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Hacrosimee pykoBojacTtBo 1o a3kciwtyaraiuu  (PD)  pacnpocrpansieTcs Ha
npeoOpaszoBatenn JaaBieHus wm3MmeputenbHbie JIJ[-W (mamee - mpeoOpasoBaresu),
COMCPKUT CBEICHHUS 00 YCTPOMCTBE M MpHHIMIE paboThl Mpeodpa3oBaTeie,
TEXHUYECKHE XapAaKTEPUCTUKH W IPYTHE CBEICHMS, HEOOXOIUMBIC IS MPaBHILHOM
OKCIUTyaTalldd, HWCIOJb30BAHUSA, XPaHEHHS ©  TEXHHYECKOTO  OOCIyKMBAaHHUS
npeobpa3oBateeii.

1 OIIMCAHUE U PABOTA
1.1 Ha3uauenue

[IpeoOpazoBarenu naBieHuss u3MmeputenabHble JIJ[-MI  npemnazHaueHel  JIs
U3MEpeHUsT W TpeoOpa3oBaHusT W30BITOYHOTO ABJICHUS, PA3PEKCHUsS, TABICHUS —
pa3peKeHUs CXKATOro BO3JyXa, HEArPeCCHBHBIX M HEKpUCTALTU3yrommxcs (He
3aTBEpCBAIONINX) CpPel B YHU(PHUIIMPOBAHHBIA BBIXOJHOW CHUTHAJI. TOKOBBIA M
HaANpsDKEHUs] MOCTOSTHHOTO TOKa, HUM(poBOil curHan Ha Oa3e uHTepdeiicoB RS-485,
CAN.

OOyacTh TNPUMEHEHHUS. JKEJIE3HOJAOPOKHBI TPAHCIOPT U JAPYTHE OTpaciu
HApOJHOTO XO3sICTBA.

PaGouas cpena: ®HIKOCTH, Map, MaporasoBbie CMECH U ra3bl (B T.4. Ta3000pa3HbIM
KHCJIOPOJ U KHCJIOPOIOCOJEpIKAIME Ta30Bble CMECH) B JHAla30HE TEMIIEPaTyp
pabounx cpen oT munyc 50 110 roc 125 °C, ¥ Mo OTHOIIEHHIO B KOTOPBIM MaTepHaJIbl,
KOHTaKTUpPYyIOIKe ¢ paboyeir (u3mepsemoit) cpemoir — cramp 12X18H10T mo
I'OCT 5632 u turanossiii crias BT-9 mo 'OCT 19807 (OCT 1.90006-86), siBnsrotcest
KOPPO3UOHHOCTOUKHUMHU.

[TpeoOpazoBarenu otHocsaTcs k wusnenmusm ['CIT (locynapcTBeHHass cuctema
IPOMBIIUICHHBIX TPHOOPOB U CPEJCTB AaBTOMATU3AIINH).

[IpeoOpa3zoBaTtens HE BBIXOAWT W3 CTPOST TPH OOpPHIBE BBIXOJHOW IIETIH
npeoOpa3oBaTens, a TakKe IMPH KPAaTKOBPEMEHHOHW I0jJaue HANPSOIKEHUS IMUTAHUS
0o0paTHOW TOJIAPHOCTH M KPAaTKOBPEMEHHOM KOPOTKOM 3aMbIKAHWU BBIXOJHOW IICTIH
npeoOpazoBaTesl.

KoHcrpykiuss u mokpsiThe mpeoOpa3oBaresieil 00ecrneynBaoT yCTOMUYHMBOCTh K
MacjaM M MOIOIIIUM BEIECTBaM.

[lo crenmeHu 3amuUTBl OT MPOHMKHOBEHHUS IMBUIM M BOJbI MPeoOpa3oBaTENb
cootBercTByeT rpynie P54 mo TOCT 14254.

[lo crenmeHu 3amMTBHl 4YEJNOBEKAa OT TOPAKEHUS DIEKTPUYECKUM TOKOM
npeobpaszoBarens oTHocuTCs K Kiaccy 0 mo 'OCT 12.2.007.0.

[IpeoOpazoBarens mpeaHa3Ha4YeH i padoThl Ipu aTMocepHoM naBieHuu ot 66,0
1o 106,7 xI1a (ot 495 no 800 MM pPT. CT.) U COOTBETCTBYIOT TpyIie ucnoidHenus P2 mo
I'OCT P 52931.

[IpenmpusiTHe-N3roTOBUTENb OCTAaBIsET 3a COOOW MpaBO Ha H3MEHEHHE
KOHCTPYKITUU TIpeoOpa3oBaTecii M TUIIOB KOMILICKTYIOMIUX U3EINN 0€3 yXyAIICHHS
€r0 XapaKTePUCTHUK.

[IpeobpazoBarenu napnenus: usmepurensusie /1-1-1,00 u J/1-1-09 ornuyarorcs
npenesaMu JOMYyCKaeMOW OCHOBHOW MPUBEIECHHOM MOTrPEUIHOCTH, BHJIOM BBIXOAHOTO
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CUTHAJIA, Pa3MEPOM MPUCOEAUHHUTEIBHOIO MITYLEPA, YCTOMYMBOCTHIO K MEXaHUYECKUM
U KJIUMATHYECKUM BO3AE€HCTBUSAM B COOTBETCTBUH C Tadiunei 1.

Tabnuua 1 — KoHCTpyKTHBHBIE UCIIOJIHEHHUS TpeoOpa3oBaresien

Hcnomuenue o

noggsizg;;ﬁ Pazmep I'OCT 15150 |KBamudu-
O OCHOBHOI Bun npucoenu- | (KIMMaTHYeCKHe KallMOHHAS
1peoBpasoBaTels: | IPHBEICHHOI BBIXOJIHOTO | HUTEIIBHO- (dakTopbl) U |rpyIma mno
HOIPEIHOCTH, cUrHaia ro I'OCT 30631 OCT32.
% ot BITIT* mrymnepa | (MexaHHYeCKHe 146
(axTophl)
JUI-M-1,00-01 +15 Hanpsoxenue Y2, HO 1J1st paboTH]
MOCTOSHHOTO | 4o 1§ | OT MHHYC 50 no
JUT-V-1,00-01M +0,25; £ 0,5; | Toka ot 0,5 10 " |mmoc 50 °C, M25,
’ +10;+15 55B M37
J1-1-1,00-04 +0,5 ITocTostHHBIH ¥2, T3, Ho s
ToK paboTHI OT MHHYC
JUI-M-1,00-04M | £0,25; +0,5 ot 4 10 20 MA Vbl
Y2, HO aJ1st paboTHI
J1-1-1,00-05, +0,25; £0,5; ot munyc 50 10
JUTM-1,00-06 | £1,0;£15 | oA | M2XLS 060 °C, M2s,
M37
+0,25; £0,5; Y2, HO 7151 paboTHI
JUL-1-1,00-07 +1,0;+15 RS485 ot muHyc 50 1o | MM,
JUI-U-1,00-08 | +£0,25£05|  CAN rooc 89 €, M25,| KO, K7
[TocTtositHHBIN
TOK V2, Ho nisd
JJ1-1-09-4-20 ot 4 no 20 MA, paboTHI
MA(3) TPEXITPOBOIHAS SaBI/I(}?I/IMOC ot munyc 50 1m0
JINHUS TUTAHUSA wrroc 80 °C,
+0,25; £ 0,5; | 1 usMmepenus ot WU
+1,0; £1,5 | IlocTosHHBIN uenoHenm V2, H0 s
TOK 6}1 paboThI
JJ1-1-09-4-20 oT 4 no 20 MA, (TaFJ;HHa ot munyc 40
MA JIBYXITPOBOJTHAS 1) 1o uttoc 125 °C,

JIMHUS ITUTaHUSA

N N3MCPCHUA

M25, M37
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JUT-1-09-0-5 MA

JOJ1-1-09-Umin-
Umax

JUT-1-09-RS485

JUT-M-09-CAN

ITocTostHHBIN
TOK
ot 0 1o 5 MA,
TPEXIPOBOTHAS
JINHUS TUTaHUS
1 U3MEPEHUs
Hanpsixenue
ITOCTOSTHHOT'O
TOKa
ot Umin no
Umax

RS485

CAN

B
3aBHCHUMOC
-TH OT
UCITOJTHE-
HUS
(Tabnuia
I.7)

V2, HO msd
paboThI
ot munyc 50 10
wnoc 80 °C,
158105
V2, H0 mis
paboThI
ot munyc 40
no uttoc 125 °C,
M25, M37

MM1,
K6, K7

* IIpumeuaHue — BEpXHUU NpeJie] U3MEPEHUs

1.2 TexHuveckue XxapaKTEPUCTUKH

1.2.1 TIlpenensl pomyckaeMod OCHOBHOM
BBIXOJTHOTO CUTHAJIa, pa3Mep MPUCOCAMHUTEIILHOTO MTYIIepa, HCIIOTHCHUE
I'OCT 15150, kBanudukanuonnas rpynmna mo OCT32.146 npuseaeHs! B Tabimie 1.

1.2.2 Bapmamus BBIXOJHOTO CHTHaJa U JIONyCKaeMbIe JOMOJHUTEIbHBIC
IPUBEJICHHBIC TIOTPEITHOCTH, BBI3BAHHBIC HM3MCHCHHWEM HAIPSDKCHHUS IIMTAHHS U
W3MEHEHHEM TeMIIEPaTyPhl OKPYKAIOIIETO BO3yXa MIPUBEJCHBI B TA0IHUIIE 2.

MPUBEICHHOW TOTPEIIHOCTH, BU/I
I10

Tabmuma 2 - Ilpenmensl JomyckaeMoil OCHOBHOM TNPUBEACHHOW MOTPEIIHOCTH
npeoOpaszoBaTenel, BapHalli BBIXOJHOTO CHUTHAJNA, JOMYCKAaeMOW TOMOIHUTEIHHOU
IPUBEICHHON MOTPEIIHOCTH, BBI3BAHHONM W3MEHEHHEM TEMIIEPATYpPhl OKPYKAOIIETO
BO3JyXa M JOIyCKAa€MOW JOIIOJHUTEILHONU MPUBEIECHHOM IOIPELIHOCTH BBI3BAHHOMU
M3MEHECHHUEM HaIPSKEHUS TUTAHUS

o "
Tpeseni penenbl nonyCKaeivIOI/I
N JIOTIOJTHUTEILHOM
JIOTTY CKaeMO N
IIpenenst N MIPUBEACHHON
. JIOIIOJTHUTSILHOM
normyckaeMoit | Bapuanus . MOTPEIHOCTH,
N MPUBEACHHON N
OCHOBHOM BBIXOJIHOTO BBI3BAaHHOM
Hcnonnenne o IOTPELIHOCTH,
NPUBEICHHON | CHUTHana, o U3MEHCHUEM
npeoOpazoBartens 0 BBI3BAaHHOM
norpemHocTt | % ot BIIN, TeMIepaTypsl
H3MCHCHUEM
U, He OoJiee HAIDSOKCHHS OKpYKaroIIero BO3IyXa
% ot BIT1 p ot (23+2) °C na
IMUTaHMU, o~ o
0 kaxaeie 10 °C, % ot
Y% ot BITN
BIIA
JUI-1-1,00-01 +1,5 0,6 +0,3 +0,75
+ 0,25 0,1 +0,10
+0,5 +0,15
J1-1-1,00-01M : + 0,15 ’
+1,0 0,2
+0,25
+15
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JUI-11-1,00-04 £05 0.2 025 £ 045
+ +
JUI-1-1,00-04M 106255 8’% +0,15 : 8’1?
¥ 0,25 0,1 0,10
JUI-1-1,00-05 £0,5 _ £0,15
+1,0 0,2 00
£15 0,
¥ 0,25 0.1 £ 0,10
JUI-11-1,00-06 0.5 i} £0,15
+1,0 0,2 00
+15 0,
+0,25 0,1 +0.10
J1-11-1,00-07 £05 _ £0,15
£1,0 0,2 005
£15 0,
¥ 0,25 0.1 0,10
AULH-1,00-08 +0,5 0,2 - +0,15
¥ 0,25 0,1 0,10
JUI-11-09-4-20 £0,5 +015
MA(3) +1,0 0,2 +0,05 005
£15 0,
¥ 0,25 0.1 £ 0,10
JULH-09-4-20 A |— 292 005 £0,15
+1,0 0,2 00
+15 0,
¥ 0,25 0.1 £ 0,10
JUTM-00-05 A |— 20 40,05 £0,15
£1,0 0,2 00
+15 0,
¥ 0,25 0.1 £0,10
AA-1-09-Umin- +0,5 +0,15
Umax +1,0 0,2 +0,05 005
£15 0,
+ 0,25 0,1 +0.10
JUL-M-09- Ro4g5 | 299 _ £0,15
+1,0 0,2 00
+15 0,
¥ 0,25 0.1 £ 0,10
JUL-M-09- CAN £0.,5 _ 0,15
£1,0 0,2 005
+15 0,
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1.2.3 [Inama3oHbI U3MepeHUs mpeodpa3oBaTeseii HCTIOTHEHUN
JJ1-1-1,00-01, JI/1-1-1,00-01M, J1J1-11-1,00-04,
JJ1-1-1,00-04M, J1-U-1,00-05, A/1-1-1,00-06,
JJ1-1-1,00-07, J1-1-1,00-08

JOJKHBI OBITH OT
0 mo 1,0 MIl1a.

Bepxuuii ipenen nsmepenus st npeoodpazosareneid JIJ1-M-0¢
B 3aBUCUMOCTH OT WCIIOJHEHHS, COOTBETCTBYET 3HAYCHHUSM
npuBeicHHBIM B Ta0nwie 2.1

Tabmuma 2.1 — BIIN B 3aBUCHMOCTH OT UCIIOTHEHHS TIPe0Opa3oBaTeNIC

JJ1-1-09 u Buma usmepsemMoro aaBjacHUs

Hcnonnenne
npeoOpazoBares
(Tabmuma I".1)

Bun uzmepsemoro naBiaeHust

BIIN

U30BITOYHOT'O JaBJICHUA

M30BITOYHOE JaBJICHHUC

ot 60,0 xIIa no 100,0 MIla

U30BITOYHOrO AABJACHUS - | 110 U30BITOYHOMY JIABJICHHUIO ot 60,0 xIla no 2,4 MIla
pa3pekeHus 110 Pa3pe’KeHUI0 100,0 kIla
paspexeHus paspeKeHHe 100,0 xITa
1.2.4 Jns ucnoanenuii JIJ1-U-1,00-01(M), AJ1-H-1,00-05,
I J1-1-1,00-06, J1/1-1-1,00-04(M), 1/1-1-1,00-07,
J11-1-1,00-08:
- HCIIBITATEJILHOE aBjeHUE B TeueHue 15 mun,
ue 60onee MIla 2,5
- IPECIIBHO JOIMYCTUMOEC JIaBJICHHE B TeueHue 1 MuH,
e ooiee, MIla 4.0

1.25 Jlna npeobpaszopareneit JI/[-M1-09 u30ObiTodHOr0 maBieHUS

(M) BIIM,  wucmbeITaTeabHOE,

JTIAaBJICHUE 110 Ta0mIE 2.2

npcacibHO-A0ITyCTUMOC

Tabnuma 2.2 - McnpiTatensHOE U MPEASTHHO-OMYCTUMOE JTaBJICHHE
JU1s1 ucrotHeHu npeoodpazosareneit [[/1-1-09 u3bpiTouHOrO NaBIeHUS

B 3aBucumMoctu ot BIIN

?i/l[_lrlé ' HcnriTaTenpnoe nasnenue, Mlla Hpeiiiﬁ;fe(,)ﬁgfhme
P<0,2 0,5 0,6
02<P<04 0,6 1,2
04<P<1,0 1,2 3,0
10<P<25 3,0 50
25<P<10,0 12,0 20,0
10,0<P<25,0 30,0 50,0
25<P <100 100 110

s mpeoOpazorateneit J1J1-1-09, npeaHazHaueHHBIX 115
HU3MEPEHUS U NMPeoOpa3oBaHus N30BITOYHOTO TABICHUS —
paspexenuns (MB) u paspexxenns (B), BIIU pasen 100 kI1a

(Tabmauma 2.1)
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1.2.6 JlomycTuMble peAenbl HAMPSHKEHUS MTUTaHMS TIOCTOSTHHOTO

TOKa, B

- i ucnonnenuit J/1-1-1,00-01(M) ot 12 no 24;
- s ucnonuenunit J1J1-M-1,00-04(M), A1-M1-09-0-5 MA,

JJ1-1-09-4-20 MA(3) ot 12 no 36;

- nisg ucnonaenni J1J1-M-1,00-05, 1/1-11-1,00-06,
J1-1-1,00-07, 11-1-1,00-08, A 1-M1-09-RS485,

JA-1-09-CAN ot 8 1o 30;
- nisg ucnonuennit J1J1-11-09-4-20 mA ot 9 1o 30

- s ucnonuenunit J1J1-M-09-Umin-Umax ot 14 o 36
- s ipeoOpazoBareneit ucnoauenni J[J1-1,00-07 ot 8 1o 55

1.2.7 HomuHanbHOE HanpspKeHUE MUTanus, B
- s ucnonnenuni J1J1-M-1,00-01(M), A1-1-1,00-05,
JJ1-1-1,00-06, 41-1-1,00-08, O1-11-09-RS485,

J1-1-09-CAN 15,0+ 0,75
- niis ucnonuenuit J{J1-1-1,00-07 48,0 + 1,00
- s ucnonuenni J1J1-M-1,00-04(M),

JJ1-1-09 (¢ aHamoroBsIM BBIXOIHBIM CHT'HAJIOM) 24,0 £ 0,48

JI1s1 a5ieKTponuTaHus Mpeoopa3zoBaTeiei Mpu SKCIUTyaTaluy U
IIPOBEPKE JTOJDKEH MCI0JIb30BAThCS UCTOYHUK HAMPSHKCHUS
MOCTOSTHHOT'O TOKA, YJIOBJIETBOPSIOIINI CJIETYIOIIIM
TpeOOBAHUSM:
- CONPOTHUBIICHUE N30SI - He MeHee 20 MOw;
- BBIJICP)KUBATh HCIBITATEILHOE HANPSIKEHUE IIPU IMPOBEPKE
AJIEKTPUYECKOM MPOYHOCTH H3OJIAIUU - HE MeHee 1,5 kB;
- myJibcanus (BOMHAS aMIUIATY 1a) BBIXOHOTO HAINPSHKCHUS HE
noixHa peBbimath 0,5 % 0T HOMHHAIBHOTO 3HAYCHHUS
BBIXOHOT'O HAIIPSDKEHUS IMPU YaCTOTE TaPMOHUYECKUX
cocTaBisironux, He npeppimmaroniei 500 [y

1.2.8 Jlns npeo6pazosateneit JI/1-1-1,00-01M, JI/1-1-1,00-04M,
J1-1-1,00-05, JJ1-1-1,00-06, J)1-11-1,00-07, 11 1-1-1,00-08,
JJ1-1-09 npenensl qonmyckaemMon 10MOTHUTEILHON
MPUBEICHHON MOTPEITHOCTH, BBI3BAHHOW BO3/IEHCTBUEM
BuOpanuu, He Oosee,
B % ot BIIU: + 0,05
Jlns mpeobpazorareneit J1J1-11-1,00-01, J1/1-M1-1,00-04
JIOTIOJTHUTEJIbHAS MPUBEICHHAS MOTPEIIHOCTh, BbI3BAHHAS
BO3/IeHicTBUEM BUOpanuu, He npeBbimaet 20 % ot npenena
JOITyCKaeMOW OCHOBHOW NPUBEIECHHOMN NTOTPEIIHOCTH U HE
HOPMUPYETCS.

1.2.9 CompoTtuBiieHUE HArpy3KH (BKJIFOYAsi CONPOTHBIICHUE JTMHUU
cBs3n), Om
- is ucnoauenuit J1J1-M-1,00-01(M) He menee 10000
- i ucnonuenuit J/1-1-1,00-04(M), 11-M1-09-4-20 MA (ripu
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HaNpsOKEHUH IMUTAHUS B Auana3one ot 12 10 36 B) Ru = (U-12)/0,02

- ot ucniostenunit J1/1-1-09-4-20 MA(3) ot 50 mo 250
- ms ucnonuaenui JJ1-11-09-0-5 mA ot 200 1o 500
- st ucnoanennit JJ1-M-09-Umin-Umax e menee 10000

1.2.10 IMoTpebnsemas MOIITHOCTH, HE Ooiiee, B-A
- i ucnonuenui J1/1-1-1,00-01(M),
JJ1-1-09-Umin-Umax 0,24
- nisg ucnonaenni J1J1-1-1,00-05, 11 /1-11-1,00-06,
J1-1-1,00-07, 11-1-1,00-08, 1/1-1-09-RS485,

IJ1-1-09-CAN, JI1-M1-09-0-5 MA 0,50

- uis ucnonuenuit JI/1-1-1,00-04(M), J1-M-09-4-20 MA,

IJI-11-09-4-20 MA(3) 1,00
1.2.11 Macca, He Ooiee, KT 0,20

1.2.12 T"abapuTHBIC pa3Mepbl, MM, HE OoJiee

- TUaMeTp:
- misg ucnonanennit J1J1-11-09-0-5 mA, JIJ1-11-09-4-20 MA,
JJ1-1-09-4-20 mA(3), A1-HU-09-Umin-Umax, J1-1-09-RS485,

J1-1-09-CAN 27
- misg ucnonaennit J1J1-11-1,00-01M, J1/1-U-1,00-04M,

J1-1-1,00-05, 41-1-1,00-06, A41-1-1,00-07, 4 1-11-1,00-08, 30
- misg ucnonaennit J1J1-11-1,00-01, 1-11-1,00-04 40
- JUIVHA.

- nisg ucnonaenus J1J1-1-1,00-01 70
- ms ucnonuenus J1J1-11-1,00-01M 75
- nisg ucnonaennit J1J1-1-1,00-04 90

- st uenionaennit J1/1-U-09-0-5 MA, JIJ1-1-09-4-20 MA,
JJ1-1-09-4-20 mA(3), A-HU-09-Umin-Umax, 1J1-1-09-RS485,

JJ-1-09-CAN, J1/1-1-1,00-04M 100

- s ucnionuaenuit J1J1-M-1,00-05, 1 1-1-1,00-06,

JJ1-1-1,00-07, 1/1-11-1,00-08 105
1.2.13 CreneHb 3aIUTHI OT IPOHUKHOBEHWUS ITBUTA U BOJIBI IT0

I'OCT 14254 IP54

1.2.14 Cpennee BpeMs HapaOOTKH Ha OTKa3, HE MEHEE, U

- ucnonuenwns J1J1-11-1,00-01, J1-11-1,00-01M,

J1-1-1,00-04, 1 1-11-1,00-04M,

JJ1-1-09-4-20 mA, 1/1-11-09-4-20 MA(3),

I 1-1-09-0-5 mA, J-M-09-Umin-Umax 102000
- ucnoytaenwms J1J1-1-1,00-05, J1/1-1-1,00-06,

J1-1-1,00-07, 41-1-1,00-08, J1J1-11-09-CAN,

JJ1-1-09-RS485 107000
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1.2.15 Cpennuii Cpok CiyxObl, JIET

1.2.16 DnexTpuyeckast MpOYHOCTH U3OJISIIUY TIETIeH, He MeHee, B
- B HOpMaJIbHbIX KiaumaTudeckux ycnoBusix no ['OCT 8.395:
- s ucnonuenunit J1J1-M-1,00-01(M), A1-1-1,00-05,
JJ1-1-1,00-06, J1/1-1-1,00-07, AJ1-1-1,00-08
- uis ucnonuenui J/1-1-1,00-04(M), AJ1-U-09 Bcex
VCTIOJTHEHU
IpY OTHOCHUTENLHOM Blaxknoctd 98 % u Temmneparype 35 °C:
- i ucnonuenui J{/1-1-1,00-01(M), 11-M-1,00-05,
JJ1-1-1,00-06, J1-M1-1,00-07, 1/1-M1-1,00-08
- uis ucnonuenuit J/1-1-1,00-04(M), J1-M-09 Bcex
VICTIOJIHEHU I

1.2.17 ConpoTHBICHHE U3OJISAINH YICKTPUICCKUX TICTICH, HE MEHEe,
MOw:
B HOpMaJbHBIX KInMaTudeckux ycnosusix nmo ['OCT 8.395:
- s ucnonuenuit J1J1-M-1,00-01(M), JJ1-M-1,00-05,
JJ1-1-1,00-06, J1/1-1-1,00-07, AJ1-M1-1,00-08
- s ucnonuenunit 1J1-M-1,00-04(M), A1-M1-09 Bcex
VCTIOJTHEHU U
IpY OTHOCHUTENLHOM Blaxknoctd 98 % u Temmneparype 35 °C:
- s ucnonuenui J{/1-1-1,00-01(M), AJ1-K1-1,00-05,
JJ1-1-1,00-06, 4J1-U-1,00-07, J1-M1-1,00-08
- uis ucnonuenuit J/1-1-1,00-04(M), J1-H-09 Bcex
VICTIOJIHEHU U

1.2.18 Bun cratnyeckoi XapaKTepuCTUKH MPeoOpa3oBaHuUs
- ot ucnoyinenun J1/1-1-1,00-01(M) :

YBeix=(0,5 + K1:P), B, 1)
rae K1=0,5 B/xrc/em’, K1= 5,1 B/MITa;
- i ucnosnenui J1/1-1-1,0-04(M):
YBoix=(4 + K3:P), MA, (2)
e K3= 1,569 MA /xrc/em?, K3= 16 MA /MIla;

15

300

500

240

300

40

100

2

5
JIuneiinas,
BO3pacTaronas

- uis ucnonnenuit JI/1-1-1,0-04(M) ipu KOHTpOJIE BBIXOJIHOI'O

TOKa I10 MaJCHHUIO HampshKeHus Ha pesuctope 50 Om —
Yseix = (0,2 + K3-P), B, (3)
rae K3= 0,0785 B/krc/em®, K3= 0,8 B/MI1a;
- misg ucnonaenwit J1J1-11-1,00-05, 1/1-11-1,00-06:
Ysoix = (1 + K4-P)-5898,2 en, 4
rae K4 = 1 en/krc/em?, K4 = 10,197 en/MIla;

- misg ucnonaenuit J1J1-11-1,00-07, 1 1-11-1,00-08,
JJ1-1-09-RS485, 11-11-09-CAN:

N R S —— -P (5)
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rae YH, YB — HU)KHEE U BEpPXHEE 3HAUCHUS BBIXOJHOTO CUTHAJA,
cooTBeTcTBeHHO, B (hopmate |IEEE754, B % ot BIIU, xlla, MIla,
kre/em’, [IpennpusTueM-u3roToBUTEIEM YCTAHABIUBACTCS

YHu =0, YB = 100; P — usmepennoe nasnenue, P, — BITH.
- s Beex mcnonHenud JIJ1-M-09 (¢ aHamoroBbIM BBIXOJIHBIM

CHUTHAJIOM):
(YB—YH)
Y=¥YH+ — (F —-PH 5.1
(PE— PH) ( J: (5.1)
rae Y — 3Ha4eHUe BBIXOJAHOTO JIEKTPUUYECKOr0 CUTHAIIA, MA,;
P — 3nauenue wu3MmepseMoll (U3MUECKONH BEITUYMHBI,
MIla;
Y, Yp — COOTBeTCTBeHHO HibkHee (4 MA) M BepxHee
(20 MA) npeenbHbIC 3HAYCHUS BBIXOIHOTO CHTHAA;
Pu, Ps — COOTBETCTBEHHO HIKHUN M BEPXHHUU MpEEb

u3Mepenuit, MI1a.

1.2.19 Ilynbcanus  BBIXOJHOTO  CHUTHaja  mpeoOpaszoBaTeiel ¢
aHAJIOTOBBIM BBIXOIHBIM CUTHAIIOM, He Ooee, B % ot BIIU

1.2.20 Unrtepdeticupiii  ampec  mpeoOpazoBareneit  J1J1-M1-1,00-05,
JJ1-1-1,00-07 moxkeT OBITh M3MEHEH 3aMBIKAaHUEM aJpPECHBIX
e AOQ...A2 Ha oO0mwmi, a JIJI-1-1,00-06 3ambikanuem
anapecHou mann AQ Ha 00ITHH.

1.2.21 IlpeoOpazoBaTenu SBISIOTCS YCTOWYUBBIMH M TMPOYHBIMH K
BO3JICHCTBUIO aTMOC(EPHOTO JABICHUS B COOTBETCTBUU C
rpynmnoil ucnonaHenuss P2 mo 'OCT P 52931.

1.2.22 OTkIMK BBIXOJHOTO CUTHaja peoOdpa3zoBaTes npu
CKauyKo0Opa3HOM M3MEHEHUU U3MEPSIEMOT0 JIaBJICHUS, He OoJiee

1.3 CocraB npeoOpazoBareis

1.3.1 CocraB KOMIUIEKTa TOCTABKH MTPUBEJICH B TaOHIIE 3.

Ta6nuna 3 — KoMmiekTHOCTh peoOpa3oBaTeliei 1aBieHUsl N3MEPUTEIbHBIX

0,1

30 mc

HaumenoBanue O0o3HaueHne Kon-Bo [Tpumeuanue
[TpeoOpaszoBaresns naBICHUS A0-1 1 Ucnonnenue n o003HaueHUE B
M3MEPUTENbHBII COOTBETCTBHUH C 3aKa30M
[TacmopT AI'bP.406239.011 I1C 1
IIpokianka 1
PykoBoacTBo no skcruryatanuu | AI'bP.406239.011 PO 1 OpuH 2K3. B OJIUH aipec
MeToanka moBEpKHU MIT 107-221-2016 1 OpuH 5K3. B OJIUH aJipec
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1.4 YcrpoiicTBo u paboTta npeodpazoBareis

1.4.1 KoHCTpyKTHUBHO MpeoOpa3oBaTesib COCTOUT U3 HUIMHAPUYECKOTO KOpITyca
C YCTaHOBJICHHBIMA B HEM H3MCPUTCIbHBIM  OJIOKOM H  3JEKTPOHHBIM
npeoOpa3oBaTeieM  curHama. Ha  ogHOM — Topie  Kopiyca  pacmloJIOKEH
PUCOETUHUTEIBHBIN IITYIEP ¢ Pe3b00ii, Ha MPOTUBOIMOI0KHOM TOPLIE — COSTUHUTEND.
[Ipunnun neiicTBus npeoOpa3oBaTesieli OCHOBAaH Ha W3MEHEHUU BBIXOJIHOTO
ANEKTPUUECKOTO CHUTHalla TMpU MeEXaHWdecko Jedopmanuu  4yBCTBUTEIBHOTO
AIIEMEHTa MO/ ICUCTBUEM JIABJICHHUS.
1.4.2 TlpuHuunuanbHble CXeMBbI IPEOOpa30BaATENCH TPUBEACHBI B alTbOOME CXEM
AI'bP.406239.011 PO1.
1.4.3 Tlpotokon oOMeHa 1o MHTEPPEICYy CBSA3M Ha MpeoOpa3oBaTEI JAABICHUS
u3meputensubie [1J[-U-1,00-05 ¢ uarepdeiicom RS485 B [Ipunoxennn 1.
KoHcTpykins npueMHIKa TaBJIeHUsS 00€CTIeYnBaET YCTOMIUBOCTD K MEpErpy3Kam
M0 JaBJICHUIO W BIUIOTh JO €ro pa3pylIeHUs HCKII0YAeT MPOHUKHOBEHHE paboueit
cpeasl B KOpIyc IpeoOpa3oBaTeisi W OKPYKAWOINyI cpeay (pa3repMeTH3aluio
MarucTpaim ¢ paboueit cpeon).
1.4.4 OyHKIIMOHAIBHOE HA3HAUYCHHUE DJIEMEHTOB MPUHIUITUATBHON CXEMBI.
[Inara snexrponnoro 6ioka J1/1-11-1,00-01 conepxur:
- crabuim3arop HampsbkeHus 1, Ha ocHoBe JIA3, Ay MOdMy4YeHUs HaNpsHKEHUs
8,6 B nmuranusa teHsoMocTa;
- crabunuzarop 2, Ha ocHOoBe [[A?2, mpenHa3HadyeH OJisl MOTYYEHUS HAMPSHKEHUS
4,2 B nmutauus 1ierneil CMEEHs,
- WHCTPYMCHTAJIbHBIA ycuauTelb, Ha ocHoBe JIA1(1,2,3), mpeaHasHaueH s
YCWJICHHsI CUTHAJIa TI0Jy4aeMoro OT TeH30IpeoOpa3oBaTes;
- CXEMBbI CIBUTa ypoBHA, Ha ocHOBe JIAl.4, npegHa3HayeHHOMN Uil YCTaHOBJICHUS
HAaYaJIbHOTO BBIXOTHOTO CUTHAJIA U MacIITaOHOTO KO3 dHUIIHEeHTA TTPpeoOpa30BaHNUS;
- pE3UCTOpHl HACTPOWKH HAYAIBLHOTO BBIXOMHOTO curHana R18 um mHacTpoiiku
MacmTabHoro ko3dguuuenrta npeodpazoBanus R12.
[1nata snextponnoro 6;1oka J1J1-1-1,00-04 conepxur:
- cTabmin3atop HanpspkeHus 5 B 1 mutaHus cXxembl B TEH30IpeoOpa3oBaTes Ha
ocHoBe JIA2,
- crabunuzaTop HanpsbkeHus 2,5 B Ha ocHose [A2,
- UHCTPYMCHTAJbHBIA ycuiauTelb, Ha ocHoBe JIA1(1,2,3), mpeaHasHaueH s
YCWJICHHS CUTHAJIA TI0JIy4aeMoro OT TeH30IpeoOpa3oBaTes,
- CXeMbl cABUTra ypoBHs, Ha ocHoBe JIAl.4, npeaHa3sHAauYEHHOW Il YCTaHOBJICHUS
HAYaJIbHOT'O BBIXOJIHOTO CUTHAJIa M MacTaOHOTO K03 duiineHTa mpeoopazoBaHus.
- PE3UCTOpPHl HACTPOMKM HAYaNbHOTO BBIXOAHOrO curHaia R18 u Hactpoiiku
MmacmtabHoro ko3¢ dunrenta npeodbpazoBanus R12.
[Tnatst anexTponnoro 6moka J[J1-1-1,00-04M conepxart:
- crabunm3arop HanpspkeHus 8 B Ha ocHoBe DAS;
- YCWJIMTEJIb BBIXOJIHOTO TOKa U cTabunu3arop Hanpsbkenust 5 B DAZ;
- Mukpocxemy DAl  jana ycwieHMss W HOPMHMpOBAHUSA  CUTHaIa
TeH30MpeoOpazoBaTes,
- mukpocxemy DD1 st XpaneHus ynpaBIisitolIuX mapaMeTposB.
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[Inara snexkrponnoro 6soka J[/1-11-1,00-01M conepxurt:

- crabunu3zarop HanpsokeHus 6 B Ha ocnoBe DAS;

- BBIXOAHOM ycmiutenb DAZ,;

- Mukpocxemy DAl  janga  ycwieHMss U HOPMHMPOBAaHUSA  CUTHaa
TeH30MpeoOpazoBaTes,

- mukpocxemy DD1 nyist XpaHeHus ynpaBisiioIIUX MapaMeTposB.

[Inater snektponnoro Omoka JIJI-M-1,00-05, MAJ-K-1,00-06, J/-M-1,00-07,
J1-1-1,00-08 conepxar:

- MUKPOCXEMY UMITYJILCHOTO TIpeoOpa3oBaTens HanpsbkeHus nutanust DA2;

- crabunu3aTop HanpsikeHus: Ha Mmukpocxeme DAL,

- MpUEMO-TIepeIaTUNK CUTHANOB JIMHUM cBs3u DD, pacronoxeHHBIX Ha m1aTe A3;

- mukpocxemy DALl (DA2 mis JIJ1-U-1,00-08) mist ycuineHuss U HOPMHPOBAHHS
CHUTHaJa TeH30IpeoOpa3oBaTers;

- Mukpocxemy DD2 nyst XxpaneHus ynpaBIIsiFOIIUX apaMeTpoB;

- MukpokoHTtposuiep DD1, pa3merniennsie Ha miate A2.

[Tnater snexTponnoro ojoka J1J1-M-09-4-20 mA(3) conepxar:

- crabunu3zarop HamnpsbkeHus: 9 B Ha ocHose DAS;

- crabunuzaTop HanpsbkeHus 5 B Ha ocHose VT1;

- Mukpocxemy DAl  jana  ycwieHuss U HOPMHMPOBAaHHS  CUTHaa
TEH30IpeoOpazoBaTers;

- YCUJIUTENb BBIXOJHOTO TOKa MUkpocxema DA2 u tpansuctrop VT2,

1.45 PacnonoxkeHre »dJIEMEHTOB Ha IUIaTaX MPHUBEJACHO B ajJbOOME CXeM
AI'bP.406239.011 PO1.

1.5 MapxkupoBka

1.5.1 Ha kpsiuike nmpeoOpa3oBarenss MapKUPYIOTCsl HaanucH B coorBercTBuu ¢ K/I:

- 3aBOJ-U3TOTOBUTEIID;

- HCIIOJIHEHUE B COOTBETCTBUU C KOHCTPYKTOPCKOM JTOKyMEHTalUel COrJIacHO
AI'bP.531.00.00 mmst Bcex ucmosiHeHmit mpeoOpazoBareneit, kpome JIJ[-M-09 Bcex
ucnioinennid, win komiuiekty KJI cormacao AI'BP.470.00.00, AT'bP.483.00.00 mst
Bcex ucnonnenuit [1J1-M-09, norpemnocts msmepenus (mwist /- ¢ makcumanbHO
JIOITyCKaeMO OCHOBHOM NPHUBEACHHOW MOTPENIHOCThIO N0 Tabiuue 1 momyckaercs He
yKa3bIBaTh);

- 3aBOJICKOI HOMEp mpeoOpa3oBaTes;

- JlaTa U3roToBJICHMS (MecsIl, Toj).

1.5.2 3nak yTBEepXk/AE€HUS TUIIAa HAHOCUTCS Ha TUTYJIbHBIN JIUCT MACHOpPTa.

1.5.3 Orruck kneitima OTK wu3roroButenss M 3HAK IMOBEPKH CTaBATCA B
COOTBETCTBYIOIIME pa3/Ieibl 1aclopTa.

1.6 VYmnakoBka

1.6.1 YmakoBka nmpeobOpa3oBaTesieli 00ecreduBaeT COXpaHHOCTh MpeoOpa3oBaTesei
NpU XpaHEHUHU W TPAHCTIOPTUPOBAHHH.
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2  METOIUKA U3MEPEHUU
2.1 DOkcmiyaTallMOHHbIE OTPAHUYECHUS

2.1.1 He nonyckaercss mpuUMeHEHHE MpeoOpa3zoBareieil sl U3MEPEHUs JaBICHUS
Cpell, arpeCCUBHBIX MO OTHOIICHUIO K MaTepHaliaM, KOHTAaKTUPYIOIIUM C U3MEPSIEMOi
CpeION.

2.1.2 He pnomyckaercs MeXaHUYECKOE BO3JCHCTBHE HAa MeMOpaHy NIpHEeMHHUKA
JIaBJICHHS CO CTOPOHBI OTBEPCTHS (ITOJIOCTH) B HITYIIEPE.

2.1.3 He pomyckaercss UCIONB30BaTh KOPIyC TIpeoOpa3oBaTessi B KadecTBe
AIIEMEHTa MOHTAXa WM KPETUICHUS.

2.1.4 He nomyckaetcst morpy>keHue mpeoopa3oBarTessi B KUIAKOCTb.

2.1.5 Ilpwu skcrutyaTarnuu npeoopa3oBaresnss HEOOXOAMMO UCKITIOYUTD!

- HAKOIUICHWE M 3aMmMep3aHue KOHAEHcaTa B padouWx Kamepax U BHYTpPHU
COCMHUTEIILHBIX TPYOOIPOBOIOB (I Ta3000pa3HBIX Cpen);

- 3aMep3aHue, KPHUCTAJUIM3AIMI0 CpEeAbl WM BBIKPUCTAUIM30BBHIBAHWE M3 HeEe
OTJCJIBHBIX KOMITOHEHTOB (JIJIs1 )KHJIKHUX CPE/).

2.2 TloaroroBka npeoOpa3oBaresis K UCIOIb30BAHUIO

2.2.1 Tlpu nomydeHuu mpeoOpa3oBaTesiss HEOOXOIUMO OCMOTPETh YIAKOBKY H,
yOeIMBIINCh, YTO OHAa HE HMMEET NOBPEXKIEHWM, MPOU3BECTH pacmakoBky. [locie
TPAHCIIOPTUPOBAHUS B YCJOBHUSX OTPHIATEIIBHBIX TEMIIEPATyp OKPY’KAIOIIEH Cpelbl
NepBOE TMOJKIIOUEHNE MpeoOpa3oBaTeisi K UCTOYHHUKY SJIEKTPOMUTAHUS JOIMYCKAETCS
TIOCJIe BBIZIEPKKH TIpeoOpa3oBaTessl HE MeHee 3 YacoB B HOPMAIBHBIX YCIIOBUSAX IIO
I'OCT 15150.

2.2.2 TlpoBepuTh KOMIUIEKTHOCTH MpeoOpazoBaresis B COOTBETCTBUU C 1.3.

2.2.3 Ilepen skcrulyaranme AONMycKaeTcs MPOBEICHUE MPOBEPKU M MOACTPOMKHU
npeoOpa3oBaTeei MOArOTOBICHHBIMHE CIICIIHAINCTAMHA METPOJIOTHUECKUX CITYKO.

[IpoBepka MODKHA TPOBOIUTHCS B HOPMAIBHBIX YCIOBHUSAX, €CIM HE OTOBOPCHBI
ApyTHE yCIOBUS:

- TeMIIepaTypa oKpy»xaroiiei cpeapl moc (23 £ 2) °C;

- armocdeproe nasienue ot 84,0 no 106,7 xI1a (ot 630 g0 800 MM pT. cT.);

- OTHOCHTEJIbHAS BIaXXHOCTh Bo3ayxa ot 30 go 80 %.

JlomyckaeTcst mpOBOUTH KOHTPOJIb B JUANa30HE TEMIIEPATyp OKPYKArOIIei Cpeibl,
OTIIMYAIONIEHCS OT yKa3aHHBIX Bbie. [Ipu ATOM cleayer ydWTHIBaTH 3HAYCHHE
JIOITyCKAEMOW JTONIOJIHUTENBHON MTPUBEAECHHON MOTPEIHOCTH, BBI3BAHHOW U3MEHEHUEM
TEMIIEPaTypPhl OKpYKaromero Bo3ayxa ot (23+2) °C na kaxasie 10 °C.

Hampumep: mpu Temmeparype oxpyxkawmero Bo3ayxa 30 °C  pomyckaemas
JIOTIOJTHUTENIbHAS IPUBEICHHAS TIOTPENTHOCTh JI0JDKHA OBITh YCTAHOBJICHA CIICTYIOITIM
obpazom

Y= (Yo+|t—tuy|~Yp) = £ (05 + (30— 23) - 0,15/ 10) % = + 0,605 %
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PekomeHmyeMble  CXEeMBl TOJKIIOYCHHS TPUBEICHBI B  TPWIOKEHHH b.
(domyckaercsi 3aMeHa IEPEUYUCIICHHBIX B MPWIOKEHUHM b TpuOOpPOB Ha JApyrue c
AQHAJIOTHYHBIMU WU JIYYITUMHA METPOJIOTHISCKUMHU XapaKTEPUCTUKAMHU. )

Jlonyckaercst mpoBeJieHWE BXOJHOIO KOHTPOJISI MO METOAMKE, COTJIACOBAHHOM C
PEANPUATAEM-U3TOTOBUTEIICM.

2.2.4 BHEMHUM OCMOTPOM CIJIEIyeT MPOBEPHUTH MpeoOpa3oBaTeib U Pe3bOOBBIC
COEIMHEHHUSI Ha OTCYTCTBUE BUIUMBIX MTOBPEKICHUIA.

[IpeoOpa3oBarenu U MOHTaXXHBIE YaCTH, MpeAHA3HAYEHHBIC /I MPeoOpa3oBaHUs
JaBJICHUS Ta3000pa3HOTO KUCIOPOAA U KHUCIOPOAOCOIEPIKALUX CMECEeH, TOIKHBI ObITh
OuHIIeHHI B 00e3xupens! mo P/ 92-0254.

2.2.5 Tlpu npoBepke nmpeodpazoBaTesss peKOMEHIYETCsl B KauecTBe paboueil cpespl
UCIIOJIb30BaTh OCYIICHHBIM BO3AyX (a30T). Eciou mpu mpoBepke mpeoOpaszoBatenst B
KadecTBe paboueil cpeapl HCMONb30Bajach JKUAKOCTh, TO Tepel DJKCIUTyaTalHuen
CIIeIyeT, MPU HEOOXOAMMOCTH, TPOMBITh U TIPOCYIIUTH MPE0oOpPa30BaTEIIb.

2.2.6 Tlpu MoHTaxke mpeoOpazoBaresieii Ha 00bekTe (BBOJAC B IKCILTyaTal[HIO)
HEOOXOJIMMO PYKOBOJCTBOBaThCsA HacTosmuMm P3O, rmaoit 3.4.119311, rmaBoit 7.3
[1YD, a Taxxke:

- rabapuTHBIM dYepTe:koMm (mpuiokeHwe A) mpeoOpasoBareiass M CXEMaMH
nojKroueHus (npuiokenne bB), MpH UCMONB30BAaHWU HA TPAHCIIOPTE - MPOCKTOM
o0opyI0BaHUSs 111 KOHKPETHOTO TUIIA MOABUKHOTO COCTaBA;

- JIpyTuMU JIOKyMEHTaMH, JCHCTBYIOIITUMU Ha IPEANPUSATHH,
PETIaMEHTUPYIONTUMH MOHTaX, BBOJ B OKCIUTyaTaIllMi0O W MCIOJB30BAaHUE CPEICTB
M3MEPCHHUSI TaBIICHUS.

2.2.7 MoHTaxx mpeoOpa3oBaTelis PEKOMEHIYETCS MPOU3BOAUTH C OpPUEHTAIUCH
COCIUHUTEIIA DIICKTpUUecKoro (pa3bema) BBEpX.

2.2.8 OTBepcTue sl NMPUCOCIWHEHHS IITyllepa IpeoOpa3oBaTesisi K BHEIIHEH
ra3oBOM WM THIPABIWYCCKON JIMHWHM BBHINOJIHATH, B 3aBHCHUMOCTH OT HCIIOTHCHHS
npeoOpa3oBaTensi, B COOTBETCTBUU C MPHIIOKEHUEM A.

2.2.9 Tlpu monTaxke (ycTaHOBKE) MpeoOpa3oBaTelis pa3pemiacTcs HCIOJIb30BaTh
tosbko KitouM racunbie 1o ['OCT 2839 unu 'OCT 2841 cooTBeTCcTBYIOIIETO pa3Mepa.

2.2.10 ITpu moHTaxke mpeoOpazoBaTensi yCUIHNE 3aTATUBAHUS, MPUKIIAIBIBAEMOTO K
raifke Kopmyca, He JOJIKHO MPEBHIIIATh:

- 25 H-™m - ania npeobpazosareneit co mrynepom M12 x 1;
- 60 H-m - ans mpeobpazoBareneii co mrynepom M20 x 1,5.

2.2.11 Jins ucnomHenuid co mryrnepom M12 x 1 pekoMeHmyeTcs yCTaHABIWBATH
(mpunoxenne A) YIUIOTHSIOIIYIO pPE3WHOBYIO Mpokianky @18 X @11 tommuHOR
or 3 10 5 MM MeXIy Talkod Koprmyca W paboyeil Maructpayiblo (COeAMHHUTEIHLHOU
JMHHCH, TICpeIaloNicH TaBICHHE).

VYIUIOTHSIOIIYIO PE3MHOBYIO MPOKIAAKY PEKOMEHIYETCS 3aMEHSATh Ha HOBYIO IPH
KaKJI0W yCTaHOBKE IMPeoOpa3oBaTelis Ha MarucTpaib JaBJICHUS.

2.2.12 JIns ucnonHeHui co mrynepom M12 x 1 He momyckaercs (npuiokeHue A)
yHop TailKu KOpIyca B METAJUTMYECKYIO0 YacTh COCJMHEHHS C BHEIIHEW Ta30BOM WU
THIPAaBIMYCCKON JmHueld (paOodeld MarucTpajibio, COCIAUHUTCIBHON JTHMHHEH,
IIepeIaoIIeH JaBlICHNUE).
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2.2.13 Nna ucnonHenuit co mryuepoM M20 x 1,5 ynnoTtHeHue sl COeAMHEHUSA
tuna 1...3 ucnonunenue 1 mo 'OCT 25164 pexomeHayeTCsl BBIOIHATH C MOMOIIBIO
npokianku. PesunoBoe kombio 006-009-2-2 mo T'OCT 18829 seasromeecs
TEXHOJIOTHYECKON OCHACTKOW MPENNPUITHS HM3TOTOBUTENS, JODKHO OBITH CHSTO.
PexoMenyeMbie MOHTaKHBIE THE3AA U yCTAHOBKU IIPeoOpazoBaTeneil MpuBeICHbI B
MPUIIOKEHUH A.

2.2.14 1lpu MoHTaxke TmpeoOpazoBaTessi CleAyeT YYHUTHIBaTh  CIICIYIOIINE
PEKOMEH/IAIUU:

- MecCTa YCTaHOBKH JIOJKHBI 0OecrieunBaTh yA0OHbIE YCIOBUS JUIsl 00CITYKUBaHUS
U IEMOHTAaXa,

- OKpY’Karollas cpefa He JOJKHA COJIEePKaTh MPUMECEH, BhI3BIBAIOINX KOPPO3HUIO
neranei mpeoOpa3zoBaTels;

- B Cllyyae yCTaHOBKH MpeoOpa3oBaTessi HEMOCPEACTBEHHO Ha TEXHOJOTHYECKOM
0o0opynoBaHUM U TPYOOINpOBOAAX [OJKHBI MPUMEHSTHCS OTOOPHBIE YCTPOICTBA C
BEHTWIIMH  JUIsI  OOecTieuyeHUs]  BO3MOXKHOCTH  OTKJIIOYEHHS U MPOBEPKHU
npeoOpazoBaTers;

- pa3memarh OTOOpPHBIE YCTPOIMCTBAa PEKOMEHAYETCS B MeECTax, TIe CKOpPOCThb
IBWOKeHHMsT pabodeld cpeApl HaWMEHbIIas, TOTOK O€3 3aBUXpEHHH, T.e. Ha
NPSIMOJIMHEWHBIX y4acTKax TpyOONMpOBOJOB MpU MAKCHMAJIbHOM PACCTOSHHH OT
3aMOPHBIX YCTPOUCTB, KOJIEH, KOMIIEHCATOPOB U IPYTUX THIIPABINYECKUX COCTUHEHUH;

- NpU NYJIbCUPYIOIIEM JlaBlieHUH paboyeil cpenpl, TUApoylapax, OTOOpHbBIE
yCTPOMCTBA JOJKHBI OBITH C OTBOJIAMHU B BUJIE NMETICO0PAa3HBIX YCIIOKOUTENEH;

- COCIMHMTEINIbHBIC TMHUHU (PEeKOMEHIyeMasl JUTnHa - He Ooiiee 15 MeTpoB) HOJIKHEI
UMeTh OIHOCTOpOoHHMH yKiIOH (He MeHee 1:10) ot mecra oTOopa maBieHUS BBEpX, K
npeoOpazoBaTeNo, eclii U3MepseMas cpeia ras, U BHHM3, K NpeoOpa3oBaTesio, eciu
u3MepsiemMasl cpeia - KHAKOCTh. B ciayyae HEBO3MOXXHOCTH BBITIONHEHUS OSTHX
TpeOOBaHUIl MPU U3MEPEHUH JAaBICHUS ra3a B HIDKHEW TOYKE COCTUHUTEIbHON TUHUH
HEOOXOMMO TPEIYyCMOTPETh OTCTOWHBIE COCYJbl, a B HAaWBBICIIMX TOYKaX
COCTMHUTENLHON TUHUH, TIPH U3MEPEHUH JaBIICHUS )KUIKOCTH, - Ta30COOPHUKHY;

- TpU  WCIOJIB30BAHUM  COCIWHUTENBHBIX  JIMHMA B  HUX  JIOJDKHBI
IpeayCMaTPUBAThCS CIICIUANBHBIC 3ariylliaeMble OTBEPCTHsS JJIs TPOAYBKH (CliMBa
KOHJICHCATA);

- COCJAMHHUTEIIbHBIC JIMHUU (MMIYJbCHBIC TPYOKH) HEOOXOIAMMO IPOKIIAIBIBATH
TaK, YTOOBI MCKIIOYHTh OOpa30BaHHME Ta30BbIX MEMIKOB (MPU M3MEPCHHUU JaBJICHHUS
KHUJIKOCTH) WU THIPABINICCKUX MPOOOK (MPU M3MEPECHHUH JABJICHUS T'a3a);

- OpU HU3MEPEHUU MaBJICHUS arpeCCUBHBIX WM KPUCTAJUIM3YIOIMXCS, a TaKXKe
3arpsi3HEHHBIX CpeJl OTOOPHBIE YCTPOICTBA AABJICHUS JIOJKHBI UMETh Pa3/IeIUTelIbHbIE
cocyabl WM MemOpaHbl. PaznenurenbHble COCYAbl JTOJKHBI yCTaHABIMBATHCS Kak
MOKHO OJIKE K TOUKE 0TOOpa J1aBJICHHUS;

- Maructpanu (COeIMHUTEIbHbIC JTUHUH) JTOJKHBI OBITH Iepell MPUCOSAMHEHUEM
npeoOpazoBaTeNsl THIATEIBHO MPOAYTHI AJII YMEHBUICHUS BO3MOXHOCTH 3arpsA3HEHUS
MOJIOCTH NIPUEMHHUKA JIaBJICHHsI mpeoOpa3oBaTels;

- Tocne NpUCOSANHEHUs TmpeolOpa3oBaTenss CcleAyeT MPOBEPUTh MecTa
COCIMHEHUI Ha TEePMETHMYHOCTHh MPU MaKCHMajJbHOM pabodyeM WM MaKCHUMAalbHO
JIOMyCTUMOM TIEPErPY30YHBIM JaBJICHUU (HE MPEBBIIIAIONIEM BEIMYWH, YKa3aHHBIX B
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1.2.3) myreM KOHTpoJIs 3a crmagoM naBieHus. Craj aaeieHus 3a 15 MUH He JNOJDKEH
npeBbIaTh 5 % OT Mo/1aBaeMOro JIaBJICHUSL.

2.2.15 PekoMeHJyeMbIil THUIl PO3ETKU K DIEKTPUYECKOMY COCIUHUTENIO IS
npeodbpazosareneit JIJI-1-1,00-01M, J1/1-M-1,00-04M, IJ1-M1-1,00-08, J-1-09 Bcex
HCIIOJTHCHUN kpome  JI/1-1-09-RS485 - 2PMJIT18KITH4I'SB1B, TS
npeobpazoparenet JIJ[-M-1,00-05, AJI-M-1,00-06, J1-1-1,00-07, T1JI-N-09-RS485 -
2PMTI18KIIH/T'1B1B.

2.2.16 TlogxmoueHue npeoOpa3zoBaTeiss OCYIICCTBISETCS KaOeleM C Pe3HMHOBOM
win [1XB u3onsnueit 1 4ucaoM MpoBOJOB, COOTBETCTBYIOIIUM YUCITY MPOBOJHUKOB B
JUHUHU CBs3U. PekoMeHayemoe cedeHue mpoBoaoB kademns ot 0,35 mo 1,50 MM,

2.2.17 TloaBox dJEKTPHUECKOTO COSAUHEHHUSI CIICTYET BBHIMOJIHATH TAKHM 00pa3oM,
9YTOOBI HE JIOMYCKaTh 3aTeKaHus Biark (KOHIEHCATa) MO BHEIIHEH 000I0YKe Kabes
JUHUU CBSI3U HA DJICKTPUYECKUN COEAMHUTENb. PEKOMEHIyeTCs TepMETH3UPOBATh
KaOeJIbHBIN BBOJ B PO3ETKY COCTMHUTEIIS.

[TpeoOpaszoBarenh MOAKIIOYACTCS K MCTOYHUKY NMUTaHUS (COONIOMAs MOJSIPHOCTD
UCTOYHHMKA MMUTAHUS) U HATPY3KE COCAMHUTEILHBIMU ITPOBOAAMH JTUHHUH CBSI3H.

s npeobpaszoparencii ucnoanenuit JJ1-M-1,00-04(M) u J/1-1-09-4-20 mA
PEKOMEHTYyETCSI BBITIOTHATE JIMHUIO CBS3U B BUJIC BUTOH MapFhl.

2.2.18 DnekTtpornuraHue npeobpazoBaTes OCYILIECTRIISIETCS oT
CTaOMIIM3UPOBAHHOTO UCTOYHHUKA HANIPSHKEHUS TOCTOSIHHOT'O TOKA.

PexomeHiyeMbie XapakTepuCTHKH ucTouHuKa nutanus (UI1):

- THN cTabWIM3aTopa - JUHCHHBIH,

- HECTa0WJIBHOCTh HAMPSIKCHUS MHTAHWS, HE MPEBBIMIAONIAS MO a0COIIOTHOU
BenrurHe 2 % OT 3HAYCHUS HANPSDKCHUS TTUTAHMS,

- TyJbCalys HANPsDKCHHS MUTaHUs He AonkHa mpesbimath 0,5 % oT 3HaueHus
HATPSDKCHUS TTUTaHUSI.

Jlns  mpeodOpasosareneir  J1J1-1-1,00-04(M), /-U-09-4-20MA (¢ BBIXOJIHBIM
curHajioM oT 4 nmo 20 MA TOCTOSHHOTO TOKa) MPU OTCYTCTBHH TajJbBaHUYCCKOTO
paszeneHusl KaHAJIOB MUTAHUS MpeoOpa3oBaTeseii 3a3eMICHUE HArPy3KH JTOMYCKAeTCs
TOJIBKO CO CTOPOHBI ICTOYHHMKA TTUTAHUS.

2.2.19 [lpy HEoOXOIMMOCTM YMEHBIICHHS YPOBHS MYJIbCALMA  BBIXOJHOIO
AIIEKTPUUECKOT0 CUTHANA TIpeoOpa3oBaTesisi, HapUMEpP U3-3a MyJIbCAIIUU U3MEPSIEMOTO
napamMeTpa WM BUOpallMM  TEXHOJIOTMYECKOTO  OOOpyJIOBaHUs, JOIYCKaeTCs
napajijieibHO  CONMPOTHUBICHUIO HArpy3kd B TPUEMHUKE CHUTHajla BKJIIOYATh
HemoJSIpHBIA KoHaeHcaTop (Hampumep, tuma K10-17) ¢ HOMUHAIBHBIM pabOYMM
HampspDkeHMeM He MeHee 63 B, mpu 3TOM ciemyeT BbIOMpaTh KOHIEHCATOpP C
MUHHMaJIbHON €MKOCTBIO, OOECIICUMBAIOIICH JIOMyCTUMBIA ypOBEHBb IyJibcalluii Ha
COTPOTHUBJICHUU HATrPy3KH.

ConpoTuBieHre HAarpy3Ku Ui Bcex ucnonnenui mo 1.2.9.

2.2.20 TlogkmouuTh K BBIXOJHOW Ilemu mpeoOpaszoBaTeiisi C  aHAJIOTOBBIM
BBIXOJHBIM CHUTHAJIOM BOJIBTMETP TIOCTOSSHHOTO TOKA, TIIO3BOJISIOIIMA HW3MEPSThH
BBIXOJIHOW CUTHAJ B Mpejiesiax aAuana3oHa U3MEHEeHHs ¢ TOUHOCThIo He Xyxke 0,1 % ot
BEPXHEro TMpejienia HW3MEHEHUs BBIXOAHOro curHaia. Jius mnpeoOpazoBaTeneit
ucnonaenni  J{/[-1-1,00-05,  J1-M-1,00-06, AJ-KU-1,00-07, JJI-K-1,00-08
MOJKJIIOYUTH MPUEMHHK KOJOBOTO CUTHAJA.
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2.2.21 Jlns npeodpazosareneit [1J1-1-1,00-04(M), AJ1-1-09-4-20MA (¢ BBIXOJHBIM
curHaioM oT 4 nmo 20 MA TIOCTOSHHOTO TOKa) JIOMYCKAeTCsS HCITOJIb30BAHHE
MUJUTHAMITIEPMETPa TTOCTOSTHHOTO TOKA, TTO3BOJISIONIETO U3MEPSITh BBIXOJAHOW CHUTHAN B
npejesiax auana3oHa u3MeHeHusi ¢ ToyHOCThI0 He xyxke 0,1 % oT BepxHero mpenena
WU3MCHCHHS BBIXOJHOTO CUTHama. llajgeHue HampspkeHUWs Ha MUUIHAMIIEpMETpPE HE
noypkHo mipeBbimath 0,1 B.

2.2.22 TloakIounTh MUTaHUE K MPEeoOpa3oBaTeio.

2.2.23 Tlepen HavalioM MPOBEPKH CIEIyEeT BBIACPKATh MpeoOpazoBaTellb MpPH
NOJAKJIIOYEHHOM IHUTAaHUM HE MeHee 3 MHH. BBIXOAHOW curHan mnpeoOpazoBaTels
JIOJI’KEH COOTBETCTBOBATH HAYAJIbHOMY 3HAUYCHUIO.

2.2.24 TlpowusBectu nojavy u coOpoc napienus, coctasistomiero ot 80 mo 100 % ot
BEPXHETO TMpejena u3MEpeHus, HalOmogas W3MEHEHUS BBIXOAHOTO CHUTHaja
npeodpazoBaTers.

2.2.25 He menee, ueM uepe3 5 MuH mociie cOpoca JaBiaeHUs, TPOBEPUTH HAYATHLHOE
3HAYCHHE BBIXOJIHOTO CUTHAJA MpeoOpa3oBaTelisl MPHU HYJICBOM 3HAUYEHUU U3MEPSIEMOTO
naBiaeHus. Ecim HavaapbHOE 3HAYCHUE BBIXOJHOTO CHUTHAJIa HEYCTOWYMBO WM HE
COOTBETCTBYET HIDKHEMY IIpPEJIeiIy BBIXOJHOTO CHUTHala (C Y4YeTOM JOImycKaeMou
OCHOBHOU MPUBEICHHON TOTPEIIHOCTH) CIEAYET MPOBEPHUTH:

- TMPaBUJIBLHOCTH M HAJIEKHOCTh BHEITHUX AJIEKTPUUECKUX COCTUHEHUN;

- OTCYTCTBHE OOpBIBOB WJIM TMOBPEXKACHHUS  HM3OJSILUM  COEIMHUTEIBHBIX
ANEKTPUYECKUX JTMHUN;

- TapameTpbl MUTAIOIMINUX HATPSHKCHUH;

- HaJu4He MyJbCalluil 0 LEMSIM MUTAHUS U BBIXOJHBIM IIETSIM IpeoOpa3zoBaTes,
KOTOpPbIE MOTYT OBITh YCTPAHEHBI 3aMEHON HMCTOYHMKA MUTAHUS WA JUHUHU CBS3HU, a
TaK)Ke MOJAKIIOYECHUEM, €CIIA ITO JIOMYCKAETCs, KOHASHCATOpa MapalljieIbHO Harpy3Ke.

2.3 DkcrutyaTanus npeoopa3oBarens

2.3.1 BBon mpeoOpazoBaresnisi B OKCIUTyaTalUio JOJKEH MPOU3BOAMUTHCS IO akKTy,
YTBEPXKIAEMOMY PYKOBOAMTENIEM MPEANPUATUS-TIOTPEOUTENS, C yKa3aHUEM J1aThl
BBOJIa B DKCILTyaTaIHIo.

2.3.2 Tlepen BBOJIOM B IKCILTyaTaIUIO IPOBEPUTH:

- TPOYHOCTH ¥ TEPMETUYHOCTH JTUHUMN MO/IBOJIA JABJICHHUS,

- HaJIeKHOCTh MOHTaXa (KperuieHus) IpeoOpa3oBaTes;

- OTCYTCTBHE OOpBIBOB WJIA TMOBPEXKACHHUS  M30JSIMUM  COEIUHHUTEIbHBIX
JNEKTPUYECKUX JINHUM;

- OTCYTCTBHE 3arps3HEHUA W KOpPpPO3MM HA KOHTAKTax AJIEKTPHUYECKHUX
COCIMHUTEIEH,

- COXpPaHHOCTb MapKHUPOBKHU;

- OTCYTCTBHE BMSITHUH, BUJUMBIX MEXaHUYECKUX MOBPEKICHUN TpeoOpa3zoBaTesl.

OKcrulyaTanus TmpeoOpa3oBaTesieil ¢  HapylIeHHEM YKa3aHHBIX TpeOOBaHMI
3anpenaeTcs.

2.3.3 B ciyvae HaKOIUICHHs KOHJCHCATa B COCAMHUTEIBHOW JIMHUU (IOJOCTH
MU3MEPUTEIILHOTO OJI0OKa) W HEBO3MOXXKHOCTH CJHMBa KOHJEHcaTta 0e3 JIeMOHTaxa
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npeodpazoBaTenst HeOOX0IMMO IEMOHTUPOBATH MIPE0Opa3oBaTeab U CIUTh KOHJCHCAT,
[IOCJIE YErO BHOBb ITPOU3BECTH MOHTAX MPE0Opa3oBaTeIs.

2.3.4 CopnepxaHuve ApParolieHHBbIX U IIBETHBIX METAJIOB YyKa3aHO B MaclopTe Ha
npeoOpa3oBaTeb.

2.3.5 Ilpeanpuarue-u3roToBUTENb 3aMHTEPECOBAHO B IOJIYYEHUU TEXHUYECKOU
uHpopManuu o pabore mnpeoOpa3oBaTenss M BO3HUKIIMX HEMOJAJKaX C LEJbIO
ycTpaHeHMsT MX B JajlpHeidmeM. Bce mnokenaHuss 1O  COBEPIIEHCTBOBAHUIO
KOHCTPYKIIMM IpeoOpa3oBarenst ClEeQyeT HalpaBisTh B aApec MNpearnpHusaTHs-
U3rOTOBUTEIIS.

AT'BP.406239.01 PO [lekabps 2016 Crpanuna 19 u3 55



3  TEXHHWYECKOE OBCIIY XNBAHUE

3.1 [IpeoOpazoBarenu B cllydae WX MCIOJB30BaHUS JUIsI W3MEPEHUM, Ha
KOTOPBIE pacmpocTpaHseTcs cdepa TocyJapCTBEHHOTO PETYIUPOBAHMS 00CCTICUCHHUS
€IMHCTBA U3MEPEHUH, MOJIe)KAT TIOBEPKE B COOTBETCTBUU C IMOJIOKEHUSIMHU 3aK0oHA 00
obecnieueHuu equHcTBa n3Mmeperuit ot 26.06.2008 r. Ne 102-D3.

3.2 HNHuTtepBan Mexay MoBepKaMu:
- nnsg ucnonuennit J1J1-11-1,00-01, J1-11-1,00-01M, A1-M-1,00-04,
JI/1-1-1,00-04M, 1/1-1-09-4-20 mA, J1/1-11-09-4-20 mA(3),

JJ1-1-09-0-5 mA, IJ1-M-09-Umin-Umax 5 ner;
- misg ucnonaennit J1J1-11-1,00-05, 11 1-11-1,00-06, 1 J1-11-1,00-07,
J1-1-1,00-08, 41-1-09-CAN, IJ-1-09-RS485 6 nert.

3.3 Ilepuoamdeckas moBepKa MmpeoOpa3oBaTeils MPOU3BOJIUTCSI B COOTBETCTBUU C
meroaukot moepku MII 107-221-2016 "I'CH. Ilpeobpa3oBarenu AaBiICHHS
u3MmepurensHbie JI/1-1. Meroauka noBepku'.

3.4 TloBepky  mpeoOpa3oBaTesiss  OCYIIECTBISIIOT  aKKPEAUTOBAHHbIE B
YCTAaHOBJICHHOM  TIOpsAJKEe B o0OJacTu oOecrieyeHusi €AUMHCTBA  HM3MEpPEHUH
IOPUANYECKHUE JINIA U UHIUBU Ty aJIbHbIE TTPEANPUHAMATEIH.

3.5 IIpeobpaszoBareinb moaBEpraeTcs:

- IEPBUYHOMN TOBEPKE - IMOCJE MPUEMOCAATOYHBIX UCIBITAHWA TPU BBIMYCKE W3
IPOM3BOJICTBA WIIH TTOCJIE PEMOHTA,

- IEPUOINYECKON TTOBEPKE - B TIPOIIECCE IKCILTyaTaIluH,

- BHEOYEPETHON MOBEpKE B 00BEME MEPHOIUICCKON MOBEPKH - B CIydae yTPaThI
JOKYMEHTOB, TOATBEPKIAIONINX MPOXOKICHUE TIEPBUYHON WIM TIEPHOTUICCKOMN
MTOBEPKH.

3.6 PesynpraTel mMOBEpPKHM OQOPMIISIIOTCS B COOTBETCTBUM C YKa3aHHUSIMH
pasnena 9 Meronuku nosepku MIT 107-221-2016.

3.7 Mepsl 6€30m1acHOCTH

3.7.1 K wMoHTaXy U OKCIUTyaTalluu TmpeoOpa3oBaTess JOMYCKAIOTCS JIHIIA,
U3YYMBIIME  HACTOSIIEE  PYKOBOJACTBO IO  OKCIUIyaTallkd M IPOMIEJIINE
COOTBETCTBYIOLMN HHCTPYKTAXK.

3.7.2 3ameny, MpUCOEANHEHNE U OTCOEINHEHNE TTPeoOpa3oBaTeiss OT MaruCTpaieH,
MNOJBOJSIINX JaBJICHHUE, CJEAYeT NPOU3BOAUTH NPH OTCYTCTBUM JaBIICHUS B
MarucTpayfax U OTKIIOYCHHOM JIEKTPUIECKOM MUTAHUH.
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4

TEKYIIUI PEMOHT

4.1 OO6mue ykazaHus

4.1.1 TpeOGoBaHuUs 1O TPOBEICHUIO PEMOHTA

4.1.1.1 PeMOHT HpOU3BOAUTH B MOJPA3JACICHUSIX, HMMEIOIIMX MOATOTOBIIEHHbBIE
pabouue mecta B coorBeTcTBHHM ¢ [Ipunoxxenuem b.

41.1.2

uHcTpyKiwuio 1o pemonty AI'bP.406239.011 UP.

4.1.2 MeToibl peMOHTA.!

- OTIpeJiesieHre HENCTIPAaBHOCTH BU3YalbHO,
- oTIpeieTIeHue HEUCIIPABHOCTH METOIOM JJICKTPUUCCKUX U3MEPEHUH,
- IPOBEJICHUE HACTPOUKH U MTPOBEPKHU MTPeoOpa3oBaTesl.
4.1.3 Tlopsiok mpoBeICHUS pEMOHTA

Jlns pemonTta npeo6pazosarenein nasinenus J[J[-M-1,00-01 ucnons3oBaTh

4.1.3.1 Onpenenenne HEUCIPABHOCTH U yCTpaHEeHHE B TabnuLe 4.
Tabnuia 4 - OnpeneneHue HEUCIPABHOCTU U YCTPAHEHUE

Ykazauud 1o

1 HE JOJDKHO

npeBbimaTh 15 MB.

Omnucanue YCTaHOBJICHHIO Vkazanus no
MMOCJICACTBUI MOCJICACTBUIA OTKA30B YCTPaAHEHUIO
B03MOXHBIE TPUYHMHBI . B
OTKa30B U Y TIOBPEXKACHUM MMOCJICACTBUI OTKA30B U
MTOBPEXKICHUN CcOOPOYHOM €TMHUIIBI TTOBPEXKICHUI
(neTamn)
OTCcyTCTBUE OOpPBIB IPOBOTHUKOB; |Y CTAHABINBACTCS BoccTtaHOBUTH
BBIXOJIHOT'O - COCUHSIIOIINX BU3YJIBHO WJIN COCJIMHECHMUE.
cUrHaja MJ1aTy ¢ M3MEpPEHUEM [Ipon3BeCTH MPOBEPKY
COCJIMHUTEIIEM, COITPOTHUBIICHUS maTInuKa
- COCIUHSIIOIINX COCTUHCHMS.
MJ1aTy ¢
TEH30IMpeoOpa3zoBaTel
eM
MaxkcumanbHoe [loBpexaeHue 'Y cTanaBiIMBaeTCs [Tepenats JJ1-U Ha
OTKJIOHCHHE TEH30IMpeoOpa3oBaTell [M3MEePEHUEM MpeanpusiTue-
BBIXOHOTO s BCJICACTBHE MOJIaul HAMPSIKEHUS Ha M3rOTOBUTEIID JJIs
CHTHAJIA. TaBJICHUS, BBIXO/E aHaJii3a U peMOHTa
BrixogHou [PEBBIIIAIOIIETO TEH30IMpeoOpa3oBaTel
CUTHAaJ HE npeaeabHO- s IPU OTCYTCTBUHU
M3MEHSIETCS IPU IOy CTUMOE. M3MEPSIEMOTO
M3MEHCHHUU naBJIcHUS. 3HAUCHUE
M3MEPSIEMOTO BBIXOJIHOI'O CHUT'HAJIa
ITaBJICHUS TEH30IMpeoOpa3zoBarTe
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VYkazanud mo

M3MEHEHUWI CBOMCTB
DIIEMEHTOB IJIATHI

Onucanue YCTAHOBJICHUIO VYkazanus 1o
IIOCIICACTBUN IIOCJICACTBUNA OTKa30B YCTPaHEHUIO
Bo3MoxHBIE TPUYMHBI - .
OTKa30B U Y TIOBPEXKACHUN | OCJIEACTBHUI OTKA30B U
TTOBPEXKICHUM CcOOPOYHOM €AMHUIIBI MTOBPEXKICHUN
(meTamn)
Buaumblie [ToBpexaenue miarel |[Ipoussectu [Ipu Hannuuu:
[OBPEXKACHUSL  [MJIM DJIEMEHTOB B BHU3YyaJIbHBIN - IOBPEXKAEHHOTO
MJIaThl WA pe3ynbTaTe KOHTPOJIb IIATHI U AJIEMEHTA, IPOU3BECTH
BIEMEHTOB. HapyLICHHS YCIOBUU |3JIEMEHTOB €ro 3aMeHy,
HecootBeTrcTBHE pPKCILTyaTaIUN. [IpownsBecTu - HOBPEXKICHUS ILJIATHI,
BBIXOJTHOTO [ToTeps DIEKTPUYECKUE MIPOU3BECTHU 3AMEHY
CUTrHaja paboTOCTIOCOOHOCTH ~ M3MEPEHUS TI0 TIJIATHI,
M3MEPSIEMOMY  JIM UBMEHEHUE OTIPEACTICHUIO - IPY HAJIMYUH
ITABJICHUO apamMeTpoB HEUCITPABHOCTHU HECOOTBETCTBUSA
npeoOpa3oBaHUs BBIXOJIHOT'O CUTHAJIA
BCJICICTBUE U3MEPSEMOMY

JABJICHUIO, TTPOU3BECTHU
noacTpoiiky R12, R18
JIJISI UCTIOJTHEHU N
J1-1-1,00-01 u A J1-
N-1,00-04 v
MOJACTPOMKY
Ha4yaJIbHOTO CUTHANa U
Jyara3oHa
npeobpazoBaHus MO
nupoBOMY KaHaIy
CBSI3H JIJIS
npeoOpazoBaTeneil
WCTIOJTHCHU U
J1-1-1,00-01M,
J1-1-1,00-04M,
J1J1-11-1,00-05,
J1J1-11-1,00-06,
JIJ1-11-09 Bcex

NCIIOJTHEHUM

HN3TOTOBUTCIIC.

[Ipumeuanue - 3ameHa MUKPOCXEM, COJICpKAIUX yIpaBistonue napamerpsl DD1
st uenondenui J/1-1-1,00-01M, AJ1-M-1,00-04M, J1/1-1-0,1B-09, DD2 (mnata A3)
u DD1 (mmara A2) mns ucnonuenmit J1J1-M-1,00-05, J/1-1-1,00-06 JJ1-M-1,00-07,
DD1, DD2 (mmata A2) mns ucnoadenus J{JI-M-1,00-08, muxpocxembr DAL st
ucnoninennit JIJ-M-09 Bcex uCHoOSHEHUH [ONMYyCKaeTcs TOJIbKO Ha MPEINpUSATHU-
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4.1.4 Pazbopka u cOopka nmpeodpazoBaresns

4.1.4.1 Pa36opka npeodpazosateneit [I/[-1-1,00-01, JI/1-1-1,00-04 npousBoautcs
JUTsl TOICTPOMKY MpeodpaszoBartesis Win A peMoHTa. st pa3dopku mpeoOpa3zoBaTeis
3aKpenuTh Taiiky Kopmyca (npuioxenue A pucyHok A.l 1mo3.2, pucyHok A.2 1o3.4) B
TUCKH W BpalllaTh KPBIIIKY mpeobpazoBatens (mpuioxkeHune A pucyHok A.l 1mos.3,
pUCYHOK A.2 1103.3) MPOTHB YaCOBOM CTPENIKH JI0 TOJTHOTO CHATHSA. KpBIIIKY 3a)KUMaTh
pyKaMu WIM WHCTPYMEHTOM 4Yepe3 MSTKOE IMOKPBITHE, HE JOMYyCKas MEXaHWYECKHUX
noBpexaeHuid. CoOIr0aTh OCTOPOKHOCTD MPHU CHATOMN KPBIIIKE JJI MPETOTBPAIICHUS
0oOpBIBa POBOIOB, HIYIIMX OT COSAUHUTEIS K TUIATE.

Paz6opka mpeobOpazosareneii JIJ[-1-1,00-01M, JI/I-U-1,00-04M, JIJI-U-1,00-05,
JJ1-1-1,00-06, AJ1-M1-1,00-07, OJI-U-1,00-08 mpowm3BoguTCS TOJBKO IJII PEMOHTA.
Jlns pa30opku mpeoOpa3oBarens 3aaTh KpbIMKY (TpuiokeHue A, pucyHok A.3,
103.7), OTBUHTUTH raiiky (mpuioxxkenue A, pucyHok A.3, 1mo3.59) u akkypaTHO
BBITAIIUTH COOPKY IJIAT.

[Ipeobpazosarenu JIJI-M-09 Bcex ucmomHeHuit He pa30UparoTCs, pEMOHTUPYIOTCS
TOJIBKO Ha MPEANPUSITUU-U3TOTOBUTEIIE.

4.1.4.2 Coopka npeobpazoBarens IPOU3BOIUTCS nocJe MOJICTPOUKHU
npeobdpazoBaTers:

- Tepe]; HABUHYMBAHUEM KPBIIIKA HA KOPIYC HEOOXOJMMO MPOBEPHYTH KPBIIIKY
POTHUB YacOBOM CTpeNku Ha 4 o0opoTa Il YCTpaHEHUS CKPYUYEHHOCTH MPOBOIOB
MI0CJIC CBHHYMBAHUS TIPEOOPa30BaATEINS.

- TPOW3BECTH HABUHUYMBAHWE KPBIIIKK Ha KOPIYC, MPEABAPUTEIBHO HaHECS Ha
pe3n0y Kopiryca HebombInoe komudectBo repmernka Y T-3211 mo OCT92-1006 (wm
aBTorepMmeTuk-npoxitaaka TY2384-031-05666764);

- yOeIUTBCSI B OTCYTCTBHH OOpPBIBA NMPOBOJHUKOB BBIXOJHOTO Pa3béMa, BKIIOUWB
nuTaHue MnpeoOpaszoBaress M HaOMOAas BBIXOJAHOW CHUIHAJ, COOTBETCTBYIOIIMMA
HIOKHEMY TIpEJICITy.

B ciyuae 3ameHsbI 1u1aThl, MPOBOJHUKOB COSAMHEHUS MPOU3BOIUTH B COOTBETCTBUU
c annbbomom cxem AT'bP.406239.011 PO1.

4.1.5 TloacTpolika mapaMeTpoB IPeoOpa3zoBaTENs MOCIE PEMOHTA

4.1.5.1 IloacTpoiika mapamMeTpoB mnpeoOpazoBareneit ucnomnennit J[J[-1-1,00-01,
JJ1-1-1,00-04 nocne pemonTa

[Ipu oTpunaTenbHBIX pe3yibTaTaXx MOBEPKH WIM IOCIE PEMOHTa MpeoOpa3oBaTes
HEOOXOMMO BBITIOJIHATH CIEAYIOIINE ONIEPaITiu:

-  TOpU HEOOXOJUMOCTH CHSTh KPBIIIKY MpeoOpa3oBaresis, MPOBECTU ACHCTBUS
coritacHo 4.1.4.1;

- TOJKJIIOYUTH Mpeodpa3oBaTesib K MPOBEPOYHOMY CTEHIY, HE JOIycKasi 0OpbiBa
IIPOBOJTHUKOB MEX/Ty IIJIATON U pa3bEeMOM;

- BKJIFOYUTh MUTAHUE, BBIACPKAThH MPeoOpa3zoBaTelib MOC/Ee BKIOUECHUS TUTAHUS HE
MeHee 5 (maTi) MUH TP 1aBJICHUH, PABHOM HIDKHEMY IIpeIeIy H3MEPCHHUIA;
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- TPOBEPUTH BBIXOJHON CHUTHAI W TPH HEOOXOIUMOCTH OTKOPPEKTHPOBATH
pesucropom yctanoBku Hys ([Tpumoxxenue B);

- YCTAHOBUTh B CHCTEME JIaBJICHHE, PaBHOE BEPXHEMY IIpeAeily H3MEpPCHHUS,
BBIICPKATh TIOJT JaBJICHUEM ITpeoOpa3oBaTeilb B TCUCHHE 2 MUH,;

- TIPOBEPUTHh W TIPU HEOOXOIUMOCTH OTKOPPEKTHPOBATH PE3UCTOPOM YCTAaHOBKHU
JMiarma3oHa BepXHee 3HaYCHHE BBIXOJHOTO CUTHATIA,

- CHSATHh J[aBJICHUE, TPOBEPHUTH COXpPAHCHHE 3HAYCHHUS HAYAIBHOTO BBIXOJHOTO
curHaiia (mpu HeoOXOAMMOCTH MOJICTPOUTD), OTKJIFOUUTH TUTAHHKE;

- 3AKOHTPHUTH PE3UCTOPHI KPACKOH;

- Ipou3BeCcTU COOpPKyY mpeodpaszoBaresisi B COOTBETCTBUU ¢ 4.1.4.2.

[IpousBectn 3amucu O TPOBEACHUM PEMOHTA, HACTPOWKM B TACHOPT Ha
npeoOpa3oBaTeNb U B IOKYMEHTAIIUIO - B MOPSIIKE, ONPECIEHHOM Ha TIPEANPUATHH.

B cnydasx 3ameHBI TIOOBIX 3JE€MEHTOB M3MEPUTEIHHOTO TMPEeoOpa3oBaTelis mepe/
HACTPOMKOM MPOW3BECTH TEPMOIMKIMPOBaHKUE (TPH IHKJIA U3MEHCHHUS TEMIIEPATyphI
CO CKOPOCTBIO He Oosee 2-3 °/muH).

ITocne mpoBepku W HACTPOWKH MpeoOpazoBaTesib HEOOXOJIUMO MPEACTaBUTH Ha
MIOBEPKY.

Pexomenmanmm mo mpoBECHUIO PEMOHTA OTHOCATCS K MPeoOpa3oBaTelisiM BBITYCKa
no3aHee uroid 2005 roxa.

4.1.5.2 Tloactpoiika nmapameTpoB mpeodpaszopateneit ucnoguenus J1J/1-11-1,00-01M,
1-1-1,00-04M, A4-M-1,00-05, A/1-M-1,00-06, A1-1-1,00-07, [HJ/1-M-1,00-08,
JJI-N-09-RS485, NJ-U-09-CAN mnocne peMoHTa W OTPHUIATENBHBIX PE3yJIbTaTOB
MTOBEPKH.

Hnsa  mpeobpazosarenert  J{J1-11-1,00-01M, J/1-UM-1,00-04M, J1A-U1-1,00-05,
JJ1-1-1,00-07, OJ-UN-09-RS485 moaxmiouuTh MOIYNb CBSI3M  IpeoOpa3zoBaTeseit
CAB u OJ-MU AI'bP.417.00.00 w BBIIOTHUTH OIEpPAllMd B COOTBETCTBUU C
AI'bP.417.00.00 PD.

Onepanuu  mocTpoiku  npeobpazosarenein  J[J[-M-1,00-06, JIJ1-M1-1,00-08,
JJ1-1-09-CAN BBINOIHSIOTCS IO JUHUU CBS3W IOJAaYeil KOMaHJ B COOTBETCTBHE C
IPOTOKOJIAMH OOMEHa.
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5 XPAHEHUE

5.1 XpaHeHue MpeodpazoBaresield JOJKHO OCYIIECTBISATHCS B yHNAaKOBAaHHOM
BHUJIC B 3aKPBITHIX TOMEIICHUSAX (XpaHUIIHIIAX).

5.2  JlomyckarTcs CIeIyIOUUe YCIOBUS XPAaHEHHUS

- Temmeparypa Bo3ayxa ot munyc 50 go mmroc 50 °C;

- OTHOCHTEJIbHAS BIAKHOCTH Bo3ayxa 10 98 % mpu temmneparype 10 25 °C;

- BO3JAyX B IMOMENICHUM I XpaHEHUs HE JOJDKEH COAepKaTh MapoB KHCIOT,
miesioyel M JpYrux XHUMHUYECKH arpecCUBHBIX BEILECTB, BBI3BIBAIOLIUX KOPPO3UIO
npeobpaszoBaTesei.

5.3  CknampupoBaHUE PEKOMEHAYETCS OCYIIECTBIATh HA CTEJUIAXKaX B OJIUH DS/,

5.4 MakcumanbHBIA CPOK XpaHEeHUs MpeoOpa3zoBaresieii 6e3 nepeKkoHcepBaliu
12 (nBeHaAIIaTh) MECSIICB.

55 B ciIydae IIPEBBIICHNUS MAaKCUMAJIBHOTO CpOKa  XpaHEHU:A
npeoOpaszoBaresiei penieHne 00 WX JadbHEHIIIeM HCITOJIb30BaHHH (ITEPEKOHCEPBAITUH)
MPUHUMAETCS  PYKOBOJIUTEIEM  MPEANPHUATHS, B YbEM BCACHHHM  HAXOMSITCS
npeodpa3oBaTey.

5.6  CpenctBa KOHCEpBallUM JOJIKHBI COOTBETCTBOBAaTh BapUaHTY 3alllUThI
B3-10 mo 'OCT 9.014.

6 TPAHCIIOPTUPOBAHUE

6.1  TpaHcmopTHpOBaHWE, B YaCTH BO3JCHCTBUS KIMMAaTHYECKHX (DaKTOpOB
BHEIIIHEH cpejibl, NO/DKHO cooTBeTcTBOBaTh rpymmne 4 (OK2) mo T'OCT 15150, a B
YaCTH BO3JCHCTBUS MeXaHMYECKHX (DaKTOPOB JODKHO COOTBETCTBOBATH yCIOBHUSIM JI
no 'OCT 23216.

6.2 JlommyckaeTcsi TpaHCIOPTUPOBATH TMpeoOpa3oBaTeNid BCEMH BUIAMH
BO3JYIIIHOTO, HA3¢MHOTO H BOJHOTO TPAHCIOPTa Ha JIOObIE PACCTOSHUS C
COOJIIOZIGHUEM  MPaBWJ, YTBEPXKICHHBIX  COOTBETCTBYIOIIMMHU  TPAHCIIOPTHBIMH
BE/IOMCTBaMH.

6.3 B cnydae mnoBpexkaeHHS TPAHCIOPTHOW Tapbl CJIEAyeT NPEeAbIBUTh
OpPEeTeH3Wu K  OpraHu3alud,  KOTopas  OCYUIECTBIsUIA  TPAHCHOPTHUPOBKY
npeoOpazoBaTes.

7 YTUIM3ALA

7.1  IlpeoOpa3oBarenb HE COAECPKUT BPEIHbIX MAaTEPUAIOB U BEIIECTB,
TpeOyIOIHA CIIeIUATbHBIX METOI0B YTUIN3AIUH.

7.2  YTtunuzanus npeoOpa3oBarens MPOU3BOAUTCS B MOPAIKE, YCTAHOBICHHOM
Ha MPEeANPUATUU-U3TOTOBUTEIIE.

7.3  YTunuzamus OparoleHHBIX METaJIOB IMPOBOJUTCS B COOTBETCTBHH C
TpeOOBaHUSIMU HHCTpYKUMH MunuctepcrBa ¢(unancoB Poccuiickoii  ®enepanuu,
yTBepxkaEHHoN ipuka3zoM Ne 68H ot 29 arrycra 2001 rona.
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8 TAPAHTUU U3T'OTOBUTEJIA

8.1 TIlocraBuk (M3rOTOBUTENB) TapaHTUPYET COOTBETCTBUE IpeoOpa3oBaTeici
TpeOOBaHMUSAM TEXHHUYECKHX YCJIOBHM MpPH COONMIOJECHUN TMOTPEOUTENIeM YCIOBHIA
TPaHCIOPTHPOBAHUS, XPAHEHWS, MOHTaXa ¥ OKcIUIyatanmud (IPUMEHEHUs),
YCTAHOBJICHHBIX B HACTOSIIEM PYKOBOJCTBE O dKcIuTyaranuu (PD).

8.2 T'apaHTHIHBIN CPOK IKCIUTyaTaIUu:

- TmpeoOpasoBarenei, KOTOpPbIe IKCIUTYaTUPYIOTCS B CHCTeMax 0e30MmacHOCTH |
XATC Ha eJle3HOIOPOKHOM TpaHCTOpTe - 5 (MATh) JIeT ¢ MOMeHTa (IaThl) TPUEMKH
npeoOpa3oBaress, yKa3aHHOH B MacOPTE;

- mpeobOpasoBarenei, KOTOpble He HKCIUTYaTUPYIOTCS B CUCTEMaxX 0e30MacHOCTH
u JKATC Ha xelne3HOAOPOXKHOM TpaHcmopTe - 3 (Tpu) roga ¢ MOMEHTa (aThbl)
IpUEMKH IpeoOpa3oBaTesi, yKa3aHHOM B NACHOPTE;

8.3 TI'apanTus He pacmpocTpaHseTcs Ha Mpeodpa3oBaTelb, MOABEPTIITUIACS THOOBIM
MOCTOPOHHUM BMEIIATEIhCTBAM B KOHCTPYKIMIO W3ENUS WM UMEIONINKA BHEITHHE
HOBPEXKICHUS KOHCTPYKIIHH.

8.4 T'apaHTus HE pacHpPOCTPAHSIETCS Ha DIICEKTPUUYECKUI COCTUHHUTENH, a TaKXKe
MOHTQ)XHBIC, YIUIOTHUTEIbHBIC, 3aIIUTHBIC W JAPYTUE W3JACIHs, IMOCTABISEMbIE TIO0
3aKa3y ¢ mpeoOpa3oBaTeseMm.

8.5 T'apanrtuiiHoe oOCITyXKMBaHUE TPeOOPA30BATEINS MPOU3BOJAUTCS MPEATNPUATHEM-
U3TOTOBUTEIIEM.

8.6 IlocTrapanTuiiHbIii PEMOHT TpeoOpa3oBaTeis MPOU3BOAUTCS IO OTACILHOMY
JIOTOBOPY U3TOTOBUTEJIEM.

[Ipumeuanue:

[Io cormacoBaHui0 ¢ TMOTpeOHTENEM JOMyCKaeTcs 3aMeHa NpeANnpUSTHEM-
U3roToBuTeNeM (IIOCTABIIMKOM) OTKa3aBIIero mpeobOpa3oBarens 0e3 KOMaHIUPOBAHHS
npenctasutend. OTka3aBmMi MpeoOpa3oBaTenb JODKEH HANpPaBIATHCA B aapec
NpEANPUSATHI-U3TOTOBUTENS  (IIOCTaBIIMKA) C TACIOPTOM M CONPOBOAUTEILHOM
uHpopmanueil (aKTOM MPOU3BOIBHON (OPMBI) C YKa3aHHEM 3aBOICKOIO HOMeEpa
npeoOpa3oBatesis, AaThl HM3TOTOBJICHUS W BBISABICHHBIMH HECOOTBETCTBHSMHU IPH
npoBepke. Ilocme momydeHuss oOTKa3aBIIETO TpeoOpaszoBaTeNs MpeANnpHUsTHE-
M3rOTOBUTENb (IOCTABIIMK) MOJIBEPracT €ro HCCICJOBAHUIO HA MPEAMET MPUYUHBI
BBIXO/Ia U3 CTpOsi. B ciydae BBISIBICHUS SKCIUTYyaTAllMOHHOTO THIA OTKa3a PacXo/lbl,
CBSI3aHHBIC C PEMOHTOM M TPAHCIIOPTUPOBKOM HECET MOTPEOUTEN.

9 CBEJEHUA O CEPTUOUKAILINN

9.1 Tun mpeoOpa3zoBarteneit gaBneHus usmepurtenbubix JJI-M 3apeructpupoBan
B [ocymapcTBeHHOM peecTpe cpenactB m3MepeHuid moj Ne 65794 wm pomymeH k
npuMmeHeHuro B Pocculickon @enepanun.
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[Tpunoxenue A

["abapuTHbIe yepTeXH MpeodpazoBareen
(oOs3aTenbHOE)

Nsmepsemoe
O0o3HaucHHue Haumenosanue
JIaBJICHUE

[IpeobpazoBarenb JaBiIeHUS

N36eTounoe | JIJ1-1-1,00-01 AI'bP.406239.011 TV aMeputenprbii JJI-U-1,00-01

1. Pa3mepsl [isl CIIPaBOK.
2. MoOMEHT 3aTsDKKHU MPU yCTaHOBKE IIpeoOpaszoBaTens — He 6omee 25 H-m.
3. Haznauenue BBIBOJIOB COETMHUTENS yKa3aHO Ha pucyHke A.2.1.

Pucynok A.1 - 'aGaputHslii ueptex npeodpazosateneit JJ[-11-1,00-01
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[IponomxeHne npunoxeHus A

Tabmuma 1

N3zmepsiemoe

JaBJICHUC

O0o03HayeHue

HanmenoBanue

M30bITOUHOE

JJ1-1-1,00-04 AT'bP.406239.011 TY

[IpeobpazoBaresnb 1aBieHUS
u3meputensubiil J1J1-1-1,00-04

~wnh e

Pa3smeps! 11st cripaBoK.
MoMeHT 3aTsDKKH IPU yCTaHOBKE TIpeoOpa3oBates — He 6osee 60 H-wm.
Ha3nauenue BHIBOJIOB COCIMHUTENS yKa3aHO Ha pUCYHKe A.2.3.

Jls mpeoOpazopateneit J1J1-11-1,00-04 BeiBoabI 2,4 coenMHUTENS HE

IIOAKJIIOYAaTh.

Pucynox A.2 - ['abaputHsIii uepTex npeodbpaszopareneit J1J1-1-1,00-04
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[IponomxeHne npunoxeHus A
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Tabmuma 1
Nsmepsemoe
O0o3HaueHue Haumenosanue
JaBJICHUE
N366ITOYHOE T ] [IpeoOpa3oBarens naBICHUS
JJ1-1-1,00-04M AI'bP.406239.011 TY wsmepuTensapii JUI-M-1,00-04M

=

B w

Pa3meps! it cipaBok.
MoMEeHT 3aTsKKH MPU yCTAaHOBKE TTPeoOpa3oBaTes —

e oosiee 60 H-m

HazHnaueHne BEIBOIOB COCTMHUTENS yKa3aHO Ha PUCYHKe A.2.4.
BriBox 2 moakirodaeTcs TOIbKO MPU UCIIOIB30BaHUHU

KOMMYHHKATOpa

Pucynok A.3 — IN'abGaputHsiil uepTéx npeodpazosareneii [/1-1-1,00-04M
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[IponomxeHne npunoxeHus A
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Bunka
10 7 - ZPMATIEE4UI5BTE
Ta6numa 1
H3mepsaemoe
O6o3HaueHme HanmenoBanue
JaBJICHUEC

[IpeoOpazoBarelb 1aBICHUS

H30bITOUHOE
JI1-1-1,00-01M AI'bP.406239.011 TY waMepuTenbrbiit JIJ1-1-1,00-01M

Pasmeps! miis cripaBok.

MoMeHT 3aTsKKU IPU YCTaHOBKE MpeoOpazoBareis - He Oosee 25 H-wm.
Ha3naueHnue BHIBOJJOB COEIMHUTENS YKA3aHO HA pUCYHKe A.2.2.
BriBog 4 moakIr0YaeTcs TOABKO MPHU UCHOJIb30BAHUN KOMMYHHUKATOPA.

H>wnh e

Pucynoxk A.4 — I"'abaputHslii ueptéx npeodpazonarens J1J[-N-1,00-01M
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[IponomxeHne npunoxeHus A
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Tabmuua 1
N3mepsiemoe
O0o3HaueHne HanMmenoBanue
aBIIEHHUE

JJ1-1-1,00-05 AI'bP.406239.011 TY IIpeoOpazoBarenb JaBICHUS
n3mepurenbubi J1J1-11-1,00-05

JIJ1-1-1,00-06 AT'bP.406239.011 TY [IpeobpazoBarenb 1aBieHUs
Hs0prrounoe n3MmepurenbHbiii J/1-11-1,00-06

JJ1-1-1,00-07 AI'bP.406239.011 TV [IpeobpazoBaresnb 1aBieHUS
u3meputenbubiit J[J1-11-1,00-07

1. Pa3mepsl ams CipaBokK.
2. MOMEHT 3aTsDKKU MPU yCTaHOBKE IIpeoOpaszopaTes - He 6omee 60 H-m

3. Ha3nauenue BBIBOJIOB COCIMHUTENS YKA3aHO HA pUCYHKE A.2.5.

Pucynok A.5 — NabaputHslii uepTéx nmpeodpazoBaTeneit
JJ1-1-1,00-05, J/1-1-1,00-06, AJ1-1-1,00-07
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[IponomxeHne npunoxeHus A
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Tabauna 1
Nsmepsemoe
0603HaLIGHI/I€ HaI/IMGHOBaHI/Ie
JaBJICHUEC
Vis6rrousoe | JUI-F-1,00-08 ATBP.406239.011 Ty |  |\PeoOpasosatei, aasncius

n3meputenbubii J1J1-11-1,00-08

=

Pa3meps! 1t cipaBok.
MoMEeHT 3aTsKKH NPU yCTAaHOBKE TIpeoOpa3zoBaTes —

e 6osee 60 H-m

HaznauyeHne BHIBOIOB COCTMHUTENS YKa3aHO Ha pUCYHKe A.2.6.

Pucynoxk A.6 — I'abaputhslii ueptéx npeodpazosareneit J[J1-1-1,00-08
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[IponomxeHne npunoxeHus A

Tabauna 1
N3mepsiemoe naBieHne O0o3HayeHue HaumenoBanue

Coriacao

Tpunosxenus I J1-1-09 Bcex ucnonmHeHny

cornacHo Taomuue .1

Tabmura 2
b, Pazmep
MPUCOETUHUTEIILHOTO H3mepseMoe naBiieHue L, [JnuHa, HE OoJiee, MM

mTyInepa

M12x1,0 P <10 MIla 87

M12x1,0 P> 10 MlIla 100

M20x1,5 P <10 MlIla 87

M20x1,5 P> 10 MlIla 100

1. Pa3mepsl 11 CIIpaBoK.

2. MOMEHT 3aTsDKKH IPU YCTAaHOBKE TIPe00pa3oBaTeIs I MIPUCOCTIUHUTEILHOTO
mrynepa M12x1,0 ne 6onee 25 H-m, qyist M20x1,5 - ve 6osee 60 H-m.

3. Ha3zHaueHue BBIBOJOB COCIMHUTENCH yKa3aHO Ha pucyHKax A.2.2, A.2.3, A.2.5,

A.2.6.
4. BeiBog 4 MOJKIIFOYAETCS TOJIBKO MIPU UCIIOIB30BaHUN KOMMYHUKATOPA.

5. Bua A - coeuHHTENb JIEKTPHUUCCKUH (pa3bem).

Pucynok A.7 — IM'abGaputHsiil uepTéx npeodpazonareneii [/1-11-09 Bcex ncnonneHui
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[IponomxeHne npunoxeHus A

PeKOMCHI[yeMBIC MOHTAXHBIC FHéB,IIa AJIA YCTAHOBKHU HpCO6p&3OBaT€H€I>'I

0
&
~ _ M20x15
Mi2x1 - .
!
/ ! A 950
I £
f ’ N S ROS5 |
8 N
1 \/ 90°  |Rig 3.2
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o \ Y
S —4 // [
06,5 £
——— ©
_0125_
. 0207 _
MoHTaxHO€ THE3/10 AJIs MoHTaXHO€ THE3/10 AT
npeoOpazoBaTeneit npeoOpa3oBaresneit
co mrytepom M12 x 1 co mryuepom M20 x 1,5

i ]

VYcranoBka npeobpasoBareneii Ha paboyeit VYcranoBka npeodpazoBaresnieil Ha
MarucTpaiu paboueit MarucTpaiu
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[Tpunoxenue A.1

Ta6muua A.1 - Beibop ymotHenuit ipu ycranoske J1/1-11-1,00-01(M) M12x1

Temnepatypa Temneparypa
Tun Marepuan Pabouas cpena paboueii cpeibl | OKpy Karomiei
°C, no cpenpl, °C, o
[Taponur Bona, nap, rassl 120
HEarpecCUBHBIC
Pe3una rpynn Bona, Bo3ayx 40
1,2,3
Pesuna rpynn 4,5 | Boga, Bo3ayx 80
ViuioTHEHHE Pe3una Bona, nap, 120
MacJIOCTOMKas | BO3AyX, OCH3HH,
rpym 6,7,8 HedTh. Maca,
CIIUPTHI
He(TENPOTYKThI
dToporact Kucnortsi, 120
eJI0YH,
pacTBOPHUTENN
Pe3una rpynn 40
1,2,3
[Ipoknanka | Pe3una rpynm 4,5 80
(c yueTom Pe3una 120
2.2.12) MacCJIOCTOUKAsI
rpynm 6,7,8

Tabmuua A.2 - Beibop ymnorHenunii npu ycranoske J1/1-U-1,00-04(M), J11-U-1,00-05,
J1-1-1,00-06, JJ1-1-1,00-07, J1-1-1,00-08, 1J1-1-09 Bcex ncnoauenuit M20x1,5

Temneparypa | Temneparypa
Tun Marepuan PaGouas cpena paboueii cpeibl| OKpy Karolen
°C, no cpenpl, °C, o
[Taponur Bogna, nap, rassl 120
HEarpecCrUBHBIC
Pe3una rpynn 1,2,3 Bona, Bo3ayx 40
Pe3una rpynm 4,5 Bona, Bo3ayx 80
VIIOTHCHIE Pe3I/IHil Bona, nap, Bo3ayX, 120
MacJIOCTOMKasI OeHs3uH, HEPTh.
rpymm 6,7,8 Macia, CIUpTHI ,
HE(DTENPOTYKTHI
dToporact Kucnortsl, menouy, 120
pacTBOpUTENHU
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[Iponomxenue npunoxenus A.1

Ta6muna A.3 - Kopposuonnas ctoiikocTs ciiaBa BT-9 k Bo3aelCcTBHIO pa3InyHbIX

pabounx cpen

PabGouas cpena

XapakTepucTuka
KOPPO3HUOHHOW CTOMKOCTH

Kucnora azotnas (HNO3)
KOHIICHTPUPOBaHHasI

[TaccuBupyercs

Bopna, Bo3nyx

Boja ropsiuasi, map, nap neperperbii

Bopna mopckas

['a3bl HCAIrpCCCUBHBLIC

bensun, HedTh, HePTEITPOYKTHI, Maca,
CIIUPTHI

PactBopuTen HEOPraHUYECKUE

PactBoputenn opranndyeckue

PactBops! xJ10pHa0B

I"a3 xs0p (Cl,) BnaxxHbIi

Kucnora cepuas (H,SO,) pazbaBiacHHast

Kucnora consnas (HCI) pasbasiennas

Croek

Kucnora miasukoBas (HF)

Kucnora cepras (H,SO,), mpu T =
+25 °C, KOHIEHTPUPOBAHHASI

Kucnora consnas (HCI), mpu T = +25 °C,

KOHILICHTPUPOBAaHHAas

Kucnora azotnast (HNOj3) pasbasienHas

Kucnora tpudropykcycHas

Kucnora docdopnas ropsuas

Kucnora maseneBas

Kucnora mypaBpunas

[I{es09M KOHIEHTPUPOBAHHBIE

Hecroek
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[Tpunoxxenune A.2

HaznaueHue BBIBOJOB COCHHHHTGHGﬁ Hp606p330BaTeHeﬁ

KonTtakTsl Llenb [Ipumeuanus
1 + Unut
2 OO0mmii coenuHeH ¢ 4
3 Brixon Ussix = f(P)
4 OO0wuit COEJIMHEH C 2

Pucynoxk A.2.1 — Ha3HadeHne BHIBOJIOB DJICKTPUUECKOTO COSTMHUTEIS
npeodpazosareneit J[/1-11-1,00-01 ¢ BEIXOIHBIM CUTHAIIOM 1O HAIMIPSIKEHUIO

KoHTakThI Lenb ITpumeuanus
1 + Unut
2 OO0mmit
3 Brixon Usbix = f(P)
4 PRG

s mpeobpazorareneii J1J1-11-1,00-01M BeiBoa 4 mOAKITIOYAETCS TOIBKO MPU

HCIIOJIb30BAHNH KOMMYHHKATOPA.

Pucynok A.2.2 — Ha3naueHue BbIBOJOB 3JIEKTPUUECKOTO COEAMHUTEIS
npeodpazosareneit [1J1-1-1,00-01M, J1-U-09-Umin-Umax ¢ BEIXOJHBIM CUTHAJIOM 10

HAIPSHKEHUIO

KoHTakTh! Ilenn ITpumeyanus
1 + Unut

2 OO0mmit coenuHeH ¢ 4

3 Brixos Uskbix = f(P)

4 OO6muii COEJIMHEH C 2

Jns mpeoOpazosateneit JJ1-11-1,00-04, JI/1-U- 09-4-20 MA BbIBOABI 2,4 COCTUHUTEIS
HE MOAKIII0YATh.

Pucynoxk A.2.3 — Ha3HaueHne BHIBOJIOB DJIEKTPUUECKOTO COSTMHUTEIS
npeoOpazosareneit JI/[-1-1,00-04, J1/1-1- 09-4-20 MA c BBIXOAHBIM CUTHAJIOM I10 TOKY

KoHTakThI Lenb ITpumeuanus
1 + Unur
2 PRG
3 Brixog IBbix = f(P)
4 Kopnyc

BBIBO,II 2 MMOAKIOYACTCA TOJIBKO IIPHU UCITOJIb30BAHNH KOMMYHHUKATOpPA.

Pucynok A.2.4 — Ha3naueHue BbIBOJIOB SJIEKTPHUUECKOTO COSTUHUTEIS
npeoOpazosareneit J[/[-1-1,00-04M ¢ BBIXOTHBIM CUTHAJIOM TIO TOKY
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[Iponomxenne nmpunoxxenus A.2

KoHTakTh! [enp ITIpumeyanus
1 + Uniur
2 OO0mmit
3 Brixon IBbix = f(P)
4 PRG

s mpeoOpazosareneit JJJ1-N-09-0-5 mA, J1J1-1-09-4-20 MA(3) BbIBOX 4

COCOMHUTCIIA HC ITOAKIIOYATh.

Pucynok A.2.5 — Ha3naueHue BbIBOJOB 3JIEKTPUUECKOTO COEAMHUTEIS
npeodpazosateneit [1J]-1-09-0-5 mA, JI/1-11-09-4-20 MA(3) ¢ BBIXOJHBIM CUTHAJIOM

10 TOKY
KonTakTsI ens IIpumeyanns
1 + Unut
2 OOmwmit
3 DATA-
4 DATA+
5 Anpec 2 3ambikanue Aapec 0 mHa O6mmit
6 Anpec 1 omnpenenseT HHTepenCHbIN aapec
7 Anpec 0 YCTPOUCTRBA.
O6paboTka aapecHbIX muH Anpec 1,
Agnipec 2 He TPOU3BOIUTCS

Pucynoxk A.2.6 — Ha3HaueHue BHIBOJIOB DJIEKTPUUECKOTO COSTMHUTEIS
npeobpazosareneit J1/[-1-1,00-05, /1/1-1-1,00-06, JI/1-1-1,00-07, J1-1-09-RS485 ¢
BBIXOJIHBIM cHUTHaJIOM RS485

KoHTakThI [enn [Ipumeyanus
1 + Unur
2 Oomui
3 CAN_H
4 CAN_L

Pucynok A.2.7 — Ha3HadeHue BBIBOJOB JICKTPUUCCKOTO COCTMHUTES
npeodpazosareneit JI/[-1-1,00-08, 1/1-11-09-CAN c Beixogasim curaaiom CAN
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[Ipunoxenue b

(oOs3aTenbHOE)

CxeMbl BHEIITHUX JICKTPUYECKUX COEIUHEHUM peoOpa3zoBartelieit

G
+ -
O @)
10
OOwwmii| 2 © ®
p Ruarp
Brixogn| 30 )
O6mmii| 4 O
\

VAR

1 - nmnpeoOpa3oBarelnb 1aBICHUSI U3MEPUTEIbHBIN;
2 - xontakTel coequnutens 2PMJIT18bB4I1115B1B,;
G - HCTOYHUK IUTAHUS,
P - wu3MmepsemMoe aBiCHUE;
Ruarp - compoTuBieHHE Harpy3KH ( BKJIIOUAs COMPOTHUBIICHUE JIMHUU CBS3H).

Pucynok b.1 CxeMa BHENTHUX JICKTPUYECKUX COSTUHECHUIM
npeobpazosareneit JI/1-11-1,00-01
¢ BeIXOAHBIM curaaioMm ot 0,5 10 5,5 B
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[Iponomxenne npunoxenus b

G

+ -

o @)
+Unur | 1 O

OOwwmii| 2 O °

P Ruarp

Brixon| 30
ITporp.| 4.0
\

VAR

1 - nmnpeobpa3oBarelnb 1aBICHUS U3MEPUTEIbHBIN;
2 - xontakTel coequnutens 2PMJIT18b4I1115B1B,;
G - HCTOYHUK IUTAHUS,
P - wu3Mmepsemoe aBieHUE;
Ruarp - compoTuBieHHE Harpy3KH ( BKJIIOUAs COMPOTHUBIICHUE JIMHUU CBS3H).

HpI/IMeanI/IC: BBIBO/I 4 COCIMHHNTCIIA HC ITOAKIIIOYATDh

Pucynok b.2 CxeMa BHENTHUX JICKTPUICCKUX COSTUHCHHM
npeobpazosareneit [1/1-11-1,00-01M, ¢ BeixoansiM curaaioM ot 0,5 10 5,5 B,
npeobpazoBateneit JJ/[-1-09 ¢ BeixogusiM curHanoMm oT 4 10 20 MA ¢ TpeXnpoBOAHON
cxeMoi u3mepenus, nmpeoopasosareneit [1J1-M-09-Umin-Umax
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[Iponomxenue npunoxenus b

O+
O

+Unut | 19—

20
P Ruarp
IBBIX=f(P) | 3Q—
40, \ 3
AV
2
1

1 - npeoOpa3zoBaTeinb AaBICHUS U3MEPUTEIIbHBIN;
2 - koHTtakThl coequauTenas 2PMJ/[T18B4I115B1B;
3 - BHCHIHSAA dJICKTPHUYCCKAs JUHUS CBS3H,
G - HCTOYHMK ITUTAHUS,
P - wu3Mepsemoe naBjicHUE;
Ruarp - conpoTuBieHHe HAarpy3ku ( BKIKOYask COMPOTUBJICHUE JTMHUH CBSI3H).

[Ipumeuanue: BBIBOJIBI 2,4 COCAMHUTES - HE TTOAKIIOYATh

Pucynok b.3 CxeMa BHENTHUX JICKTPUICCKUX COSTUHCHHM
npeobpazosareneii JI/1-1-1,00-04(M) ¢ BbixoaHbIM curHasioMm oT 4 1o 20 MA
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[Iponomxkenne npuioxenns b

G
o+ Q
1 S1
3
m\ o
AY
Konrakr C1
— 11
COCITHHHUTEJISI I Ii
P oy
- — ——
Y RP1 RP2

1 - npeobpazoBareib 1aBICHUS U3MEPUTEIbHBIN;
JIC - JIMHUSA CBS3H,
Cl - HenossipHbIH KoHAeHCaTOp (Hampumep, Tuma K10-17) emkocteto ot 15 H® no 40 HD ¢
HOMHUHAJILHBIM pab0uYrM HaNpsoKeHHeM He MeHee 63 B;
G - peryinupyeMblil HCTOYHHUK MUTaHUS TTOCTOSTHHOTO TOKa, Hanpumep b5-8;
PG - ocmwmorpad, Hanpumep C1-93;
PV1 - BoabsTMeTp M(POBOI MOCTOSHHOTO TOKA Kjlacca TOYHOCTH He Xyxe 0,2, Harmpumep,
B7-40;
PV2 - BonbsTMeTp 11u(poBOIi MOCTOSHHOTO TOKA Kiacca TouHOCTH He xyxe 0,02, nanpumep,
HP 34401A;
RP1 - noGaBouHOE CONMPOTUBIIEHUE HATPY3KH - Mara3uH CONpoTuBiieHni, Hanpumep P4831;
RP2 - wusMmepurenbHOE COMPOTHBIEHUE HATPY3KH - Mara3uH CONPOTUBICHUH, Hanpumep P4831,;
S1 - BBIKJIIOYATEIb,
P - KkanuOpatop aasienus (mpum.6)
IIpumeuanusi.
1. Jlns mpeob6pasosatencii /1J1-11-1,00-01(M),
JJ1-1-09-Umin-Umax —RP1 =0 0OwM, RP2 =10 xOm.
2. Jlnsa mpeobpazosareneit [1J1-M-09-0-5 MA — RP1 = 0 Om, RP2 = 250 Owm.
3. Ius npeobpazosareneit JJJ1-1-09-4-20 mMA (3) — RP1 = 0 Owm,
RP2 =50 Owm.
4. C1 nomyckaercs HE yCTaHABIUBATh.
5. Jlomyckaercs 3aMeHa MEPEINCICHHBIX TIPHOOPOB HA APYTHE C AHATIOTUYHBIMH WITH JTyYITHMH
METPOJIOTHIECKUMH XapaKTEPUCTUKAMH.
6. OtanoH enuHuIbl naBieHus 1 paspsga B awmanaszone 3HadeHuidt ot 0 mo 700 xIla. KamuOGparop-

koHTpoiuiep nasneHus DJIMETPO-ITackans AO07/AO01P. Jlnamazonbl m3mepenuii ot mumuyc 0,1 1o mmoc
0,1 MIIa, ot 0 go 0,7 MIla, mpeaenbl H0MycKaeMOi OCHOBHOM OTHOCHTENbHOM morpemnocty = 0,025 % ((40-
100) % /1), npenenbl nomyckaeMoi OCHOBHOM mpuBeaeHHo# morpemHocty  + 0,025 % ((0-40) % JAN)).

DTanoH eauHUIbl naBieHus 1 paspsiga B nuama3one 3HadeHuid ot 0 go 30 MIla. Kanubparop naBneHus
CPC8000. Inanazonsl uzmepenuii ot 0 10 4 MIla, ot 0 5o 10 MI1a, ot 0 1o 30 MIla (ms kaxxa0r0 AUANA30HA
0,005% BIIN 0...50% nuamasona, ganee 0,01% MB).

OrtanoH enuHMLBI JAaBieHus 1 paspsga B auamasoHe 3HadeHuil ot 4 mo 250 MIla. Manomerp
rpy3omnopiraeBoit P3860-MPA. JInana3on usmepenuii ot 4 1o 250 MIla. Knacc tounoctu 0,015).

Pucynok b.4 Cxema BKITI04eHUs! TPUOOPOB MPH MPOBEPKE IMapaMeTpoB IpeoOpa3oBaTeeit
ucnonaenuit JIJ1-1-1,00-01(M), JI-M-09-Umin-Umax, JJ/1-1-09-0-5 mA, JI/1-1-09-4-20 mA (3)
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[Iponomxkenue npunoxenus b

e
+ -
) 51 o 'ﬁl
\
%
_ wapmens || e el
= —l ;
— 1 P {1
T‘ Y RP1 EP?
1 - mpeoOpa3zoBaTenb NaBICHUS U3MEPUTEIIbHBIN;
JIC - 7uHUHA cBS3W,
Cl - wenomsipHblid KoHaeHcaTop (Hanpumep, Tuna K10-17) emkocthio ot 15 HO no 40 HO ¢
HOMHHAJIBHBIM pab0YNM HampspkeHueM He MeHee 63 B;
G - perynupyeMmblii HCTOYHUK MMUTAaHUS TOCTOSHHOTO TOKa, Hanpumep b5-8;
PG - ocuumiorpad, nanmpumep C1-93;
PV1 - BoabTMeTp HM(pPOBOH NOCTOSIHHOTO TOKA Kiacca TouHocTH He xyxke 0,2, Hanpumep, B7-
40;
PV2 - BoapTMeTp LHH(]POBOI MOCTOSIHHOIO TOKa Kilacca TouyHocTu He Xyxe 0,02, nanpumep, HP
34401A;
RP1 - noGaBouHOE COMPOTHBIICHHUE HATPY3KHU - MarasuH COMpOTHBIEHUH, Hanpumep P4831;
RP2 - wu3MmepuTensHOE COMPOTUBIICHUE HATPY3KH - Mara3suH COMpoTuBIeHNH, Hanpumep P4831;
S1 - mepexmroyaTenb.
P - kamubOpatop maBiacHus (mpum.5)
[Ipumeyanus.

1. Jlns npeo6pasosareneii JI/1-1-1,00-04(M), 1/1-1-09-4-20 mA -
RP1 =450 Om, RP2 =50 Owm.

2. C1 nomyckaercsi HE yCTaHABIINBATh.

3. Hnsa npeobpasosareneit /I/1-1-1,00-04M BbiBOJ 2 HE TOAKITIOYATD.

4. JlomyckaeTcsl 3aMeHa NIEPEYNCIICHHBIX IPUOOPOB HA IPYTHE C aHAIOTHYHBIMH WM JTyYIITHMHE

METPOJIOTHUECKUMHU XapaKTePUCTHKAMHU.

5. Dranon eaunuibl qaBnenus 1 paspsiga B auanasone 3Hauenuii ot 0 go 700 kI1a (cm. nmpum.6 Puc.b.4).
DTanoH equHUIBI qaBieHus 1 paspsiaa B quanasone 3Hadenuit ot 0 1o 30 MIla (cm. npum.6 Puc.B.4).
DTanoH equHUIBI TaBieHus 1 paspsna B quana3one 3Hadenuit ot 4 no 250 MIla (cm. npum.6 Puc.b.4).

Pucynox b.5 - Cxema BkITtou€HUS IPUOOPOB TIPH MPOBEPKE MapaMeETPOB
npeobpazosareneit ucrnonnenui [1J1-11-1,00-04(M), JJ1-1-09-4-20 mA
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IIponomkenue npuinoxenus b

1 - TpeoOpa3oBartesb AaBICHHUS H3MEPUTEIILHBIN;
UP - JIMHMS CBSI3H,
G - peryJupyeMblii HICTOYHUK MTUTAHUS MMOCTOSIHHOTO TOKa, HarnpuMep b5-8;
P - kanuoOpatop aasneHus (mpum.3);
S1...S3 - Ttym0Oaep, nanpumep MT-1

[Ipumevanus:

1. JlomyckaeTcs 3aMeHa MepeunCIICHHBIX TPUOOPOB Ha IPYTrHe C AaHATOTUYHBIMH WIH Ty YITUMH
METPOJIOTUIECKUMH XapaKTEPUCTHKAMH.

2. Jns mpeobpasoBateneii ucnonnenus J1/1-M-1,00-06 o6pabotka agpecHbix mmH Al..A2 B COOTBETCTBHE C
IPOTOKOJIOM 0OMEHa HE TIPON3BOIUTCS.

3. DranoH equHUIBI 1aBieHus 1 pa3psaa B nuanazone 3Hauenuit ot 0 no 700 k[1a  (cm. mpum.6 Puc.b.4).
DralioH eAWHHUIIBI AaBieHus 1 paspsiaa B nuanasone 3Hadenuit ot 0 1o 30 MIla (cm. mpum.6 Puc.b.4).
DTanoH equHUIB naBieHus 1 paspsiia B quana3zone 3Hadenuit ot 4 no 250 MIla (cm. npum.6 Puc.b.4).

Pucynok b.6 Cxema BKIIIOU€HUSI TPUOOPOB

IIpU MPOBEPKE MapamMeTpoB rpeoOpazoBareneit
JJ1-1-1,00-05, J1/1-1-1,00-06, A1-1-1,00-07, 11-1-09-RS485
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[Iponomxenne npunoxenus b

1 - mpeoOpaszoBaTeib AaBICHUS U3MEPUTEIIbHBIN;
UP - TNPUEMHHUK KOJIOBOTO CUTHAJIA,
G - peryJupyemblid MICTOUHHUK MUTAaHUSI TOCTOSHHOIO TOKa, Harpumep b5-8;
P - Kanubparop faBieHus (IpUM.2)
IIpumeuanue:

1. Jlomyckaercs 3aMeHa MEPEUNCICHHBIX TPUOOPOB Ha IPYTUE C AHATOTHUHBIMH UJTH JTy4IITUMU

METPOJIOTHUECKUMHU XapaKTePUCTHKAMHU.
2. DTaloH eAMHUIBI AaBicHus 1 paspsaa B quamasone 3HaueHuii ot 0 g0 700 xI1a  (cm. mpum.6 Puc.B.4).

DTaJloH eAMHUIIGI AaBieHus 1 pa3psiaa B quamna3one 3HaueHuid oT 0 1o 30 MIla (cm. npum.6 Puc.b.4).
DTalloH eAMHUIIBI AaBlicHus 1 pa3psaa B quama3one 3HaueHuit ot 4 10 250 MIla (cm. nmpum.6 Puc.b.4).

Pucynok b.7 Cxema BKIIIOU€HUSI TPUOOPOB
pu IPOBEPKE MapaMeTpoB npeodpazosareneit J1/1-1-1,00-08, J/1-1-09-CAN
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[Ipunoxenue B
(o0s3aTenbHOE)

Pe3ucTopsl ycTaHOBKHM HYJIS U AMaNa30Ha Mpeodpa3oBaTesiel HCIIOJTHEHUH
JJ1-1-1,00-01 u J/1-1-1,00-04

Peznctop yeraHoEEN
THANa30Ha

Peanctop vcTaHoBERM
HY A

[Ipumeuanune - Ha npeoOpazoBatensx ¢ naroi Beimycka panee 08.2005 pacnionoxenue
PE3UCTOPOB MOJACTPONUKH HYJIS U IMAa30Ha MPOTUBOIOJIONKHO, TPUBEAEHHOMY Ha
PUCYHKE.
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IIpunoxenue I
(o0s3aTenbHOE)

CtpykTypHas cxema yCcJIOBHOI0 0003HaueHus npeodpaszoparened napnenus 1J[-1-09

BCEX HCIIOJTHEHUU

O603HaueHue
Homep |y 5 1314] 5 6 718109 10
MTO3UIIUHI
npumep | JIJT - U | XXX]|X|09|4-20mMA(3) | DXXXX-XXXX-X | tXX [KXX|LXX| AI'BP.406239.011TV
Howmep
O3UINH Conepxanue
B 0003H.

1 HaunmenoBanwue cokpamennoe — JIJI-U (natuuk 1aBiaeHHs U3MEPUTEIILHBIN)

BepxHuii mpenen wusmepenust (BITM), B MIla (emuuuimr wsmepenus «Mlla» He
yKa3bIBatOTCs) - B cOOTBETCTBUU € psiaoM 1o ['OCT 22520 wiin B COOTBETCTBHU € 3aKa30M,
JUIs TipeoOpasoBaresieil M30bITOYHOrO AaBieHusi — paspexenus UB I 3anuceiBaercs
CJIEAYIOINUM 00pa3oMm:

2 CHavajga CO 3HAaKOM «-» TMHIIETCS 3HaueHue paspexenuss - BIIM wusmepsemoro
pa3pexeHus, 3aTeM CO 3HAaKOM «+» 3HaueHue Wu30bIToyHOro namienus - BIIA
M3MEpSEMOT0 U30BITOYHOTO JIABJICHHUS,

Juist ipeoOpas3oBareneil paspexxenus B «-» He numercs

3 BUJT H3MepsieMoro aapienus (tabnuma I'.1)

4 KOJ UCIIOJIHEHUS

5 KOJI BBIXOJIHOT'O CHT'HaJIa ¥ TuHUY (Tabuuia I.2)

6 ko Mojienu (OykBa U IeBATH udp)

OykBa BUJI 3JICKTPOHHOTO0 OJ1oKa (Tadmuia I'.3)
mepeas muGpa KOJ[ KJIMMAaTHYECKOT0 McnonHenus (Tadauia I°.4)
i OykBa

BTOpas uugpa

TpeThs uudpa

KOJI TIPEJIENIOB JIOITYCKAaeMO OCHOBHOM MPUBEIECHHOM MOrPEITHOCTH U3MEPEHHUS
(rabmuma I'.5)

KOJI IIPEIEIIOB AOIYCKAEMOU TONOJHUTEIbHON PUBEACHHON ITOIPEIIHOCTH, BBI3BAaHHON
U3MEHEHHEM TEMIIEPATYPbI OKPYKAoIIEero Bo3ayxa or (2312) °C Ha kaxasie 10 °C
(tabmuma I'.6)

YyeTBepTas KO MPUCOSAUHHUTEILHOTO pa3Mepa (MOHTaXHOM YaCTH) TSI COSAMHECHHUS ¢ BHEITHEH
mudpa  [ruapaBiIMyecKoil (MTHEBMATHYECKOM) JTMHUEH U 3a3emicHueM (Tadmuma [7.7)
nsTast 1udpa [Koa BUa MHIMKALUK BEIXOJHOTO curHaia (tabmuia I7.8)
6-51 1 KOJI COSMHUTEIIS JIEKTPUIECKOTO IS COSTUHEHUS C BHEITHEH JIMHUEH CBSI3U
7-s1 uudpsl  |(tadmwmia I'.9)
8-1 mudpa |kox rpymnmsl neuteBaaro3amutsl 1o 'OCT 14254 (tabmuina I'.10)
9-st mudpa  |[KOA AMANa30Ha HaMpsHKEHWH mutanus (taduma I1.11)
7 KOJI BpEMEHH OTKJIMKA BBIXOJHOTO curHama, t30 momyckaeTcs He yKa3bIBaTh
(tabsmuma I'.11a)
8 K01 KOHCTpYyKTUBHOTO HcnonaeHus. KOO nomyckaercst He ykaspiBath (Tabmnuia I'.12)
9 Jnaa xabens LXX (1iesoe 4uciio KpaTHoe OJHOMY METPY, He MOKeT nmpeBbimiats 300 M),
YKa3bIBAETCS TOJIBKO JUISl M3JIENHHN ¢ KabeeM
10 O6o03Havyenne Texuuueckux ycmopuit (TY)
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[Iponomxenne npunoxenus [’

Tabnuua Il — Bug usmepsieMmoro naBjieHus

Obo3HaueHme Bunx n3mepsiemoro naBiieHUs
41 npeoOpazoBaTeau U30BITOYHOTO AaBICHUS
1B npeoOpa3zoBaTe I H30BITOYHOTO JABJICHHUS - PA3PEIKCHUS
B npeoOpazoBaTeNN pa3peKEeHUs

Taonuna [.2— Kox BEIXOIHOTO CUTHAJIA

Kon BrixogHoi curnan [Ipumeyanue
CAN upposoit — gopmatr CAN —
RS485 uppoBoit — Gopmat RS485 —
AHAJIOTOBBIH, TOCTOSIHHOTO TOKa, | PO IPOBOAHA IMHHA
0-5 MA o1 0 10 5 MA IUTAHUS ¥ U3MEPEHNS,
Bo3pacratomuii ot 0 10 5 M 10 TOCT 26.011
4-20 MA aHaJIOTOBBIN, IIOCTOSIHHOI'O TOKa, JIBYXIIPOBOJIHAS JINHUS
Bo3pacrarontuii ot 4 1o 20 MA [IMTaHUA W USMCPCHUA,
o I'OCT 26.011
4-20 mA (3) AHAJIOTOBBIH, MTOCTOSITHHOTO TOKA, TPEXIPOBO/IHAS JINHHSA
Bo3pacratouii ot 4 1o 20 MA ITATAHWS 1 H3MCPCHHA,
mo 'OCT 26.011
ot Umin o Umax,
Umin ykassiBaercs mudpoii aHAJIOTOBBIN, HAIIPSKEHHE
10

Umax yka3biBaercsa uudpoi B
npeaenax ot 4 no 10 B

ot Umin o Umax (B)

Tao6numa ['.3 — Bung anekrponHoro 610ka

O0o3HaueHUE

Bup snextponHoro 6ji0ka

D

¢ udpoBoii 06pabOTKOM CUTHAIA

Taonuna 4 — Kox k1uMaTHU4ECKOT0O UCIIOTHEHUS

Bun
KJIMMaTH4Y€CKOTO [IpenenbHbIC 3HAYCHUS
Kox VCIIOJTHEHUS U TeMIIepaTyphbl OKPYKAIOIIEro BO3TyXa
KaTeropus npH 3Kcruryaranu, °C
pa3MeneHus
3 VY2 ot munyc 50 10 mTroc 80
M V2 ot munyc 40 no mmoc 125
R V2 ot munyc 60 no muroc 100
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[Iponomxenne npunoxenus [’

Tabnuua I''5— Koxa npenenoB gomyckaeMoi OCHOBHOM MPUBEACHHOMN

IMOTPCIIHOCTHU U3MEPCHUA

Kon | Ilpenenst gomyckaemoii OCHOBHOM NMPUBEIEHHOM norpemnocTy, +y, % ot BITU
3 0,25
4 +0,5
5 +1,0
6 +1,5
Tadbnuuma I.6 — Koa mnpeaenoB 1g0nycKaeMoW  JIOMOJHUTEIBHOMN
TEMIEPATYPHOU NMPUBEACHHON NOTPEIIHOCTH U3MEPECHUS
[Ipenensr normyckaeMon JONOMHUTEIBHOU TPUBEIEHHONW TOTPEIIHOCTH, BBI3BAHHOM
Kon MU3MEHECHHUEM TeMIIEPaTyphl OKpYKaromero Bozayxa ot (23+2) °C
Ha kaxasle 10 °C, % or BIIU
1 +0,10
2 +0,15
3 +0,25
10,15 nns TemneparypHoro auarnasona ot muHyc 40 o mroc 80°C;
7 10,25 % nnsa TemrepaTypHbIX quana3oHoB oT MuHyc 40 1o munHyc 55°C
u ot 80 mo 125°C
Taonunma I'.7 — Koa npucoequHUTEILHOr0 pasMepa (MOHTaKHOW YacTH) s

COCIMHCHHS ¢ BHEUTHEH rujpaBindeckoi (THEBMaTHUCCKOMN) IMHUCH U 3a3eMIICHUEM

Kon

[IprcoenIMHUTENIBHBIE pPA3MEPBI

Mtyuep M12x1,0

[ryuep M20x1,5 nnst coequnenust Tuna 3, ucnojuenue 1, mo 'OCT 25164

1
2
X

[rynep M12x1,25

Taonuna .8 — Kojg Buna nHaIMKaIMu BEIXOAHOIO CUTHAIA

Kon

Haynmune nankaropa

0

0e3 MHIUKALIUA

Tao6numa 9 — Koa coequHuUTENS SIEKTPUIECKOTO IS BHEIITHEH TUHUU CBS3U

Kon Tun coequHUTENS Tpumeyanue
10 [puka 2PM/IT18B41115B1B %\Tﬁg éﬁhéfgsll%nmmm]a i
13 |puaxa 2PMIJI18BAII5E2 ;%ﬁ;gi?gg élIig%ef)Ka 2PMJIT18KITHAI'5B1B unu
14 |sunxa 2PMTI18B711I1E2 ;%II\IZI%TlI/gEIﬁIIIj 7(113%3361T)Ka 2PMJIT18KITH7I'1B1B nnu
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[Iponomxenne npunoxenus [’

[Iponomxkenne Tabmuupl ['.9 — Kog coequHuTeNs 371€KTPUYECKOTO sl BHEIIHEH
JIMHUU CBSI3H

Kox [Tum coenuauTens [Tpumeyanune
(Pozerka 2PMJIT18KITH7I'1B1B unu
15 |Buika 2PMTI18b71111B1B 2PMT18KITH7I'1B1)
(Pozerka 2PMJIT18KITHAI'5B1B unu
17 jprka 2PMILAHIL 2PMJI18KITHAT5B1)

Taonumna I''10 — Kox rpynms! neuieBnaro3antutsl mo I'OCT 14254

Kon O0o03HauyeHue

0 IP54

Tao6nuna I''11— Kox nuamazona HanpsoKeHUN TUTAHUS

Kon Jnama3oH HanpspxeHus, B
1 ot 8 10 30
3 ot 12 no 36
D ot 9 10 30
E ot 14 no 36

Taonmnuma I'.11la— Kox BpeMeHU OTKIIMKA BBIXOJIHOT'O CHTHAJIA

Kon | Bpemst oTkiMka BBIXOJHOTO CHTHAIA MMPU CKAYKOOOPa3HOM M3MEHEHUHU JaBJICHUS,
Mc, He Ooiee

30 30
20 20
10 10
02 2

Tao6numa I'.12 — Ko KOHCTPYKTUBHOTO HCTIOTHEHUS

Kon Martepuai MmemMOpaHbI Marepuainsl, Howmep pucynka
KOHTaKTUPYIOILIHE C NPUIIOKEHUS A
M3MEPSEMOM Cpenoin
00 Turanoseiii cinaBs BT-9 | Turanossrii ciutas BT-9 mo
o OCT 1.90006 OCT 1.90006. Cranb A7
12X18H10T
50 Turanoseiii cinaB BT-9 | Turanosei crutaB BT-9 mo
o OCT 1.90006 OCT 1.90006. Cranb A7
12X18H10T, Viton
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[Ipunoxenue /1
(oOs3aTenpHOE)
[IpoTokon o6Mena npeobpazosareneit nasnenus J1/1-11-1,00-05

Hacrosmuit mpoTokoa oOMeHa pacpOoCTpaHsIeTCsl Ha MPeoOpa3oBaTeNy AaBICHUS
usmeputensabie J[J1-M-1,00-05 ¢ uatepdeiicom RS485.

1. OcHOBHBIE MOJI0KEHHS

1.1. Ckopoctb 0O6MeHa o uHTepdeiicy cBs3u MoxkeT O0b1Th 57600 nnu 115200 60..
[Ipu nHMIIMATHM3AIME KOHTpOJUIepa cKopocTh ycranaBnuBaercs 115200 607,

1.2. TlepekmtodyeHne CKOPOCTH OOMEHA TIPOM3BOJUTCS AaBTOMATUYECKH TIPHU
MIPEBBINICHUN JOYCTUMOTO YPOBHSI OIITHOOK.

1.3. Kaxnpiii mnepenaBaemblii OallT COACPKUT OJIMH CTApTOBBIA OuUT, 8 OUTOB
JTAHHBIX, apecHbIi OUT (9 OUT TaHHBIX) U OJWH CTOTIOBBIN OWUT.

1.4, Kaxnpiii mnepenaBacMblii OalT 3amuiiaeTcsa KOAOM XOAMMUHIA, cTrapiias
TeTpaja ABJISETCS MHPOPMAIIMOHHOM, MIIaJIIIIasi COJIEPIKUT KO/I.

Kozapl XommuHrra ajis aapecHoro 6aita (9 OUT maHHBIX paBeH 1):

$0B,$14,$25,$3A,$46,$59,$68,$77,$87,$98,$A9,$B6,$CA,$D5,$E4,$FB;
11 MHPOPMaIMOHHBIX 0aiToB (9 OuT nanHbIX paBeH 0):
$00,$1F,$2E,$31,$4D,$52,$63,$7C,$8C,$93,$A2,$BD,$C1,$DE ,$EF,$FO.

1.5. IIpeobpasoBarenu B uHTepdeiice CBS3U SBISIOTCS BEIOMBIMU yCTPOMCTBAMHU,
MI03TOMY KaXK1asi TPaH3aKIUS HHUITUATH3UPYETCS BEIYIIIUM yCTPOMUCTBOM (MacTepom).

1.6. Kaxnmas mochutka HaumHAETCsl OATOM ajpeca yCTPOMCTBA, JIsl KOTOPOTO OHA
IpeaIHa3Ha4YeHa, TMPU3HAKOM anpeca CiaykuT 1 B aeBsitom Oute. Bece mocnemyromme
OaiThl TOCBUTIKH, B TOM YHCJIE€ OTBET MPeoOpa3oBaTeNsl TMEPENAIOTCS C HYJEBBIM
3HaueHueM 9 oura.

1.7. Bropoii  0OaliT TOCBUIKM  COAEPKUT  aAPeC  BHYTPU  CTPAHULIBI
(nadopmarmonnsie 6uthl 0..2) u pu3Hak onepaiyu B oure 3 (1 — 3amuce, 0 — ureHue).

1.8. Tpertwnii 6alT COIEPKUT HOMEP CTPAHHUIIBI.

1.9. Jlanee cienyroT 4 Gaiita uH(popmaiuu K (0T) yCTpOHCTBa, CHaYala CTapIIni
noJy0aiT, 3aTemM Miaamui ( Bcero 2 Oaita HHPpOpPMAIUH).

1.10.YcraHoBka aapeca npeoOpazoBarensi OCYIIECTBISECTCS 3aaiKol MepeMbIUeK B
ka0enpHOM uacTu paszbeMma, ¢dopmar aapeca A2..A0 COOTBETCTBYET CIEAYIOIINM
BBIBOJ/IAM pa3bema:

A0-7
Al-6
A2 -5,

0 — 3anaiika nepeMbiuku Ha oOmuii (1 — ee oTcyTCcTBHE).
1.11.3naueHne U3MEpsSIEMOTO AaBJCHUS IepeaaeTcsl BYXOaWTHOW BEIWYMHOM, B
COOTBETCTBHE ¢ BhIpakeHueM (1):

R = (1+P)*5898,2 (1)

rae R — BennuunHa, nepenaBaemas o untepgency cBssuy,
2
P — 3HaueHue AaBiieHUs B MarucTpany, kl'c/ cm”,
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Crapmmii 6aiiT B nHTEpdelice CBI3U ePeIaeTCs MEPBHIM.

2. PacnpenejeHue naMsaTH

2.1. Anpec mpeoOpa3oBaressi, Kak BEIOMOTO YCTPOMCTBA MOXET JieXaTh B
nuarnasone or 0 70 7, mpW 3TOM HCHOJNB3YeTCS CTpaHUYHAs ajpecanus HamsTH C
HCIIOJIb30BaHUEM TPEThEro 0aiTa HHUIHMATN3UPYIOIIEH YaCTH MOCHUIKH.

2.2. Pacripenenenne  obmacté  maMsATH  TpeAcTaBieHo B Tabmume 1.
[TocnenoBateabHOCTH TIEpeIaBaeMbIX (IPUHIMAEMBIX) OAUTOB COOTBETCTBYET MOPSAKY
UX cJeloBaHus B TaOIHIIE.

Tabmuma 1 Pacnpenenenue namsatu

Anpec Anpec 3HaueHHe [Iprumeuanne
BHYTpHU CTpaHHUIIBI
CTpaHHIIBI
0..7 0 Pesepr
0..3 1 Pesepr
4 1 JlaTa mocnenHeit kamuOpPOBKH -, ICHb
5 1 JlaTa mocnenHeit kamuOpPOBKH Mecs, rox
6..7 1 Pesepr
0..7 2 Pesepr
0..3 3 Pesepr
4 3 3HaueHne KaaubpoBOYHOTO ®opmat IEEE754, iporieHTHI OT Juana3oHa
k03¢ urmenta (1-2 GaiiTh) W3MEHCHUsSI CHTHAJIA
5 3 3HaYeHHE KAITHOPOBOYHOTO
k02 puimenta (3-4 GaiiTh)
6 3 Peseps
7 3 Komana kamu6poBku (IepBblii 3HadyeHns KaTuOpOBOYHOTO Oaiira:
Gaiit) u copoca (BTopoii Gaiit). 01 — rekyriee 3HaYEHHUE AaBIECHHUS OyaAET
[Mpu3Hak KOMaH/IBI CHUIMAETCS TOCIE | 3aMHCAHO B KAYSCTBE HAYAIBHOTO CHUTHAJA,
€€ BBINOJIHECHUS 03 — B KauecTBE HAYAJIBHOTO CUTHAIA OyIeT
3aMKCaHO 3HAYCHHE KaTHOPOBOYHOTO
k03¢ ¢unneHra;
04 — Texymiee 3HaUYCHUE JABIICHUS OyIeT
3alUCaHO B KAYECTBE BEPXHETO Mpejesa
HU3MEpEHHS,
05 — BepxHHMii Ipeen U3MepeHus OyIeT
OTKOPPEKTHPOBAH Ha BENUYMHY
KaJuOpoBOUYHOTO K03 durmeHTa.
Komanpa copoca koHTpoIIepa
npeoOpaszoatesst — SAh.
0 4 Kon ycrpoiicTBa u 3aBoCKON 11h — npeoGpa3oBareib JaBICHUS
Homep (cTapuiuii 6aiT)
1 4 3aBojickoi HoMep (cpenHuil 1 N= 65536*H+256*M+L
MUTAJIIHH OaiThI)
2 4 Bepcus I10 (1-2 GaiiThr) ASCII
3 4 Bepcus I10 (3-4 Gaiithi)
4 4 BIIU B kIla (1-2 GaiiTei) IEEE754
5 4 BIIU B kIla (3-4 Gaiithi)
6 4 BaiiTel cTatyca
7 4 Peseps
0.4 5 Peseps
5 5 Bennunna naBineHus Cm. 1.10
6..7 5 Peseps
0..7 6 Peseps
0 7 Kou-Bo xannOpoBok Ha4aIbHOTO
CUrHajia ¥ Uana3oHa
mpeoOpa3oBaHus
1.7 7 Peseps
0..7 8..15 Peseps
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2.3. O6mactu mamsaTd, 00O3HAYEHHBIE KaK pe3epBHBIC, B OOJBIIMHCTBE CIIy4acB
UCTIOJIB3YIOTCS MPOTpaMMHBIM 00ecriedeHreM Mpeodpa3oBaTess.

2.4. Crpanunsl 0 m 1 gocTynmHbl MO 3alMCHM M YTEHHUIO, MPU 3alUCH B HHX
uHpopmanus OyJIeT coXpaHeHa B YHEPrOHE3aBUCUMOM MaMSITH.

2.5. Ctpanunel 2 u 3 JOCTYIHBI MO 3alUCH U YTEHHUIO, HO HMMEIOIIASICS B HUX
MH(pOpMAIUs HE COXPAHSIETCs B HEPTOHE3aBUCUMOM MaMATH.

2.6. Ctpanuisl ¢ 4 o 15 10CTymHBI TOJIBKO MO YTEHUIO.
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IIpunoxenue E
(oOs3aTenbHOE)
CchUTIOYHBIC HOPMATHUBHBIC IOKYMEHTBI

O06o3HaueHne JOKYMEHTa, Ha KOTOPBIH JlJaHa CChIJIKA

Howmep pa3aena, myHKTa, HOAMYHKTA,
MIPWIOKEHUS, IEPEUUCIICHUS
pa3pabaTbIBaeMOro JOKYMEHTa, B
KOTOPOM JIaHa CChIJIKa

I'OCT 8.395-80 1.2.16, 1.2.17
I'OCT 9.014-78 5.6

I'OCT 12.2.007.0-75 1.1
I'OCT 26.011-80 Ta6muma I'.2
I'OCT 5632-72 1.1
I'OCT 25164-96 2.2.13, Tabmumna I'.7
I'OCT 2839-80 2.2.9
I'OCT 2841-80 2.2.9
["OCT 22520-85 [Tpunoxenue I
I'OCT 30631-99 1.1
I'OCT P 52931-2008 1.1,1.2.21

['OCT 14254-96

1.1, 1.2.13, Ilpunoxenue I'
tabnuna 6/4, Tabxauna .10

I'OCT 15150-69

1.1,121,221,6.1

['OCT 18829-73 2.2.13
'OCT 19807-91 11
(OCT 1.90006-86) '
I'OCT 23216-78 6.1
OCT92-1006-77 4.1.4.2
OCT 32.146-2000 11,121
MII 107-221-2016 1.3,3.4,3.7
[IpaBuia TEXHUYECKOU IKCIUTYyaTalluH 226
3JIEKTPOYCTaHOBOK moTpebuTeneit ([13211) o
PJ1 92-0254-89 2.2.4
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