOTOKOIIOM 3a-
BOACKMX MCMbITaHWA. OTCYTCTBME NErko BOCMIaMEHSIOLLENCS KMOKOCTH CYLLECTBEHHO obneryaeT 3agady npo-
eKTUPOBLUMKA Ha CTaguu NPUHATUS KOHCTPYKTOPCKUX peLleHni, npuaaeT emy bonblue csobodbl U rmbkocTy
ANS NPUHATUS ONTUMAnbHBLIX TEXHUYECKNX pelleHunid. Bee aTu npemmyliectBa 0COBEHHO LEHHbI TaM, rae K
000pyaOoBaHMI0 NPeLbABNATCA XKecTkme TpeboBaHUsS B OTHOLIEHMM MOXapobe3onacHOCTM U HaLEeXHOCTMW.
Hanpumep, npu ctpountensCTBe 60mnbHNL, 0BLIECTBEHHbIX 3aBEAEHWN, a3PONOPTOB, METPOMNONUTEHOB, Yrieao-
OblBalOLMX WaxT, HedhTefobbIBaAKLLMX NNATHOPM, aTOMHbIX 3IEKTPOCTAHLMIA, B CYAOCTPOEHUN U T.4.
CornacHo MYE cTponTensCcTBO BCTPOEHHbIX U NMPUCTPOEHHBIX TPAHCHOPMATOPHbIX MOACTAHLMA BbIMOMHAETCS
TONbKO C MPUMEHEHNEM CYXUX TPaHCHOPMaTOPOB.

MpeumywecTBa ucnonb3oBaHma TTR

B Ykpaure TpaHcchopmatopbl cepumn TTR ycnewwHo npowsv ceptudukauuto no cucteme YKPCENPO (ctp. 2), a Tak-
KE VMEIOT NONOXKUTENBHOE 3aKNIOYEHNE CaHUTaPHO-ANUAEMMONOMMYECKO akenepTuabl (CTp. 14).

TpaHchopmaTopbl UMEKT COOTBETCTBYHOLLYIO MOMOXUTENbHYIO OLEHKY (CTp. 15) Ha npeameT NpUMEHEHWUs B dnek-
Tpuyeckux cetsix Ha obbektax MMHTOM3HEPTO.

CnekTp Nnpon3BoaUMON NPOAYKLNUM

Ha cerogHsilwHmin cepust TTR BkovaeT B cebst psag cTaHAapTHbIX Moaenen mowHocTbio oT 16 ao 3150 kBA. Moa
3aKa3 BO3MOXHO W3rOTOBMEHWe TPaHC(OPMAaTOPOB MOLLHOCTLI0 40 25MBA, B TOM YnCne ¢ HecTaH4apTHbIMU HOMU-
Hanamn HanpsbkeHW 1 rpynnon coeanHeHNst 0BMOTOK. KOHCTPYKTOPCKUA M NPOM3BOLACTBEHHbIA MOTEHLUMAN KoMNa-
HM SEA SpA no3sonsieT yaoBneTBOpUTb CaMble pa3HoobpasHble NOTPEBHOCTU KNWMEHTOB: aBTOTPaHCGOPMaTOopbl,
TpaHcopmaTopbl Ansg npeobpas3oBaTeneit TAroBbIX YCTAHOBOK, UCMbITATENbHbIX LEX0B 1 T.4. KoMnaHns noCTOSIHHO
pacLumpsieT cepbl NPUMEHeHWs CBOEN NpoAyKUMKM, pa3pabaTbiBas TpaHCOPMaTOPbl MOL KOHKPETHYO Creuudguky
3aKkasuuka.



TexHuueckue XapPaKTepUCTUKN CTaHAapPTHbIX Moaeneun CYyXnUX cMnoBbiX

pacnpegenuTenbHbIX TpaHchopmaTopos MolHocTbio oT 50 go 3150 KBA:
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YcnoBHble 0603HaYeHuUs

Rl (75°) - akTvBHasa cocTaBnsiowas Vcc
X| - peakTBHasa cocTaBnsiowas Vec

DV - napeHve HanpsaxxeHns

Sn - HOMUHaNbHadA MOLLHOCTb, KBA

Po- notepu xonocToro xog, BT
Pcc - notepu B pexume K.3., BT

Qo - peakT1BHasA MOLLHOCTb X.X., KBAp

Vee - Hanpa>xeHne B pexmmMe K.3.

Qf - peakTBHas MOLLHOCTb MNOAHON Harpy3ku, KBAp

L - onnHa, MM

lo - Tok xonocToro xoaa
Lwa - ypoBeHb Liyma

W - wnpuHa,mm
H - BbicoTa, MM

Lpa - 3BykoBOE fasneHve (1 M)

T - nocToAHHas Bpemenn le/In

TW - macca, kr

In sec. - HOMUHaNbHbIN TOK BTOpl/I‘-{HOlZ 0bMOTKM

lcc - Tok peXnMa K.3.




TpaHcdopmarop IP 00

Kopnyc IP 31 - IP23
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Pot. | kVA | 100 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | (630) 800 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150
Tpancdopmarop IP 00
L | mm | 1130 1230 | 1270 | 1320 1380 | 1470 | 1520 | 1560 | 1560 | 1630 | 1690 | 1770 | 1840 | 1940 | 2060 | 2190
W | mm | 665 695 | 700 | 710 A 790 | 805 | 815 | 820 | 860 | 835 | 970 | 970 | 975 | 1270 | 1270 | 1270
H | mm | 1100 | 1150 | 1180 | 1300 1350 1430 | 1510 | 1590 | 1590 | 1700 | 1840 | 1870 | 2080 2170 | 2330 | 2380
| | mm | 520 | 520 | 520 | 520 | 670 | 670 | 670 K 670 670 | 670 | 820 | 820 | 820 | 1070 | 1070 | 1070
mm | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 125 | 125 | 150 | 150 | 150 | 200 | 200 | 200
mm | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 60 60 | 60 70 | 70 70
Pt | kg | 600 | 750 & 850 | 980 | 1150 | 1400 | 1550 | 1750 | 1750 | 2000 | 2450 | 2950 | 3550 4150 | 5000 | 6100
Kopnyc IP 20;21;31
mm | 1550 | 1550 | 1550 | 1750 | 1750 | 1750 | 1950 | 1950 | 1950 | 1950 | 2150 | 2150 | 2350 | 2350 | 2750 | 2750
mm | 895 | 895 | 895 | 995 | 995 | 995 | 1195|1195 | 1195 1195 1195 | 1195 | 1395 | 1395 | 1545 | 1545
mm | 1630 | 1630 | 1630 | 1980 | 1980 | 1980 | 2200 | 2200 | 2200 | 2200 | 2440 | 2440 | 2690 | 2780 | 3050 | 3050
Pa | kg | 250 | 250 | 250 | 300 & 300 | 300 | 400 | 400 | 400 | 400 | 450 | 450 | 550 | 550 | 700 | 700
Kopnyc IP 23;33
A1 | mm | 1830 1830 | 1830 | 2030 | 2030 | 2030 | 2230 | 2230 | 2230 | 2230 | 2430 | 2430 | 2590 | 2590 | 2990 | 2990
B1 | mm | 1180 | 1180 | 1180 | 1280 | 1280 | 1280 | 1480 | 1480 | 1480 | 1480 | 1480 | 1480 K 1640 | 1640 | 1790 | 1790
C1 | mm | 1530 | 1530 | 1530 | 1880 | 1880 | 1880 | 2100 | 2100 | 2100 | 2100 | 2340 | 2340 K 2540 | 2630 | 3050 | 3050
Pal | kg | 250 | 250 | 250 | 300 | 300 | 300 K 400 400 | 400 | 400 | 450 | 450 | 550 | 550 | 700 | 700




BbiBOALI HU3KOrO HanpaXxeHns LLnHbI BLICOKOTO HanpsaxeHus
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BbiBOAbI HU3KOTrO U BLICOKOIO HanpaxeHus
Pot. | kVA 100 160 | 200 | 250 | 315|400 500 630 | (630) | 800 | 1000|1250 | 1600 | 2000 | 2500 | 3150
Y A | 500 | 500 | 500 | 500 | 750 | 750 750 1000 1000 | 1300 1600 2000 2500 3100 3800 4600
Puc 1T/ 1 /1111 1) 2 2 2 3 3 3 3 3 3
I A | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 400

&
)

I A | 500 750 1000 | 1300 | 1600 | 2000 2500 | 3100 | 3800 | 4600

I'wv A 250 400 | 600
Puc 1 1 2 2 3 3 3 3 3 3 4 4 4
a mm | 40 | 60 | 80 80 100 | 100 | 120 | 120 | 120 | 140

s mm | 5 6 6 8 8 10 10 12 15 15

d mm | 20 | 30 | 40 40 50 50 60 60 60 70

c mm 20 20 25 25 30 30 30 35

e mm | 13 | 13 | 13 13 18 18 18 18 18 18

Pe3nba M 12 16 | 20

YcnoBHble 0003HaYeHus:
| Lv - MaKcManbHbIN TOK Ha BbIBOAAX HU3KOTO HANPSKEHMS

| HV - MaKkcMManbHbIN TOK Ha BbIBOAAX BbICOKOTO HanpaXXeHna

Bce BbillenepeyncneHHble TEXHUYECKWe XapaKTEPUCTUKM NpuBEeLeHbl And TpexdasHbiX pacnpeaenmTenbHbIX
TpaHcgopmaTopos, paboTatowmx Ha vactoTe 50 Iy 1 okpyxatoLleit Temnepatype + 40 °C. HomuHanbHoe npeBsblLLe-
HWe TemnepaTypbl 0OMOTOK Haj BHeLLHe Temnepatypoit coctasnseT 100°C.

Knacc HarpeBocToikocTH nsonsaumm — F.

TpaHchopmaTopbl Npou3BoasaTcs cornacHo ctaHaapty [EC60076-11.



Puc. 5

Meperpy3o4yHasn cnocobHOCTL Cyxux TpaHctopmatopos cepumn TTR

- UCMONHeHMe TpaHchopMaTopoB
cornacHo IEC60076-11, IEC60905
- knacc usonsumm 155 °C (F)

0O603Ha4eHNs:

to [4ac, h] — Bpems paboTbl npu
koadpcmumeHTe 3arpysku K2

Ba [°C] — TemnepaTypa HapyxHoro
BO34yXa

K1 - koadppuLmeHT 3arpysku B
TeYEHMM 24-x 4acoB, nepes BKOYe-
HWEeM Neperpysku

K2 — nonyctumblid KOS MULMEHT
neperpy3ku B Te4eHNe BpeMeHu tp
(K2 He bonee 1,5)

Puc. 6

Puc. 7



TexHonorus npon3soacTBa

MarHuTHbIN CepaeYHUK

v

v

v

Hu3kui ypoBEHb MarHUTHbIX NOTEpb B TpaHchopmatopax cepum TTR oBycnoBneH npuMeHeHNeM BbICOKOKa-
YeCTBEHHbIX MaTepuanoB C BbICOKOW MarHUTHOW MPOHMLIAEMOCTbIO (OPUEHTUPOBAHHAs CTPYKTypa CTanu),
N30MMPOBAHHbIX MeXY COBOI HEOPraHNYECKUM U30SALMOHHBIM MaTEPUanoM (KapnnuTom).

MarHuTHbI NakeT 3anpeccoBaH B NMPOMUIb U3 OLMHKOBAHHOrO NWCTOBOrO MeTanna. M3onaums u okpacka
cepAeyHuka COOTBETCTBYIOT AMana3oHy TemnepaTypHoro knacca «F».

Ocobast hopma MCMONHEHNs cepAeyHMKka No3BONSET co3aaBaTb COeAVHEHWs, HasbiBaemble ‘STEP-LAP”,
KOTOpbIE UMEIOT HU3KUIA YPOBEHD LLYMa 1 HU3KWE MOTEPK XONIOCTOrO X0aa.

OOMOTKa HM3KOro HanpsHKeHUs

v

v
v

TokoBegyLwas YacTb 0BMOTKM BbIMOMHEHA M3 antOMUHUEBOW (POMbIW, U30NIMPOBAHHOW OUSNEKTPUYECKON
nnexHkon knacca «F».
Cbopka 0OMOTKM BbINOMHSAETCS NO TEXHOMOIWM «pre-preg» C CYLIKOW B NEYM.
BbiBoabl 06MOTkM HH BbINOnHeHb! 13 Habopa anmiOMUHUEBBLIX MIACTUH, CBAPEHHLIX B WHEPTHOM cCpeae u
KECTKO 3aKPENNEHHbIX K KapKkacy Npy NOMOLL ONOPHbIX N30MSTOPOB.
Takast KOHCTpyKUmMs obecneynBaer:

* MOBBILLUEHHYK CTOMKOCTb K BIIAXXHOCTU W arpecCyBHOW NPOMbILLIIEHHON Cpese;

* GOMbLLYI0 ANINEKTPUYECKYHO MPOYHOCTb;

* BbICOKYH) 9MEKTPOAMHAMUYECKYH0 CTOMKOCTb TpaHCc(opMaTopa B PEXMME KOPOTKOrO 3aMblKaHMS.
Mo xenaHumio 3aKas4nka 0OMOTKM MOTYT BbiTb BbINOSHEHBI U3 MEAW UMM U3rOTOBMEHBI CO Cneunmnyeckumm
CBOWMCTBaAMM.

®omo 1. Aemomamu3upoeaHHasi JIUHUSI NO HaMOMKe ®omo 2. 06momka BH

obmMomok BH

O6MOTKa BbICOKOro HanpsieHus

v

ObmoTka BH u3rotaBnmeaeTcs Ha aBTOMATM3MPOBaHHbLIX NMHUSAX (PoTO 1) M cocToMT M3 Habopa KaTyLlek
BbINOSHEHHbIX U3 NIEHTOYHOrO aniMuHus (Poto 2). M3onaums mexay BUTKaMU BbINOSHAETCS C NOMOLLbHO
NONUAUPHON MIEHKN.

KaTywwka apmupyeTtcs CTEKIOBOMOKHOM, NOABEPraeTcs rnybokomn CyLuke 1 B NOCNEACTBUAN 3annBaeTCs B Ba-
KyyMe 3MnOKCUOHOM CMOMOM Krnacca «F», CMeLLaHHOM C KBapLeM 1 TpUrMapOOKCMA0M antoMUHUS.

Bnarogaps 06paboTke JOCTUraOTC NMPEBOCXOLHbIE MEXaHWYECKME XapakTepuCTUKM 1 COOTBETCTBME Knac-
cam C1 1 C2 HopmatueHom fokymeHTaumm CENELEC.

MHOrONeTHWU OMbIT UCNONb30BaHNS aBTOMATMYECKOr0 06OpyA0BaHNS Ha CTaauu NPOM3BOACTBA (KOHTPOMK-
PYIOLLEro BCe TEXHOMOrMYECKNEe NPOLIECCHI) NO3BOMNSET 06eCneynTb KpaHe HU3KIUA YPOBEHb YaCTUYHBIX pas-
PSAAOB W KaK CNEACTBUE HAAEXHOCTb U NPOAOMKUTENBHOCTL CPOKA CIYXOb.

BbIBOAbI PErYNMPOBKM HANPSHKEHUS (Kak NpaBuno, £2x2,5 %) BbINOMHEHbI HEMOCPEACTBEHHO MO LieHTpY 06-
MOTKM, KOHTaKTHbIE COEANHEHUS OCYLLECTBNSIOTCS C MOMOLLBIO NATyHHbIX NEpeMblYeK (MNacTuH), ukcupy-
embix 6ontamu.



OkoHuaTenbHas coopka

v

v

AN

Bnarogaps TWaTensbHOCTM 1 TOYHOCTM OCYLLECTBNEHUS OKOHYaTeNbHOM CBOPKM, AOCTUrAETCs BbICOKas CTOM-
KOCTb TpaHcopmaTopoB cepuut TTR K 3nekTpoanHAMUYECKUM YCUANAM, BO3HUKAKOLLMM NPU KOPOTKMX 3a-
MbIKaHMSX.

OBMOTKa HWU3KOro HanpsKEHWs HACaXWUBAETCH Ha CEPAEYHWK U YOEPXMBAETCA B 3TOM MOMOXEHUN NpU No-
MOLLM creumarbHbIX NNacTUH U3 CTEKNOBOMOKHA.

BbIBOAbI HA3KOrO HANPSHKEHUS, BBIMOMHSAKTCA U3 antOMUHUEBBIX UM MEHbIX LWKH, COEAMNHAKTCS MeXay Co-
6ol n mkenpyroTes Ha npodune cepaeyHMKa ¢ NOMOLLbH CTEKMOBOMOKOHHBIX Pacnopok.

OBMOTKa BbICOKOTO HanpshkeHUs UKCUPYETCS M30NMPYIOLMMM pacnopkamu, C pacyeToM BO3HUKHOBEHUS
TEMNepaTypHbIX PaCLUMPEHNUA N0 BO3LEACTBUEM TOKA HarpysKu.

KOHCTpYKTVIBHOG ncnosiHeHne

CraHpapTHbIe peleHnsa npeaycMaTpuBaloT NOCTaBKy TpaHcopMaTopoB ¢ knaccom 3awutsl IP00.
3awWwmTHbIA KOXYX. 10 KenaHuio 3akasynka TpaHchopMaTop MOXeT BbiTb MOCTaBMEH B KOMMIEKTE C 3a-
LWMTHBIM KOXYXOM, BbIMOMHEHHBIM C NpeBapuTENbHO COrMacoBaHHbIM KNaccoM 3awuTbl. B Takom cryyae
TpaHcopmaTop OyAeT HafeKHO 3alluLLeH OT MOCTOPOHHErO M HeXenaTenbHOro AocTyna. Tem He MeHee,
pasMepbl 3aLLMUTHOrO KOXyXa He JOSMKHbI OrpaHNiMBaTh Ka4eCTBEHHbBIN 0TBOZ Tenna npu paboTe TpaHcgop-
MaTopa, a paccTosHNS 40 TOKOBEAYLLMX YacTen LOmKHbI ObiTb cobriogeHbl. Mexay CTeHKkamm Koxyxa u Kop-
nycoM TpaHchopmaTopa AOMmKHO ObiTb He MeHee 500 MM, 4ToBbl 06ecneunTs HeobXxoanMbIn BO3AYX00OMEH
W JOCTYMHOCTb YacTem W Y31oB TpaHCcopMaTopa npu NpoBEAEHNUN TEKYLLEro TeXobenyXuBaHus.

Mopgenu ¢ HecTaHAapPTHLIM KOHCTPYKTUBHbLIM ucnonHeHneM. Ha coto 3 (a, 6, B) npueeaeHs! npumepsl
HeCTaHAaPTHbIX Mogenen TpaHchopMaTopPOB 415 CrieLmanbHbIX NPUMEHEHNI.

a

®omo 3 (a, 6, 8). Mpumepbl HecmaHdapmHbIX Modesnell
mpaHchobmamopoe 0515 cneuuasbHbIX NDUMEHEeHUU



PekomeHgaumm no yCTaHOBKE U 3KCnJsyaTauuun

Temnepatypa okpyxatowen cpeabl 1 YCNoBUSA 3KcnnyaTauum
v

v

Cyxue TtpaHcchopmatopbl cepum TTR paccumtaHbl Ha obecnevyeHne HOMUHAmNbHOW MOLLHOCTM B COOTBET-
CTBUM C YCMOBUAIMW NPUMEHEHUSI, ONUCAHHBIMW B HOpMaTUBHOM fokymeHTauun IEC 60076-11.

Tshxenble yCrioBust KCNyaTaLmm, Takue Kak BbicoTa Hag ypoBHeM Mops 6onee 1000 meTpos, Temnepatypa
okpyxatowen cpefbl Boilwe 40 °C, npucyTCTBIUE NEpeHanpPsKeHUN, rapMOHUYECKUX COCTABNSIOWMX UU ne-
perpy3ok, NoABeprakT TpaHcopMaTop AMHAMUYECKOMY, MEXAHUYECKOMY W TENNOBOMY CTapeHuio. JTH BO3-
[ENCTBUS HeODXOAMMO Y4YMTbIBATb Ha CTaduM NPOEKTUPOBAHWS TPaHCHOpMaTopoB, YTOObLI HE NMOCTaBUTH
NOA Yrpo3y HaZeXHOCTb dNEKTPOCHABKEHNS NOTPebuTEne N He YMEHbLINTL CPOK CRyXObl n3genus.

[insg obecneyeHns NPOJOIMKUTENBHOIO CPOKa Cryxbbl TPaHCHOPMATOPOB, HAAEXHOW 3KCyaTaumm npu Mu-
HUManbHOM TEXHWYECKOM OOCIY)XMBAHWUN HE PEKOMEHOYETCH WX XPaHeHUe W YCTaHOBKA B MecTax C MoBbl-
LIEHHOW BNAXHOCTBIO, 3arpsi3HEHHbIX UMK 3anblIEHHbIX MeCTax.

TpaHcdopMaTOpHbIe NOMELLEHHUS

v
v

MHorue TokoBeayLLme YacTh TpaHCOPMATOPOB C IUTON M30NALMEN SBASIOTCS NErkoLoCTYNHbIMM.

OBMOTKM 1 COEANHMTENbBHBIE LWKHbI, KaK NPaBKO, NOKPbLIBAIOTCS PE3NHOBON M30MALMEN, HO, TEM HE MEHEE,
[OMKHbI paccMaTpyUBaThCs Kak yarbl TpaHCopMaTopa, Haxo4AWmMecs nog HanpshkeHem. B cBssn ¢ aTum
[OCTYN HEKBaNU(ULMPOBAHHOMO NepcoHana u NOCTOPOHHUX UL K TpaHcdopmaTopam LOrmkeH BbITb orpa-
HWUYEH.

TpaHcthopMaTopHbIE NOMELLEHNS AOMKHbI ObITb XOPOLLIO BEHTURMPYEMbIMU (He MeHee 4,5 M3/MuH. Ha 1 kBT
noTepb).

PaccTosiHus 0T 3a3eMMNeHHbIX YacTel 3MeKTpOYCTaHOBKM 40 TOKOBEAYLUMX YacTen TpaHcgopmaTopa OOmK-
Hbl COOTBETCTBOBATb NPEANUCaHNAM AENCTBYIOLLEN HOPMATUBHON JOKYMEHTaLMN.

Kpenex KOHTaKTHbIX coeAUHEHUI

v B TpaHchopmatopax cepun TTR cTaHaapTHOro ucnon-
HEHWs1 BbIBOAbI OOMOTOK BbIMOMHEHbI C NMPUMEHEHNEM
LUMHHBIX COBOUHEHUI.

v' TpaBuna noakntoyeHnst kabenbHbIX MHAA U UHbIX TO-
KOBEZYLLWX YacTel AneKTPOyCTaHOBKN HNYEM HE OT/N-
YarTcs OT OBLIENPUHATBLIX CTaHAAPTOB MUPOBOIA Npak-
TUKN.

v/ C uenbio 0DecneyeHnss MexaHUYeckoil CTOMKOCTM
TpaHCGOpMaToOpOB MK  3NEKTPOAMHAMUYECKUX BO3-
pencteusx  (yaapHolx TokoB K3) pekomeHayetcs
HafeXxHoe kpenneHue KabenbHbiX BBOJOB M TOKOBe-
AYLMX WWH HA HE3aBUCUMBIX KOHCTPYKLMAX Henocpea-
CTBEHHO Nepea BBOAAMW TpaHcgopmaTopa.

v Obonoykn kabeneit JOMKHbI paccMaTpuBaTLCS Kak 3a-
3EMEHHbIE YaCTK 3MEKTPOYCTAHOBKM CO BCEMM BbITE-
KatoLLMMI NOCNEeACTBUSMM.

v Tlo XenaHui 3akasuMka MOryT BbINONHATLCS HECTaH-
[apTHbIE KOHTaKTHble COeauHeHus ans obecneveHums

®omo 4. lMpumep ucnonHeHus 8180008 bonee y,D,06Hb|X MOHTaXHbIX W 3KCMnyaTaUMOHHbIX
06MOMKU HU3KO20 HanNPsiKeHUs ycrouit (cpoto 4).
HecmaHOapmHoU KoHuzypauuu
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AKCECCYAPbDI

Akceccyapbl, KOTOpPble BXOAAT B CTaHAAPTHbIA KOMNMEKT NOCTaBKK:

* 4 nByHanpaBrEHHbIX KOMeca;

* 2 3a3eMnuTens;

* 1 TMNoBas Tabnuuka;

* 2 Unn 4 aHKepHbIX KorbLa (B 3aBUCUMOCTY OT MOLLHOCTH 1 rabapuToB);

* 4 aHKepHbIX Konblia Ans 6yKCMpoBKY;

* pacnpegenuTenbHas kopobka IP54 (ans nogkntovenns gatunkos PT100);

* pe3bboBble WTUdTLI ¢ GonTamn Ans KpenneHns BBOAOB CPEAHEr0 Hanpsike-

HUA. ®omo 5. bnok uHdukayuu

memMnepamypbi

BcTtpanBaemble akceccyapbl:

v' Tepmopesuctopbl (gatunku Temnepatypbl) PT 100. YctaHaBnuBaTCs Ans KOHTPOMS TemnepaTypbl 06-
MOTKM HU3KOrO HANPsKeHUst N cepaeyHuka TpaHcgopmartopa. CoBMECTHO ¢ 6rOKOM ynpaBneHus 1 curHanm-
3auuu TemnepaTypbl NO3BONSKOT UCMOMb30BATL TeMMepaTypHble nokasaHus B cuctemax ACY TT1.

Akceccyapbl, KOTOpbIe NOCTAaBNATCA ONLMUOHANLHO:

v Bnok ynpaBneHus ¥ CUrHanusauum gna gatuukoB Temnepatypbl PT100. MoctaBnsertcs 6rok npous-
BoacTBa TECSYSTEM tuna T154. (®oto 5). KoTopblii MMEET ABa penenHbiX KOHTakTa, 00bIYHO UCnonb3aye-
MbIX B LIEMAX CUTHANM3aLum v 3awnTbl (OTKMOYEHWe NO (hakTy NpeBbIEHNs NpegyCTaHOBNEHHON TemMnepa-
TYpbl), @ TaKKe BCIOMOraTesibHbIA KOHTAKT Ans ynpaBneHns B10koM NpuHyauTenbHON BeHTURsAUmn AF npu
€ro Hanuunn. MHecmpykyus No MOHMaxy u akcnilyamayuu Ha PycckoM si3bike npedocmassisiemcs.

v Pene gnsa tepmo3ongoB PTC. YcTaHaBNMBaKTCS HEMOCPEACTBEHHO Ha TpaHC(OpMaTope WnW NocTaBns-
t0TCS OTAENbHO NOZ 3aKa3.

v Cucrema 6bICTPOro COEANHEHNSA BUITIOYHOTO TUNA (Pa3bem BMOHTUPOBAaHHLIN B TpaHcdopmaTtop). Beoab!
BH cHabxaroTcs npMeMHbIM pasbeMoM AN COeanHeHus ¢ kabenem BH, o6opyaoBaHHbIM COOTBETCTBYHO-
LM HakoHeYHUKoM. Ecnu Bce BBOAbI TpaHcdopmaTopa 060pyaoBaHbl KOHTAKTHBIMI pa3bemMamm Takoro Tu-
na, TpaHcgopMaTop MOXET ObITb YCTAHOBNEH CHapyW. [pu Takom TWne KOHTAKTHOrO COEAMHEHUs Aomny-
CTUMO NpOBeSEHNE COEANHUTENbBHBIX PaboT Nog HanpsxeHneM, Ho 6e3 Harpysku. B ntobom criyyae Heobxo-
AMMO PYKOBOLCTBOBATLCA AEMCTBYHOLLEN HOPMATUBHOM AOKYMeHTaLUmeln npu pabote ¢ obopyaosaHuem nog
HanpsHKEHNEM.

v" KoHTtaktHas cuctema ,Elastimold” cpegHero
HanpskeHus. Cuctema no3BOMSET NPOWU3BECTM
ObiCTpOe noaknoyeHne kabenemn 1 0QHOBPEMEHHO
BbINOSHSET (OYHKLMIO N30MMUPYHOLLMX HAKOHEYHNKOB
Ans BBOAOB TpaHcgopmatopa. Beibop HakoHeYHu-
KOB Ha BBOAAx TpaHcgopmaTopa CBsidaH C TUNOM
npumeHsiemoro kabens. Mpu 3akase 3Toi onuywm
NpOCWM npunaratb TexnacnopT kabens.

v KoMnnekT BeHTUNATOPOB AN NPUHYAUTENbHO-
ro oxnaxgeHus. Bknioyaet B cebs o1 2 go 6 Bek-
TUNATOPOB (B 3aBUCMMOCTM OT MOLLHOCTW TpaHC-
copmatopa), KOTopble 3akpe-nnsaTCs Henocpea-
CTBEHHO Ha TpaHcgopmatope (oto 6). Ob6ays
NO3BONSET YBENNYUTb HOMUHAIBHYK MOLLHOCTb
TpaHcchopmaTopa Ha 25 unn 40 % B 3aBUCMMOCTM
OT NOTPeBHOCTM KOHKPETHOro 3akasuuka. [ns
yNpaBreHns BEHTUNATOpaMM nocTasnsiercs 6ok
nponssogctea TECSYSTEM tuna VRT-200. UH-
CMPYKYUs N0 MOHMaxy U 3Kcniyamayuu Ha
PycckoM si3bike npedocmassisiemcs.

®omo 6. [pumep mpaHcghopmamopa ¢ KOMNJIEKMOM 8EeHMU-
nsimopoe 07151 npuHyAUMesIbHO20 OXNaX0eHUst
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v AHTMBMOpaLMOHHbIE Aemndepbl. YCTaHABNMBAKOTCA NOA Konecamm TpaHcdopmaTtopa. [103BonsioT 3Hauu-
TENbHO CHU3UTb YPOBEHb BMOPALMM, YPOBEHD LUYMa N MEXaHUYeCKui pe3oHaHc. [Ans npuMeHeHust B 0COBbIX
YCroBUsIX 3KcnnyaTauum, BO3MOXHa pa3paboTka 1 nocTaBka aHTUBMOPALMOHHBLIX AEMNDEPOB, BbIMOMHEH-
HbIX MO TEXHUYECKOMN cneLudmrKaLmm 3akasumka.

v/ 3aWuTHbIN KOXYX ANSA BbIBOAOB Nepekntoydatens o6mMoTku BH, narotoBneHHbI U3 nnekcurnaca (opr-

CTeKI0). 3aLUNTHBIA KOXYX 3aKpbIBAeT KOHTAKTHble COeMHEHWsI BbIBOAOB NepeksoyaTens obMoTtku BH.

[pu ycTaHOBKE TpaHcopmMaTopa B Nerko OCTYMHbIX MECTax UM B YCHOBUSX CUMbHOM 3anbINEHHOCTU U T.M.

y3en nepekrnoyatens omkeH ObiTb 3aLLMLLEH.

KnemMHbI kOpO6 Ans BcnomoraTenbHbIX Lienei 3aluLeHHOro Tuna.

AneKTpocTaTUYECKUM IKpaH Mexay NepBUYHON U BTOPUYHOW OOMOTKaMK. [103BONISIET CHU3UTL EMKOCT-

HYI0 CBA3b Mexay obmoTkamu. bnarogaps akpaHy pesko COKpallaeTCs yPOBEHb NEpPeHanpsiKeHNiA, nepeaa-

BaeMbIX Mexgy 06MoTKamu.

AN

TunoBbIle UCMbITaHUA

Bce TpaHchopmaTopbl NoaBepraloTCA TUNOBLIM UCNbITAHUAM Ha cneunanbHbIX UCNbITaTeNbHbIX CTeHAAX
COrnacHo npeanucaHnaAM HopmaTMBHOM aokymeHTaumm IEC60076-11, B yacTHOCTK:

* UI3MEPEHME CONPOTUBNEHNST OOMOTOK;

* U3MEpPEHME KO3 durLMEHTA TpAHCHOPMALMK 1 KOHTPOMb COEAMHEHNS OOMOTOK;

* UI3MEPEHME MOTEPb W HANPSHKEHNS KOPOTKOTO 3aMblKaHMS;

* UI3MEPEHME NMOTEPb M TOKA XONOCTOMO X0Aa;

* POBEpPKa 130MALMMN NOBbILLEHHBIM HaNPSKEHNEM;

* pOBEpPKa BUTKOBOW U30MNSALNN;

* UI3MEPEHME YaCTUYHBIX Pa3pPsA0B.

Mo xenaHuo moryT ObITb NPOBeAEHbI BCE TUNOBbIE M cneuuduyeckne NCNbITaHUA, NPeayCMOTPEHHbIe HOp-
MaTUBHO-TEXHNYECKON AOKYMEHTaLMel 3aKa3umka:

* HarpeB TpaHcopmMaTopa nog Harpy3komn (MMUTaLus);

* METOZ, NOCNef0BaTeNbHOrO BKIKOYEHMS TpaHc(opmaTopa (npoBepka noTepsb);

* YCTONYMBOCTb K FPO30BbIM 1 OCTATOYHBIM NEPEHANPSKEHNAM:;

* UIBMEPEHNE YPOBHA LLIYMa;

* UI3MEPEHME COAEPKaHNSA raPMOHUYECKMX COCTaBNSIOLLMX TOKA XONOCTOrO X04a;

* UI3MEPEHME MONSIPHOTO COMPOTUBIEHNS,

* UI3MEPEHME EMKOCTEN 0OMOTOK;

* /ICMbITaHWE AMHAMUYECKON CTOMKOCTY MO TOKY KOPOTKOrO 3aMblkaHUs (MPOBOANTCS B HE3ABMCUMOWN aKKpeanUTOBaH-

HoW nabopatopun);

* UCMbITAHWE Ha OrHECTOMKOCTb W MPOBEPKA COOTBETCTBUS KMMMATUYECKUM Krnaccam (MpOBOAMTCS B He3aBUCH-

MOW akkpeaMTOoBaHHOM nabopartopum),

* Apyrue cneyuduyeckme CnbiTaHWs, N0 XenaHMIo 3akasudnka (3NeKTPOMarHuTHas aMUCCHS, TennoBble Yaapbl U

np.).

ApxuB TMNOBbLIX M cneuntUYecKUX UCNbITaHNN

Komnanus SEA SpA pacnonaraet 06beMHbIM apXMBOM Pe3yNbTaToB TUMOBLIX U CMELMEUYECKIX UCTIbITAHUIA NMPOU3-
BeJeHHbIX TPAHC(HOPMATOPOB, KOTOPbIE AKCMNYyaTUPYIOTCS BO BCEM MUpe. JTa MHGOpMauuUs Bcerga AocTynHa ans
HaLLIMX KIIMEHTOB 1 MOXET ObITb NpefocTaBneHa B 060N MOMEHT.

Heckonbko npumepos:

Mpumep 1. UcnbimaHus Ha MoKkcu4HOCMb, NPoeedeHHbIe uccedogamenbckum yeHmpom "BREDA”,
Mo pesynbTaTaM MCMbITaHWA C 0Bpa3LOM CMOSbI, NPOBEAEHHbIX B COOTBETCTBMM C HOPMATUBHOM AOKYMEHTALMEN
CRI 20-37, ycTaHoBnEH KO ULMEHT TOKCUYHOCTU MeHee YeM 0,1%, Bbiaensemblx Npyu ropeHun rasos.
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lpumep 2. UcnbimaHusi noebiweHHOU memnepamypol (cumynsayus noxapa), npoeedeHHbIe 8 ucnbima-
menbHoM yeHmpe "CESI”, 2. MunaH.

VcnbiTatenbHbln 0bpasel coctosn 13 gasbl TpaHcdopmaTopa (cepaeyHuk, oomotka HH, obmotka CH) TpaHcdop-
matopa TTR mowHocTbto 1600 kBA (ceptudpukar BC-96/025387).

lMpumep 3. UcnbimaHus u3onAyUOHHbLIX Mamepuanos, yeHmp IMQ.
Mpu NpoBeaeHUN UCTbITAHWS Ha TOKCUYHOCTb 0Bpa3LoB CMOSbI, aHANOMYHON UCMOMNb3yeMoil B TpaHCchopmaTopax
TTR, BblgaHbl ceptudmkatbl Ne 0150436 ot 03/08793.

lMpumep 4. Knumamuyveckue ucnbimaHusi.

TpaHchopmatopbl cepum TTR cootBeTCTBYHOT Knaccam cpe EO, E1 n E2. CnocobHocTb TpaHctopmaTopa Bblaep-
X1BaTb 0CODbIE YCNOBKS SKCMAyaTaLuun ¥ BNAXHOCTWU Npu3HaHa ygosnetsoputensHon. LieHtpom CESI ycnewHo
NPOBEAEHbI UCMbITaHNS, YAOCTOBEpStoLMe cooTBeTcTBIE knaccam E1, E2, ceptudpmkat AT- 96/014963, ceptudomkat
AT- 97/011469. Llentpom CESI ycnewwHo npoBeaeHo UcnbiTaHne, yaocToBepstoLee cooteetcTame knaccam C1m C2
(cepTudpmkar AT- 97/006808).

lpumep 5. UcnbimaHus npu HU3KUX memnepamypax.

LleHtpom CESI npoBegeHo ucnbiTaHne TemnepaTypHbIX LmknoB (4 umkna o1 =20 °C go +20 °C B TeyeHue CyTok),
ceptudpmkat MP-10925. B nabopatopun MAGRINI ycnelHo npoBeaeHo UCMbITaHME Ha TeMnepaTypHbIn yaap npu
=50 °C, ceptucbmkat RP LS 05/205.

Mpumep 6. UcnbimaHue Ha AuHaMUYECKyH CMOLUKOCMb NPU KOPOMKOM 3aMbIKaHUU.

Komnanus SEA SpA npoBena MHOXECTBO UCMbITAHUA Ha AMHAMUYECKYKD CTOMKOCTb TPaHC(OpMaTOpOB B UCMbITa-
TenbHoMm LeHTpe CESI B MunaHe v pacnonaraeT psiaoM cepTudmnkaToB Ans TpaHCOpMaTopoB PasHOW MOLLHOCTM 1
KNaccoB HanpshxeHus.

CooTBeTcTBME HOpMaTK BHOW AOKYMEeHTauuu

TpaHcchopmatopbl TTR cooTBETCTBYHOT TPEOOBAHNAM
crneayoLLx HopMaTUBHBIX LOKYMEHTOB:

* |[EC 60076-11

« CENELEC HD 464 - HD 538

Mo xenaHuto 3akas4ynka MOXET BbITb 0becneyeHo
COOTBETCTBWE APYrM MeXAyHAapOAHbIM CTaHAapTam
UK cneynduyeckum TpebosaHmsM.

B YkpauHe tpaHcopmatopsl cepun TTR ycnelHo
npoLwnu ceptudmkaumio no cucteme YKPCENPO, a
TaKKe MMEIOT NONOXUTESBHOE 3aKIOYeHNe caHuTap-
HO3MUAEMMONOrNYECKON SKCNEPTU3bI.
TpaHcdopmaTopb! UMEKT COOTBETCTBYHOLLYHO NOMO-
XUTENbHYH OLEHKY Ha NPeaMET NPUMEHEHNS B 3N1EK-
Tpuyeckux cetax Ha 06bektax MUHTOMIHEPTO.
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ONPOCHBLIN AUCT
CYXNE TPAHCHOOPMATOPbLICANTON NSOASILUNEN

TexHM4eckmne faHHble TpaHchopMaTopa:

HomMmuHanbHasn MOWHOCTL (KBA):
25 40 63 100 160 250 400 630 1000 1250 1600 2000 2500 4000 6300 12500 ,A°yres

MOLLHOCTb

Cxema coeguHeHUS: Hanps>xeHue BH (kB): Hanps>xeHue HH (kB):
A/Y Y/Y 6 10 35 0,4 0,69
HanpsxkeHune KkopoTkoro %  BblcoTa ycTaHOBKU 1000 M
3aMbIKaHUS: (Haa ypoBHeM MoOpS):

M
HomuHanbHag yacroTa: L  Temnepatypa +40 °C

oKpy>KatoLen cpepbl:
°C

MNBB: +2x2,5 %  CTeneHb 3alLUTbI P21

(Koxyx

9%  TpaHcdopmaTopa)

WcnonHeHns BBOAOB: JleBoe Bepx

MNMpaBoe

AononHUTeAbHble TpebosaHun:

CeeaeHnsn 0 SaKas4vunKe:

HanmeHoBaHue oparHnsauuvn:

KoHTakTHOe nuuo:

TenedoH: dakc: dn.noyra:
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KomMmnaHua C3A ocHoBaHa B 1990 roay.
Ha gaHHOM 3Tane rpynna KoMnanui, npeactasnsiowlas SEA™ saHuMaeTtcs:

® [MocTaBKoOM B praMHy SNeKTPOHHbIX KOMIMOHEHTOB, MCTOYHNKOB MNMNTaHNA, 3}'IeKTpOTeXHML‘IeCKOV1
npoayKumnu, O6Opy,EI,OBaHl/I$7| Ond sHeprethky, NpoMbILLTeHHbIX KOMMNbOTEPOB, MU3MepPUTes/TbHbIX
I'Ipl/I60pOB, Mads1IbHOro O60pyﬂ,OBaHl/lFl, 6eCI'IpOBO,EI,HbIX KOMMOHEHTOB, CBETOAMOOHOM npooykKunn m
OMTO3JTEKTPOHUKN.

® Mpou3BOACTBOM CBETOPOPOB U TEXHUUYECKMX CPEACTB yrpaBeHMNsa JOPOXKHbIM ABUKEHUEM;
aBTOMaTU3UPOBAHHbIX CUCTEM MOHUTOPWHIA W yrpaBneHna Ang npeanpuatii XXKX;
NEKTPOTEXHMYECKOM MPOAYKLMU M CHETUYMKOB SMIEKTPOSHEPI UK, MapPKOBOYHONO 060pYya0BaHNA U
CUCTEM; CBETOOMOOHbIX DKPaHOB Mo TOProBon Mapko SEA.

® [pepocTaBneHnem ycnyr — c 2007 . KomnaHua COA aBNFeTCH KOHTPaKTHbIM NMPOoun3BOAUTENEM
SMEKTPOHHbIX YCTPOMCTB, a TaKXXe OKa3blBaET YCyrM Mo pa3paboTke U M3roTOBMEHMIO NeYaTHbIX niaT
M KOMMepUYeCcKMM pa3paboTKaM, MPOEeKTUPOBAHMUIO U U3rOTOBEHUIO CUCTEM aBTOMATU3aLMK U
amcnetyepmsaumm obbeKToB aHEePreTUKM 1 XXKX.

Hawwn godepHme npennpmatmnda — «M3gatenbctBo PagmoamMaTtop» 1 «COA Ayomno-Buoeo» - ycrnewHo
paboTaloT B COOTBETCTBYIOLLMX CEFMEHTax PblHKa.

CucteMa MeHeYKMeHTa KadecTBa Npeanpuatma cepTuduLmMpoBaHa Ha COOTBETCTBME TpeboBaHUAM
MexayHaponHoro ctaHgapTta ISO 9001:2015.

PernoHanbHble NnpeacTtaBUTENbCTBA:

JlbBOB
e-mail: lviv@sea.com.ua

OHenp

49000, . AHenp, yn. AybuHmnHa, 8, odumc 5
Ten.: (056) 767-56-01, (056) 767-56-02
dakc: (056) 375-77-97

e-mail: dnipro@sea.com.ua

XapbKoB

61004, . XapbKoB

yn. Mockanesckag, 99, nuT. XX-8
Ten.: (057) 735-23-34

Ten./dakc: (057) 735-07-32
e-mail: kharkiv@sea.com.ua

:F,I SFA | WHHOBALUN U 5_@3
a 3ODEKTUBHOCTb %u;é

LleHTpanbHbiK oduUc:

YKpaunHa, 02094, . Knes, yn. KpakoBckas, 13-b
Ten./¢akc: +38 (044) 330-00-88

e-mail: info@sea.com.ua

WWWw.sea.com.ua




