PECITYBJIMKA KA3AXCTAH

r. Hypcyaran (Acrana)
9 1np. b. Momsityisl, VIP-ropook,
nep. Ne 37, nom Ne 8
t Ten./pakc: +7 (7172) 27-64-52 (-53, -54, -55)
& E-mail: info@alageum.com

r. AiMarsl

9 yi. 3emuyxoBa 9A (Otaen npoaax)

L Ten: +7 (727) 253-84-83, +7 771 001 8808
& E-mail: almaty@alageum.com

© +7 777 134 8488

I. AKTay
9 IIpom3sona, 6a3a (opuc) ACMY AO «3JIMO»
¢ Tem.: +7 (7292) 544-511, 544-546

= E-mail: aktau@alageum.com
Q9 Skype: jazira_2010

r. ATbIpay
9 yiu. Arambaesa, 27, 2 stax
. Ten.: +7 (7122) 45-75-33

& E-mail: atyrau@alageum.com
@ Skype: atyrau.alageum

r. HlpiMKeHT

9 Caiipamckuii p-H, ¢. Taccaii, yin. XKubek XKosbl 6/H
& Ten/daxc: +7 (7252) 55-44-13

= E-mail: info.shymkent@alageum.com

Q9 Skype: shaoae

HNPEAIIPUATUSA

TOO "Alageum Group"

9 PK, r. Anmarsl, yi. Yreren batsipa 7/1
L. Ten/@axc: +7 (727) 352-81-05
& E-mail: info.almaty@alageum.com

TOO "Ypanbckuii Tpanc(hopMaTOpHBII

3aBox" (YT3)

9 PK, r. Vpansck yi. Ecemxanoa 42/6H1
Tlpuemnasn

L Tem: +7 (7112) 24-61-61

& E-mail: info@uraltrafo.kz
Omoen npoodadic

L Tem: +7 702 110 8822, +7 771 758 6487,

+7 (7112) 24 40 70
& E-mail: sales@uraltrafo.kz

TOO "AIMaTHHCKHH 3J1€KTPOMEXaHHYeCKH I
3aBoa" (ADM3)
9 PK, Anmarsl, yn 3emHyxoBa 9a (OTaen nmpojax)
& Tem: +7 (727) 232-80-96, +7 771 056 6013,

+7 771 001 9990

& E-mail: ok@alageum.com

r. AKTOOE
9 1p. 312 CrpenkoBoii 1uBu3um, 44a
¢ Ten./axc: +7 (7132) 53-28-68, 53-28-67

= E-mail: aktobe@alageum.com
89 Skype: ae.aktobe.ofice

r. Ypaabck

9 yi. AszepOaiijukanckas, 42, (2 aTax)

L Ten/daxe: +7 (7112) 50-27-89, 24-08-21
& E-mail: info.uralsk@alageum.com

@ Skype: uralsk.alageum

r. Yerb-Kamenoropek
Q yi. T'opekoro, 50, A, opuc 205-207
& Ten./dpaxc: +7 (7232) 26-19-28, 49-22-32
= E-mail: oskemen@alageum.com
9 Skype: zulfiya_oskemen

r. Kaparanga
9 yi. Kamckas 85, o 22
& Ten.: +7 (7212) 428-859

= E-mail: karaganda@alageum.com
@ Skype: -

r. [TaBaonap

9 BocTouHnslii pom.paiion, yi. Ilnonkosckoro, 272
¢ Temn.: +7 (7182) 60 20 91

& E-mail: pavlodar@alageum.com

Q Skype: aocaepvl

AO "Kenrayckmii Tpancgopmaropnsiii 3asox' (KT3)
9 Typxkecranckas obnacts, 1. Kenray, yiu. M. Koxkabaesa 2
Ilpuemnas
& Tem: +7 (72536) 3-24-39, daxc: +7 (72536) 3-59-79
= E-mail: ktz@alageum.com
Omoen npooadic
L Tem: +7 (72536) 3-02-27
Omoen craboicenus
G Tem: +7 (72536) 3-22-21

AQO "Daexkrpomonrtax" (IJIMO)
@ PK, Amvars! yn. MenbaeBa, 46/48
L Ten/®axkc: +7 (727) 345 03 45

& E-mail: info.elmo@alageum.com

AQO "TIpomDHepro"

¢ PK, r. Acrana np. b Momsiuyist VIP-roposiok,
nep. Ne37, nom Ne8

& Ten/daxc: +7 (7172) 27-64-52, +7 (7172) 27-64-53
= E-mail: info@alageum.com

www.alageum.com

Pecnyosiuka Ka3zaxcran
TOO «Ypanbckuii TpancGopMaTOPHBI 3aBOI

(Dalageum
i algeam o eleciric

TPAHC®OPMATOPBI TUIIA TMI'-25+630/6-10
KJIACCOB HAIIPAKEHUSA 10 10xB

PYKOBO/JACTBO IO OKCIIVIYATALIUAN

. Ypajiabck
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HacTosmmee pykOBOACTBO MO SKCIUTyaTallddl  SIBIISICTCSI TOKYMEHTOM,
CBEACHUS O KOHCTPYKIHH, XapaKTePUCTHUKaX W yKa3aHWS JUII NMPaBWIBHOH M 0e30macHOM
U XpaHCHHA

OKCILTyaTanuu,

TEXHUYECKOTO  OOCIY)XMBaHHS, TPAaHCIOPTHPOBAHUS

TparchopmaTopa trma TMIT
B cBS31 ¢ TOCTOSIHHBIM COBEPIICHCTBOBAHUEM KOHCTPYKLIUH M TEXHOJIOT MU H3TOTOBIICHUS
W3EIMH B HACTOSIIEM PYKOBOJCTBE MOTYT MUMETh MECTO OTAEIBHBIC PACXOXKICHHS MEXKIY

OIIMCAaHHUEM

XapaKTCPUCTUKN U YCTAHOBOYHBIC Pa3MEPbI U3C/IUA.
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10 I'apaHTHA ¥ 0TBETCTBEHHOCTH

3aBoji U3TOTOBUTEIL HE JacTt I‘apaHTI/Iﬁ 3a MOBPEKIACHUEC O60pyIIOBaHI/I$I BCJICACTBUEC CIICAYIOIUX
MPpUYXH:

- HempaBuiibHOTO XpaHeHHUs, MOHTaXKa U SKCIUTyaTalluy TpaHchopmaropa, a UMeHHo 1.4, 1.5, n.7. n.9
yKa3aHHbIE B HACTOSILEM PYKOBOJICTBE MO 3KCIUTyaTalllHy;

- DKcIutyaranus Tpancdopmaropa ¢ 1eeKTHBIM IPEIOXPaHSIONIM 000pyIOBaHHEM HUIIH C
MIPEIOXPAHSIONIIM 000pyI0BaHHEM, KOTOpOe OBUIO HENPABUIIFHO YCTAHOBJIEHO U HE ISHCTBYET
JIOJDKHBIM 00pa3om;

- KoHCTpYKIHOHHBIX M3MEeHeHHH TpaHcdopmaTopa 6e3 BezoMa 3aB0/[a-U3rOTOBUTEIIS;
- Karactpod Bcnenctere BHEIHHUX (HAKTOPOB, a Takke (Hopc-MaxKOPHBIX 0OCTOSTENBCTB.

- [TorpebuTens B mepro/] rapaHTHHHOTO CPOKA YBEIOMIIAET 3aBOLy N3TOTOBUTEINIO B IICHMEHHOM BHJIE
000 Bcex MpeTeH3MsIX, CBA3aHHBIX C 00OHAPY)KEHHBIMH Ae(eKTaMu Ha TpaHchopMarope. YBeaoMiIeHHe
[Mokymarens JOMKHO COACPKATh CIICAYIONIY0 HHpopMalmto: Tul ToBapa, cepuitHbiii Homep ToBapa,
XapakTep HEHCIPaBHOCTH, INPOTOKOJIBI WCHBITAaHWS. [IpM 3TOM Bce WCHBITAaHHS JOJDKHBI OBITH
IIPOBE/ICHBI aKKPETUTOBAaHHON 1abopaTopueli ¢ MpeoCcTaBICHIEM MTOATBEP)KIAIOIINX JOKYMEHTOB.

Texnunyeckoe onucaHue
1 Ha3znauenue

1.1 TpanchopmaTopsr TrroB TMI™ 25-630 xiaccoB HanpspkeHHs 10 10 KB BKITIOYHTETBHO CHIIOBBIE
TpexdazHble HOHWKAIOIIHUE C ECTECTBEHHBIM MACISIHBIM OXJIAXKICHUEM, C TIEPEKIIOYEHNEM OTBETBICHHIT
obmorok 6e3 Bo3Oyxnenus (I1bB), B repMeTHYHOM HCHIONHEHUH (Hayee — «TpaHC(HOpMaTOpEI»),
BKJIIOYaeMble B CeTh IEPEeMEHHOro Toka dactotod 50 I'm, mpeaHazHaueHbl I MpeoOpa3oBaHUS
JNEKTPOIHEPTUH B CETAX SHEPTOCUCTEM U MOTpeOUTENEH HMEKTPOIHEPTUH.

1.2 TpanchopmaTOops! IpeaHA3HAYEHBI AJIST AKCILUTYyaTAI[MX B palOHaX ¢ YMEPEHHBIM KJIMMaTOM IIPH:

- HEB3PBIBOOIIACHOI, HE coJiepiKalleil TOKOIIPOBOISIIEH BT OKPYXKAIOIIeH cpene;

- BBICOTE YCTAaHOBKH Haj ypoBHeM Mops He 6oiee 1000m.

Tparcdopmaropsl He mnpexHa3HAUeHHI Uil pabOTHl B YCIOBHSAX TPSCKH, BHOpallMH, YyIapos,
B3PBIBOOIIACHOM U XMMHUYECKU aKTUBHOU cpefie.

Pesxxum paboThl - AnuTenbHbIA. TemmepaTypa OKpyKamliero Bo3gyxa A TpaHc(OpMaTopos,
MpeJHA3HAYCHHBIX ISt paboThl B YCIOBHAX YMEpPEHHOTo KiuMmara (icrnoinenue Y1) — ot munyc 45°C
1o mwiroc 40°C, a 1 TpaHcOpMaTOPOB B YCIOBHUIX YMEPEHHOTO M XoJoxHoro kmumata (YXJI1) - ot
munyc 60°C o mmoc 40°C.

1.3 PacumdpoBka ycioBHOro o603HaueHus Tuna tpacdopmaropa:

TMTI -X/X XX
|_I<J11/1Mamqecxoe WcronHenue u kateropus pasmemenns no 'OCT 15150
KJiacc HanpspkeHus: oomotku BH, kB
HOMHHAJbHAs MOITHOCTH TpaHcopmaropa, KBA
TepMETUYHBIH, ¢ ToppobdakomM
€CTECTBCHHAsI IUPKYJIALMSA BO3LyXa H Macia
Tpexa3HbIi

2 TexHnyeckue JaHHbIE

2.1. 3HayeHHs HOMHMHAIbHONH MOIIHOCTH, HOMMHANBHBIX HANpSDKEHMII Ha BCEX OTBETBIICHUSX,
HOMHHAJIBHBIX TOKOB, HAIPSKEHHS KOPOTKOTO 3aMBIKaHMSI, TOKAa XOJIOCTOTO X0Ja, MOTEPh XOJIOCTOTO
X0/la U KOPOTKOTO 3aMBIKaHUS, a TAKKe CXeMa M TPYyIIa COeIUHEHHs OOMOTOK, PYrHe TeXHHIECKUE
JaHHbIe yKa3aHbl B macrnopTe TpaHcdopmartopa. IlepBblii 3HaK B 0003HAYEHHH CXEMBI U TPYIIIBI
COeIMHEHHs1 0OMOTOK OTHOCHTCSI K 00MoTKe BH.

2.2. O0wwmii Bua, rabapuTHBIE U YCTAHOBOYHBIE pa3Mepbl TpaHc(hopMaTopa M €ro COCTaBHBIX YacTeil
MIpUBECHBI Ha pucyHKax 1-13 u tabin.1,2.

2.3 PerynmupoBaHue HanpsbKEHHS OCYHIECTBIIIETCS TepekioueHrneM 0e3 Bo30yxnenus (I16B).

Jnst perynupoBaHus HANPsHKEHHUS TpaHc(HOpMaTop CHAOXKEH MepeKTovaTeIeM OTBETBICHH 0OMOTOK
BH, no3Bossiomum perynupoBaTh HalpspkeHHe B pefenax +5%crymnersmu mo +2,5%.



Tpanchopmaropsl Tuna TMI'-25-40-63

8
1
6 5 3 Pa 2\
\ \ \ S
\,\ \\ \\\ N
N\ ,é\ \/%\ ,‘é’\
C
- \\
6 ®
| v ¥V v ¥V —y ¢ © V¥ I
o
7 N - L %
Amamnil =
16
-

©

©

6 000 & . O°
9 &
u N

N/

~

1 -BBog BH; 2- mepexmrouarens; 3- BBog HH; 4- Mmacnoykasarens; 5- cepbra ais moabeMa
TpaHcpopMaTopa; 6- TEPMOMETP C ONPaBOiL; 7-Tabnuyka; 8-6ak; 9-3a)KUM 3a3eMIICHUS;
10-mpoOka 1 cimBa Macna; 11- mpenoxpaHnuTenh MPOOUBHOH (yCTaHABIMBACTCA IO 3aKa3y
notpeburens); 12- matpyOok A TOAMBKY Macia; 13- mpegoxpaHuTenbHbI KiamaH; 14 —ponmk
TPaHCHOPTHBIH (yCTaHABIMBACTC 110 3aKa3y NoTpeduTens); 15-aktuBHast 4acTh; 16- miomoa;
17 - macno TpancdopmaTopHoe.

Pucynok 1

8.6 Coopky TpaHchopMaTopa IPOU3BECTH B 0OPaTHOH MOCIEJ0BATEIILHOCTH.

8.6.1 3anomHuTh TpaHCHOpPMATOP MACIOM C IJIEKTPUUECKOH IMpouHOCcThI0 He MeHee 40kB 1o
TIOSIBJICHUS. Macila B MaTpyOKe KPBINIKH. 3allOJHEHHE MAaclIOM BBIIIOJIHUTH 110 BO3MOXKHOCTH B OJUH
npueM. TemnepaTypa 3anuBaeMoro Macia JoJbkHa ObITh He Hipke noc 10°C, a Temmniepatypa akTHBHOH
4acTH TpaHc(opMaTopa — BBIIIE TEMIIEPaTyphl Macia.

8.6.2 OcraBuTh TpaHchOpPMATOp AJIS BHIXO/IA U3 aKTUBHOM YaCTH OCTATKOB BO3/1yXa Ha CPOK HE MEHee
JBYX CYTOK.

8.6.3 IMocne otcTost TpaHchopMaTopa JOIUTH MACIIO 10 MOSIBIICHHUS €T0 B MATPYOKe KPBILIKH. 3aKPITh
maTpyOOK KpBIIMIKOH, TNPOBEPHB IPEIBAPUTENBHO LENOCTHOCTH U COCTOSIHUE YIUIOTHUTEIbHOU
TIPOKJIAJIKH.

8.7 OObeM WHCHBITAaHWH W HOPMBI KOHTPOJHPYEMBIX HapaMeTpoB TpaHchopMaTopa Iepex
BKJIIOYEHHEM B PabOTy IOCNIE €ro BCKPHITHS JOJDKHBI COOTBETCTBOBATH TPEOOBAHHAM JOKyMEHTa
«O06BeM M HOpMBI UCITBITaHUH 251eKkTpoobopynoBanusi» PJ1 34.45-51.300-97.

9 IIpaBuJia TPAHCHOPTHPOBAHUS M XPAHEHUS

9.1 YcnoBust TpaHCHOPTUPOBAHKS B YaCTH MEXaHHUECKUX BO3JeicTBuUi 10 rpymme «Cx»

I'OCT 23216.

9.2 TpancdopmaTop OTHpaBISETCS NPEANPUATHEM-HU3TOTOBUTENIEM MONHOCTBIO COOpAaHHBIM H
3aM0JTHEHHBIM TPaHC()OPMATOPHBIM MacClIOM.

9.3 TIlepeBozky  TpaHCcHOPMATOPOB  aABTOMOOWJIBHBIM  TPAHCIOPTOM  COOTBETCTBYIOICH
IPY30I0JbEMHOCTH TIPOM3BOAUTH IO IIOCCEHHBIM JOPOTaM C TBEPABIM MOKPBITHEM CO CKOPOCTBIO HE
6osee 60 KM/4, IO TPYHTOBBIM JIOPOTaM CO CKOPOCTHIO He Ooiee 40 km/4.

Yucio neperpy3ok — He 6ojiee 4eTbIpex.

Kpermnenue rpy30B Ha TPaHCIIOPTHBIX CPECTBAX M TPAHCIIOPTUPOBAHHUE U3/ICIHIl OCYIIECTBIACTCS B
COOTBETCTBHHY C ITPAaBHJIAMH, ISHCTBYIOIIMMH Ha TPAHCIIOPTE COOTBETCTBYIOLIErO BU/IA.

9.4 Tlorpy304HO-pasrpy30uHble  OMEpaliid  HEOOXOJAWMO  BBIMOJNHATH  COOTBETCTBYIOIIMM
0o0OpyIOBaHMEM C COOJNIOZAEHHEM JCHCTBYIOIIMX IPaBMJI TEXHHKH OE30MacHOCTH U Mep,
o0ecreYrBaroIMX COXPaHHOCTh TPAHC(HOPMATOPa U €T0 Y3JIOB.

9.4 BHUMAHMHE! Heo6xommmo obeperats OT MEXaHHUECKHX BO3IEHCTBHI TOPPOCTEHKY 0aka, Tak
KaK OHa M3TOTOBJICHA U3 TOHKOJIMCTOBOH CTAJIH.

9.5 IlogseM TpaHCHOPMATOpPA CIIEAYET MPOU3BOIUTH TOJBKO 32 CEphri Ha Kphilike Oaka (10 400kBA).
CTpOmBI TP 3TOM JIOJDKHBI OBITh TAKOH JUIWHBI, YTOOBI YTOJI OTKJIOHEHHH CTPON He mpeBbimai 60°.

9.6 OtOop Npo6 ¥ HCTBITAaHUI Maclia B Ipolecce XpaHeHus TpaHcopmaTopa He IPOU3BOAUTE, O3
COTJIACOBAHUS C 3aBOJIOM-HU3TOTOBUTENIEM.

9.7 Ilpu nnmrensHOM (OoJiee ABYX JIET) XpaHEHUH TpaHchopMaTropa HEoOXOIMMO MEePUOIMYECKH
MIPOM3BOJUTH €r0 HAPYKHBIA OCMOTP.

B cnydae npocaunBaHus Macia M3-110]] MacIOYIUIOTHUTENBHBIX COSTMHEHNH MOATIHYTh TalKH.

9.8 Ycnosus xpanenus: Tpanchopmaropa — 8§ mo 'OCT 15150 Ha cpok COXpaHAEMOCTH IO OIHOTO
roza; npu ycnoBuu xpaneHud 5 1o TOCT 15150 — cpok coxpaHsSeMOCTH I0 ABYX JIET MPH €KETOJHOM
BHEIIIHEM 0CMOTpe TpaHc(hopMaTopa OTpeOuTEIeM.

BHUMAHHUE! 3AIIPELHAETCA:

- NoIHHMATH TpaHcopMaTop 3a IUIACTHHBI, CJIy)Kam(ue I KpelJleHWs TpH
TPaHCIIOPTHPOBAHUH.

- NpH AOMYCTHMOM YPOBHe Macja, HapymiaTh TrepMeTH3andI0 TpaHcopmaTopa mpH
IKCILTyaTAlUHU.

- IPOU3BOMTH MepeBO3KY TPaHcGOPMATOPa YCTAHOBJIEHHOH HA TPAHCIOPTHBIE POJUKH.

-23-



IIponomxkenue Tabmumm 4

4 1,30 1,30 1,30 1,30 1,20 1,20 1,20 1,20
6 1,20 1,20 1,20 1,20 1,20 1,20 1,10 1,10
8 1,20 1,10 1,10 1,10 1,10 1,10 1,10 1,10

12 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10
24 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10

8. Texunyeckoe 00cC/1y:KMUBaHUE

8.1 Ha mpoTsmkeHHM Bcero cpoka ciykObl TpaHcdopmaTopa MpOBeAeHHS MPOPUIAKTUIECKHX
PEMOHTOB, CBS3aHHBIX C BCKPHITHEM TpaHC(HOPMATOpa, 3aMEHON M CYIIKOH TpaHC(OPMATOPHOTO Macia,
He TpedyeTcsl.

OTt60p pod 1 npopUIaKTHIECKHE UCTIBITAHUS Macia 0e3 HaToOHOCTH He IPOU3BOAUTH. B ocTamsHOM
00beM, U MEepHOANYHOCTh HCIBITAHUH TpaHchopMaTopa B IKCILIyaTallUH IOJDKHBI COOTBETCTBOBATH
TpeOoBaHMAM JeicTByromero aokyMmeHta «[IpaBmiia TEXHHYECKOW OKCIUTyaTallMd 3JIEKTPUYECKHX
CTAHILIUI U CETEN.

82 Jlns cBOEBpeMEHHOro OOHapy)XCHHsS HEHCIPABHOCTEH TpaHCGOpMATop IOJBEepraercs
MEPUOJMYECKOMY BHEIIHEMY OCMOTpY (0e3 oTkimouyeHus TpaHchopmaropa oT cetH). [Ipu ocMoTrpax
yOemuThCSI B OTCYTCTBHM MEXaHHWYECKHX IOBPEXKACHUI 0aka, M30JIITOPOB, TeUeH Macia, MPOBEPUTH
LETOCTHOCTH JIAKOKPACOYHBIX MOKPBHITHH.

8.3 B cinydae HeoOX0AUMOCTH (IIPU CITy4alHBIX MEXaHHUYCCKUX HMOBPEKICHUAK, TOBPEKACHUAX TIPH
HapyIICHNH IPaBUIT SKCIUTyaTallly U JIp.) BCKPBITH TpaHcdopmaTop. [IpeaBapurensHo, B 00s3aTeIbHOM
MOPSIJIKE, COTJIACOBATH BCKPBITHS C 3aBOJIOM M3TOTOBHTEIIEM.

8.4 Temmeparypa OKpy>Karolero Bo3ayxa J0KHa ObITh He Hibke +10° C.

8.3 IMocnenoBaTebHOCTh Pa30OPKH TpaHCHOpPMATOpA.

8.4 Temneparypa OKpy’Karomero Bo3ayxa JOKHa ObITh He Hinke +10°C.

8.5 Tlomemenwne, rae MPONU3BOANUTCS BCKPBITHE TpaHC(HOPMATOpA, JOIDKHO OBITH CYyXMM U YHCTEIM,
3aIIUIIEHHBIM OT MOMaJaHHsI aTMOC(EPHBIX OCAIKOB U IBUIH.

8.5.1 Cnuth Macyo B YHCTHIH pe3epByap. [ 4ero OTKPYTHTH 3alIUTHBIN KOJIAK MPOOKH AJIsI CIIMBA U
orbopa macina, a 3areM nmpoOKy. IIpoOKy i cimBa OTKPBIBaTH OCTOPOXKHO, HMOMHS, YTO Maciio B
TpaHchopMaTope, KaK NpaBUIIo, HAXOJUTCS IPY HEKOTOPOM JIABIICHHUH WITH Pa3pPeKESHHN.

8.5.2 OTBepHYTH OONTHI, KpETAIINE KPBIIIKY K 0aKy.

8.5.3 INoaHsTH aKTHBHYIO YacTh C KPBIIIKOW 32 CEepbrH, PacIoJIOKEHHbIE Ha KPBIIIKe TpaHchopmaTopa.

IIpumeuanne: [onuBKYy MacioM TpaHCHOpPMATOpa, y KOTOPOTO HE HCTEK TapaHTHUHHBIA CpOK
9KCILTyaTaI!H, IPOU3BOJIUTH TOIBKO MO COTJIACOBAHMIO C 3aBOIOM-H3TOTOBHUTEIIEM.
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Tpancpopmartop Tuna TMI'- 100-160

1- mBenep; 2- npobka uis ciarBa Macia; 3- Tabnudka; 4- Macnoykasarenb; 5- BBog BH; 6- BBox HH;
7- TepMOMETp C OmpaBoif; 8- akTuBHas yacTh; 9- Oax; 10- 3akuM 3a3eminenus; 11- mepekmodaTens;
12- npepoxpaHuTens NpOOUBHOM (yCTaHABIMBACTCS MO 3aKa3zy HoTpeburens); 13- cepbra st moaseMa
TpaHchopmaropa; 14- mnacTuHa Juis pacKpeIieHus P TPAHCIIOPTUPOBKE; 15- poNuK TpaHCHOPTHBIN
(ycranaBmuBaeTcs 1o 3akasy morpedureis); 16- macio TpancopmaropHoe; 17- miombda; 18-kopobka
IUTSL TIOKyMeHTaluu; 19- matpy0ok [uist onmuBKe Macia, 20-mpeoXpaHnuTeIbHBIN KITanaH.

Pucynok 2

-3-



TpanchopmaTop Tuna TMI'-250-400

[ TR

MMM Ne

1- mBennep; 2- npoOka Ut cnuBa Macina; 3- Tabanuka; 4- Macioykasatenb; 5- BBog BH; 6- BBox HH;
7- TEpMOMETD C OTIPaBoOii; 8- akTHBHAs YacTh; 9- Oak; 10- 3axxuM 3a3eMiieHus; 11- mepeximroyarens;
12- npeoxpaHuTeNs MPOOHBHOM (YCTaHABIMBAETCS IO 3aKa3y morpedurens); 13- cepbra s moabeMa
tpancdopuaropa; 14- rulacTuHa JJ1sl PACKpeIIeHUs P TPAHCIIOPTUPOBKE; 15- pOJIMK TpaHCTIOPTHBIH
(ycTaHaBIMBAETCs 10 3aKa3y motpeburens); 16- macio tpancopmaropHoe; 17- mmom6a; 18-kopobka
JUISL TOKyMEHTaluu; 19- marpy6ok Uit JonuBa Macia.

Pucynox 3

-4-

O©oxn =10 °C
0,5 2,00 | 2,00 [ 2,00 2,00 2,00 | 2,00 2,00 2,00
1 2,00 | 2,00 | 2,00 2,00 2,00 | 2,00 2,00 1,90
2 1,90 1,90 | 1,90 1,90 1,80 1,80 1,80 1,70
4 1,60 1,60 | 1,60 1,60 1,60 1,60 1,50 1,50
6 1,50 1,50 | 1,50 1,50 1,50 1,50 1,40 1,40
8 1,40 1,40 | 1,40 1,40 1,40 1,40 1,40 140
12 1,40 1,40 | 1,40 1,40 1,40 1,40 1,40 1,40
24 1,40 1,40 | 1,40 1,40 1,40 1,40 1,40 1,40
O©oxn =20 °C
0,5 2,00 | 2,00 [ 2,00 2,00 2,00 | 2,00 2,00 2,00
1 2,00 | 2,00 [ 2,00 2,00 2,00 | 2,00 1,80 1,80
2 1,80 1,80 | 1,80 1,80 1,70 1,70 1,70 1,60
4 1,50 1,50 | 1,50 1,50 1,50 1.40 1,40 1,40
6 1,40 1,40 | 1,40 1,40 1,40 1,40 1,40 1,30
8 1,30 1,30 | 1,30 1,30 1,30 1,30 1,30 1,30
12 1,30 1,30 | 1,30 1,30 1,30 1,30 1,30 1,30
24 1,30 1,30 | 1,30 1,30 1,30 1,30 1,30 1,30
O©oxn =30°C
0,5 2,00 | 2,00 [ 2,00 2,00 2,00 | 2,00 2,00 1,90
1 2,00 | 2,00 [ 2,00 2,00 1,90 1,90 1,80 1,70
2 1,80 1,70 | 1,70 1,70 1,60 1,60 1,50 1,40
4 1,40 1,40 | 1,40 1,40 1,40 1,30 1,30 1,30
6 1,30 1,30 | 1,30 1,30 1,30 1,30 1,30 1,20
8 1,20 1,20 | 1,20 1,20 1,20 1,20 1,20 1,20
12 1,20 1,20 | 1,20 1,20 1,20 1,20 1,20 1,20
24 1,20 1,20 | 1,20 1,20 1,20 1,20 1,20 1,20
Ooxi =40 °C
0,5 2,00 | 2,00 [ 2,00 2,00 2,00 | 2,00 1,90 1,70
1 2,00 1,90 | 1,90 1,90 1,80 1,70 1,60 1,40
2 1,60 1,60 | 1,60 1,50 1,50 1,40 1,30 1,30
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Tabnmma 4 - HopMBI ZOIMYCTHMBIX aBapHIHBIX IIEPETPY30K Tpaunchopmarop Tuna TMI'-630

h, a K2 npu 3nayenusax K1 =0,25-1,0 %\ %\ [
025 | 04 | 05 | 06 | 07 | 08 | 09 | 1 S\ ol ) g
Ooxi1 = - 20 °C \ " 7 g /
05 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
1 200 | 200 | 200 | 200 | 200 | 2,00 | 200 | 2,00 L (e
2 2,00 | 200 | 200 | 200 | 200 | 200 | 200 | 200 I
4 1,90 | 1,80 | 1,80 | 1,80 | 1,80 | 1,80 | 1,80 | 1,80 . .
6 1,70 | 1,70 | 1,70 | 170 | 1,70 | 1,70 | 1,70 | 1,70 g
8 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 )
12 | 160 | 1,60 | 160 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60
24 | 160 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 160 | 1,60
Ooxn=-10°C

05 2,00 | 2,00 [ 2,00 2,00 [ 200 | 2,00 | 2,00 2,00

2,00 | 2,00 | 2,00 200 | 2,00 | 2,00 | 2,00 2,00

2,00 | 2,00 [ 2,00 2,00 [ 200 | 200 | 1,9 1,90

1,80 1,80 1,80 1,80 1,80 1,70 1,70 1,70

1,70 1,70 1,70 1,60 1,60 1,60 1,60 1,60

(oo B> TN N S I AT I )

1,60 1,60 1,60 1,60 1,60 1,60 1,60 1,60

12 160 | 1,60 | 1,50 1,50 150 | 150 | 1,50 150

24 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Ooxin=0 °C

0,5 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00

1 2,00 | 2,00 | 2,00 200 | 2,00 | 2,00 | 2,00 2,00

2 2,00 2,00 2,00 1,90 1,90 1,90 1,90 1,80

4 1,70 1,70 1,70 1,70 1,70 1,70 1,60 1,60

1- mBemep; 2- npoOka Juisi ciauBa Macia; 3- Tabnudka; 4- MacioykasaTenb; 5- BBog BH;
6 - BBog HH; 7- TepmomeTp ¢ onpaBoit; 8- akTuBHas 4acTh; 9- Oax; 10 - 3a)KuUM 3a3eMIICHUS;

a. 1,60 1,60 1,60 1,60 1,60 1,50 1,50 1,50

8 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 11- nepexiodatens; 12- npenoXpaHUTeIb IPOOHBHON (YCTaHABIMBACTCS 110 3aKa3y MOTPEOUTEN);
13- cepbra Juis OAbEMA AKTHBHOM YaCTH C KPBILIKOH; 14 - IIacTuHa 11 pacKperuieHust Ipy
12 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 TPaHCIIOPTUPOBKE; 15 - POJIMK TPAHCHOPTHBIHA (YCTaHABIMBAETCS 110 3aKasy MOTpeOuTeNs);
16- macno Tpancdopmaroproe; 17- miaomba; 18- kopobka s fokyMeHTanuu; 19- noTpyOoK Juist JouBa
24 1,50 | 1,50 | 1,50 150 | 1,50 | 1,50 | 1,50 macna; 20- nmpo6ka; 21- 3a3KUM KOHTAKT; 22- KPIOK JUIs MOIbEMA TpaHc(opMaropa.
Pucynok 4
-20-
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1-xpeimika TpaHcopMaTopa, 2-KoJIbIo
VITIOTHUTENBHOE; 3-U30JIATOP; 4-KOJMaK
5-raiika; 6-IIIUIBKA; 7-IIAaCTHHA 5-rajika; 6-IIMuiIbKa
Pucynok 5 — Beox BH

8 7 6 5 4 3 2
o1 A 7
- .
| N I = Em—
S=.
o B
9

|1
51 /

60

60
30

d

5

NN

295"

1 — kppImKa; 2 — KOJBLO YIUIOTHUTENBHOE; 3 — H30IIATOP;4 — KOJIAK; 5 — raiika;
6 - mmuiabKa; 7 — 60T, 8 — 3a)KHUM KOHTAKT

Pucynok 7- Beog HH na tok 1o 1250 A
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1-xppimka Tpaacdopmaropa; 2-KOIbLo
YIUIOTHUTENBHOE; 3-H30JITOP; 4-KOJMaK

Pucynok 6 — Beon HH

2 1,76 1,73 | 1,70 | 167 | 1,63 | 1,58 | 1,51 | 1,40
4 1,46 144 | 143 | 141 | 1,39 | 1,36 | 1,32 | 1,25
6 1,33 132 | 1,31 | 1,30 | 1,29 | 1,27 | 1,24 | 1,20
8 1,26 126 | 1,25 | 1,24 | 1,23 | 1,22 | 1,20 | 1,17
12 1,19 1,19 | 1,18 | 1,18 | 1,17 | 1,16 | 1,15 | 1,13
24 1,08 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08
Ooxn =20 °C
0,5 + + + + + 1,98 | 1,81 | 1,00
1 + 197 | 192 | 1,87 | 1,80 | 1,71 | 1,57 | 1,00
2 1,66 163 | 160 | 1,56 | 1,51 | 1,45 | 1,35 | 1,00
4 1,37 135 | 1,34 | 1,32 | 1,29 | 1,25 | 1,19 | 1,00
6 1,25 124 | 1,23 | 1,21 | 1,20 | 1,17 | 1,13 | 1,00
8 1,18 1,17 | 1,17 | 1,16 | 1,45 | 1,13 | 1,09 | 1,00
12 1,11 1,10 | 1,10 | 1,09 | 1,09 | 1,08 | 1,06 | 1,00
24 1,00 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
©oxn =30 °C
0,5 + + + + 192 | 1,76 | 1,27 -
1 1,89 184 | 1,79 | 1,73 | 164 | 151 | 1,12 -
2 1,55 152 | 148 | 1,44 | 138 | 1,29 | 1,02 -
4 1,28 126 | 124 | 1,21 | 1,18 | 1,21 | 0,97 -
6 1,16 1,15 | 1,13 | 1,12 | 1,09 | 1,05 | 0,95 -
8 1,09 1,08 | 1,08 | 1,06 [ 1,05 | 1,02 | 0,94 -
12 1,02 1,02 | 1,01 | 1,00 | 0,99 | 0,97 | 0,92 -
Ooxn =40 °C
0,5 + + 194 | 184 | 1,69 | 1,26 - -
1 1,75 1,70 | 164 | 156 | 1,44 | 1,08 - -
2 4,43 139 | 1,35 | 1,30 | 1,21 | 0,96 - -
4 1,17 1,15 | 1,13 | 1,09 | 1,04 | 0,89 - -
6 1,06 1,05 | 1,03 | 1,01 | 0,97 | 0,86 - -
8 1,00 099 | 098 [ 0,9 | 093 | 0,85 - -
12 0,93 092 | 091 [ 0,9 | 0,88 | 0,84 - -
24 0,82 082 ) 082 (082 | 082 | 082 - -
-10-




Ta6JII/IL[a 3- HOpMI)I MaKCHUMaJIbHO NOIYCTUMBIX CUCTEMATHYCCKUX HArpy30K

K2 npwu 3navenmsix K1 =0,25 - 1,0

b 025 | 04 | o5 | o6 | 07 | 08 | 00 | 1
Ooxn=-20°C
0,5 + + + + + + + +
1 + + + + + + + +
2 + + 1,99 1,96 1,93 1,89 1,85 1,79
4 1,70 1,69 1,67 1,66 1,64 1,62 1,60 1,57
6 1,56 1,55 1,54 1,54 1,53 1,51 1,50 1,48
8 1,48 1,48 1,47 1,47 1,46 1,45 1,45 1,43
12 141 1,40 1,40 1,40 1,40 1,39 1,39 1,38
24 1,30 1,30 1,30 1,30 1,30 1,30 1,30 1,30
Ooxn=-10 °C
0,5 + + + + + + + +
1 + + + + + + + 1,95
2 1,95 1,92 1,90 1,87 1,83 1,79 1,75 1,69
4 1,62 1,61 1,60 1,58 1,56 1,54 1,52 1,48
6 1,49 1,48 1,47 1,46 1,45 1,44 1,42 1,40
8 1,41 1,41 1,40 1,40 1,39 1,38 1,37 1,36
12 1,34 1,34 1,33 1,33 1,33 1,32 1,31 1,31
24 1,23 1,23 1,23 1,23 1,23 1,23 1,23 1,23
Ooxn=0 °C
0,5 + + + + + + + +
1 + + + + + 1,99 191 1,8
2 1,86 1,83 1,80 1,77 1,74 1,69 1,64 1,56
4 1,54 1,53 1,51 1,50 1,48 1,46 1,43 1,38
6 1,41 1,40 1,39 1,38 1,37 1,36 1,34 1,31
8 1,34 1,33 1,33 1,32 1,31 1,30 1,29 1,27
12 1,27 1,26 1,26 1,26 1,25 1,25 1,24 1,22
24 1,16 1,16 1,16 1,16 1,16 1,16 1,16 1,16
Ooxn =10 °C
0,5 + + + + + + + 1,84
1 + + + 2,00 1,94 1,86 1,76 1,60
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MAX

1 — npo3pauHkIif KoNmak; 2 —MOIUIABOK; 3 — KOPITyC; 4 — MPOKJIaKa;
5 — BTynKa Ha KphIIKe; 6 —CUTHAIBHBIH IITOK

Pucynok 8 - MacioykasaTenb

7

1 — Brynka; 2-npyxuHa; 3-KoubLo 4-11aiida; 5— KpbIlKa; 6-KOoJmakK;
7-mmmneKa; 8-raiika; 9-maiioa

Pucynok 9 - Knanan npegoxpaHuTenbHbIH

-7-



I'aGapuTHble, yCTAHOBOYHBIE U NPUCOEIMHUTEIbHbIE pa3Mepbl, MM 7.2.3 TpancdopmaTop IOMyCKaeT MPOJODKHTENBEHYIO HAarpy3Ky TOKOM, MpEBBIIIAIOMUM Ha 5%

Tabmmma 1 HOMUHAJIBHBIN TOK OTBETBIICHUS, HA KOTOPOE BKIIIOYEHA COOTBETCTBYIOIAs 0OMOTKA, €CIIM HAPSHKEHHE

HY Ha OJ{HOI1 13 0OMOTOK HE IIPEBHIIACT HOMHHAILHOTO HANIPSHKEHUN COOTBETCTBYIOIIETO OTBETBIICHUS.

Tum Tpanc- L B H Ha A A K M h hi [Ipm 5TOM TOK Harpy3ku He IOJDKeH IpeBbmaTh 1,05 HOMHHAIBHOTO TOKa OOMOTKH, a MOIIHOCTB
dopmaropa max | max | max | max Tpancdopmaropa He J0JKHA OBITH GOJIBIIIE HOMUHAIBHOM.

TMT-25/6-10 839 523 986 872 | 450 | 400 | 190 | 90 80 95 7.2.4 TpancdopmaTop AOMyCKaeT B SKCIUIyaTallMd yJapHbIe TOXYKUA TOKOM. IIpu 5TOM OTHOIIEHHE

IeHCTBYIOIIEro 3HAYCHMsI TOKA K HOMHHAIBHOMY (KPaTHOCTB) HE JOJDKHO MPEBBILIATH:
- 4,0 - ipu YHCIe YOapHBIX TOTYKOB TOKA B CYTKH 0 3 BKIIFOYHTEIHHO;
- 2,0 - pu 4ncne yaapHBIX TOMYKOB cBbiiie 3 1o 10;

TMI'-40/6-10 888 | 547 | 991 877 | 450 | 400 | 190 | 105 | 75 | 95
TMI'-63/6-10 928 | 560 | 1028 | 914 | 450 | 400 | 190 | 90 | 85 | 110

TMI'-100/6-10 963 681 | 1086 987 | 550 | 550 | 190 | 90 95 | 110 -1,3 - pu gucne ynapHeIx TordkoB cebiie 10 g0 100. [IpogomKuTenbHOCTh TOTYKOB — 10 15 c.

TMTI'-160/6-10 1073 | 694 | 1161 | 1062 | 550 | 550 | 190 | 90 | 115 | 120 7.3 Tlpu skcmnyatamuu TpaHcGopMaTopa HEOOXOAUMO YUYHTHIBATH TAKXKE MECTHBIC WHCTPYKIIHH,

TMT-250/6-10 1113 | 788 | 1232 | 1133 | 550 | 550 | 190 | 110 | 110 | 115 YUHUTHIBAIOIINE CTICNN(HUKY KOHKPETHOTO O0OBEKTa, KIMMAaTHUECKOH 30HEI, XapakTep MoTpeduTenei un
npyrue (paKTophl.

TMTI-400/6-10 1305 | 775 | 1331 | 1232 | 660 | 660 | 230 | 150 | 130 | 130 7.4 Tlopsitok paGoThi ¢ mepekmoaTenem eM. prc. 11 m.3.7.

TMTI-630/6-10 1422 | 868 | 1526 | 1427 | 660 | 660 | 230 | 150 | 150 | 150 7.4.1 Tlepen mepexiOueHHEM HAMPSHKEHUS OTKIIOYUTH TPAHCPOPMATOP OT CETH CO CTOPOHBI Kak

BBICLIETO, TAK M HU3ILETO HAIPSKCHUS.
IepexiroyeHne Bo30YkKICHHOTO TpaHCHOpMaTOpa He IOIyCKaeTCsl.

IIpucoenunurtesnbubie pa3meps! BBogos HH, Mmm o
7.4.2 Jlisd OYMCTKM KOHTAKTHOM CHCTEMbl IepeKiIrouarens OT OKHCH M [ulaMa IIpU KaXIOM

Tabmuma 2
MEPEKITFOYCHUN TIPOU3BOUTh MPOKPYYMBAHHUE MEPEKIIOYATEeNs 70 3-5 IHKIOB B OJHY U JAPYTYIO
Bonp! HelTpabl CTOpPOHBI.
Tun Tpanchopmaropa Hanpsoxenue HH, kB | puc d puc d

TMI-25/6-10 0,4/0,23
TMI-40/6-10 0,4/0,23

M12 M12
TMTI-63/6-10 0,4/0,23
TMI-100/6-10 0,4/0,23 6 6
TMI-160/6-10 0,4/0,23 M12 M16
TMI'-250/6-10 0,4/0,23 M16 M20
TMT'-400/6-10 04/0,23 M20 M20
TMI-630/6-10 0,4/0,23 7 M27 7 M33




- HHIYKIIMOHHBIM IIPOTPEBOM 3a CUCT BUXPEBEIX MOTEPh BCTAIN 0aKa;

- IPOTPEBOM TOKAMH KOPOTKOT'O 3aMBIKAHUSI.

6.4 IIpu Harpese TpaHchopMaTopa TeMIepaTypa H30JSIIMUH IPHHIMAETCs paBHON CpelHel TeMIepaType
ob6motkn BH, onpenensiemoii o conpoTHBIeHHI0 00MOTKH ITOCTOSIHHOMY TOKY. V3MepeHHe yka3aHHOTO
CONPOTHBIICHHS NPOW3BOIANTH HE paHee, yeM depe3 60 MUH. HOCIe OTKIIOYEHHS HarpeBa TOKOM B
obMoTke nin yepe3 30 MUH. OCiIe OTKIIOYECHUS BHEIIIHETO HAarpeBa.

6.5 ConpoTHBICHHE 30NN H3MEPATh MeroMMmeTpoM 2500 B ¢ BepXHUM mpenenoM U3MepeHus He
Hwke 10000 Mowm. [lepex HagamoMm Kaxa0ro HU3MEPEHHsI UCTIBITyeMast 0OMOTKa JOJDKHA OBITH 3a3eMIICHA
HE MeHee, YeM Ha 2MHH.

6.6 CocrostHEe W30JALNH, IPH KOTOPOM TpaHC(HOPMATOp pa3perraeTcsi BKII0YATh B AKCILTYaTaIHIo,
JIOJDKHO COOTBETCTBOBATH TOKYMEHTY «O0beM U HOPMBI HCIBITaHUI JIEKTPOOOOPYTOBAHHSD)

PJ1 34.45-51.300-97.

7 Jkcmryaranus Tpancgopmaropa

7.1 JlomycTUMBbIe HaTpy3KH U aBapHiiHbIe Ieperpy3ku tpancpopmaropa mo 'OCT 14209.
7.2 MakcuManbHO JOMYCTUMbIE CHCTEMAaTHUECKHE HArpy3KH U JOIyCTUMBIE aBapHUHBIC MEpPErpy3KH
TpancdopMaTopa JOJDKHEI COOTBETCTBOBATH TabiuiaMm 3,4.

B tabnunax npuseaeHs! 3HaueHus Kz v h 1715 cyToOUHOro npsiMOyrobHOTO IBYXCTYIIEHYATOTO
rpaduka Harpys3ku TpancopMaropa mpH pasndHbIX 3HaueHusX Ki u Ooxi.

Jlis npomexytounsix 3HadeHHi K, n Ooxn 3Hauenue Kz ciemyer ompenensaTs JUHEHHOH
HMHTEPIOJIsLuE.

Oox1 - TeMneparypa okpyxaromei cpensl, °C;

Ki - navanpHas Harpyska, NpeALIECTBYIOMIAsl Harpys3ke Wiu meperpyske Ko, mmm Harpyska
nocne cHmkeHusa Kz, B JONSX HOMHMHAJIBHOH MONTHOCTH MM HOMHUHAJIBHOTO TOKa, OMpefenseMas Mo

dopwmyne (1);

K, = =—= 1
175 | @

HOM HOM
K2 - Harpy3ka mwiu neperpyska, cieyromias 3a HadaabHoi Harpyskoi Ki, B nossax
HOMUHAJIbHOM MOITHOCTH MJIM HOMHHAJIBHOTO TOKa, ompenensemas mo gopmyie (2),
— SZ _ I 2
Ky == @

HOM HOM

rae: I, S1 - HayaJbHBIE TOK U MOIIHOCTB, IPEIIIECTBYIONINE Harpy3ke Wi neperpyske Kz
WM Harpys3Ke rocie cHkeHus Kz;

I1, S2- TOK ¥ MOIIHOCTb, HA PEKHUME, CICIYIOIIUM 332 HAYaJIbHbIM.

h - npogomkuTenpHOCTh HAarpy3kd K2 Ha IBYXCTYIIEHYATOM CyTOYHOM rpaduKe Harpy3KH, 4.

B Tabmuue 2 o603HaueHue (+) yKa3pIBaeT Ha TO, YTO JUTSA JAHHOTO PEKHMa HArpy3KH PacueTHOE
3Hauenne K2> 2.0, Ho momyckaeTcs ero moboe 3HaueHne B uHTepBae 1,5 < K< 2.0.

7.2.1 Tparchopmatop IOMyCKaeT MPOIOIDKUTEIBHYIO Harpy3Ky Herrpann oomotok HH He Goree:

- I CXEMBI COeIMHEHHS 00MOTOK Y/YH - 25%;

- JUIS CXEMBI coetnHeHust 0OMOTOK JI/VH - 75% HOMUHAIBHOTO Toka 00MoTKH HH.

7.2.2 TpanchopmaTop JOMyCKaeT MPOAODKHTENbHYI0 paboTy (mpu MoIIHOCTH He GoJee
HOMMHAJIGHOI) NpH MPEBBIIICHUN HaNpsHKeHHs Ha ro0oM oTBeTBieHnr ooMoTkn BH Ha 10 % Gonee
HOMHHAJIBHOTO HANpPsDKSHUs JaHHOTO OTBeTBNIeHUs. [Ipu 3ToM, HampspKeHHe Ha JTI000M OTBETBIICHHH
obmotkn BH B TpaHcdopmaTopax ¢ HOMHUHaJIBHBIMU HampspkeHusMu 6,3 kB u 10,5 kB He momkHO
MPEeBBIIATH COOTBETCTBEHHO 7,2 KB 1 12 kB.
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3 YerpoiicTBo TpancdopmaTopa

3.1 Tpanchopmarop UMeeT repMEeTHIHYI0 KOHCTPYKIUIO, T.€. BHYTPEHHUH 00BbeM TpaHchopMaTopa
HE MMeeT COOOIIECHHS C OKPYKAIOIEeH cpeoi.

TparcdopmaTop MOTHOCTHIO (0 KPBIIIKH) 3aII0JHEH TPAaHCHOPMATOPHBIM MAcJIOM, a TEMIIepaTypHbIe
H3MeHeHusT o0beMa Maciia, MPOUCXOMSINNE B IIPOIeCCe 3KCIUIyaTallld, KOMIEHCHPYIOTCS 3a CYeT
H“3MEeHEeHUs 00beMa rodp cTeHOK Oaka.

3.2 TpancdopmaTop COCTOMT K3 aKTUBHOM wyacTH, Oaka, kpeiuku ¢ BBogamu BH um HH u
TIEPEKITIOYATENS C BHIBEZICHHBIM Ha KPBIIIKY IIPUBOJIOM.

3.3 AKTHBHas 4acTb KECTKO COEAMHEHA C KPBIIKOH U COCTOUT U3 MAarHUTOINPOBOAA C OOMOTKaMH,
HIDKHHX M BEpXHHX SIPMOBBIX Oanok, otBooB BH 1 HH, nepexirouarens oTBeTBiIeHHi 0OMOTOK.

3.4 MarauTonpoBox TpaHCpOpMATOpa CTEPKHEBOIO THUMA CcOOpaH W3  XOJOAHOKATaHHOM
TpaHCc(HOPMATOPHOH CTAIIHL.

3.5 OOMOTKH - MHOTOCIIONHBIE IUIMHIpUYeckne m3rotoBneHsl: HH w3 amomuHMeBoro (MemHOro)
npoBoja unu ¢onsru; BH u3 anmtoMuareBoro (MeaHOT0) MpoBoIa.

3.6 Ha Bepxy axkTHBHOW 4YacTH pa3MeLIeH IepeKiIoyaTenb OTBEeTBICHUH oOMoTroxk BH.
[Nepexmroyaresns KeCTKO 3aKpeIIeH Ha KPBIIIKe Oaka.

3.7 llepeximouaTens NpeAHA3HAUCH IS PETYIMPOBaHUS HanpsbkeHus 6e3 Bo3oyxaenus ([16B) myrem
COE/IMHEHHS] COOTBETCTBYIOLIMX OTBETBICHHI 06MoTOK BH.

KOHCTpYKTHBHO IepeKiroyaTelb IpeICTaBIsieT co00H Be peHKH, Ha OXHOMN U3 KOTOPBIX 3aKPEILICHEI
HETIOJBIKHBIC, a Ha JIPYroil — IOJABIDKHBIE KOHTakThL. K HENOABM)KHBIM KOHTAKTaM HPHUCOEIWHEHBI
perynupoBoyHbIe 0TBOIBI 00MoTOK BH B cooTBeTcTBHU € pHc. 10.

Cxema coeiMHEHHs OTBETBICHMI 0OMoTOK BH K mepexiouarento ¢ Anamna3oHOM PeryJIHpOBaHUS OT
MuHYyC 2x2,5% mo mmoc 2x2,5% (puc.10)

Cxema coequHenust 00MoTok «3BE3/1A» Cxema coenunennst 00MoTok « TPEYT'OJIBHUK»
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Pucynok 10 - Cxema coenpiHeHns 0TBeTBIeHHIH 00MoTOK BH K mepexirouarernto



IMpu BpameHny pyKOsITKU IIPUBOAA MIEPEKITIOUATEIIs IEPEBUTAETCsl pelika ¢ MOABMKHBIMH KOHTAKTAMH,
KOTOpBIE 3aMBIKAIOT COOTBETCTBYIOIIHE HEIIOJBIDKHBIE KOHTAKTHl C IIPHCOCIUHEHHBIMH K HHM
PETYJINPOBOYHEIME OTBOZAMH OOMOTOK TpaHCc(opmaTopa
Oukcanyst MON0KEHHS IEPEKITI0YaTelIsi OCYIIECTBISETCS CIIeHAIBHEIM (DHKCHPYIOIINUM YCTPOHCTBOM,
(HuKCcaTOpOM, PACIIOTIOKEHHBIM B PYKOSITKE IIPHBOJIA.

[epexmoyeHue U3 0JHOTO MOJOKEHUS B APYrOe MPOU3BOIMUTCS CIEAYIOIUM 00pazom (cM.puc.11):

Tonoxenue | cooTBeTcTBYeT MakcuManbHOMYy 3HadeHHIO (UHT5%), monoxeHne V- MUHUMalIbHOMY
3HaueHnto (UH-5%) mepBHYIHOTO HAampsDKeHHs Ha ctopone BH.

Ha 3aBozae mepekmoyarens yCTaHOBIEH B MONOKEHHUH (3) — HOMHHAIBHOE HaNpsDKEHHE Ha CTOPOHE

BH. IIpn HeoOX0UMOCTH NEPEKIIIOYESHNS NEePeKITIoYaTeN s IPOU3BOAUTE TIOCIEA0BATEIHHO B CTOPOHY
Bospacrtanus IV (4), V (5) unu B cropony cumkenns 11 (2), | (1).

6
ﬁub o/

[

1 - pykosiTKa nepekirovaTess; 2 - GUKCUPYIOMUHA AUCK PYKOSTKHY; 3 - IJIACTHHA (DUKCUPYIOIIas;
4 - xpbIIIKa TpaHChOpPMATOPA; 5 - pelika ¢ MOJBHKHBIMH KOHTAKTaMH;
6 - peiika ¢ HETTOBMKHBIMH KOHTAKTAMH

Pucynoxk 11 — IlepexmodaTens

IMopsinok nepekJIIOYeHNs MePeKTI0YATENs

1 - TloguATh PyKOATKY mepexitodaTens (1mo3.1) BBepX 10 BEIX0/a (GUKCHPYIOIIETO AUCKA PYKOSTKH
(m03.2) Hax pukcupyroniei macTuHoM (1o3.3).

2 - TToBopoToM pykosTKH (1103.1) ycTaHOBUTH HEoOXoanMmoe nojoxenue 1,2,3,4,500 coBMemieHns ¢
TIPOPE3bI0 AHCKA PYKOSITKH (1103.2) ¢ TIIACTHHOM, PUKCHpYOmIeH (1103.3).

3 - OmmycTHTh pYyKOSATKY TepekiouaTens (1mo3.1) mo ymopa.
BHUMAHUE! TlepexmouaTs nepexirodarens u3 moiaoxenus (1) cpasy B monoxenue V (5)

uii Haobopot u3 nosnoxenust V (5) B nonoxkenwue | (1) kareropudecku 3amnperaercs

3.8 Bak TpaHchopmaTOopa CBapHOM, MPSIMOYrONbHOM (B mi1aHe) (GOpPMBI, COCTOUT U3 BEpXHEH pambl,
rodpupoBaHHO CTEHKH, 00eUaliKH, JHA C IPUBAPEHHBIMHU K HEMY LIBEJICPAMH.

BepxHsisi pama BBIIIOJTHEHA U3 YTOJIKa, TOpUpOBaHHAs CTEHKA — U3 PYJIOHHOM cTanu. B HIOKHEH YyacTi
Gaka MMeeTCsl y3es 3a3eMIICHHs M CIMBHas NpoOka. B mpuBapeHHBIX KO AHY 0aka IUTACTHHAX U
IBeJUIepaX HMMEIOTCS OTBEPCTHS IS KperuieHHs TpaHcdopmaropa K (QyHIAMEHTY HJIH yCTaHOBKH
POJIHKa TPAHCTIOPTHOTO.

Ha 0axe 3akpernieHa TabIM4Ka C TEXHUUECKUMH XapaKTePUCTHKaMH TpaHchopMmaropa.
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a) MPOMU3BECTH BHEIITHUIT OCMOTP TpaHC(HOpMATOpa, yOeIUTHCS B IEIOCTHOCTH BCEX y3JIOB, OTCYTCTBHE
CKOJIOB ¥ TPEUIMH Ha M30JIATOPaX, IMPOBEPHUTH KPEIUICHHs MaciIOYIUIOTHUTENBHBIX coenuHeHuil. [Ipn
0oOHapyXEHUH 0CJIa0IeHNs KpeIIeHHH, TeU! Macia U3-M0J MPOKIAIO0K WK IPOOOK MOATSHYTh IPOOKH
U TallK¥ COEMHEHUH.

BHUMAHME! Hanuure wiu OTCYTCTBHE Macia B MAacllOyKas3aTelNbHONM Kamepe sBISIETCS
HOPMaJIbHBIM IIOKa3aTeNeM MIsi paboThl, NMpPU YCIOBHH, YTO CHUTHAIBHBIA INTOK MacioyKa3aTells
HaxonIuTcs He Huke nojoxeHus «MIN» (PucyHok 8). D10 sBisercs MOATBEP)KICHUEM, YTO YPOBEHb
Macjia B TpaHcopMaTope HaxOAUTCS B JOMYCTUMBIX mpexaenax. [lpu ypoBHe macia Hike «MIN»-ma
BKJIIOYEHHE TpaHc(OpMaTopa U €ro dKCIUIyaTalys He JomycTHMbl. HeoO0X0quMo BBIICHUTH NMPUYHHY
CHIDKEHHSl YPOBHS Maclla M YCTPaHUTh €e, JOJIMB TpaHC(HOpMAaTOpHOE Macio, UMerollee NMpoOHBHOE
HarnpspkeHue He MeHee 40 xB.

0) yCTaHOBUTE NIPH HEOOXOANMOCTH TPAHCIOPTHBIE PONUKH (TIPX HX 3aKa3e IOTpeduTeneM) u3
TPaHCIOPTHOTO IOJIOXKEHHS B pabouee;

B) 3a3eMJIUTH Oak TpaHC(opmaTopa;

T') IPOTEPETh M30JIITOPHI BETOIIBIO, CMOYEHHOH OSH3MHOM, a 3aTeM CYXOH;

1) OTIPEIETIUTH COMPOTUBIICHHUE H30JALUH (B COOTBETCTBHHU C Pa3IesioM 6 HACTOALICH HHCTPYKLIUH):

BH(HH+6akx) Re0,MOwm / Ris,Mom = K abc
HH(BH+6ak) Reo,MOwm / Ri5,Mom = K abc¢

3) 3aMEPHUTH COMPOTHBICHUE 0OMOTOK MTOCTOSHHOMY TOKY;

1) yOeAUTHCsI, 4TO IIEePEKIIIoUaTeb YCTAHOBJIEH U 3a()MKCHPOBAH B OJHOM M3 PaOOYHX IOJIOKESHHH.

5.5 [IlpaBunbHOCTH pabOTBl MEpeKIIOYATENsT OHpenelsieTcs 10 pe3ysbTaTaM  H3MepeHHs
CONPOTHUBIICHHS OOMOTOK TIOCTOSHHOMY TOKY H IO pe3yiabTaraM HpOBepKH Kod(duireHTa
TpaHc(OpMaIH Ha BCEX MOJIOKEHHUIX NePEeKITIoIaTeIs.

5.6 1ns UCKITIOYEHUS BO3MOXXHOCTH MPOBOpadnBaHus mmnmiek BBogos HH mpu noacoennaeHnn
Ka0ens (IKH) He0OXOAUMO yIep KUBATh HIDKHIOIO TaliKy Ha IIMIJIBKE BBOJIA TACYHBIM KITFOUOM.
[IpoBopaunBaHue MIMUIBKA MOKET MMPUBECTH K 3aMbIkaHuio BBoga HH Ha Gax.

5.7 Ilpu HEOOXOAUMOCTH COEAUHUTD IIPOBOJIOKY IIPOOMBHOTO MIPEIOXPAHUTENS C KOHTAKT 3QKUMOM
Hyznesoro orsoga HH.

5.8 BATIPELLIAETCSI nipoBOMTE MCIIBITAHUS M30JIAIHH TIOBBIIICHHBIM HAMPsHKEHHEM 0e3
COIJIACOBAHUS C 3aBOJIOM-H3TOTOBUTEIIEM.

5.9 Brurouats TpaHc(hOpMaTop B CETh Pa3peIIaeTcs TOIYKOM Ha ITOJTHOe HOMUHAIBFHOE HalpsDKEHHE.

5.10 Ecimm oTKITIOYEHHE BBEICHHOTO B AKCILTyaTaIlIo TpaHCPopMaTopa He ObIIO CBSI3aHO C
MpOBEICHHEM Ha HeM paboT WITH JeHCTBHEM 3aIllUT, TO TPAHCHOPMATOP MOXKET OBITH BBEJICH B paboTy
0e3 MpoBeIeHUs UCIIBITAHNI U HI3MEPEHUH apaMeTpoB.

5.11 Bo BceM HEOTOBOPEHHOM TIPH MOJATOTOBKE TpaHCPOpMaATOpa K paboTe U ero IKCILTyaTaIiu
PYKOBOJCTBOBATHCS CJIETYIOIMMH JISHCTBYIOIINMHU IOKYMEHTaMHU:

- IPaBHJIAMH YCTPOMCTBA JIEKTPOYCTaHOBOK;

- PaBMJIa TEXHUYECKOH IKCILTyaTaIlM1 SJIEKTPHUECKUX CTAHIMN U CeTel;

- 00beMOM ¥ HOpMaMH UCTIBITaHHUH 31ekTpoobopynosanus PJ 34.45-51.300-97.

6 OnpenesieHne XapaKTePUCTHK H30JI UM

6.1 3a Temmeparypy H30JAIMH TpaHC(opMaTopa, HE IOABEPTaBIIETOCS HArpEeBY, IMPHHIMAETCS
TeMIlepaTypa OKpyKalollero Bo3ayxa. I[IpuueM cienyerT BbLIepKaTh TpaHC)OPMATOp HPH TaKOM
TeMIiepaType He MeHee 6 4acoB.

6.2 Ecmu Ttemmeparypa Bo3ayxa Hmke +10°C, To a1 H3MEpeHHs XapaKTEPUCTUK H3OJLILUU
TpaHchopMaTop OIDKEH OBITh HATPET.

6.3 HarpeB npou3BOAUTH OTHUM M3 CIEAYIOIIUX METOJIOB:

- pa3MelIeHreM B OTAITIBAeMOM TTOMEICHUM;

- HAarpeBOM >JIEKTPOIIeYaMH 3aKPhITOTO THUIIA, yCTAaHABIMBAEMBIMH II0JT THO TpaHCc(hOpMaTopa;
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HMucTpykuus no dkcmiyaTanuu
4 Yka3anusi Mmep 0e30I1aCHOCTH

4.1 TpaHchopMaTOpsl OTHOCSTCS K BBICOKOBOJBTHBIM JJIEKTPHUYECKHM YCTAaHOBKAM, MOATOMY IIPH
MOHTa)K€ U 3KCILTyaTaIlud HE0OX0AUMO COOIIOIaTh BCE HOPMBI U NIPAaBHUIIA TEXHUUECKOH SKCILTyaTaI[un
JNEKTPOYCTAaHOBOK.

4.2 TpanchopmMaTop U €ro aKTUBHYIO YacTh HEOOXOOUMO MOJHMMATh TOJIBKO 32 CIICIHAIbHO
MpeHa3HauCHHBIE AT 3TON LIeNU JeTaln:

- TpaHc(opMaTop B cOOpe M aKTUBHYIO YacCTh C KPBIIIKOH — 3a CEpPhI'H, PAacIO0KEHHBIC Ha KPBIIIKe
(o 400xBA);

- aKTHBHYIO 4acTh 0e3 KPBIIIKH — 32 OTBEPCTHUS, PACIIONIOKEHHBIE Ha BEPXHUX SIPMOBBIX OajKax.

4.3 Kareropuuecku 3anperaercs:

-IOAHMMATh  TpaHcOpMarop 3a CKOOBL, CHOyXKallde I  KPeIUICHWS M3ACNHA  IpH
TPaHCHOPTHPOBAHUH;

- MPOU3BOJMTH pabOTHI U MEPEKITIOUEHHS HAa TPAaHC(OPMATOPE, BKIIFOUEHHOM B CETh XOTs ObI ¢ OHOI
CTOpPOHBI;

- IIOJIb30BAThCA MEpeKiIoUaTesieM 6e3 03HaKOMJICHHUS C HACTOAIIEH HHCTPYKIHUEH;

- OCTaBJISATh MEPEKITIOYATeNb B IIPOMEXXYTOYHOM ITOJIOKEHUH U 0e3 (DHKCALNH er0 PYKOSTKH;

- 9IKCIUTyaTHpOBaTh TpaHCHOPMATOp C MOBPEKACHHBIMH BBOAAaMH (TpEIIMHAMH, CKOJAMH
H30JITOPOB);

- BKIIFOUaTh TpaHcopmarop Oe3 3a3emieHus Oaka.

44 BHUMAHMUME! Temneparypa Mmacina B TpaHChOpPMATOpe HPH €ro TPaHCIIOPTHPOBAHHHU,
XPaHEHUH U 3KCIUTyaTaIlud, KaKk MPaBHJIO, HE COOTBETCTBYET TEMIIEpaType Macia HpH €ro 3ajHuBKe B
TpaHc(hopMaToOp MPEANPUATHEM-U3TOTOBUTENEM, W BHYTPEHHEE MaBICHHE B TpaHC(opMmarope, Kak
MIPaBHJIO, OTIMYACTCS OT aTMOocdepHOro napieHus. [103ToMy ¥ ¢ TOUKH 3peHUsI COXpaHSHNUS HaIe)KHOCTH
U JIONTOBEYHOCTH TpaHcopmaropa, M C TOYKM 3peHHS OE30IaCHOCTH €ro 0O0CITy)KHBaHUS
pEeKOMEHTyeTCsl He HapyIlaTh FepMETHYHOCTh TpaHchopMaropa (OTBOpauMBaHHE MPOOOK, OTKPHIBAHUE
narpyOka, CHATHE Macjoykas3aTels, NPeZOXPAaHUTENFHOTO KiamaHa W JIoOble HapyIIeHWs ero
YIUTOTHEHHIT) 6€3 COTJIacOBAHUS C 3aBOJIOM-M3TOTOBHTEIIEM.

4.5 Tlpu obcayxuBaHuU TpaHc(hopMaTopa HEOOXOINMO YUHTHIBATh, YTO TPaHC(HOPMATOPHOE MAcCIO
SIBIIIETCS JIETKO BOCIUIAMEHSIOIIEH JKHIKOCTBIO, MMEET BBICOKYIO TEMIIEpaTypy TOPEHHS W TPYITHO
nmojytaetrcss TymeHuto. [losTomy Bce pabOTHl, U OCOOGHHO CBS3aHHBIE CO CBApKOM, 3JIEKTpONalKoi
CllelyeT NPON3BOJNTH B COOTBETCTBHH C ITPEAYCMOTPEHHBIMHU MTPOTUBOIIOKAPHBIMH ITPABHIAMH.

4.6 JIONOJIHUTENIBHO NPH 3KCILTYaTalud TpaHC(GOopMaTopa HE0OX0MMO I0JIb30BaThCS CICAYIOIIUMH
JIEWCTBYIOIIMMH TIOKYMEHTaMU:

- TUHOBBIMY NpaBUIAMH MOXKAaPHOU GE30IIACHOCTH AJI1 IPOMBIIUICHHBIX MPEANPUSITHI;

- [IpaBnunamu TeXHUKH 6€30MACHOCTH MPH IKCILUTYyaTAI[HU JIEKTPOYCTaHOBOK.

5 IloaroroBka TpaHcopmaTopa K padore

5.1 TpaHnchopmaTop BBOAUTCS B IKCIUTyaTalH0 63 PeBU3HH.

5.2 BHUMAHME! OrkpeiBath maTpyOOK Ha KpBIIKE, TPOOKYy Ha Oake, CHUMATh H30JISTOPHI,
MaclloyKa3aTeJb, IPeIOXPAHUTENbHbIN KIIalaH, COBEPIIATh IPyrue IeUCTBHU, KOTOPOE MOTYT IIPHBECTH
K pasrepMmeTusanuu TpaHchopmaTopa, 6€3 COrnacoBaHUs C 3aBOAOM-H3TOTOBHUTENIEM, KaTETOPHUYECKH
3anperaercs.

Hcnpitanue 6aka rupaBIndyecKUM JaBICHUEM HE TIPOU3BOAUTS.

5.3 Otbop mpoOB U HUCHBITaHHE TPAHCHOPMATOPHOTO Macia, Oe3 COIrNIacOBaHHS C 3aBOJOM-
H3TOTOBUTENEM, HE IPOU3BOUTE.

5.4 Tlepen BKIIOYEHHEM TpaHC(HOpPMATOpa ClIEAyeT BBIIOIHATE CIEIYIONne paboThL:
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3.9 Ha kpslmke TpancopMaTopa CMOHTHPOBAHEL:

- BBoasl BH 1 HH;

- IPUBOJ IIEPEKITI0YATEIs;

- KapMaH TepMOMeTpa;

- MacloyKasareib IOIIaBKOBOTO THIIA;

- HaTpyOOK JUIst OJMBKH TpaHC(HOPMATOPA MacioM;

- MpOOUBHOH MpeoXpaHUTeNb (B ClIydae 3aKa3a MoTpeOuTesieM);

- CephI'M AJIs MoIbeMa COOPaHHOTO U 3aI0JIHCHHOTO MacioM TpaHcdopmaropa (1o 400kBA).

- JIOTIOJIHUTENBHO, B TpaHchopmaTopax TMI-25, 40, 63, 100, 160 na natpyOke i JOIUBKU Macia
YCTaHOBJIEH NPEIOXPAHUTEILHBIN KIIalaH.

3.10 IlpoGuBHON TpenoXpaHHTENb, MOCTABISIEMBI IO 3aKa3y HOTPEOHTENs, NpeaHa3sHauYeH It
3aIIUTHI CETH BHEIIHETO HAIPSDKEHUS OT ITOTIAIaHusI MOBBIICHHOTO MOTEHIIAAIA.
3.11 [ns obGecriedeHus yINIOTHEHHSI pa3beMHBIX YacTel TpaHC(opMaTopa NIPHUMEHSETCs] MaCIOCTOHKasT
pe3uHa.
3.12 TpanchopmaTop 3amosiHeH TpaHcHOPMATOPHBIM MAcIOM, UMEIOIIUM MIPOOHBHOE HANPSDKEHUE HE
menee 40xB.
3.13 /IBa Gonta KpemsIIuX KPBHIIIKY ¢ 0akoM, maTpyOKOM MacjoyKa3arelsi, MaTpyOoK Ui TOJIHBKH
Maciia ¥ IpoOKa JUIsl CIMBa Macia OIIoMOHPOBaHEL

3.14 Tlpu HapyumieHMH LEJIOCTHOCTH IUIOMO 0€3 COINIACOBaHHA C 3aBOJIOM-H3TOTOBHUTEIEM,
MIpeANPUATHE-U3TOTOBUTENh UMEET IIPaBO CHATH YCTAHOBJICHHBIC FApaHTUH.

3.15 IpemoxpaHUTENBHBIA KiTanaH NpeJHa3Ha4deH JUIl yMEHBIICHHS M30BITOYHOTO NaBJeHHs B Oake
TIIPU YBEIUYEHNH €T0 CBEPX JOIyCTHMOTO.

IIpenoxpaHUTENBbHBIN KIAalaH B COOTBETCTBHM C PHCYHKOM 9 COCTOHMT H3 3aTBOpa M KOpIyca, Ha
KOTOPOM HMEETCS YIIIOTHHTENBHOE KONBIO CO CTOPOHBI 3aTBopa. Kopmyc 3aBepHYT BO BTYIKY,
BBAPEHHYIO B KPBILIKY, U YIUIOTHEH C BTYJIKOM pe3nHOBON mpokinankoil. Kimanman uMeer 3aluTHBINA
KOXKYX.

Ilpn yBennueHun paBieHHs B Oake CBepX MAOIYCTHMOIO 3aTBOP 3a CYET CXKATHU IIPYKUHBI
TIOJTHUMAETCsI ¥ BBIITYCKaeT M30BITOK Macia, TEM CaMbIM YMEHBIIIAeTCsl N30BITOYHOE aBieHre B Oake.
3areM 3aTBOP 3a CUET MPYKUHBI BO3BPAIIAETCS B ICXOJHOE TTOJIOKEHHE.
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Cxema cTponoBku TpancgopmaTopa

H1

Cxema cTponoBku Tpancgopmaropa
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Pucynoxk - 12
Tabmnma — 6
Tun Tparchopmaropa H1, mm H, Mmm
TMI'-25/6(10) 560 1151
TMI'-40/6(10) 560 1215
TMI'-63/6(10) 620 1250
TMTI-100/6(10) 665 1290
TMTI-160/6(10) 720 1500
TMI'-250/6(10) 785 1670
TMI'-400/6(10) 820 1800
TMI-630/6(10) 890 2040
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Pucynok - 13
Tabmuma -7
Twum Tparchopmaropa H1, mm H, MM
TMI-25/6(10) 560 1795
TMI-40/6(10) 560 1895
TMI'-63/6(10) 620 2010
TMI-100/6(10) 665 2170
TMI'-160/6(10) 720 2385
TMI'-250/6(10) 785 2650
TMI'-400/6(10) 820 2895
TMI-630/6(10) 890 3295

13-




