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Hacrosimee pyxoBoacTBo mo skciutyatanuu (PD), comepxuT cBeneHHus o
NPUHIUIE paboThl, yCTPOWCTBE M KOHCTPYKIMH, XapaKTEpPUCTUKaX KaJudpaTopa
yHuBepcaibHoro H4-101 (nasee mo TEKCTy - KaJauOpaTop) M yKa3zaHHUs IO
NPaBHJILHOM M 0€301aCHOM €ro SKCILTyaTalliH.

Kanubparop Moxer paboraTh B MHOOPMAMOHHO-U3MEPUTEIBHBIX CHCTEMax
no untepdeticy CThIK C2.

Kamubparop He mnpenHasHadeH Ui YCTAHOBKM U OKCIIIyaTallid BO
B3PBIBOOIIACHEIX H ITO’KaPOOIACHBIX 30HaX 1Mo [1Y3-2006.

Kanubpatop cOOTBETCTBYET TEXHHYECKHUM YCIOBHUSIM
TV BY 100039847.086-2009 “KAJIMEPATOP YHUBEPCAJIbHBIV H4-101".

BHUMAHME !

HE BKUIIOYATDb KAJIUBPATOP, HE U3YUUB HACTOSLIEE P3.
IIpu nokynke kanubpamopa uepes mopzo6yio cemy:

- TIPOBEPUTH €T0 PabOTOCIIOCOOHOCTS;

- IPOBEPUTH HAINYME TAJOHOB HAa TapaHTUIHBIA PEMOHT M CBEPUTh HOMEP U
THIT IPHOOPETEHHOTO KaTMOpaTopa ¢ yKa3aHHBIMH HAa TapaHTHHHOM TaJIOHE;

- yOenmuTbcs, YTO TapaHTHIHBIC TAJOHBI 3aIlOJHEHBI (IIOCTABICH IITAMII
OpTaHM3alM{ NPOABIICH KaIOpaToOp M yKa3aHa Jjata IpoJaxn);

- TIPOBEPUTH COXPAHHOCTH IJIOMO ¥ KOMIUIEKT ITOCTaBKH KaJIuOparopa.

WsroroButens: OAO “MHUIIN”
yn.51.Konaca, 73
220113, r.MuHCK
Pecnry6nuka benapych



1 Onncanne u padora kanubépaTopa
1.1 Haznauenue

1.1.1 KanubpaTtop mpeaHa3HaueH IUisi BOCIPOM3BEICHUS HANPSIKCHHUS U CHIIBI
MOCTOSIHHOTO M TIEPEMEHHOTO TOKOB.

Kamubparop Moxer OBITH HCHOJNB30BaH IS MOBEPKHM U PETYIUPOBKH
IEKTPOU3MEPHUTEIIBHBIX IIPUOOPOB MOCTOSIHHOTO W IIEPEMEHHOI'O TOKOB.

1.1.2 Kammbpatop coorBerctByeT TpeboBanmsiM ['OCT 22261-94, a mo
ycrmoBuAM npuMeHeHus: oTHocutcs K rpyme 2 TOCT 22261-94 ¢ pacmmpeHHBIM
Jrara3oHoM pabounx temmeparyp ot 5 o 40 °C.

HopManbHble ycioBHs IPUMEHEHHS:

- TEMIIEpaTypa OKPYKAIOLIEr0 BO3AyXa (20 £ 5) °C;
- OTHOCHTEJIbHAs BIQXKHOCTh BO3/IyXa ot 30 o 80 %;
- aTMoc(epHOoe AaBICHUE o1 84 o 106

(o1 630 10 795 MM pT.CT.);
Paboume ycioBust IpUMEHEHUSL:

- TeMIlepaTypa OKpY>Karollero Bo3ayxa ot moc 5 o mmoc 40 °C;
- OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa J0 80 % mpu temmepatype 25 °C;
- aTtMoc(epHOe TaBlICHHUE ot 84,0 mo 106,7 xI1a

(ot 630 mo 800 MM prt.cT.);
1.1.3 KanmuOpartop cOOTBETCTBYET TPEOOBAHUSAM 0 PaTHOIICKTPOHHOH 3aIuTe:

- pamuoOIOMEXH, CO37[aBacMble KalInOpaTopoM, HE IPEBBINIAIOT 3HAYCHUMH,
ycranosneHHbIX CTh EH 55022-2006 mis obopynoBanus kiacca B;

- YCTOHYMBOCTh KanuOpaTopa K JJIEKTPOCTATHUECKMM paspsiaM IpH
HETIOCPEACTBEHHOM (KOHTAaKTHOM) BO3JACHCTBHM 3JEKTPOCTATHYECKOTO pas3psana
+ 4 kB (ctenens xectkoctr 2) mo CTh MOK 61000-4-2-2006, xputepuii kauecTBa
(yHKIMOHMpOBaHUS B;

- YCTOWYHMBOCTH KanuOpaTopa K MpoBajaM, KPaTKOBPEMEHHBIM IMPEPBIBAHUSIM
1 m3MeHeHmsM HanpsbkeHus o CTh MOK 61000-4-11-2006:

1) npu nposanax HanpspxeHus cetd A0 0,7 UnoM, mmmTensHOCTRIO 10 500 Mc,
HepUoJ MOBTOPEHUs 5 C;

2) TpH TpepHBaHUAX HANPSDKEHHS CeTH (HampsHKeHHWEe pPaBHO HYIIIO,
mmTensHOCTh 100 Mc, mepuo MoBTOpeHus S ¢);

3) npu  BeIOpocax HampspkeHust cetd 10 1,2 UHOM, JUIMTENbHOCTBIO
J0 500 mc, mepuoJ MOBTOPEHHUs 5 C.

Kpurepnii kauecTBa GpyHKIIMOHNpOBaHUs B;

- yCTOWYMBOCTH KalMOpaTopa K HAHOCEKYHJIHBIM HMMITYJIbCHBIM ITOMEXaM
(ammutyna mMiynscoB 1 kB crenens xectkoctr 2) mo CTh MOK 61000-4-4-2006,
KpHUTepHi KauecTBa (PyHKIIMOHUPOBaHUSA B;



- YCTOWYHMBOCTh KanuOpaTopa K MHUKPOCEKyHIHBIM IOMEXaM OONBIIOW 3HEPrHn
(ammutyna umnyiascoB 500 B no cxeme npogood-nposod n 1000 B no cxeme npoeoo-
3emnsn) 1o CTb MOK 61000-4-5-2006 kpurepuii kauecTBa pyHKIHOHUPOBaHUS B;

- YCTOHYMBOCTH KalMOpaTopa K pajno4acTOTHOMY 3JIEKTPOMarHUTHOMY IOJIO B
nonoce 4vacror or 80 o 1000 MI'n nanpsbkeHHocThio 130 nb-MkB/M (cteneHs
xkectkoctu  2) mo CTb TOCT P 51317.4.3-2001, xputepuii KadecTBa
(yHKIIMOHMPOBaHUS A.

- YCTOWYHBOCTH KanuOparopa K KOHAYKTHBHBIM TOMeXaM, HaBeICHHBIM
PaaroYacTOTHBIM JIEKTPOMATHUTHBIM I0JIEM Ha TIOPTax JIEKTPONUTAHUS IEPEMEHHOTO
TOKa JOJDKHA COOTBETCTBOBATH crenenu xectkoctr 2 mo CTE TOCT P 51317.4.6-2001,
KpUTepHid KauecTBa (PyHKIIHOHUPOBAHUS A.

1.2 Texnuuecxkue xapaxmepucmuxu

1.2.1 KamubOpaTtop obecrieunBaeT BOCHPOM3BEACHUE HAIPSDKCHHUS ITOCTOSHHOTO
toka oT 50 MkB 10 1000 B Ha nsaTu nuana3zonax ¢ koHeuHbIMH 3HaYeHUsIMU Uk 200 MB;
2;20;200; 1000 B.

IIpenensl nomyckacMOHd OCHOBHOM IIOIPEHIHOCTM M OCHOBHBIE IIapaMeTpbl
Kajgubparopa npuBeaeHbI B Tadmure 1.1.

Tabmuma 1.1
U JwnanaszoH Bocnpouns- [Ipenenst gonyc-| Makcu- Hanpsxenne
K BEJEHUS B 3HAYEHHIX KaeMOW OCHOBHO¥| MaJTbHBIH | IITyMOB U ITyJIb-
yCTaHaBJIMBAEMOMN MOTPEIIHOCTH TOK Ha- caruii, MB,
TKAJTBI +(%orU+ Tpy3KH, He Oonee
% ot Uk) MA
200 MB [ £ (000,05 - 200,00) MB | 0,03 + 0,005 10 1
2B % (0,0010 - 2,0000) B 0,02 + 0,003 10 2
20B % (00,010 - 20,000) B 0,02 + 0,003 10 2
200B + (001,00 - 200,00) B 0,03 +0,003 5 150
1000 B +(0010,0 - 1000,0) B | 0,05+ 0,006 5 250




1.2.2 KanuOparop oOecrieunBaeT BOCIPOM3BEACHUE HAIPSHKEHHS MEPEMEHHOTO

TOKa CHHYCOWAAIBHOH (GOpMBI

koHeunbiMHu 3HaueHusaMH Uk 200 MB; 2; 20; 200; 750 B.
[Ipenensl nomyckaeMoll OCHOBHOM IOTPENIHOCTH M OCHOBHBIE IApaMeTphI
KanuOparopa NpHBeIeHbI B Taduue 1.2.

or 1 MB no 750 B Ha matu auama3oHax c

Tabmuua 1.2
Uk Jmnama3oH Boc- [penemsr Maxcu- Emxocts | Koaddu-
MPOU3BEACHUS JIOIyC KaéMOH | MaJbHBIH | HATPY3KH, | IHEHT
B 3HAYEHUSX yCTa- | OCHOBHOM IO- | TOK Ha- nd, He rapMmo-
HaBIIMBAEMO TPEIHOCTH TPY3KH, Oosee HUK, %o,
IIKAJTBI + (% orU+ MA HE
% ot Uk) Oomee
200 MB (001,0 - 200,0) MB 0,20 + 0,05 10 1000 0,25
2B (0,100 - 2,000) B 0,15+0,02 10 1000 0,25
20B (01,00 - 20,00) B 0,15+ 0,02 10 1000 0,25
200 B (010,0 - 200,0) B 0,20 + 0,03 5 330 0,5
750 B (0100 - 0750) B 0,20 + 0,08 5 330 0,5

1.2.3 KamubpaTtop obecredrBaeT BOCIPOU3BECHHUE CHIIBI MTOCTOSHHOTO TOKa B
nuama3oHe ot 0,05 MkA 10 50 A Ha nmIecTH JIMaa3oHax ¢ KOHSYHBIMU 3HAUCHHUAMU [k

200 MxA; 2; 20; 200 MA; 2; 50 A.

[penensl nomyckaeMOW OCHOBHOM MOTPEITHOCTH M OCHOBHBIC IapaMeTphl
kanuOparopa B 3aBUCHMOCTH OT JMara3oHa MpHUBeeHbI B Tabmue 1.3.

Tabmnuma 1.3
Ik Junana3on Bocrpous- IIpenenst no- | Maxcu- |Hanpsxenue mry-
BCIACHUA B 3HAYCHUAX HyCKaeMOﬁ MAaJIbHOC MOB U HyHLC&HI/Iﬁ
YCTaHaBJIMBAEMOMN OCHOBHOM I10- | HAIIpsiXKe- | IPU MaKCUMaJlb-
HIKaJIbI rp€oIHOCTH HUE HA Ha-| HOM HaIIpsAKCHUU
+ % orl+ rpy3ske, B |Ha Harpyske, MB,
% or Ik) He Ooree
200 MKA | + (000,05 - 200,00) MKA 0,05 + 0,005 5 -
2 MA | £(0,0010 - 2,0000) MA 0,03 + 0,005 5 -
20 MA | + (00,010 - 20,000) MA 0,03 + 0,005 5 -
200 MA | + (000,10 - 200,00) MA 0,03 + 0,005 5 -
2A % (0,0010 - 2,0000) A 0,05 + 0,005 5 10
50 A % (01,000 - 50,000) A 0,15+0,010 1 10




1.2.4 KanmubpaTtop obecrnieunBaeT BOCIPOU3BEACHHE CHIIBI TIEPEMEHHOIO TOKa
cunycounanbHO Gopmbl oT 10 MKA 10 50 A Ha nsITH AMAna3oHaX ¢ KOHCYHBIMU
3HaueHusAMU Ik 2; 20; 200 MA; 2; 50 A.

IIpenensl nmomyckaeMod OCHOBHOM TMOTPEIIHOCTH W OCHOBHBIE MapaMeTphl
KanuOparopa B 3aBHCUMOCTH OT JUara3oHa MpUBE/ICHEI B Tadmuie 1.4.

Tabnuna 1.4

Ik Jwnana3on Bocnpous- | [Ipenenst nomyc- Maxkcumanb- | Koaddu-
BEJICHUS B 3HAUEHUAX | KaeMOW OCHOBHOM HOE Hamps- LMEHT rap-
YCTaHaBIIMBAEMOU TIOTPELIHOCTH >KEHUE Ha Ha- | MOHUK, %o,

TITKAJTBI + (% or I + % ot Ik) | rpy3ke, B He Ooee

2 MA (0,010 - 2,000) MA 0,15+ 0,05 3,0 0,25

20 MA (01,0 0 - 20,00) MA 0,15+0,03 3,0 0,25

200 MA (010,0 - 200,0) MA 0,15+0,03 3,0 0,25

2A (0,100 - 2,000) A 0,20 + 0,03 3,0 0,25

50 A (01,00 - 50,00) A 0,20 + 0,03 0,7 1,0

Ipumeuanue — Iozpewnocms u xo3pduyuenm capmonux na ouanasone 50 A
2apanmupyromecst 6 yacmomuom ouanazoue om 45 0o 1000 I'y. B ouanazonax
40 - 45 'y, 1000 — 2500 'y karubpamop s611emcs UCMOYHUKOM MOKA.

1.2.5 KanubpaTop BOCHPOM3BOIUT HANpsDKEHHE IMEPEMEHHOTO TOKa M CHILY
NIEPEMEHHOT0 TOKa B auamnazoHe yacToT oT 40 mo 2500 I'u ¢ auckperHocthio 1 I'm.
[MorpemHOCTs yCTAaHOBKH YacTOTHI HE TpeBblmaeT + 1% OT yCTaHOBICHHOTO
3HAYEHHUS.

1.2.6 Kamubpatop uMeeT NPOU3BOJCTBEHHO-IKCIUTyaTallMOHHBINA 3amac Tpu
BhIITycke He MeHee 20 % 10 OCHOBHOI MOTPENIHOCTH.

1.2.7 Tlpenensl aomycKaeMOW ITOTOTHUTEIHHOW IMOTPEIIHOCTH OT W3MEHEHUS
TeMIepaTypbl OKpykaromed cpensl Ha Kaxasle 10 °C B pexxumax kamubparopa
HaINpsDKeHUS M TOKa He MTPEBBIIIAIOT MTOJIOBUHBI 3HAYEHUH OCHOBHOM MOTPENTHOCTH.

1.2.8 Kamubparop obecrieunBaeT 00MeH HH(pOpPMAIHEH 10 MTOCIeI0BATCIHFHOMY
acuaxponHomy uHTepdeiicy thuma CTBIK C2 B coorBerctBum ¢ 'OCT 18145-81.
Kanubparop obecrieunBaeT ckopoct oOMeHa uHpopmarueir 19200 u 57600 6ut/c.

1.2.9 Kamubparop obecrieuuBaeT TEXHHYECKHE XapaKTEPUCTHKH B IpeAeiax
HOPM, YCTaHOBIICHHBIX TY, 10 UCTEYCHNN BPEMEHH yCTAHOBIICHHS PabOvero pexxnma,
paBHOrO 1 4.

1.2.10 KamuOpartop momyckaeT HENMpephIBHYIO paboTy B pabOdMX YCIOBHUSX B
TEYCHHE BPEMEHH HE MeHee 24 9 TpH YCIOBHUH, YTO TPOJODKUTEIHHOCTH
HETIPEpHIBHON paboOThl B PEeXXMME BOCIPOW3BEACHHS TOKAa BEIWYHHON Ooiee 25 A
cocraBisgeT He 6oee 30 MHH, ¢ IOCIEAYIONIeH pabOTON B APYTHX PEKUMaX B TCUCHHE
30 muH.

Bpems nepepsiBa 10 HOBTOPHOTO BKIIIOYEHUS T10ciie 24 4 HENPEepbIBHOW PaboOTHI
JIOJDKHO OBITH HE MeHee | 4.



1.2.11 Kanubparop coxpaHsSeT CBOM TEXHHUYECKHE XapaKTEPUCTHKHU B TpeeIax
HOPM, YCTaHOBJEHHbIX TY, NpH MNUTaHUM €ro OT CETH MEePEeMEHHOTo0 TOKa
HanpspkenneMm (230 + 23) B, wacroroii (50 £ 0,5) T'n.

1.2.12 MormmHocTh, moTpebisieMas KaauOpaTopoM OT CETH IUTaHHi IpH
MaKCHUMaJIbHOM HallpsbkeHuH, He Oosee 550 B-A.

1.2.13 Kanubparop obecrieunBaeT ciieIyomue MoKa3aTeln Hale)KHOCTH:

- cpenaHsis HapaOoTKa Ha oTKa3 — He MeHee 15000 u;
- cpenHuit pecypc — He menee 15000;
- cpeaHee BpeMs BOCCTAHOBJICHUS - He Oolee 4 4.

1.2.14 Macca xanubpaTtopa He 6omnee 20 KT.

1.2.15 T'abGaputHsIe pa3meps! KanmnopaTtopa 540,5x465x184,5mm.

1.2.16 ConeprkaHue AparoneHHBIX MaTepPHAJIOB, T:

- 30JI0TO — 0,1546374;
- cepeopo  — 1,2851164;
-mantaguid — 0,0654116.



1.3 Cocmae kanubpamopa

1.3.1 Kanubpartop nocrasisiercst B KOMIUIEKTE, IPUBEAEHHOM B Tabmiuue 1.5.

Tabmuma 1.5
HaumenoBanwue, Tum O6o3HaueHue Kogm- IIpumeuanue
YeCTBO
1 KamuGpatop YIIAN.411648.003 1
yHuBepcanbHbiii H4-101
2 TlpunHannexHOCTH:
- IPOBO/T VIIAN.685611.270 1 YepHblii
- IPOBO/T VIIAN.685611.270-01 1 Kpacusrii
- IPOBO/T VIISAN.685612.103 2 YepHblii
- IPOBO/T VIHISAN.685612.103-01 2 Kpacusrii
- TIepeMBbIUKa Tr6.626.055 3 2 .
yCTaHaBJIU-
BalOTCs Ha
KJIEMMax
Kajgubparopa
- Hacazaka 004 YHIAN.301539.004-03 2 UYepnas
- Hacazaka 004 YHIAN.301539.004-04 2 Kpacnas
- Hacaaka 009 VYIIAM.301539.009 2 Uepnas
- Hacaaka 009 VYIIAM.301539.009-01 2 Kpacnas
- Hacaaka 010 VYIIAM.301539.010-01 2 Uepnas
- Hacaaka 010 VIIAM.301539.010-02 2 Kpacnas
- xabear RS-232 SCB 12 1 1,8 ™
- wHyp cereBoil SCZ-1 1
3 BcraBka miaBkas AI'0.481.304 TY 2

BII2b-14 A

4 PykoBOACTBO IO
IKCIUTyaTaIIH

VIIIAN.411648.003 PO

5 Meroauka IoBEpKU

VILISIAL411648.003 MIT
(MPB MIL 1921-2009)

6 YmakoBka

VIIAN.305642.207




IIpomomkenue Tadmist 1.5

HaumenoBanue, TuI O06o3HaueHHe Ko- [Ipumeganne
YeCTBO
7 IlocTaBastoTCs 110

OTJICILHOMY 3aKa3y: Flcmomsyiotca
- Harpy3ka 40 kQ VIIAN.465214.003 1 MpH TepBHIHO
- Harpy3ka 140 kQ VIIAN.465214.003-02 1 TOBEPKE H TI0-
- Harpyska 200 kQ VIISIM.465214.003-01 1 BepKe nocie
- Harpy3ka 2,5 Q VIII511.465214.003-04 1 PEMOHTa Ka-
- Harpyska 1,5 Q VIIIsIM.465214.003-05 1 nmGparopa
- Harpy3ska 0,008 Q YVIIAN.465214.004 1
- Harpy3ka 330 pF YII511.465214.003-03 1
- IPOBOJL YIISANM.685612.114 1
- KOHJEHCaTop 0X0.461.112TY 1

K78-2-1000 B-1000 n®+-10%

1.4 Yempoiicmeo u paboma
1.4.1 puaumn aeicTBust

[Mpunnun peiictBust kanuOparopa 3akiroyaeTcss B PeoOpa3oBaHHUU
YHCIIEHHOTO 3HA4€HUS BOCIPOU3BOAUMOIO CHUTHAA, BBOAUMOTO OIEPaTOpOM C
KJIaBUILHOTO IyJIbTa, B aHAJOTOBBIH CHUTHAJ C MOMOUIBIO 1M(PO-aHAIOTOBOTO
npeobpaszosatens (LIAIT) n ¢popMupoBaHe U3 3TOTO CHT'HalIa BBIXOJHOTO TOKa
WIN HanpsDKEHUS B 3aBUCHMOCTH OT poaa paboTbl. DakTHueckoe 3HAYeHHUE
BOCIIPOM3BOIMMOTO CHT'HAJIA M €r0 U3MEHEHHE B PE3yJIbTaTe BIIMSHUS BHEITHUX
(haxTOpOB (UKCHPYIOTCS BCTPOECHHBIM IHU(PPOBBIM BOJIbTMETpOM. [losryyaembie
JIaHHBIC WCTIONB3YIOTCS Ul KOPPEKIMH Koja, 3arpykaemoro B LIAII ¢ mensio
MUHHUMU3AIUN OTKIOHCHUA BLIXOHHOﬁ BCJIIMYUHBI OT 3aJJaHHOTO 3HA4YCHUA.
YkazaHHble ONEpaly BBIMOJIHAIOTCS MOJ YNPABIEHUEM MHKPOIPOLECCOPHOTO
koHTposutepa. CocTaB M B3aUMOCBS3b OCHOBHBIX Y3JIOB Kanubparopa
PaCKpBIBAIOTCS CTPYKTYpHOH cxeMoi (pucyHoK 1.1).

OyHKIMM  yIpaBieHUS KaauOpaTopoM 00eCHeunBalOTCs MHKpPOIPO-
neccopHsiM KoHTpoJepoMm (MIIK), BbIoJIHEHHBIM Ha 0a3e OJHOKPHUCTAIBHON
mukpo-OBM C8051F020(Silicon Lab).
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Bo3MOXXHOCTH BBOJ]a KOMaH 1 YIIPABJICHHSI K KOHTPOJIS TPOLIECCOB pabOoThI
KanuOparopa 00ecreyBalOTCs! KJIABUIIHBIM MTyJIbTOM, COCTOSIINM M3 28
KJIaBUILEH U )KUIKOKPUCTALINIECKUM, OyKBEHHO-IIM(POBBIM JUCIIIIEEM
nH(OopMaMOHHO eMKOCTBI0 4 cTpokH 1o 20 cumBoiioB. dopmupoBanue
MHUKPOKOHTPOJUIEPOM CTATHYECKUX KOMaH]l YIPaBJICHHs y3JIaMHu KajauOparopa
BBITIOJTHSIETCS C TOMOIIBIO YCTPOWCTBA JIOTHKH YIPABJICHHsI, pEaM30BaHHOM Ha
nporpammupyemoit morudeckoir BUC EPF8452 (Altera). CTpyKTypHO 3TOT y3€m
TpeICTaBIsIeT COO0H Imociief0BaTeIFHO-TIapallIeTIbHBIN CBUTOBEIH perucTp. Ha
stoit ke BUC peann3oBaHa cxeMa M3MEpEHHS JITUTEIHHOCTH BPEMEHHOTO
WHTEpBaJia Ha BRIXOJIe aHAIOTo-Iu(ppoBoro npeodpazosateins (ALIT) u Bergaun
MIOJIy4E€HHOTr0 1IBoM4HOro Koaa B MIIK.

Uctounnk omnopubeix HampstkeHuit (MOH) mocTtossHHOTO TOKa W TeHEpaTop
CHHYCOMJIaJIbHOTO CUTHaJla, IIOCTPOCHHBI Ha MHKpocxeMe IH(pPOBOro
CHHTE3aTopa 4YacToTbhl, ()OPMHUPYIOT NOCTOSIHHBIE HamnpspkeHue mumoc 10 B,
muHyc 10 B, mnepemenHoe HampsbkeHue uwactotoii or 40 mo 2500 I'm
aMIUTUTYAHBIM 3HaueHueM 10 B. Otu HanpsikeHus noctynarot Ha Bxon LIAIL

LIAII obGecnieunBaeT (GOpMUpPOBAHHE MATHPA3PSAHONW CETKH MOCTOSIHHOTO U
nepeMeHHoro HampspkeHui (oT 1 MxB g0 10 B ammimuryaHoro 3HaueHUs).
Ycunurens 20 B obecnieunBaeT MacTabHOE yCHIICHHE BBIXOIHOTO HANPSDKCHUS
IAIL peanusys amanazonsl 20, 2 B, 200 MB 11 pexxuMoB Bocpou3BeIeHUS
MOCTOSIHHBIX M TepeMeHHbIX HanpsbkeHuil. Ycunurens 1000 B Bmecte ¢
TpaHcpopmaropoM W mpeoOpasoBaTeNEeM BBICOKOBOJBTHBIM  CIYXHT UL
peanuzauuu auanazoHoB 200 u 1000 B nmpu Bocnpou3BeIeHUH MOCTOSHHBIX U
HNEPEMEHHBIX HAIPSKEHHUH.

B pexuMe BOCTIpOM3BEACHUS CHIIBI MOCTOSHHOTO W TMEPEMEHHOTO TOKOB
HanpsokeHue ¢ Bbixona L{AIT mpeoOpa3yercsi B 9KBHBaJCHTHOE 3HAUCHHE TOKA C
moMoIIb0 (popMupoBaTens Toka (auamaszounsl 2A, 200, 20, 2 MA, 200 MKA) u
yeuurens 50 A (auamazon 50 A).

Berpoensbiit  udpoBoii  BOJBTMETP COCTOMT W3 BXOJHOTO JICIHTENISA,
MacmTabHOTO YCWJIMTENsS CHUTHajla IIOCTOSHHOTO TOKa, IIpeoOpa3oBaTels
MIEPEMEHHOTO HAMpPSHKCHHsI B MOCTOsIHHOE (mpeobpasoBarens U~/U=), AUII u
CXEMBl M3MEpEHMs JIMTEJFHOCTH BPEMEHHOro HHTepBana. Jlenutens
HaINpsOKEHUS. M MacliTaOHble YCHIIMTENN IIPeAHa3HaueHbl Ul MpeoOpa3oBaHus
BBIXOJHOTO  HampspKeHWs  KanmuOparopa (B peXMME  BOCIIPOHM3BEICHUS
HanpspKeHUs), MO0 TaJeHUs] HaNpsDKEHHS HAa W3MEPHUTENBHBIX MIyHTax (B
peXKHME BOCIPOM3BEICHUSI TOKA) B HOPMHUPOBAaHHOE 3HAYCHHE HAINpPSDKEHUs (B
muamazoHe oT muHyc 20 nmo mmoc 20 B) m obGecneunBaiorT k03¢ duiimeHTHI
nepenaun 0,01; 0,1; 1; 10 u 100.
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ITpeobpazoBatens U~/U= - sBiseTcs MNPEHU3HOHHBIM BBIIPSIMUTEICM
MEPEMEHHOT0 HaIPSKEHHUS.

ALIT oTHOCHTCS K mpeoOpa3oBaTeIsiM MHTEIPHPYIOIIEIO THIA U MOCTPOSH
Ha MPUHIMIE MHUPOTHO-UMITYJIbCHON MOIYJISIMH, KOTOPBIM 3aK/II04aeTcs B TOM,
910 3apsy emMKocTy uHTerpatopa AL HenmpepbIBHBIM TOKOM BXOJHOTO CHUTHANa
MNEepUOIUYECKU KOMIICHCHPYETCS 3apsiioM IoJaBaeMoro omopHoro Toka. Ilpu
S5TOM OTHOIIEHHE [UIMTENIBHOCTH TOJAaud OINOPHOTO TOKa K HEpUOTY
KOMIICHCAIlUM  OKa3bIBACTCSI MPONOPIMOHAIBHBIM  BEIHMYHMHE OTHOLICHUS
BXO/IHOTO ¥ OIIOPHOTO CHUTHAJIOB, TO €CTh JUINTEIBHOCTH I10/1a4l ONIOPHOTO TOKA
IPOTOPIMOHANIFHA BEIWYMHE BXOJHOTO CHTHAJAa M SIBISETCS BBIXOJHBIM
napamerpom ALII. IIuporHO-MOLyIMpOBaHHBIE MUMIYJbChl ¢ Bbixoma ALIII
MOCTYMAIOT Ha CXEMY HM3MEpPEHHs JUIMTECIBHOCTH, MPHHIUI JCHCTBHA KOTOPOM
3aKJIFOYACTCS B 3aIIOJHEHUN M3MEPSAEMbIX BPEMEHHBIX HHTEPBAIOB HMITYJIbCAMU
3TaJTOHHOM YacCTOThbI, NOCICAYIOMIUM MOACYCTOM KOJMYCCTBA I3TUX HMITYJILCOB
JIBOMYHBIM CYCTUYMKOM U IMOJYYCHHH TAaKUM 00pa3oM HuU(POBOTO IKBHUBAJICHTA
U3MEPSIEMOTr0 CUTHAIA.
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1.4.2 KoncTpykuus

Kanubparop BBHINOJHEH B THIIOBOM METAUIMYECKOM KOpIyce C
rabapuramu 184,5x465x540,5 MmM. BoKOBBIE CTEHKH KOpITyca COEIUHSIOTCS
MEXIy cO00H MOHTaXKHBIMU PEHKaMHM, K KOTOPBIM B CBOIO OuY€pe/ib, KPEIsITCs
nepenHsiss ¥ 3aAHAS NaHend. B HIKHEH YacTw Kopryca Mexay OOKOBBIMHU
CTEHKaMH JKECTKO 3aKPEIUICHO IIacCH, Ha KOTOPOM YCTaHOBIICHBI CIICAYFOIIHE
Y3361 IprbOpa:

- HCTOYHMK ITUTaHWSA, BKJIIOYAIOMNI B ceOs ceTeBoil TpaHcdopmarop,
aTy ucrouynuka muranus, 6moku AC-DC npeoOpa3zoBaTeneii;

- KOMMYTAaIlMOHHAasl IUIaTa, C YCTAaHOBICHHBIMH Ha HEH IUTaTaMu
ycrpoticta ynpasnerus, AL, mpeodpasoBarens BxoxHoro, ycmmureist 20 B,
yeunutenst 1000 B; npeoOpaszoBarenst BBICOKOBOJIBTHOTO;

- paauaTop OXJIAXKIACHHUA C YCTAHOBJICHHBIMU Ha HEM MOIIHBIMHA
TpaH3UCTOpaMH, IaToil ycunutens SOA U BeHTWIATOPaMH;

Ha mnpaBoit 60KkOBOIl cTEeHKE KOpIIyca 3aKpeIuisieTcsl M3MEpPHTENbHBIH
pesuctop (myHt) 50 A. bokoBas cTeHKa B JaHHOM Clly4ae HUTpaeT poiib
JIOTIOJTHUTENBHOTO paiiaTopa OXJIAKICHUSL.

Ha nmepemneit maHenm  kamuOpaTopa  yCTAQHOBJICHBI:  CETEBOH
BBIKJIIOYAaTENb, OJOK WHIWKAIWH, IyJIbT KIABHIIHBIHA, pydKa IUIaBHON
PETYINPOBKH BEIXOAHOTO CUTHAJIA, BEIXOAHBIE KIICMMBI.

Ha 3amneli mnaHenn kammOparopa YCTAQHOBJICHBI: KOJOAKA IS
NOAKIIIOYEHUsS  CETeBOro  Kabems, ¢  YCTaHOBIEGHHBIMH Ha  HEH
npenoxpanurensmu, poserka CTBIK C2, BeikiodaTenb UCTOYHHKA MUTAHH
50 A, omnomOupoBaHHas IUIaHKa, OOECTEeUMBAIONIAs JOCTYN K 3JeMEHTaM
KaJTHOpOBKH.

1.5 Mapkupoeka u niomoéuposanue

1.5.1 MapkupoBka KanmuOparopa BBIIIOJHEHA Ha TEpeiHEH W 3amaHed
HaHeIsX.

Ha nepenneil maHenu MapKUpOBKa COAEPIKUT:

- HaWMEHOBAHME M THII KaJIMOpaTopa, TOBAPHBII 3HAK M3TOTOBUTEIIS,;

- 3HaK yTBEep)KICHHS THIIA CPEACTB U3MepeHuit Pecyommku benapyce;

Ha 3annelt manenu MapkupoBKa COIEPKUT:

- Hagnucek “CHEJIAHO B BEJIAPYCI”;

- Enunerii 3HaK 00pameHns mpoayKIH Ha PEIHKE TOCYAapCTB — YJICHOB
TaMOYKEHHOT'0 COI03a (“EH[”);

- MOPSAAKOBBIA HOMED, TOJ U3TOTOBJICHHUS;

- CHMBOJI HCHBITaTeNbHOrO HampsbkeHus m3oisauu mo ['OCT 23217-

78.

Ha skcruryaTaninoHHYI0 IOKyMEHTALMI0O HAaHECEHO M300paXkeHHe 3Haka

YTBEpIKIACHHUS THIIA CPEICTB M3Mepennii Pecriyonuku benapych.
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1.5.2 MapkupoBKka Ha YIaKOBKE BBHITIOJHEHA B COOTBETCTBHH C
I'OCT 14192-96 Tunorpadckum cnoco6oM Ha STUKETKAaX U COACPIKHT:

- MaHUMYJIALUOHHBIE 3HaKU “OcTopoxHO0”, “bepeus oT Biaru”, “Bepx”.

- HauMEHOBaHME M THII KaIMOpaTopa, TOBapHBIN 3HAK U3rOTOBUTEJIS;

- 3HaK yTBEpKICHUS TUIA CPeACTB naMepenuii Pecnyonuku benapycs,
3HaK “ [”;

- 3aBOJCKOM HoMep U jaary usrorosneHus, mramn OTK u maccy
opyrtro - 40 xT;

- IITPUXOBOW UACHTH(PHUKAITNOHHBINA KOI.

1.53 Ha mepennro0 maHens KanuOpaTropa HaHECEHBI TOCyAap-
CTBEHHOC IIOBEpHUTEIbHOE KielMo-Hakielka u kieiimo OTK (pucynok 1.2).

Ha 3amHioro maHems KaiamOpaTopa HAaHECEHBI KICHMO ITOBEPUTEIS H

kieiimo OTK (pucyHok 1.3).

Ha OokoBble CTEeHKM KanuOparopa HaKJICEHbl HAKJICHKH-TIOMOBI
(pucyHoxk 1.4).

MecTto HaHeceHHs
xneiima OTK

MHHTH KAJTHEPATOP VHHBEPCATBHBII Hi-101

]
0

) ] (. - -

J

H A|©@©®| ONO) -
®

000

r
[\
]

®®

MecTo HaHeceHHs I‘OCy}lapCTBeHH(;;/

TIOBEPUTEIBHOTO KiIeiiMa-HaKIeHK

Pucynok 1.2 — Mecrta HaHeceHHs KJIeHM Ha MEePEIHIO0 TTaHellb KaauopaTopa
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MecTo HaHeceHHs
OTTHCKA KJICHM
TOBEpUTEIS

® @

KANMBEPOBKA

®

L]
tAC

N [ CHENAHO B BENAPYCH

MecTto HaHeceHHs
kneiima OTK

Pucynok 1.3 — Mecra ruioMOupoBaHNS U HaHECEHUS KIEHM MOBEPHUTEIS
Ha 33JIHIOIO TTaHelb Kajauoparopa.

16



MecTo HaHeCeHHUs
HAKJICHKU-TIIIOMOBI

g

AN

N
L |

[ ]
MecTto HaHEeCEeHUs
HAKJIEHKU-TIIOMOBI
Pucynok 1.4 — Mecrta HaHECeHHs] HAKIEHKU-TUIOMOBI Ha OOKOBBHIE

CTEHKH KajubpaTopa.

1.6 Ynakxoexa

1.6.1 PacnakoBbiBaHHe KanuOparopa NPOBOAUTH B  CIEIYIONICH
MOCJIEeIOBATENEHOCTH:

- YOAJWTh KIEEBYIO JICHTY Ha BEPXHEH KPBIIIKEe KOPOOKH;

- OTKPBITH KOPOOKY;

- BBIHYTh PYKOBOJICTBO I10 3KCIUTyaTallud U METOJUKY ITOBEPKH;

- BBIHYTh KaIMOPaTOp U MPUHA]ICKHOCTH.

PacniakoBbIBaHME 3aKOHYEHO.

1.6.2 TloBTOpHOE YMaKOBHEIBAHHE MPOBOJUTH B TIOCIEIOBATEIHHOCTH,
obpaTHO# onrcanHo| B 1.6.1.
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2 IoaroroBka K HCHOJIb30BAHHIO
2.1 Mepuvi H6ezonacrocmu

2.1.1 1o TpeGoBaHUsIM K 3JIEKTPOOE30IIaCHOCTH KannOpaTop OTHOCHTCS
K xiaccy 3amutel | TOCT 12.2.091-2012. 3a3emieHue kopiyca Kaiuoparopa
obecrieuynBaeTcs 4epe3 AByXIOMIOCHYIO BUJIKY C 3a3€MIISIOIIUM KOHTaKTOM.

2.1.2 Dmextpudeckas W3OJMAIMA BBIIEPXKHBaeT 0Oe3 Tmpobos
MOBEPXHOCTHOTO TEPEKPHITUS. HCTBITATEIbHOE MEPEMEHHOE HANpsDKCHNE
1500 B mMexny cOeqMHEHHBIMU BMECTE MUTAIOLIUMH LITHIPSIMU CETEBONW BUIIKU
¥ KOPITyCHBIM KOHTaKTOM.

2.1.3  DmekTpu4eckoe  COMPOTHBICHHE  MEXIY  3a3eMITIOLINM
KOHTaKTOM THe3Ja Ul MOJIKIIOYEHHS CETeBOW BWJIKM W JOCTYIHBIMH IJIS
MpUKacaHHs TOKOTIPOBOASIIMMH YacTsIMU KaiibpaTopa He 6onee 0,1 Om.

2.1.4 KanuOpaTop SBJISETCS HCTOYHHKOM OIACHOTO HAIPSKCHUS 0
1000 B. OrmoBemenue omeparopa O BO3MOXXHOM OINACHOM HampsKEHUH
OCYIIECTBIIICTCS CUMBOJIOM /4 N\’ B 30HE THE3MT Uyit, Upio.

2.1.5 HCTOYHMKOM OIAaCHOTO HAmNpsDKEHUs BHYTpU KanuOparopa
SIBIISIIOTCSL:

- KOHTaKTHI CeTEBOH BUIIKH;

- BBIBOHHI 1, 2, 3, 4 mepBUYHOI 0OMOTKH CETEBOTO TpaHC(HOPMATOPA;

- konrakThl nepexmoyuarens “CETDB” u “50 A” B nonoxenun “Q”;

- xiemmsl N u L mpeobpazosareneit AC/DCS320-5;

- marta “TIpeoOpa3oBaTens BXOTHON;

- mara “TIpeoOpa3oBarenb BEICOKOBOJIBTHBIN .

2.1.6 B npouecce 3KkCIulyaTallud 1 peMOHTA BOCIPEIAETCS:

- IPOBOJIUTH CMEHY JAeTallell MO/ HaNpsHKEHUEM;

- OCTaBIATH 0e3 HaJ30pa KaauopaTop Mo HapsHKEHUEM.

2.1.7 IlepcoHai, 3aHATHIM SKCIUTyaTalel kaauOparopa J0JKEH UMETh
kBanmupukanmoHHy rpynmy He HmWwke III mo snekTpobe3omacHocTH B
cootBerctBuH ¢ TKII 181-2009 «IIpaBuia TeXHHUECKOW AKCILTyaTalluu
3JIEKTPOYCTAaHOBOK ToTpeduTenei» u «MexXoTpaciaeBbIMH IpaBUIaMU IO
OXpaHe TpyZa IpH padoTe B 3JEKTPOYCTAHOBKAX.

2.1.8 Kammbpatop He OKa3plBaeT BPEIHOTO BO3ICHCTBHSA Ha
OKPYXKAIONIYIO Cpely NMpH COOIIOAEHUH MPABUII IKCIUTYaTallUH, N3JI0KEHHBIX B
PYKOBOJCTBE IO IKCILTyaTalUH.

2.1.9  KamuOpatop  cooTBeTcTByeT  TpeOOBaHHSIM  IOXKAapHOM
6e3omacHocTH, ycranoBiaeHHbIM B TOCT 12.2.091-2002 u TOCT 12.1.004-91.

BeposSTHOCTE BO3HHKHOBEHHMS TOXkapa He peBbimaet 10 B rop.
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2.2 IToozomoeka k pabome

2.2.1 Ilpuctynas k pabore ¢ KaauOpaTopoM, HEOOXOIUMO BHHMATEIbHO
U3y4UTh BCE pa3jelibl HacTosmero PO.

2.2.2 Pazmectuts mpubop Ha pabodyeM MecTe, NMPOU3BECTH BHEIIHHN
OCMOTp €ro, y0eauTbCsi B OTCYTCTBHM KOPPO3HM, BUAMMBIX MEXaHHMUYECKHX
MOBPEXJCHUN, HAapyLIeHUs H30JALUH. B ciaydae IIMTENTbHOrO XpaHEHUS B
YCIIOBHUAX, OTIMYAIONIUXCS OT HOPMAaIBHBIX, BBIOEPKATh KaauOpartop B
TE4YeHHE 4 94 B HOPMAIBHBIX YCIOBHSIX.

BHUMAHMUE! KAJIMBPATOP H4-101 HYXJIAETCA B
NPUHYIUTEJBHOWM BEHTWISAIMHA. B CBSI3M C DTUM
HEOBXOJUMO CJEJIUTD, YTOBbI IIEP®OPALIUA KOPITYCA
HE BbIJIA 3AKPBITA.

2.2.3 Tlpu pabote kanubpaTtopa B COCTaBE aBTOMATU3UPOBAHHBIX CUCTEM
MOAKIIIOUUTB €ro K CUCTeMeE yepe3 pa3beM nHrepdeiica.

IIpoBepuTh HCHPABHOCTh CETEBBIX MpPEIOXpaHUTENEH, YCTaHOBUTh
CETEBOI BHIKIIIOUATENh B NoJyiokeHue “0”.

2.2.4 TIpucoeMHUTD K IPUOOPY CETEBOM IIHYD.

2.3 Opzanwvi ynpagnenus u noOK1I04eHUS

2.3.1 Opransl ynpaBjieHUsl U1 MOAKJIIOYEHUS YKa3aHbl HA pucyHKax 2.1 n 2.2.

Ha nepenneit manenu xanmudpaTopa (pucyHOK 2.1) pacmonoKeHs:

- BBIKJIIOYATEIb HANPSDKEHUS CETH;

- KHJIKOKPUCTALIMYECKUU nucniaen s OTOOpaKEHUS
BOCIPOM3BOJMMBIX CHUTHAJIOB, a Takke HH(OpMALUH, HEOOXOIUMOW NpHU
paboTte ¢ mpudopom;

- KJIABHIIHBIA MyJBT, COCTOSIIUHA U3 28 KHOMOK. KHOIIKM HE MMEIoT
(ukcarM, MO3TOMY  MX  BKJIIOYEHHOE  COCTOSHHE  HMHAMIUPYETCS
COOTBETCTBYIOIIEH HHPOpMAaIIMed Ha TUCTLIEE;

- pYy4Ka IJIaBHOW PEryJMpPOBKH BBIXOIHOTO CHUTHAJIA;

- BBIXOJHBIE KJIIEMMBI;

Ha 3anmueit manenmn pacrioyioXKeH BBIKJIIOYATENIb  BHYTPEHHETO
ucToyHuka nutanus 50 A.

2.3.2 Oprasbl MOJIKIIOYEHUs] KauOpaTopa BKIIOYAIOT B cebst 8 KiemM,
O00BEANHEHHBIX O CBOEMY (YHKIMOHAJHHOMY Ha3HAYEHUIO B 3 TPYIIIbL:
“BbIXO/ 17, “BBIXO/ 27, “BBIXO/ 3”.

I'pynma knemm “BBIXOJ] 17 ucnons3yercs npu paboTe kamudpaTopa B
peXMMe BOCIPOWM3BENCHHS HANpsDKeHHH, rpymma kinemMm “BBIXOJ 2”7
WCTIIONIB3YETCS TPU paboTe KanmuOparopa B PEKUME BOCIPOU3BEACHUS CHIIBI
Toka Ha mnojauamnazoHax ot 20 MxA nmo 2 A, xiuemmel “BBIXOJ 3~
UCTIONIB3YIOTCS IIpH paboTe Ha quana3oHe 50 A.

ITepemsbluka, ycranoBneHHast Mexxay kaemMamu “Upir” 1 “Unip”, 3aMbIkaeT
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2

“Uro”u , COEIMHSET

KOPPEKTHPYIOLIYI0 CBSI3b MEXKIy BHYTPECHHUM BOJILTMeigl)-OM n HAII

MEPEMbIYKA, YCTAHOBJICHHAA MCKAY KICMMaMn

HHU3KOMOTEHIIMAIBHBIN BBIXOJ] € KOPITyCOM MIpHOOpa.
2.3.3 OOo3HaueHHe W Ha3HAYEHHE KHOIIOK Ha TIepeJHEH NaHeln
(pucyHok 2.1) npuBenens! B Tadmune 2.1.

Tabmuuna 2.1

O0o3HaueHne

Haznauenue

t

[epexmouenne ananasoHa BOCIPOU3BOJMMOTO CUI'HAA B
CTOPOHY OOJIBIINX 3HAYCHHH.
[epemenieHue CTPEIKHU-yKa3aTelsi Ha OIHY CTPOKY BBEpX

\

[epeximoueHne muama3oHa BOCIPOU3BOANMOTO CUTHAIA B
CTOPOHY MCHBIINX 3HAYCHHH.
[lepeMerieHne CTpENKU-yKa3aTelsl Ha OJTHY CTPOKY BHH3

nPOI'P Bxox B MEHIO MJIM BRIOPaHHYIO (DYHKITHIO MEHIO

HIAT Brixon n3 MeHro

U= Brurtouenne pesxuMa BOCIIPON3BEACHUS HATIPSIKCHHS
ITOCTOSTHHOTO TOKa

U~ Brurtouenne peskxuMa BOCIIPOM3BEACHUS HATIPSIKCHHS
MIEPEMEHHOTO TOKa

I= BxiroueHue pesxuma BOCIPOU3BEICHMSI CUIIbI TOCTOSIHHOI'O TOKA

I~ BruroueHue pexxnuMa BOCIIPOU3BEICHUSI CUITBI IEPEMEHHOTO TOKa

BBO/J U/1 BrurtoueHre/BEHIKITIOUCHHE PEXIMa BBOJIA 3HAYCHHS BOCIIPOU3-
BOJMMOTO WIIA KATHOPOBOYHOTO HANIPSHKCHUS MITH TOKA.
BrutoueHre/BBIKITIOUCHHE PEXXUMa KOHDUTYPAIIUH TapaMeTpa B
MEHIO

BBOJI f BrtoueHre/BBIKITIOUCHHE PEXKUMa BBOJIA 3HAYCHHS YaCTOTHI

A BOCIPOU3BOAMMOT0 TIEPEMEHHOTO HAMPSKESHUS T TOKA.

BrroueHre/BBIKITIOYCHHUE CUTHAJIA HATIPSDKCHHS WIIA TOKA Ha
COOTBETCTBYIOIIHMX BBIXOIHBIX KIIEMMaX KaTuOpaTopa B PeKUME
KannOpoBKH prbopa

IMYCK- 3armyck/ocTaHOBKa TPOIIEcca BOCIIPOU3BEICHHS 3aJAHHOTO

cTon 3HAUEHUS BBIXOJIHOTO HAMPSKEHUS UJIM TOKA B PEXXUME
BOCIIPOU3BE/ICHUS CUTHAJIA.
3amyck nponecca KaauOpOBKY B peXKHME KAJIMOPOBKH MpHOOpa.

0,1,2,3,4,5, BBox cooTBeTcTBYOMICH UG PHI B 3HAKOMECTO, 0003HAYCHHOE

6,7,8,9 Kypcopom

+/- YcTaHOBKa MOJISPHOCTH BOCITPOU3BOUMOTO HATIPSKEHUS UITH

TOKa

BBoJ1 cuMBo1a TOUKH

20




[Ipomomkenue Tadmmibl 2.1

CBPOC OTMeHa BBOJIMMOTO 3HAYCHHUS BOCTIPOM3BOAMMOTO CUTHAIA

A BkitioueHue peskuMa pelakTHPOBaHHs BOCIIPOU3BOMOTO
CHTHA/A C MHIMKAIMEH OTKIOHEHHUS B a0COIIOTHBIX 3HAYCHHUSIX

< CaBur Kypcopa BICBO B PSKHME PEIAKTUPOBAHHUSL.

Br160p 3HaueHus Ipu KOH(GUTypanuy napamMmerpa B MEHIO.
YMeHbIlIeHNEe aMIUTUTYIbl CHTHAJIA HAPSDKEHHS WU TOKa B
PEKHME KaTMOPOBKH.

- CaBur Kypcopa BICBO B pSKHME PEIAKTUPOBAHHUSL.

Br10op 3HaueHUs Mpu KOHPUTYpaIMU TTapaMeTpa B MCHIO.
YBenuyeHre aMIUTUTY/ bl CUTHAJIA HATIPSDKCHUS WA TOKA B
peKHME KATHOPOBKH.

% Bximrouenne PCKrMa pEAaKTUPOBAHUS C PIHI[PIKaI.IPIefI
OTKJIOHCHHS B ITPOLCHTAX

2.3.4 OCHOBHBIM OpraHoM OTOOpaXXCHUS WH(POPMAIUN SBISETCS
JKUAKOKPUCTATUIMYECKUI JUCIUIEH, UMEIOLINI YeThIpe CTPOKH 1o 20 CUMBOJIOB
B Kaxnod. I[IpaBasg wYacTp JAWCIUIES WCIONB3YeTCS [UII OTOOpa)KCHHUS
YCTaHOBJICHHOTO [HMala3oHa W3MepeHMs. JleBas uacTh HCHOJIB3YyeTCS [UIs
OTOOpaXKeHUsI TEKYIIeT0 pekuMa paboThl (BEpXHSIS CTpPOKa), TEKYLIETro
3HauEHHUsI BOCIPOU3BOJUMOTO CHUTHala (BTopas cTpoka), Habopa HOBOTO
3HAYeHHs BOCIPOM3BOJMMOI BENWYMHBI (TPEeThbS CTPOKA), HCIIOJIB3YeMOH B
TEKyIIeM pekuMe paboThl IPYTI BBIXOJHBIX KJIEMM (YeTBepTast CTPOKa).

2.3.5 Ha 3agneil manenu kanmOparopa (PHCYHOK 2.2) pacHOJI0KEHBI
OpraHBl YIPaBICHHUS ¥ MOIKIIOUEHUS, 00O3HAYCHHWE W 3HAYCHUE KOTOPBIX
TIPUBEJICHEI B Tabmme 2.2.

Tabmuua 2.2

O6o3HaueHNE Haznauenue

CETb 230 I'HE310 [UTS TOAKITIOYEHHS CETEBOTO KaOes

V50Hz 550 V-A

BII26-1 4 AF Jepxarens npegoxpaHUTeNel ¢ IByMs
IpeJoXpaHuTensIMU Ha 4 A

CTBIK C2 Poserka noxkiroueHns KamubpaTopa K cucreme
(amanrep CTBIK C2)

KAJIMBPOBKA [NepexmrouaTens BKIFOUEHHS/BBIKIIOUEHUS peKuMa
KaITMOPOBKH, PACIIOIOKEHHBIN MOJT IITAHKOM,
3aKpbIBAIOLIEH HECAHKLIMOHUPOBAHHBIHN 1OCTYII

50 A BxiroueHne/BBIKIIOYEHNE UCTOYHHUKA TuTanus SB, 50 A
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3 Hcnosn30BaHMe 10 HA3HAYEHUIO
3.1 IToozomoeka Kk npoeedenuto usmepeHui

3.1.1 IloaxmrounTh ceTeBOi kalOenb K MUTArOIIeH ceTd. BriroueHue
kaimuOpaTopa ocymectBisiercss kHomkod “CETb”, pacmomokeHHO!T — Ha
nepeHe NaHemu.

HenocpencTBeHHO mociie BKIIIOUEHHUS HA TUCIHIEE KalIHOpaTopa MOXKET
MOSIBUTHCS TIPOU3BONIbHAS WHPOPMALKS, TTOCTE Yero ITUCIUIei OyAeT morarieH,
a gepe3 2 ¢ KanmOpaTop BKIIOYXATCS B PEKUM BOCIIPOU3BEICHUS IOCTOSHHOTO
HampspkeHus Ha awama3oH 20 B uw Ha mucmiee mosBUTCS HHQOpMAIus B
COOTBETCTBHUHM C PUCYHKOM 2.1.

IIpu OTCYTCTBMM HHAMKAIMU Ha JAUCIUICE, HEOOXOIMMO BBIKIIFOYHTH
KaauOpaTop, OTKIIOYUTH €ro OT CETH U TMPOBEPHUTh HCIPABHOCTH
[IpeloXpaHUTENEH.

3.1.2 JIns peanu3allid HOPMHUPOBAHHOTO 3HAYEHUS TMOTPEIIHOCTH
ClIelyeT MpOrpeTh Kaaubparop B TedcHue 1 4.

3.2 Ilposeodenue uzmepenuii

3.2.1 YcTaHOBUTH PEKUM BOCIPOM3BOJAUMOIO CUTHAJIA ¢ TOMOUIBIO
kHOTIOK “U 7, “U~", “I==7, “I~".

3.2.2 YcTaHOBUTH HEOOXOIUMBIN THATIa30H BOCIIPOM3BEICHUS C
IIOMOIIBIO KHOIIOK “/I\ ”u “\y 7. B npaBoil yactu quciuies pacroiokeHo
MEHIO BO3MOJKHBIX JHANa30HOB BOCIIPOM3BEACHHUS, B KOTOPOM YCTaHOBIICHHBIH
B JJAaHHBI MOMEHT JMAaIa30H OTMEYEeH cTpenkoil “—> . IIpu ucnons3oBaHUU
nuanazoHa 50 A BKIIIOYHTH BRIKIFOYaTeNnb “50 A”, pacroigoKeHHBIN Ha 3aHeH
TaHEeJIH.

3.2.3 HalOpare 3HaueHHWE BOCIPOM3BOJUMOrO CHUTHANA CIEAYIOIINM
obpazom:

- Haxatb kHonky “BBO/J U/I”, npu 3TOM B TpPETbEH CTPOKE TUCILIES
MOSIBUTCS CHMBOJI BBoauMoW BenmmuwHHE (V, mV, A, mA, pA), u Kypcop,
MOKA3bIBAIOIINIT 3HAKOMECTO IJIsl BBOJIAa OUEPEHON IU(PHI;

- HaOpaTh YHMCIEHHOE 3HaYCHWE BBOAMMOMN BEJIMYUHBI C IOMOIIBIO
kHomok “07, “1” ... “9”. Ecnu mpu BBOJE NPOM30LUIA OLIMOKA, TO MOXHO
yIaIUTh HaOpaHHOE 3HaYeHue, Haxas kHonky “CBPOC”.;

- BHOBb HaxaThb kHonky “BBO/I U/I”, nabpaHHoe 3HaueHue Oyner
3a(UKCHPOBaHO B CTPOKE TEKYIIMX 3HAYEHHWH, a TpeThsi CTpoKa Oyzaer
TIOTalIeHa;

- B peXHMMaxX BOCIPOW3BEICHHS HANPSIKCHHUS U CHJIBI MMOCTOSHHOTO
TOKa BBIOPAThH MOJIIPHOCTH BOCIIPOM3BOJMMOIO CHTHAJIA C TTOMOIIBIO KHOTIKH
-7

- B peXHUMax BOCIPOU3BEICHUS HAINPSLKEHHS] U CHUIIBI IEPEMEHHOTO
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TOKAa AaHAJIOTHMYHBIM 00pa3oM, HaOpaTh 3HAYEHHE YacTOTHI, MAaHHITYIHPYS
kHonkamu “BBOJ f’, “0”, “1” ... “9”.

Ecnu BBe/ieHHBIE 3HAYECHUST HANPSDKEHMS, TOKA WM YaCTOTHI BBIXOJSAT 3a
TPaHMIBl JONMYCTUMBIX JUI JAHHOTO JHMana3oHa paboThl 3HAYEHHH, TO Ha
JICILICH BBIACTCS KPaTKOBpPEMEHHOE cooOimeHue “Omundka BBOA”, a peKUM
BBOJa BBIKJItOYaercs. sl IOBTOPHOTO BBOJA BHOBb HaXaThb KHOIIKY
“BBOJ U/T”.

3.2.4 TloAKIIIOYATE HArpy3Ky K KIeMMaM KanuOpaTopa B COOTBETCTBHH
¢ nHpOopMaImel B TpeTbel CTPOKE AHCILIES.

3.2.5 Jns BbLAauM  BOCHIPOM3BOJMMOIO CHTHajla HAa BbBIXOAHBIE
KIeMMbl kannbparopa Haxats kKHOTKY “IIYCK-CTOIT”. Ilpu 3ToM B mepBoi
CTpOKe aucIuies nosBuTcs nHpopMmarms “XKanurte”, v o 3aBeplIeHNH mporecca
(hopMHpOBaHUS CUTHANIA ¢ HOPMHPOBAHHOW TOYHOCTHIO MOSABUTCSA HH(POpManus
“Bpigano”. Ecnu ykazaHHble WH(OpPMaIMOHHBIE COOOLICHUS YepeayroTCs
coobmennem “Ileperp”, 3TO 03HAYaeT, YTO KaIUOpaTOp HE MOXKET BOC-
MPOM3BECTH 33/IaHHBIA CUT'HaJ. B Takom ciydae HEOOXOAMMO yOemUThCs, 4TO
Mexay kiaemMmamu “Unin”, “ Unip” TPUCYTCTBYET HAAEKHOE COEAMHEHHE
3aMbIKaloOIel MepeMBIYKON, a MOJKIIOUEHHAs K BBIXOIYy NMpHOOpa Harpyska -
ucnpaBHa. Ilog HCIpPaBHOCTBIO MOHHUMAETCA OTCYTCTBHE B 3JIEKTPUUECKOU
e Harpy3KH 3aMbIKaHWH (B pEKUME BOCIIPOM3BEICHUS HANPSHKEHUH) U
0OpBIBOB (B pEXHMME BOCHPOM3BEACHHSI TOKOB). DJIEKTPUYECKHE ITapaMeTphbl
Harpy3KH JOJDKHBI YAOBICTBOPATH TPEOOBAHMAM Ul JOIYCTHMBIX 3HAYCHUH
TOKa Harpy3kd (peXHM BOCIIPOM3BEINCHUS HANPSDKEHHWSA) M HANpsHKCHUS Ha
Harpyske (peXXuM BOCIIPOM3BEICHUS TOKA).

3.2.6  lna OTKIIOYEHHS CHUTHAIa OT BBIXOAHBIX KJIEMM, ITOBTOPHO
HaxaTh KHONKY “IIYCK-CTOII” u noxkparecs mepexoja KamuOparopa B
pexum “Crom”. Ilpm 3TOM Ha JucIIee IOCIEIOBATENIBFHO MOSBISIOTCS
coobwenus “XKnuure” u “Cromn”.

V3meHeHne  MOJSAPHOCTH  BOCHPOM3BOJUMOIO  HalpsDKEHHsS — Ha
nuanazonax “200 B”, “1000 B” mpou3BouTh TOJIBKO B pexxume “Crom’.

327 Pexum penakTUPOBaHHUsS paHEE BBEIEHHOW  BEJIMUMHBI
BKJIIOUaercst KHomkamu “A” u “%”. Ilpu Haxatum m000i U3 3THX KHOIIOK
TEeKyIllee 3HaUYCHHWE BBIXOAHOIO CHTHaja (CTpoka 2) QHUKCHUpyeTcs B KauecTBE
6azoBoro, MiaAmIMH pa3psx  0a30BOrO 3HAYEHHS OTMEUYAeTCsl KypcopoM
(cMMBOJI TTOYEPKHMBAHKA), B TPETHIO CTPOKY IMCIUIES] BBIBOJHUTCSI 3HaYCHHE
OTKJIOHEHUSI TEKYIIEro 3Ha4eHHs OT 6a30BOT0 B a0COJIIOTHBIX BEJIMYHMHAX (ECIn
Hakata KHOmKa “A”), mub0 B MpoueHTaxX, (ecau HaxkaTa KHomka “%”).
PenaktupoBanue (T1aBHast — peryjaMpoBKa) 3HAUYeHHMsT B 3HAKOMECTeE,
OTMEUYEHHOM KypCOpPOM, BBIIIOJNHSETCSI C TIOMOLIbIO PYYKH IUIABHOM
PETrYJIMPOBKH, IIPH 3TOM BpAllleHHE PYYKH BIIPABO YBEIMYHBACT PErYIUPYEMbIil
mapameTp, BIEBO — YMEHBIIIAET.

H3MeHeHne moioXKeHUsI Kypcopa  BBITIOJNHISTCS KHOIKaAMH < 7 > .
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BbIK/IIOUEHHE  pEXHMMa PEAaKTHPOBAHHMS  OCYMICCTBISCTCS  IMOBTOPHBIM
Ha)KaTHEM KHOITOK “A” min “%”.

3.3 Paboma c karubpamopom é cucmeme uepe3 unmepgeiic

3.3.1 Jlns mnoaroroBku paboTel ¢ KamuOpaTopoM uepe3 Iocie-
JIOBaTeNNbHBIA MHTEp]EHc HEOOXOANMO MOAKIIOYUTE COSTMHUTEIbHBIN Kabelb
K pazsemy “CTBIK-C2”, pacrionoxxeHHOMY Ha 3aJHel MaHeIu Kanuoparopa u
YCTAaHOBHUTH HEOOXOAMMBIE IapaMeTpsl UHTepdeiica B MeHo “Kondurypamus
RS-232”. dnsa storo Haxatrs kHomnky “TIPOI'P” u BoiiTh B riiaBHOE MEHIO.

Kuaonkamu “/I\ " \l/ ” YCTaHOBHTH CTPEIIKY-YKa3aTelb HAIPOTUB CTPOKU
“Konpurypauus RS-232”. JIna Bxoma B menro  “Kondwurypamms RS-232”
Haxatb kHonKy “IIPOI'P”. Knonkamu “ /T\ ”u  “\y 7 yCTaHOBUTb CTPEIIKY-

yKasaTesllb ~ HalpoTHB  pEeNaKkTHPyeMOoro mapamerpa. Hakare KHONKY
“BBOJl U/I”, npu 3TOM mepe] YUCIOBBIM 3HAUY€HHEM BBIOPAHHOTO IS
peAaKTUPOBAHUS TTapaMeTpa MOSBUTCS CUMBOI *“ >, Jlanee KHONIKaMH ”
M “_> 7 ycTaHOBUTb TpeOyeMoe 3HaYeHHe mapamerpa. BeiOpas HyKHbIH
nmapameTp, cHoBa Haxarb KHonky “BBOJ| U/I” - npu stom cumBon “ >
noracHet. [lns Beixona u3 MeHto “Kondurypaums RS-232”  HaxaTh KHOIKY
“IHAI™. JIns BBIXOJ@ M3 OCHOBHOTO MEHIO ellle pa3 HakaTh KHOTKY “IITAI™.

3.3.2 VYmparieHue kamuOpatopoMm uepe3 HHTepeic OCYyIIeCTBISIETCS
MyTeM OTNpaBKU €My yIpaBisiomed cTpoku. Kaxkmas cTpoka cocTouT u3
reyataeMblXx OYKBEHHO-IIM(POBBIX CHMBOJIOB M HEIEYaTaeMOro CHMBOJIA-
NpU3HAaKa KOHIA CTPOKHM, B KadeCTBE KOTOPOTO MOXKHO HCIIOJIb30BaTh
cumBon LF (mepeBon crpokm, xonx 0x0A) mmm cumBon CR (mepeBox kaperkw,
kox O0x0D). CumBonbHBEIA (opMaT W Ha3HAUCHWE YIIPABISIOMIAX CTPOK
nosicusiercs B 3.3.3 — 3.3.7. [nd copaBKud TNPUBOIUTCS TaKXKe KOJOBOE
MPE/ICTABICHUE YNPABIIIOMEH CTPOKH B COOTBETCTBYIOLIMX CHMBOJAM KOJAAX
ASCII. B kadecTBe KOHIIAa CTPOKH BBIOpaH cuMBoI LF.

3.3.3 Crpoku pans ymopaBlieHUS pexuMamMu paboThl  KanmubOparopa
npuBeeHbI B Tabmmme 3.1.

2

Tabmuna 3.1
VYpasistomas ASCII xox Pexwm paboTs
CTpOKa
“MUDC” 0x4D 0x55 0x44 0x43 0x0A | TTocTosIHHOE HANIPSIKCHHE
“MUAC” 0x4D 0x55 0x41 0x43 0x0A | TlepemeHHOE HAPSHKEHUE
“MIDC” 0x4D 0x49 0x44 0x43 0x0A | I[ToCTOSIHHBIN TOK
“MIAC” 0x4D 0x49 0x41 0x43 0x0A | [lepeMeHHBIH TOK

3.3.4 Crpoku Juis ynpaBJICHHs IMara3oHaMH KaInopaTopa IpHBeICHbI
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B Tabmure 3.2

Tabnuna 3.2
VYnpasnsromas | ASCII xon Pexum Pexum Pexum Pexum
CTpOKa UDC UAC IDC IAC
“R1” 0x52 0x31 0x0A| 200mV | 200mV | 200 uA | 200 uA
“R2” 0x52 0x32 0x0A 2V 2V 2 mA 2 mA
“R3” 0x52 0x33 0x0A 20V 20V 20 mA 20 mA
“R4” 0x52 0x34 0x0A| 200V | 200V 200 mA | 200 mA
“RS5” 0x52 0x35 0x0A | 1000 V 750 V 2A 2A
“R6” 0x52 0x36 0x0A 50 A 50 A

3.3.5 Ctpoku sl yHOpaBi€HHUS TOJISPHOCTHIO BOCIPOU3BOIUMOTO
CHTHaJa IPUBEJCHBI B TaduLe 3.3.

Ta6numa 3.3
Ynpasisromas ASCII xox [TonspHOCTB CUTHaNIA
CTpOKa
“P+” 0x50 0x28 0x0A TlonoxurenpHas
“p-» 0x50 0x2D 0x0A OtpunarenpHas
3.3.6 Crtpoku i1 YCTAaHOBKM 3HAQUYE€HHUS AaMIUIUTYIbl MU YacTOTHI

BOCIIPOM3BOIMMOTO CHTHAJIa UMEIOT CIIEAYIOIUH hopmar:
“V<Crpoka 3Ha4€HHUs aMIUIMTYAbl CUTHaNa>";
“F<Crtpoxa 3Ha4eHHsI YaCTOThl CUTHAIa>".

IIpumep - YcranoButs ammnutyny curtana U=12.42 B u yactoTy curnana
F=1345Tm;

VYnopasasromass CTpoka [l YCTAaHOBKU — aMIUTATYIbI
“V12.427;

CUTHaJia:

VYhopasngionasi CTpoka Ui yCTAaHOBKHM —aMIUIATY/BI
curHana: “F1345”.

CoOTBeTCTBEHHO KO/I0BOE MpezcTaBieHne cTpok nomumo ASCII-komoB
YKa3aHHBIX CHMBOJIOB OyJIET Coiep KaTh KOJ CHMBOJIA-TIPH3HAKA KOHIIA CTPOKH
(0x0A wmm 0x0D).

3.3.7 VYcranoBka pexuma “Ilyck” ocymecTBiasercs OTIPaBKOH
kanmbparopy crpoku “OPR”. IToBropHas ornpaska ctpoku “OPR” ycranoBuT
pexum “Crom”.

3.3.8 Tekymee COCTOSIHHE KaluMOpaTtopa MOKHO OIPEAEIUTh C
MOMOIIBIO CIEAYIOIIUX YIPABISIOMINX CTPOK:

HaCTOTHI

“M?” — BO3BpamaeT TeKYIIHH PEeKIM;
“R?” — BO3BpaIIaeT TeKyInil THaa30H;
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“P?” — Bo3BpamaeT yCTaHOBICHHYIO MOJIIPHOCTH curHana B pexumax UDC u IDC;
“V?” — Bo3BpalllaeT yCTAaHOBICHHOE 3HAUEHUE aMIUIUTY/ bl CUTHAJIA;
“F?” — Bo3BpallaeT yCTaHOBIEHHYIO YacToTy curHana B pexxumax UAC u IAC.

Tabmmua 3.4

VYopasnsromas | ASCII xon Bosspamaemas crpoka

CTpOKa

“M?” 0x4D 0x3F 0x0A | “UDC”, “UAC”, “IDC”, “IAC”

“R?” 0x52 0x3F 0x0A | “R1”, “R2”, “R3”, “R4”, “R5”, “R6”

“P?’ 0x4D 0x3F 0x0A | “+7, «“-”

“V? 0x56 0x3F 0xOA | Texymee ycTaHOBJICHHOE 3HAYCHHE
CHUTHaJa

“F?” 0x46 0x3F Ox0A | Tekyuiee yCTaHOBJIEHHOE 3HA4YEHUE
JacTOTHI

4 TexHuueckoe o0cay:KMBaHUe

4.1 Texuudeckoe OOCTy)KUBAHHE MPOBOAAT C IMENbI0 00ECHEeYCHUS
HaJIeKHOM paboThl KamubpaTopa B TEUEHHE MJIMTENBHOTO —IEpHoJa
IKCIUTyaTallid W 3aKJII0YaeTcsi B CHUCTEMAaTHYeCKOM HaONIOACHHHM 3a
[IPaBUIILHOCTBIO JKCILIYaTalluH, PETYIAPHOM TEXHUYECKOM OCMOTpE, IIPOBEPKE
pabOTOCIIOCOOHOCTH U YCTPAHCHUHU BO3HUKIIIMX HEUCIIPABHOCTEH.

4.2 CopnepxaTh KaluOpaTop B YHCTOTE, oOeperaTh €ro OT BO3JACHCTBHUS
BJIAary, TPs3H, MbUIH, YJAPOB U MaJICHUM.

4.3 TloBepka KanuOpaTopa MPOBOJMTCS HE PEXE OJHOrO pa3a B roj 1o
Metoauke mosepku YII511.411648.003 MIT (MPb MII.1921-2009).

5 Texkyuuii peMOHT

5.1 TlepedeHP BO3MOXXHBIX HEHUCIPABHOCTEH KamuOpaTropa IpHBEICH B
Tabmune 5.1.

Hpyrue HEHCIIPaBHOCTHU YCTpaHSIOTCSA
PEMOHTHBIMH NPEANPHUATUAMU WM U3TOTOBUTENIEM.

CreaJIM3uPpOBAHHBIMU

Tabmuma 5.1

BeposTHas npuunHa | YKa3aHus 110 yCTPaHEHUIO

TIOCJICACTBUA OTKa3a U

Omnucanue mociIeACTBUS
OTKa3a U TOBPEIKIACHHUS

TIOBPEKICHHSI
Kanmubparop ue Bxmodaercs | [leperopen 3aMEeHUTH
(ue cBetutcs TabI0) MPeIOXPaHUTENb MIPEeOXPAaHUTEIb
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6 XpaneHnue

6.1 Kanubparop 10 BBeIeHHS B HKCILTyaTalHIO CIIEAYET XPaHUTh Ha CKJIaje
B YIAKOBKE M3TOTOBHUTENS MPHU TEMIEPAaType OKPYKAarOIIEro Bo3ayxa oT 5 10
40 °C 1 OTHOCHTENBHOH BIAKHOCTH Bo3ayXa He Ooiee 80 % mpu Temmneparype
mmoc 25 °C.

Xpanuts KanuOpaTop 0e3 yNakoBKM ClAyeT IIpH TeMmIleparype
OKpyxkatomero Bo3ayxa oT mmoc 10 go mmoc 35 °C U OTHOCHUTEIBHOU
BJI&KHOCTH Bo3yxa He 6ornee 80 % mpu temneparype mitoc 25 °C.

B nomemeHnsx ais XpaHEHWs KajluOpaTopa CoJEpXKaHWE IbUIM, I1apoB
KHCIIOT U IIEJN0YEH, arpeCCUBHBIX Ta30B U JPYIMX BpEIHBIX IIPUMECEH,
BBI3BIBAIOIINX KOPPO3UIO, HE JOJDKHO IPEBBIMIATH COJACP)KaHNE KOPPO3HOHHO-
aKTUBHBIX areHToB s atMocdeps! Tamna 1 mo TOCT 15150-69.

7 TpaHcnopTHpPOBaHHe

7.1 TpancnopTHpoBaHHE KanuOpaTopa, YINaKOBaHHOTO B COOTBETCTBUH C
TpeboBaHusAMHU 1.6, POU3BOAMTCS JIOOBIM BHIOM TPAHCIIOPTAa MPHU YCIOBUU
3alIMTHI OT IPSMOT0 BO3/ICHCTBUS aTMOC(EPHBIX 0CaIKOB.

[lpu TpaHCHOPTUPOBaHMM W MOTPY3KE IODKHBI COOJIONATHCS yKa3aHUs
MaHMITYJIIIHOHHBIX 3HAKOB, OCHOBHBIX, IOMOJTHUTENBHBIX M HH(POPMAIIMOHHBIX
HaJIMCEeH Ha CTEHKaX SIIHKa.

[IpenenbHble KIMMaTHYECKHE YCIOBHUS TPAHCIIOPTUPOBAHUSL:

- TeMIeparypa OKpy>Karoulero Bosayxa or munyc 50 mo mwitoc 50 °C;

- OTHOCHTENbHas BIAXHOCTh BO31yxa He Oonee 95 % mpu Temmeparype
25 °C;

- atmocgepHoe nasnenue ot 84 mo 106,7 klla (oT 630 no 800 MM pT.CT).

7.2 Pa3MemieHne M KpeIUICHWE B TPAHCIIOPTHOM CPEACTBE YHMAaKOBaHHBIX
KannOpaTopoB JOJDKHO O0ecHeunTh WX YCTOWYHMBOE TIIOJIOXKEHHE W He
JIOIYCKaTh TIepeMEIeHNE BO BPEMs TPAHCIIOPTHPOBAHHSI.

8 Yruamzauus
8.1 Kamubpatop He cOAEpKHT OMACHBIX JUIA JKU3HH M BPEIHBIX IS

OKpY XKaloUIeH cpebl BeleCTB. Y THIN3alHs IPOBOAUTCS B TIOPSAKE, TIPHHATOM
y nmorpeduTenst Kanubparopa.

9 I'apaHTHH U3TOTOBHUTES
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9.1 UzrotoBuTeNs rapaHTUPYET COOTBETCTBHE KalnuOpPaTopOB OCHOBHBIM
napamMeTpaM U TeXHHYECKUM XapaKTepPUCTHKAM, YCTAaHOBJIEHHBIM HACTOSIIHUM
PD, npu cobmoneHun noTpeOUTENeM YCIOBHUA M IpaBWIJI SKCIUTyaTallUH,
TPAHCHOPTUPOBAHUS U XPAHEHUSL.

T"apanTtuiteelil cpok XxpaHeHUs - 6 MeC C MOMEHTA U3TOTOBIICHHS.

Tlapantuiteelii cpok odKcIulyatauu - 24 Mec cO MOMEHTa BBOJa B
9KCIUTYaTaIHIo.

TapanTuiiHbBll CpOK 3KCIUTyaTalMM IPOAJIEBACTCS HAa NEPUOA OT IOJA4H
peKkIaManuy 0 BBEACHHWS KanmuOpatopa B OKCIUIyaTalMi0  CHIAMH
M3TOTOBHTEIS.

JaTa mpojaku ykasplBaeTCs B rapaHTUHHOM TalloHE. B citydae orcyTcTBUs
OTMETKH O MpOJaXe, CPOK TapaHTUH HMCUHCIACTCS OT AAThl M3TOTOBICHUS
Kajgubpartopa.

9.2 IloTpebuTens NUIIAETCS MpaBa Ha FapaHTUHHBINA PEMOHT B CIIEAYIOIINX
Cllyyasx:

- TIPH HapyIIEHUH LEIOCTHOCTH IJIOMO;

- TpH HapyIIeHHWM MpaBUI OKCIUTyaTalliy, TPAHCIOPTUPOBAHUA U
XpaHEHUs.

9.3 TapaHTHiHOE H TIOCIETapaHTHITHOE OOCITy)XKHUBaHHE KaauOparopa
OCYWIECTBIIICTCS  NPENUPUATHSIMH, II€PeYeHb KOTOPHIX TIPUBEACH B
puioxeHuu b.
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10 CBuaeTesibCTBO 00 YNAKOBBIBAHHHU

10.1 Kamubparop yausepcansubiii H4-101 VIIIAN.411648.003, 3aBoackoit
HOMEp yIaKoOBaH OAO «MHUIIN COTJIaCHO

TpeOOBaHUSAM,  TPEAYCMOTPEHHBIM B JCHCTBYIOIIEH  TEXHUYCCKON

noxymenTtanuu u TY BY 100039847.086-2009.

[TryHas moAmucCH | [pacumdpoBka moamucH|

[ron, MecsII,Yucio]
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11 CBuaeTeabCTBO 0 IPUEMKeE

11.1 KanubpaTop yHusepcansHbiit H4-101, YIIIAM.411648.003, 3aBoackoit
HOMeEp W3TOTOBJICH M HPHHAT B COOTBETCTBUH C 00SA3aTCIBHBIMH
TpeOOBaHUSIMH TOCYIapCTBEHHBIX cTaHmapToB, TY BY 100039847.086-2009 u

IPpU3HAaH TOAHBIM JJI OKCILTyaTalluu.

[pencraButear OTK

MII
[maHas moamucs | [pacumudpoBka moamucu]
[rom, mecsi, uncno]
IlepBuuHas noBepka NpoBecHA
[ToBepurens
MK
[ranHast moamuch| [pacmdpoBka mognwcn |  [rof, MecsIL,YHCIO]
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12 Oco0ble OTMETKH

12.1 3anucu 0 neproaYecKoil MOBEepKe 1 BHEIIIAHOBBIX PadOTax Io Te-
KyIIEeMy PEMOHTY KaJlMOpaTopa IpH ero dKCIUTyaTallli, BHOCST B TaOIIHIly

12.1.

Tab6muma 12.1

Hara

HaumenoBanue
paboThI 1 IpUYHHA
€¢ BBIIIOTHEHUS

JomxHoCcTh, haMunus 1
MOAIHCH (OTTUCK KieiimMa
TTOBEPUTEIISI)

IIpumeuanue
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Ipuaoxkenue A
(obs3aTenbHOE)
Kannbposka xanubpaTopa

A.1 KamuOpoBKy mpoBOAAT TMoOcCjie€ peMOHTa Mpubopa H Tepen
ouepenHoi MoBepKoil s obecnedeHHs TPeOyeMoW TOYHOCTH C IOMOIIBIO
STaoHHBIX cpeacTB u3meperuit (CH). CH nomKHBI HMETh CBHICTENHCTBO O UX
noBepke. Kamnbparop u CU moaroraBimBaioT K paboTe B COOTBETCTBHH C MX
PYKOBOZACTBAMH IO 3KCILTyaTalnH.

A.2 Jlnga gocTyma B pPeXHM KaIHOPOBKH CHSTH OIDIOMOMPOBAaHHYIO
mranky “KAJIMBPOBKA”, pacnonokeHHYI0 Ha 3aJHel TMaHelH KanuopaTopa,
YCTaHOBUTb MEPEKJIIOYATENb B IIOJOKEHUE “| ”, BOUTH B TOJIOBHOE MEHIO C
nomoteio kHonku “ITPOI'P”. Kuonkamu “/N ” u “ ¥ yCTaHOBHUTH CTPEIIKY-
yKaszaTreiab HalpOTUB CTPOKHU “KamubOpoBka”. [lns BXxoga B MeEHIO
“KamubpoBka” Haxars kHomky “IIPOT'P”. Jlns BeIxoma M3 pexuMa
“KanubpoBka” Haxath kHONKY “LIIAT™.

A.3 KamuOpoBKy BOCIPOU3BOAMMOIO HAIPSIKEHUS MOCTOSHHOTO TOKA
BBITIOJTHUTH CJICAYIOLIAM 00pa3oM:

- CHATb nepeMbluky Mexay kieMMaMu “Uwnii” 1 “Unp”;

- BoWTH B pexkuM “Kamnbposka”;

- YCTaHOBUTHb HEOOXOIMMBIM AMANa30H BOCHPOM3BEACHHUS KHOIIKAMH
Ao

- ot stanmorHoro CH Ha xiemmsbl “Upin” 1 “ULo”, moaaTh HanpspKEHUE,
paBHOE KOHeuHOMY 3Ha4ueHHIo Uk;

- BBECTH B CTpoKy ‘“‘U3="" 3HaueHHe ITAJOHHOTO CHTHaja, paBHOro UK.
Jnst atoro Haxath kHonky “BBOJ U/I” u xHOomkamu “17, “2” ... “9”, “0”,
“, ” HaOpaThb 3HaU€HHE 3TAJIOHHOTO HANpPSKEHUS WIM TOKA. 3aBEpIINTH BBOJ
MoBTOpHBIM Haxkatuem kHonku “BBOJ U/I”. Tlpu BBome ommbO4YHOTO
3HAYEHHUS MOXKHO BOCHOJIb30BaThes KHonkoi “CBPOC”;

- 3aIyCTHUTH Iporiecc KannOpoBku HaxxatreM kHonku “ITY CK-CTOII”.
Ha nucrinee mosiButcst coobmenne “JKmute...”, a Ipu 3aBepIICHUH IpoIecca
nosButTCcs coodmenune “OK”;

A.4 KanmuOpoBKy BOCIPOM3BEICHUSI HANpPSHKEHUS] IEPEMEHHOTO TOKa
BBIITOJTHHUTE aHaJIorndHo A.3 Ha yactote curHajia 300 I'm.

A.5 KanubpoBKy BOCHpOM3BEIEHHS CHJIBI IOCTOSHHOTO  TOKA
BBITIOJTHUTH CIIEAYIONTUM 00pa3oM.

A.5.1 Ha ngmama3oHax BOCHPOM3BEACHUS CIUIBI ITOCTOSTHHOTO TOKa C
KOHeuHbIMHU 3HaueHusIMU Ik 200 MkA, 2, 20, 200 MA, 2 A:

- CHATH HepeMBbIuKy Mexay knemmamu “Uro” u “ 17;

- BoWTH B pexxuM “Kanmnbposka”;

- YCTaHOBUTH HEOOXOIUMBIN THANa30H BOCIPOM3BEACHNS;
ot atanonHoro CU (kanubpatopa H4-7) na xnemmy “Iyi” (BBIXO/JI 2)

34



u xaemmy “ 1,7, pacnonoxennyto non mrankoir “KAJIMBPOBKA” u xoTopas
SIBIIIETCS. HU3KOIMOTEHIIMAILHOM, MOJATh TOK, PAaBHBI KOHEUYHOMY 3HAYEHUIO
nuamna3ona I;

- BBeCTU B CTpoky “Us=" 3HaueHHe 3TaJOHHOI'0 CUTHasa, paBHOro Ik.
Jnst atoro Haxats kaonky “BBOJ U/I” u xHomkamu “17, “2” ... €97, “0”,
“, ” HaOpaTh 3Ha4E€HHE STAJOHHOIO HANPSDKEHHS WIM TOKA. 3aBEPLIMTh BBOJ
MOBTOPHBIM Hakatuem kHomku “BBOJ U/I”. Tlpu BBOmE OIIMOOYHOIO
3HAYCHHUS MOXKHO BOCHOJIb30BaThesd KHonkoi “CBPOC”;

- 3aIyCTHUTH Tpolecc KamuopoBky HaxxaTneM knonku “IIYCK-CTOII”.
Ha gucriiee mosiButcst coobmenne “JKmute...”, a Ipu 3aBepIICHUH IIpoIecca
rnosiBuTcs coobrenune “OK”.

A.5.2 Ha nnama3oHe BOCIpOHM3BEICHHS ¢ KOHEYHBIM 3HaueHneM Ik 50
A:

- coOpatb cXeMy B COOTBETCTBHH C pUCYHKOM A.1

[T KL B7'72(1)
I
“Ul”
O O “I HI”
H4-101 rR1 U
T ] ° © “no”
“Iz”
/ “I]”

K1
K2
BBIXO/ 3 K3
4T B7-72(2
“Ul” ( )
13 I 2
H < , o o “Inr

R2
O

“IZ”

)

(15 2
Uz

K4 © “Io

H4-101 — xanmubpyemslit kamuOpaTop;

B7-72(1), B7-72(2) - BOJIBTMETPBI YHUBEPCAILHBIE;

R1, R2 — meps1 conporusienus (P321- 0,001 Om; P310 — 0,001 Om);
K1, K2 - npoBoma YIIAN.685612.103 u3 KOMIUIEKTa MOCTABKH;

K3, K4 - nposoga YHIAN.685612.103-01 u3 KOMIUIEKTa ITOCTAaBKH.

Pucynox A.l1 - Cxema coeguHEHHS NPHUOOPOB IS KATHOPOBKH
BOCTIPOM3BEJICHUS CHJIBI ITIOCTOSIHHOTO TOKa Ha nuarna3oHe 50 A mpu Toke ot 2
1o 50 A.



- BOJILTMETPBl B7-72 BKIIOYUTH B PEXKHM HM3MEPEHHUS MOCTOSHHOTO
HanpspkeHust Ha nuanaszone 200 mB;

- BKJIIOYUTH TyMOJep “50 A” Ha 3ajHeil maHein KanmudpaTopa;

- YCTaHOBUTHb JAMAama30oH BOCHPOU3BOJUMOIO TOKa C KOHEYHBIM
3HaueHueM 50 A, HaxaTb kHonky “ f ”, mpu 3Tom Ha “BBIXO/l 3” moctynaet
TOK KaJnOpOBKHY;

- U3MEpUTH MaJeHUs HaIpsDKeHUs Ha Mepax conpoTtusieHus R1 u R2 u
OTIPEIETUTh 3HAYCHUE CHIIBI Ly, A, U3 BRIpOKEHHS

Tusw = Unismi /Rl + UI/IZMZ/R27 (Al)
1€ Uusyi 1 Uy — IOKa3aHUS BoasT™MeTpoB B7-72(1) 1 B7-72(2), B;

Ri 1 Ry — comporusnenne mep R1 u R2, Owm;

- BBecTH B CTpPOKy “Us=" 3HaueHHWE HW3MEPEHHOTO TOKA Iy C
TOYHOCTBIO MTOCIIEIHETO Pa3psiza;

- 3amycTuTh mporecc KamuOpoBku Haxatuem Kuomku “TIYCK-
CTOII”.

A.6  KanuOpoBKy BOCHPOM3BENEHUS CHJIBI TEPEMEHHOTO TOKa
BBITIOJTHUTH CIEAYIOUTUM 00pa3oM.

A.6.1 Ha nuanazoHax ¢ KoHEYHBIMH 3HaueHusMH Ik 2, 20, 200 MA, 2 A
BBINOJHHUTH aHatoruyHo A.5.1 Ha yactore curnana 300 I'm;

A.6.2 Ha nuana3zoHe BOCIIPOU3BEACHUS C KOHEUHBIM 3HaueHueM 50 A:

- ¢ nomousio npoogos YIIANM.685612.103 u3 KOMIUIEKTa MOCTaBKU
MOIKITFOYUTH aMmmepMeTp nepemenHoro Toka [IA8500/2 x “BbIXO/] 37;

- BKIIOYHTH TyMOIep “S0A” Ha 3amHel maHenn Kaaudparopa;

- HaxaTth kHonky “ f 7, mpu stom Ha “BBIXOJ] 3” mocrymaer Tok
KaJnOpOBKH;

- HM3MEPHUTH TOK KaJHOPOBKH;

- BBECTH B CTpoKy “Us=" 3HaueHHe TOKa KaJUOPOBKH C TOYHOCTBHIO
MOCJIETHETO pa3pAaa;

- HaxaTh kHOonKy “TIYCK-CTOII”.

A.7 Tlo oxoH4YaHWHU KaTUOPOBKM MepeKiIrouaTeNlb Ha 3aJHEeH MaHenH
YCTQHOBUTh B HCXOJHOE IIOJIOKEHHE, JOCTYN K IIEPEKII0YaTeNio 3aKphITh
kpeimkoit “KAJIMBPOBKA” u ommoMOHpoOBaTe COOTBETCTBEHHO C ITYHKTOM
1.5.3 macrosmiero PD. Brriftu u3 pexunma pexxum “KamubpoBka” ¢ OMOIIBIO
kHonku “LHAI™.
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L |
Opatopa yauBepcaigpaHOT0 H4-101

Kopemok Taiona

HA rapaHTUHHBII PEMOHT Kaju

N3bar

nomxHocTh, DUO, moanuch

Jara

JJUHHUA 0Tpe3a

I'apanTuiinbiii Tanon Ne 1

Ha PEeMOHT KanuOparopa yHuBepcaiabHoro H4-101

MsrotoBurens: OAO “MHUIIN”, yn. f.Konaca, 73, 220113,

r. MUHCK,

Pecny6nmka bemapycs

OmneiTHEIHN 3aBox Teu. (0172) 262-79-17
3aBoackoit Ne Jlata H3roToBJICHUS

[Hata nponaxu
[Iponasen

TIOAIUCH WJIH HITAMII
IlItamn TOpryrouieil opraHu3anuu

Bnaneneu u ero agpec

(dbamuTus, MOIMUCh
[puvrHa HEUCTIPABHOCTH:

[IpunsT Ha TapaHTHITHOE OOCITYKUBaHHE
PEMOHTHBIM HPEIIPUITHEM:

Ileuats pyxoBoauTens
PEMOHTHOTO MPEAIPUATHS

Jara
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02

Kopemiok Tanona

Opatopa yauBepcaigpaHOT0 H4-101

HA rapaHTHHHBII PEMOHT Kaju

N3bar

I'apanTniinbiii TanoH Ne 2
Ha PEeMOHT KanuOparopa yHuBepcaiabHoro H4-101

Wsrorosurens: OAO “MHUIIN”, yn. A.Konaca, 73, 220113,
r. MUHCK,

Pecny6nmka bemapycs

OmneiTHEIHN 3aBox Teu. (0172) 262-79-17
3aBoackon Ne Jlata HM3roTOBICHUS

3 Jara nponaxu
-3

E‘ IIponasen

= MIOJIHCh WM IITaMII
£ IlItamMn Topryrouieii opranusanuu

£ Buazernen u ero ajpec

(1)aMI/IJ'II/I$I, IIOAIMHCH
HpI/I‘II/IHa HCUCTIPABHOCTHU:

[IpunsT Ha TapaHTHITHOE OOCITYKUBaHHE
PEMOHTHBIM IPEIIPUITHEM:

Ileyats pykoBoguTesns
PEMOHTHOTO IPEATPUATUS

Jara noAInucCh
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Mpunoxenue b
(cipaBouHOE)
[lepeuens npeanpusATHiA, OCYIECTBISIOIINX TapaHTUITHOE U
rocierapaHTuitHoe 00CTy)KMBaHHE KanopaTopa

r.MuHck

OAO «<MHUIIN»220113, r.MuHck, yi.5.Konaca, 73
Ten.: (017) 2622124
taxc: (017) 2628881
e-mail: oaomnipi@mail.selpak., by; http:/www.mnipi.by

r.MockBa

3A0 «Ilpucr»
115419, r.Mocksa, yn.Opmxonukuase, 1.8/9
tesr.: (095) 777-5591; 952-1714; 958-5776
axc: (095) 952-6652; 236-4558
e-mail: prist@ prist.ru; url: www.prist.ru

r.Cankr-Ilerepoypr

3A0 HII® «/lunoas»
197376, r.Caukr-IlerepOypr, Anrekapckuit np.6, od.717
Tear.: (812) 325-1478; 234-0924
ake: (812) 325-1478; 234-0924
e-mail: pribor@ dipaul.ru; url: www.dipaul.ru

r.Exatepunoypr

00O «IIpomnpudop»
620026, r.ExatepunOypr, ya DHrensca, 38
TeL.: (3432) 244-647; 240-603
daxc: (3432) 626-128
e-mail: pribor@ etel.ru; url: www.prompribors.ru

000 «beasap»
620026, r.Exatepunbypr, ya Uncrturyrekas, la, og.404
Teu.: (3432) 679-366; 679-742; 645-330
axc: (3432) 679-366; 679-742; 645-330
e-mail: belvar@ ural.ru; url: www.belvar.ural.ru

r.AxeBck

3A0 HII® “Pagno-CepBuc”

426000, r.Mxesck, yn.Ilymkunckas, 268

Teu.: (3412) 439-144

akce: (3412) 439-263

e-mail: mkv(@ radio-service.ru; url: www.radio-service.ru

r.Pasann

000 “Texnnuecknii nentp KAnC”
390029, r.Psi3ans, yin.Ukanosa, 3

Tear.: (0912) 982-323; 798-089

daxc: (0912) 982-323; 798-089
e-mail: jais@ mail.ru; url: www.jais.ru

r. PocToB-Ha-/lony

00O “Beouon”

344006, r.PoctoB-Ha-/[onHy, yin.CokoinoBa, 52, od.411
Test.: (8632) 640-405; 923-648

axc: (8632) 640-305

e-mail: veboin@ donpac.ru; url: www.veboin.ru
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