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Ten3zonpeodpasoBarein
H30BLITOYHOIO JaBJIEHUS
cepuu D

PyKOBOZICTBO MO 3KCILTyaTaIMu

MBEP.408854.219 PO

2022


https://td-automatika.ru

PykoBOACTBO 1O SKCIUTyaTalluu COACPKUT TEXHUUYECKHE JaHHBIC, OMHMCAHKE
MIPUHITUTIA JEHCTBUS M YCTPOMCTBA, a TAKXKE CBEJICHUS HEOOXOIUMBIE TSI TIPABUITh-
HOW SKCIUTyaTallud TeH30mpeoOpaszoBaTeneld n30bITogHOro naBieHus cepun D (B
JaJdbHEUIleM - TeH30IpeoOpa3oBaTeie).

K pabote ¢ TeH30mpeoOpa3oBaTeIsIMU JIOMYCKAETCs OOCITYKUBAIOIIUNA TIep-
COHaJI, 00YYCHHBIN OOPAIIEHHUIO C MIEKTPUICCKUMH TIPUOOpaMH i 000PYIOBAHHEM,
C 00pa3IOBBIMH MAaHOMETPAMH U JIPYTUMHU TPUCIIOCOOICHUSIMH, TPOIISAIIANA HH-
CTPYKTaX 10 TEXHUKE OC30IMaCHOCTH.

Hacrosiiiee pykoBOACTBO MO 3KCILTyaTalldd paclpocTpaHseTcsl Ha BCE Te-

pPEUHCIICHHBIE B HEM UCITOJIHEHUSI TEH30Mpe0oOpa3oBaTeliei.

1 Onucanue u pad6ora usaeans

1.1 Ha3znauenue nsgenus

1.1.1 TenzonpeobpazoBaTesid MpeHA3ZHAUYCHBI JUIsI HEMPEPHIBHOTO MPOTIOP-
[IUOHAJIBHOTO TpeoOpa3oBaHus U30BITOYHOTO JABJICHUS KUJIKUX U Ta3000pa3HbIX
cpen (nanee - JaBJICHUA) B SJICKTPUUECKUM CUTHAIL.

1.1.2 TenzonpeobpazoBareu IPUMEHSIOTCS B PETYJIUPYIONINX YCTPONUCTBAX;
B U3MEPUTENBHBIX NTPeoOpa3oBaTeIsAX AABICHUS C JIEKTPUUYECKUMH aHAJIOTOBBIMU
1 1U(PPOBBIMU BBIXOJHBIMU CUTHAJIaMH; a TaKXKe B IpeoOpa3oBaTesix APYruX Be-
TUYHH, QYHKITMOHAILHO CBA3aHHBIX C JIaBJICHUEM.

TenzonpeoOpa3oBaTeny MOCTABISAIOTCS Ha BHYTPEHHUW PBIHOK U Ha HKC-
MopT.

1.1.3 Tlo 3kcrTyaTalluOHHON 3aKOHYEHHOCTH TEH30IMpeoOpa3oBaTen OTHO-
csaTes K u3aenusm Broporo nopsnaka mo OCT P 52931-2008.

1.1.4 quama3on mnpeoOpa3yeMoro TeH30IpeoOpa3oBaTeIaMHu JgaBiieHus oT 0
no 150 MIla, 15 nopnuamazonoB ot 0-0,25 go 0-150MIla, BeIOpaHHBIX U3 psiaa
JIMaria30HOB U3MEPEHUHN aTYMKOB U30bITouHOro nasieHus mo 'OCT 22520-85.

1.1.5 Bun xaumMaTH4ecKOTO HMCHOJNHEHUs TeH3ompeoOpa3oBareneit Y XJI4
mo ['OCT 15150-69, Ho nns paboThl mpu TeMIiepaType:

- ot munyc 50 no mwiroc 80 °C.



1.1.6 Crenens 3amutst [P40 mo 'OCT 14254-2015.
1.1.7 O6o3Hayenne TeH3omnpeoOpa3zoBaTeneil Mpu UX 3aKa3e U B JOKyMEHTa-
IIUH IPYTOU TIPOAYKIIMH JOJIKHO COJIEPKATh:
- HANMEHOBAHHUE;
- YCIIOBHOE 0003HAaYCHHE TEH30IIPeoOpa3oBaTes;
- 0003HaYCHNE TEXHUUECKUX YCIIOBHH.
CrpykTypa yCIOBHOTO 0003HAUEHUS:

DD XXX-X
Cepusa [ ™

Koa nna TOPUEBOTO YINIOTHCHHUA

BepxHuii mpeaen nmpeodpazyeMoro JaBpiaeHHS
025:04:06;1;1.6;2,5:4;6;10; 16; 25; 40; 60;
100; 150 MITa (D)

2, 5 MIla (DD)

KoHcT PYKTHBHOC UCITOJTHCHHUE

T - TepMOKOMIIEHCHPOBAHHOE;
O - 0OOBIKHOBEHHOE - HE YKa3bIBACTCA

[Ipumep 3anucu 0603HaYEHUS TEH30IIpeoOpa3oBaTes Mpy 3aKase:
TenzonpeobpazoBarens cepun D st nmpeoOpa3zoBaHus W30BITOUHOTO JaBJIe-

Hus ot 0 1o 16 MIa:
Tenzonpeodpazosarens D 16 TY 26.51.82-003-37400562-2017.
TenzonpeoOpazoBarens cepur D ¢ TOpLEBBIM YIIIOTHEHUEM, ISl TIpeoOpa-
30BaHUs U30BITOYHOTO AaBiieHus ot 0 10 16, TepMOKOMIIEHCUPOBAHHBIA:
TenzonpeobpazoBarens DD 2,5-T TV 26.51.82-003-37400562-2017.
[Tpumeuanue — [nuna npoBoaoB (crangaptHas — 130 MM) MOXKeT OBITh U3-
MEHEHa P COTJACOBAHUU 3aKa3uMKa C MPEANPUATUEM-U3TOTOBUTENIEM, NTPH 3TOM

B 3aKa3€ NOJDKHO CTOSATH YHMCJIICHHOC 3HAYCHUC IJIMHBI ITIPOBOJ0OB, HAIIPUMEDP:

TenzonpeodpazoBarens D 16-L.200 TV 26.51.82-003-37400562-2017.
Tenzomnpeodpazosarens DD 2,5-T-L200 TV 26.51.82-003-37400562-2017.



1.2 TexHnueckue XxapaKTepUCTUKA

1.2.1 Obo3HaueHne MOKyMEHTAllMW, YCIOBHOE O0O3HaueHue TeH30mpeolpa-
30BaTens yKka3aHsl B Tabmuie 1.

Tabmumna 1.
Ob6o3HaueHue 110- YcmoBHOE Homunansnseie 3Ha- | [IpenenbHbie 3HaYe-
KyMEHTaIluu 0o0o3HaueHUE YyeHHs JaBJIEHUS, HMS TaBJICHUS,
MlIIa MlIIa

MBEP.408854.219 | D 0,25 ot 0 10 0,25 or 0 10 0,5
D 0,25-T
D04 or 0 10 0,4 ot 0 10 0,8
D 04-T
DO0,6 or 0 10 0,6 or0 o 1,2
D 0,6-T
D1 or 0 no 1 or0no1,6
D 1-T
D1,6 or 010 1,6 or0 o 2,6
D 1,6-T

MBEP.408854.221 | D 2,5 ot 0 mo 2,5 or 0 no 4
D 25-T
DD 2,5
DD 2,5-T
D4 or 0 mo4 or0 106
D 4-T
D6 or 0 10 6 or 0 1o 10
D 6-T
D 10 ot 0 10 10 ot 0 10 16
D 10-T
D 16 ot 0 10 16 ot 0 10 26
D 16-T
D 25 ot 0 1o 25 ot 0 10 40
D 25-T
D 40 ot 0 1o 40 ot 0 10 60
D 40-T
D 60 ot 0 o 60 ot 0 10 90
D 60-T
D 100 ot 0 10 100 ot 0 1o 125
D 100-T
D 150 ot 0 1o 150 ot 0 10 165
D 150-T




1.2.2 HayanbHOE 3HaUY€HHE BBIXOJJHOTO CUTHAJIA [IPU TEMIIEPAType
(2345) °C, cooTBeTCTBYIOIIEE HYJIEBOMY 3HAUCHHIO ITPEOOPa3yeMOro JaBJICHUS, HE
JOJKHO TIPEBBITIATh TI0 a0coOTHOM BenmnuuHe 10 MB.

1.2.3 /lnama3oH BBIXOJHOTO CHrHaia mpu temmnepatype (23+5) °C, coorser-
CTBYIOIIMI HOMUHAJIBHOMY 3HAUYECHHUIO MPeoOpa3yeMoro JaBJICHUS, JOJKEH Haxo-
nuThes B mipeaenax 270-420 mB.

[Mpumeuanue- Jlns tensompeobpaszosareneii D 0,25 (D 0,25-T), D04
(D 0,4-T),D 0,6 (DO0,6-T), D 2,5 2,5-T, DD 2,5, DD 2,5) nuamna3oH BbIXOJIHOI'O
CUTHaJa B HOPMAJIbHBIX YCIIOBHUSX, COOTBETCTBYIOIINI HOMUHAIBHOMY 3HAYEHUIO
npeo0pa3yeMoro JAaBJICHHs, JOJDKEH HaxoAauThes B mpenenax: 100-200 mB; 150-
250 mB; 200-300 mB; 250-420 MB cooTBeTCTBEHHO.

1.2.4 Comnporusnenue Mocrta mpu Temreparype (23+5) °C nomkHO OBITh B
npenenax (4,5+0,35) kOm.

1.2.5 HenuHENMHOCTh BBIXOAHOTO CHUTHAJA, BBIPAXKECHHAs B IMPOLEHTaX OT
JMaria3oHa BBIXOJIHOTO CUTHAJIA, HE I0JKHA MPEBBINIATH M0 a0COIOTHON BEJIMYMHE
0,15; nns renzonpeobpazosareneii D 0,25... D 1,6 (D 0,25-T...D 1,6-T) - 0,2.

[Ipumeuanue - HenmHeHHOCTh BBIXOAHOTO CUTHANIA JOJDKHA XapaKTEpHU30-
BaThCsl OJTHUM 3HAKOM IUTIOC WJIM MUHYC BO BCEM JMana3oHe mpeoOpa3zyemMoro JaB-
JICHUs, ecau a0COIIOTHOE 3HaUeHUE HeInHerHocTH Oonee 0,05.

1.2.6 Bapuanus BBIXOJHOTO CUTHAJIA, BRIPAKEHHAs! B MPOILIEHTaX OT AWama-
30Ha BBIXOJHOTO CUTHAJIA, IO aOCOIOTHOM BEIMYMHE HE JOJKHA npeBbimath 0,05;
11 TeH3omnpeodpaszosareei D 0,25... D 1,6 (D 0,25-T... D 1,6-T) - 0,1.

1.2.7 TIoBTOpAEMOCTh BBIXOJHOTO CUTHAJIA, BBIPAKEHHAs B IPOLEHTaX OT
JMaria3oHa BBIXOJIHOTO CUTHAJIA, M0 a0COIIOTHON BEJIMUMHE HE JOJKHA MPEBBIIIATh
0,05.

1.2.8 Pa3pemaroias criocoOHOCTb, BBIPAXKEHHAsI B MPOLIEHTaX OT BEPXHETO
3HA4YE€HUs1 HOMUHAJIBHOTO AaBjeHus, He npesbimaet 0,01.

1.2.9 TenzonpeoOpazoBaTeay JOIKHBI OBITh YCTOMYHMBBI K BO3CHCTBUIO Pa-
00UYUX TEMIIEPATYP OKPY>KAIOIIEH CPEIbl:

- ot munyc 50 1o mmoc 80 °C.



H3MeHeHre HAYaJIbHOIO 3HAYEHUS BBIXOJHOI'O CHTHAJIA IOCJE BO3IEHCTBUSA
TEMIIEpaTyp HE JODKHO MPEBBIMIATH M0 abcomtoTHoM Benuunne 0,3 MB.
1.2.10 U3MeHeHNEe HAYaIbHOTO 3HAYE€HUS BRIXOMHOro curHaia Ha 10 °C, BbI-

3BAHHOC M3MCHCHHCM TCMIICPATYPhI Opr}KaIOHICﬁ Cpcabl B pa6oqu JANaIia3oHe

TEeMIIEpaTyp, MOKHO OBITh B Mpejesax: +1.5 MB,
1S TeH3omnpeoopazosareneit D 100, D 150 +2,0 MB;
IJI1 KOHCTPYKTUBHOT'O UCTIOJIHEHUS T +0,2 mMB.

OTKII0OHEHNE HAYaIbHOTO 3HAYCHUS BBIXOJHOTO CUTHAjAa OT JUHEHHOW 3aBU-
CUMOCTH, BbI3BAHHOE M3MEHEHUEM TeMIIEPATyphl OKPY>KAIOIIEH Cpe/ibl B paboueM,
JMarna3oHe TeMIepaTyp, BRIPAKEHHOE B MIPOIICHTAX OT JWala30Ha BBIXOJAHOTO CHUT-
Haya pu temieparype (23+5) °C, He JODKHO MPEBHINIATh 0 a0COIIOTHOW BEJIH-
yunae 0,4; nus Tenzonpeodpaszosareneii D 0,4 (D 0,4-T) - 0,7; D 0,25 (D 0,25-T) —
1.

1.2.11 V3menenue nuana3oHa BeIxogHoro curaana Ha 10 °C, BeI3BaHHOE H3-
MEHEHHEM TEeMITepaTyphl OKPYXaIoIel cpeIbl B pabodyeM auarma3oHe TeMIeparyp,
BBIPKEHHOE B MIPOLIEHTAX OT JUANa30Ha BHIXOJHOTO CUTHAJIA B HOPMAaJIbHBIX
YCIIOBHSIX, JOJIKHO OBITH B TIpe/IeIax: -0,2+0,5;

JUISL KOHCTPYKTUBHOT'O UCIIOJIHEHUS T +0,2.

OTKJIOHEHWE NHara30Ha BBIXOJHOTO CHUTHAJa OT JIMHEWHOW 3aBUCUMOCTH,
BBI3BAaHHOE M3MEHECHHUEM TEMIIEPATyPhl OKPYKAFOIICH Cpelbl B paboueM Irara3oHe
TEMIIepaTyp, BBHIPAXKEHHOE B MPOIEHTaX OT JUAIa3oHa BBIXOJHOTO CUTHANIA TPH
temmneparype (23+5) °C, He JOKHO NMPEBHIIIATh 110 A0COTIOTHOHN BemunHe 1.

1.2.12 ConpoTuBiieHHE MOCTA TOJDKHO OBITh, KOM:

- mpu Temreparype munyc (50+3) °C ve menee 3,7,

- mpu Temmneparype 1ioc (80+3) °C ue 6osee 5,3.

1.2.13 V3meHeHHe HayajJbHOT'O 3HAYEHUS BBIXOJHOTO CHUTHAJIA MPU MHOTO-
KpaTHBIX MPOBEPKAX B TeUeHHE 48 4acOB, BRIPAKEHHOE B MPOIEHTAX OT JHUAara30oHa
BBIXOJTHOTO CHUTHAajJa B HOPMAJIBHBIX YCIIOBUSX, HE JOJDKHO MPEBBINIATH MO abCco-

nrotHOM BenuuuHe 0,1.



1.2.14 TenzomnpeoOpa3oBaTenu OKHBI BBIICPKUBATH BO3JEHCTBUE Ipe-
JIEBHBIX TABJICHUA B COOTBETCTBUHU C TaOywmIeH 1.

[locne BO3ACHCTBUS TpEACNIbHBIX JABICHUM H3MEHEHHE, BBIPAXKEHHOE B
MPOIEHTaX OT JAWana3OHa BBIXOJHOTO CHUTHAJA, HE JIOJLKHO MPEBBINIATh MO a0dCco-
JIOTHOM BEJMYMHE:

- Ha4aJIbHOTO 3HAYEHUs BBIXOHOTO curnana 0,15;

- Iuamnal3oHa BeixogHoro curnanza 0,1.

1.2.15 Ten3onpeobpazoBaTenan AOJKHBI BeIACp)KUBaTh Bo3aekcTere 100000
LHAKJIOB IEPEMEHHOTO naBieHus1, u3Menstomerocs or 20-30 mo 70-80 mpoueHToB
OT BEPXHEr0 HOMUHAJIBHOTO 3HAYEHUS IABJICHHUS], C YacTOTOM He Oosee 1 I'm.

[Tocne BO3IEUCTBUSA HUKINYECKOW HArpy3KH M3MEHEHUE HAYalIbHOTO 3Hade-
HUSI BBIXOJHOTO CHUTHaJIa, BBIPAXKEHHOE B MPOIICHTaX OT JAMANa3oHa BBIXOJHOTO
CUTHAJIa, HE JIOJHKHO MPEBBIIATH 10 abconoTHOM Benunue 0,5;

g 0,25...1,6 MIla — 1.

1.2.16 TenzonpeoOpa3zoBaTesin AOTKHBI ObITh YCTOMUUBBIMU K BO3JEHCTBUIO
CUHYyCOUJATbHBIX BUOparuii rpynmsl ucnonnenus G3 mo I'OCT P 52931-2008.

B pesynbrare BO3ACHCTBHS BUOpAIlMM M3MEHEHHWE HAYaJIbHOTO 3HAYEHUS
BBIXOJIHOT'O CUTHAJa, BEIPAXKEHHOE B MPOIEHTaX OT AMANa30Ha BBIXOJIHOIO CUTHAJIA
HE JIOJDKHO TIPEBBIIIATH 10 a0CoM0THOM Benuuune 0,2.

1.2.17 Ten3zonpeoOpa3oBaTenu IOJDKHBI OBITH MPOYHBIMH K BO3JEHCTBHUIO
MHOTOKPATHbIX MEXaHMYECKHUX YJIApOB CO 3HAYEHUEM IIMKOBOTO YCKOPEHUS
1000 M/c®, IINTEIBHOCTBEO yAQpHOTO UMITYJIbca 2-5 MC, OOIIMM YKCJIOM yAapoB
He menee 1000.

N3MeHeHne HayalbHOTO 3HAYEHUS BBIXOJHOTO CHUTHAjJa B PE3yJIbTaTe BO3-
NEeNUCTBUS yIapOB, BRIPAXKEHHOE B MPOLIEHTaX OT Juara3oHa BIXOJHOTO CUTHAJIA B
HOPMAJIBHBIX YCJIOBHSIX, HE JOJKHO MPEBBIIIAThH TI0 a0CoM0THOM BenmmuuHe 0,2.

1.2.18 Tlo 3amuIIeHHOCTH OT MPOHUKHOBEHHS BHYTPHh BHEIIHUX TBEPIBIX

YacTHUIl TEH30MPeoOPa30BaTENIN JOJKHBI ObITh BHITIOJIHEHBI B ucnioinHeHuu 1P40 o

'OCT 14254-2015.



1.2.19 N3meHeHne Ha4aIbHOTO 3HAYEHHS BBIXOJHOTO CHTHaja MpU BO3IECH-
CTBUU BCECTOPOHHErO ruapocratuyeckoro nasiieHus a0 40 Mlla, BeipakeHHOE B
MPOLIEHTaX OT AWana3oHa BBIXOJHOTO CUTHAA B HOPMAJIbHBIX YCIIOBUSIX, HE IO K-
HO MPEBBINIATH TI0 a0COFOTHOM BenmunHe Ha Kaxasie 10 MIla 0,17.

1.2.20 Ten3zonpeobpa3oBaTean MOJDKHBI OBITh MPOYHBIMU U T€PMETHUYHBIMU
IpU BO3ACUCTBUU NPEIETbHBIX JAaBJICHUN B COOTBETCTBHUH C TaOnuIei 1.

1.2.21 TenzomnpeoOpa3zoBaTenu JOJDKHBI BBIIEPKUBATh HATPY3Ky 0€3 MOTepU

ISpMCTHUYHOCTH IIPH BO3ﬂCﬁCTBHH JAaBJICHUA IIPOAaBINBAHUA.

D 0,25... D 0,6 (D 0,25-T... D 0,6-T) 2,5 KpaTHyIo,
D1...D60(D1-T...D60-T); DD 2,5 (DD 2,5-T) 2 kpatHyIo,
D 100, D 150 (D 100-T, D 150-T) 1,5 kpatHyo.

1.2.22 TenzompeoOpazoBareian B TPAHCIOPTHOH (TOTPeOUTENBCKOM) Tape
JOJKHBI OBITh TPOYHBIMHU K BO3JICUCTBHUIO YAapOB CO 3HAUYEHHWEM MHUKOBOTO yJap-
HOTO yCKOpeHHsi 98 M/c’, IUIHTENBHOCTBIO YIAPHOTO HMIIyJIbca 16 Mc; 4HCIoM
yaapoB 1000£10 qyist Kak10ro U3 TpeX B3auMOIIEPIICHINKYIISIPHBIX HAPABICHUMN.

[Tociie BO3IeMCTBUS HArpy30K 3HAYEHUSI HAYaJIbHOTO BBIXOJHOIO CUTHAJA U
COMPOTHUBJICHUSI MOCTA JIOJDKHBI COOTBETCTBOBATH IMMyHKTaM 1.2.2 u 1.2.4.

1.2.23 TenzompeoOpa3zoBaTeau B TPAHCIOPTHOU (MOTPEOUTENHLCKOM) Tape
JIOJKHBI OBITH YaPOIIPOYHBIMU TIPH CBOOOHOM MajieHuu ¢ BICOTHI 1000 MM.

[Tocne BO31EMCTBUS HArpy30K 3HAYEHHUS! HAYaJIbHOTO BBIXOJHOTO CUTHAjIa U
COTPOTHUBJICHUSI MOCTA JIOJDKHBI COOTBETCTBOBATH MyHKTaM 1.2.2 u 1.2.4.

1.2.24 3nexTpuyecKkoe MATaHUE TEH30MpeoOpazoBareeii JOKHO OCY-
IECTBIIATHCS MMOCTOSTHHBIM TOKOM (,2-2 MA.

HopmupoBaHne XxapakTepUCTHK POU3BOAUTCS IIpH TOKe 1,5 MA.

1.2.25 Cxema coeiHEHHS TEH30IPEeoOpazoBaTeisl ¢ BHEITHUMH dJIEKTpUYe-
CKUMHU LEMSIMU J0JI)KHA COOTBETCTBOBATh YKAa3aHHOMW B MPUIIOKEHUU A.

1.2.26 T'abapuTHbIC U MPUCOCAUHUTEIBHBIE pa3Mephbl TEH30MpeoOpazoBaTe-
Jiel TOJKHBI COOTBETCTBOBATh YKAa3aHHBIM B MPUIIOKEHUU b.

[Ipumeuanne — KoncTpykTuBHOE McnoyiHEHUE T MOYKET UMETh B COCTABE pe-

3UcTOp. BapuaHThl yCTAaHOBKM pEe3UCTOpA HA JIETIECTKUA MOTYT OBITh Pa3IMUHBIMU.



1.2.27 Macca teH3omnpeoOpa3oBareneil 1omxHa ObITh He Oomee 16 T.

1.2.28 Ha xopmyce TeH3onpeoOpa3oBartesneil He JOMyCKalOTCs paKOBUHBI, 3a-

YCCHIIbI, TPCHIMHBI;, OOITYCKAIOTCA LBCTA 1M00EXKaJIOCTH M TIOTEMHCHHE METallia.

KpBII_HKa N KOJUICKTOP MOI'YT UMCTb PA3JIMYHBIC OTTCHKH LBCTA, LApallMHbI B COOT-

BerctBuH ¢ OCT 107.460053.001-2003.

1.2.29 TpeboBaHus MO HAJICKHOCTU

1.2.29.1 Cpennuii cpok ciry:x0bl TEH30IpeoOpazoBaTeneii - He MeHee 15 ner.

IIoka3zarenb YCTAHABJIINBACTCA OJIA YCJIOBI/Iﬁ OKCILTyaTalluu.

1.2.29.2 TenzonpeobpazoBaTenu SBISIOTCS HEBOCCTAaHABIMBACMBIMHU, HEpe-

MOHTHPYCMBIMH, OJHOKaHaJIbHBIMMU, OI[HO(l)YHKHI/IOHaJ'IBHBIMI/I N30CIIUAMUA.

1.3 CocrtaB n3genus

1.3.1 KoMIiekT mocTaBku TeH30Mpeodpa3oBareiet JoIKEH COOTBETCTBO-

BaTh YKa3aHHOMY B Ta0iuIe 2.

Tabnuma 2
O0o03HaueHne TOKyMEHTa HanmenoBanue Kou. | [Ipumeuanune
IIT.
B coorBercTBUM ¢ Tabmm- 1 | B cooTBeTcTBUM C J10-
et 1 TensonpeoOpaso- roBOpOM (KOHTPAKTOM
BaTCJib Ha MOCTaBKY).
MBEP.408854.219 PO PykoBO/ICTBO 110 1 | 1 9K3. B ouH ajpec Ha
DKCIUTyaTaluu NapTHIO TEH30IIPE00-
paszoBarenei.
MBEP.408854.219 OT winu | OTUKETKA 1 | Ha mapTuto TeH3ompe-
oOpazoBarenei
MBEP.408854.219-01 OT OTHKETKa 1 | Ha ogus TeH3omnpeos-

pazoBatelib

1.3.2 DxkcrutyaTalidoHHasi JTOKYMEHTAIUsl TEH30IMpeoOpa3oBaTeseil 1omkHa

OTIPABJIATHECA Ha PYCCKOM A3BIKC, CCJIM MHOC HC YKa3aHO B KOHTPAKTC.




1.4 YcrpoiictBo u pabota

1.4.1 TenzompeoOpa3zoBarenu C HOMHUHAJIBHBIMA 3HAYCHHSIMHU JaBICHUS
0,25; 0,4; 0,6; 1; 1,6 (mpunoxenue B, pucyHok B.1) cocTosT U3 IBYXCIONHOM
MeMOpaHsbI 1103.1, Kopmyca 1o3.2, mToka 1mo3.3, MeMOpaHbl 103.4, TEH30PE3UCTO-
pPOB TEH30YYBCTBUTEIBbHOU MOIynpoBoHUKOBON cxeMbl R1, R2, R3, R4 mos3.5,
KPBILIKH M03. 6, KOJUIEKTOpA 1M03.7, a C HOMUHAJIbHBIMU 3HAYECHUSIMUA JIABJICHUS
2,5; 4; 6; 10; 16; 25; 40; 60; 100; 150 (mpunoxenue B, pucynok B.2) cocTosT u3
JBYXCIIOMHOW MeMOpaHsbI 1103.1, Kopryca 103.2, TeH30pe3UCTOPOB TEH30UyBCTBU-
TEIbHON MONYyNpoBOAHUKOBON cxembl R1, R2, R3, R4 mo3.3, xpbimku 1mo3.4,
KOJIJIEKTOpa 103.5.

KoHcTpykTuBHOE HcnoaHeHHEe T MOKET UMETh B COCTaBE PE3UCTOP 103.8 B
TEeH30IpeoOpa3oBaTeIsiX ¢ HOMUHAIBHBIMU 3HaUeHUs MU naBiienus 0,25; 0,4; 0,6;
1; 1,6 (mpunoxenue B, pucynok B.1) wiu 1mo3.6 B TeH301peoOpa3oBaTeisax ¢ HO-
MUHAQJIBHBIMH 3HAUCHUSMHU NaBieHus 2,5; 4; 6; 10; 16; 25; 40; 60; 100; 150 (mpu-
noxenue B, pucynok B.2).

1.4.2 JIByxcioiiHas MemMOpaHa COCTOUT U3 camndupa U TUTaHA, KECTKO CO-
€MHEHHBIX MEXy co00M Mo Bce mnockoctu. Ha candupe pacnonioxeHa TeH30-
YyBCTBUTEIIbHASI CXEMa, COCTOSAIIAsl U3 YETHIPEX KPEMHUEBBIX TEH30PE3UCTOPOB,
COEAMHEHHBIX B 3aMKHYTBhII MOCT YUTCTOHA.

1.4.3 [IpuHuun aeiicTBus TeH3onpeoOpazoBareneil OCHOBaH HA UCIIOIb30Ba-
HUU TeH302¢h(deKTa B MOTynpoBOAHNKAX. TeH30pe3UCTOPHI PACIIOIOKEHBI HA Carl-
(GupoBOI COCTaBIAIONIEH JBYXCIOMHOW MeMOpaHbl B 30HaX ¢ MaKCUMAaJIbHOM Jie-
dopmanueil. TeH30pe3ucTOpbl COEAMHEHBI C TOBEPXHOCTHIO cardupa crnocodom
reteposnutakcuu. [loa nerictBuem nasienust P nByxcioiinas memOpana aedpopmu-
pyeTCsl, BBI3bIBAsI K3MEHEHHUE CONPOTUBIICHUS TEH30pE3UCTOPOB. M3MeHeHue co-
MIPOTUBJICHUS TEH30PE3UCTOPOB MPE0Opa3yeTcs B dIEKTPUUECKUAN CUTHAI, TIPOTIOP-

[MMOHANBHBIA TIpeoOpaszyemomy aasieHuto (P).
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1.5 MapxkupoBka
1.5.1 MapkupoBKa Ha KOPITyCe TEH30MPe0oOpa3oBaTesIei JOHDKHA COICPKATh:

- yCJIOBHOE 0003HAaYEHHE UM UHOE M0 TPEOOBAHUIO 3aKA3UMKa;

- MOPSAJIKOBBIM HOMED MO CUCTEME HyMEpaIuy MPEaIpUSTUSI -U3TOTOBUTEIIS.

MapkupoBKka J10KHA ObITh BBIMOJIHEHA FPABUPOBAHUEM WM APYTUM CIOCO-
O00M, 00ecIeurBarOIIMM COXPAaHHOCTh TEKCTa B TEUEHHME BCETO MEPHOJa XPaHCHHUS
Y SKCIUTyaTaluu.

1.5.2 Ha notpeOuTenbeckyto Tapy AOJKEH ObITh HAKJIEEH SIPJbIK, COlepkKa-
10005078

- TOBApHBIN 3HAK NPEANPUITUSI-U3TOTOBUTEIIS;

- HAUMEHOBAHUE NPEANPUSITUSA-U3TOTOBUTEIIS;

- yCJI0BHOE 0003HAaYEHUE TEH30MPeoOpa3oBaTeliei;

- KOJIMYECTBO TEH30MPEe0oOpa3oBaTeIIeii;

- IaTy yaKOBBIBAHUS;

- PEKBU3UTHI MPEANPUSITUSI-U3TOTOBUTEIIS.

1.5.3 TpancnoptHas MapKHPOBKa JOJKHA COOTBETCTBOBATH TPEOOBAHUSIM
I'OCT 14192-96, coxmepxaThb OCHOBHBIE, JOIOJHHUTENIbHbIE, MH()OPMALMOHHBIC
HAJIMKMCU ¥ MaHUIYJISLIMOHHBIN 3HaK "bepeus oT Biaru".

1.5.4 Tlpu mocraBkax Ha KCHOPT MApPKUPOBKA MOTPEOUTEIHCKOM M TpaHC-
MOPTHOM Taphbl, SIPJIBIKA JOJDKHBI OBITH BBIMOJHEHBI HA PYCCKOM SI3bIKE, €CJIU MHOE

HC YKAa3aHO B KOHTPAKTC.

1.6 YmakoBka
1.6.1 YnakoBbIBaHME CIIEIYET MPOU3BOAUTH B 3AKPBITHIX BEHTWJIMPYEMBIX
MOMENICHUSX TIPU TeMIepaType Bo3ayxa He Huxke 15 °C, OTHOCUTEBHOM BIIaYKHO-
ctu 110 80%, B OTCYTCTBUM arpeCCUBHBIX TPUMECEH.
1.6.2 YnakoBka 10mKHA COOTBETCTBOBATh KOHCTPYKTOPCKOM JOKYMEHTAUN
MBEP.305649.001 u obGecrneunBaTh COXPaHHOCTh TEH30MPEOOpa3oBaTENCH TPH
TPAHCIIOPTUPOBAHUM U XPAHEHUU COIVIACHO paszenaM 4 U 5 HacTOSLIEro pyKOBO -

CTBa I10 3KCILIyaTaluu.
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2 Ucnoan3oBaHue MO HAZHAYECHUIO

2.1 DkcruryaTallMOHHBIE OTPAHUYEHUS

2.1.1 Kontponupyembie cpelbl: a30T, KUCIOPOJ, YIIEKHUCIbIA ra3, BOJa,
MOPCKasi BOJa U UX Mapbl; OCH3UH, TOJIyoJI, (heHO, POpMATBIACTHUI U UX CMECH; Op-
TaHWYECKUE U HEOPraHMYECKUE MACIA.

2.1.2 Kontponupyemas cpefia He JOJDKHA COJIEPKATh IMPUMECEH, BBI3bIBAIO-
IIUX KOPPO3UIO JETaNEe TEH30Ipe0oOpa3oBaTes.

2.1.3 IlonocTh, BOCIIPUHUMAIOIIAS TABICHUE KOHTPOJIUPYEMOM CPEAbI U3T0-
TOBJIEHA U3 TUTAHOBOTO CILJIaBa ¢ cojepkaHueM turana 87 %.

2.1.4 TlpeanoyTUTEN HBIMA MaTepUaIaMH JJIsl IPUCOECTUHEHUS K OTBETHBIM
Y4acTsSM MOTYT ObITh TUTAaH, WJIM €ro CIUIaB, WIM cTaild, Hampumep, 12X18HIT
I'OCT 5632-72; okcuaupoBannbie ctaib 20, crans 45 TOCT 1050-88.

2.1.5 Tlpu ucnosib30BaHUM TEH30IPEOOpa30BaTENEC UCKIIOYUTH TMIPABIU-
YECKUA yJap, BO3HUKAIOUIMI B pe3yJbTaTe PE3KOr0 M3MEHEHMS JAaBJICHUS, BbI-
3BaHHOT'O KpaiiHe ObICTPBIM U3MEHEHUEM CKOPOCTH MOTOKA KUJIKOCTU B TPYyOOIpO-
BOJE, JUI1 YETO B HEM IPENYCMOTPETh YCTPOMCTBA, NMPEJOXPAHAOIINE OT THIPO-
yaapa npu 3KCIUTyaTaluu.

2.1.6 B npornecce MOHTaka U UCTIBITAHUN TEH30MPeoOpa3oBaTe/in pa3peliia-
eTcst OpaTh ToJbKO 3a kopnyc. [Ipu 3akpydnBaHMM TeH30IpeoOpa3oBaresei Hc-
MOJIb30BaTh JMHAMOMETPUYECKHUI KITFOY.

2.1.7 BHUMAHMUE! HE NOITYCKAETCHA:

- IPUJIOKEHUE YCUITUS K KPBILIKE U K KOJJIEKTOPY (IeTalld U3 mpecc-MaTe-
puana, HanipuMep Al'-4B unu ero 3aMeHuTeNel) Npu 3aKpy4YMBaHUU TEH30IPE00-
pazoBaress B IPOLIECCE €r0 MOHTAXKa U HKCILTyaTallly;

- YICTKAa BHYTPEHHEH MOJIOCTH TEH30IpeoOpazoBaTeisi BO U30€KaHUU MO-
BPEXKICHUS U pa3pyIICHUs] MEMOpPaHbl YyBCTBUTEIILHOTO JIEMEHTA;

- MEXaHWYECKHE MMOBPEXKICHHS U MONAJAaHUS HA MIEKTPUUECKYIO CXEMY I'psi-

34, BOJIbI, aTPECCUBHBIX CPE/I;
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- SKCILTyaTalus TeH30mpeoOpa3oBaTesieil B CHCTEMax C JaBJICHUEM, IIPEBBI-
LIAOIIEM NPEIEIIbHBIC 3HAUEHUS TaBJICHMUS.

['epmeTn3anust TeH30IpeoOpa3oBaTENsd TOJIKHO NMPOU3BOAUTHCSA TOJIBKO 10
KOHMUYECKOM MOBEPXHOCTHU KOpIlyca. YIIJIOTHEHHE TEH30IpeoOpa3oBaTelis 10 pe3b-
0e He JA0ITycKaeTCsl BO 30€KaHUEe €ro NOpYH.

2.1.8 TenszonpeoOpa3oBaTenu JOJKHBI OBITh 3aAIIMILEHBl OT HAKOIUICHUS U
3aMep3aHus KOHJEHCAaTa Ha TEH30YYBCTBUTEJIBHOM IMOIYNPOBOJHUKOBOM CXEME H

BO BHYTpeHHefI IIOJIOCTH IIPH €TI0 JKCITyaTalluh B IUAIIA30HC MHUHYCOBBIX TCMIIC-

patryp.

2.2 IloAroToBKa MU31€Ius K UCIIOIb30BaHUIO

2.2.1 B 3uMHee BpeMs Tapy € TE€H30IpeoOpa3oBaTENsIMU PACIIaKOBBIBAIOT B
OTAIUIMBAEMOM ITOMEIICHUM HE PaHee, 4YeM uepe3 6 4acoB IIOCIE BHECEHMS MX B
IIOMEIICHHUE.

2.2.2 Ilpu npoBeJ€HUU BHELIHETO OCMOTpA JOJIKHO OBITh YCTAHOBJIEHO CO-
OTBETCTBUE TEH30MpeoOpa3zoBaTeiel CIeIyIOINUM TPeOOBaAHUIM:

- TEH30IMpeoOpa3oBaTeny HE JOHKHBI UMETh MOBPEXKIECHUN, MPENSITCTBYIO-
IUX UX IPUMEHEHUIO;

- MAapKHUpOBKa JOJIDKHA COOTBECTCTBOBATH JaHHBIM B OTHKCTKC.

2.3 Vcnonb3oBaHue U3eus

2.3.1 Ilopsigok aercTBUsST 00CITYKUBAIOLIETO MEPCOHANA

2.3.1.1 TenzompeoOpa3zoBaTeau MOHTUPYIOTCS B JIFOOOM TOJIOKEHUHU B TIPO-
CTpaHCTBE.

2.3.1.2 Bxurouenue TeH3zompeoOpaszoBaTesiel B paboOTy MpPOU3BOJIUTCS CO-
[JIACHO CXEME MPUIIOKEHHUS A.

2.3.1.3 YcraHoBka TeH30IpeoOpa3oBaresied B COOTBETCTBUU C MPUIIOKECHU-
em [

['epMeTHYHOCTH COeTMHEHUS 00ECTICUNBACTCS YINIOTHEHUEM KOHUYECKOM

MOBEPXHOCTH A TeH30mpeoOpazoBaTes no Kpomke b cornpsixeHHoM neranu .
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2.3.1.4 KpyTsimmii MOMEHT MIpH YCTAaHOBKE TEH30IpeoOpas3oBatTenst HE A0JI-
xeH npespimats 30-40 H-m.
Jlns Tenzonpeodpasosateneii D 0,25...D 1,6 (D 0,25-T...D 1,6-T) — 15-20 H-m.
2.3.1.5 Tlocne okoHYaHWS MOHTa)ka TEH30MpeoOpazoBaTesieil MPOBEPUTH CO-
€AVMHEHUS] HAa TePMETUYHOCTb MPHU BEPXHEM 3HAUYCHWU HOMMHAJIBHOTO JaBJICHUS

myTeM KOHTpoJIs 3a crajgoM jaasieHus mo 'OCT 24054-80.

3 Texuuuyeckoe 00C/Iy;KMBaHUE

3.1 O0wmue ykazaHus

3.1.1 B nponecce MOHTa)ka U MCIIBITAHUNA TEH30IPe0oOpa3oBaTENn pa3peria-
eTcst OpaTh TOJIBKO 32 KOPITYC.

3.1.2 TenzonpeoOpazoBaTenu MpU IKCIUTyaTALIMHU JOJIKHBI UCIIOIB30BaTHCS B
JMana3oHe TeMIIepaTyp comIacHo I1.1.1.5, eciin UCKIr0YEHA KOHJEHCANKsl BJaru Ha
ANEKTPUUECKYIO CXeMY U 0OMep3aHue MPY BKIFOYEHHOM IMUTAHHH.

3.1.3 TlapanTuiiHbIl CPOK PKCILUTyaTallMu — 24 Mecsua, BKIIOYas rapaHTHii-
HBI CPOK XpaHEHHMsl, C JaThl OTTPY3KU MpPHU COOJIIOIEHUU NOTPEOUTENEM YCIOBUM
TPAaHCHIOPTUPOBAHUS, XPAHEHMs, MOHTaXa W JKCIUTyaTallid, YKa3aHHbBIX HACTOS-
IIIMM PYKOBOJCTBOM IO 3KCILTyaTal|y.

3.1.4 Tlpu napymenun ycnoBuit 3.1.3 rapanTuiinbie 00s13aTeNbCTBA TIPEI-

MPUATHA-U3TIOTOBUTCIIA IMTPCKPAIAOTCA.

3.2 Mepsl 6e30macHOCTH

3.2.1 1o cnocoOy 3auuThl Y€I0BEKa OT MOPAKEHUS dJIEKTPUUECKUM TOKOM
TeH3omnpeodpazoBaTenu oTHocaTcs K kinaccy Il mo 'OCT 12.2.007.0-75.

3.2.2 He momyckaercs sKCIUTyaTanusl TEH30MpeoOpa3oBareneil B cUCTeMaXx,
JTABJICHUE B KOTOPBIX MOKET MPEBBIIIATH COOTBETCTBYIOIINE MIPEACIIbHBIC 3HAYCHUS
JaBJICHUH, yKa3aHHbIE B Tabymiie 1.

3.2.3 IlpucoeauHeHue U OTCOEAMHEHUE TEH30IpeoOpa3oBaresied OT Maru-

CTpajini OOJDKHO IMPOU3BOAWUTLCA IMPU OTCYTCTBUH JABJICHHA U DJICKTPHUYCCKOI'O ITH-
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TaHUS.

3.2.4 He pomyckaetcst pabota 0OCITy>KHBAIOIIEro MEepcoHana 0e3 mpoBee-
HUSI MHCTPYKTa)ka MO TEXHUKE O€30MacHOCTH MpHU paboTe C 3IEKTPOUIMEPUTENb-
HbIMU NpUOOpaMHu U 000PYIOBaHHEM, ¢ 00pPA3LIOBBIMA MaHOMETPAMH C BEPXHUMU
npeaenamu usmepenus ot 10 o 250 MlIla (ot 100 go 2500 KFC/CMZ).

3.2.5 TpeboBaHus K IJIECKTPUUECKON IPOYHOCTH M COMPOTUBIICHUIO H30JIs-
117078

3.2.5.1 M3onsuus 3IeKTPUUYECKUX Ieneil OTHOCUTENBHO KopIlyca TeH30Mpe-
oOpa3oBaTesisi B HOpMaJIbHBIX YCIOBHIX JOJDKHA BBIACPKUBATH B TeUeHUE | MUHY-
ThI JICWCTBHUE HCIBITATEIFHOTO HANPSDKEHUS MPAKTUYECKU CHUHYCOMIAIBHON (op-
MbI yactotou (50+2) I'n Bennuunoi 500 B.

3.2.5.2 DNEeKTpUYECKOE CONPOTUBICHUE H3OJSALUANA MEXKIY IPOBOAAMHU M
KOPIIyCOM TE€H30IpeoOpa3zoBaTesid INpH TEMIEPAType OKpPYKAIOIIETro BO3TyXa
(2345) °C u otHOCHTENBHOM BiIaKHOCTH OT 30 70 80 MPOLEHTOB JOHKHO OBITH HE
menee 100 MOwm.

3.2.5.3 DNEKTPUYECKOE CONMPOTUBICHUE H3O0JLIIUU MEXKIYy HNPOBOJAMHU H
KOpPIlyCOM TeH30mpeoOpa3oBaTelisi NpU BEPXHEM 3HAYEHUM pabodero auana3oHa
TEMIIepaTyp OKPYKaIOIIEro BO3ayXa J0KHO ObITh He MeHee 20 MOw.

3.2.5.4 I1lpu npoBEpPKE IEKTPUIECKON MPOYHOCTH U AJIEKTPUUECKOTO COIPO-
TUBJICHUS M30JISIIMA TeH3ompeoOpaszoBarens (. 3.2.5.1, 3.2.5.2, 3.2.5.3) B mpo-
1IeCCe U3MEPEHUs HE MPUKACAThCA K COEIMHUTENbHBIM MPOBOAAM U TOKOBEAYIIHM

AJIEMEHTaM IpOBEPsieMOro mpubdopa.
4 XpaHenue

4.1 Xpanenne TeH30MpeoOpa3zoBaTeseii B yIakOBKe MPEANPUATHAS U3TOTOBU-

TEJs 1OJHKHO COOTBETCTBOBATH ycnoBusiM xpanenus 1 mo 'OCT 15150-69.
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S TpancnoprupoBanue

5.1 YcaoBus TpaHCHOPTUPOBAHUS TEH30IMpeoOpazoBaTeNiel MODKHBI COOT-
BETCTBOBATH ycioBusaM xpanenus 5 'OCT 15150-69.

5.2 TenzonpeoOpa3oBaTei B YIAaKOBKE TPAHCIIOPTUPYIOTCS BCEMH BUIAAMU
TPAHCIIOPTa B KPBITHIX TPAHCTIOPTHBIX CPEJCTBAX, ABHAIIMOHHBIM B OTAITHBAEMBIX
repMETU3UPOBAHHBIX OTCEKAX.

Bo Bpemst morpy304HO-pa3rpy309HbIX pad0T M TPAHCIIOPTUPOBAHUS Tapa HE
JOJKHA TIOJIBEPraThCsl PE3KUM yapaM B BO3JACUCTBUIO aTMOC(HEPHBIX OCAIKOB.

Cnoco6 ykJIagku Tapbl Ha TPAHCIOPTUPYIOIIEE CPEJCTBO JOKEH HCKIIIO-
JaTh X MepEMEIICHUE.

5.3 Tlpu TpaHCHOPTUPOBAHUHM TEH30MPEOOpPa30OBATENICH KEIE3HOAOPOKHBIM
TPAHCIIOPTOM BUJ OTIPABKH - MEJIKast UJIM MaJIOTOHHAKHASI.

5.4 Cpok npeObIBaHUS TEH30MPEeoOpa30oBaTeyie B YCIOBUSIX TPAHCIOPTUPO-

BaHug | Mecdll.

6 Yrwimzanus

6.1 YTunuzainuio TeH30mpeoOpa3oBaTesieil mocie OKOHYaHUS CPOKa CITYKOBbI

(9KCIUTyaTaluu) MpOBOIUTH B MOPSIAKE, MPUHITOM Ha MPEANPUATAN TOTPEOUTEIIS.
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[Ipunoxenue A
(obs13aTenbHOE)

Cxema coeTMHEHUs TeH30IpeoOpa3oBaTes
C BHEITHUMH DJICKTPHYECKUMHU LETSTMH

TenzompeoOpa3oBaTesib .
4 | Cunuit

@ # |luranume (-)

3 | Yepnblii
PN # Brixoa (+)

2 Kpachsiit
| % [luranue (+)

®

1 beunblii
" 2 Bbixon (-)
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[Ipunoxenue b
(obs13aTenbHOE)
["abapuTHbIE ¥ TPUCOEAUHUTEIBHBIE pa3Mephbl
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Pucynox b.1 - D 0,25...D 1,6; D 0,25-T...D 1,6-T
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Tadnuua b. 1

,y EToEs l,, MM l,, MM
0003HAYCHHE
D25(4..16) 33.5
D 25(40...150) 30.5
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Pucynok b.2-D 2,5...D 150; D 2,5-T...D 150-T
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Pucynok .3 —-DD 2,5; DD 2,5-T
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[Ipunoxenue B
(o0s3aTenpHOR)
KoHctpykTuBHAsI cxeMa TeH3oIpeoOpa3zoBaresieit

b

1- nByxcnoiinas MmemOpaHa

2 - KOpITyC

3 - MTOK

4 - memOpaHa

5 - renzopesuctopsl R1, R2, R3, R4
6 - KpbIIIKa

7 - KOJIIEKTOP

8 - pe3ucrop

Pucynox B.1 - D 0,25...D 1,6; D 0,25-T...D 1,6-T
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4 |PREBD)

//\/]

b

1- nByxcnoiiHas memOpaHa

2 - Kxopmyc

3 - Tenzopesuctopsl R1, R2, R3, R4
4 - KpbIIIKa

S - KOJIJIEKTOP

6 - pe3ucTop

Pucynok B.2 - D 2,5...D 150; D 2,5-T...D 150-T
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[Ipunoxenue I
(obs13aTenbHOE)

CxeMbI MOHTAXa

12,5

0,05

M12x1,25-7TH

$ 0,05

Pucynox I'.1 — D 0,25...D 150; D 0,25-T...D 150-T
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Konbuo pe3uHoBoe
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