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PykoBOICTBO MO 3KCIUTyaTallMK COACPIKUT TEXHUUECKUE TAHHBIE, OTTMCAHHE
NPUHIIMIIA ISUCTBUS U YyCTPOUCTBA, a TAK)KE CBEJCHHS HEOOXOIUMBIE ISl PABUIILHOM
AKCIUTyaTaIlil TeH30IIpeoOpa3oBareseii H30BITOUHOTO JaBJeHus cepuu D
(B manpHeHIIIEM - TeH30MpeoOpazoBaTeeil).

K pabote ¢ TeH30mpeoOpa3oBaTeIsIMH JTOMMYCKAeTCss 0OCTYKUBAIOIIUI Tepco-
HaJI, IMEIOIIUI COOTBETCTBYIONIYIO KBATM(UKAIMIO M U3YyYMBIIUN HACTOAIIEE PYKO-

BOJZCTBO 11O OKCILNIyaTalluu.

1 OIIMCAHHUE U PABOTA U3JAEJUA

1.1 Ha3znauenue u3aeaus

1.1.1 TenzomnpeoOpa3zoBarenu NpeaHa3HAYeHbI ISl HEIPEPHIBHOTO MPOMOPIIU-
OHAJIBHOTO Mpeo0pa30BaHUs U30BITOYHOIO JIABJICHUS KUJKHX U ra3000pa3HbIX Cpel
(nanee - naByieHUs) B 3JIEKTPUUECKUNA CUTHAIL.

1.1.2 TenzonpeoOpazoBaTeNy MPUMEHSIOTCS B PETYIHPYIOIIUX YCTPOUCTBAX U
M3MEPUTENLHBIX TTPeo0pa3zoBaTesX JaBICHUS C dJICKTPUUCCKUMU YHU(PUIIUPOBAHHBI-
MU aHAJIOTOBBIMH BBIXOJHBIMU CHUTHAJAMH, a TAKXKE B MpeoOpa3oBaTensax APYrux Be-
JTUYUH, QYHKITMOHAIHO CBA3aHHBIX C JIABJICHUEM.

1.1.3 Tlo skcruTyaTalimOHHON 3aKOHYEHHOCTH TEH30IPeo0pa3oBaTeId OTHOCAT-
cs1 K u3aenusam Broporo nopsiaka mo 'OCT P 52931-2008.

1.1.4 Jlmamaszon mpeoOpaszyemMoro TeH30MpeoOpa3oBaTesIMU  J1aBJICHUS
ot 0 1o 250 MIla, 16 mogaunanasonos ot 0-0,25 no 0-250 MITa.

1.1.5 Bun kauMaTuyeckoro HMCIOJHEHUs TeH3omnpeoopazoBareneit YXJI4 mo
I'OCT 15150-69, Ho my1st pabOTHI IPU TEMIIEpATYpE:

- ot munyc 50 o mmoc 80 °C.

1.1.6 Crenensb 3amutse! IP40 mo 'OCT 14254-2015.

1.1.7 O6o3HaueHne TeH30MpeoOpa3zoBaTeiel MpU UX 3aKa3e U B JOKYMEHTAIIUU
JAPYroi MPOAYKIIMH TOJKHO COJIEPKaTh:

- HAMEHOBAHWC,

- yCIIOBHOE 0003HaYeHHE TEH30IIpeoOpa3oBaTes;

- 0003HaYeHNE TEXHUYECKUX YCIOBUH.



CtpykTypa yCIIOBHOTO 0003HAUYEHUS:

DD XXX -X

Cepus r —
Koa 714 TopieBoro ynioTHeHHA |7

BepxHuii npeen npeodpa3yeMoro JaBIeHHA
0.25:0.4:0,6:1:1.6:2.5:4:6:10; 16:25:40;60:
100:150; 250 MIIa (D)

2.5 MIIa (DD)

K OHCTPYKTHBHOE€ HCIIOJTHEHHE

T- TEPMOKOMIIEHCHPOBAHHOE,
O - oOBIKHOBEHHOE - HE YKa3bIBa€TCA

HpI/IMCp 3aITCU 0003HAYCHUS IIpH 3aKase.

TenzomnpeodpazoBareins cepun D 1151 mpeoOpazoBaHusi H30BITOYHOTO

nasiieand ot 0 no 16 MlIla:
TenzonpeobpazoBatens D 16 TY 26.51.66-003-37400562-2023.

TenzonpeobpazoBatenb cepur D ¢ TOPLEBBIM YIUIOTHEHUEM, JJIs IpeoOpa3oBa-
HUs u30bITOUHOTO NaByeHus ot 0 qo 2,5 Mlla, TepMOKOMIIEHCUPOBAHHBIN:

TenzonpeobpazoBarens DD 2,5-T TV 26.51.66-003-37400562-2023.

[Tpumeuanue - nuHa npoBoaoB (crangaptHas - 130 MM) MOXeT ObITh U3BMEHEHA
IpPU COTJIACOBAHUM 3aKa3uuKa C MPEANpPUATUEM-U3TOTOBUTENIEM, IIPU 3TOM B 3aKas3e
JOJKHO CTOSATh YMCIEHHOE 3HaYEHHE JUIMHBI IPOBOJIOB, HAIPUMED:

Tenzomnpeobpazosatens D 16-L200 TV 26.51.66-003-37400562-2023.

TenzompeodpazoBarens DD 2,5-T-L200 TV 26.51.66-003-37400562-2023.



1.2 TexHu4eckne XapaKTePUCTHKH

1.2.1 O6o3HaueHre TOKYMEHTAIINH, YCIOBHOE 0003HAYCHHE TEH30IIpeoOpa3oBa-

TCJIX1 YKAa3aHbI B Ta6JII/IH€ 1.

Tabmamma 1
O0603HaYCHHE JIOKY- YcaopHoe | HomunanbHbIe 3Ha- | [IpenenpHbic 3HAYC-
MEHTAIUH 0003Haue- YeHHs JaBJICHUS, HUS TaBJICHUS,
HHUE 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 0,4-T
D 0,6 ot 0 10 0,6 or0mgo1,2
D 0,6-T
D1 or0mol or0n01,6
D 1-T
D1,6 or 010 1,6 or 0 1o 2,6
D 1,6-T

MBEP.408854.221 D25 ot 0 mo 2,5 or 0 1o 4
D 2,5-T
DD 2,5
DD 2,5-T
D4 ot 0 1o 4 or 0 106
D 4-T
D6 or 0 10 6 or 0 o 10
D 6-T
D 10 or 0 1o 10 or 0 1o 16
D 10-T
D 16 or 0 no 16 ot 0 10 26
D 16-T
D 25 ot 0 1o 25 ot 0 1o 40
D 25-T
D 40 ot 0 mo 40 ot 0 1o 60
D 40-T
D 60 ot 0 1o 60 ot 0 10 90
D 60-T
D 100 ot 0 1o 100 ot 0 1o 125
D 100-T
D 150 ot 0 1o 150 ot 0 10 165
D 150-T
D 250 ot 0 1o 250 ot 0 1o 275

D 250-T




1.2.2 HavanpHOe 3HaueHHE BBIXOJHOTO CHMrHama mpu temieparype (23+5)°C,
COOTBETCTBYIOIIIEE HYJIEBOMY 3HAYCHHIO TIPE0Opa3yeMoro AaBiCHUS, HE JOJHKHO TIpe-
BBIIIATH 110 a0cot0THOM BenmumuuHe 10 MB.

1.2.3 Jluama3oH BBIXOJHOTO cHrHama mpu Temmeparype (23+5)°C, coorser-
CTBYIOIIMH HOMHHAJILHOMY 3HAUYCHHIO MPeoOpa3zyeMoro MaBJICHHS, TOJDKEH HaXo-
nuthes B ipeaenax 270-420 mB.

[Mpumeuanue - s Tersonpeodpazosateneir D 0,25 (D 0,25-T), D 0,4
(D 0,4-T),D0,6 (D0,6-T), D25 (D 2,5-T, DD 2,5, DD 2,5-T) nuamna3oH BBIXOJHOTO
curnaja npu temmeparype (23+5)°C, coOTBETCTBYIOIIMI HOMHHAILHOMY 3HAYCHHIO
nmpeoOpa3zyemMoro JaBjieHHUsA, JAOJDKeH HaxoauTbes B mpenenax. 100-200 wmB;
150-250 mB; 170-300 MB; 250-420 MB cooTBeTCTBEHHO.

1.2.4 ComnpoTtuBieHue Mocta mpu temmepatype (23+5) °C gomkHO ObITH B mpe-
nenax (4,5+0,35) kOwm.

1.2.5 HenmHEeMHOCTh BBIXOJJHOTO CUTHAJA, BHIPAKEHHAS B MPOLIEHTaxX OT JHaria-
30Ha BBIXOJHOTO CHUTHAJIa, He JOJDKHA MPEeBhIMAaTh Mo adbcomoTHol BenmmunHe 0,15;
s Ten3onpeodpasosarenei D 0,25... D 1,6 (D 0,25-T... D 1,6-T) - 0,2.

[Tpumeuanne - HeMMHENHOCTh BBIXOAHOTO CUTHAJA JOJHKHA XapaKTEPU30BaATHCA
OJTHUM 3HAKOM IUTIOC WM MHHYC BO BCEM JIMAITa30HE MPeoOpa3yeMoro IaBJICHUS, €C-
11 a0coirroTHOE 3HaueHue HenuHernnoctu ooiee 0,05.

1.2.6 Bapuanusi BBIXOJHOTO CUTHAja, BEIPAXKEHHAsI B MPOLIEHTaX OT JUana3oHa
BBIXOJTHOTO CUTHAJIA, TI0 a0COJIFOTHOM BeTMYMHE He T0oJpkHA npeBbimath 0,05;

1 TeH3onpeodpasosarenei D 0,25... D 1,6 (D 0,25-T... D 1,6-T) - 0,1.

1.2.7 TloBTOpsSIeMOCTh BBIXOIHOTO CUTHAJIA, BRIPAXKCHHAS B MPOIIEHTAX OT JUara-
30HA BBIXOJIHOTO CHUTHAJIA, TI0 a0COIFOTHOM BEJIMUMHE HE A0 KHA TpeBbimath 0,05.

1.2.8 Pa3pematoniasi cmocOOHOCTh, BEIPA)KEHHAS B MIPOLIEHTaX OT BEPXHEro 3Ha-
YeHUS HOMUHAJIBHOTO JaBiieHus, He npesbimmaeT 0,01.

1.2.9 TenzonpeoOpazoBaTen JODKHBI ObITh YCTOMYHMBBI K BO3JICHCTBUIO PadO-
YHUX TEMIIEpaTyp oKpyxaroriei cpeast ot munyc 50 1o mmoc 80 °C.

M3MeHeHre HayaJabHOTO 3HAYCHHS BBIXOJHOIO CUTHAja ITOCJIC BO3ICHCTBHS

TEeMIIepaTyp He JOJKHO MPEBHIIATh 1Mo abcomoTHor BenuunHe 0,3 MB.



1.2.10 Vi3MeHeHne Ha4aIbHOTO 3HAYCHUS BHIXOAHOTO CUTHAJA TIPU M3MEHEHUU
TEeMIIEpaTypbl OKpYy’Karomlieil cpefapl B pabodeM guamasone temmeparyp Ha 10°C,
JOJIKHO OBITH B MpeJienax: +1,5 mMB,
st Ter3onpeodpaszoparenert D 100, D 150, D 250 +2,0 MB;

IUJI1 KOHCTPYKTUBHOT'O UCTIOJTHEHUS T +0,2 mMB.

OTKJIOHEHHE HAYaJbHOTO 3HAYEHUsl BBIXOJHOTO CUTHAJA OT JMHEHHOU 3aBHUCH-
MOCTH, BBI3BAHHOE M3MEHEHUEM TeMITepaTyphl OKpYXKalolel cpeapl B pabodeM nua-
Ma30He TeMIIepaTyp, BHIPAXKECHHOE B MPOICHTaX OT JAHWarna3oHa BBIXOJHOTO CHTHAJIA
npu temneparype (23+5)°C, He JODKHO MPEeBbIIATh Mo abcoMoTHOM Benmnuune 0,4;
s TeH3zonpeodpasosarenei D 0,4 (D 0,4-T) - 0,7; D 0,25 (D 0,25-T) — 1.

1.2.11 W 3meHeHue awWama3oHa BBIXOJHOTO CHUTHAJIA TIPH  HM3MEHEHUU
TEMIIEPATyphl OKpY’KaoIel cpelbl B padodeM auamnazoHe Temmepatyp Ha 10°C, BbI-
paXEHHOE B TIPOICHTAaX OT JAHWama30Ha BBIXOAHOTO CHUTHAJA TPU TEMIIEpaType
(23+5)°C, mo/mKHO OBITH B IIpe/eIax: -0,2+0,5;

JUTSl KOHCTPYKTUBHOTO MCTIOTHEHUST T +0,2.

OTkJI0OHEHWE auana3oHa BBIXOJHOTO CHUTHAJIA OT JIMHCWHOW 3aBUCHUMOCTH, BbI-
3BaHHOE M3MEHEHUEM TEMIIepaTyphl OKpYKaroIIeH cpeibl B paboueM Auarna3oHe TeM-
neparyp, BEIPAXKEHHOE B IIPOIIEHTAX OT JMara30oHa BBIXOJHOTO CUTHAJIA TIPH TeMIiepa-
type (23+£5)°C, He T0JDKHO TPEBHIIATh IO a0COTIOTHOM BenuunHe 1.

1.2.12 ConpoTuBieHnEe MOCTa JOHKHO OBITH, KOM:

- mpu Temreparype munyc (50+3) °C  He meHnee 3,7;

- mpu Temreparype mwitoc (80+3) °C  He Gonee 5,3.

1.2.13 U3meHeHnne HavyaaIpHOTO 3HAYEHUS BHIXOJIHOTO CUTHAJA MPU MHOTOKpaT-
HBIX TIPOBEpKax B TeueHHE 48 4acoB, BRIPAKEHHOE B MPOIICHTAX OT JUANa30Ha BBI-
XOJHOTO curHasa npu Temmeparype (23+5)°C, He AODKHO MPEBBIIATh O a0COIOT-
Ho¥ BenuuuHe 0,1.

1.2.14 Ten3zonpeoOpazoBaTeiau AOJDKHBI BBIJIEPKUBATH BO3JICUCTBUE MPEICITb-

HBIX JaBJIEHHUN B COOTBETCTBUM C TaOIUIEH 1.



[Tociie BO31ENCTBUSL MPENEIBbHBIX AABJIICHUM HU3MEHCHHUE, BBIPAXKEHHOE B MPO-
[IEHTaX OT JMAana30Ha BBIXOAHOTO CUTHAJIA, HE JIOJDKHO IMPEBBINIATH MO aOCOMIOTHON
BEITMYUHE!

- Ha4aJbHOI'0 3HaYCHMS BBIXOHOro curuama 0,15;

- rara3oHa BbeIxojiHoro curana 0,1.

1.2.15 TeHnzonpeoOpazoBaTesu 10HKHBI BhIIEp)KUBATh BozaeiicTBue 100000
LMKJIOB NIEPEMEHHOTO AaBieHUs, n3MeHstomerocs ot 20-30 1o 70-80 mpoLeHTOB OT
BEPXHEr0 HOMUHAJIBHOI'O 3HAYEHHSI 1aBJICHUs, ¢ YacTOTOM He Oozee 1 ['m.

[Tocne Bo3neMCTBUS IIUKIMYECKON HATPy3KH U3MEHEHHUE HaYalbHOTO 3HAYCHUS
BBIXOJTHOTO CUTHAJIA, BEIPAKEHHOE B MIPOIIEHTAX OT JMara30Ha BHIXOJJHOTO CUTHAJIA,
HE JOJDKHO MPEBHIATh 1Mo abcomotHoi Benunaune 0,5; ms 0,25...1,6 Mlla - 1.

1.2.16 TenzompeoOpazoBaTeny AOKHBI OBITH YCTOMYMBBIMH K BO3ICHCTBHUIO
CUHYyCOUJIATbHBIX BUOparuii rpymnmsl ucnonnenuss G3 mo I'OCT P 52931-2008.

B pesynbTaTe Bo37eHCTBUSA CUHYCOUIATIbHON BUOpAIIMN U3MEHEHUE HaYyaIbHOTO
3HAYCHHS BBIXOJHOTO CHUTHAJA, BBIPAKEHHOE B MPOIIEHTAX OT JUAIa30HA BBIXOJHOTO
CUTHAaJIa He JAOJKHO MPEeBbIIaTh M0 abcomoTHOM BenuunHe 0,2.

1.2.17 TenzonpeoOpazoBaTesy MOKHBI OBITH MPOYHBIMU K BO3ICHCTBHUIO MHOTO-
KPAaTHBIX MEXAHHYECKHX YIAPOB CO 3HAYCHHEM IHKOBOrO yckopenmsi 1000 m/c®, mmm-
TENFHOCTBHIO yJIAPHOTO UMITyJIbca 2-5 Mc, o0umwmM yucioM yaapoB He menee 1000.

M3meHeHne HavaapHOTO 3HAYCHMS BBIXOIHOTO CHTHAJA B PE3YNIbTaTe BO3JICH-
CTBHUS yJIapOB, BHIPQXKEHHOE B MPOIEHTaX OT JWara3oHa BBIXOJHOTO CHUTHala MpHU
temriepatype (23+5)°C, He T0JKHO NpeBbIIaTh M0 adcontoTHOM Bennunue 0,2.

1.2.18 Ilo 3ammIIeHHOCTH OT MPOHUKHOBECHHSI BHYTPh BHEIIHMX TBEPHABIX Ya-
CTHIl TEH30IpPeoOpa30BaTeNIM JOJDKHBI OBITH BBINTOJIHEHBI B ucnoiHeHnu |P40 1o
I'OCT 14254-2015.

1.2.19 V3MeHeHuEe HayajJbHOTO 3HAYCHMS BBIXOJHOIO CUTHaja TpPU BO3JCH-
CTBUH BCECTOPOHHETO THIpocTaTmueckoro mapieHus a0 40 MIla, BeipakeHHOE B
MPOIEHTaX OT AMAaNa3OHa BBIXOJHOTO CHTHaja mpu temmnepatype (23+5)°C, ne nomx-
HO IIPEBBIIIATh 110 a0COIIOTHOM BeauuuHe Ha Kaxkasle 10 MIla 0,17.

1.2.20 TenzonpeoOpazoBaTeNH TOJKHBI ObITh MPOYHBIMU U TEPMETUYHBIMU MPU

BO3/ICHCTBUM MPECIIbHBIX JaBJIEHUM B COOTBETCTBUHM C TabauIe 1.



1.2.21 Tenzompeobpa3oBaTen AOKHBI BBIJCPKUBATh HATPY3Ky 0€3 IMOTEpH

IrSpMCTUYHOCTH IIPU BO3ﬂCﬁCTBHH JAaBJICHUA IIPOAAaBIMBaHUA.

D 0,25... D 0,6 (D 0,25-T... D 0,6-T) 2,5 KpaTHYyIO,
D1...D60(D 1-T... D60-T); DD 2,5; DD 2,5-T 2 KpaTHYyIo,

D 100, D 150 (D 100-T, D 150-T) 1,5 kpatHyio,
D 250 (D 250-T) 1,2 kpaTHYIO.

1.2.22 Ten3onpeobOpazoBaTean B TPAaHCHOPTHOU (IMMOTPEOUTEILCKOM) Tape
JIOJKHBI OBITh IPOYHBIMH K BO3JICHCTBHUIO YJAPOB CO 3HAYCHUEM IMMKOBOTO YAAPHOTO
yckopeHus 98 M/c?, JUINTEIBHOCTBIO yAapHOro uMIlyjlbca 16 McC; 4uCIOM yaapoB
1000+£10 amst Ka)XA0TO U3 TPEX B3aUMOMEPIICHANKYISIPHBIX HAPABICHHIA.

[Toce BO3aeHCTBYS HATPY30K 3HAYCHUS HAYaJILHOTO BBIXOTHOTO CHTHAA U CO-
MIPOTUBJICHUSI MOCTa JOJIKHBI COOTBETCTBOBATh MyHKTaM 1.2.2 u 1.2.4.

1.2.23 TenzonpeoOpazoBaTea B TPaHCHOPTHOM (MOTPEOUTENBLCKOM) Tape
JOJKHBI OBITh YJIApOITPOYHBIMU TPU CBOOOTHOM TaJieHuu ¢ BBICOTH 1000 mMM.

[Toce BO3aeHCTBHS HArPY30K 3HAUCHUS HAYaJILHOTO BBIXOIHOTO CHTHAJA U CO-
MIPOTUBJICHUSI MOCTa JOJIKHBI COOTBETCTBOBATh MyHKTaM 1.2.2 u 1.2.4.

1.2.24 3nexTpuyeckoe MUTaHUE TEH30MpeoOpazoBareell JOIKHO OCYIECTB-
JISITECSA MTOCTOSIHHBIM TOKOM 0,2-2 MA.

HopmupoBaHne XxapakTepUCTUK POU3BOAUTCS IIpH TOoKe 1,5 MA.

1.2.25 Cxema coeauHEHHs] TEH30IpeoOpa3oBaTelisi ¢ BHEIIHUMH DJIEKTpUYe-
CKUMH IIETISIMU JI0JDKHA COOTBETCTBOBATH YKA3aHHOW B MPUIIOKEHUU A.

1.2.26 T'abapuTHbBIE W TPUCOCAUHHUTEIBHBIE pa3MeEpPbl TECH30MpPeoOpa3oBaTeei
JIOJKHBI COOTBETCTBOBATh YKAa3aHHBIM B MPHUJIOKEHNHU b.

[Ipumeuanne — KOHCTpYKTUBHOE UCTIOJIHEHME T MOXKET UMETh B COCTaBE PE3U-
cTop. BapuaHThl yCTaHOBKH pe3rCTOpa Ha JISTIECTKH MOTYT OBITh Pa3IMYHBIMHU.

1.2.27 Macca teH3zonpeoOpa3zoBareiiel JoikHa ObITh He OoJiee 16 T.

1.2.28 Ha kopmyce TeH30mpeoOpa3oBaTeieil He JOMyCKaroTCs PaKOBHUHBI, 3a-
YCEHIIbI, TPEIIUHBI; JIOMyCKAIOTCS IBETa MOOEKAJIOCTH W TOTEMHEHHE MeTasuia.
KpbImika ¥ KOJUIEKTOp MOTYT UMETh pas3iMYHbIE OTTEHKH IIBETA, IApalUHbl Ha TIO-

BEPXHOCTH CYMMAapHOM JUTMHOM He 60Jiee 5 MM, CKOJIbI pa3MepoM He Oosiee 1 MM.



1.2.29 TpeGoBaHus MO HAEKHOCTU

1.2.29.1 Cpennuii cpok ciry:k0bl TeH30IpeoOpa3oBaTeeil - He MeHee 15 Jer.

Ilokazarenp yCTaHaBIMBAETCS I YCIOBUM IKCIUTYaTALUH.

1.2.29.2 TenzonpeoOpa3oBaTenu ABIAIOTCI HEBOCCTaHABIMBACMBIMU, HEPEMOH-

THUPYCMBIMH, OTHOKAHAJIbHBIMH, OI[HO(i)YHKHI/IOHaHI)HBIMI/I N3ICIUAMU.

1.3 CocTaB uzaeaus

1.3.1 KoMriekT mocTaBKy TEH30MpeoOpa3oBaTeiel JOMIKEH COOTBETCTBOBATH

yKa3aHHOMY B Tabnuie 2.

Tabnuma 2
O6o3HavyeHNEe TOKYMEHTa HaunmenoBanue | Kou. [Tpumeuanue
TIT.
B cootBerctBUu ¢ Tabmunei 1 | TenzonpeobOpa- 1 | B cootBeTcTBUM C 10-
30BaTelb TOBOPOM (KOHTPAKTOM
Ha MTOCTaBKY).
MBEP.408854.219 PO PykoBojcTBO MO 1 1 5K3. B OJIUH ajipec Ha
IKCIUTyaTaIiu MapTHIO TEH30IPEOO-
pasoBarenen.
MBEP.408854.219 OT wnm DOTHKeTKa 1 | Ha maptuto TeH3omnpe-
MBEP.408854.219-05 OT obOpazoBarenei
17001
MBEP.408854.219-01 OT wim DTHKETKA 1 Ha onun Ten3onpeo0-

MBEP.408854.219-06 OT

pa3oBareib

1.3.2 DxcmmyaranioHHas JOKYMEHTAIMs TEH30IMpeoOpa3oBarTeseil JOKHA OT-

IMpaBJIATECA HAa PYCCKOM A3BIKE, €CJIM MHOC HEC YKa3aHO B KOHTPAKTC.
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1.4 YcrpoiicTtBo u paGora

1.4.1 TenzonpeobOpaszoBaTesd C HOMUHAIBHBIMYU 3HauUeHUAMH naBieHust 0,25;
0,4; 0,6; 1; 1,6 (mpunoxxkenne B, pucyHok B.1) cocTosIT U3 NBYXCIOWHON MeMOpaHbI
no3.1, kopryca no3.2, mrToka 1mo3.3, MmeMOpaHbl 1M03.4, TEH30PE3UCTOPOB TEH30UYB-
CTBUTEJILHOM MOJIynIpoBOAHMKOBOM cxeMbl R1, R2, R3, R4 1103.5, kpbIiku 103.6, KoJ-
JIEKTOpa 1103.7, BTYJIKHU 1103.8, a C HOMMHAJILHBIMM 3HAYEHUSIMU J1aBjieHus 2,5; 4; 6; 10;
16; 25; 40; 60; 100; 150; 250 (mpunoxenue B, pucyHok B.2) cocTosT U3 1BYXCIOHHOM
MeMOpaHsbI 103.1, Kopryca 1mo3.2, TeH30pE3UCTOPOB TEH30YYBCTBUTEIBHOM MOIYIIPO-
BogHUKOBOM cxeMbl R1, R2, R3, R4 103.3, KpbIIKH 1103.4, KOJUIEKTOpA 1103.5, BTYJIKU
1103.6.

KoHcTpyKTHBHOE MCIIONIHEHHE | MOKET MMETh B COCTAaBE PE3UCTOpP 103.9 min

103.7 (nmpunoxenne B, pucynku B.1 nmm B.2).

1.4.2 JIByxcioliHas MeMOpaHa COCTOMT U3 camndupa U THUTaHa, KECTKO COECIU-
HEHHBIX MEXIy co0ol mo Bcel muiockocTH. Ha candupe pacrnosiokeHa TEH304yB-
CTBUTEJIbHAS CXEMa, COCTOSIAsA U3 YEThIPEX KPEMHUEBBIX TEH30PE3UCTOPOB, COEIU-
HEHHBIX B 3aMKHYTBII MOCT YHTCTOHA.

1.4.3 Tpuniun nefictBusi TeH30MpeoOpazoBaTeyieil OCHOBAH Ha MCIIOIb30BAHUH
TeH303(pekxTa B moIynpoBOJHUKAX. TEH30pe3UCTOPHI PACTIONIOKEHBI Ha carpUupOBOM
COCTABJISIFOLIEH JBYXCIOMHOM MeMOpaHbl B 30HaX C MaKCHUMaJIbHOM Jedopmanuen.
Tenzope3nucTopbl COEAMHEHBI C TOBEPXHOCTHIO camndupa crnocodoM reTepo3MUTaKCUU.
[Tox neiictBueMm naBnenus P aByxcnoitHass memOpaHa nedopMHUpyeTcs, BbI3bIBas W3-
MEHEHHE CONMPOTHUBJIECHUS TEH30pE3UCTOPOB. MI3MEHEHUE COMPOTUBICHUS TEH30PE3H-
CTOpPOB IpeoOpa3zyeTcsl B 3JIEKTPUUECKHI CUTHAJ, MPOMOPIMOHANIBHBIN TpeolOpasye-

MoMy aaBienuto (P).
1.5 MapkupoBka

1.5.1 MapkupoBKa Ha KOpITyce TeH30MpeoOpa3oBaTesieil 10KHA COACPKATh:
- ycjoBHOE 0003HAYEHHUE WU WHOE 10 TPeOOBAHUIO 3aKa34uKa,

- HOp?II[KOBLIfI HOMCD IO CUCTEMC HyMCpalluu MPpCAIIPUATUA-U3TOTOBUTCIIA.
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MapkupoBKka J0KHA ObITh BBIMOJHEHA TPABUPOBAHUEM HIIM JIPYTHM CIIOCO-
O00M, 00eCreYrBaIOIIMM COXPAHHOCTh TEKCTa B TE€YEHHE BCEro MEpHUoja XpPaHECHUS U
JKCIUTyaTal1u.

1.5.2 Ha noTpeOuTenbCKyIo Tapy JOJKEH ObITh HAKJIEEH SIPIIBIK, COAEP KAIIIHIA:

- TOBApHBIN 3HAK MPEANPUATHI-U3TOTOBUTEIIS;

- YCJIIOBHOE 0003HaUY€HHE TeH30MpeoOpa3oBaTene;

- KOJIMYECTBO TEH30MpeoOpa3zoBaTeiei;

- 1aTy YIaKOBBIBaHMUS,

- PEKBU3UTHI MPETPUATUSA-U3TOTOBUTEIIS.

1.5.3 TpancriopTHasi MapKHpPOBKa JIOJDKHA COOTBETCTBOBATh TPEOOBAHUSIM
['OCT 14192-96, conepxaTb OCHOBHBIC, OMOJHHUTEIbHBIC, HH(POPMAIIMOHHBIC
HaJIMUCH U MAaHUMYJIAIIMOHHBIN 3HaK "bepeus oT Biaru".

1.5.4 Tlpu nocTaBKax Ha 3KCHOPT MAapKUPOBKA MOTPEOUTENHCKON U TPAHCIIOPT-
HOM Tapbl, SIPJBIKU JTOJDKHBI OBITh BBIIIOJIHEHBI Ha PYCCKOM SI3bIKE, €CJIM MHOE HE yKa-

3aHO B KOHTPAKTe.

1.6 YnmakoBka

1.6.1 YnakoBbIBaHUE CIIEYET MPOU3BOAUTH B 3aKPBITHIX BEHTHUJIMPYEMBIX MO-
MEIIEHUAX TPU TeMIepaType Bo3ayxa He Hike 15°C, OTHOCUTEIbHON BIAXHOCTH JI0
80%, B OTCYTCTBUM arpeCCUBHBIX MPUMECEN.

1.6.2 YnakoBka JOJKHA COOTBETCTBOBATh KOHCTPYKTOPCKOM JIOKYMEHTAllUU
MBEP.305649.001 u o0ecneuuBaTh COXpPaHHOCTb TEH30IpeoOpa3oBaresei Mpu
TPAHCIIOPTUPOBAHUU U XPAHEHUU COIJIACHO paznesiaM 4 v 5 HaCTOSIIEro pyKOBOJICTBA

I10 SKCILTyaTalluu.

2 UCHOJIb30OBAHME 11O HASHAYEHUAIO
2.1 DKcIuIyaTauMOHHbIE OTPAHUYCHUS

2.1.1 KonTponupyemble cpebl: a30T, KUCIOPO, YIJIEKUCHIBINA ra3, Boaa, MOp-
CKasl BOJIa ¥ UX Tapbl; OEH3MH, TOIYyO0JI, (PeHO, GOpMaNTBIETHI U UX CMECH; OpraHn4e-

CKHUC 1 HCOPraHNYCCKHUEC Macjia.
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2.1.2 KoHTtposmpyemas cpefia He JOJDKHA COAEP/KAaTh MPUMECEH, BbI3bIBAIOIIUX
KOPPO3HIO A€TaJIeld TEH30IPe0o0pa30BaTEIIs.

2.1.3 TlosmocTh, BOCIPUHUMAIONIAS TABICHUE KOHTPOJIUPYEMOMN CPEllbl U3T OTOB-
JieHa U3 TUTAHOBOTO CILIaBa C cojepkaHueM tutaHa 87 %.

2.1.4 IlpennoutuTenbHBIMU MaTEpUaIaMy JJIsl IPUCOECAUHEHNS K OTBETHBIM Ya-
CTIM MOTyT OBITh THUTaH, WJIM €ro cIulaB, WIA cTaiad, Hanpumep, 12X18H9Th
I'OCT 5632-72; okcuaupoBanubie ctaib 20, ctans 45 TOCT 1050-88.

2.1.5 TenzonpeoOpazoBaTeny MHpU SKCILTyaTallMU JOJKHBI HMCIOJIB30BATHCS B
IUana3oHe TeMmIiepaTtyp coriacHo I.1.1.5, ecim ucknrodeHa KOHACHCAMs BJard Ha
ANEKTPUUECKYIO CXeMY U 0OMep3aHue MpPY BKIFOYEHHOM IMUTAHHH.

2.1.6 Ilpu wucmonb30BaHUM TEH30IPeoOpa3oBaTeneii UCKIIOYUTh THIPaBIAYe-
CKMM yJap, BOSHUKAIOUIUN B PE3YJIbTAaTE PE3KOI0 U3MEHEHUS ABJICHUS, BBI3BAHHOIO
KpaiiHe OBICTPBIM U3MEHEHHEM CKOPOCTH MOTOKA KUJKOCTH B TPYOOIpOBOJE, AJIS Ue-
ro B HEM IIPEAYCMOTPETh YCTPOUCTBA, MTPENOXPAHSIOIINE OT TUAPOYAapa MpHU K CILTY-
aTalnH.

2.1.7 B mpouecce MOHTa)ka M UCHIBITAHUI TEH30IPe0Opa30BaTENN pPa3peLIaeTCs
OpaTh TOBKO 3a Kopmyc. I[Ipu 3akpyunBaHuu TEH30MpeoOpa3oBaTeeii UCIOIb30BaATh
JTAHAMOMETPHUYECKHUI KITFOY.

2.1.8 BHUMAHUE! HE JOITYCKAETCHA:

- IPUJIOKEHNE YCWIHS K KPBILIKE U K KOJUIEKTOPY (A€TaJIM U3 MOoJuaMuia, Win
npecc-Marepuana, Hanpumep Al-4B, unu ux 3amMeHuTesnel) Ipu 3aKpyuyrMBaHUU TEH-
3o01peo0pa3oBareis B POLIECCE €r0 MOHTAXKA U AKCILTyaTalllH;

- YUCTKA BHYTPEHHEH MMOJIOCTH TEH30IIpeoOpa3oBates BO M30ekKaHUH MTOBpe-
KJICHUS U pa3pyllIeHus MeMOpaHbl YyBCTBUTEIBLHOTO 3JIEMEHTA;

- MEXaHUYECKHE MOBPEXKICHUS U MTONAJAaHUs Ha DJIEKTPUUECKYIO CXEMY I'PS3H,
BO/Ibl, arPECCUBHBIX CPEX;

- BKCILTyaTalus TeH3onpeoOpa3oBaTesiei B CHCTEMax C JaBJICHUEM, ITPEBBI-
LIAIOIIEM MPEIEIIbHbIC 3HAYEHUS 1aBJICHMUS.

['epMeruzanus TeH3onpeoOpazoBarens JO0JKHO MPOU3BOAUTHCS TOJIBKO MO KO-
HUYECKOM MOBEPXHOCTH KOpMyca. YIJIOTHEHHE TEH30MpeoOpa3oBaTels 1mo pe3bde He

JIOITyCKaeTCsl BO M30€KaHUE €TO MOPYH.
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2.1.9 TenzonpeoOpa3zoBaTeNn TOJKHBI OBITH 3aIIMINEHBI OT HAKOIUICHUS U 3a-
Mep3aHusl KOHAEHCaTa Ha TEH30YYBCTBUTEIILHOW MOIYHNPOBOJHHKOBON CXeMe M BO

BHYTPEHHEW MOJIOCTH NP €r0 IKCIUTYyaTallid B JUAITA30HE MUHYCOBBIX TEMIIEPATYP.
2.2 lloaroroBKa M3aeJus K HCIOJIb30BAHUIO

2.2.1 B 3uMHee BpeMs Tapy ¢ TEH30IpeoOpa30BaTesIMU PaclIakOBBIBAIOT B OTall-
JMBaeMOM MOMEIIEHUN HE paHee, ueM yepe3 6 4acoB ociie BHECEHHS UX B IOMELIEHHUE.

2.2.2 Ilpu npoBEeAEHUHN BHEIIHETO OCMOTPA JOJIKHO OBITh YCTAHOBIIEHO COOT-
BETCTBUE TEH30IIPE0Opa30BaTENEH CIEAYIOIUM TPEOOBAHUSM:

- TeH30MpeoOpa3oBaTeNd HE JTOJDKHBI UMETh MOBPEXKICHUHN, MPETSITCTBYOLIUX
UX IPUMEHEHMUIO;

- MapKUPOBKa J0JIKHA COOTBETCTBOBATh JAHHBIM B STUKETKE.
2.3 Ucnoab30BaHue U3aeIus

2.3.1 Iopsiaok aeiicTBUS 0OCTY>KMBAIOIIETO MepCcoHaa

2.3.1.1 TenzonpeoOpazoBaTea MOHTHPYIOTCA B JIIOOOM IMOJOXEHUU B IPO-
CTPaHCTBE.

2.3.1.2 Bxutouenue TeH3omnpeoOpazoBaTesieil B paboTy MPOU3BOJUTCS COTJIACHO
cxeme mpmwitoxeHuss A. TeHzonpeoOpa3oBaTeny BBIACPKATh MPU BKIIOUYCHHOM ITHTA-
HHUU HE MEHEE 5 MUH.

2.3.1.3 YcraHoBka TeH301mpeodpa3oBarenell B COOTBETCTBUH C MpUiIokKeHueM [ .

['epMeTHYHOCTh COCTMHEHHS 00ECIICUNBACTCS YIUIOTHEHHEM KOHHYECKOW I1O0-

BEPXHOCTU A TE€H30mpeoOpazoBaTes Mo KpoMke b conpsikeHHOM aeTany.

2.3.1.4 KpyTsmuii MOMEHT TIpH YCTaHOBKE TEH30IpeoOpa3oBaTeisi He JOJDKEH
npesbimarh 30-40 H-wm.
Jlns Tenzonpeodpasosatenerr D 0,25...D 1,6 (D 0,25-T...D 1,6-T) — 15-20 H-m.
2.3.1.5 Tlocne okoHYaHUsT MOHTa)Xka TEH30IMpeoOpa3oBaTesiell MPOBEPUTH CO-
EAMHEHUS] HAa TEPMETHYHOCTh MPU BEPXHEM 3HAYCHUM HOMHHAIBHOTO JIaBJICHUS ITY-

TeM KOHTpoJis 3a ciagoM AasieHus mo I'OCT 24054-80.
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3 MEPBI BE3OITACHOCTH

3.1 Ilo cocoOy 3ammThl YeI0BeKa OT MOPAKCHUS AICKTPUIECKUM TOKOM TEH-
3ompeoOpazoBarenu otHocsATes K kiaccy Il mo 'OCT 12.2.007.0-75.

3.2 He momyckaercs 3KCIuTyaTanus TEH30IpeoOpa3oBaTeieil B CUCTeMax, /1aB-
JICHHE B KOTOPBIX MOXET MPEBBIMIATH COOTBETCTBYIONIUE MPECIbHBIC 3HAUCHUS J1aB-
JICHW, yKa3aHHbIC B Ta0mie 1.

3.3 Ilpucoenunenue U OTCOEAMHEHNUE TEH30IMPeoOpa3oBarTeseil OT MarucTpaiu
JOJHKHO TMPOU3BOAUTHCS MPU OTCYTCTBUU JABJICHUS U JIEKTPUIECKOTO MUTAHUSI.

3.4 He nonyckaercst paboTa 00CIyKMBaIOLIEro nepcoHana 0e3 NpoBeACHUs UH-
CTPyKTaXka MO TEXHHKE O€30MacHOCTH MpU padboOTe € ANEKTPOU3MEPUTEIbHBIMU MPU-

O0opamMu 1 00OpYJOBAaHUEM, C OOpPA3LOBBHIMU MAHOMETPAMU C BEPXHUMHU IpeieiaMU

m3meperst ot 10 10 250 MITa (ot 100 go 2500 kre/cm®).
3.5 Tpe60BaHI/IH K BHGKTqueCKOﬁ IMPOYHOCTHU U COITPOTHUBJIICHUIO U30JIALINU.

3.5.1 M3onsuust 3MeKTpUUEcKUX LENeil OTHOCUTEIBHO KOpIyca TeH30mpeoopa-
3oBaTens npu temneparype (23+5)°C nmomkHa BBIAEPKUBATH B T€UEHUE | MUHYTHI
JICHCTBHE UCTBITATEILHOTO HANPSDKCHHS MPAKTHUYECKH CHHYCOMTAIBHON (OpMBI da-
croroit (50£2) ' Benmmuunoi 500 B.

3.5.2 DnexkTpudecKoe CONMPOTUBIICHUE H3OJISIIIMU MEXKIY MPOBOJAMHU U KOPITY-
COM TEH30MpeoOpa3oBaTelisi MPH TEeMIlepaType OKpyskaromiero Bozayxa (23145)°C u
OTHOCUTEIHHOU BiiaskHOCTH OT 30 10 80 MpOIEHTOB TOHKHO OBITH HE MEHEE
100 MOwm.

3.5.3 DnekTpudeckoe COMPOTUBIICHUE M3OJIALNNA MEXIY MPOBOJAMU U KOPITY-
COM TEH30IpeoOpazoBaTeIsl IPU BEPXHEM 3HAUEHUU pabovero quana3zoHa TeMIiepaTyp
OKpY>KaIoIlIero BO3yxa A0JKHO ObITh He MeHee 20 MOwm.

3.5.4 Tlpu npoBepke ICKTPUUECKONU MPOYHOCTH U DJEKTPUUECKOTO COMPOTHB-
JIEHUsI U30JISIIIUU TeH3omnpeoopazoBarens (. 3.5.1, 3.5.2, 3.5.3) B nporecce uzmepe-
HUS HE MPUKACATHCS K COCIMHUTEIHLHBIM MTPOBOJIaM M TOKOBEIYIIIUM 3JIEMEHTaM IMpo-

BEPSIEMOTO IIPUOOpA.
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4 XPAHEHHUE

XpaHeHHne TeH30IpeoOpa3oBareneii B yHakoOBKE MPEANPUSTHS H3TOTOBUTEIS

JIOJIKHO COOTBETCTBOBATH yciioBusiM xpaneHus 1 mo FOCT 15150-69.

5 TPAHCIIOPTUPOBAHHUE

5.1 YcnoBus TpaHCHIOPTHUPOBaHUSI TEH30MpeoOpa3zoBaTesiel JOIKHBI COOTBET-
cTBOBaTh ycnoBusaM xpanenus 1 'OCT 15150-69.

5.2 Ten3omnpeobOpa3oBarein B YINAKOBKE TPAaHCIOPTHPYIOTCS BCEMH BUIAMU
TpPaHCIOPTa B KPBITHIX TPAHCIOPTHBIX CPEICTBAX, ABUALMOHHBIM B OTaIlJIMBAEMBbIX
repMETU3UPOBAHHBIX OTCEKaX.

Bo BpeMs morpy304HO-pa3rpy304HBIX pabOT M TPaHCIOPTUPOBAHUS Tapa He
JO0JDKHA MTOJIBEPraThes PE3KUM yAapaM U BO3JIEHCTBUIO aTMOC(EPHBIX OCATKOB.

Croco6 yKkiaaKu Tapbsl Ha TPAHCIIOPTHPYIOIIEE CPEACTBO JOHKEH UCKIIOYATh
UX [epeMeIlECHUE.

5.3 Cpok npebObIiBaHUSI TEH30IIpeoOpa3oBaTeseil B yCIOBUAX TPAaHCIOPTHPOBA-

HUA He 00Jiee MecHIa.

6 YTUIN3ALUA

VYTunuzamuio TeH3onpeoOpazoBaTesieil Mocjie OKOHYaHUS CPOKa CITY»KObI (dKC-

TJTyaTaluy ) TPOBOIUTE B TIOPSIIKE, MPUHATOM Ha IPEANPUIATAN TOTPEOUTETIS.
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[Tpunoxenue A
(o0si3aTenbHOE)

Cxema coeZIMHEeHUs TeH30Ipeo0pa3oBaTes
C BHCIITHUMH DJICKTPUICCKUMH LICTISIMA

Temso npeona3OBa'fénb
CuHHH

i “ # [Iutanue (-)

3 | YepHbIH
‘ - o Brxoa (+)

. 2  Kpacusii

# [IutaHue (+)

‘ 1  benn
T = Brixon (-)
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[Ipunoxenue b
(o0si3aTenbHOE)

["aGapuTHbIE U IPUCOCTUHUTENBHBIE Pa3MepPhl

A
920 o1
- e
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S ///y_p_ |
! )] . B(5:1)
THIT i =
v T
" [ —
g | .3 607 .
-t —— A B
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I 1 P )
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¢4 8:0.1 o
#10 ;..
M12x125-8g | Bk
=IT02|5

Pucynox b.1 - D 0,25...D 1,6; D 0,25-T...D 1,6-T
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Tabaunma 5.1

YCI0BHO® l;. MM I, MM
0003HaueHHE
D25(4..16) 335
D 25 (40...250) 30.7
* A D 2.5(4..16)-T 335 36.5
D 25 (40..250)-T 307 337
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Pucynox 5.2 -D 2,5...D 250; D 2,5-T...D 250-T



130 min
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Pucynox 6.3 - DD 2,5; DD 2,5-T

20



[Ipunoxenue B
(o0s3aTenbHOE)

KoHcTpykTuBHAs cxeMa TeH3oIpeoOpa3zoBartenei

/)

=
NI

i//

™

1 - nByxcnoiiHas MemOpaHa
2 - KopIyc

3 - MTOK

4 - memOpaHa

6 - KpbIIIKa

7 - KOJIJIEKTOP

8 - BTynKa

9 - pesucrop

Pucynox B.1 - D 0,25...D 1,6; D 0,25-T...D 1,6-T
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L p

1 - nByxcnoiinas MeMOpaHa

2 - Kopmyc

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

S - KOJIJIEKTOP

6 - BTysKa

7 - pe3ucTop

Pucynox B.2-D 2,5...D 250; D 2,5-T...D 250-T
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[Ipunoxenue I
(obs13aTenbHOR)

CxeMbl MOHTAXa

12,5

9.5 min

| [L]o0s[B]

A

$5.570°

M12x1.25-7TH

—

= ©]40.05 B

!

P

Pucynox I'.1 — D 0,25...D 250; D 0,25-T...D 250-T

Koasmo PE3HHOBOEC

005-008-19
I'OCT 9833-73

24—

#4 max

Pucynok I'.2 — DD 2,5; DD 2,5-T
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