IIpeo6pasoBarenu pacxoja 3MeKTpPOMarHUTHbIE
Imup-Ilpamep 550

P YKOBOICTBO I10 3KCII/TyaTalltIn

ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
ActpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BragusocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kupruaus (996)312-96-26-47

Mo Bonpocam npoaax u noanepxku obpaliantechb:

KasaHb (843)206-01-48
KanwnuHrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHbie YenHbl (8552)20-53-41

HwxHuin Hosropop, (831)429-08-12

3n. nourta: pvr@nt-rt.ru

KazaxcraH (772)734-952-31

HoBoky3Heuk (3843)20-46-81
Hosocunbupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeH3a (8412)22-31-16
Nepmb (342)205-81-47

PocTos-Ha-[loHy (863)308-18-15

Ps3aHb (4912)46-61-64
Camapa (846)206-03-16

Cankt-lNeTepbypr (812)309-46-40

CapaToB (845)249-38-78
CeBacrtononb (8692)22-31-93

Cvmdeponons  (3652)67-13-56

Canrt: http://[promserv.nt-rt.ru/

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Crasponornb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Ydba (347)229-48-12
Xabaposck (4212)92-98-04
YensabuHck (351)202-03-61
Yepenosey (8202)49-02-64
Apocnasnb (4852)69-52-93

TapxvkuctaH (992)427-82-92-69
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PykoBOACTBO mpegHa3HAYEHO [JIi HM3YUYEHHUS YCTPOWCTBA WM MPHUHIIUIIA
NEUCTBUS, TEXHUUYECKUX XapaKTEPUCTHUK, MPaBUJI MOHTaXka, dKCILUTyaTallud U
TEXHUYECKOTO OOCITYKUBAHUS, XPAHEHUS U TPAHCIIOPTUPOBAHUS U3ICIIUS.

B cBsizu ¢ mocTostHHON pabOTOM MO yCOBEPIIEHCTBOBAHUIO, MOBBIIICHUIO
HaZCKHOCTM M yA0OCTBa  DJKCIUTyaTalldd  BO3MOXHBI ~ HEKOTOPBIC
HEMPUHIUITUAIBHBIC U3MEHEHUSI KOHCTPYKIIUU, HE OTPAKCHHBIC B HACTOSIIEM
PYKOBOJICTBE, M HE YXYAIIAIOMIME METPOJOTHUYECKUE XapaKTEPUCTUKHU
npeoOpazoBaTeiei.

K pabGore c¢ mnpeoOpazoBarenssMu JOMYyCKAIOTCA JIUIA, HW3YYUBIINE
HACTOAIIEE PYKOBOJCTBO, HMMEIOIIUME OMNBIT paboThl ¢ mNpudopaMu IJis
U3MEPEHUH pacxoja 1 00beMa KUJIKOCTH.

Tunm mnpeoOpa3oBaTesied pacxoga 3jaeKTpoMarHutbix IMMUP-
ITIPAMEP-550 BHecen B I'ocymapcTBeHHBIH peecTp CPeACTB M3MEpPEeHUU
noa Ne 27104-08. Cepruuxar RU.C.29.006.A Ne 34005 ot 30.12.2008 .


mailto:promservis@promservis.ru
http://www.pramer.ru/
mailto:sales@promservis.ru
mailto:support@promservis.ru

1 Omnmucanue u padora
1.1 Haznauenmue

1.1.1 TIpeobOpa3zoBarenu npeaHa3HA4YECHBI JJIsI TPeoOpa3oBaHusl 0OBEMHOTO
pacxojia 1 o0beMa KUAKUX Cpel B MpsIMOM M oOpaTHOM (IIpH 3akasze Mnpubdopa
cooTBeTCTByIomer wmoaudukamuu (cM. 1.1.1.5)) HampaBiaeHHMM TIOTOKa B
HAIMOJHEHHBIX TPYyOONpPOBOJaX B BBIXOJHOM DJIEKTPUUYECKUN CHUTHAI U
TPAHCIISAIMU €r0 Ha BHEIITHUE YCTPOICTBA.

1.1.2 O6GnacTh NPUMEHEHUS — B PA3IMYHBIX OTPACIISIX MPOMBIIICHHOCTH U
KOMMYHaJIbHOM Xxo3siicTBe. [IpeoOpa3oBarenn MOTyT OBITh HMCIOJIH30BaHBI B
CUCTEMax TOpSYEero M XOJOAHOTO BOJOCHAOXKEHHUS, B IEHTPATU30BAHHBIX
CUCTEMAaX NHUTHEBOIO BOJOCHAOKEHHA ©U HA  OO0OBEKTaX  MHUILIEBOM
MPOMBIIIICHHOCTH, @ TakXKe JJIsI KOHTPOJS JIPYTHUX Cpell, He arpeCCUBHBIX K
MarepualiaM €ro MPOTOYHON YacTH M COOTBETCTBYIOIIUMX €r0 TEXHHYECKUM
xapakrepuctukam (m.1.2.3).

1.1.3 IIpeoOpazoBarenu pomnyiieHbsl PocoTpedHaa30poM K IPUMEHEHHUIO B
LEHTPAJIM30BAHHBIX CHUCTEMax MUTHEBOTO BOJOCHAOKEHUS Ha OOBEKTax
KOMMYHAJBHOTO  XO03siicTBa, MuHHCcTEepcTBa 000poHBI P® u apyrux
NPEANPUITHSX. CaHuTapHO-3MUIEMHUOTIOTUYECKOE 3aKJIIOYCHUE
Ne 77.M0.01.421.11.007284.12.08 ot 25.12.2008r.

1.1.4 TlpeoOpazoBatenu mpeAHA3HAYEHBI I  JKCIUTyaTallud  MpH
CJIEYIOIIMX YCIOBUSAX OKPY’KAIOIIEH Cpebl:

= TEMICPATYPA. .o evvrrrrrrrerranaaaennnn. ot MunHyc 10 no mtoc 55 °C;

- OTHOCHTEJIbHAs BIAXKHOCTh
OKPYKAFOIIETO BO3IYXA. .. uvveeeennne vanannnns 10 95 % (npu temmnepaType IUTHOC
35°C u OoJiee HU3KUX TeMIiepaTypax, 0€3 KOHJIeHCAallMU BJIaru);

- atMocdepHoe JaBlICHHE. ............. oT 84,0 mo 106,7 kIla.

1.1.5 OGo3HaueHue mnpeoOpazoBaTesie NpU 3aKka3e U B TEXHUUYECKOM
JOKYMEHTAllMU JPYyrod NPOAYKIHMHU, B KOTOPOMl OHU MOTYT OBITh
HCIIOJIb30BaHBL:

OMUP-ITIPAMEP-550-FFF-J-HHH,HH-P-D,
1€ CUMBOJIbI

FFF — nuametp ycaoHoro npoxona (y) B mm (15, 25, 32, 40, 50, 65, 80,
100, 150);

J — kmacc mpeodpaszosarens (A, B, C, D, E). Eciu BmecTto cumBoina J
HUYEro He yKa3aHo, TO KJIacC MpeoOpa3oBatTesis M0 YMOJYAHUIO COOTBETCTBYET
Kiaccy B;

HHH,HH — Bec HMMITYJIbCOB  BBIXOJIHOTO CUrHaja B JIM/HMMII.
Moxer OBITh YCTAHOBJICH IO TIOXKEJAHWIO 3aKa3uhMKa B COOTBETCTBHHM C
dbopmyioii, ykazanHoil B npuioxkenuu A. Eciu Bmecto cumBosnioB HHH,HH
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HUYEro HE YKa3aHOo, TO BEC HUMIIYJIbCOB BBIXOJHOTO CHUTHalla OyJIeT UMETb
CTaHJapTHOE 3HaUeHHUE (MIPUIIOKECHHUE A).

P — u3Mmepenue oobemMa u 0OBEMHOr0 pacxojna B 0OpaTHOM (PEBEPCHBHOM)
HallpaBJIEHUU TOTOKAa OOECIEYeHO UM METPOJIOTUYECKH TOATBEPKIECHO C
3a8BJICHHOM TOYHOCTBIO. Ecimu BMecTOo cuMBOja P HHYero He ykasaHo, TO
u3MepeHrne o0beMa U OOBEMHOr0 pacxojla HE TapaHTUPOBAHO C 3asSBJICHHOMN
TOYHOCTHIO. [Ipr 5TOM B cilyuae ABMIKEHUS KUIKOCTU B OOPATHOM HAINPaBIICHUH
Ha KIeMMmax «-F2» u «+F2» (cM. npunoxenue b) mpucyTcTByeT BBIXOIHOM
CUTHAJI, MPONOPLMOHAIBHBIA pacxojly, HO KaHajl U3MEPEHUs O0OpaTHOIo
(peBEpPCUBHOr0) MOTOKA METPOJIOTHYECKH HE ATTECTOBAH;

D — uz6wkiTounoe masiaenue B Mlla (1,6 wim 2,5). Eciu BMecTo cumBosia D
HUYEro He yKa3aHo, TO U30BITOYHOE JaBJICHUE B CTAH/IAPTHOM HCIIOJTHEHUU UMEET
3HaueHue 1,6 MlIla (o 3akazy 2,5 MIIa).

[Ipumepsl yca0BHOTO 0003HAYEHUS MPU 3aKa3e:
“OMUP-TITPAMEP-550-032-B-2,5 TV 4213-022-12560879-2008” o03Hauaer:
npeoOpa3zoBaTesib O0BEMHOTO pacxoa KUAKOCTH 3JeKTpoMarHuTHbeii DMUP-
[TPAMEP-550, Jly  mpotouHoit u4actu 32 MM, Kiacc B, Bec MMIyJIbCOB
BBIXOJJHOTO CUTHana 2,5 AMS/MMIL., M3MepeHHe o0beMa M OOBEMHOIO pacxoja

TOJIKO B IIPSIMOM HAINPAaBJICHUH MOTOKA, pabouee M30bITOUHOE JaBiieHue a0 1,6
MIla.

1.2 TexHu4YecKHe XapaKTEPUCTUKH

1.2.1 JIuamerpsl ycmoBHoro mpoxopaa (/ly) mpeoOpazomareneii: 15; 25; 32;
40; 50; 65; 80; 100, 150 mm.

1.2.2 Munumanbabie (Qmin), mepexoanbie (Qu u Qr) u Hanbombmme (Qmax)
3HAYCHHMS H3MEPSAEMBbIX OOBEMHBIX PacxXoJ0B B 3aBucuMmoctd oT Jly m Kiacca
npeoOpaszoBatTeNis (IUHAMHYECKOTO JUara3oHa BOCIHPOU3BOJUMBIX PACXOJIOB
(Qmin/Qmax)) mpuBeeHs! B TabuIE 1.

1.2.3 TlapameTpbl KOHTPOJIUPYEMOU KUIKOCTHU:

- IUAMA30H TEMIIEPATYP ..o eeeeeeennnnnnnns ot 1 mo 150 °C;
- pabouee U30BITOYHOE AABJICHUE. . ........ He Ooisiee 1,6 mu 2,5 Mlla;
- HOHHASL IPOBOJUMOCTD. ... .\ueenennnann. ot 102 10 10 CMm/m.

1.2.4 TlpeoGpazoBatenp obOecneduBaeT IpeoOpasoBaHne OOBEMHOTO
pacxoma Q B M3/4 B BBIXOJHOH DJIEKTPHYECKMH CHTHAI II0 CIEAYIOIIEH
HOMHWHAJIBbHOM CTaTUYECKON XapAKTEPUCTHUKE:

Q=36-B-f (1)

e B — BeC BBIXOJHBIX UMITYJIbCOB IPE0OPA30BATENS, M /UMIL;
1.2.5 f—gacrtora curuajia Ha BeIXojie IIpeoOpa3oBares, [ 1.



Tabnuua 1— 3HaueHust pacxo 0B JJIsl pa3JIMYHBIX KJIACCOB UCIIOJIHCHUS.

3Hayenue pacxoaa, M>/u

Ny, | Kmace A Knacc B Knacc C Knace D, E
mm | (1:100) (1:250) (1:500) (1:1000)

Qmin |Qmax| Qmin | Qu | Qmax | Qmin | Qr | Qu | Qmax | Qmin | Qe Qu | Qmax
15 |0,06| 6 |0,024|0,06| 6 |0,012|0,024|0,06| 6 |0,006| 0,024 | 0,06 6
25 |0,16| 16 {0,064 /0,16 | 16 |0,032/0,064/0,16| 16 |0,016| 0,064 | 0,16 16
32 10,25| 25 |0,100/0,25| 25 |0,050/0,100|0,25| 25 |0,025| 0,200 | 0,25 | 25
40 |04 | 40 |0,160(0,40| 40 |0,080(0,160(0,40| 40 |0,040| 0,160 | 0,40 | 40
50 | 0,6 | 60 {0,240/ 0,60| 60 |0,120/0,240/0,60| 60 |0,060| 0,240 | 0,60 | 60
65 | 1,0 | 100|0,400| 1,00 | 100 |0,200/0,400|1,00| 100 |0,100| 0,400 | 1,00 | 100
80 | 1,6 | 160|0,640| 1,60 | 160 |0,320|0,640|1,60| 160 |0,160| 0,640 | 1,60 | 160
100 | 2,5 | 250|1,000| 2,50 | 250 [0,500{1,000{2,50| 250 |0,250| 1,000 | 2,50 | 250
150 | 6,0 | 600 |2,400 | 6,00 | 600 |1,200|2,400|6,00| 600 |0,600| 2,400 | 6,00 | 600

1.2.6 TIpeobpa3oBarens obecrednBaer npeodpaszopanue oobema V B M° B
BBIXOJIHOM 3JIEKTPUYECKHUN CUTHAI MO CIEAYIOIIEH HOMUHAIBHOW CTATUYECKOU
XapaKTEePUCTHUKE:

V =0,001-N-B, (2)

rae N — 4ucio UMIYIBCOB, 3aPErUCTPUPOBAHHOE U3MEPUTEIBLHBIM PUOOPOM;

B — 10 xke, uto B hopmyie (1).

1.2.7 Tlpenemns

IOITYCKAa€MbIX OTHOCUTEINIBHBIX MOTPEIIHOCTEN MPHU

npeoopazoBaHud 00beMa U OOBEMHOI0 pacxoja B BBIXOJHOM AJIEKTPUYECKUIN

CUT'HaJI B

auara3zoHa BOCIPOU3BOIUMBIX PacXoa0B (Qmin/Qmax)), %:
- 1Jis mpeoOpa3oBaresien kiaacca A (1:100):

- OT Qmax a0 Qmin .......................................... + 1,
- JJIA mpeoOpa3oBareeii kiaacca B (1:250):

- 0T Qmax 0 Qt]_ ............................................ + 1,

- 0T Qt]_ a0 Qmin ............................................. + 2,
- s npeodpasoBaredeii kiaacca C (1:500):

- 0T Qmax 0 Qt]_ ............................................. + 1,

- 0T Qtl 10 Qt2 ............................................... + 2,

- OT QtZ a0 Qmin ............................................. T 5,

3aBUCMMOCTH OT KJlacca IpeoOpaszoBarens (IMHAMHYECKOIO




- s mpeodpa3oBareeii kiaacca D (1:1000):

= OT Qmax JI0 Qtleever et ee e +1;

- OT Qtl 0 QtZ ............................................... + 2;

= OT Q2710 QMin «evvvevee e it v e e e e e e + 5;
- 11 mpeodpaszoBarteei kiaacca E (1:1000):

= OT Qmax JI0 Qmin «vvverver vttt eeeenenn, + 1.

1.2.8 3HaueHue mopora YyBCTBHTEIBHOCTH MpeoOpa3zoBaresieii He Oolee
Qmax/1000. 3HaueHUsT OTHOCUTEIBLHOM MOTrPEIHOCTH B JHUANa30HE PacXxoJiOB OT
Qmin 10 Qmax/1000 mnpeobpaszosateneld kimaccoB wucnosHeHudn A, B, C
HEHOPMHUPOBAHBI.

1.2.9 Tlotepss nmaBieHHsT Ha MPOTOYHBIX YACTIX MpeoOpazoBaTenel Mpu
HanOOJIbIIIEM pabouem 3HAYCHUU 00bEMHOTO pacxoja
() He Ooiee 6 klIla.

IIpumeuanue — Ilorepu nasinenus AP B klla nna 3HaueHuii pacxona B
auamna3oHe  OT  MHHMMAIbHOTO  (Qmin) 10  MakcuMaiabHOTO  (Qmax)
PaCcCUUTHIBAIOTCS 1O popMmyIie:

Q
AP=6-| —
max ’ (3)

1.2.10 [lutanue mnpeoOpazoBaTensi OCYIIECTBISETCS OT HCTOYHUKA
CTAaOMJIM3UPOBAHHOTO  HANPSIKEHHUS CO  CICAYIOIIUMHU  TEXHUUYECKHUMHU
XapaKTEePUCTUKAMU:

- BBIXOJIHO€ CTAOMJIM3UPOBAHHOE HAIPSIAKECHUE

1,2
TIOCTOSTHHOTO TOK. « « et ettt e e e e e 1275 B;

- TOK KOMMYTHPYEMOM HATPY3KH. .. vvvvvrreernnennnnnnnnns He MeHee 400 MA.

Pexomenoyemcss ucnonvzoeamov ucmounux numanusa bII-2/12-03
npouszeoocmea 3A0 «IlpomCepsucy.

Ha3nauenne 3aXUMOB ISl MOJAKJIIOYEHUS K BHEIIHEMY WCTOUYHUKY
MATAHUS PUBEIEHO B MPUIIOKEHHHU b.

1.2.11 TToTpeOasieMast MOIITHOCTD. ......uveeenereenneennnes He Oosiee 6 BT.

1.2.12 Ilutanue OMUP-IIPAMEP-550 ot Omnoka murtanus bII1-2/12-03
OCYIIIECTBISACTCS MO  JABYXIPOBOJHOMY  KaOelt0 C CEUCHHEM Kbl HE
menee 0,12mMm2.

1.2.13 Tlepenaua chHOpMHPOBAHHOIO CHUTHAjJa HAa BTOPUYHBINA MPUOOP
OCYILECTBIISIETCS TIO KaOEJII0 CBSI3HU:

- ABYXIIPOBOJHBIN SKpPaHUPOBAHHBIM, C CEUCHUEM JKWIIbI HE MEHEE
0,12 MM?;

- prHa JnHUU cBsizn DMUP-TIPAMEP-550 ¢ BTopuuHO# annapaTypoi
He 0oisiee 300 m;

- OTCYET TMOKAa3aHUW OCYIIECTBIACTCS MO WHAUKATOPY MCIOIb3YEeMOM
BTOPUYHOM anmnaparypsl.



1.2.14 ConpoTuBlIeHHE U30JIAIUU JICKTPOJIOB CyXOro rnpeodpa3oBaTes

OTHOCHUTEIIBHO KOPITYCA. .. vvvvveveeeeneeereeeeeeseeeeennnnns He menee 100 Mowm.
1.2.15 ConpoTuBieHUE U30JALMN UHAYKTOPA OTHOCUTEIBHO
18] 0) 1 (o7 T He menee 20 Mowm.

1.2.16 W3onsuusi uened mUTaHUS HHAYKTOPA BBIICPKUBACT B TEUCHHE
1 MHMH BO3JEUCTBHE WCHBITATEIILHOIO HANPSKEHUS CHHYCOMIAIBHOIO

MEPEMEHHOTO TOKA YaCTOTOM SO T'Tl. ... 500 B.
1.2.17 JInuHa npsIMOJIMHEMHOTO y4acTKa TpyOOIpoBoia 0 U TOCIE
peoOpPa30BaATENSI COOTBETCTBEHHO. .. v eneeeennnennnns. He meHee 3-Jly u 1-/ly.
1.2.18 TI'pynmna ucniondenus o 'OCT P 52931 no ycroituuBocTH K
BO3JCUCTBUIO OKPYKAIOIIEH CPEABL....uuenrrerreennnnn.. C3.
1.2.19 I'pynna wucnonnenuss nmo ['OCT P 52931 mo ycroiumBoCTH K
MEXAHUYECKUM BO3HACHCTBUAM. ....ceennreeennnnneennnnnns LI1.
1.2.20 Crenens 3amuThl mpeoOpa3oBaTes
oT ibuIu ¥ BoAbl o 'OCT 14254..............ceils IP65.

1.2.21 TIpeoOpa3zoBaTenu YCTOWYMBBI K  BO3ACHCTBUIO  BHEIIHETO
MOCTOSTHHOTO MAarHUTHOTO IOJIS HanpsbKeHHOCTRIo 10 400 A/M 1 IepeMEeHHOT0
MarHutHoro mosisi yactotor 50 'y m HampspkeHHOCThIO 10 40 A/M.

1.2.22 TlpeoOpa3zoBaTenu B TPAHCIIOPTHOM Tape BBIAECPKUBAIOT 0e€3
MEXaHUYECKUX TOBPEKJICHUM © 0e3 ocmablieHus KpervieHuHd MEXaHHKO-
TUHAMHUYECKUE  BO3JCHCTBUS B  TPEX  B3aWMHO  IEPIEHIUKYJISIPHBIX
HaIpaBJIEHUAX yAapbl C TapaMeTpaMu:

= JUIMTCIIBHOCTD . . .ottt ettt et et e e e e ens 16 mc,
S YOKOPEHHME. . ... ettt 98 m/c?.

1.2.23 TlpeoOpazoBaTenun B  TPAaHCHOPTHOW  Tape  BBIACPKHUBAIOT
BO3JelicTBe MOHMKeHHON (MuHyc 50°C) m mosbeimeHHOM (muroc 50 °C)
TEMIIEpaTypBhl.

1.2.24 TlpeoOpa3oBarend B TPAHCIOPTHOW Tape BIArONpPOYHBI MPU
BO3/ICICTBUM MOBBIIIEHHON BJIAXXHOCTH BO31yXa 10 95 % npu Temmeparype
witoc 35 °C u Oosiee HU3KUX TeMIepaTypax, 0€3 KOHJIeH AU BJIaru.

1.2.25 T'aGapuTHble W MPUCOCTUHUTEIBHBIC pa3MEPhl, 3HAYEHUS MAaCChI
npeoOpaszoBaTeeil MpuBEACHBI B IPUIIOKESHUH B.

1.2.26 Cpenuss HapaOoTKa Ha OTKa3 ¢ y4€TOM TEXHHUUECKOTO

OOCITYIKHUBAHUS . ..ot eteeeeeeaeiiteeeeeeairneeeeeaanns He meHee 75000 u.
1.2.27 Cpennee BpeMsi BOCCTaHOBJIEHUS PaOOTOCIOCOOHOTO

COCTOSTHUSI .+« vvee e ettt e entteeeteeeeateeeannaeeeanaennns He Oouiee 4 u.
1.2.28 Cpeauuii CpOK CIIYKOBI.......c.eveennnnnn.... He MeHee 15 ner.
1.2.29 MeXoBEepOUHBIM HHTEPBAM. ....eeuueenennn.. 4 rona.



1.3 KOMILIEKTHOCTH

1.3.1 KowmmiekT mocTaBKy yKa3aH B TaOiuIe 2.

Tabmnuia 2 — KoMIuiekT rmocraBgu

HaumenoBanue Obo3HaueHue Komm- IIpumeuanue
4eCTBO
[peobpasosaters OMMUP-T1TPAMEP- Knacc cornacno
pacxoja 1
. 550 3aKa3y
AJIEKTPOMArHUTHHIN
MacLonT 4213-022-12560879 1 _
P 1C
PyKOBOACTEO 110 4213-022-12560879 Hlomyexacres
1 oaHo PO na 2
skcruryatamuu (PO) PO
npeoopazoBaTes
Nuctrpykuusa. ['CH.
[IpeobpazoBaTenu
pacxojia 4213-022-12560879
1 ITo 3aka3zy
AJIEKTPOMArHUTHBIE MII
OMUP-TTPAMEP-550.
Meroarka noBepKu
ITo 3aka3y.
Bo3mMoxHO
HCII0JIb30BaHUE
E;Zf;ﬁ;iiﬁilﬁ Ty 4237-019- 1 ﬂByX?jaiIIg;EHoro
BII - 2/12-03 12560879 0JIOKA MUTaHUS
BIT - 2/12-03
Ha JIBa
npeoopazoBaTes
TokonpoBObI U1 BUHTHI B 1 B
M6 ¢ maibamu KOMILJIEKT
OTtBeTHBIC (hIaHIIBI 1
Py 1,6 nim 2,5 Mna, ¢
— KOMILIEKT [To 3aka3zy
MECTaMM KPETIICHUS
(2 m.)
TOKOIIPOBO/IA
MOHTaXHBIN KOMILIEKT 1
(mpoknaaku, OOJITHI, — [1o 3akazy
. KOMILJICKT
TaKH)




IIponomxenue TabIuIbI 2

ITpoBoa
ITYHTUP YOI - 1 -
COCJIMHUTEIIbHBIN
BcraBka nmuratop - 1 ITo 3aka3zy

1.4 YecrpoiicTBo 1 padoTa nmpeodpa3oBaresieit
1.4.1 KoHcTpyKums

[IpeoOpazoBaTenb M3roTOBIEH B BUAE MOHOOJIOYHOTO H3ACIHS, KOTOPOE
COCTOUT U3 MEPBUYHOrO MpPeoOpa3zoBaTeiis U IEKTPOHHOTO MpeoOdpa3zoBaresis
(O3I1). IlepBuuHblil mpeoOpa3zoBaTesib MPEACTABIIET COO00M OTPE30K TPYOHI,
BBIIIOJIHEHHBIA W3 HEMAarHUTHOW CTalH, C Yy3JIaMU KPEIUICHWUS, BHYTPEHHSS
NOBEPXHOCTh KOTOPOro (PyTepoBaHa HJIEKTPOU3OISLUUOHHBIM MATEPHAIOM —
¢ropormactom ®4 TY 6-05-1937-82. BHyTpu nmpOoTOYHOI 4YacTu 4epe3 y3ibl
repMETHU3aUUN BBEIECHBI JUAMETPAIBHO MPOTHUBOIIOJIOKHO JIBa 3JIEKTPOJA W3
Hepxkaperomet cramu  12X18H10T wmmm  tutanoBoro cmimaBa BT1-0
I'OCT 19807, xotopble mpeaHa3HAYCHBI I Ch€Ma CUTHAJIAa U COCIUHEHBI C
OIl. Ha BHenHel cTopoHe TpyObl THaMETPATIbHO MPOTUBOIOJIOKHO APYT APYTY
PaCIIONIOKEHBI JIBE€ KATYWIKA WHIYKTOpPA, MPEIHA3HAYEHHOTO ISl CO3JaHMS
MAarHUTHOTO MOJISI B IIOTOKE MU3MEPAEMOU KUIAKOCTH. KaTylku 3allUIlEeHbl OT
OKpYXXalIIeH cpeapl KOKyXoMmM. Ha BHEIIHENW CTOpPOHE CTEHKH KOXyXa
pacmoJIOKEHa CTOMKA, Ha KOTOPOM 3akperuieH DI, BBINMOJHEHHBIN B CTAIbHOM
WM TTACTUKOBOM Kopiryce. IlepBuuHbBIf TpeoOpa3oBaTeh COSTUHSIETCS C
TPyOOIIPOBOIOM C MOMOIIBIO TOKOTPOBOAOB. J1Jisl KperieH!s: TOKOIIPOBOAOB Ha
(naHuax mpeoOpas3oBaTes MPEIyCMOTPEHBI pe3b0OBbIE OTBEpPCTUA. Takue xe
OTBEPCTHS TOJDKHBI OBITh HAa OTBETHBIX (hiaHuax Tpyodomnposoja. Kopmyc O1I1
COCTOUT W3 OCHOBaHMSA, JULEBOW M TbUIBHOM KpblieK. Kaxmas Kpsllika
NPUCOECIMHEHA K OCHOBAaHHMIO 4YEThIpbMs BUHTamMu. (OCHOBaHHE KOpITyca
pPAa3/ICJICHO Ha JBE YaCTH NMEPETOPOAKON. B moIoCcTH MEX1y JTULEBOU KPBILIKOW
U Teperopoakor pacnojoxkena rmiara OII. Ha mmare HaxomuTcss KoOJIOJKa
KJIEMMHAasi, NPEJHA3HAYEHHAs U TMOJKJIIOYECHUAS WCTOYHUKA TUTAHUA U
BTOpUYHOro mnpubopa. Ha mate OKOJO KOJOAKH KIEMMHOH pa3MelleH
CBETOAUOHBIN WHJIUKATOP, Mpe/IHA3HAYEHHBIN TSt KOHTPOJIS
paboToCIOCOOHOCTH TMpeoOpazoBaresis NpPU  MYCKO-HATaJOYHBIX paboTax
(mpunioxxkenue b, pucyHok b.1). Pexxumbl MHIUKAIMK CBETOAMOJA yKa3aHbl B
Tabnuie 3. ¥ Ha HaKJICWKEe Ha ThUIbHOU KPBIIIKE KOpHyca.
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Tabnuia 3 — PexxuMbl HHAUKALIU

Cocrosinue Yacrora nyJsbscanuu Yacrora curHana Ha
npeoopazoBaTes cBeToamonaa, I'n VMMITYJIbCHOM BBIXOJIE, | 11
OTkIroueH He ropur 0
Het nuranus
Pacxon Gonpe I"'opuT HENpepHIBHO 1920
MaKCHUMAaJIbHOT'O
Pacxoa Menbliie
Qmax/1000 mm ["opuT HEnpepHIBHO 0
nmycTas Tpyoa
Pacxon B mpamowm,
PEBEPCHOM
HaIlpaBJICHUU MMOTOKA 0,5 CoOOTBETCTBYET pacxoay
1 B TMAIla30HE
Qmin - Qmaxllooo
Coon
AIEKTPOMArHUTHOM He ropur 1920
CHCTEMBI
[Ipumedanue — mr000€ OTKIIOHEHHUE B PEKUME PAOOTHI CBETONOHOTO
WHJIMKAaTOpa OT JaHHBIX, MPEJACTABICHHBIX B TA0IHUIIE, CBUACTEILCTBYET O
HepabOTOCTIOCOOHOCTH MPeoOpa3oBaTeIs.

Kononka xieMMmHas BbIBEIEHA B MOJOCTh MEXKAY THUIBHOM KPBIIIKOW M
neperopogkoil. Ha HWKHENW CTEHKE OCHOBaHHUS KOPIyCa PaCHOJIOKEHBI JBa
repMETUYHBIX  KabenpHbIX BBOJA. Konctpykmmss I obecmeunBaeT
BO3MOXKHOCTb IIJIOMOUPOBAHMS U3TOTOBUTENIEM JIUIIEBON U THUIBHOMN KPBIIIKHU C
LIE€JIBIO TIPEAOTBPAIICHUS HECAHKIIMOHUPOBAHHOIO JocTyna K iare JI1.

[IpeoOpazoBaTenr HE  OKa3blBae€T  CYIIECTBEHHOrO  BJIUAHHUS  Ha
TUJIPABIIMYECKUN PEKUM MOTOKA. [loTepr JaBiaeHUs — TOJIBKO HA MPEOJOJICHHUE
COIPOTHUBJICHUS TPEHUSI.

Crpenka Ha KOXyXe IMEPBUYHOTO IpeoOpa3zoBaTessl MpeaHa3sHAaueHa s
YCTaHOBKH IpeoOpa3zoBaTesis MO MOTOKY H3MEpPSeMOl Cpeibl B MPSIMOM
HarpaBJICHUHU.

1.4.2 Tlpunuun aeicTBus

[IpuyHuun  pedcTBUS  mpeoOpa3oBaTesieil  OCHOBaH  HA  SIBJICHHUM
AJIEKTPOMAarHUTHOM HHAYKUUU. [Ipu NOpoOXOXKAECHUU IIEKTPOIPOBOIALICH
KUJKOCTA 4YEPE3 HMIIYJIbCHOE MAarHUTHOE TI0JIE B HEW HABOJUTCS
anektpoaBwxkymas cuna (DJC), mponopimoHansbHash CKOPOCTH TMOTOKA, a
3HAYUT W 00BbeMHOMY pacxony. IJC BocnpuHUMAETCS 3JIEKTPOJaMu U

nomaercss Ha OIl, KOTOpBI BBINOJIHSAET €€ YyCWIeHHEe, 00paboTKy u
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npeoOpa3oBaHre B MUMITYJIbCHBIA BBIXOJHOW JJIEKTPUYECKHUNM CHUTHAJI, 4acTOTa
KOTOPOTO MPOIMOPIMOHATIBHA PACXOTY.

1.4.3 BbIxoaHble YJIEeKTPHYECKHE CHTHAJIBI

[IpeoOpa3oBaTeab UMEET BHIXOIHBIE 3JIEKTPUUECKUE CUTHAIIBI:

- IPSIMOTO TTOTOKA;

- 00paTHOTO MOTOKA (PEBEPCHBIN).

BrIxoHbIE CUTHAJIBI UMITYJIbCHBIE, HOPMUPOBAHHBIE HA €UHUIY 00bEMa B
3aBucuMoct OT Jly mnpeoOpasoBarelns, TalbBaHMYECKH HW30JIUPOBAHHBIE,
(bopMUPYIOTCS HA JUOAHO-TPAH3UCTOPHOM ONTONAape MOJKIIOYEHHON MO cXeMe
— “cyxou Tpan3zuctop’. [IpenenbHble mapaMeTphl BEIXOAHOTO KacKaaa:

- KOMMYyTHUpYyeMoe HamnpspkeHue — He 6osee 30 B;

- TOK Harpy3ku — He 6omee 50 MA.

®opma curnasia — measap. YacTtoTa curHaiga 3aBUCUT OT BECA BBIXOJHBIX
UMITYJILCOB U COCTOSIHUS ITpeoOpa3zoBaTes (Tabauua 3 u npuiioxeHue A).

1.5 MapkupoBKa u INIOMOMpPOBaHUE

1.5.1 MapkupoBKa COOTBETCTBYET TpeOOBaHMUSIM KOHCTPYKTOPCKOM
JOKYMEHTAIIUM TPEANPUATUSI-U3TOTOBUTENSA, W JO/HKHA OBITh BBIMOJHEHA
METOJIOM TepMoauTorpaduu u (Win) yaapHbiM cnocoOoM. OHa coxXpaHsieTcs B
TEUEHHE BCETO CPOKa CIIYKObI MpeoOpa3zoBaTeiei.

1.5.2 Ha nuueBsix kpbilikax kopnyca 11 npukperieHa MapKUpOBOUHAs
Tabauyka (IIWIbAUK), HA KOTOpOW HaHECeHa cieayronas nHhopMaIus:

- TOBapHbBINA 3HAK U (UJIM) HA3BAaHUE U3TOTOBUTEIIS;

- HAUMEHOBAHUE U YCIOBHOE 0003HAUEHUE U3/ICIINS;

- IOPSAKOBBII ~ HOMEpP MO  CHUCTEME€ HyMEpaluuu  OpearnpusTHs-
U3TOTOBUTEJIS;

- Ay;

- JMara3oH U3MEPSAEMbIX PACXOJ0B;

- MakCcUMajbHble pabouyuMe 3HAYeHUsT U30BITOYHOTO  JABJIICHUS U
TEeMIEPaTYyPBhI;

- CTpaHa U3rOTOBUTEIIS;

- 0003HaYEHME CTaHAAPTa;

- Homep B ['ocpeecTpe cpencTB U3MEPECHUN;

- 3HaK YTBEPXJCHHS THIA B COOTBETCTBHM C MPABWJIAMHU MO METPOJOTHHU
1P 50.2.107.

1.5.3 3HaK YTBEpKICHHUS THIA TAK)XE€ HAHECEH Ha TUTYJbHBIX JHUCTaX
HKCIUTYaTallMOHHOW JIOKYMEHTAIINH.
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1.5.4 Ha kopnyce npeoOpa3oBaTesisi HAHECEHA CTPEKa, 0003Havaroas
npsiMO€ HalpaBJICHWE JIBMOKEHUS  KOHTpojupyemoro moToka. (Crocob
HAHECEHMS CTPEJIKU — MOKpacKa yepe3 TpadapeT Uiiu caMOKJIEAIascs JICHTA.

1.5.5 IIpeoOpazoBarenb, NPUHATHIA OTAEIOM TEXHHYECKOI'O KOHTPOJIS
(cmyx00i KauecTBa) M3rOTOBUTENS, a TaKXKe TMPOMICANNN NEePBUYHYIO
NOBEPKY, IJIOMOMpPYETCS HABECHOW IUIOMOOH C OTTHCKOM TOBEpPUTENS U
norotunoMm npeanpusitus. [IpeoOpa3oBaresib HCHOJHEHUS C  IUIACTUKOBBIM
koprmycoM Ol miomOupyercss MacTUKOW TUIOMOMPOBOYHOM € OTTHUCKOM
noBeputens. MecTo MIoMOUPOBaHUS — BUHT JIMLIEBOUM Kpbiku O11.

1.5.6 TIIpeoOpasoBaTenb, MPUHATHIA B KOMMEPYECKYIO JKCILTyaTallUIo,
MOJICKUT  TIOMOUPOBAHUIO  JTIOOBIM  JIOCTYNMHBIM  crocoOoM.  MecTo
IOMOUPOBAHMS — BUHT ThUIbHOU KpbIlIKK JI1.

1.5.7 HWNudopmaunto 00 agpece U3roTOBUTENSA, O HAMMEHOBAHUU CTPAHBI
U3rOTOBUTENS, OCHOBHOM MpEIHA3HAYEHUU, CPOKE CIY>KObl, cpeaHen
HapaOOTKE Ha OTKa3, TapaHTUMHBIX CpPOKAaX OJKCIUIyaTallud, XPaHCHUH W
TPAHCIIOPTUPOBAHUM  YKa3bIBAlOT B  TMACIOpTax MpeoOpa3oBaresie U
HACTOSIIIEM PYKOBOJICTBE.

1.6 ¥YnakoBka

1.6.1 VYmakoBky nmnpeoOpa3oBaTeiiel  MPOM3BOAAT B  3aKPBITHIX
BCHTHJIMPYEMBIX TOMEIICHUSIX TPHU TEeMIIepaType OKPYXKAIOIIEro BO3ayXa
oT 15 no 40 °C u oTtHocuTeNnbHOU BIAXXHOCTH 10 80 % TpU OTCYTCTBUU B
OKPY KaroIleH cpejie arpeCCUBHBIX ITPHUMECEH.

1.6.2 [IlpeoOpa3oBarenu yHaKOBBIBAIOT B  TPAHCIOPTHYIO  Tapy
(xaptonnsie - o 'OCT 9142, danepnsie - no 'OCT 5959 wnu aepeBsHHbIC
AIIUKHA) COTJIACHO KOHCTPYKTOPCKON JTOKyMEHTAallMd 110 OJHOMY HJIH
HECKOJIbKO IITYK. s TpemoTBpalleHus] MOBPEKACHUS W TOPYH BHEITHETO
BUJIa KaXJ0€ M3Jeiue JOJDKHO OBITh OTHENICHO OT KacaHus APYT C JIPYroMm
YIAaKOBOYHBIM KapTOHOM HUIH TICHOILJIACTOM.

1.6.3 DOkcrutyataniioHHasi JOKYMEHTalMs JOJDKHA OBITh YIakoBaHa B
MaKEeThl U3 IMOJUATHIICHOBOH IIJICHKU 1 BIIOYKEHA BHYTPb SIIHKA.

2 IloaroroBka K HCHOJH30BAHUIO
2.1 O6mme TpeGoBaHUA

2.1.1 Ilpu momydyenuu mpeoOpa3oBaTesie MpOBEPUTh COXPAHHOCTH TapHhl.

2.1.2 B 3uMHee BpeMs BCKPBITHE SIIIUKOB MPOU3BOJUTH TOJIHKO IMOCIIE
BBIJICP’KKH UX B TEUCHHUE 8 U B TETJIOM MTOMEIIEHUHU.

2.1.3 Ilocme BCKpwITHS sIIMKa TpeoOpa3oBaTeb OCBOOOIUTH OT
YIAaKOBOYHOT'O MaTepualia M MpOTepeTh, NPOBEPUTh BHEIIHWA BHI WU
KOMILJIEKTHOCTb.
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214 TIlpu  pacrnakoBbIBAHUM U  JAJIbHEUIIUX  TNEPEMEIICHUAX
npeoOpaszoBaTenss cleayeT u30eratb MEXaHWYECKMX BO3JCUCTBUU  Ha
MOBEPXHOCTH JIEKTPOJIOB ¥ BHYTPEHHIOIO IOBEPXHOCThH MPOTOYHOMN YaCTH.

2.1.5 MoHTax 1 IeMOHTaX MpeoOpa3oBareei MPOU3BOIUTh B CTPOTOM
COOTBETCTBUHU C HACTOAIIUM PYKOBOJICTBOM.

2.1.6 B mecte yctaHoBKM mpeoOpazoBareiield HEAOMYCTUMO HAJIMYHUE B
BO3JyX€ MapOB KUCJOT, LIEJIIOYEH, NIPUMECEH aMMHUAKA, CEPHUCTBIX U APYTUX
arpecCUBHBIX ra30B, BHI3BIBAIOIINX KOPPO3HUIO.

2.1.7 Jlna Beibopa [ly mpeoOpazoBarenis HEOOXOAUMO 3HATh JHUAMA30H
U3MEHEHUsI pacxoja KUIAKOCTHU B TpyoOomnpoBoae. Jluanma3oH U3MEHEHUs
pacxojia He JIOJKEH MPEBBIIATh U ObITh MEHbIIIE JUalla30Ha KOHTPOIUPYEMbIX
pacxooB mpeoopa3zoBaTeis B 3aBUCUMOCTH OT [y (Tabaura 1).

2.2 MoHTax npeodopazoBareisi Ha TPyOONPOBO/

2.2.1 VYcraHoBky mpeoOpa3oBaTeisi MPOU3BOJUTH B  MeECTax, C
MUHHMaJbHBIM YPOBHEM BHOpaliu TpyOONpoBOJa, a HANPSHKEHHOCTH
BHEIIIHETO MAarHUTHOTO TOJI HE JOJKHA MPEBBINIATh JOMYCTUMOTO 3HAYCHHS.
C »sTOil 1Eenpl0 MpeoOpa3oBaTeNb ClEeAyeT pacrnojiaraTh Ha pPacCTOSHUM HE
MEHEE 2 M OT MCTOYHHMKOB 3JEKTPOMATHUTHOTO MOJIS (3JIEKTPOJABUTATENEH,
pacrnpeenuTeNbHbIX MKadoB, CUIOBBIX Kabenel u T.1.). Ha MecTe ycTaHOBKHU
o0OecreunTh yJIO0OCTBO OOCIy>KHMBaHUsI MpeoOpa3oBaresis M BbINOJTHEHUS
MOHTa)KHBIX PadoT.

2.2.2 3ampenieHo pa3Meliath mpeoOpa3oBaTed B 30HaX UX BO3MOXKHOTO
3aTOIUICHUS B pe3yJibTaTe MPOTEUEK TPYOOIPOBOIOB MU 3alIOPHOM apMaTyphl.

2.2.3 B mecre ycTaHOBKH IIpeoOpa3oBaTes JOJIAKHbI ObITh:

- y4acTKu TpyOomnmpoBoAa A0 M Mociie npeoOpa3oBaTelis, COOTBETCTBYIOIINE
BHYTPEHHEMY  JAMaMeTpy  mpeoOpaszoBareiis  (BHYTPEHHUM — JUAMETP
TpyOONpOBOa HE [JIOJDKEH OTJIMYaThCd OT BHYTPEHHEro JUaMmeTpa
npeoOpaszoBatenst Ha BenuuuHy Oosnee 10%, dakTudeckuii BHYTPEHHHM
JAVaMeTp TMPOTOYHON YacTH TIpeoOpa3oBaTesl yka3aH B MPWIOKeHUH B);

- IpSAMOJIMHENHBIE y4acTKu TpyOorpoBoaa AuHONW He meHee 3-J/ly 1o u
1- Iy nocne npeobpazoBarersi.

2.2.4 TlpeobpazoBaTeib MOXET ObITh YCTAHOBJIEH HAa TOPU3OHTAIHHOM,
HAaKJIOHHOM (BOCXOJSIIEM) WM BEPTUKAJIBHOM YYacTKe TpyOOmpoBojia
(mpunoxkenue I', pucynku I'.1, I'.2, I".3) npu coOmroieHHH YCIOBUN MOJIHOTO
3aM0JHEHUs] BOJOW €ro MPOTOYHOM 4YacTH, Na)Ke€ MPU OTCYTCTBUM pacxoja.
[IpumMepsl HEpPEKOMEHJIyeMON YCTAaHOBKM Ha TpyOONpOBOJ TOKa3aHbl Ha
pucynkax [.5, I'.6. PexomeHmanumu 1o HaHHOMY HYHKTY HE 3alpeiiaroT
MOHTaX 10 BapuanTam [.5, I'.6. BepTukanbHO€ WM HAKJIOHHOE (BOCXOJSIIEE)
pacroyio’keHre mpeoOpazoBaTeisi Ha TPyOONpOBOJE, TAE MOTOK >KHAKOCTH

14



JBUKETCS CHU3Y BBEPX, HAWJIYUIIIUM O0O0pa3oM 00ECIEeUMBAET €€ 3aroJHCHUE.
B  cinywae  rOpM30OHTaIbHOM  YCTAaHOBKM  HEOOXOIWMO  TIOMEIIATh
npeoOpazoBatenhb B Hanbojee HH3KOM YacTh TpyOompoBoaa. Pexomenmyercs
yCTaHABIMBaTh MpeoOpa3oBaTedb TaK, YTOOBI SJEKTPOJbl HAXOJIWUIUCh B
FOpPU3OHTAJIBHON MIocKoCTH (KoprycoM Y®U BBepx). [Ipu Hamuumum B cpene
BO3J/lyXa WJIU JPYTUX ra30B, KOTOPhIE MOTYT CKaIUIUBAThCA Ha TOPU3OHTAIIHBHOM
ydacTke TpyOompoBoda, Tlie YCTaHOBJIEH TNpeoOpa3oBaTelb, CIEAyeT
PEeIyCMOTPETh BO3MOXKHOCTH BBIITYCKa raza B armocdepy.

2.2.5 B ciyuyae ucnoiab30BaHUs MTpeoOpa3oBaTes IJisg KPaTKOBPEMEHHOMN
HKCITyaTallud C BO3MOKHOCTBIO OCYLIECHHUSI TPyOOIpOBOJa, PEKOMEHIYETCs
oOecreynTh 3aloIHCHHE Y4acTKa TpyOOmpoBOja, Ha KOTOPOM YCTaHOBJICH
npeoopa3zoBaTeib, KUIKOCThIO (Mpuiioxkenue I, pucynok I'.1).

2.2.6 YcraHoBka TmpeoOpazoBareiis Ha TpyOompoBoa ¢  OOJBITUM
auaMeTpoM (OTHOCUTENLHO ero Jly) A0oIycKaeTcs Yepe3 KOHMISCKUE TIePeX 0 Ibl
no 'OCT 17380 npu cobmtonenun TpeboBanui m.2.2.3 (mpuioxenue I,
pucyHok [.4).

2.2.7 MuHHMaNbHO JONMYCTUMBIC JJIMHBI TNPSIMOJMHEHHBIX YYaCTKOB
TpyOOmpoBOAa 1O W TMOCJE Mpeodpa3oBaTeNiss MPU HATUYUH HCTOYHUKOB
TUAPOJUHAMUYECKUX MTOMEX JOJKHBI COOTBETCTBOBATH JAHHBIM, YKa3aHHBIM B
npuitoxenuu K.

2.2.8 HanpaBneHue JBUXEHHUS TNPSMOr0 TMOTOKa B TPyOONpOBOjE
JOJDKHO COOTBETCTBOBATh HANPABJICHUIO CTPEJIKH, YKa3aHHOM Ha KOPILyce
nmpeodpazoBaTes.

2.2.9 Bo Bcex ciiydasx mpu yCTaHOBKE IpeoOpaszoBaTenisi 00ecneunuBaTh
BO3MOKHOCTb HAJEKHOTO TMEPEKPBITUS TMOTOKA JJIA BBHIMOJHEHHUS OIepanuii
J€MOHTaXxa peoOpazoBaTes.

2.2.10 Perynupyromniyro apMmatypy pasMmeliath IMocjie mnpeodpa3zoBarens,
YTOOBI HE BHOCUTH BO3MYIIICHHS B MOTOK.

2.2.11 He pomyckaerci mNpH TMPOBeAeHHMH MOHTAKHO-CBAPOYHBIX
pador Ha TpyOoOmpoBoAe HCNOJIb30BATH INpeodpa3oBaTe/ib B KadecTBe
MOHTAKHOT0 mpucnocodienusi. Takke He Jgomyckaercsi BBINOJHATH
PEMOHTHBIE CBAPOYHbIE Pad0THI MPHU BKJIIYEHHOM Ipeodpa3oBareie.

2.2.12 VYcranoBky mpeoOpa3oBaTeisi OCYHIECTBISATH TOJBKO TOCIHE
3aBEpIICHUSI BCEX MOHTAXHO-CBAPOYHBIX paboT. IIpu 3TOM MOKHBI OBITH
MPUHATHI MEPHI K 00ECTICYEHHUIO:

- COOCHOCTH BHYTPEHHUX OTBEPCTHI TpyOOMNpoBOIia U MpeoOpa3oBaTes;

- COOCHOCTH OTBEPCTHH (hIaHIIEB.

C »oToM 1Eenpld  MOHTaXXHO-CBApOUHbIC PA0OTHI  MPOUZBOJUTH C
UCIIOJIb30BAHMEM  HMHTATOpa,  MPEJCTaBIAIONIEIO  COOOM  OTpE30K
TpyOompoBoga ¢ TabapuTHBIMH  pa3MepaMu  IPOTOYHOM  YacTH
npeobpazoBatesns. [Ipucoennnurensubie QuaHibl JOHKHBI OBITH MapalieabHbI
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ApYT APYTY, TIPH 3TOM PACCTOSIHUE MEXAY HUMH JOJDKHO OBITh Ha 1 - 2 MM
OoJbIIIE OCEBOT0 pasmepa mpeoOpazoBaTessi C yYeTOM TOJIIMHBI MPOKIAIOK.
®maHIbl JOJDKHBI OBITH YCTAaHOBJIEHBI TaKUM O00pa3oM, 4TOOBl 0OECIeUnBaThH
CBOOOJIHBIN JOCTYII K MECTY MPUCOCTUHEHHS TOKOTIPOBO/IA.

2.2.13 Ilpoknanky, ycTaHaBIMBaeMble MEXITy (rIaHaMu, HE JIOJDKHBI
BBICTYNIaTh B MPOTOYHYIO 4YacTh TpyOompoBoaa. PexkomeHmyeTcss NpUKIenBaTh
MPOKJIAIKH K (hIaHIaM Iepe;] MOHTaKOM BO M30€KaHUe CMEIICHUS TIPOKIIAIOK MPH
BBITTOJITHCHAH MOHTKHBIX PaloT.

2.2.14 3arsxkky Taek Ha OoiTax TMPOU3BOJAUTH TMOOYEPEIHO  TI0
IuaMeTpaIbHO MPOTHUBOIOJIOXKHBIM IMapaM, MOCTEIEHHO yBEIUYUBAs CHIYy HX
3aKpyYHBaHUA.

2.2.15 Tlocne ycranoBkH mpeoOpaszoBaresis Ha TPyOOIMPOBOJ COCIUHHUTH
ero (uanmbpl MEeXay cOOO0M COCIMHUTENBHBIM ITYHTUPYIOIIUM IPOBOJOM, a
TaK)Ke KaXIbli ero ¢yiaHell ¢ OTBETHBIM (hJIaHIIeM TPYyOOIPOBOJa C TTOMOIIBIO
TOKOMPOBOJIOB (PUCYHOK 1).

CoenuHUTEIbHBIA

TokomnpoBog | | N TIPOBOJ
,z ( ) /,
SR e S N
= 9--" =4 =1

Pucynok 1 — DnekTpruueckoe coeauHeHue (aHieB nmpeodpazoBaTes

Ecim mo TpyOGompoBOoay, Ha KOTOPOM YCTaHOBJICH IpeoOpa3oBaTelb,
BO3MOYXHO TIPOTEKAaHHWE ONyKIAIOINUX TOKOB, TO KXl OTBETHBINA (raHer
TpyOONpoBOJa COEAMHUTH C KOHTYPOM 3a3€MJICHHS WM 3a3€MJICHHOM
HeWTpanbio (pucyHoK 2). B aToM ciydyae ¢maHIbl npeoOpazoBaTesis MEXIY
co0oii coeauHATh HE TpeOyeTcs. B kadecTBe 3a3eMIIAIONIETO MPOBOJA
UCITIOJIH30BaTh MEIHBIN OTHOKUIBHBIN WM MHOTOXHUJIBHBIN TIPOBOJI CEUYCHUEM
He MeHee 2,5 MM?, JUIMHA €T J0JUKHA OBITh MUHUMAJIbHA.
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K xoHTYpy 3a3emiieHus
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3a3€MJICHHOU HEUTpAJIN

Pucynok 2 — Iloakmrouenue ianieB mpeoOpa3oBaTesis K 3a3¢MICHUTO
2.3 MoHTaXK JIEKTPUYECKUX COeTUHEHU

231 MoHTax DIEKTPUYECKUX COCAUMHEHUM IpeoOpazoBaTeis C
BTOPUYHOW ammapaTypod U OJIOKOM NUTaHUS  MPOU3BOJUTH OTAEIbHBIMU
kabemsimu. BuemmHuii nuamerp kaOesjed He ODKEH MPEeBBIMIaTh 6 MM, 4TO
oOecreunBaeT TEPMETHYHOCTh JIByX KaOENbHBIX BBOJIOB B  KOPIYyCE
npeobpazoBatens. Ilpm MoHTaxke KabeleM MEHBIIETO JUaMeTpa HJIu
OTACIbHBIMUA TIpoBOoAaMu (0e3 oOmieid 00O0JOYKH) NPUHATH MEpPhl IS
o0OecredyeHns TepPMETHYHOCTH BBOJIA.

2.3.2 Bo uzbexanue 3aMbIKaHUs TTPOBOOB, UAYIIUX K KjIeMMaM Ol1, Bce
KOHIIbI MHOTOXHWJIBHBIX  HOpoBOAOB  o0myauth npunoeM [IOC - 40 wnwm
I1OC - 61.

233 Jlma ymoOcTBa TOAKIIOYEHUS Kabelel K MpeoOpa3oBaTelio
PEyCMOTPEHA BO3MOKHOCTh MOBOpoTa Kopmyca JII Ha yroa 90° wu
YCTAaHOBKM €ro B HeoOxomumoe mojioxkeHue. s moBopora kopmyca Ol
HEO0OXOAMMO OCJIaOUTh KOHTPTaiiky Ha ctoiike. Ilocie moakiroueHust kabdenei
U ycTtaHOBKH kopmyca OII B ymoOHOe TOJIOKEHHWE €ro HEeoOXOJAUMO
3a()UKCUPOBATh, 3aTIHYB KOHTPTauKy.

234 Jlnga mnonkirodyeHus npeoOpazoBareniss K OJIOKYy MNHUTaHUS U
BTOPUYHOM anmaparype He0OX0IUMO BBITIOJIHUTH CJICAYIOIINE OTIePALIUHN:

- CHSTbH HEOTUIOMOMPOBAHHYIO THUTbHYIO KpbIIKY OIT;

- 0CJ1a0UTh BUHTHI KOJIOJKH KJICMMHOI;
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- TIPOMYCTUTh CUTHAIbHBIA M MNHUTAIOMIMKA KaOenu 4epe3 COOTBETCTBYIOIINE
KaOelbHbIE BBOJBI (BBOJA pacCUdTaH Ha MpPUMEHEHHE Kalens IuamMeTpoMm
oT 3,5 10 6 Mmm);

- BCTaBUTb KOHIIbI KaOesiell B KOJIOKY KJIEMMHYIO COTJIACHO MPUIOKEHHUIO b;
3aTAHYTh BUHTBI KOJIOAKA KJIEMMHOM;
3aTSHYTh YIUTOTHSIIOIIME Taliky KaOeJTbHBIX BBOJOB;

YCTaHOBUTH THUIbHYIO KpbIIKY Ol U mpu HE0OXOAMMOCTH OIIOMOMPOBATH

ec.

2.3.5 Ilpu noxakmroueHun Kabenei K mpeoodpa3oBaTeo0 Ha0 YIUTHIBATH
TO, YTO IIMPUHA HAKOHEUHUKA OTBEPTKU Ha JJIMHY HE MEHEe 5 MM OT KOHYHKA
HAKOHEYHUKA HE JOJDKHA OBITh OOJIbIIE JAWMaMeTpa OTBEPCTHSA, B KOTOPOM
pacIojioKeHa MUISNKa BUHTA COSAMHUTEIbHON KJeMMbl. B mpoTuBHOM ciiydae
KJIEMMBI Oy1yT MOBPEXACHBI. B cilydyae NOBpeXIEHUSI COEUHUTEIIBHBIX KJIEMM
NOTpeOUTEIEM WM MOHTaKHOM OpraHu3allied H3rOTOBUTEIb HUMEET IMPaBO
CHATh TapaHTUHHbBIC 00s3aTEIbCTBA HA UCTIOPUCHHBIN TpeoOpa3oBaTeb.

2.3.6 Ilpum nmogximrodeHWU MpeoOpa3oBaTess K BTOPUYHOM armaparype
UCIIOJIb30BAaTh JKPaHUPOBAHHBIN KalOenb CBs3M, Hanpumep, mapku KMM.
CedeHue MPOBOJIA >KWIIbI JIMHUW CBSI3U JUJISI BBIXOJHOTO CHUTHajga HE MEHEe
0,12 mm?, mrHa 10 300 M.

2.3.7 TloakmroueHue  mpeoOpazoBaTesi K  HUCTOYHUKY — MMHUTAHUS
PEKOMEHIyeTCs BBIOMHATH MpoBojoM Mapku [TIBBII Tpebyemoro ceuenus.
Buumanue! CymMmMapHoe CONPOTHBJIEHHE MOCJE€I0BATEIbHO COeIMHEHHbIX
JKIJI Kabeasi CBSI3M C HMCTOYHHKOM NHUTAHUS He JI0JIKHO NPEBbIIATH
2,0 Om.

Ilpumeuyanune - ChopaBounas uHbopMalnusi —  COMPOTHUBJICHUE
MOCTOSIHHOMY TOKY OJHOW >wibl mpoBoaa Mapku I[IIBBII gnunoin 1 kM
ceuenueM 0,35; 0,5; 0,75; 1; 1,5 Mmm? cooTBeTcTBEHHO He Goiee 58,3; 39; 26;
19,5; 16 Owm.

Ilpumep — Ilpu moxkmrodeHun mpeodpa3zoBaTeNss K UCTOYHUKY MHUTAHUS
IBYXHIBHEIM 1poBogoM Mapku LIIBBIIT 2x0,75 ¢ ceuenneM xuibl 0,75 Mm?
JUTMHA JIMHUM MTUTaHUS HE J0JDKHA MpeBbiath 38,46 M.

1) 26 Om : 1000 m - 2 = 0,052 Om/M — conpOTHBIEHHE ABYX KU 1 M

npoBoja mapku LIIBBII 2x0,75;

2) 2 Om : 0,052 Om/m = 38,46 M — MakcUMalIbHAs JJIMHA JIMHUM ITUTAHUS.

2.3.8 TloakmroueHnue kabens K BTOPUYHOM ammapaType MNPOU3BOJIUTH
COTJIACHO €€ PKCILTYaTaIl[MOHHON JOKYMEHTAIIUH.

2.3.9 He nomyckaercs HapamuBaHue (YIJIUHEHUE) JUHUU CBS3U MyTEM
CKpYYMBaHUS WM WHOTO MEXaHMYECKOTO COeIMHEHUs KaOenei. Jlomyckaercs
UCHOJB30BaTh  COCIAMHEHUE  IAMKOW  NpU  3allMBKE  MeECTa  MaWKH
rePMETU3UPYIOIINM KOMIAyHIOM.
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3 HNcnoab30BaHue [0 HA3HAYCHUIO

3.1 IToaroroBka k padoTre

3.1.1 TIlepen wnHawyanom paOOThl MPOBEPUTH MPABUIBHOCTH MOHTaXa
npeoOpa3oBaTesl U €ro AMEKTPUUECKUX COSTUHECHUM.

3.1.2 [Ilpu HacTpoiike BTOPUYHOTO TIPUOOpaA, TMOAKIOUYEHHOTO K
npeoOpa3oBaTento, MIPOKOHTPOJIUPOBATh COOTBETCTBUE MAaKCUMaJIbHOMU
HaCTOThI BBIXOJHOTO CHUTHAaJIa npeo6pa303aTeJ1$[ TEXHUYCCKUM
XapakTepUCTUKaM BTOpUYHOro mnpubopa. Pacuer MakcUMalbHOW 4YacTOTHI
BBIXOJIHOTO CHUTHAJIAa B 3aBHUCUMOCTH OT KO3(duumeHTa npeoOpa3oBaHus,
YKa3aHHOTO B IMacHopTe Ha MpUOOp, MPOBEPUTH Mo GhopMyIie, IPUBEACHHON B
MPUJIOKEHUU A.

3.1.3 [IlIpoBeputb pabOTOCIIOCOOHOCTH MpeodOpa3oBaTesis, IS STOTO
BBIMIOJIHUTH CJIEAYIOIIHAE OIEpPaLlUu:

- 3aI0JIHUTh TEPBUYHBIM MpeoOpa3oBaTelb KUJIKOCTHIO U IMPOBEPUTH
F€PMETUYHOCTh €r0 COEJUHEHHS C TPyOONpPOBOJOM IO OTCYTCTBUIO TEYH,
najJieHus Kamneib U T.I1.;

- TIOJaTh MUTAHUE;

- 00eCreunTh HUPKYISLIUI0 CPeAbl U YOEAUTHCS B HAJIUYUU BBIXOJHOTO
CUTHaJIa mpeoopa3zoBaTels.

KOHTpOJIb BEIXOTHOTO CUTHAJIA TPU HAJIMYHUK PACX0Jia OCYIIECTBIAETCS IO
ocuuiuiorpady WM BTOPUYHOMY NPUOOPY, U3MEPSIOIIEMY YacTOTY, MEPUO]T
WJTU KOJIMYE€CTBO UMITYJIbCOB.

3.1.4 TlomHOCTBIO 3aMOJTHUTH MEPBUUHBINA MPEe0Opa30BaATENh KUIKOCTHIO
Y BBIJIEPXKATh B T€UEHUE 24 4 IPU BKIIOYCHHOM MUTAHUU ITPEOOpa3zoBaTesl.

IIpumeuanue - BceaeacrBue @Pu3nueckux o0COOEHHOCTE MeTOAA
U3MepeHns U KOHCTPYKIHMH npeodopazoBarteJis NACIOPTHbIE
XapPaKTePUCTUKU NMPUOOP AEMOHCTPHUPYET MO UCTeYeHUH 24 4 ¢ MOMEHTA
3al0JIHeHUs TPYOONpPoOBOAa U MOAAYH PACX0/a.

3.2 Tlopsiaok pa6oThI

3.2.1 Onmnpenenenue 3HaueHU pacxonaa U (Ujn) o0ObeMa MPOU3BOJIUTCS C
MOMOIILI0  BTOPUYHOTO MPHOOpa, PETHCTPUPYIOMIETO BBIXOJHONW CHUTHAI
npeoOpazoBares, JUO0 CHelHaIU3UPOBAaHHOrO IpHOopa, 00ECIeUrBAIOIIECTO
U3MEpEeHHEe W TnpeoOpa3oBaHUE CHTHAJlAa 1O 33JJaHHOMY  QJITOPUTMY
(BBIYHCIUTEIL PAcXog0oMepa-CUETINKA, BEBIYUCIUTEb TEIUIOCUCTUYNKA U T.I1.).

3.2.2 OmnpeneneHue 3HAYCHUM HM3MEPSIEMOM BEIMYHMHBI C IIOMOIIBIO
BTOPUYHOI'O TIPpHOOpa IIPOU3BOAUTCSA B COOTBETCTBHHM C HOMHHAIbHBIMHU
CTaTUYECKUMH XapaKTePUCTUKAMU, YKa3aHHBIMHU:
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- 1 CHCTYUKOB UMITYJILCOB

- I 9aCTOTOMEPA UJIIKM U3MCPUTCIIA IICPHUOad C OTKPBIThIM

1:3:40)1 (o) ¥ SR

3.2.3 Omnpenenenre 3HAYCHUN U3MEPSEMON BEITMYMHBI MPOU3BOAUTCS C
MOMOIIBI0O BTOPUYHOrO NpHOOpa aBTOMATHUYECKH COIJIACHO PYKOBOJCTBA IIO
OKCIUTyaTalli¥ Ha HETO.

BO. 1.2.4

3.3 Bo03MO:KHbIe HEMCIIPABHOCTH M METOAbI UX YCTPAHEHUSI

3.3.1 Bo3MoOXHbIE HEUCIPABHOCTU IMpeoOpazoBaresedl M METOAbl HX

yCTpPaHEHHUS yKa3aHbl B TA0IHUIIE 4.

Tabnua 4

BHemnee
NPosiBJIEHUE

BeposiTHast npuyuHa

MeToa yCTpaHeHU s

Hert Brixognoro

Het nutanug

ITIpoBeputh HaTUUUE
MUTAHUSA Ha 3aKUMaXx
KJIEMMHOM KOJIOAKU

Pacxonx ;)xunkoctu B
TpyOOMpoOBOIC
OTCYTCTBYET

ITonaTte pacxon

CUTHaja Hapymena nuHus cBsizu

WJIM HEMTPABUIILHO

[IpoBepUTH JIMHUIO CBSI3U

BBITIOJIHEHO €€
Y TIPABUIIBHOCTH
ITOJKJIIOUYEHUE CO
MTOAKJIFOUYCHUS
CTOPOHBI BTOPUYHOTO
npudopa
ILinoxoe anekTpruueckoe
[IpoBepUTH COeAUHEHUE,
COEIMHEHHE KOpITyca
YCTPaHUTH
npeoopazoBaTess u
HEHCITPABHOCTH
TpyOOIpoBOIa
XaO0TUYHbIE
["a30BbIE TIY3BIPU B YCcTpaHUTh HaJIM4MeE ra3a
NIOKA3aHUs pacxoaa .
U3MEPSIEMON )KUIKOCTH B JKUJKOCTH
(oObema)

ITepBuyHbIA
npeoopa3oBaTesb HE
MOJIHOCTBIO 3aM0JHEH

KUIKOCTBHIO

3aIOJIHUATH TTEPBUYHBIN
npeoOpa3oBaTeib
KUIKOCTHIO
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IIponomxenue TadauIls! 4

HecoocHocTh
BHYTPEHHHUX OTBEPCTUU
yIp p O06ecneunTh COOCHOCTh
TpyOONpoBOIA U
npeodpazoBaTes
Otnoxxenue ocanka Ha | [IpOMBITH AJIEKTPOBI U
INEKTPOJAX U BHYTPEHHIOIO
SIBHOE P . TP
BHYTpPEHHEH MMOBEPXHOCTh TIEPBUYHOTO
HECOOTBETCTBHE
MTOBEPXHOCTHU npeoOpa3zoBaTes
BBIXOJIHOT'O CHUTHAJIa
[TogkmroueHue
U3MEPSICMOMY
nmpeoOpazoBaTens K BeimoaHuTh
pacxony (00BeMy)
MCTOYHHUKY ITUTAHUS MTOAKITFOUCHHUE
BBITTOJIHEHO C npeoOpa3oBaTes K
HapyIIeHUEM WCTOYHUKY TTUTAHUS B
TpeboBanmii 11.2.3.7 COOTBETCTBHHU C
HACTOSAIIETO TpedoBaHusIMHU 11.2.3.7
PYKOBOJICTBA

3.3.2 Ilpu mosSBIEHUM HEHWCHPABHOCTEH, KOTOpPbIE HEBO3MOXKHO
YCTPaHUTh Ha MECTE, HANPABUTh MUCbMEHHOE W3BEIIEHUE U3TOTOBUTEIO WU B
€ro CEpBUCHBIM IIEHTP C yKa3aHHWEM MNPU3HAKOB HEUCIPABHOCTH U 3aBOJCKOIO
HOMEpa peoOpazoBaTes.

3.3.3 Pexnamaumus na  OMUP-ITPAMEP-550 npunumaercs B
nUCbMEHHOM Bujie 10 hopMme 1 (mpunoxkenue J1).

4 Yka3anue Mep 0e30MacHOCTH

4.1 K paborte ¢ npeoOpazoBareyisiMu JOMYCKAIOTCS JIMIA, W3YyYHUBIINE
HACTOSIIEE PYKOBOJICTBO W  MPOUIEAIINE HMHCTPYKTAXK TI0  TEXHUKE
0€30MMacCHOCTH B COOTBETCTBHMM C JCUCTBYIOIIMMU Ha MOPEANPHUATHH
UHCTPYKIUSMHU.

4.2 3anpeniaeTcs dKCIUTyataus IpeoOpa3oBaTesisi ¢ MOBPEKICHUSIMH,
KOTOpPhIE MOTYT BBI3BaTh HapyIICHHWE TEPMETHYHOCTH KOpIyca WU €ro
COEMHEHUI C TPyOOIPOBOJIOM.

4.3 MoHTa)x W JeMOHTax mpeoOpa3oBaresneil B  MarucTpaiu,
MOABOJAIICH W3MEPSIEMYIO CpEeAy, JOKHO TPOU3BOAUTHCS TIPU ITOJTHOM
OTCYTCTBHHM JIABJIECHUS B TPYOONPOBOJI€ M OTKIIOUCHHOM HAIPSHKEHUU MUTAHUS.

4.4 He  nomyckaercss — skciulyaranusi — npeoOpa3oBaTeneid  BO
B3PBIBOOTIACHBIX TTOMEIIEHUSIX.
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5 Texunueckoe 00Cay:KMBAHUE

5.1 B TedeHme TrapaHTHHHOTO CpOKa HEOOXOAMMO IPOBEICHUE
€XKEroJJHOr0 OCMOTpa mpeoOpa3zoBarenis OOCTYKHUBAIOIIEH OpraHu3aluei,
BKJIFOUAIOIIETO CJICAYIOIIUE ONepaliu:

- IGMOHTaX MpeoOpa3zoBaresisi, OCMOTP W YHUCTKA (IIPU HEOOXOIUMOCTH)
€ro MPOTOYHOM YacTH;

- BU3yaJbHbI ~ OCMOTPp Ha MPEIAMET OTCYTCTBUSI ~MEXaHUYECKUX
MTOBPEXKICHUM;

- IGMOHTaX HEOTJIOMOMPOBAHHOW TBHUIbHON KpbIMKKA I, BU3yabHBIN
ocMoTp moJsioctd OIl Ha mpeaMeT OTCYTCTBUSA KOHAEHCATa, CYIIKAa MOJIOCTH
kopmyca JI1 cxxaTbiM BO31yXoM (MpU HEOOXOIUMOCTH);

- KOHTPOJIb HAMPsHKEHUS TUTAHMUS.

5.2 Texaudeckoe 00CITyXKHMBaHUE MPOBOJMUTCS C IEIbI0 00ECTICUCHHS
3asBJICHHBIX TEXHUYECKMX JaHHBIX W XapaKTEPUCTHUK, M BKIIOYAET B CeOs
CIEAYIOIINE BUILI paboT:

- BHEIIIHUN OCMOTP BO BpeMsI IKCILTyaTalluH;

- KOHTPOJIb BBIXOJHOTO CUTHAJIA ¥ HANIPSDKEHUSI HCTOYHHUKA MMUTaHUS;

- IEPUOUYECKYIO IOBEPKY;

- PEMOHT IIPY BO3HUKHOBEHUW HEUCITPABHOCTEM;

- KOHCEpPBALIUIO TPU JEMOHTaXKE MpeoOpa3zoBaTessi Ha MPOJOJDKUTEIIBHOE
XpaHEHHUE.

5.3 Ilpu BHemHEM OCMOTpE OpPOBEPUTHh  HAJIUYUE  ILJIOMO,
TePMETUYHOCTh COSIMHEHUSI MpeoOpa3oBarelisi ¢ TpyOOIpOBOIOM, OTCYTCTBUE
MEXaHMYECKMX TIOBPEKJCHUMN, COCTOSHHUS DJIEKTPUUECKOTO COECIUHEHMS
KOpIlyca npeo0opa3zoBaTens U TpyoonpoBoa.

VYkazaHHbIE Olepali peKOMEHIyeTCs BBIMOJIHITh HE PEKe OJHOTO pasa B
MECSIII.

5.4 KoHTpOJb  BBIXOJHOIO CHUTHaJla TMPU  HAIMYUU  pacxoja
OCYIIECTBISCTCS no ocuwuiorpagy WiM  BTOPUYHOMY  MpuUbOpy,
U3MEPSIOIIEMY YaCTOTY, IEPUOJ WM KOJTUYECTBO UMITYJIHCOB.

5.5 KoHTpoJIb HANPSKEHHUSI UCTOYHUKA MMUTAHUS CIIEIYET OCYUIECTBIISITh
BOJBTMETPOM. [Ipu 3TOM I1ymnbl BOJBTMETPA MOAKIIOYUTH HETIOCPEICTBEHHO K
JaMensiM KJIEMM 5 M 6, a HE K 3aXMMHBIM BUHTaM KOJIOJIKA  KIIEMMHOWU

EK-500. Hanpspkenue 10KHO OBITh B JUAIIa30HE 12jj§ B.

5.6 Ecau B wu3MmepseMoil cpeae BO3MOXKHO BBIMAJCHUE OCaaKa, TO
npeoopa3zoBaTeab HEOOXOIUMO MPOMBIBATH C IEIbI0 YCTPAHEHUS OTJIOKECHUM.
VYaanenue OTIOKEHUH U3 MNPOTOYHOM YacTH MpeoOpazoBaTesst CIEayeT
BBITIOJIHSATH MpU MPOYUIAKTUIECKOM OCMOTpPE MPOTOYHON YacTH, MOBEPKE WIH
pemoHnrte. [Ipu 3TOM He J0ImyCcKanTe MEXaHUYECKUX ITOBPEXKICHUN BHYTPEHHEN
MOBEPXHOCTU MPOTOYHOMN YaCTH MpeoOpa3oBaTess U €ro AIEKTPOIOB.

22



JIns  ynajmeHus OTJIOKEHHM U3 IPOTOYHOM 4YacTH MpeoOpa3zoBaTes
PEKOMEHYETCS MPUTOTOBUTH PACTBOP TEXHUYECKOM MOJOYHOM KHUCIOTHI
(0,6 xr Ha 10 nM3 Bozbl) MK optodochopnoit kucaoTsl (1 xr Ha 10 1M BozibI).
[Ipy OpUTrOTOBIIEHUU KHUCIOTY JUTh B BOAy. sl pa3sMmeniuBaHus NpUMEHSITh
CTEKJISIHHBIA CTEp)KeHb WM TMPYTOK U3 HEpKaBewled cramu. Padoty
OPOBOAUTH B 3AIMTHBIX OYKAX M PE3MHOBBIX NepuaTkax. [lpm momaganuu
pacTBOpa Ha KOXKY U MOCJIE OKOHYaHUS Pa0OThl PYKHU U JIMIIO BBIMBITH BOJIOW C
MbIIOM. PacTBOop Ha BHYTPEHHHE CTEHKH W JJICKTPOJbI HAHECTH TaMIIOHOM,
MATKON KHCTBIO WJIM MPOCTHIM HAJIMBOM (IE€pe] HAJIMBOM pacTBOpa OJWH W3
dbrnaHueB mnpeoOpaszoBarens  3ariyliuTh, YCTAaHOBUTH MpeoOpa3oBaTelib
BEepTUKaIbHO). Bpemsi 00pabOTKM MPOTOYHOW YACTH PACTBOPOM HE MEHEe
30 muH. Ilocme 006pabOTKK PacTBOP CIHUTh B CTEKIISTHHYIO MOCYIY M 3aKPBITh
NpoOOKOW (CAUTHINA PAcTBOP MPUTOJICH K MOBTOPHOMY HCHOJIb30BaHUIO). s
HEUTpAIM3alliM  PacTBOpPA, KOTOPBIM  OCTAJICSA B  NPOTOYHOM  YacTH
npeoOpaszoBaTessi, BHyTPEHHIOI MOBEPXHOCTh MPOMBITH PACTBOPOM CO/IbI:

- koHIeHTpanus: ot 150 10 200 r Ha 10 aM3 BoBI;

- IPOJIOJIKUTEIILHOCTh TPOMBIBKH: 15 - 20 MuH.

3aTeM BHYTPEHHIOK MOBEPXHOCTh MPOTOYHOM YACTH THIATEIBHO MPOMBIThH
BOJIOM.

[Tocne 3aBepIieHNsT OYUCTKHU CIIEAYET MPOU3BECTH KOHTPOJb BBIXOIHOTO
CUTHaja COrJIacHo m. 5.4.

5.7 Ilpu cHsaTum mpeoOpaszoBaTeis ¢ 00bEKTa IS MPOAOJDKUTEIBHOTO
XpaHEHUsI, €ro HeOOXOAMMO MPOCYIINTh U XPAHUTh MPHU YCIOBUSIX XPaHCHHS
o 'OCT 15150.

5.8 Texaudeckoe oOCTy>KMBAaHWE TIPU XPAaHEHUU BKIIIOYAET B CEOS yUET
BPEMEHU XpaHEHUs U COOJTIOJICHUE TIPaBUII XPaHCHHUS.

5.9 Ilpu BBOJE mMpeoOpazoBatTesisi B KCILTyaTaI[UIO MOCIE IIUTEIHLHOTO
XpaHEHUsI TPaJAyHpPOBKA M TIOBEpKAa HE TPEeOYyeTCs, €CIM HE HCTEK CPOK
pebIIYIIEeH TOBEPKH.

5.10 PemoHT mpeoOpazoBarens NpU BO3HUKHOBEHUH HEHCIPABHOCTEH
JOMYCKAETCS TMPOU3BOAUTH TOJBKO MPEACTABUTEISIM HW3TOTOBUTENS WJIU
OpraHu3aiuy, UMerIle Ha 3To mpaBo. Q00 BceX MPOBEACHHBIX PEMOHTAX
JOJDKHBI OBITH CJlIeJIaHbl OTMETKUA B MACHOPTE MpeoOpa3oBaTeisl ¢ yKa3aHHEM
uH(popManuu 0 CoOAepKaHUU PEMOHTHBIX paloT.

6 IloBepka

6.1 IlIpeoOpazoBaTenu TmOJIEKAT TEPBUYHOM, TEPUOJUYECKOU U
BHEOUEPEIHOW TIOBEpKE B 00BEME NEPUOAUMYECKOM B COOTBETCTBHUU C
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nokymentom [IP 50.2.006 “I'CH. Ilopamok MmpoBEACHUS TOBEPKU CPEICTB
M3MEpPEHUN .

6.2 IlepBuunyto MTOBEPKY npeoOpa3zoBaTenei MIPOU3BOAUT
NpEeANPUATUE-U3TOTOBUTEND IIPU BBITYCKE U3 IIPOU3BOJCTBA.

6.3 Ilepuomuueckass moBepka mnpousBoautrcss 1 pa3 B 4 roma
MNPEANPUATHEM - U3TOTOBHUTEIIEM WM OpPraHU3alMEl, aKKPEAUTOBAHHOM Ha
JAHHBIN BUJ AESTEIbHOCTH.

6.4 IloBepky mpou3BOJAT B COOTBETCTBUU C JOKYMEHTOM “UHCTpyKIus.
I'CH. IlpeoOpazoBarenu pacxona snekTpomaraHutHeie DMUP-TTIPAMEP-550.
Meroauka moBepku 4213-022-12560879 MIT”.

7/ TlpaBuja XpaHeHUS] M TPAHCIIOPTHPOBAHUS

7.1 Xpanenue mnpeoOpazoBareyieil  OCYIIECTBISETCS B  CKJIAJCKHUX
NOMENICHUSAX NPU OTCYTCTBUM B HHMX IbUIM, MapOB KHCIOT M IIEI0YEei,
arpecCUBHBIX T'a30B, BBI3BIBAIOIIMX KOPPO3UIO, B COOTBETCTBUU C YCJIOBUSIMU
xpanenus 1 mo I'OCT 15150.

7.2 TpancnopTupoBaHUE HpeoOpa3oBaTeiel MOMXKET OCYIIECTBISATHCS
BCEMH BUJAMU TPAHCIIOPTa, B TOM YKCJI€ BO3AYIIHBIM, B T€PMETU3UPOBAHHBIX
orcekax. [IpenenbHble yCIOBUSA TPAaHCIIOPTUPOBAHMUS:

- TEMIIepaTypa OKPYKarIlIero Bo3ayxa... ot Munyc 50 no mwitoc 50 °C;
- OTHOCHUTEJIbHAS BIAXKHOCTD BO3YXA..eeeennnnnnnen. He Oonee 95 %;
- aMIUIUTYJ]a BUOPALIUU [IPU YaCTOTE

OT SO 35 T Il e He 6oxee 0,35 MM.

7.3 Bo BpeMsi TpaHCHOPTUPOBAHUS W TMOTPY30UYHO-PA3TPY30UHBIX padOT
TPAHCIIOPTHAsI Tapa HE JOJDKHA IOJABEPraThbCs PE3KUM yIapaMm M IPSIMOMY
BO3JIEMCTBUIO aTMOC(EPHBIX OCAKOB.

7.4 1lpu TpaHCHOPTUPOBAHUM TMPU OTPHUIATEIBHBIX TEMIIEpaTypax
BCKPBITHE TPAHCIIOPTHOM Tapbl MPOU3BOJAUTH COTIIACHO 1. 2.1.2.

8 T'apanTuiiHble 00513aTEJIbCTBA

8.1 WMsroroBuTenb  rapaHTUpPyeT  COOTBETCTBHE  IpeoOpasoBaTess
TpeboBaHusiM TexHuueckux yciuoBuit TY 4213-022-12560879-2008 mpu
COOJIIOJICHWM  YCJIOBUH  XpaHEHWs, TPAHCIIOPTHUPOBAHUSA, MOHTaXa U
IKCIUTyaTallUH.

8.2 TlapanTuiiHplii CpoK XpaHeHUs TMpeoOpazoBareiass — 6 Mec co JHS
IPUEMKH  OTAEJIOM  TEXHHYECKOro  KOHTposs  (ciaykO0oi  KauyecTBa)
OpEeANPUITUSA-U3TOTOBUTEIIS.
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8.3 T'apaHTHITHBIA CPOK AKCILUTyaTallMu mpeoOpazoBartess — 4 roja co aHs
POJIAXKHU.

8.4 WsroroBuTenb HECET TapaHTUHHBIC 0053aTENHCTBA MPU BBHIMOJHCHUU
CIICAYIOIINX YCIIOBUM:

- HE HapYIIEHBI TNTIOMOBI U3TOTOBUTENS (PETHOHATBHOTO MPEICTABUTEIIS);

- MOHTQXHbIC 17| IyCKO-HaJIaJJ0YHbIC paboTHI MIPOU3BEICHBI
CIICHUAJIM3UPOBAHHON  OpraHu3anyer, WMEIUIEH JIMICH3UK Ha MPaBo
BBITIOJTHEHUS YKa3aHHBIX PadoT;

- 3aM0JIHEHO W OTMPABJICHO B OTJEJ MPOJAX U3TOTOBUTEIISI M3BEIICHUE
o moHTaxe ([Ipunoxenue A);

- IpEIBSABJICH  TacmopT  mpeoOpas3oBarelss C  OTMETKOHM  OTaena
TEXHUYECKOT0 KOHTPOJIS (CJIY>KObI KauecTBa) U OTJeNa MPOJaX U3TOTOBUTES.

8.5 B cmywae ycTpaHeHHS HEHCIPAaBHOCTEH B TEUCHHE TapaHTHUHUHOTO
CpOKa 3KCIUTyaTallui TapaHTUWHBIA CPOK MPOJIJICBACTCS HA BPEMs, B TCUCHUE
KOTOPOTO MpeoOdpazoBaTeb HE UCTI0JIH30BaJICS.

8.6 [To ucTedeHMH TrapaHTUHHOTO CpPOKA PEMOHT OCYIIECTBIISIETCS MO
OTICIIBHOMY  JIOTOBOPY  MEXJy  IOTpeOuTesleM W HM3rOTOBUTEIIEM.
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Hpuaoxenue A
(obs13aTepHOR)

CranaapTHbie mapaMeTpPbl BBIXOJAHBIX CUTHAJIOB B 3aBHCHMOCTH
ot /ly npeoOpa3zoBareJieit

HauOoubuiee
Bec ummnyinbca,
Ay, Mmm 3 3HaYeHHe YACTOTHI,
AM°/AMII

'y
15 1 1,7
25 1 4.4
32 1 6,9
40 1 11,1
50 1 16,7
65 10 2,8
80 10 4.4
100 10 6,9
150 10 16,7

IIpumeyanne — MakcHMallbHas 4acTOTa BBIXOJHOIO cHrHama fmax,
CBS3aHHAsA C HaWOOIbIMIUM pacxogoM Qmax B BECOM BBIXOJHBIX
uMIyJibcoB B hopmymnoit

Q
)
max 3689 H)

He J1oiokHa npeBbimath 100 [,
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Ipunoxenue b
(o0s13aTENBHOE)

Ha3zunauyenue 32:kMM0B KJIeMMHOMN K0J0aAKH 11

Taomuna b.1 — Haszgauenue 3axuMoB KiIeMMHOM Kooaku D11

O0o3HaveHHe
3a’KuMa Ha3nauenmue 3a:xuma Ha3nauyeHne KOHTaKTa
F1 3aKAMBI IS IO K IIOUECHUS 3aKAM 14 IO JKII0UCHHUS
HMMITYJIbCHOT'O HOPMUPOBAHHOTO MHHYCOBOTO ITPOBOJIA
+F1 BBIXOJIHOTO CUTHAJIA IIPSAMOIO 3aKUM 15 TTOIKITI0UCHUS
IIOTOKa TUIFOCOBOTO MTPOBOJIA
D 3aKUMBI IS TTOAKITI0UCHUS 3aKUM 71 TTOIKITIOUCHHUS
MMITYJIbCHOTO HOPMUPOBAHHOTO MHHYCOBOT'O TPOBOJA
+E2 BBIXOJTHOTO CUTHAJIa 00paTHOTO 3aKAM 14 IO JKITI0UCHHUS
(peBepcHOro) MOTOKA IJTFOCOBOTO MPOBOAA
12B 3aKuM U1 IIOAKIIIOUEHUS
3aKUMBI IS TIOAKII0UCHUS MHHYCOBOT'O TPOBOJA
+12B MUATAHMUS OT BHEIIHETO NCTOYHUKA 3aKUM 715 TTOIKITIOUCHUS
TUIFOCOBOTO MTPOBOJIA
o 1 :\ ;
= |
EK-500
Hems | KonTakT
{ -F1 1
+F1 2 /4_
-F2 3 7
{ +F2 4
-12B 5
+12 B 6
\\ \\ | )/

1 — ocHOBaHue KopIryca; 2 — dablliaHeNb;
3 — CBETOAMOHBIN MHAUKATOD; 4 — KoJiojka KiemmHast D1

Pucynok b.1 — Haznauenune 3a:kuMoB kiieMMHOM KoJIoaKu D11
(BHJI CO CTOPOHBI THUIbHOW KPBIIIKH)
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Ipunoxenue B
(cmpaBo4HOeE)

I'abaputHbie M IPpUCOEIMHUTEIbHbIE Pa3Mepbl, Macca

npeoodpasoBaresen
NN
LU
Oa
(o)
6
| \\Q\\ /\Q//
= L — g i

Pucynok B.1 - ['abapuTHble 1 IpUCOCTMHUTEIBHBIC pa3Mephl

npeoOpazoBaTeneit
Tabnmuua B.1 - 3HadeHuss raOapUTHBIX U MPUCOCIUHUTEIBHBIX
a3MepoB, MaccChl peodpazoBarTenei

ﬁi:{’ L,vv™ | Hymm | J, mm | [z, MM 2, Mm d, MM | N, OTB. lei(crca,
15 155 281 95 65 15+04 14 4 4
25 155 298 115 85 24,7+04 14 4 5,5
32 180 314 135 100 324+0,5 18 4 6,5
40 200 320 145 110 40 +0,6 18 4 7,5
50 200 345 160 125 50,3+0,7 18 4 10
65 230 380 180 145 64,1+0,8 18 8 13
80 230 382 195 160 856+1,0 18 8 18
100 250 415 230 190 100,3+15 22 8 24
150 320 455 300 250 143+1,8 26 8 30

* JlommycTHMBIE OTKJIOHEHHUS OT YKA3aHHBIX 3HAYEHUM, ONpeelseMble TEXHOIOTHEN
¢dbroportacToBoil pyTepoBKHU NpeodOpa3oBareiiet, He donee + 4 M.
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Hpunoxenue I
(peKOMEHTyEeMOE)
BapuaHTbl ycTAHOBKM npeoOpa3oBaresieil Ha TPyOONPoOBoOIe

I'.1 PekomeHayemMble BApMAHTHI YCTAHOBKHM Npeodpa3oBaresieil Ha
TpyOONnpoBOI€E

30y 1y
: )
><

=>

[

LAy

Pucynok I'.1

1

L 3Ay

<1

Pucynok I'.3

I'.2 BapuaHT ycTaHOBKM npeoOpa3oBaresieil Ha TpydoonpoBoje ¢ [y
0osbIKMM, 4eM /Iy HX IPOTOYHON YaCTH

10y 40°

PucyHok I.4
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I'.3 HepexkoMeHnayeMble BApDMAHTHI YCTAHOBKH Npeodpa3oBaresieil HA
TPyOOnmpoBo/e

N/

ENIE;%\EINﬁ

Pucynok I'.6

]
\%é
/ ﬁ\

Pucynok I'.5
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Ipunoxenue E
(obs13aTenbHOR)

YcTpoiicTBO M IPUHITKAN 1€ CTBUS MOIYJIsl MHAUKAIUA

Wuaukanust pe3ynbTaToB HU3MEpeHUuM OOBEMHOTO pacxoia U 00bEMa B MPSMOM U
oOpaTHOM HamnpaBJeHMH, a TaKkXKe BpeMeHU OecriepeOoilHON paboThl OCYHIECTBIIAETCS
nocpeactsoM 10 pazpsgnoro XKKW muaukaropa, yCTaHOBJIEHHOTO Ha JIMIEBOW KPBIIIKE
kopriyca YOC (pucynok E.1). Ilepekitouenne mokazaHuii pacxoigomepa MPOU3BOIAUTCS
KPAaTKOBPEMEHHBIM  Ha)XaTHEM  KHOMOYHOTO TMepekirodarens. B momuduxarmm
npeoOpazoBarenss pacxoga ¢ KKW cBeToamoaHbIE HMHIMKATOpP PEXKUMOB pPabOThl HE
ycraHaBiauBaerca. [lokazanusa Ha JKKM oroOpaxarorcst mocieqoBaTebHO, HIUKIMYECKH B
CJIEIYIOLEM MOPSIJIKE:

e Pacxox Texymwii: (P - 00,000 m3/4);

O6béM B mpamoM Hanpasieauu notoka ( 0,000 m3);

O6BéM B 00paTHOM (peBepcHOM) HanpasieHur notoka ( — 0,000 m3 );

Bpewms 6ecniepeboitnoit padotsl (00-00 yu- Mm );

Cooo6menue o HemratHo# cutyanuu (HC) B pabote npeobpazoBarens pacxoja:

- Error 0 — mer HC;

— Error 1 — pacxon mensbie Qmin uau mycrtas Tpyo0a;

— Error 2 — pacxon 6ombitie Qmay;

- Error 3 — c6oit OSMC.

Ilpumeuanue: Ilpu unouxayuu MeHOBEHHO20 pacxo0d 8 pesepPCHOM HANPABIeHUU NOMOKA
nepeo UHOUYUPYemMbiM 3HAYeHUuemM omoopaxcaemcs 3HaK « - ».

EMKoCTh cueTynkoB 00beMa B MPSIMOM U OOpaTHOM HalpaBJICHUH MOTOKA OrpaHUYeHa
3gageHneM =+ 999999,999 M3, Tlpu npeBblIEHNM YKA3aHHOTO 3HAYEHUS CUYETYMK 00beMa
OOHYyJIsIeTCS.

[Tpu BrItoueHuM nuTaHusi npeoOpazoBaTens pacxona Ha KKW B Tedenun 3 cex
MHIUIUPYETCS ceTeBoi anpec mpubopa (Adr...) u Bec MMIIyIbca B IM°/UMI BBIXOJIHOTO
curnana (CF...).

B cmywae obnapyxenns HC mocnennue 3HavueHWss 0OBEMOB H  BpPEMEHU
OecriepeOoitHOM pabOThl 3alMCHIBAIOTCS B JHEPrOHE3aBUCHMYIO MaMATh. [lpu sTOM
MIPOU3BOUTCS MOCTOsIHHAS MpoBepka npusHakoB HC, mo3Bosisiomas B ciryyae yCTpaHEHHUs
IIPUYMH, €€ BBI3BABIIKX, BO30OOHOBUTH HITATHYIO pabOTy MpeodpazoBaTeis pacxoa.

[To ucteuenun 30 cex, c MOMEHTA MOCJIETHETO HAXKaTHsI KHOMIOYHOTO MEPEeKIYaTess,
MHANKATOP MEPEXOIUT B ACKYPHBIN pexuM (0€3 MHIMKALUK U3MEPSIEeMbIX apaMeTpoB Ha
XKXKHW). BeiBog u3 [ASKYpHOTO peXuUMa B PEXKUM HHIUKALWKA  TPOU3BOIUTCS
KPaTKOBPEMEHHBIM Ha)KaTHEM KHOTIOYHOTO MEPEKITF0YaTesl.

[Tpubop ocuamén nudpoBeiM uuTepPeiicom RS-485 knemmsr A,B
(pucynok E.2). UaTepdeiic npeanonaraer ucnoib3oBanue cepBrucHoro [10 (mocTapiseTcs
M0 3aKa3y) AJiA CUYMTHIBAHUS M3MEPSEMBIX MapamMeTpoB, JHOO pa3pabOTKy COOCTBEHHOTO
COTJIACHO MPE0CTaBISIEMOTO MPOU3BOIUTENEM MTPOTOKOIIA.

C nomorrsto 1udpoBoro naTepdeiica BO3MOKHA HACTPOHKA CETEBOTO aapeca mpubdopa
U CKOPOCTM Tepefayd JAaHHBIX W3 psna cTaHaapTHeIX 3Haudenwit: 9600, 4800, 2400,
1200 601.

[Ipu BBIyCKE M3 NMPOM3BOJACTBA YCTAHABIIMBAIOT: CETEBOM aapec mpubopa - 1 u
ckopocTh nepeaaun — 9600 6o..
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7 // SMUP-NPAMERP-B550
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1 - XKW unaukaTop, 2 — KHOMOYHBIN MEePEKITI0YaTETh

Pucynoxk E.1 - Kpsimika kopryca Y®C nipeobpazoBaresis pacxojaa ¢ MOJIyjIeM
VHJAKaUU

ITepeBon mpubopa B pEKUM IMOBEPKU OCYILIECTBISETCS BKJIIOUYEHUEM MHMTAHUSA
npulopa Mpu Ha)XaTOM KHOIMOYHOM Iepekitouaresne. JleWcTBus mo moBepke Mpubdopa
n3noxensl B ‘MHcTpykums ['CH. [IpeoGpa3zoBarenu pacxonia 3I€KTPOMarHUTHBIE
OMUP-IIpamep-550. Metonnka noBepku”  4213-022-12560879 MII. Beixon u3
peXHMMa TOBEPKU MPOU3BOIUTCS OTKIIOUEHHEM MHUTaHUs MpUOOpa, C MOCIEIYIOIINM
BKJIFOYEHUEM IO UCTEYEHUU HE MEHEE 5 CEK.

@/@ @\@3

XP3 v

A DATA
B (DATA-)
-F1 11
+ F1
-F2
+F2
-12B
+12B

R

LU o o

eSS A

Z /

1 - ocHOBaHue KopITyca; 2 — GanblImaHelb; 3 — pa3beéM ISl OIKIIOUCHUS K TTOBEPOYHOU
ycTaHOBKe; 4 — kosiogka kiaemmMHas Ol
Pucynoxk E.2 - Haznauenue 3a:xuMoB KjieMMHOM KoJjioaku DI
(Buz co cTOpOHBI THUTBHOM KPBIIIIKH).
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Ipuioxenue K
(o0s13aTENBHOE)

MuHuMAaJIbHbIE JJIUHBI NPSAMOJUHEAHBIX YYACTKOB TPYOONIPOBOAA /10 M
nocJje npeodopaszosaresnsas IMUP-IIPAMEP-550 kaaccos A, B, C, D, E

PaccTostnue oT cepeuHbI
(bIaHIIEBOTO COEAMHEHUSI
npeodpaszoBaress 10 HICTOUHHUKA
TUAPABIMYECKOTO COMTPOTUBIICHUSI

Tur ruapaBINYeCcKOro COMPOTUBIICHUS (37IeMEHTa CO3/1a0IIIET0
CONPOTHUBJICHNUE)
Knacc A, B Knacc C, D, E
o ITocne 1o ITocne
- Huddysop, koudysop;
- [IIapoBoi1 KpaH «IOJHOMPOXOHBIN 3y 1y 3y Iy

(TOJIHOCTBIO OTKPBITHIN )

- 3a/1BMKKa (MTOJTHOCTBIO OTKPHITAs);

- OwibTp, rPsA3EBUK;

- [ITapoBOM KpaH «CTaHIAPTHOIPOXOIHBIN
(OJIHOCTBIO OTKPBITHIN );

- Koneno (0TBOJ KpyTOM3OTHYTHIN ); SHy 21y Sy 21y
- ['miib3a TepmomeTpa;

- Tpexxoa0BOM KpaH, YCTAHOBJICHHBIN Ha
pe3b0y, NPUBAPEHHYIO K U3MEPUTEITLHOMY
YYaCTKY.

- Hacoc;

- Perynupyromui Kiaras;

- He monHOCTBIO OTKpBITas 3aJIBUKKa WIN
1apOBOU KpaH;

- /IBa oTBOA (KPYTOU3OTHYTHIX B Pa3HbIX
MJIOCKOCTSX);

- Tpoiinuk;

- BeHTHIIb CITMBHOM, YCTaHOBJICHHBIM HA
pe3b0y, IPUBAPEHHYIO K U3MEPUTEILHOMY

101y 21y 10y | 5y

Y4acCTKy .
Mo Bonpocam npoaax u noaaepKku obpawjantechb:

ApxaHrenbck (8182)63-90-72  KasaHb (843)206-01-48 HoBokyaHeLlk (3843)20-46-81 CMoneHck (4812)29-41-54
ActaHa +7(7172)727-132 Kanvnurrpag (4012)72-03-81 HoBocu6upcek (383)227-86-73 Coun (862)225-72-31
AcTpaxaHb (8512)99-46-04 Kanyra (4842)92-23-67 Omck (3812)21-46-40 Crasponorb (8652)20-65-13
BapHayn (3852)73-04-60 KemepoBo (3842)65-04-62 Open (4862)44-53-42 Cypryt (3462)77-98-35
Benropop (4722)40-23-64 Kupos (8332)68-02-04 OpeHbypr (3532)37-68-04 Teepb (4822)63-31-35
BpsiHck (4832)59-03-52 KpacHopap (861)203-40-90 Mensa (8412)22-31-16 Tomck (3822)98-41-53
BnapgvBocTok (423)249-28-31 KpacHospck (391)204-63-61 Mepmb (342)205-81-47 Tyna (4872)74-02-29
Bonrorpag (844)278-03-48 Kypck (4712)77-13-04 PocToB-Ha-[loHy (863)308-18-15  TiomeHb (3452)66-21-18
Bororaa (8172)26-41-59 TNuneuk (4742)52-20-81 Ps3aHb (4912)46-61-64 YnbsiHoBCK (8422)24-23-59
BopoHex (473)204-51-73 MarnuTtoropck (3519)55-03-13 Camapa (846)206-03-16 Ypa (347)229-48-12
ExaTepnHGypr (343)384-55-89  Mocksa (495)268-04-70 CankT-Metepbypr (812)309-46-40  Xabaposck (4212)92-98-04
WBaHoBo (4932)77-34-06 MypmaHck (8152)59-64-93 Capartos (845)249-38-78 YenabuHck (351)202-03-61
Wxesck (3412)26-03-58 HabepexHble Yentbl (8552)20-53-41  Cesactonons  (8692)22-31-93 Yepenosel (8202)49-02-64
UpkyTck (395) 279-98-46 HwxHuit Hosropog (831)429-08-12  Cumdeponons  (3652)67-13-56 Spocnaenk (4852)69-52-93

Kuprususi (996)312-96-26-47 KasaxcraH (772)734-952-31  TamkvkucTa (992)427-82-92-69

An. nouta: pvr@nt-rt.ru || Caut: http://promserv.nt-rt.ru/
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