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NMPNHATbLIE OBO3HAYEHNA

S — nonHast MoLLHOCTb Harpysku, B-A

Stom — HOMUHarbHOE 3Ha4YeHWEe NOSTHON MOLLHOCTU Harpysku, B-A

AS — ocHoBHasi abconoTHas NOrpeLlHOCTb BOCNPOM3BEAEHNS NONHOM
MOLLHOCTU Harpysku, B-A

P — akTMBHaga cocTaBngoLLas nonHOM MOLLHOCTU Harpysku, BT

Puom — HOMWHaNbHOE 3HA4YeHMEe aKTUBHOW COCTaBMSAOLLIEN MOITHOW
MOLLIHOCTU Harpy3ku, BT

AP — ocHoOBHas abcontoTHasi MOrpeLlHOCTb BOCNPOU3BEAEHUS aKTUB-
HOW coCTaBnALLEN NONHON MOLLHOCTU Harpysku, BT

Q — peakTuBHas cocTaBngAwLas NOHOM MOLLHOCTU Harpy3ku, B-A

Q:om — HOMUHANbHOE 3HAYEeHNE PeakTUBHOW COCTaBNANLLEN NMOJTHON
MOLLHOCTU Harpysku, B-A

AQ — ocHOBHas abcontoTHasa NOrpeLHoOCTb BOCNPON3BEAEHUS peak-
TUBHOW COCTaBASOLLEN NOMTHON MOLLHOCTU Harpysku, B-A

| — cvna Toka Harpysku, A

| vom — HOMUHanNbLHOE 3Ha4YeHne CuUnbl ToKa Harpysku, A

COS ¢ — KOI(hPULNEHT MOLLHOCTMN
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CA5018 PykoBoacTBO No 3Kcnslyatauum

PykoBoacTBO Mo akchnyatauum Mara3uwHoB Harpy3ok CA5018-1,
CA5018-5 (nanee — MarasuHbl, MarasuH) cocTouT U3 ABYX YacTewu.

lMepBaga 4YacTb pykoBoACTBa No akcnnyatauun (P3) cogepxuT ceene-
Hus1, Heobxoaumble Ans npaBunbHOM U 6e3onacHon akcnnyaTaunm Mara-
31MHa. 9T CBeAEeHUs BKIHOYAKT MHGAOPMALMIO O HasHa4YeHun 1 obnactu
npumMeHeHns MarasmHa, ero TEXHUYECKMX XapakTepucTuKax, yCTpONCTBE 1
npuHUMNe aencTeus, nogrotoske MarasmHa k pabote, nopsigke paboTtbl 1
TEXHUYECKOMY OOCNYXMBaHWMIO.

BTopas yacte PO cogepXut cBedeHusi Mo MeTodam 1 cpeacTsam rno-
Bepkun MarasumHa.

1 HASHAYEHUE U OBNACTb NPUMEHEHUA

1.1 HasHauyeHue
MarasuHbl npegHa3HaveHbl Arsi BOCNPOU3BEAEHNSI HArpy3ku BTOpUY-
HoOW Lenu TpaHcdopmaTopoB Toka (aanee — TT) U NCNONb3YOTCHA NpU UC-
NbiTaHWAX, METPOSIOrMYECKON aTTecTaumm u nosepke (kanubposke) TT B
cootBetcTBumM ¢ FOCT 8.217-2003 (ACTY 6097:2008).
BapuaHTbl ucnonHeHns marasuHa:
— CA5018-1 ons HOMUHANBHOWM CUIlbl TOKA HArpy3ku how= 1 A;
— CA5018-5 anst HoMMHarbLHOM CUIbl TOKa Harpy3ku hom = 5 A.

1.2 O6nactb 1 ycnosusi npuMeHeHus

1.2.1 ObnacTtb NnpuMeHeHNst MarasmHa — yupexaeHunst n npegnpuaTus,
paspabaTtbiBalollne 1 npomsBoadaine TpaHcopMaTopbl TOKa, a Takke
OCYLLECTBMSAIOLWMNE UX MOBEPKY WM KanmbpoBKy. MarasuH moxeT npume-
HATbLCHA MpPW NPOBEeAEeHUM MOBEPKU (KanMbpoBKKU) M3MEPUTENbHBLIX TPaHC-
dopmaTopoB Toka Ha YacTtoTe 50 L.

1.2.2 Pabo4ymmu ycnosusimu npumeHeHnss MarasuHa aBnsitoTca:

— TemnepaTtypa okpyxatoLiero sozgyxa — ot 0 °C go 40 °C;

— OTHOCUTENbHAas BNaXHOCTb Bo3ayxa — A0 80 % npu Temnepatype 25 °C;

— aTMocdepHoe gaBneHune — ot 84 klla go 106 kla.

2 TEXHUWYECKUE XAPAKTEPUCTUKU

2.1 TexHU4YeCKUe gaHHbIe
2.1.1 MarasuH BOCNPOW3BOAMUT 3HAYEeHWUs Harpyskum B [JuanasoHe
oT 1 % £o 120 % HOMUHaNBLHOW CUnbl TOKa Harpy3ku. HomnHanbHbIe 3Ha-
YeHust Harpy3kn Ha YyacTtoTe 50 'y npuBeaeHsl B Tabnuue 2.1.
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Tabnuua 2.1
HomuHanbHble 3HaYeHUsA Harpy3sKku
Coctasnstowme
MNonHag KoadbdpunumeHt NOMHOW MOLLHOCTM
MOLLHOCTb S MOLWHOCTH, COS @ aKTnBHas peakTnBHas
PHOM, QHOM,
B-A Bt B-A
50 40 30
40 32 24
30 24 18
25 20 15
20 16 12
15 12 9
12,5 10 7,5
10 8 6
7,5 0,8 6 4.5
6,25 5 3,75
5 4 3
3,75 3 2,25
3 24 1,8
2,5 2 1,5
1,75 1,4 1,05
1,25 1 0,75
1 0,8 0,6
15 15
10 10
7,5 7,5
5 5
3,75 3,75
2,5 2,5
2 1 2 0
1,5 1,5
1,25 1,25
1 1
0,8 0,8
0 0

2.1.2 Mara3uH obecneunBaeT BOCNpoOM3BeAeHNe 3HAYEHUA Harpy3sku
B AnanasoHe 4YacToT BTOpuYHOro toka ot 49 Ny go 51 ly. HomuHanbHbIE
3HaYeHUs1 COCTaBMALLNX NOMHOW MOLLHOCTU Harpy3kn B 9TOM Anana3oHe
4acTOT COCTaBMSAOT:
— aKTUBHOW COCTaBNSALLEN NOMTHON MOLLHOCTW, B BaTTaXx,
Puomt = Pom, (1)
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roe Puom — COOTBETCTBYIOLLEE 3HAYEHNE M3 Tabnuubl 2.1;
- peakTUBHOW COCTaBNAOLWEN NOHOM MOLLHOCTU, B BOMbT-ammne-

pax,
Q romt = f Q 2
HOM f = % HOM ( )
roe f— 4ncnoBoe 3Ha4YeHne 4acToThl BTOPUYHOIO TOKa, Bblpa>KeHHOl7I B
repuax,

Q 1om - COOTBETCTBYIOLLEE 3HAYEHWNE M3 Tabnnubl 2.1.

MpumeyaHve. HoMUHanNbHbIE 3HAYeHWS NMOMHOM MOLLHOCTU U COS ¢ Ha 4YacToTe f MoryT

2 2 [ 2 2
Hom f = PHOMf +QHOMf » COSY; :PHOMf/ PHOMf +QH0Mf

ObITb paccyuTaHbl kak S

2.1.3 MarasuH nogknoyaeTcs BO BTOPUYHYIO Lienb nosepsiemoro TT
Mo YeTLIPEXMPOBOLHON CXEME.

2.1.4 MarasuH obecneunBaeT Hepa3pbIBHOCTb LIENN BTOPUYHOIO TOKa
Npu NePEKIItOYEHNN 3HAYEHWUIA HArpy3Ku.

2.1.5 3agepxka Bocnpou3BefeHnss Harpy3ku MarasumHom nocrne no-
CTYNNEHUs YNPaBnsitoLLErO BO3AENCTBUS (HAaXaTUe Ha KHOMKY UM cUrHan
no nHtepgemncy) He 6onee 0,1 c.

2.2 MorpellHOCTN BOCMNpPOU3BEeAEHUA Harpy3Kku

2.2.1 MNorpewwHocTn BOCNpom3BeaeHUSA MOSMIHOW MOLLHOCTU U ee COo-
CTaBMSIIOLWMX rapaHTUPYIOTCS TOMbKO Npu nogkntoyeHn MarasvHa Bo BTO-
pUYHyto Lenb TT B COOTBETCTBUM CO CreayLLMMN YCITOBUSIMU:

1) Cxema nogkntoveHus MarasnHa Bo BTOPUYHYIO Lernb TT AommkHa co-
OTBETCTBOBATb, NPUBEAEHHON Ha pucyHke 2.1, npuyeM BbiBOAb MarasuHa
"l1" n"l2" npoBogHnkamun R1 n Rz coeguHsaoTca ¢ BbiBogamu TT, obpasyst
uenb npoTekaHust BTopuyHoro Toka TT, a BbiBogbl "U1" 1 "U2" coegunHs-
toTCcA ¢ BbiBogamu TT npoBogHMKamu ru1, ruz. MNMpu atom obecne4vmBaeTcs
KOMMEeHcaunsi CONpOTUBNEHUSA NOAKMYeHMs TokoBon uenun (Rz, riz, rex,
rs).Takum obpasom, Harpyska Bocrnpoussoautcs Ha 3axumax "Ui" n "n2"
nosepsiemoro TT (B MecTe NogKmoYeH s MPOBOAHUKOB ru1, u2).

2) ConpoTuBreHne NPOBOAOB LIENN HAMPSKEHUS OOJIPKHO COOTBET-
CTBOBaTb NpuBeAeHHOMY B Tabnuvue 2.2.

Tabnuua 2.2
ConpoTurBeneHe NpoBOAOR Lienu [Inst CA5018-1 | [inst CA5018-5
HanpsikeHus
rus <50m <10m
ruz <50m <10m

3) ConpoTuBneHne NpoBOAOB Le
npuBegeHHoOMy B Tabnuuax 2.3 unu
Tabnuua 2.3

N1 TOKa OOJMKHO COOTBETCTBOBATb

24, tneR1=r2 +

rns + rex.

Con poTuBneHne NpoBogoB Lienn
TOKa

Ons CA5018-1

Ons CA5018-5

R1+R2

<0,20Om

< 0,02 Om
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Tabnuua 2.4
TcgngTMB”eHme MPOBOAOB Lienn Ons CA5018-1 | Onsa CA5018-5
R1+R2 <2,50m <0,1 Om
R1—R2 <0,2 Om < 0,02 Om

4) NamepuTtenbHble kabenu (KN), Bxoasiyme B KOMMEKT MOCTaBKM
(Mnn 3aKkasbiBaeMble JOMONHUTENBHO, CM. NpunoxeHue A), obecnevmsaroT
BbIMOJIHEHWE YCMNOBUI NOAKMIOYMEHUs. B cnyyae HEBO3MOXHOCTU BbINOS-
HWUTb YKa3aHHblE YCMOBMS NOAKMIOYEHNs], cneagyeT obpaTUThCs K M3roToBU-
Tento MarasvHa 3a TeXHUYEeCKOW KOHCYnbTaulnen.

Mpnbop
cpaBHeHus
____TOKOB ___|
i ]
Ve Vo
E E ru1
i E | OU1
o R Uil o ), Maraam
™3 el D 1
5
N4 o I2
ru2
10 U,

Rz, Ta, Io, Mu1, Uz —COMPOTMBMEHUSA NPOBOLOB NOAKIMIOYEHUS;
l'ex — BXOQHOE CONpOTUBReHue npubopa cpaBHEHUs!

PucyHok 2.1

2.2.2 MNpepenbl gonyckaeMon OCHOBHOW abCONIOTHOM MNOrpeLUHOCTU
BOCMNPOU3BEAEHNS aKTUBHOW COCTaBNSAOLLEN NOMHOW MOLLHOCTM Harpys3Kku
npu BOCNPOM3BEAEHNN BCEX 3HAYEHUN Siom, KPOME Shom = 0, COCTaBNSIOT,
B BaTTaXx,

AP,qon =t 0,03'SHOM; (3),

roe Swom — YMCINOBOE 3HA4YeHME HOMMHANBHOMO 3HA4YeHWst MOMHON

MOLLIHOCTU Harpy3ku, BblpaX€HHOW B BONbT-amnepax.

2.2.3 MNpepgenbl gonyckaeMon OCHOBHOW abCONMKTHOM MOrPELUHOCTU
peakTUBHOW COCTaBNALWEN NOAHON MOLLHOCTW Harpy3ku npu BOCMAPOU3-
BeAEHMM BCeX 3Ha4YeHnn S, kpome S = 0, coCTaBnsAT, B BONbT-aMnepax,

AQuon = % 0,03 Shom, (4)

roe Skom — HOMUHANbHOE 3HAYEeHWE MOSHOM MOLLHOCTU Harpysku, B

BOJIbT-amnepax.

2.2.4 Mpegen ponyckaemon OCHOBHOM abCOMOTHOM MOrpeLIHOCTU
MOSTHOM MOLLUHOCTM Harpy3ku Mpu BOCMPOU3BEAEHWUM 3HAYEHUS] MOLLHO-
ctn S= 0 B-A coctaBnseT, B BofbT-amnepax,

AS,qon = 0,05 (5)
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2.3 KOHCTPYKTUBHbIE XapaKTePUCTUKU U NUTaHME.

2.3.1 Mara3uH BbINONHEH B OQHOM KOpryce.

2.3.2 YnpaBneHue Mara3nHoMm OCyLLECTBNSAETCS C KnaBuaTypbl ne-
pegHen naHenu unu OUCTaHUMOHHO Yepes nHtepdenc RS232 ¢ nHguka-
LMen CoOCTOSHMSA Ha MHCPOPMaLMOHHOM 3KpaHe.

2.3.3 Macca MarasnHa coctaBnsieT He 6onee 5 kr.

2.3.4 l'abaputHble pasmepbl MarasvHa coctaenswT He 60-
nee (250 x140 x 330) mm.

2.3.5 OnektponutaHne MarasuHa ocCyLlecTBNsieTCa OT CeTu nepe-
MeHHoro Toka 220 B wuactotom 50 4, ygoBnetBopsiowen Ttpeboa-
Huam FOCT 13109-97.

2.3.6 MowHocTb, notpebnsemass MarasamHoM OT CETM MUTaHUSA, CO-
ctaenseT He 6onee 30 B-A.

3 KOMMNEKTHOCTb

3.1 Komnnekt nocrtaBkun MarasumHa ucnonHennss CA5018-1 ykasaH B
Tabnuue 3.1, ncnonHenus CA5018-5 — B Tabnuue 3.2

Tabnuua 3.1
HanmeHoBaHne O6o3Ha4yeHne Kon*.
MarasuH Harpysok CA5018 -1 AMAK.411648.001

Kabenb nameputensHoli KA
CA5018-1 1,8 m

Kabenb nameputensHoiii KA
CAS5018-15m

Kabenb nameputensHoiii KA
CA5018-1 10 m

Kabenb uvHTepdencHbIn nocne-
goBaTtenbHoro nopta (RS232)

AMAK.685611.195

AMAK.685611.196

AMAK.685611.197

r|OKyﬂ HO€E nsgernne

Kabenb nutaHus lMokynHoe nspenune
Mepemblyka AMAK.685611.030

PykoBoAcTBO MO 3KchmyaTauuu. AMAK 411640.001 P3
YacTtb 1. TexHudeckas sKkcnnyaraums

PykoBoAcTBO No aKcnnyaTaumm.
YacTb 2. MeToguka nosepku

MacnopTt AMAK.411640.001 MNC
Cymka 5018 AMAK.323382.007

AMAK.411640.001 P31

* 3anucy o KonuM4ecTBe U3AENUIA, BXOASALMX B KOMMMEKT MOCTaBKW, AOMKHbI BbiTh cae-
NaHbl YETKO YePHbIMW YepHUnamu: Hanuuue — undpa, OTCYTCTBUE — NMPOYEpPK

CA5018 PykoBoacTBO NO 3KCMyaTauum

Tabnuua 3.2
HanmeHoBaHue O603Ha4veHne Kon*.
MaraauH Harpy3ok CA5018 -5 AMAK.411648.001-01

Kabenb namepurtensHbii KA

CA5018-51,8 M AMAK.685611.198

Kabenb nameputensHbii KA

CA5018-1 5 m AMAK.685611.199

Kabenb nameputensHbii KA

CA5018-5 10 m AMAK.685611.200

Kabenb nHrepgencHbin nocnenosa-

TenbHoro nopta (RS232) MokynHoe uanenue

Kabenb nutaHus lMokynHoe nagenve

Mepemblyka AMAK.685611.030

PykoBoactBO MO 3KcCnnyatauumu. AMAK 411640001 P9
Yactb 1. TexHnveckasi akcniyaraums

PykoBoacTBO MO aKchiyaTauuu. AMAK 411640.001 P31
YacTtb 2. MeToanka noBepku ) )

Macnopt AMAK.411640.001 MNC

Cywmka 5018 AMAK.323382.007

* 3anucy o KonNMYecTBe U3AeNnin, BXOASLMX B KOMMIEKT NOCTaBKW, AOMKHbI OblTb CAeNaHbI
YEeTKO YepHbIMU YepHUnNamun: Hann4dune — umq)pa, OTCYTCTBME — MNpOoY4EepK

4 YKA3AHUE MEP BE3OMNACHOCTH

4.1 MarasunH cooTBeTCTBYeT 06WuMM TpeboBaHusiM 6e3onacHoCT Mo
cnocoby 3awuTbl YeroBeka OT MOPaXeHUs 3NEKTPUYECKUM  TO-
kom JCTY IEC 61010-1. B cBSA3n ¢ 3TUMM TpebOBaHUSIMUN PO3ETKN 3rEK-
TPONUTAaHWS, K KOTOPbIM nogknovaeTcss MarasuH, 4OmMKHbI UMETb 3aXUM
3aLlUMTHOrO 3a3eMIeHus.

4.2 lMNMepepn noakmnovYeHNeM unn oTkNYeHneMm MarasmHa K namepu-
TEeNbHOW Lenun nocrneaHasa gomkHa 6biTb o6ectoyeHa. HeBbinonHeHne yka-
3aHHOro TpeboBaHNA MOXET NPUBECTU K MOPAXKEHMUIO SMNEKTPUYECKUM TO-
KOM 1 noBpexaeHuo MarasumHa.

4.3 3axumbl Ha 3agHen naHenn MarasmHa u NOAKMNIOYEHHbIE K HUM
3MEeMEHTbl U3MEPUTENbHON Lienn Npu MNpoBeAEHUN WU3MEPEHUA MOTyT
Haxo4MTbCA NOoA, ONacHbIM AMS XU3HW HanpsXXeHWeM, NoCcTynawLmm n3
BHELUHEN Lienu, NO3TOMY MpUKacaTbCs K HUM Npy NPOBEAEHUN U3MEPEHMN
3anpeluaeTcs.

4.4 Ha Bcex cTagunax ucnblTaHUin 1 akcnnyaTtaumm MarasnHa SOSmKHbI
cobntogaTtbcs TpeboBaHMsi NO 3rekTpobe3onacHOCTM B COOTBETCTBUM C
FOCT 12.3.019, AHAOIT 0.00 — 1.21 un akcnnyaTauMOHHOW [OKYMeHTa-
umen Ha obopyaoBaHMe, KOTOPOE MCMOob3yeTcs.
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CA5018 PykoBOACTBO NO 3KcnnyaTauuu

5 YCTPOWUCTBO U PABOTA MATA3UHA

5.1 KoHcTpykuua MarasuHa

5.1.1 PacnonoxeHue opraHoB ynpasneHus Ha nepefaHen naHenu Ma-
rasmHa rnokasaHo Ha pucyHke 5.1.

~ ¢ ® Q0

!

Gy TTECT"

o > 06

1 — MHOPMALIMOHHBIV 3KpaH;
3, 4 — kHOMKM BblOOpa 3HaYeHNst Harpysk1 B BepXHel CTpoKe aKpaHa;
5, 6 — kHOMKM BbIObOpa 3HAaYEeHUST HAarpy3kn B HMXKHEIN CTPOKE JKpaHa;
2, 7 — KHOMKM YCTaHOBKW Harpy3ku COOTBETCTBYIOLLEN CTPOKY;
8 — BblKNtoYaTenb NMMTaHUA
PucyHok 5.1
5.1.2 PacnonoxeHuve pas3beMOB MOAKMOYEHNA HaA 3adHEN NaHenu
MarasvHa nokasaHo Ha pucyHke 5.2.

® caso1e-s

= U,
= )

S HATPY3KA

o ,
- U,

@ Varroersan & Ypeie @

1 — 3axum HanpsixeHus "U2";

2 — 3axum Toka "l,";

3 — 3axum Toka "l1";

4 — 3axum HanpskeHns "Uq";

5 — pa3bem Ans nogknoyeHns kabens ANCTaHUMOHHOIO yNpaBneHus:;
6 — pasbeMm Ans noaknoyeHns kabensi nuTaHus

PucyHok 5.2

CA5018 PykoBOACTBO MO 3KcnnyaTauuu

5.2 OnucaHue CTpyKTypHOM cxeMbl MarasuHa
YnpoLueHHast CTpyKTypHas cxeMa MarasuHa nokasaHa Ha pucyHke 5.3.

T R3
—0 + I:
R4 -
" / .
L R6
R1 RS NamepeHune
HanpshkeHns
T Yeunutens
®dopmuposaHne
( L <] 06pa3LioBoro
U) HanpsKeHns
(Z) L
3
"g" S -=- dopmupoBaHne
g 7 U WHOYKTUBHO
o R cocTaBnsioLLeit
3 r HanpshxeHns
i} ._r/
T CpaBHeHune
Uooc | o6pasuiosoro u
L CA5018-1 CA5018-5 V3MEPEHHOTO
F R3,R5 | 100kOm | 20 kOm HanpshkeHni
" R4,R6 | 10 kOm 10 kOm
2 L R2 1KkOM_| 200 Om
—0 L i F 18A 9A
T - R2
Uz 1
PucyHok 5.3

Llenb Harpyskun pacnonoxeHa mexay BbiBogamu MarasvHa [1 n 12 n
COCTOUT U3 CO3[al0LLMX HArpy3ky nocrnegoBaTenbHO BKMOYEHHbIX MHOYK-
TMBHOCTU L 1 Habopa pesncTtopoB R, a Takke TOKOM3MEPUTENBLHOIO pe3u-
ctopa R1 n camoBoccTaHaBnuaatLLerocs npegoxpaHutens F.

B cooTBeTCTBMM C yCTaHaBNMBaeMow Ha nHaukatope MarasvHa Ho-
MUWHanbHOW Harpyskon Swom, 3agaBaemon B B-A, dopmupyetca conpotus-
neHve Harpyskun Z, onpegensiemMmoe paBeHCTBOM

Z =l2*ﬂ (6)
HOM

Ona Harpysku, umetowwen cos ¢ = 0,8, conpotusnexue Z nmeet ABe
COCTaBNSoLLME — aKTUBHYIO R 1 peakTuBHY0 XL.

ConpoTtuenenre R peanv3oBaHo kak Habop pe3nctopoB. [MocTosHHO
BKIMOYEHHbIV Pe3NCTOpP COOTBETCTBYET MakcuManbHOW Harpyske. Nogknto-
Yaemble napanfnenbHO OOMOMHUTENbHbIE  PE3UCTOPbl  YMEHbLUAT
Harpysky. B pe3ynbTate co3gaetcs Becb psg Harpy3ok MarasuHa ¢ cos ¢ =
1 1 aKTUBHAas YacTb CONPOTUBIEHUA psaga Harpy3ok ¢ cos ¢ = 0,8.
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MHaykTMBHOCTL L co3gaeTcsl, Kak 9KBMBANeHTHOE HarnpsbkeHue
U=XL-l Ha obmoTke TpaHcdopmaTopa T BKIHOYEHHOMW B Lenb Toka
Harpysku /. [Inst 3Toro Ha gpyryto 06MoTKy TpaHcdopmaTopa Yepes ycunm-
Tenb MOLLHOCTU nogaetcd dhopMupyemMoe no ykazaHHOMY BbllLe 3aKOHY
HanpsbkeHue, NPonopLMOoHanbHOe HanpsXXeHMo TOKOU3MEPUTENBHOIO pe-
3uctopa R1. lameHeHne BeNMYNHbI MHOYKTUBHOCTU OOCTUraeTcst uamMeHe-
HMEM BEeNIMYMHBI HaNpsKeHMs Ha Bbixofe dopmMupoBaTens o6pasLoBoro
HanpshkeHus. Tak co3gatTcsl peakTUBHbIE CONPOTUBIIEHUS HArpy30K C COS
¢ = 0,8 a TakKke HyneBOe 3HAYEeHWE PEeaKTUBHOrO COMPOTUBIIEHWS ANS
Harpysok ¢ cos ¢ = 1.

Cos3gaBaemas BbllleyKa3aHHbIM CMOCOOOM Harpy3ka BOCMPOW3BO-
ONTCS HepocTaTovyHo To4vHO. [Ina Goree TOYHOrO BOCMPOU3BEOEHMS
Harpys3ku, HanpsbkeHne U Mo npoBogam MOAKIYeHUs (pucyHok 5.4), no-
[aeTcsa Ha Bxoabl HanpsbkeHus "U1" n "U2", n nanee cpaBHmBaeTcs ¢ 06-
pasuoBbIM HaMpsKEHWEM, COOTBETCTBYHLUM Tpebyemon Harpyske Siom.
B pesynbTaTte cpaBHeHUs KoppekTupyoee HanpsbkeHne Ugqoe (OTpuua-

TenbHas obpaTHas CBsA3b) NogaeTCs Yepes yeunuTernb 1 TpaHcopmaTop
T B LeNb Harpy3k1, yMeHbLUas NOrPeLIHOCTb BOCNpOU3BeaeHus. B utore,
B MecTe noaknoyeHuns saxumos "U1" 1 "U2" K TOKOBON Lienu Harpyska BoC-
Npon3BOAMTCS C TpebyeMon TOYHOCTbIO.

B MarasuHe npegycMoTpeHa 3awmTta oT neperpysku no Toky. MNpu no-
SIBMEHUN B LIENW Harpy3ky Cunbl TOKa, NPeBbILLAtoLLE MakCUManbHO [0-
nycTUMOe 3Ha4YeHne, pene 3awuThbl 3akopayumnsaeT BoiBoAabl MarasuHa. 3a-
KopaudvBaHue BbIBO4OB 0becrneynBaeT 3allmTy, ECNN Lienb Harpy3ku nuTa-
€TCsl OT UCTOYHMKA TOKa.

Mpy owmnbo4HOM BKItoYeHMM MarasunHa B Lenb ¢ UICTOYHMKOM Hanpsi-
XKEeHWA 3aluTa nyTem 3akopaumBaHus BEAET K yBENUYEHUO Toka. B aTom
cnyyae JononHUTenbHas 3awmuTa obecneymBaeTcsi CaMoOBOCCTaHaBMBa-
lowmmMes npenoxpaHutenem F. MpepoxpaHutens F MoXeT He 3alUMTUTb
MarasvH, ecnu 3HayYeHue HanpshKeHUs! UCTOYHMKA HanpsKeHUs npeBbl-
waet 60 B ansa CA5018-1 n 12 B gna CA5018-5.

5.3 BbIGop 1 ycTaHOBKa 3Ha4Ye€HUSA Harpy3ku
MHdopMaLMOHHbIM 3KpaH (PUCYHOK 5.1) copoepXuT ABEe UOEHTUYHbIE
CTPOKU, MHAMLMPYIOLLME 3HAYEHME Harpy3ku (CosQ u Swom). Kaxkaom cTpoke

3KpaHa COOTBETCTBYET psif, KHOMOK , , Ha KnaBuaTtype nepegHei
naHenu. Hanuune ABYX WOEHTUYHBLIX CTPOK CO3AaeT AOMONHUTENbHbIE
yao6cTBa npu BeIGope Harpysku.

KHonku , MO3BONIAT BblIOMpaTb 3HAYEHUE Harpys3ku nocrnenoBa-
TenbHbIM nNepebopom psiga umetlowmxca B MarasvHe 3HauveHuin (Tab-
nuua 2.1). OgHOKpaTHOE HaXaTue KHOMKU M3MEHSIET TeKyllee 3HayeHue
Harpysku Ha cocefiHee B paay.
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Mopsagok pacnonoXxeHns 3Ha4eHu B psay NnokasaH Ha pUCyHke 5.4.

PucyHok 5.4

Mpn yaepxaHUn HaxxaTom 0gHOM U3 KHOMOK , npouncxoauT ObICT-
poe nepekrnyeHre 3Ha4YeHnn Harpy3sku. INpu 3Tom Ha 3KpaHe nosiBnsAeTcs
aHanoroBas LWKana ¢ Kypcopom, No3BONSAKLNM OLEHUTb NMOMOXeHne Te-
KyLLIero 3Ha4YeHns B psily MMEHOLLMXCH 3HAYEHWIA Harpy3oK.

Kronka \& no3sonseT nepedsuratbcs No psay B CTOPOHY ykasatens S, a
KHOMKa — B CTOpPOHY yKkasatens P (pucyHkun 5.4 n 5.5). Ykasatenn S u P
0603HaYatoT Harpy3ku ¢ Cos ¢ paBHbIMU COOTBETCTBEHHO 0,8 1 1.

MepBas cTpoka — 3Ha4eHne Harpysku, kotopoe Byaet

BOCTMPOU3BOAUTLCS MOCHE HaxkaTus KHOI'IKVI nep-
BOW CTPOKMU,

BTOpas CTpoOKa — 3HayeHue Harpyskm (cos @=1,
Sion=7,5B-A,), koTOpoe Bocrpounssogutcs MarasvHom.

MepBas cTpoka — 3HayeHWe Harpysku (cos @=1,

S,w=15 B-A,), koTOpoe BocnponssoanTcst MarasuHom,
BTOpasi CTPOKa — aHarioroBasi Lukana ¢ JBurato-
LLIMMCS1 KypPCOPOM, MO3BOMSIHOLLIMM OLIEHWTb MOSIOXKe-
Hue BbIGMpPaeMOro 3HaueHVst B psily UMEHLLMXCA
Harpy3ok

PucyHok 5.5

MHHVILI,I/IpyeMOG Ha 3KpaHe 3Ha4eHune Harpys3km BOCMNpomn3BOoAUTCA Ha

BbIxoge MarasuHa npu HaxaTun KHOMKK COOTBETCTBYIOLLEN CTPOKU U
noaTBepXaaeTCs Ha aKpaHe ykasatenem ">> <<",

M3MeHuTb Tekyllee 3HaYeHne BOCNPOU3BOAUMON Harpy3Kkn Ha apyroe
3Ha4YeHne MOXHO ABYMsi criocobamu:

— KHOMKamwu , B CTPOKE C SKpaHHbIM yKasaTenem ">> <<" Bbl-
ObpaTb Tpebyemoe 3HayeHue, Npu 3TOM BCE MPOMEXYTOYHbIE 3HAYeHUs
psiaa Harpy3ok OyayT BOCNPOM3BOAMTLCS Ha BbiIXOAe B MPOLLecce VX NosiB-
NeHus Ha aKpaHe;

— KHOMkamu , B CTPOKe 6e3 3KpaHHOro ykasartens ">> <<" Bbl-
BpaTtb Tpebyemoe 3HauYeHne Ha 3KpaHe 1 YCTaHOBUTb ero Ha Bbixoge Ma-
rasuHa Haxatiem kronku @9 atoi CTPOKM.

Mpu BbikNOYeHUN nutaHus MarasuHa wHAMUUpyemble 3HavYeHus
Harpysok 3anomMuHaloTcs, Bbixod MarasnHa 3akopayunBaeTcs C MOMOLLbIO
pene 3awmTbl (PUCYHOK 5.3).

Mpun BKNOYEHUM NUTaHMA MarasmMHa Ha 3KpaHe BOCCTaHaBMNMBaKoTCS
3HaYeHuns1 Harpysok, Bbixod MarasnH ocTaeTcs 3aKOpOYeHHbIM, MokKa He

ByaeT HaxaTa KHonka (>4,
12
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5.4 NoakniovyeHne MarasnHa B U3sMepuTenbHYHO Lenb

5.4.1 TMopkntoyeHue K npubopy cpaBHEHUS

Mpun nogkniovyeHnn MarasuHa B 3aMepuTenbHyo Lienb 3axum "l1" cne-
4yeT NofknYaTh k Nnpnbopy cpaBHeHWs, a 3axuM "l2" —k TT (pucyHok 2.1).
Mpu TakOM NOAKIMIOYEHNM BIIMSHWE BXOOHOIO COMPOTUBIIEHMS LIEeNn Hanps-
XeHust MarasnHa Ha Tok npubopa cpaBHEHWsI NpeHebpeXxnmo maro.

CA5018 PykoBoacTBO NO 3KCMyaTauum

6.2 BbiNnonHUTL OENCTBMS B COOTBETCTBMM C YKasaHusMKU Tab-

nnubl 6.1. B naHHOM npumepe oyayT ycTaHaBnMBaTbCs
Harpy3ku S1 = (10 B-A, cos ¢ =0,8) u Sz = (3,75 B-A, cos ¢ =0,8).
Tabnuuya 6.1
Ne . B
nin DencTtBun na aKpaHa

Ha askpaHe nosisasmcs
HOMUHaJllbHble  3Ha4ye-
HUsi Hagpy30K rpedbi-
dywezo ceaHca usme-

OT1a 0CcOBEeHHOCTb MOAKMIYEHNS Bbi3BaHaA pasnmMyMem BXOOHbIX TOKOB 1
3aXMMOB HanpsbkeHus MarasuHa "Uq "n "U2".

MapkupoBka BbIBOOOB u3mMeputenbHoro kabens KW obecneunBaet
npaBunbHOE NOAKMYEHME.

BkrtounTb nutaHve MarasvHa, ans Jero:
— ecnu kabenb NUTaHWA He NPUCOeAUHEH, TO
NPUCOeaNHNUTL ero K pasb-

6 PABOTA C MATASMHOM

6.1 Bknountb MarasumH B naMepuTernbHyo Lienb, kak Noka3aHo Ha
pucyHke 6.1.

MarasuH Harpy3ok —
CA5018

MapkupoBka Ha kabene

Kabenb K/
1 ", T \ ",
NN A M‘z

i

[ TTx

. 7

ot "y
e Ve ’ \ /
MapkupoBka Ha Y,

m kabene M'@

[ 115 T
J %)
n, W, "
.1_ MpuGop cpaBHeHust

|

Cetb ~220B 50 'y
1 — UCTOYHUK TOKa
TTx —noBepsieMbIli Unn kKanMbpyembli TpaHchOpMaTop TOKa;
TTa3 — aTanoHHbIN TpaHcopMaTop Toka

PucyHok 6.1
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emy "~220 B 50 I'y" (mo3 6, pucyHok 5.2)
—YCTaHOBUTb BbIKNK4YaTeslb NUTaHUA B MO-
noxexwne "O" (nos 8, pucyHok 5.1)

peHull, Hanpumep:

— BKIMKOYNTb Ka6e]'lb NMNTaHUA B oozl 15, 88 EH
ceTb 220 B 50 Iy cosl TSR BA
—yCTaHOBVITb BbIKNO4YaTesnb nuMtaHnga B nNo-
noxexwue "I".

BbibpaTb B BEpXHEN CTpOke 3KpaHa 3Hade-

2 cosB3 10,08 BA
HWe Harpyskn S1 ¢ NOMOLLBIO KHOMOK , toel 756 ERA
BepxHen cTpoku (no3 3, 4, pucyHok 5.1)

BbibpaThb B HXXHEN CTPOKE SKpaHa 3Ha4YeHne
3 cos@g 18,88 BA

Harpy3skm Sz ¢ NOMOLLbIO KHOMOK , HWX- cozBE 7% EA

Hen cTpokn (no3 5, 6, pucyHok 5.1)

4 | YCTaHOBWTbL Harpysky S1, HaXaB KHOMKY -
BEPXHEN CTPOKM (No3 2, pucyHok 5.1). Co%

i

(e e

>

-
el
~ T
i

BbinonHnTe namepeHns napameTpoB TTx C
Harpyskowu Si.

5 | YCTaHoBUTb Harpysky Sz, HaxaB KHOMKy i 5
HWXHEWN CTPOkuM (No3 7, pUCyHoK 5.1). cos@E b 375 << BA

BbIinonHuTb namepeHnss napameTtpoB TTx C
Harpyskou Sa.

BbikntounTe nutaHme MarasuHa, yCTaHOBMB
BbIKITlOMaTeNb NUTaHUSA B nonoxexHune “O”.

7 COOBLLIEHUA HA 3KPAHE MATA3SVHA U IEUCTBUS ONEPATOPA

Coo0LueHunsa Ha akpaHe MarasnHa oTobpaxaloT U3MEHEHUS B peXnve
paboTbl MarasuHa.

7.1 CoobuweHne «nct. YnpaeneHue»

CoobLLEHNE NOSBSETCS B HWKHEN CTPOKE 3KpaHa W yKasbIBaeT, YTO 3HaYe-
HVEe Harpy3ku ObIo YCTaHOBIEHO AMCTaAHLMOHHO (Yepes "Bxog IY"). B BepxHen
CTPOKe Npu 3TOM 0TOOPaxaeTcs yCTaHOBNEHHOE 3HaYeHne Harpy3ku. MNpu

14
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HakaTum nodon kHonkn MarasvHa BocCcTaHaBnuBaeTCs ynpaBneHue ¢ ne-
peaHer naHenu n cooblueHne ncyesaer.

7.2 CoobleHne «3awmtar

Coo06LeHre nosBAseTca Npyu BO3HUKHOBEHWW NepPerpys3kun no TOKY.

Mpu NpeBbieHUN nopora cpabaTbiBaHUs 3aLLMThI:

— 3BYYUT Npeaynpexgarmnn HenpepbIBHbIA 3BYKOBOW CUrHanm;

— Ha MHAMKaTope NosiBNsieTCcst MuraroLlee coobuieHne «3awmTar»

Mpn nosiBneHun cooblueHns «3awmuta» HeobXxoaNMO YMEHbLUNTb 3Ha-
YeHWe CUMbl TOKa Harpy3kn 40 3HAYEHUs], MPU KOTOPOM CUrHasm UcHe3HeT.
Ecnun B TeueHune 5 c cuna Toka He GyaeT yMeHbLUeHa, 3awmTa cpaboTaer,
npv aTOM:

— pene 3awuTbl (pUcyHok 5.3) 3akopoTuT Bbixod MarasuHa;
coobueHne «3awmTa» bygeT otobpaxarbcs 63 MuraHus;
3BYKOBOW CUIrHan n3aMeHUTCS Ha NpepbIBUCTLIN;

— MCYEe3HEeT 3KpaHHbIN ykasaTtenb ">> <<".
lMocne ycTpaHeHus neperpysku s OTKIOYEHUS perne 3alimTbl HY)KHO

HaXkaTb KHOMKY X

7.3 CoobLeHune «Owmnbkar

CoobueHne «Owmnbka» MOXeET NOABMATLCA B CNEAYIOLNX CIyyasix:

a) HenpasunbHoe (nepekpecTtHoe U1-12 U2-11) nogkntoueHne kabens;

©) 06pbIB TOKOBBIX NPOBOAOB MNPW NMOAKMIOYEHHbBIX MPOBOAAX HanpsiKe-
HUS;

B) NOAKMOYEHNE MapannenbHo Harpyske KoHAeHcaTopa C eMKOCTbHO
fonbLue gonycTumon;

r) ecnu a),b),8) uckntodeHsl, To MarasuH HencnpaseH.

Ecnu ownbka He ByaeT ycTpaHeHa, MOXeT cpaboTaTb pere 3awuThbl.

Pekomergyemble fencTBms oneparopa:

— Bcnyvyae a), 6) — obecneunTb NpaBUbHOE NOAKITHOYEHUE;

— B Cryyae B) — He MOAKMNoYaTh K BbIBO4AM HAarpy3ky KOHOAEHCaTOpOB
CO 3HaveHnMeM eMkocTh 6onblie gonyctumon (gns CA5018-1 makcumans-
Hoe 3HayeHne emkoct — 1 Mk®, ons CA5018-5 — 25 mk®);

— B CInyyae r) — cBsi3aTbCs C U3rOTOBUTENEM MITU MOCTaBLUMKOM AMA
npoBegeHns peMoHTa MarasuHa.

Mocne ycTpaHeHust oWwWnbKM ONs OTKIHOYEHUS perne 3awuTbl HYXXHO

HaXaTb KHOMKY .

8 OCOBEHHOCTU UCNOJIb3OBAHUA
He crnegyeT HaxxumaTb KHOMKWU MarasmHa Bo BpeMS NpoBeAeHNs n3me-

peHuit. Mpu HaxXaTUmM KHOMKK marasuH NpPoM3BOAUT OEUCTBUA NO ycTa-
HOBKe Harpysku, gaxe ecrnu 3T0 e 3Ha4YeHune yxe ycTaHoBneHo. Mpu aTom
B TeyeHune 0,1 ¢ 3HaYeHMe Harpy3kn MOXeT BbIXOAUTb 3a OONYCTMMblE Npe-
Aenbl.
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9 YKA3AHUA NO NOBEPKE U KANMBPOBKE

9.1 BuAa KOHTPONS METPONOrMYECKNX XapakTepucTuK nocrne pemMoHTa
1 B MpoLiecce 3KCnyaTtaumm onpegenstor, UCXOAA u3 obnactn npumeHe-
H1s MarasmHa. MexnoBepoyHbin MHTepBan — He 6onee ogHoro roga. Pe-
KOMeHOO0BaHHbIN UHTEepBan Mexay kannbposkamu — 2 roga.

9.2 lMosepky nnu KanNnMBpPOBKY BbINOMHATE B COOTBETCTBUN C yKa3aHu-
amm  "PykoBogcTBO no aKkcnnyatauun. Yacte 2. Metoauka no-
Bepkn. AMAK. 411640.001 P31".

10 NMPABUINA XPAHEHUA U TPAHCTNTOPTUPOBAHUA

10.1 MarasvH B ynakoBKe U3roTOBUTENSI MOXET TPaHCNOpPTUPOBaTLCS
B KPbITbIX TPAHCNOPTHbLIX CpeacTBax NobbiM BUAOM TpaHcnopTa, camone-
TOM — B OTannMBaeMbIX repMeTU3NPOBAHHbIX OTCEKaX.

10.2 MapknpoBKa TpaHCMOPTHOW Tapbl JOMmkKHa COOTBETCTBO-
BaTb [OCT 14192 1 umeTb MaHunynsunoHHble 3Haku 1 ("Xpynkoe. OcTo-
poxHo"), 3 ("Bepeub oT Bnarn").

10.3 lMpn TpaHcnoptMpoBke MarasmHa HeobxogMmo cobnogaTtb
Mepbl NPEAOCTOPOXHOCTU C YHETOM MAHUMYMALNOHHBIX 3HAKOB, HAHECEH-
HbIX Ha TPaHCMOPTHYHO Tapy.

10.4 TMpwn TpaHCNOPTUPOBAHUUN 3HAYEHNS BANSAIOLLNX BESTUYUH KNUMa-
TMYECKUX BO3OENCTBMI HA Mara3vH SOJDKHbI ObITh:

— TemnepaTypa OkpyatoLero Bo3gyxa — ot MuHyc 10°C go nntoc 50°C;

— OTHocuTemMbHasA BnaxHocTb — A0 80 % npu Temnepatype 35 °C.

10.5 Bo BpeMs Norpy3o4HbIX 1 pa3rpy304HbIX paboT npu TpaHcnopTu-
poeBke MarasumH He OOmKeH noaBepraTbCs BO3OEWCTBUIO aTMOCHEPHbIX
0CafKoB.

10.6 Ycnosusa xpaHeHus MarasvHa B ynakoBke npeanpuaTus-u3roto-
BUTENSA OOMKHbI COOTBETCTBOBaTL ycnosusamM xpaHeHus 1 no FOCT15150-
69.

10.7 Tpn XpaHeHUN 3HAYEHUA BAUSIOLMX BEMUYUH KNUMATUHECKMX
BO3ENCTBMI Ha MarasviH JOJDKHbI ObITb:

— TemnepaTypa okpyxatoLero Bozgyxa — ot MuHyc 10 °C go nntoc 50 °C;

— OTHocuTenbHasi BnaxHocTb — o 80 % npu temnepatype 35 °C.

10.8 B nomeleHusnx gns xpaHeHns MarasuHa cogepkaHue nbinum, na-
POB KMCMOT W LLENOYEWN, arpeCCUBHbIX ra3oB U APYrMX BpeaHbIX NPUMECEN,
BbI3bIBAIOLLMX KOPPO3MI0, HE OOIMKHO MpPEBbILATh COAEPXKaHWe KOppPOo-3u-
OHHO-aKTUBHbIX areHToB Anis atmocdepsl (Tun 1 no FOCT 15150-69).
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MpunoxeHue A
(cnpaBo4yHOE)

XapakTepucTuKu usmepuTenbHoOro kabens

I'Iposop,a n3mMepuTesnibHoro kabens un nx MapKnpoBKa nokKkasaHbl Ha pu-

CyHke A.1.
"y,
p—] |
= I#“Iz“
>"U,"
", - K
N >
/ —>
"y W,

PucyHok A1

B tabnuue A1 ykasaHbl XxapakTepUCTUKM BbiMyckaembix kabenen. Ka-
Benu c gpyrumn xapaktepuctnkamu moryTt 6biTb nsrotosneHsl 0OO00"OJ1-
TECT" no TpeboBaHutio 3akasuvka .

Tabnuua A1
OBo3HaueHNe OnvHa kabens CymmapHoe
lwow | OT MarasuHa go COnpoTMBNEHNE
kabens N
TpaHcdopmaTopa TOKOBOW Lienu

KM CA5018-1 1,8 m 1A 1,8 M 0,09 Om
KM CA5018-51,8 m 5A 1,8 M 0,017 Om
KM CA5018-15m 1A 5m 0,2 Om
KM CA5018-55m 5A 5m 0,038 Om
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MpunoxexHue b
(cnpaBoyHoe)
Mpumepbl NnoaKNOYEHUA MarasmHa K yCTpoMcTBamM CpaBHEHUs

MarasuH Harpy3ok —
CA5018

S —

~2208 5074

KaGenb K/
o Y| e
we T
NS !
TTx -
TTx
o )
N, v, | "ML TT
1 v, KomnapaTtop
n, W n CA507
1
1)
TTa TTa
%)
. n, "2
T U,
B z
1 — NCTOYHUK TOKa; I
1 TTx — noBepsiemMbIit UNK KanuépyembIii
TpaHcdopmaTop Toka; D u,
TTa — aTanoHHbI TpaHcgopmaTop Toka
CeTb ~220B 50 'y
Maraauu Harpysok —

CA5018

Ka6enb KU

Annapar
K507

1 — UCTOUHUK TOKA
1 TTx — noBepsiemMblii UNK KaNUGpPyeMblit

TpaHcdopmaTop ToKa; 1 Ty

TTa — aTanoHHbIV TpaHcopmaTop Toka

Cetb ~220 B 50 'y

PucyHok B.2

18



CA5018 PykoBOACTBO MO 3KcnfyaTauum

1 — UCTOYHMK TOKa

CeTb ~220 B 50 'y

Ka6enb K/ ‘\
" o
)
“I/I\ TAx
2
» YcTponcTteo
W, noBepku
VI1® K535
TAo
I )
Z Si
1 TTx —noBepsiemMblit U1 kKanuépyembiit
TpaHccopmaTop Toka;
TTa — aTanoHHbIN TpaHchopMaTop Toka
PucyHok B.3
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